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&Ãʀ2) 3ÉÇÎÁÌÉÎÇ ȿ Ms Seoyeong Kim 

P357 | Evaluation of pertussis immunogenicity via novel microneedle vaccination: a preclinical 

study | Dr Ishumeet Kaur Bajwa 

P358 | Anti-Allergic Effects of Compound X on Mast Cell-Mediated Allergic Airway Inflammation 

| Miss Hyun Ji Kim 

P359 | Placental Lipid Mediators: Inflammation and Resolution in Gestational Diabetes Mellitus 

| Ms Aifiona Yan Vestano 

P360 | Targeting brevican improves key disease features in experimental chronic obstructive 

pulmonary disease. | Ms Cory Butlin 

P362 | Bidirectional interaction between skeletal muscle atrophy and pulmonary fibrosis in 

mice | Assoc Prof Atsushi Koike 



P363 | Roles for CREB-ÒÅÇÕÌÁÔÅÄ ÔÒÁÎÓÃÒÉÐÔÉÏÎ ÃÏÁÃÔÉÖÁÔÏÒÓ ɉ#24#Ɋ ÉÎ ɼς-adrenoceptor-induced 

signalling and transcription | Ms Priyanka Chandramohan 

P364 | Chlorogenic Acid Attenuates H1N1-Induced Lung Injury via Host Antiviral Immune 

Modulation | Prof Xiaoying Wang 

P365 | Determination of optimal vancomycin trough level for predicting VRE occurrence | Ms 

Sooyoun Lee 

P366 | Immunogenicity, Efficacy and Safety of Covishield Vaccine in Chronic Kidney Disease 

Patients | Prof Girish Chandrashekaran 

P367 | CXCL1 and CXCL8 Promote a Proinflammatory Microenvironment in Neurofibromas | 

Assoc Prof Chung-Ping Liao 

P368 | CARD9 mediates T1D by reshaping macrophage through sensing pancreatic islet 

sympathetic nerve | Prof Ming Xiang 

P369 | Glycoconjugates from Vaccinium spp. attenuate airway reflexes in guinea-pig model of 

hyperreactivity | Mrs Lucia Cipková 

P370 | Identification and validation of differentially secreted biomarkers of mast cell activation | 

Ms Lyndseiy D T Limosnero 

P371 | Maternal thirdhand e-cigarette exposure reduces respiratory function and induces 

emphysema in offspring | Dr Madison Coward-Smith 

P372 | Characterising HMGB1 in the short-lived African turquoise killifish | Prof Margaret 

Cunningham 

P373 | Redistribution of the alarmin HMGB1 by insulin in skeletal muscle | Prof Margaret 

Cunningham 

P374 | Efficacy, safety, and cost-effectiveness of montelukast/bilastine v/s 

montelukast/levocetirizine in allergic rhinitis | Dr Ganesh Dakhale 

P375 | Childhood Asthma Causes Sex-Specific Cognitive Impairment and Persistent Lung 

Inflammation. | Dr Simone De Luca 

P376 | Doublecortin-like kinase 1 promotes fibrotic progression in idiopathic pulmonary 

fibrosis | Mr Lee-Yuan Lin 

P377 | Analysis of lipid phosphate phosphatase 3 in pulmonary fibrosis | Dr Yasuhiro 

Takenouchi 

P378 | Neurocognitive effects of prenatal ETI exposure in a preclinical cystic fibrosis model | Dr 

Aleksandar Dobric 

P379 | Red ginseng suppresses inflammation induced by antibiotic-induced extracellular 

vesicles from Escherichia coli | Ms Mika Tanaka 

P380 | NFATc1-derived new calcineurin-binding peptide selectively suppresses T cell cytokine 

expression | Prof Osamu Kaminuma 



P382 | Real-world effectiveness and safety of pembrolizumab in non-small cell lung cancer | Dr 

)ÇÏÒ 2ÕÂÉÎÉç 

P383 | ATP Modulates B-Cell Programs to Ameliorate Systemic Lupus Erythematosus Pathology 

| Mr Yicheng Lin 

P384 | CRABP2 as a Protective Factor in Asthma | Assoc Prof Changfang Fu 

P385 | P2Y12 blockade disrupts autoantibodyɀimmune complex amplification loop in lupus | Dr 

Wenjuan Ma 

P386 | Differential pharmacomodulation of airway epithelial repair in childhood wheeze | Mr 

Aaron Gomes 

P387 | Histology-Specific Roles of miR-17-5p in NSCLC Immunotherapy Monitoring | Prof Maiko 

Machida 

P388 | Transcriptomic and metabolomic analysis revealed altered central mechanisms in 

difficult -to-treat rheumatoid arthritis | Dr Lilla Gunkl-Tóth 

P389 | MitochondriaɀER Crosstalk in Cigarette SmokeɀInduced COPD and its modulation by 

Naltrexone | Ms Shalini Sharma 

P390 | Sex and BMI differences in Dupilumab responses during twelve-month follow-up | Assoc 

Prof Javier Navarro-Zaragoza 

P393 | LPA shifts LPS-stimulated macrophages to M2 by promoting oxidative phosphorylation 

over glycolysis | Dr Wataru Nagata 

P394 | Function of prostaglandin D2 in the regulation of caerulein-induced pancreatitis in mice | 

Mr Kenta Hosomi 

P396 | New therapies in heart failure: a cell-based platform for testing inflammasome inhibitors 

| Dr Zsófia Onódi 

P398 | Effect of particulate matter exposure on dendritic cell responses in asthma | Ms Eyla 

Oxborrow 

P399 | Glycolytic reprogramming reinforces TGF-ɼ ÓÉÇÎÁÌÉÎÇ ÁÎÄ ÅÐÉÔÈÅÌÉÁÌ-to-mesenchymal 

transition in chronic respiratory diseases | Prof Ming-jen Hsu 

P400 | Distinct transcriptomic responses to formoterol in basal and differentiated airway 

epithelial cells | Mrs Tamkeen Paracha 

P401 | Muscarinic M3 receptors mediate synergy between carbachol and indacaterol in BEAS-

2B cells | Mr Varuna Jayasinghe 

P402 | Anti-Inflammatory Role of Statins in Emerging Viral Infections: Evidence from COVID-19 

Meta-Analysis | Dr Maftuchah Rochmanti 

P403 | Therapeutic efficacy of amphiphilically-modified retinoic acid prodrug in ALI/ARDS 

model | Seungwon Jeong 

P404 | Investigating role of Navitoclax in novel senescence related  osteoarthritis model in mice 

| Ms Neha Sharma 



P405 | NEK7-NLRP3 Axis in Rheumatoid Arthritis Macrophages and Er Miao San Intervention | 

Prof Xiaoyi Jia 

P406 | IRAK3 mitochondrial distribution and effect involve regulation of inflammation | Dr 

Trang Nguyen 

P409 | TAS2R receptor activation modulates mast cell and airway responses in asthma | Prof 

-ÁÒÔÉÎÁ £ÕÔÏÖÓËÜ 

P410 | Calcium signallingɀdependent effects of TRPV4 inhibition on airway reflexes and 

inflammation | 0ÒÏÆ -ÁÒÔÉÎÁ £ÕÔÏÖÓËÜ 

P411 | Peptidoglycan perturbs NF-ʆ" ÓÉÇÎÁÌÉÎÇ ÁÎÄ ÓÕÐÐÒÅÓÓÅÓ ÔÈÅ ÂÁÓÁÌ ÃÏÎÓÔÉÔÕÔÉÖÅ ÅØÐÒÅÓÓÉÏÎ 

of lactoperoxidase | Prof Wen-Bin Wu 

P412 | Targeting CNOT1 by Mogroside V Enhances MARCH8-Mediated M2 Ubiquitination and 

Restricts IAV | Ms Simin Yang 

P413 | Boron-Based Topical Strategy for Enhancing Flap Survival: | Mechanistic Insights 

Through Proteomic Analysis 

P414 | Increased ETFA acetylation in rat cardiac mitochondria and functional assessment with 

HOQNO | Dr Hiroki Aida 

P415 | CD144+/AV+ endothelial microvesicles as markers of treatment response in 

dyslipidemia | Dr Nik Nor Izah Nik Ibrahim 

P416 |  | Integrated mendelian randomization and multi-omics reveal pharmacological function 

of acetoacetate in atherosclerosis 

0τρχ ȿ %ÆÆÉÃÁÃÙ ÏÆ ÅÒÄÏÓÔÅÉÎÅ ÏÎ ÍÙÏÃÁÒÄÉÁÌ ÎÅÃÒÏÓÉÓ ÔÈÒÏÕÇÈ -!0+ ÁÎÄ .ÒÆȤςȾ(/Ȥρ ÐÁÔÈ×ÁÙ ȿ 

Prof Dharamvir Singh Arya 

P418 | Metabolic and vascular outcomes of telmisartan in hypertensive patients with TDM | Dr 

Rimple Jeet Kaur 

P419 | In vivo and cellular electrophysiological effects of chronic testosterone administration in 

canines | Prof Istvan Baczko 

P420 | The effect of cannabinoids on exercise performance | A/Prof Michael Kennedy 

P421 | Impact of Varying Doses of Isoproterenol on Preclinical Evaluation of Myocardial 

Necrosis |  

P423 | GPR133 activation promotes cardiac fibrosis of  experimental arthritis mice | Prof 

Qingtong Wang 

P424 | Inhibition of APC activation through Abatacept attenuates Ischemia-reperfusion induced 

cardiac Injury | Prof Jagriti Bhatia 

P425 | Administration of nicotinamide mononucleotide alleviates doxorubicin-induced cardio-

renal injury in mice | Mrs Mizuna Miyazaki 

P426 | Structural Basis of CS585-Mediated Platelet Activation via the Prostacyclin Receptor | Dr 

Wessel Burger 



P427 | Extracellular vesicle metabolic signatures in type 2 diabetes and diabetic 

cardiomyopathy | Ms Yejin Jung 

P428 | Plasma and extracellular vesicle metabolic signatures in type 1 diabetes mellitus | Ms 

Yejin Jung 

P429 | Cyclooxygenase-Dependent Mechanisms Contribute to Cannabidiol-Induced 

Vasorelaxation in Isolated Rat Aorta | Mr Muhammet Zahit Celik 

P430 | Modeling sex-specific cardiotoxicity with induced pluripotent stem cells derived from 

dizygotic twins | Mr Masashi Wakabayashi 

P432 | Atrial-selective antiarrhythmic efficacy of CVie101, an istaroxime analogue, in guinea pig 

hearts | Prof Gwo-jyh Chang 

P433 | Gegen Qinlian Decoction Attenuates Myocardial Infarction via Gut Microbiota-

Metabolism Axis | Mr Yipu Huang 

P434 | Mapping the Proteomic Landscape of Early-Stage Hypertensive Cardiac Remodelling | 

Prof Margaret Cunningham 

P435 | Targeting LOX-1 Attenuates tPA-Induced Hemorrhagic Transformation by Mitigating 

AC3RL-Driven BBB Disruption | Ms Ping Hsuan TSAI 

P436 | Kefir supplementation restores insulin-mediated vascular relaxation via PI3K/Akt-eNOS 

pathway in obese rats | Dr Siti Safiah Mokhtar 

P437 | Exploring relaxin family peptide 3 receptor expression in the mouse heart | Ms Maryam 

Dashti 

P438 | Downregulation of viral restriction factors in heart failure | Dr Viktoria Toth 

P439 | Ligilactobacillus murinus alleviates atherosclerosis in mice by promoting 7-DHCA-

mediated gut barrier repair | Adj A/Prof Yarong Liu 

P440 | Hyperpolarization to catecholamines in coronary arteries | Prof Kim Dora 

P441 | Rho-associated protein kinase activity in biobanked leucocytes of patients with 

vasospastic angina | Mr Alex Minopoulos 

P442 | Effects of vericiguat and verapamil on human internal mammary artery constrictor 

responses | Mr Alex Minopoulos 

P443 | Modelling ERBB2 R599C variant in Hypoplastic Left Heart Syndrome using hiPSC-

derived EHTs | Miss Margarida Varela 

P444 | Effect of acute ischemia on coronary arterial function | Dr Elizabeth A Forrester 

P445 | Thromboprophylaxis in Multiple Myeloma Patients: a Systematic Review | Dr Giulia 

Mosini 

P446 | CardioLigand Atlas: Mapping the functional and transcriptional landscape of heart 

signalling | Assoc Prof Simon Foster 

P447 | IL18 provokes vascular dysfunction and anxiety in rats. | Prof Vladimir Matchkov 



P448 | 4-NO2-Propranolol Selectivity to 6-Nitrodopamine Receptors Compared to Propranolol, 

and 7-NO2-Propranolol | Ms Vivian Fuguhara 

P449 | Efficacy and safety of azilsartan/chlorthalidone versus telmisartan/chlorthalidone 

combination in hypertension; Randomized trial | Dr Bikash Ranjan Meher 

P450 | Does hyperglycaemic heart failure reflect inadequate Randle cycle-based homeostasis? | 

Dr Xiaojing Wang 

P451 | Berberine-loaded nanoparticles for 5-fluorouracil -induced cardiotoxicity: A 

Comprehensive in vitro in vivo study | Prof Pooja Gupta 

P452 | Cardioprotective effects of a Centella asiatica pentacyclic triterpene | Prof Kene Obikeze 

P453 | Cigarette smoke extract of heated tobacco products induces ferroptosis in A7r5 cells. | 

Prof Takahiro Horinouchi 

P454 | Identification of licorice metabolites as novel GIRK channel modulators regulating heart 

rate | Prof Tomoe Y Nakamura-Nishitani 

P455 | Heated tobacco products induce cardiotoxicity through distinct calcium and metabolic 

mechanisms | Prof Tomoe Y Nakamura-Nishitani 

P456 | Pericyte modulation attenuates cardiac dysfunction and fibrosis in human cardiac 

organoids | Prof Xiaoying Wang 

P458 | Role of vascular endothelial ERK5 signaling in the development of aortic diseases | Mr 

Shuto Itokazu 

P459 | Roles of circular RNA in cardiac fibroblast | Ms Anna Jeong 

P461 | Effect of recombinant botrocetin and mutated botrocetin on the mouse platelet 

agglutination | Prof Kazunao Kondo 

P462 | DAA-1 Reduces PVAT Inflammation and Restores Arterial Dilation in Obesity | Mr Ashok 

Kumar Mandal 

P463 | Novel AT2-receptor agonist is anti-fibrotic in both acute and chronic disease models | Dr 

Yan Wang 

P464 | Cardiovascular risks in HIV patients on dolutegravir-based therapy in Ibadan, Nigeria | 

Dr Taiwo Omotoso 

P465 | The comparison and role in cardiac AP of atrial and ventricular Ito | Prof Norbert Laszlo 

Jost 

P466 | Cardiomyopathy patient-derived hiPSC-cardiomyocytes exhibit disease-specific features 

under baseline, hypertrophy, and drug exposure | Ms Saana Pohjavaara 

P467 | FOXC2 modulates aortic adventitia lymphatic drainage against atherosclerosis | Prof 

Hongfei Wu 

P468 | Tunneling NanotubeɀMediated Mitochondrial Transfer as a Protective Mechanism 

Against Hypoxia-Induced Endothelial Dysfunction | Ms Yu Jeong Keum 



P469 | Repurposing abatacept to combat pathological cardiac hypertrophy in an experimental 

rat model | Ms Vaishali Prajapati 

P470 | Effect of simulated systolic pressure on apoptosis-related genes expression in rat VSMCs 

| Ms Rira Sato 

P471 | Vascular smooth muscle cell phenotypic switching promotes coronary artery plaque 

instability | Mr Jake Robertson 

P473 | Circular RNAs regulate pathological angiogenesis | Assoc Prof Juhee Ryu 

P475 | Leucaena leucocephala seeds (LL) reduce heart injury by modulating key pathways | Dr 

Anil Kumar Sahu 

P476 | Simulated diastolic hypertension elevates cyclooxygenase-2 expression in rat vascular 

smooth muscle cells | Hiroki Sugiyama 

P477 | Adenosine Receptor Crosstalk: Functional Interplay of A1, A2A and A2B receptors | Mr 

Michael Sarhene 

P478 | Controversies on Statins health benefits and risk: Consensus is urgently needed | Dr 

Hundie Tesfaye 

P479 | Electrophysiological characterization of pacing-induced maturation in Human iPSC-

Derived Cardiomyocytes | Mr Ryushi Sato 

P481 | Mechanisms of inorganic phosphate-induced vascular calcification in human aortic 

smooth muscle cells | Dr Seungyeon Yeon 

P482 | Effects of PUFAs and derivatives on human CB1 and CB2 receptors | Ms Atnaf A Abate 

P483 | Microglia mitophagy endows resilience to stress induced cognitive rigidity | Miss Xinyu 

Zhou 

P484 | Meta-analysis of 5-HT3 Antagonists and Cannabidiol for Cisplatin-Induced Emesis in 

Suncus murinus | Ms Tao He 

P485 | The effect of Sacubitril/Valsartan on mood and cognition among heart failure patients | 

Dr Raya Al Maskari 

P486 | Therapeutic Drug Monitoring and pharmacogenetics: Towards personalized medicine in 

neuropsychopharmacology | Prof Rim Charfi 

P487 | Therapeutic Drug Monitoring for Mood Stabilizers | Prof Rim Charfi 

P488 | Pediatric neuropsychopharmacology: Addressing the challenges of Therapeutic Drug 

Monitoring | Prof Rim Charfi 

P489 | Central venous catheter misplacement leading to inadvertent propofol administration | 

Prof Rim Charfi 

P490 | The influence of ligand-binding kinetics on the signalling bias of xanomeline | Ms Melitta 

Allen 

P491 | High-dose long-term Ambroxol treatment in Lewy body disease - a case report | Prof 

Baiba Jansone 



P492 | Unravelling the Biased Agonism of novel M1 and M4 mAChR agonists | Dr Vi Pham 

P493 | Analysis of the impact of lipid flippase dysfunction on Alzheimer's disease pathology | Mr 

Atsuya Ikeda 

P494 | The Role of Striatal and Hippocampal Neurocircuitry on Stroke Recovery | Assoc Prof 

Chrismawan Ardianto 

P495 | Dehydroepiandrosterone sulfate mediates spinal motor axon outgrowth via Znf179-

dependent mechanisms | Prof Tzu-jen Kao 

P496 | Baicalin Ameliorates Prenatal Stress-Induced Depressive-Like Behavior in Offspring via 

Targeting Glucocorticoid Receptor | Dr Qian Zhou 

P497 | Generation and characterization of conditional GRIM-19 knockout mice: implications for 

depression | Prof Seong Yun Kim 

P498 | Polyherbal Formulation Mitigates MPTP-)ÎÄÕÃÅÄ 0ÁÒËÉÎÓÏÎȭÓ $ÉÓÅÁÓÅȡ "ÅÈÁÖÉÏÒÁÌ ÁÎÄ 

Biochemical Insights | Prof Urmila Aswar 

P499 | Lack of SARM1 inhibition by dapagliflozin in LPS-activated PBMCs | Assist Prof 

Hyounggyoon Yoo 

P500 | Low functional efficacy of a highly G protein-biased MOP agonist in primates | Prof Mei-

Chuan Ko 

P501 | Relationship between Treatment-Resistant Depressive-like Behaviors and Altered Purine 

Metabolism in Prenatal Stress. | Ms Kondo Aya 

P502 | Vagus nerve stimulation ameliorates cortical spreading depolarization via enhancement 

of glymphatic function | A/Prof Jiin-Cherng Yen 

P503 | Orexin and BDNF gene polymorphisms in major depressive disorder in Indian cohort | 

Prof Reeta Kh 

P504 | New multitarget FPR2/H2S ligands counterbalance the neuroimmune response in 

murine Alzheimer's model | Prof Agnieszka Basta - Kaim 

P505 | Targeting Autotaxin-mediated phospholipid dysregulation to mitigate traumatic brain 

injury outcomes | Assoc Prof Chih Hao Yang 

P506 | 5-(4Ϝ! ÒÅÃÅÐÔÏÒ ÁÃÔÉÖÁÔÉÏÎ ÅÎÈÁÎÃÅÓ ÁÓÔÒÏÃÙÔÅ ÓÕÒÖÉÖÁÌ ÔÈÒÏÕÇÈ ÆÕÎÃÔÉÏÎÁÌ ÍÏÄÕÌÁÔÉÏÎ ÏÆ 

mitochondrial activity | Prof Mojca Krzan 

P507 | Propofol vs. Dexmedetomidine anesthesia on cognitive function in transfemoral aortic 

valve replacement | Prof Inmaculada Bellido Estevez 

P509 | Systematic review of clinical guidance related to ketamine and esketamine for 

depression | Ms Kyung Min Kirsten Lee 

P510 | A review of the olfactory bulbectomized rodent: an animal model of depression | Ms 

Niamh Burke 

P512 | The non-transcriptional up-regulatory mechanisms of P-glycoprotein  for acute cerebral 

ischemia therapy | Dr Juan Cen 



P513 | Exploring the mood-enhancing potential of Mentha longifolia through network-

pharmacology and molecular docking | Dr 'Makhotso Lekhooa 

P514 | From receptor heterogeneity to translational therapy: signaling-biased 5-HT6R 

modulation rescues cognition. | Prof Xiang-Nan Zhang 

P515 | Lumbrokinase promotes learning and memory in chronic social defeat stress mouse 

model | Dr Vichuda Charoensaensuk 

P516 | Australian guideline for MDMA-assisted psychotherapy in PTSD: What clinicians need to 

know | Dr Alene Yong 

P517 | Elucidating differential pharmacology of psychedelics and their non-hallucinogenic 

analogs | Miss Hero Maera 

0υρψ ȿ #ÁÎ " ÃÅÌÌ ÑÕÁÎÔÉÆÉÃÁÔÉÏÎ ÁÓÓÅÓÓ 2ÉÔÕØÉÍÁÂȭÓ ÓÁÆÅÔÙ ÁÎÄ ÅÆÆÉÃÁÃÙ ÉÎ #.3 ÄÅÍÙÅÌÉÎÁÔÉÏÎȩ ȿ 

Dr Sayan Chatterjee 

P519 | Activation of spinal TLR7 contributes to the genesis of lupus-induced pain | A/Prof Han-

Rong Weng 

P520 | p75NTR decrease during cardiovascular negative events associated with 

neurodegeneration in elderly females | A/Prof Javier Navarro-Zaragoza 

P524 | Dual-Targeted Microglia-Specific Nanoparticles Delivering ROCK1 siRNA for Amyloid-ɼ 

#ÌÅÁÒÁÎÃÅ ÉÎ !ÌÚÈÅÉÍÅÒȭÓ $ÉÓÅÁÓÅ ȿ Prof Hao Wang 

P525 | Bilobalide improves brain vasculature homeostasis and cognition in AD mice | Prof Hao 

Wang 

P526 | The function of Midnolin, a risk factor for Parkinson's disease, in mice | Dr Ayano Chiba 

P527 | The role of dopaminergic agents in preclinical antipsychotic development: mouse model 

meta-analysis | Mrs Ha Thi-Viet Nguyen 

P528 | Single target-dual therapy at M4 muscarinic receptors for the treatment of schizophrenia 

| Assoc Prof Celine Valant 

P529 | Exploring and targeting therapy-induced cellular senescence in medulloblastoma | Ms 

Charmaine Chng 

P530 | J147 protects neuronal cells from endoplasmic reticulum stress by suppressing CHOP 

expression | Ms Tsugumi Tanaka 

P531 | Dracocephalum moldavica and its compound tilianin ameliorate schizophrenia-like 

behaviors by inhibiting PDE10A | Ms Ye Eun Cho 

P532 | Structure-guided development of a high-performance hybrid-type fluorescent GABA 

sensor | Dr Kenji Takikawa 

0υσσ ȿ -ÕÓÃÁÒÉÎÉÃ -τ ÒÅÃÅÐÔÏÒ ÄÏÍÉÎÁÔÅÓ 8ÁÎÏÍÅÌÉÎÅȭÓ ÁÎÔÉÐÓÙÃÈÏÔÉÃ ÅÆÆÅÃÔÓ ×ÉÔÈ ÅÓÓÅÎÔÉÁÌ -ρ 

contribution | Dr Christopher Choy 

P534 | Analysis of Lipid Flippase Dysfunction on Microglial Pathology in Alzheimer's Disease | 

Assoc Prof Nobumasa Takasugi 



P535 | Transient overexpression of the neurotensin receptor in infant brain: radioautography 

studies | Prof Antoine Coquerel 

P536 | Bacillus coagulans ameliorates cognitive frailty in a sarcopenic obese mouse model | Dr 

Sayaka Takahashi 

0υσχ ȿ 0ÁÔÈÏÐÈÙÓÉÏÌÏÇÉÃÁÌ ÒÏÌÅÓ ÏÆ ÍÉÄÎÏÌÉÎ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ȿ Prof Yutaro Obara 

P538 | Complementarity of pharmacogenetics with therapeutic drug monitoring of 

antipsychotics and antidepressants | Dr Sylvain Couderc 

P539 | Clozapine therapeutic drug monitoring: impact of trough and steady state non-respect | 

Dr Sylvain Couderc 

P540 | Analgesia via lipid raft disruption by cyclodextrin derivatives | $Ò OÖÁ 3ÚěËÅ 

P541 | Efficacy of Probiotics in Older Patients with Depression: A Randomized Controlled Trial | 

Dr Saibal Das 

P542 | Investigating the potential of quercetin-loaded chitosan-coated lipid carriers for 

Alzheimer's management | Assoc Prof Yousra Nomeir 

P543 | Divergent Modulation of TrkB Signaling by LSD and Fluoxetine in vitro | Mr Oliver V 

Stoeckmann 

P544 | Polyinosinic:polycytidylic acid and PM2.5 exposure disrupts cognition and brain health 

in mice | Miss Alexia Defrancesco 

P545 | TRPA1 receptors are involved in neurodegeneration associated with dementia | Prof 

Erika Pintér 

P546 | Neuroimaging evidence for central mechanisms of pain in difficult-to-treat rheumatoid 

arthritis | Prof Zsuzsanna Helyes 

P547 | GPCR drug discovery using DNA encoded libraries: Identification of novel GPR88 ligands 

| Dr Natalie Diepenhorst 

0υτψ ȿ #ÁÒÄÉÏÒÅÓÐÉÒÁÔÏÒÙ ÅÆÆÅÃÔÓ ÏÆ ÆÅÎÔÁÎÙÌ ÃÏÍÂÉÎÅÄ ×ÉÔÈ ɻς ÁÄÒÅÎÅÒÇÉÃ ÒÅÃÅÐÔÏÒ ÁÇÏÎÉÓÔÓ ÉÎ 

rats | Ms Gorana Puzovic 

P549 | AI-driven comprehensive behavioural profiling reveals multidimensional phenotypes in 

PTZ-induced epilepsy mouse model | Assoc Prof Takahisa Murata 

P550 | Isoquercitrinɀligustrazine co-polymorph as a multi-target therapeutic candidate for 

!ÌÚÈÅÉÍÅÒȭÓ ÄÉÓÅÁÓÅ ȿ Dr Lida Du 

P551 | TALDO1 links pentose phosphate pathway impairment to cognitive decline in 

Alzheimer's disease | Prof Yu Qiu 

P552 | Morphological analyses of astrocytes cultured in two- and three-dimensional collagen 

matrices | Dr Ryota Eguchi 

P553 | Anti-ferroptotic approach for mitigation of Amyloid beta toxicity associated with 

Alzheimer's disease. | Ms Sheikh Sana Nazir 



P554 | Investigation of chronic DSS-ÔÒÅÁÔÍÅÎÔ ÉÎ Á ÐÒÅÃÌÉÎÉÃÁÌ !υσ4 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅ ÍÏÄÅÌ ȿ 

Mr Harrison Ross 

P555 | Pharmacological modulation of stress-induced mechanical and thermal pain sensitisation 

via CX3CR1ɀNLRP3ɀIL-1 signalling | Dr Barbara Fülöp 

P556 | Methamphetamine acts at the lateral hypothalamus-substantia nigral pathway to 

regulate hyperlocomotion | Dr Teri Furlong 

P557 | Pharmacological chaperones mitigate noise-induced hearing loss by attenuating 

sustained PERK activation | Assoc Prof Heon Gee 

P558 | DPP-4 Inhibitor Ameliorates the High-fat Diet Induced Cognitive Impairment in Mice | Dr 

Nikita Nirwan 

P559 | Characterising the modulation of NMDA and AMPA receptors by GPR52 | Miss Ishara 

Ranasinghe 

P560 | Forebrain cFos expression mediated by nociceptin (N/OFQ) in heart failure rats | Prof 

Helmut B Gottlieb 

P561 | Metformin mitigates inflammation and oxidative stress in LPS-stimulated BV-2 microglia 

cells | Ms Sarah Reed 

P562 | TQHXD regulates complement pathway in vascular dementia | Mr Jiuyang Zhang 

P563 | Glutathione Modulates the TRPM2 Cation Channel to Mitigate Parkinsonism-Induced 

Ferroptosis Neurodegeneration | Dr Elif Guzel 

P564 | AI-based behavioral analysis of metabolic dysfunction-associated steatohepatitis mouse 

model | Mr Naoaki Sakamoto 

P565 | Setmelanotide activates MC4R via distinct signalling pathways in a tissue-specific 

manner | Assist Prof Maha Hammad 

P566 | Liensinine improves cognitive dysfunction behavior via restoring neurotransmitters and 

microbial remodeling | Prof Lifeng Han 

P567 | Exploring medicinal plants for morphine de-addiction | Mrs Zahra Hashemi 

P568 | Australian prescriber trends and evidence for efficacy of cannabinoids for anxiety 

treatment. | Prof Roselyn Rose'Meyer 

P569 | Axonal retrograde neuroprotective effects of apoE-containing lipoproteins in rat retinal 

ganglion cells | Assoc Prof Hideki Hayashi 

P571 | Down-regulation of TRPM2 contributes to TLR4-mediated microglial activation and 

memory impairment | Prof Juan Li 

P572 | Psychedelics elicit their effects by 5-HT2A receptor-mediated Gi signalling | Prof 

Zhenhua Shao 

P574 | Investigating the Efficacy of Cannabis-$ÅÒÉÖÅÄ #ÏÍÐÏÕÎÄÓ ÆÏÒ 4ÒÅÁÔÍÅÎÔ ÏÆ 0ÁÒËÉÎÓÏÎȭÓ 

Disease | Mr Eric Okrah 



0υχυ ȿ #ÁÎÎÁÂÉÄÉÏÌ ÁÎÄ #ÁÎÎÁÂÉÄÉÖÁÒÉÎ ÒÅÓÔÏÒÅ ÄÙÓÒÅÇÕÌÁÔÅÄ ÃÁÌÃÉÕÍ ÓÉÇÎÁÌÉÎÇ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ 

disease | Mr Eric Okrah 

P576 | Neuroprotective effects of mangiferin potentiated with nNOS inhibitor in 6-OHDA 

induced Parkinsonism | Prof Rishi Pal 

0υχχ ȿ 2ÏÌÅ ÏÆ ÁÕÔÏÐÈÁÇÙ ÍÏÄÕÌÁÔÏÒÓ ÏÎ ÂÅÈÁÖÉÏÒÁÌ  ÁÎÄ ÍÏÌÅÃÕÌÁÒ ÃÈÁÎÇÅÓ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ 

disease | Prof Rishi Pal 

P578 | Dynamics of Receptor Tyrosine Kinase Signalling | Assist Prof Chloe Peach 

P579 | Mental health consequences of the Covid-19 pandemic on young people in Serbia | Dr 

"ÏÊÁÎÁ "Ȣ 0ÅÔÒÏÖÉç 

P580 | Spatiotemporal dynamics analysis of synaptic adhesion molecules in synaptogenesis by 

single-molecule imaging | Mr Kodai Sasaki 

P582 | Roles of MerTK and LRP1 in Efferocytosis by Retinal Pigment Epithelial Cells | Ms Hinami 

Sashi 

P583 | Fingolimod reverses scopolamine-induced spatial memory loss | Mr Gorka Pereira 

Castelo 

P584 | TRPM2 Blockade Reduces Inflammation and Improves Motor Deficits in LPS-induced PD 

mice | !Ⱦ0ÒÏÆ *ÕÉȤ(Õ 3ÈÉÈ 

P585 | The NLRP3 inflammasome inhibitor, MCC950, evokes dose-dependent pain relief in 

CIPN-rats | Prof Maree Smith 

P586 | Sumatriptan alleviates amphetamine-induced hyperactivity via a 5-HT1AɀP2X7 receptor 

interaction | Prof Beáta Sperlágh 

P587 | in vivo CaV3 block is antinociceptive in a chemotherapy-induced neuropathy mouse 

model. | Prof Gary Stephens 

P588 | Development and application of gut microbiome scores to characterize major depressive 

disorder | Ms Yujing Weng 

P589 | 2-deoxy-d-glucose modulates GPI and BDNF/Trk-B pathways in drug-resistant epilepsy | 

A/Prof Ajay Prakash 

0υωπ ȿ %ÆÆÅÃÔ ÏÆ #ÈÒÏÎÉÃ 5ÎÐÒÅÄÉÃÔÁÂÌÅ 3ÔÒÅÓÓ ÏÎ - ÃÅÌÌÓ ÉÎ 0ÅÙÅÒȭÓ ÐÁÔÃÈÅÓ ȿ Stefany Alamilla 

Cuellar 

P591 | Targeting MLCK1 uncouples immune checkpoint inhibitor-induced colitis from anti-

tumour immunity | Prof Li Zuo 

0υως ȿ -2'028ς ÁÃÔÉÖÁÔÉÏÎ ÂÙ ÃÏÍÐÏÕÎÄ τψȾψπ ÓÔÉÍÕÌÁÔÅÓ ɼ-defensin release from bladder 

urothelial cells | Assoc Prof Lu Liu 

P594 | NRS1 senses PYRM1-ribosome axis as therapeutic vulnerability in KRAS-mutant 

colorectal cancer | Dr Yinglan Zhao 

P593 | Colchicine as a Promising Candidate Therapeutic Agent for Liver Fibrosis | Prof Kikuko 

Amagase 



P595 | Predicting Gastrointestinal Side Effects of Common Food Supplements using Deep 

Learning Approach | Dr Yuen Hang Julia Liu 

P596 | Differential role of lactoferrin transcript variants in prostate cancer development | Prof 

Sun Sik Bae 

P597 | Dietary Sulforaphane Decreases Fecal Calprotectin Level in Patients with Ulcerative 

Colitis. |  

P598 | Assessing ultra-processed food effects on energy metabolism in THLE-2 liver cells | Dr 

Mark Berry 

0υωω ȿ 0ÒÏÂÉÏÔÉÃ ÉÍÐÒÏÖÅÓ #(" ÐÁÔÉÅÎÔÓȭÓ ÇÕÔ ÍÉÃÒÏÂÉÏÔÁȡ Á ÒÁÎÄÏÍÉÚÅÄȟ ÄÏÕÂÌÅ-blind, placebo-

controlled trial | Prof Jianfei Long 

P600 | Low-dose Nafamostat ameliorates Methotrexate-induced mucositis and modulates gut 

neurotransmitter activity | Dr Takahiro Yamamoto 

0φπρ ȿ 4'&ɼ2) ÄÅÇÒÁÄÁÔÉÏÎ ÖÉÁ ÍÏÌÅÃÕÌÁÒ ÇÌÕÅ-mediated Caveolin-1 stabilization to suppress 

metastasis | Prof Xiuping Chen 

P602 | Midnolin Deficiency Suppresses Proliferation but Enhances Migration in Ovarian Cancer 

Cells | Assist Prof Mikako Nagashima 

P603 | A macrophage-HSC receptor axis drives liver fibrosis through direct FOLR2-4'&ɼ2)) 

engagement | Prof Xingxin Wu 

P604 | ANGPTL8-mediated inflammation and lipid dysregulation in HHcy-induced CKD | Assoc 

Prof Yi Fu 

P605 | Mechanosensitive Piezo1 channels in interstitial cells of Cajal regulate ileal contractions | 

Ms Makoto Nakao 

P606 | Developing simplified insulin-like peptide 5 (INSL5) analogues as colon motility 

regulators | Mr Hongkang Wu 

P607 | Vanilla Stem Extract Modulates Autophagy and Transcriptome in Pancreatic Ductal 

Adenocarcinoma Cells | Assist Prof Yuan-Shuo Hsueh 

P608 | GRK2 inhibition: an effective strategy against development of acute kidney injury | Assoc 

Prof Chun Wang 

P609 | miR-212-3p regulates the MAPK/ERK signaling via FGF7 in acquired oxaliplatin-resistant 

colorectal cancer | Prof Liang-Yi Hung 

P610 | Cholinergic contractions in detrusor muscle of mouse model of bladder outlet 

obstruction | Prof Toshihiro Unno 

P614 | Optimal control of irinotecan-induced emesis in Suncus murinus: impact on treatment 

guidelines | Prof John Rudd 

P615 | Triiodothyronine promotes liver regeneration in 70% partially hepatectomized rats in 

vivo | Prof Mitsutoshi Kimura 

P616 | Investigating Promising Molecules in the MASLD/MASH Pipeline | 0ÒÏÆ $ÁÖÏÒ £ÔÉÍÁÃ 



P617 | Effect of Ninjin'yoeitou on chemotherapy agents-induced mucositis in mice |  

P618 | Identification of Tyrosine Phenol-Lyase Inhibitors from Compound Library and TCM via 

MALDI-TOF | Mr Kuo-feng Tseng 

P619 | Effects of dimethylsulfoxide on phasic contractile activity of the bladder mucosa | Dr 

Donna Sellers 

P620 | Effects of Pravastatin on Hepatic Fibrosis in Mice | Ms Chihiro Kubota 

P621 | Sepsis model mice show altered intestinal 5-HT synthesis and metabolism. | Mr Ayata 

Kuroda 

P622 | Tumor MetaboliteɀDerived Lactate Induces LCN2 Expression and Drives Bladder Cancer 

Progression | Dr Yu-Cheng Lee 

0φςτ ȿ #ÌÅÒÏÄÅÎÄÒÕÍ ÃÁÐÉÔÁÔÕÍ %ØÔÒÁÃÔȡ !ÎÔÉÄÉÁÒÒÈÅÁÌ %ÆÆÉÃÁÃÙ 6ÉÁ -σ2ȟ ɻ2 ÁÎÄ ʈ/2 

Modulation | Dr Martha N Ofokansi 

0φςυ ȿ )ÎÖÏÌÖÅÍÅÎÔ ÏÆ ɻχ .ÉÃÏÔÉÎÉÃ !ÃÅÔÙÌÃÈÏÌÉÎÅ 2ÅÃÅÐÔÏÒ ÉÎ ÔÈÅ 0ÁÔÈÏÇÅÎÅÓÉÓ ÏÆ $33-Induced 

Colitis | Mr Shota Oyama 

P626 | EGCG attenuates lipogenesis with limited autophagy restoration in MASLD-induced mice 

| Dr Mahardian Rahmadi 

P627 | Valsartan-Loaded Nanocarriers Target Inflammation and Oxidative Stress in 

Experimental Diabetic Rats | Dr Hanan A. Rizk 

P628 | Invasive AhR by TPL2 Drives Tumor-Associated Macrophage Polarization and Metastasis 

via IFITM2 | Prof Meei-Ling Sheu 

P629 | Loss of HIF-ρɻ-mediated metabolic responses by VDR-overexpressed block gastric 

cancer peritoneal metastasis | Prof Meei-ling Sheu 

P630 | Involvement of TRPM4 channels in cholinergic contractions in mouse prostate gland | 

Prof Toshihiro Unno 

P631 | Ameliorative effect of curcumin on paclitaxel-induced constipation in mice | Dr Dong 

Wang 

P632 | Syndecan-4: a novel mediator of liver fibrosis | Dr Xiaoping Wu 

P633 | Euphorbia factor L1-induced ferroptosis through IGF2BP3-mediated energy metabolism 

reprogramming in intestine | Ms Peichun Ye 

P634 | The intestinal toxicity of gelsenicine on the model organism Caenorhabditis elegans | Ms 

Peichun Ye 

P635 | The protective effect of orlistat against cisplatin-induced acute kidney injury | Prof 

Xiuping Chen 

P636 | QSAR modelling strategies for the hazard assessment of petroleum UVCB substances | Dr 

Slade Matthews 

P637 | A study on effect of TML in drug identification among ICU nurses | Dr Shouvik Choudhury 



P638 | Poisoning Related Admissions to Intensive Therapy Unit in a Small Island State | Prof 

Janet Mifsud 

P639 | Effect of ethanol extract of Hymenodictyon floribundum on biochemical parameters in 

rats | Mr Rabi'u Nuhu Danraka 

P640 | Do improved labelling requirements reduce reported adverse reactions? The case of 

andrographis/echinacea | Dr Ian Musgrave 

P641 | Prospective hERG blocker triage via docking and semiempirical QM rescoring | Dr Davy 

Guan 

P643 | Prestin and otolin-1 as markers of cisplatin-induced ototoxicity in cervical cancer 

patients | Prof Pooja Gupta 

P644 | Low-dose glyphosate alters NK1R expression and substance P innervation in porcine 

uterus | Assoc Prof Katarzyna Palus 

P645 | Defluorination of fluorobeta-alanine as a possible mechanism of 5-fluorouracil induced 

cardiotoxicity | Prof Nuala Helsby 

P647 | Hyodeoxycholic acid ameliorates tacrolimus-induced diabetes by modulating the FXR-

FGF15 axis | Dr Nan Hu 

P648 | Retrospective Analysis of Tocilizumab Safety and Efficacy for Thyroid Eye Disease |  

P649 | Waterproof Cosmetics Usage and Potential Fluorinated Compound Exposure Among 

Indonesian Females | Prof Cimi Ilmiawati 

P652 | Establishment and Safety Assessment of Micro- and Nanoplastics Libraries 8: 

Environmental Relevance |  

P653 | Novel Seahorse assay of isolated renal tubules uncovers doxorubicin-induced 

mitochondrial dysfunction | Assist Prof Abe Koki 

P658 | Functional Toxicity Profiling of Hepatobiliary Organoids Assisted by Machine Learning |  

P659 | Drug drug interactions affecting blood tacrolimus levels in renal transplant patients | 

Prof Jayanthi M 

P661 | Medication safety awareness among Indonesian older adults: findings from a KAP survey 

| Dr Gestina Aliska 

P662 | Antimicrobial prescribing patterns in ICU evaluated with costs to guide stewardship. | 

Prof Sanjay Khattri 

P663 | Heparin-associated osteoporosis: comparing unfractionated and low molecular weight 

heparins using real-world Data | Assoc Prof Hesham Al-Sallami 

P664 | Nationwide trends in fentanyl prescribing and risk factors for high-dose use | Ms SuJin 

Kim 

P665 | Quality of Life and Treatment Satisfaction Among Type 2 Diabetes Patients | Assist Prof 

Khushboo Bisht Bisht 



P667 | Comparison of topical cyclosporine and diquafosol for dry eye disease: a meta-analysis | 

Dr Hua-Ching Chang 

P668 | A systematic review of real-world outcomes of immunotherapy in renal cell carcinoma | 

Ms Gwyneth Leung 

P669 | Impact of physician-pharmacologistɀled reviews on polypharmacy outcomes |  

P670 | Guideline-directed medical therapy for treatment of heart failure with reduced ejection 

fraction | Dr Jorge Machado-alba 

P671 | Characterization of Pharmacotherapeutic Follow-up Service in low-middle income 

country. A cross-sectional study | Dr Jorge Machado-alba 

P672 | Use of type 2 sodium/glucose/cotransporter inhibitors in heart failure: A real-world 

study | Dr Jorge Machado-alba 

P673 | Factors affecting medication use among elderly with hypertension: insights from urban 

Indonesia |  

P674 | Budget Impact Analysis of Biosimilar Adoption in Colorectal Cancer Treatment | Prof 

Svjetlana Loga-Zec 

P675 | To compare efficacy of montelukast-levocetirizine versus montelukast-bilastine in 

allergic rhinitis patients | Prof Rakesh Dixit 

P676 | Methods used to evaluate adherence to antihypertensive drug treatment |  

P677 | Real-world psychiatric adverse events associated with bictegravir and 

darunavir/cobicistat regimens: FAERS study | Dr Nagalakshmi Narasimha Swamy 

P678 | Real-world outcomes of pembrolizumab monotherapy in metastatic non-small cell lung 

cancer |  

P679 | The importance of clinical pharmacological judgment by pharmacists for medication 

safety | Ms Suzune Otsuka 

P680 | Medicines safety in heart failure virtual wards: a qualitative study | Dr Ali Hosin 

P681 | Treatment patterns and clinical characteristics of pancreatic cancer in East Asia |  

0φψς ȿ !ÕÔÈÏÒÉÔÙ ÔÏ !ÃÃÅÓÓȡ 2ÉÔÕØÉÍÁÂ ÄÉÓÐÅÎÓÉÎÇ ÁÔ 3ÔȢ 6ÉÎÃÅÎÔȭÓ (ÏÓÐÉÔÁÌ ÁÆÔÅÒ 0"3 ÃÈÁÎÇÅÓ ȿ Dr 

Mitchel Hurlbert  

P683 | Prevalence of Self-medication and Determinants of Malaria Treatment Choice among 

Maternal Caregivers | Prof Iribhogbe Osede Ignis 

P684 | Understanding Prescription and Use Practices of Domperidone: A Cross-Sectional Survey 

from Pakistan | Dr Amber Palla 

P686 | Trends in Immunosuppressant Utilization Among Liver Transplant Recipients in Korea | 

Mr Sangmin Park 

P687 | Personal Experience of Working within the Indian ADR Monitoring System |  



0φψψ ȿ 4Ù' ÉÎÄÅØ І ψȢψψ ÉÓ ÃÏÍÐÁÒÁÂÌÅ ÔÏ ÏÂÅÓÉÔÙ ÉÎ ÐÒÅÄÉÃÔÉÎÇ ÉÎÃÉÄÅÎÔ ÇÏÕÔ ȿ Assoc Prof 

Sungkweon Cho 

P689 | Patterns of deprescribing by frailty in older inpatients: A multicentre cohort study |  

P690 | Pembrolizumab-Associated Myocarditis and the Complex Role of Corticosteroids: A 

Pharmacovigilance Study | Mrs Liganda Endo Mahata 

P691 | Two timepoints, one pain: Trends in self-medication for acute dental pain (2003ɀ2025) |  

P692 | Is there Difference in the Odds of Neuropsychiatric Adverse Events between 

Fluoroquinolones? | Dr Eunice Pak 

P693 | Machine learning reveals cardiac risks of PXR agonists in FAERS |  

P694 | Safety signals of lecanemab among antithrombotic users: a FAERS disproportionality 

analysis (2023ɀ2025) | Mr Junki Hong 

P696 | Non-adherence and medication beliefs among patients with type 2 diabetes | Assoc Prof 

Kumud Chapagain 

P697 | ST2 (IL-33 receptor): a potential host-directed therapeutic target in severe leptospirosis 

|  

P698 | In vivo pharmacodynamics of ceftaroline plus ampicillin against enterococci | Prof 

Andres Zuluaga 

P700 | Determinants of Medication Safety Behavior among Older Adults: Insights from a 

Knowledge, Attitude, and Practice (KAP) Study |  

P701 | Clinical profile and expression of resistance-associated genes of multidrug-resistant 

Pseudomonas aeruginosa in a referral hospital |  

P703 | Organisms, Resistance, and Antimicrobial Efficacy in Urinary Tract Infection: A 

Systematic Review |  

P705 | Systematic approach to the role of endocannabinoid system in sepsis microvascular 

dysfunction | Dr Emanuel F. Matias 

P706 | Correlation of antimicrobial prescribing with microbiology-confirmed organisms in ICU 

patients |  

P707 | Studies on malaria in Nigeria: 2-knowledge about transmission, symptoms, diagnosis and 

treatment | Prof Helen Kwanashie 

P708 | NAT2 acetylation status and toxicity in tuberculosis treatment: systematic review and 

meta-analysis | Dr Giulia Mosini 

P709 | Causality and Risk Factors in Antitubercular Drug-Induced Liver Injury | Dr Giulia Mosini 

P710 | Adverse Effects of Monoclonal Antibodies in Covid-19 Patients: A Meta-analysis | Prof 

Kwee Choy Koh 

P711 | Molecular analysis of pncA gene mutations in Isoniazid mono-resistant tuberculosis 

patients | Dr Mirunalini Ravichandran 



P712 | ROS-mediated effects and resistance development of farnesyltransferase inhibitors | Mr 

Marian Klose 

P713 | Capsule faecal microbiota transplantation for intestinal multidrug-ÒÅÓÉÓÔÁÎÔ ÏÒÇÁÎÉÓÍÓȭ 

eradication: FORCE trial | $Ò )ÇÏÒ 2ÕÂÉÎÉç 

P714 | Results of microbiological monitoring conducted in the haematology department. | Dr 

Olga Sivakova 

P715 | Optimizing Antibiotic Use: The Role of Clinical Pharmacologists | Dr Ivana Cegec 

P716 | The feasibility of implementing saliva-based therapeutic drug monitoring in patients 

with tuberculosis | Mrs Nisa Maria 

P718 | Eravacycline versus polymyxin B for carbapenem-resistant Gram-negative pneumonia | 

Dr Chunsu Liang 

P719 | Pharmacokinetic differences between marmosets and humans for antitubercular drug 

regimen dose rationale | Dr Umberto Villani 

P720 | Palatability of gummy formulations of calcium acetate in healthy volunteers and patients 

| Ms Nonoka Aoki 

P721 | CircSMAD2 Regulates Hepatic Stellate Cells Metabolic  and Fibrosis via the miR-

145/ZEB2 Axis |  

P723 | Effectiveness of hybrid offline-online exercise on medication reduction in older diabetic 

adults | Dr Xiangyun Liu 

P724 | Knowledge, Attitude, and Practices on Antibiotic Resistance Among Indian Population: 

Online Survey | Dr Hemanth Kumar Boyina 

P726 | Study on awareness and medication safety assessment regarding High Alert Medications 

(HAM) | Dr Shouvik Choudhury 

P727 | Community Screening in Karachi: QRISK3, PCE, and FRS Compared with CAC | Dr Amber 

Palla 

P728 | To evaluate QOL of montelukast-levocetirizine versus montelukast-bilastine in allergic 

rhinitis patients | Prof Rakesh Dixit 

P729 | Adverse drug reactions associated with antimicrobial therapy in ICU patients | Prof 

Rakesh Dixit 

P730 | Efficacy and safety of apremilast versus methotrexate in oral lichen planus |  

P731 | To assess the safety of montelukast-levocetirizine versus montelukast-bilastine in 

allergic rhinitis patients | Prof Rakesh Dixit 

P732 | To Find Out Prescribing Among Patients with Type 2 Diabetes Mellitus and Hypertension 

| Dr Seema Mishra 

P733 | Evaluation of types and frequency of antimicrobial drugs prescribed in the ICU | Dr 

Seema Mishra 



P734 | Adverse Drug Reactions Associated with Antihypertensive Drugs and Their Reporting | 

Dr Seema Mishra 

P735 | Compare efficacy of montelukast-levocetirizine versus montelukast-bilastine in allergic 

rhinitis patients | Dr Seema Mishra 

P736 | Medication Adherence and Therapeutic Outcomes of Disulfiram in Alcohol Use Disorder | 

Dr Seema Mishra 

P737 | Increasing tramadol utilization without regulatory control among non-cancer out 

patients | Mr SeHoon Oh 

P738 | Bibliometric analysis of knowledge brokers in healthcare: a role for pharmacists? | Ms 

Annie ML Ea 

P741 | Molecular Docking and Anti-Hyperglycemic Effect of a New Series of Schiff Base Imine 

Molecules | Dr Arlene M Taylor 

P742 | National action plans on medication safety in Sri Lanka:   comparison and 

Implementation | Prof Priyadarshani Galappatthy 

P743 | Prevalence of analgesic use for relieving acute pain in the oral cavity | ,ÁÒÁ 6ÒÁÎÉçϋ 

ɉÐÒÅÓÅÎÔÉÎÇɊȟ )ÖÁÎÁ £ÕÔÅÊόȟ ,ÕËÁ £ÉÍÕÎÏÖÉçύȟ $ÕÂÒÁÖËÁ .ÅÇÏÖÅÔÉç 6ÒÁÎÉçτȢ 3ÃÈ $ÅÎÔ -ÅÄȟ 5ÎÉÖ 

Zagreb, Zagreb, Cro; PhD Programme¹ ,Dept of Pharmacology², Sch Dent Med, Univ Zagreb, 

Zagreb, Cro; Dept of Orthodontics³, Sch Dent Med, Univ Zagreb, Zagreb, Cro, Dept of Paediatrics 

and Preventitive 

P745 | Different physical activities on medication reduction  among diabetic patients with 

exercise habits |  

P746 | Yoga Intervention and Immune Response in Healthcare Professionals: A Pilot Study | 

A/Prof Shazia Hasan 

P748 | Safety, pharmacokinetics and Pharmacology of Mocravimod in Healthy Participants | Dr 

Dymphy Huntjens 

P749 | Reducing major drugɀdrug interactions via structured medication reviews |  

P750 | Rationality of Antimicrobial Prescriptions from a Point-Prevalence Survey Using AmRAT 

tool | Prof Shilpa Kaore 

P751 | Assessment of awareness regarding Look-alike, Sound-alike (LASA) drugs and 

medication error | Dr Arpita Maitra 

P752 | Antibacterial prescribing patterns and early reassessment practices in a Portuguese 

tertiary hospital | Dr Emanuel F. Matias 

P753 | Palatability and tolerability of polaprezinc foam formulation for oral mucositis in 

patients | Ms Momoka Okamura 

P755 | Randomized trial assessing efficacy and safety of multiple apremilast doses in psoriasis |  

P756 | A Systematic review and Meta-analysis of stem cell therapy for Osteoarthritis patients |  

P757 | Randomized Controlled Study of Efficacy and Safety of Saroglitazar in Diabetes Mellitus |  



P758 | Assessment of Drug-Drug Interactions in ICU Patients at a tertiary care hospital | Dr 

Pramod Kumar Manjhi 

P761 | Antibiotic prescribing for cellulitis in the absence of penicillin-cephalosporin cross-

reactivity alerts |  

P762 | Medication data collection in Frailty Intervention Through Specific Therapies (FITTEST) 

trial participants |  

P763 | Deprescribing resolves moderate interactions in ambulatory polypharmacy | Prof Andres 

F Zuluaga 

P764 | Competing risks of death and cognitive decline: GLP-1 analogues versus DPP-4 inhibitors 

|  

P765 | Gut Microbiota-Immune Associations in Aging and Polygonatum odoratum's Regulatory 

Role | Assoc Prof Xin Zhao 

P766 | Usefulness of early Nirmatrelvir assay to adjust PAXLOVID dosage in COVID-19 |  

P767 | Drug-drug Interactions in Elderly Patients Admitted to Cardiology Intensive Care Unit | 

$Ò -ÅÒÔ +ÁĥËÁÌ 

P768 | Plasma proteomic-derived theratypes to guide precision medicine: Statins in the UK 

biobank | Mr Kevin Winardi 

P769 | Redefining prescribing: from supply order to treatment plan |  

P770 | Medication use and frailty in older adults with and without dementia | Dr Noriko Sato 

P771 | Enhancing Pain Medication Management through Patient Decision Aids: A Scoping 

Review | Dr Aili V Langford 

P772 | Co-designing resources to support urinary incontinence medication management for 

people with dementia |  

P773 | Carvedilol increases the plasma concentrations of midazolam and simvastatin in humans 

| Dr Jani Katajapuhjo 

P774 | Aged Care On-site Pharmacists in Australian aged care homes: activities, perceptions, 

opportunities | Prof Janet Sluggett 

P777 | Characteristics of adverse drug withdrawal reactions following gabapentinoid 

deprescribing: A systematic review | Ms Yujoung Joung 

P778 | Incidence of adverse drug withdrawal reactions following gabapentinoid deprescribing: 

A systematic review |  

P779 | Deprescribing cholinesterase inhibitors and memantine: What global evidence tells us | 

Dr Michelle (Mun Chieng) Tan 

P780 | Advancing gynecological therapeutics with QSP Model: applications for GnRH antagonist 

|  

P783 | Safety, tolerability, pharmacokinetics, pharmacodynamics of HRS-1893 (cardiac myosin 

inhibitor) in healthy subjects | Prof Yang Lin 



P784 | Study of add-on dapsone versus methotrexate in bullous pemphigoid: randomized 

controlled trial |  

P785 | Antidiabetic effect of Psidium guajava leaf extract- a randomized double-blind placebo-

controlled trial | Dr Harivenkatesh Natarajan 

P786 | Influence of smartphone application-based intervention on medication adherenceɀ a 

randomized controlled trial | Dr Harivenkatesh Natarajan 

P787 | Lipid-lowering & anti-inflammatory, of statinɀezetimibe and bempedoic acidɀezetimibe 

in dyslipidemics | Assist Prof Ved Prakash 

P788 | Reduced serum urate despite unchanged allopurinol dosing in gout patients commencing 

dialysis | Ms Noha Kamel 

P789 | Challenges in identification and adjudication of adverse drug withdrawal events | Dr 

Emily Reeve 

P790 | Knowledge of primary healthcare practitioners on medication-related oral 

complications: a scoping review | Dr Lisa Kouladjian O'Donnell 

P791 | Bradford Hill-based systematic review of ageing and polypharmacy on frailty 

progression | Mr Subindra Thapa 

P792 | Association between prescribed medications and delirium: pharmacological insights 

from the DeliA study |  

P793 | Adverse Drug and Withdrawal Events: Associations Between Medication Changes and 

Hospital Admissions |  

P797 | Beneath the Surface ɀ subcutaneous drug delivery in infancy |  

P798 | Population pharmacokinetics of high-dose methotrexate with pharmacogenomics for 

outcomes in acute leukemia | Dr Niveditha K 

P799 | Extrapolation of cangrelor efficacy and dose rationale for infants and children | Pietro 

Laddomada 

P800 | Dose Optimisation of Anakinra in Preterm Neonates using Mechanistic Population 

Pharmacokinetic Approaches | Miss Jia Li 

P802 |  | Paediatric clinical research in India: progress, safeguards and priorities 

0ψπσ ȿ ! ÃÌÉÎÉÃÁÌ ÐÈÁÒÍÁÃÏÌÏÇÙ ÏÖÅÒÖÉÅ× ÏÆ ÓÏÍÅ ÁÎÁÅÓÔÈÅÔÉÃ ÄÒÕÇÓ ÉÎ Á ÃÈÉÌÄÒÅÎᴂÓ ÅÍÅÒÇÅÎÃÙ 

department | A/Prof Ioan Magyar 

P804 | Towards Model-Informed Precision Dosing : Population Pharmacokinetics of Gentamicin 

in Malaysian NICU | Dr Suzana Mustafa 

P805 | Bayesian virtual trials enable precision paediatric dosing across multiple drug classes | 

Prof Catherine Sherwin 

0ψπφ ȿ 4ÏÃÉÌÉÚÕÍÁÂȭÓ #ÌÉÎÉÃÁÌ %ÆÆÅÃÔÉÖÅÎÅÓÓ ÉÎ 3ÙÓÔÅÍÉÃ *ÕÖÅÎÉÌÅ !ÒÔÈÒÉÔÉÓ 0ÁÔÉÅÎÔÓȡ ! #ÁÓÅ 3ÅÒÉÅÓ 

Study | Ms Nokwanda Nhlanzeko Ngcobo 



P807 | Systematic Review: Effects of SGLT2-Inh. on UTI Incidence in Patients with T2DM | Assoc 

Prof Abraham Simatupang 

P808 | First dose monitoring of busulfan is not reliable to predict cumulative exposure. | Dr 

Hundie Tesfaye 

P809 | Vital necessity of therapeutic drug monitoring in patients on busulfan conditioning 

therapy | Dr Hundie Tesfaye 

P810 | Placental and lactational transfer of mirtazapine in perinatal women | Dr Shusuke Ozawa 

P811 | Safety Analysis of SMA Therapies Using EudraVigilance Spontaneous Adverse Drug 

Reaction Reports | 0ÒÏÆ $ÉÎËÏ 6ÉÔÅÚÉç 

P812 | ABCB1 C3435T Polymorphism in Indonesian Acute Coronary Syndrome Patients | Dr 

Gestina Aliska 

P813 | Cardiovascular readmissions following percutaneous coronary intervention in patients 

prescribed clopidogrel. |  

P814 | Pharmacogenetic variability and clinical recommendations in a randomized trial for SSRI 

antidepressants | Dr Shubham Atal 

P815 | Paediatric Pharmacogenomics Implementation: A Systematic Review of Barriers, 

Enablers and Education Strategies | Ms Dhrita Khatri 

P816 | Urinary uracil as a biomarker of dihydropyrimidine dehydrogenase phenotype in cancer 

patients |  

0ψρχ ȿ 0ÈÁÒÍÁÃÏÇÅÎÏÍÉÃÓ ÏÆ ÌÅÖÏÄÏÐÁ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ ÄÉÓÅÁÓÅȡ #ÕÒÒÅÎÔ ÅÖÉÄÅÎÃÅ ȿ Prof Rim 

Charfi 

P818 | Consumer insights on their preferences for information to support pharmacogenomic 

testing decision-making |  

P819 | A Single-Centre Analysis of Non-Routine Pharmacogenomic Consultations: Clinical 

0ÈÁÒÍÁÃÏÌÏÇÉÓÔÓȭ 0ÅÒÓÐÅÃÔÉÖÅ ÁÎÄ )ÎÔÅÒÖÅÎÔÉÏÎÓ ȿ $Ò 3ÁÎÄÒÁ +ÎÅĿÅÖÉç 

P820 | Global incorporation of pharmacogenomics guidelines: mapping and strategic 

framework |  

P821 | Clinical, transcriptional, and genomic predictors of 5-fluorouracil exposure in cancer 

patients | Ms Elizabeth Cui 

P823 | Development of a physiologically-based pharmacokinetic model for precision dosing of 

5-fluorouracil |  

P824 | Knowledge, Attitude, and Practices on Antibiotic Resistance Among Indian Population: 

Online Survey |  

P825 | Enterolactone Inhibits the Progression of Epithelial Ovarian Cancer through Multi-Target 

Regulation | Assoc Prof Huidi Liu 

P826 | Model-based assessment of the kinetics of coproporphyrin I (CPI)in a Dose-Escalation 

Study |  



P827 | Association of NUDT15 C415T polymorphisms with Azathioprine induced adverse 

effects in Indians | Dr Reka Deva 

P828 | Heterogeneity of Commercial Pharmacogenomic Panel Testing in Australia: Implications 

for Clinical Implementation |  

P829 | A Physiologically Based Pharmacokinetic Model of Voriconazole Integrating CYP 

inhibition | Dr Yoonjin Kim 

P830 | Sex-ÓÐÅÃÉÆÉÃ ÁÓÓÏÃÉÁÔÉÏÎÓ ÂÅÔ×ÅÅÎ ÂÌÏÏÄ ÃÏÐÐÅÒ ÁÎÄ ÍÏÔÏÒ ÐÒÏÇÒÅÓÓÉÏÎ ÉÎ 0ÁÒËÉÎÓÏÎȭÓ 

disease |  

P831 | Accurate prediction of genotype and phenotype among CYP2D6 copy number variation 

carriers | Ms Kathleen Glavin 

P834 | P2Y12 inhibitor prescribing patterns following percutaneous coronary intervention: is 

CYP2C19 testing valuable? | Ms Josephine Hughes 

P835 | Personalized Medicine: Regulatory Implementation in Cuba |  

P836 | Pharmacogenomic testing: Gaps, recommendations and implications for adverse event 
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Healthy Malaysian | Dr Nurfadhlina Musa 
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5ŜƎǊŀŘŀǘƛƻƴ ƻŦ ʰ-{ȅƴǳŎƭŜƛƴ ƛƴ /ŜƭƭǳƭŀǊ aƻŘŜƭǎ ƻŦ tŀǊƪƛƴǎƻƴΩǎ 5ƛǎŜŀǎŜ ǿƛǘƘ bƻǾŜƭ !¦¢!/ǎ 
Hun Ju Sim1*, Kyoung Jin Kang1*, Minjoo Ko2, Chae Young Lee1, Shin Hye Noh3, Taebo Sim2, Min Goo Lee1. 
Department of Pharmacology, Yonsei University College of Medicine1, Seoul 03722, Republic of Korea; 
Department of Biomedical Sciences, Graduate School of Medical Science, Yonsei University College of Medicine2, 
Seoul 03722, Republic of Korea; Severance Biomedical Science Institute, Yonsei University College of Medicine3, 
Seoul 03722, Republic of Korea. *These authors contributed equally. 
  
Introduction. Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized by the 
accumulation of misfolded alpha-ǎȅƴǳŎƭŜƛƴ όʰ-syn) aggregates within dopaminergic neurons. The precise 
ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ǊŜƳƻǾƛƴƎ ǇŀǘƘƻƎŜƴƛŎ ʰ-syn aggregates remain to be elucidated. Autophagy-targeting chimeras 
(AUTACs) are a promising approach for the targeted degradation of pathogenic proteins, with potential as a 
disease-specific therapeutic strategy for PD. 
AimsΦ ¢Ƙƛǎ ǎǘǳŘȅ ŀƛƳǎ ǘƻ ŜǾŀƭǳŀǘŜ ƴƻǾŜƭ !¦¢!/ǎ ŦƻǊ ǘƘŜ ǎŜƭŜŎǘƛǾŜ ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ ʰ-syn aggregates in cellular PD 
models. 
Methods. As a model of PD, SH-{¸р¸ ŎŜƭƭǎ ŀƴŘ I9Yнфо ŎŜƭƭǎ ǎǘŀōƭȅ ƻǾŜǊŜȄǇǊŜǎǎƛƴƎ ǘƘŜ !ро¢ Ƴǳǘŀƴǘ ƻŦ ʰ-syn 
were used. Exogenous A53T pre-ŦƻǊƳŜŘ ŦƛōǊƛƭǎ όtCCύ ǇǊƻƳƻǘŜŘ ƛƴǘǊŀŎŜƭƭǳƭŀǊ ʰ-syn aggregation. The efficacy of 
AUTAC candidates was assessed by measuring the deƎǊŀŘŀǘƛƻƴ ƻŦ ǎƻƭǳōƭŜ ŀƴŘ ƛƴǎƻƭǳōƭŜ ʰ-syn multimers and 
monomers using Western blotting. 
Results. hǳǊ ǊŜǎǳƭǘǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ !¦¢!/ ŎŀƴŘƛŘŀǘŜǎ ІмнΣ ІмтΣ ŀƴŘ Іол ŜŦŦŜŎǘƛǾŜƭȅ ǊŜŘǳŎŜŘ ƛƴǎƻƭǳōƭŜ ʰ-syn 
multimers and monomers. These lead compounds prevent aggregate formation (co-treatment) and clear pre-
existing aggregates (post-treatment). 
Discussion. This study demonstrates that AUTACs are a potent therapeutic strategy for targeting and clearing 
ǇŀǘƘƻƭƻƎƛŎŀƭ ʰ-syn aggregates, with future studies needed to elucidate the underlying degradation mechanisms. 
These findings suggest that this targeted degradation approach may have therapeutic potential in animal models 
of PD. 
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Traditional, complementary and integrative medicine. A view from Cuba 
Diadelis Remirez, PhD, National Centre for State Quality Control of Drugs and Medical Devices in Cuba, Havana, 
Cuba. 
 
Introduction: In recent decades there has been an increase in the use of traditional and complementary 
medicine in developed and developing countries. The present work reflects a characterization of traditional 
complementary and integrative medicines (TCIM) within the National Program of Public Health in Cuba. 
Objectives: to provide elements of the use of TCIM at the different levels of the health system, the training 
program for TCIM use, in addition to the regulatory framework that supports the modalities of TCIM in Cuba 
Methods: The Resolution 381/2015 from Public Health Ministry (approves the use of traditional and 
complementary medicines in Cuba and its integration in the Health System as TCIM), and regulatory framework 
were the support for this work, besides that, national pharmacovigilance data base was used in order to get 
information about the consumption and frequencies of adverse events of TCIM. 
Results, In Cuba there are 11 TCIM modalities approved, there is an Essential List of the TCIM product. The data 
from the Ministry of Health reflects that more than 80% of the population consumes these products, the national 
Pharmacovigilance network shows the adverse events associated with use have been mild. Moreover, Cuba has 
an academic program for studying the modalities and regulatory framework, which ensure the quality, safety 
and effectiveness of TCIM products. Some of the current challenges are: lack of enough scientific research and 
reliable methods for standardization. 
Discussion: In general, health systems and regulatory agencies must ensure the use of traditional and 
complementary medicines with quality, safety and efficacy. 
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Elemental profiling and improved glucose tolerance of Chlorophytum alismifolium in a murine model of 
diabetes 
Abubakar A1*, Highab MS2, Faruk RI1, Isyaku I1, Olamide BI1, Hassan FI1, Nazifi, A.B3., Jimoh A4, Ibrahim M5, Yunusa 
I1, Danraka RN1, Abubakar AZ6 and Maje IM1    

1. Department of Pharmacology and Therapeutics, Ahmadu Bello University, Zaria, Kad. State, Nigeria. 
2. Department of Clinical Pharmacology and Therapeutics, Federal University Dutse, Jig. State, Nigeria. 
3. Department of Pharmacology and Therapeutics, Bayero University kano, Kan State, Nigeria. 
4. Department of Human Physiology, Ahmadu Bello University, Zaria, Kad. State, Nigeria. 
5. Department of Biochemistry and Molecular Biology, Federal University Dutsinma, Kat. State, Nigeria. 
6. Department of Pharmacognosy and Drug Development, Ahmadu Bello University, Zaria, Kad. State, 

Nigeria. 
 

Introduction: Diabetes mellitus (DM) is one of the leading chronic diseases affecting a significant percentage of 
the global population and linked with debilitating complications. Chlorophytum alismifolium is used in Nigeria 
and other tropical regions of the world for the management of DM. 
Aim: This study focused on the elemental content and improved glucose tolerance of Chlorophytum alismifolium 
in a murine model of type 2 diabetes mellitus 
Method:   The elemental content of Chlorophytum alismifolium was determined using sequential Atomic 
Absorption Spectrophotometer following standard methods. Wistar rats were fed with high fat diet for six (6) 
weeks and then administered streptozotocin (40 mg/kg) to establish type 2 diabetes mellitus. The rats were 
administered graded doses (150, 300 and 600 mg/kg) of the ethylacetate extract of Chlorophytum alismifolium 
and pioglitazone and subjected to oral glucose tolerance test. Data was analysed using Repeated Measures 
!bh±! ŦƻƭƭƻǿŜŘ ōȅ .ƻƴŦŜǊǊƻƴƛΩǎ tƻǎǘ ƘƻŎ ǘŜǎǘΦ 
Results: The elemental content analysis of C. alismifolium showed the presence of fifteen (15) elements with Sn 
having the largest concentration (6,709.09 mg/kg) and Z having the lowest concentration (16.29 mg/kg). 
However, elements like; V, Cr, nickel, Cu, Pb and Hg were absent (Table 1). Treatment of diabetic rats with EACA 
at all the doses under investigation significantly (p>0.05) reduced the blood glucose level compared to 
hyperglycaemic control and over time (Figure 1). 
Discussion: Impaired glucose tolerance is depicted by postprandial hyperglycaemia as a result of altered insulin 

secretion and/or insulin resistance. In the present study, EACA improved glucose tolerance in HFD-STZ-induced 

hyperglycaemic rats demonstrating that it could significantly improve glucose tolerance and reduce the 

postprandial rise in blood glucose level 

Conclusion: Chlorophytum alismifolium contains valuable elements and improves glucose tolerance in a murine 
model of type 2 diabetes. 
 
thical Approval:The studies were conducted with the approval of the Ahmadu Bello University Committee on 
Animal Use and Care (ABUCAUC) with the Ethical Approval Number: ABUCAUC/2020/31. 



 
Figure 1: Effect of Ethylacetate extract of 
Chlorophytum alismifolium on Glucose-loaded 
Hyperglycaemic Rats. Values are presented as 
Mean ± S.E.M; # Ґ Ǉ лΦлр ŎƻƳǇŀǊŜŘ ǘƻ 5κ² *= 
Ǉ лΦлрΣ ϝϝҐǇ лΦлмΣ ϝϝϝ Ґ ǇғлΦллм ŎƻƳǇŀǊŜŘ ǘƻ 
HFD+ H control; a, b and c represent p<0.05, p<0.01 
and p<0.001 compared to 0 Minute ς repeated 
measure ANOVA followed by Bonferroni post hoc 
test. EACA- Ethylacetate extract of Chlorophytum 
alismifolium extract, H = Hyperglycaemic, HFD 
=High fat Diet D/W = Distilled water, 
PIO=Pioglitazone n=5 

 

 
Abubakar A, Nazifi AB, Maje IM, Tanko Y, Anuka JA, Abdurahman EM. Chlorophytum alismifolium mitigates 
microvascular complications of type 2 diabetes mellitus: the involvement of oxidative stress and aldose 
reductase. Drug Met and Pers Ther. 2022, 37(1):69-80. 
Choudhary M, Aggarwal N, Choudhary N, Gupta P, Budhwar V. Effect of aqueous and alcoholic extract of 
Sesbania sesban (Linn) Merr root on glycemic control in streptozotocin-induced diabetic mice. Drug Dev Ther. 
2014;5(2):115-22. 
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Chlorophytum alismifolium attenuates glucose level and inflammatory cytokines in Drosophila melanogaster 
Abubakar A1*, Highab MS2, Faruk RI1, Isyaku I1, Olamide BI1, Hassan FI1, Nazifi, A.B3., Jimoh A4, Ibrahim M5, Yunusa 
I1, Danraka RN1, Abubakar AZ6 and Maje IM1    

1. Department of Pharmacology and Therapeutics, Ahmadu Bello University, Zaria, Kad. State, Nigeria. 
2. Department of Clinical Pharmacology and Therapeutics, Federal University Dutse, Jig. State, Nigeria. 
3. Department of Pharmacology and Therapeutics, Bayero University kano, Kan State, Nigeria. 
4. Department of Human Physiology, Ahmadu Bello University, Zaria, Kad. State, Nigeria. 
5. Department of Biochemistry and Molecular Biology, Federal University Dutsinma, Kat. State, Nigeria. 
6. Department of Pharmacognosy and Drug Development, Ahmadu Bello University, Zaria, Kad. State, 

Nigeria. 
 

Background: Type 2 diabetes mellitus (DM) is a global health challenge characterized by hyperglycaemia and 
inflammation which worsens metabolic disruptions and complications. Chlorophytum alismifolium is utilized 
widely in the management of type 2 DM and its complications. 
Aim: This study focused on the investigation of the link between hyperglycaemia and inflammation and the role 
of ethylacetate extract of Chlorophytum alismifolium in mitigating them using Drosophila melanogaster. 
Method:   Drosophila melanogaster (Harwich Strain) flies were fed with high-sucrose diet (100 mg per 5 g diet) 
induce elevated glucose levels. Ethylacetate extract of Chlorophytum alismifolium at various doses (10, 20 and 
40 mg per 5 g of diet and glimepiride 0.2 mg per 5 g diet were administered to the flies. The flies were 
homogenized and hemolymph glucose level, TNF-alpha and interleukin-6 were evaluated. GraphPad Software 
was used to statistically analyse the data using one-ǿŀȅ !bh±!Σ ŦƻƭƭƻǿŜŘ ōȅ ¢ǳƪŜȅΩǎ Ǉƻǎǘ ƘƻŎ ǘŜǎǘΦ  
Results: The results demonstrated that EACA at 40 mg per 5 g diet significantly (p<0.05) improved hemolymph 
glucose, TNF-alpha and Interleukin-6 levels when compared to the control. 
Conclusion: Ethylacetate extract of Chlorophytum alismifolium decreased hemolymph glucose level and 
inflammatory cytokines in Drosophila melanogaster. 
 
Abubakar A, Nazifi AB, Maje IM, Tanko Y, Anuka JA, Abdurahman EM. Chlorophytum alismifolium mitigates 
microvascular complications of type 2 diabetes mellitus: the involvement of oxidative stress and aldose 
reductase. Drug metabolism and personalized therapy. 2022 Apr 5;37(1):69-80. 
Azmin MR, Habibie H, Filmaharani F, Roosevelt A, Nurhidayah A, Pratama MR, Hardiyanti W, Latada NP, 
Mudjahid M, Yuliana D, Nainu F. Aspirin-Mediated Reduction of Glucose Level and Inflammation in Drosophila 
melanogaster. ACS omega. 2025 Apr 29;10(18):18622-8. 
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Longitudinal comparative pharmacodynamic modeling of novel targeted biologics in generalised myasthenia 
gravis 
Sayantan S Roy1, B M Padhy1, A Srinivasan1, A Wasnik2, Dept of Pharmacol, AIIMS1, Bhubaneswar, OD, India; 
Dept of CM&FM, AIIMS2, Bibinagar, TG, India. 
 
Introduction. Generalised myasthenia gravis (gMG) is a chronic autoimmune 
disorder. Targeted biologics demonstrate efficacy through diverse 
mechanisms and dosing regimens. Traditional meta-analyses overlook 
longitudinal trajectories, dose accumulation, and regimen heterogeneity. 
Aims. To develop nonlinear mixed-effects models quantifying the time-dose-
response relationship of MG-ADL (Myasthenia Gravis-Activities of Daily Living) 
and QMG (Quantitative myasthenia gravis) score change, and estimate PD and 
derived PD summary measures, week-26 predictions, and ranking net benefit vs placebo. 
Methods. PubMed, Embase, Cochrane Central and Clinicaltrials.gov were searched. Summary-level data with 
multiple time points per treatment arm were extracted from phase III randomised, double-blind, placebo-
controlled trials. Distinct Emax-onset models were fitted for continuous and cyclical/weekly regimens. Inverse 
variance weighting and Bayesian estimation were applied. Models were validated. It was registered with 
PROSPERO (ID: CRD420261288549). 
Results. Zilucoplan demonstrated the highest Emax (4.8 [4.3, 5.2]) and net added improvement versus placebo 
(2.4 [2.0, 2.9]) for MG-ADL, while Batoclimab demonstrated the highest values for QMG (Emax 5.7 [4.4, 8.6]; net 
added improvement 3.9 [2.6, 6.8]), indicating superior long-term efficacy. Efgartigimod achieved the fastest 
meaningful benefit, with a time-to-change of 2.2 weeks for MG-ADL and 1.6 weeks for QMG. Zilucoplan also had 
the greatest cumulative benefit (area under the effect curve) of 112 for MG-ADL at week 26, while efgartigimod 
had 121 for QMG. 
Discussion. Zilucoplan showed the greatest long-term efficacy and cumulative benefit, while efgartigimod 
achieved the fastest meaningful improvement. Our results align with prior network meta-analyses, but our dose-
time-exposure modeling approach quantifies the parameters, making the findings robust and interpretable for 
future guidelines. 
 
Ma Y et al (2024) CNS Drugs 38:93-104  
Zhong H et al (2024) Front Neurol 15:1479685 
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Anticancer activity of thiourea derivatives via EGFR and efflux pumps inhibition 
Osama H Abusara1, Rania Abu-Zaid2, Buthaina Hussein1, Fadi G. Saqallah1. Dept of Pharmacy, Al-Zaytoonah Univ 
of Jordan1, Amman, Jordan; Dept of Biological Sciences, Univ of Jordan2, Amman, Jordan.  
  
Introduction. One of the proteins being overexpressed in various tumors and facilitate their growth and 
proliferation is the epidermal growth factor receptor (EGFR). There are several compounds being investigated 
to target EGFR and thus affecting tumor growth with thiourea derivatives considered as promising compounds. 
Aims. The aims of our study are to synthesize novel thiourea derivatives along with in silico and in vitro studies 
to evaluate their ability to target EGFR and affecting tumor growth and proliferation. 
Methods. Thiourea derivatives were synthesized using the well-established nucleophilic addition pathway 
between primary amines and carbon disulfide. Virtual screening of the synthesized compounds was carried out 
with AutoDock Vina 1.2.3 software on 4 members of the EGFR family (HER1, HER2, HER3, and HER4). Resazurin 
fluorometric analysis was performed to evaluate the anticancer activity of the compounds as single agents and 
in combination with doxorubicin (DOX) on lung cancer cell line (H69). Fibroblasts were also used to evaluate 
their selectivity towards cancer cells. JC-1 assay was performed to evaluate the induction of apoptosis by the 
cytotoxic compounds. 
Results. High binding affinity was observed for Compound 1 on HER1 and HER2 with lowest energy binding of -
9.6 and -10.9 kcal/mol, respectively. The IC50 for Compound 1 was 4.00±0.53 (n = 3) µM on H69 cells, which was 
the highest activity among all synthesized compounds with selectivity index greater than 25. Combining DOX 
with Compound 1 further decreased the IC50 value for Compound 1 to 2.00±0.32 (n = 3) µM on H69 cells. 
{ƛƳƛƭŀǊƭȅΣ 5h·Ωǎ L/50 value decreased to 0.3±0.1 (n = 3) µM from 0.6±0.1 (n = 3) µM when combined with 
Compound 1 on H69 cells. Combination index value of 1.0 was obtained following the combination of Compound 
1 with DOX on H69 cells. Virtual screening has shown a high binding affinity to the efflux pumps expressed in 
H69 cells, namely: ABCC1 and RALPB1, which are known contributors for DOX resistance. The combination 
between Compound 1 and DOX resulted in a significant (P<0.0001) increase in the green fluorescence of the 
monomer dye following the loss of mitochondrial membrane potential, although a significant decrease was 
observed with Compound 1 alone. 
Discussion. Compound 1 has the highest cytotoxic activity among all synthesized compounds against H69 cells, 
which express EGFR. Enhanced cytotoxic activity was observed following the combination of DOX. An additive 
activity was observed on H69 cells with the combination of Compound 1 and DOX. Cytotoxic activity of 
Compound 1 may be driven, in part, via non-mitochondrial apoptotic pathway and EGFR inhibition. In addition, 
/ƻƳǇƻǳƴŘ м Ƴŀȅ ƛƴƘƛōƛǘ ǘƘŜ ŀŎǘƛǾƛǘȅ ƻŦ 5h·Ωǎ ŜŦŦƭǳȄ ǇǳƳǇǎΣ ǘƘǳǎ ŜƴƘŀƴŎƛƴƎ ǘƘŜ ŜƴǘǊȅ ƻŦ 5h· ŀƴŘ ƛǘǎ cytotoxicity. 
Compound 1 may be further investigated on different cancer cells expressing EGFR and efflux pumps variably to 
further evaluate the mechanism(s) of cytotoxicity. 
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Treatment with Natural Nephroprotective from Citrus amblycarpa Peel Ameliorates Doxorubicin-Induced 
Kidney Damage 
Ni Made Dwi Sandhiutami1, Yesi Desmiaty1, Aulia Salwa Salsabila1, Yosabeth Meylin Evin1. Faculty of Pharmacy 
Pancasila University1, South Jakarta, JAKARTA, Indonesia 
  
Introduction. Doxorubicin is one of the most widely used cancer drugs as chemotherapy. However, it has many 
severe side effects that limit the therapeutic use of doxorubicin, one of them is kidney damage. In addition to 
oxidative stress have an important role in the pathogenesis of doxorubicin-induced kidney damage. 
Aims. This study aimed to investigate the antioxidant mechanisms of protective effects of Citrus amblycarpa 
against doxorubicin-induced kidney damage in rats. 
Methods. C. amblycarpa peel was extracted by ultrasonication (70% ethanol). Twenty five rats were equally 
divided into five groups; normal (0.5 % CMC-Na), Doxorubicin 4 mg/kg/day, i.p. on days 2, 6, 10 and 14 (Dox), 
and Dox+C. amblycarpa group with three dose levels of 100; 200; 400 mg/kgBW orally for 14 days. Kidney and 
plasma were taken for antioxidant and renal function analysis. 
Results. Doxorubicin administration in rats demonstrated kidney injury as shown by increased plasma BUN, 
creatinine, caused oxidative stress with increased kidney MDA, decreased superoxide dismutase (SOD) and 
catalase. Treatment with C. amblycarpa significantly ameliorated oxidative stress by reduce the levels of MDA, 
increase SOD and catalase activities. In addition, C. amblycarpa increase renal function by reducing BUN, 
creatinine levels, and increasing albumin. Histopathological examination furthers confirmed the kidney damage 
protection effect of C. amblycarpa.  
Discussion. These data indicate that C. amblycarpa has nephroprotective properties against doxorubicin-
induced kidney damage in rats and this effect is associated with its antioxidant. Hence, C. amblycarpa may be 
useful for preventing kidney damage against doxorubicin and other chemotherapy administration. C. 
amblycarpa could occur due to the decreased free radicals resulting from the presence of phenolic content such 
as flavonoids, flavonols, hesperidin, didymin, hesperetin, and rutin which act as antioxidants. 
 
Mattioli R, et al. Doxorubicin and other anthracyclines in cancers: activity, chemoresistance and its overcoming. 
Mol Aspects Med. 2023; 93:101205,1-43 
Mahmoud HUR, et al. Effects of rutin and quercetin on doxorubicin-induced renocardiotoxicity in male wistar 
rats. Adv Anim Vet Sci. 2020;8(4):370ς84. 
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Structure-Guided Discovery of Natural, Selective Drosophila melanogaster AChE Inhibitors for Biopesticides 
Fadi G Saqallah1, Mansour Al-Sayed Ahmad2, Layth K Qays1, Bessan Bilal Kanaan1. Department of Pharmacy, 
Faculty of Pharmacy, Al-Zaytoonah University of Jordan1, Amman, Jordan; Department of Pharmaceutical 
Sciences, Faculty of Pharmacy, Al-Ahliyya Amman University2, Amman, Jordan. 
  
Introduction. Agriculture is the backbone of human civilization, food security, and economic development. 
However, pest infestations continue to pose a severe global threat, leading to up to 40% crop losses annually 
and economic damage exceeding $70 billion (Wang et al, 2025). The challenge is further intensified by 
international bans on conventional broad-spectrum insecticides, such as the organophosphate chlorpyrifos, 
leaving farmers, particularly in developing countries, with limited tools for pest control. In this context, the 
discovery of selective, environmentally safe biopesticides is both urgent and essential. 
Aims. This study aimed to computationally identify and evaluate natural compounds that selectively inhibit 
Drosophila melanogaster acetylcholinesterase (DmAChE), with minimal activity against human AChE (hAChE). 
The goal is to lay the groundwork for the development of next generation biopesticides that are both effective 
and environmentally sustainable. 
Methods. To compare the structural and functional divergence between DmAChE and hAChE, sequence 
alignment was performed using the Fast Pairwise Alignment algorithm with the BLOSUM matrix. In addition, a 
total of 720,245 natural compounds from the COCONUT and CMNPD databases were filtered using insecticide-
likeness rules based on Quantitative Estimate of Insecticide-Likeness (QEI) and Gaussian (GAU) metrics. The 
remaining 2,141 compounds were prioritized using a virtual screening pipeline combining molecular docking and 
ǎŜƭŜŎǘƛǾƛǘȅ ƛƴŘŜȄ ό{Lύ ŎŀƭŎǳƭŀǘƛƻƴΦ /ƻƳǇƻǳƴŘǎ ǿƛǘƘ ҟD Җ -7Φр ƪŎŀƭκƳƻƭΣ {L җ пΦлΣ ŀƴŘ {combined җ фΦр ǿŜǊŜ ǎƘƻǊǘƭƛǎǘŜŘΦ 
Molecular dynamics (MD) simulations were performed on the top hits for 100 ns. 
Results. Sequence alignment revealed a sequence identity of 37.5% between DmAChE and hAChE, and a 
similarity value of 60.1%, with high conservation in the catalytic core. Sixteen natural compounds exhibited 
strong and selective binding to DmAChE. The top two were diethyllachesine (from Veratrum nigrum L., SI = 
107.85) and xenimanadin B (from Xenia sp., SI = 11.50). MD simulations confirmed the high structural stability 
of the diethyllachesine-DmAChE complex (mean RMSD = 1.85±0.11 Å) and strong hydrogen bonding with Tyr370 
(33.88% of the simulation time). MM-t.{! ŀƴŀƭȅǎƛǎ ǎƘƻǿŜŘ ҟDbind of -21.51±0.56 kcal/mol for diethyllachesine 
and -16.28±0.96 kcal/mol for xenimanadin B, with diethyllachesine clearly outperforming, and xenimanadin B 
performing comparably to the chlorpyrifos oxon reference. 
Discussion. The findings acknowledge the promise of natural compounds as a foundation for selective 
ōƛƻǇŜǎǘƛŎƛŘŜǎΦ {ŜǾŜǊŀƭ ǇƘȅǘƻŎƘŜƳƛŎŀƭǎΣ ǎǳŎƘ ŀǎ ʲ-caryophyllene and linalool, have previously shown strong AChE 
binding capabilities, contributing to neurotoxic effects in target pests (Kumar et al, 2024). Moreover, numerous 
plants have demonstrated biopesticidal potential, notably Azadirachta indica, whose active compound 
azadirachtin affects over 400 pest species by disrupting feeding, growth, and reproduction (Ünsal, 2019).  
Additionally, marine-derived compounds are gaining attention for their efficacy and low ecological impact. For 
example, calothrixin A, isolated from marine cyanobacteria, has shown strong insect-repellent properties with 
minimal environmental footprint (Abdoul-Latif et al, 2025). These converging lines of evidence support our 
results, emphasizing the value of diethyllachesine and xenimanadin B as promising leads. This study advances 
the rational design of biopesticides that align with international environmental standards while retaining strong 
insecticidal efficacy. 
 
Wang T et al (2025) J Mol Graph Model 140:109111 
Kumar R (2024) Int J Mol Sci 25:12788 
Ünsal S (2019) Turk Tarim Gida Bilim Teknol Derg 7:1415-1423 
Abdoul-Latif F M (2025) Molecules 30: 1621 
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Structure-based design of P2Y12 receptor antagonists from Heterometrus laoticus scorpion dipeptides 
Fadi G Saqallah1. Department of Pharmacy, Faculty of Pharmacy, Al-Zaytoonah University of Jordan1, Amman, 
Jordan. 
  
Introduction. Scorpion venom peptides are a well-known 
source of bioactive compounds with potent pharmacological 
properties, particularly in their ability to modulate ion channels 
and membrane receptors (Tran et al, 2017). One such receptor, 
the P2Y12 receptor, plays a central role in platelet aggregation 
and thrombosis, making it a critical target in the treatment of 
cardiovascular diseases and stroke. Given the need for more 
selective and potent P2Y12 antagonists, naturally derived 
peptide-based compounds offer a promising avenue for 
therapeutic development. 
Aims. This study focuses on investigating the antagonistic 
potential of two dipeptides, LeuTrp and IleTrp, isolated from the venom of Heterometrus laoticus, along with 
209 of their chemical derivatives. The primary objective is to evaluate these compounds for binding affinity and 
selectivity toward the P2Y12 receptor and to identify structural features that enhance their interaction with the 
receptor as effective antithrombotic agents. 
Methods. To assess receptor binding and structure-activity relationships, a combination of computational 
techniques was employed. Molecular docking was used to evaluate binding poses and estimate interaction 
energies with the P2Y12 receptor. Pharmacophore mapping identified key interaction features such as 
hydrophobic regions and hydrogen bond acceptors, while Quantitative Structure-Activity Relationship (QSAR) 
analysis was performed to correlate specific chemical modifications with predicted binding affinities (Al-Najjar 
et al, 2023). Structural alterations investigated included benzylation and halogenation of the indole ring, 
incorporation of D-amino acids, N-methylation of amides, and peptide extension with polar or aromatic residues. 
Results. Docking studies revealed that benzylation of the indole ring significantly enhanced binding affinity, 
ǇǊƛƳŀǊƛƭȅ ǘƘǊƻǳƎƘ ƛƳǇǊƻǾŜŘ ˉ-ˉ ǎǘŀŎƪƛƴƎ ŀƴŘ ƘȅŘǊƻǇƘƻōƛŎ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ǊŜŎŜǇǘƻǊ ǊŜǎƛŘǳŜǎΦ IŀƭƻƎŜƴŀǘƛƻƴ ŀǘ 
position 5 of the indole ring, particularly with fluorine, further increased binding stability, likely due to enhanced 
hydrogen bonding or electronic effects. Modifications such as D-amino acid incorporation and N-methylation of 
secondary amides improved electrostatic interactions, thereby stabilizing the receptor-ligand complex. Peptide 
extension with polar or aromatic groups promoted additional hydrogen bonding and aromatic stacking 
interactions. Pharmacophore mapping identified consistent interaction hotspots, notably involving Tyr105 and 
Lys280, with fit values ranging from 2.399 to 3.604. QSAR analysis showed strong correlations between specific 
structural changes and binding affinity, highlighting the role of structural flexibility and electrostatic 
complementarity. Predicted IC50 values for the most potent compounds ranged from 0.224 to 1.659 nM. 
Discussion. The findings suggest that structural modifications, particularly benzylation and fluorine halogenation 
of the indole ring, as well as the incorporation of D-amino acids, greatly enhance the potency and selectivity of 
P2Y12 receptor antagonists derived from scorpion venom dipeptides. These changes contribute to improved 
receptor-ligand complementarity, resulting in more stable and effective binding. The study provides valuable 
insight into the molecular determinants of receptor engagement and offers a rational framework for the design 
of next-generation antithrombotic agents. Overall, these results support the therapeutic potential of venom-
derived compounds as a foundation for the development of targeted cardiovascular drugs. 
 
Al-Najjar B O et al (2023) RSC Med Chem 14:239-246 
Tran, T V et al (2017) Toxins 9:343 
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University1, Astana, Kazakhstan; Drug Discovery and Development, Center of Life Sciences, National Laboratory 
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Introduction. Endoplasmic reticulum oxidoreductin-мʰ ό9whмʰύ  ƛǎ 
an oxidase involved in protein folding and Reactive Oxygen Species 
(ROS) generation (Shergalis et al, 2020). It promotes epithelial-
mesenchymal transition (EMT) (Chen et al, 2024) and links ER redox 
regulation to mitochondrial function and cancer progression (Bassot 
et al, 2023). 
Aims. ¢ƻ ŜǾŀƭǳŀǘŜ 9whмʰ ŜȄǇǊŜǎǎƛƻƴ ƛƴ ōǊŜŀǎǘ ŎŀƴŎŜǊ ŎŜƭƭ ƭƛƴŜǎ ŀƴŘ 
assess the effect of the inhibitor EN460. 
Methods. ²ŜǎǘŜǊƴ ōƭƻǘǘƛƴƎ ǿŀǎ ǳǎŜŘ ǘƻ ŀƴŀƭȅȊŜ 9whмʰ ŜȄǇǊŜǎǎƛƻƴ 
in MCF-7, T47D, MDA-MB-231, and MDA-MB-468 cells. Treatment 
with 40 µmol/L of EN460 was tested in normal and mitochondria-
depleted MDA-MB-231 cells. 
Results. 9whмʰ ŜȄǇǊŜǎǎƛƻƴ ǿŀǎ ƘƛƎƘŜǎǘ ƛƴ a5!-MB-231 cells, 
showing a ~1.5-fold increase over MCF-7 and T47D, and ~14-fold 
higher than MDA-MB-468 (ANOVA, P < 0.01). EN460 treatment 
ǊŜŘǳŎŜŘ 9whмʰ ƛƴ ƴƻǊƳŀƭ a5!-MB-231 cells to 0.25 ± 0.06 (31% of control, P < 0.01), but had no effect in 
mitochondria-depleted cells. 
Discussion. ¢ƘŜǎŜ ŦƛƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ 9whмʰ ƻǾŜǊŜȄǇǊŜǎǎƛƻƴ ŘǊƛǾŜǎ ǘƘŜ ŀƎƎǊŜǎǎƛǾŜ ǇƘŜƴƻǘȅǇŜ ƻŦ a5!-MB-231 
ŎŜƭƭǎΣ ŀƴŘ ǘƘŀǘ 9bпсл ƛƴƘƛōƛǘǎ 9whмʰ Ǿƛŀ ŀ ƳƛǘƻŎƘƻƴŘǊƛŀ-dependent mechanism. Targeting this pathway may 
offer a strategy to suppress EMT and invasiveness in breast cancer. 
 
Bassot A et al (2023) Cell Rep. 42:111899. 
Chen P et al (2024) J Exp Clin Cancer Res. 43:71. 
Shergalis AG et al (2020) Pharmacol Ther. 210:107525. 
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PDD00017273 effectively inhibits osteoclast differentiation. 
Yuka Sasaki1,2, Ryusuke Nakatsuka1, Ryoji Taniguchi1, Amane Inoue1, Mitsuko Masutani2, Tadashige Nozaki1. 
1Department of Pharmacology, School of Dentistry, Osaka Dental University, Hirakata, Japan; 2 Department of 
Molecular and Genomic Biomedicine, Center for Bioinformatics and Molecular Medicine, Nagasaki University 
Graduate School of Biomedical Sciences, Nagasaki, Japan  
  
Introduction. Poly (ADP-ribose) glycohydrolase (PARG) is the main enzyme that 
degrades poly (ADP-ribose) (PAR) synthesized by poly (ADP-ribose) polymerase (PARP) 
family proteins. The synthesis and degradation cycle of PAR regulates various biological 
phenomena such as DNA repair, cell death, and cell differentiation. However, the 
relationship between osteoclast differentiation and poly ADP ribosylation, especially 
role of PARG, remains unclear.  
Aims. The aim of our study is to clarify the role of PARG in osteoclast differentiation. 
Methods. The murine macrophage cell line RAW264 was treated with the PARG inhibitor 
PDD00017273 in the presence of RANKL, and osteoclast differentiation was assessed by 
TRAP staining, qRT-PCR and western blotting. A comprehensive analysis of microRNA 
was performed using small RNA-seq. 
Results. PDD00017273 significantly reduced the number of TRAP-positive multinucleated cells. The mRNA 
expression levels of osteoclast differentiation marker genes such as Trap, Ctsk and Dcstamp were 
downregulated, and accumulation of intracellular PAR was observed in PDD00017273-treated cells. The protein 
expression of NFATc1 was slightly decreased in these cells. Additionally, small RNA-seq analysis revealed that 
133 genes were upregulated and 81 genes were downregulated by more than twofold in PDD00017273-treated 
cells compared to untreated cells.  
Discussion. Our findings suggest that dysfunction of PARG by PDD00017273 suppressed osteoclast 
differentiation in RANKL-stimulated RAW264 cells through intracellular PAR accumulation and partial 
downregulation of NFATc1 expression. In addition, small RNA-seq analysis revealed altered microRNA 
expression profiles, which may also contribute to the suppression of osteoclast differentiation. Taken together, 
these results suggest that PARG plays a critical role in promoting osteoclast differentiation and may be a 
potential therapeutic target for metabolic bone diseases associated with excessive osteoclast activity. 
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DIF-1 as a novel pharmacological strategy for skin fibrosis treatment 
Masaki Arioka1, Kazuma Ito1, Kohei Hashimoto1, Yi Wang1, Shin Ishikane1, Fumi Takahashi-Yanaga1. Department 
of Pharmacology, School of Medicine, University of Occupational and Environmental Health, Japan, Fukuoka, 
Japan.  
  
Introduction. Hypertrophic scars and keloids, 
characterized by excessive deposition of extracellular 
matrix (ECM), pose significant clinical challenges. Current 
treatments often have high recurrence rates, and 
effective pharmacological prevention is lacking. 
Differentiation-inducing factor-1 (DIF-1) is known to 
inhibit cancer cell proliferation, but its effects on skin 
fibrosis have not been explored. 
Aims. This study aimed to investigate the anti-fibrotic effects of DIF-1 on skin fibrosis and to elucidate the 
underlying mechanisms. 
Methods. We used a bleomycin-induced systemic sclerosis (BIS) mouse model, topically applying a DIF-1 solution 
to the skin. Skin sections were analysed for their thickness and adipose tissue content. We also conducted in 
vitro experiments using human skin fibroblasts to evaluate the effects of DIF-1 on their proliferation, contraction, 
and transdifferentiation into myofibroblasts. Adipocyte differentiation was also examined. 
Results. Topical administration of DIF-1 significantly suppressed skin thickening and maintained healthy adipose 
tissue in the BIS mouse model. In vitro, DIF-1 inhibited fibroblast proliferation and contraction. It also suppressed 
the differentiation of fibroblasts into myofibroblasts, which are crucial for scar formation, leading to a decrease 
in ECM production. Additionally, DIF-1 promoted adipocyte differentiation, which is essential for maintaining a 
healthy skin structure. 
Discussion. Our findings demonstrate that topically administered DIF-1 effectively inhibits and potentially 
prevents skin fibrosis by suppressing fibroblast proliferation and myofibroblast differentiation. The promotion 
of adipocyte differentiation further supports the potential of DIF-1 to restore a healthy skin environment. Given 
these promising results, DIF-1 could be a valuable therapeutic agent for the treatment or prevention of skin 
fibrosis. 
 

  



P113 

Herbomineral treatment in hepatic encephalopathy in alcohol 
induced cirrhosis: A case report 

Prof Urmila Aswar 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 
 
Herbomineral treatment protocol in hepatic encephalopathy in alcohol induced cirrhosis of liver: A case report 
Chinmay Phondekar1*,  Urmila Aswar 2 .  
1.Consultant Ayurvedic Physician, Bhargava Ayurved Chikitsalaya , Dombivali, MH, India 
2. Department of Pharmacology, Poona College of Pharmacy, Bharati Vidyapeeth Deemed to be University, 
Pune, MH, India. *Presenting author- chinmayphondekar@gmail.com 
 
Introduction: Hepatic encephalopathy is a wide spectrum of neuro-psychiatric abnormalities in patients with 
chronic liver disease, is caused due to liver insufficiency or porto-systemic blood shunting. Severity ranges from 
subtle cognitive responses, intellectual deterioration, extrapyramidal dysfunction, disorientation and coma. 
These symptoms can be alleviated by using appropriate herbomineral formulation according to Indian System 
of Medicine, Ayurveda.  
Aim: To evaluate the efficacy of a herbomineral treatment protocol in reversing hepatic encephalopathy (HE) 
symptoms and improving biochemical parameters in a patient with alcohol-induced liver cirrhosis. 
Methods: A 55-year-old male with a 30-year history of heavy alcohol drinking was admitted in IPD for ascites, 
jaundice, constipation and bilateral pedal edema. He had reported sudden decreased urine output and per rectal 
bleeding. He exhibited a disoriented, aggressive behaviour, flapping tremors and slurred speech, delayed 
cognitive responses, deranged LFT including total bilirubin, AST, ALP, GGT and albumin, increased PT/INR, 
creatinine and plasma ammonia and thrombocytopenia. Abdominal computed tomography (CT) revealed mild 
to moderate ascites specifically omental and mesenteric congestion, extensive patchy fatty infiltration 
predominantly caudate lobe and adjacent right lobe of liver, mildly dilated portal vein. The Patient was treated 
for 15 days with herbomineral, hepatoprotective drugs, Tapyadi Loha (TL), Raupya Bhasma (Calx of Silver) and 
decoction of Cassia Fistula.  
Results: Following treatment Ayurvedic formulation, the patient exhibited complete resolution of clinical 
symptoms, including ascites, jaundice, constipation, bilateral pedal edema, oliguria, rectal bleeding, 
disorientation, aggressive behavior, flapping tremors, slurred speech, and delayed cognitive responses. The Liver 
function tests (total bilirubin, AST, ALP, GGT, albumin), PT/INR, serum creatinine, plasma ammonia levels, and 
platelet count returned to reference ranges. Abdominal CT follow-up confirmed reduction in ascites, 
omental/mesenteric congestion, and portal vein dilation, with persistent but stable fatty infiltration. 
Discussion: Hepatic Encephalopathy with mild to moderate grade can be reversed using Ayurveda. Also, 
administration of this regimen since initial stage of diagnosis can prevent consequences of cirrhosis of liver. 
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Pharmacological Evaluation of Myrtenol Against Metabolic Dysfunction Associated Steatotic Liver Disease 
(MASLD)  
Pervej A Barbhuiya1,2, Suman K Samanta3, Manash P Pathak1,2. Faculty of Pharmaceutical Science, Assam down 
town University1, Guwahati, Assam, India; Centre for Research on Ethnomedicine, Assam down town University2, 
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Introduction. Lack of FDA approved drug for MASLD has led to vigorous 
research for the development of lead compound to tackle the epidemic 
of MASLD. Myrtenol is a bicyclic alcohol monoterpene, whose source 

Zanthoxylum oxyphyllum is used traditionally to treat hepatic diseases. 
Aims. The aim of this study is to scientifically investigate the potency of 
myrtenol against MASLD. 
Methods. In this study, we have subjected myrtenol to various in-silico 
studies, anti-oxidant, anti-inflammatory (COX-II), cytotoxicity studies, 
lipid accumulation studies, and in-vivo studies. 
Results. Myrtenol has shown potent in-vitro anti-oxidant and COX-II inhibition activity with IC50 for COX-II 
ƛƴƘƛōƛǘƛƻƴ ǿŀǎ нΦнфу ҕ лΦмл ˃ƭκƳƭΦ Lƴ ¢ǊȅǇƘŀƴ ōƭǳŜ ŀǎǎŀȅ ƛƴ IŜǇDн ŎŜƭƭǎ ƳȅǊǘŜƴƻƭ ǎƘƻǿŜŘ ŀƴ L/5O value of 229 ± 
мл ˃aΦ Lƴ IŜǇDн ŎŜƭƭǎΣ ƳȅǊǘŜƴƻƭ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǊŜŘǳŎŜŘ ƭƛǇƛŘ ŀŎŎǳƳǳƭŀǘƛƻƴ ǿƘƛƭŜ ŀƭǎƻ ŀƳŜƭƛƻǊŀǘƛƴƎ ǘƘŜ ŎȅǘƻƪƛƴŜ 
levels. Docking studies of Myrtenol against different MASLD associated proteins (TIMP1, suPAR, FOXO3) have 
shown higher binding affinity. In-vivo studies like body weight, biochemical parameters, histopathology, ELISA 
and western blotting revealed that myrtenol (50 mg/kg body weight) was able to ameliorate MASLD. 
Discussion. Myrtenol demonstrated significant antioxidant, anti-inflammatory, and hepatoprotective effects 
through both in-vitro and in-vivo studies, highlighting its capacity to reduce lipid accumulation and modulate 
cytokine levels in MASLD. These findings indicate that myrtenol holds strong therapeutic potential as a natural 
lead compound for the management of MASLD by altering the inflammatory and de novo lipogenesis pathways. 
 
Li Y et al. (2019) EMIDDT 19:632ς642. https://doi.org/10.2174/1871530319666190207163325 
Lu Z et al. (2023) Sci Rep 13:7996. https://doi.org/10.1038/s41598-023-34654-2 

  

https://doi.org/10.2174/1871530319666190207163325
https://doi.org/10.1038/s41598-023-34654-2


P115 

Vitamin D inhibits SARS-CoV-2 Nsp15: in silico docking and dynamics 
evaluation 

A/Prof Elora Sharmin 
 
Tuesday poster presentations 3, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 
 
Vitamin D inhibits SARS-CoV-2 Nsp15: in silico docking and dynamics evaluation  
Elora Sharmin1, Sheikh Foyez Ahmed2, Department of Pharmacology, Bangladesh Medical University, Dhaka, 
Bangladesh. Department of Cardiology, Bangladesh Medical University, Dhaka, Bangladesh 
 
Introduction. COVID-19, caused by SARS-CoV-2, remains a global health threat with limited targeted therapies. 
Non-structural protein 15 (Nsp15), an endoribonuclease essential for viral replication and immune evasion, 
represents a promising drug target. Vitamin D, a secosteroid with immunomodulatory roles, has been 
hypothesized to interfere with viral proteins. Integrating molecular docking with molecular dynamics (MD) 
provides robust insights into ligandςprotein stability. 
Aims. To evaluate the inhibitory potential of Vitamin D against SARS-CoV-2 Nsp15 through molecular docking 
and MD simulations, supported by MMGBSA free energy, RMSD, RMSF, radius of gyration (Rg), and solvent-
accessible surface area (SASA) analyses. 
Methods. The crystal structure of SARS-CoV-2 Nsp15 (PDB ID: 6VWW) was prepared and minimized in Discovery 
Studio. Docking was performed using AutoDock 4.2.6 with Vitamin D, Remdesivir, Chloroquine, and 
Hydroxychloroquine. Predicted binding sites were identified via PrankWeb and DeepSite. Top complexes were 
subjected to 100 ns MD simulations. Binding free energies were computed using Prime-MMGBSA. Structural 
stability was assessed through RMSD, flexibility via RMSF, compactness via Rg, and hydration changes via SASA. 
Results. Docking revealed that Vitamin D exhibited the strongest affinity to Nsp15, particularly at pocket 2 (LBE 
= -10.26 kcal/mol, Ki = 0.03 µM), outperforming Chloroquine and Hydroxychloroquine, and comparable to 
Remdesivir. MD trajectories confirmed stable binding of Vitamin DςNsp15 complexes, with low RMSD 
fluctuations and favorable Rg values, indicating structural compactness. RMSF analysis demonstrated reduced 
flexibility at active-site residues upon Vitamin D binding. SASA values showed stable solvation, supporting 
ōƛƴŘƛƴƎ ǇŜǊǎƛǎǘŜƴŎŜΦ aaD.{! ǊŜǎǳƭǘǎ ŎƻƴŦƛǊƳŜŘ ±ƛǘŀƳƛƴ 5Ωǎ ǎǘǊƻƴƎŜǊ ōƛƴŘƛƴƎ ŦǊŜŜ ŜƴŜǊƎȅ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ 
control drugs. 
Discussion. Docking combined with MD analysis highlights Vitamin D as a promising inhibitor of Nsp15, with 
stable binding, low-energy conformations, and consistent dynamic behavior. These findings provide molecular-
ƭŜǾŜƭ ŜǾƛŘŜƴŎŜ ǎǳǇǇƻǊǘƛƴƎ ±ƛǘŀƳƛƴ 5Ωǎ ǇƻǘŜƴǘƛŀƭ ŀǎ ŀƴ adjuvant or repurposed therapeutic for COVID-19. Further 
in vitro and in vivo studies are warranted to validate these computational insights. 
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Decoding biased signalling and inhibition at CXCR3 isoforms 
Ania Beyger1, Natalie Diepenhorst1, Rocio de la Fuente Gonzalez1, Gregory Stewart, Christopher Langmead1 

1 Monash University of Pharmaceutical Science (MIPS), Monash University, Parkville, VIC 3052, Australia  
 
Introduction. CXCR3 is a chemokine G protein-coupled receptor (GPCR) with critical roles in cancer, 
autoimmunity, and transplant rejection. By directing T-cell recruitment to sites of inflammation, CXCR3 serves 
as both a driver of protective immune responses and a promoter of pathological processes, including tumour 
growth and metastasis. CXCR3 is activated by four endogenous chemokines (CXCL4, CXCL9, CXCL10, CXCL11), 
which differentially engage G protein-dependent and -independent pathways, giving rise to biased signalling. 
Two splicing variants, CXCR3A and CXCR3B, further diversify receptor function, displaying opposing effects on 
cell proliferation and disease progression. Despite growing interest in CXCR3 as a therapeutic target, major gaps 
remain: the signalling capacity of CXCR3B is poorly defined, and the mechanisms by which antagonists modulate 
biased signalling remain largely unexplored. Addressing these gaps is essential for advancing precision 
pharmacology, enabling the rational design of therapeutics that selectively target pathogenic signalling while 
preserving protective functions of CXCR3.                                         
Aims. To systematically characterise the signalling profiles that attribute to diverse physiological responses of 
the two CXCR3 isoforms and assess their inhibition by monoclonal antibody (mAb) and small-molecule 
antagonists; highlighting differences in allosteric and orthosteric antagonism.             
Methods. I9Yнфо¢ ŎŜƭƭǎ ǿŜǊŜ ǘǊŀƴǎŦŜŎǘŜŘ ǿƛǘƘ .w9¢ ōƛƻǎŜƴǎƻǊǎ ǘƻ ǉǳŀƴǘƛŦȅ ʲ-arrestin1/2 recruitment and G 
ǇǊƻǘŜƛƴ ŀŎǘƛǾŀǘƛƻƴ όDʰƛлκŀΣ DʰƛмΣ DʰƛнΣ DʰƛоΣ Dʰǉύ ōȅ /·/wо! ŀƴŘ /·/wо. ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ /·/[пΣ /·/[фΣ /·/[мл 
and CXCL11. Antagonism was assessed using patented mAbs (MAB160, Hu37) and the small molecule AMG487.  
Results and Discussion. CXCR3 isoforms display ligand- and pathway-specific signalling bias. Both CXCR3A and 
/·/wо. ŀǊŜ ŎƻƳǇŜǘŜƴǘ ŦƻǊ D ǇǊƻǘŜƛƴ ŎƻǳǇƭƛƴƎΣ ǿƛǘƘ ǎǘǊƻƴƎŜǎǘ ǊŜŎǊǳƛǘƳŜƴǘ ƻŦ Dʰƛо ŀƴŘ ǿŜŀƪŜǊ ŜƴƎŀƎŜƳŜƴǘ ƻŦ 
DʰƛмΣ Dʰƛн ŀƴŘ DʰƻΣ ŎƻƴǘǊŀŘƛŎǘƛƴƎ ŜŀǊƭƛŜǊ ŀǎǎǳƳǇǘƛƻƴǎ ǘƘŀǘ /·/wо. lacks G protein activity. CXCL11 acted as a 
full agonist at both isoforms, whereas CXCL9 and CXCL10 showed weaker, selective responses; CXCL9 in 
ǇŀǊǘƛŎǳƭŀǊ ŦŀƛƭŜŘ ǘƻ ǊŜŎǊǳƛǘ ʲ-arrestins at CXCR3B. These findings demonstrate that endogenous ligands are not 
redundant but instead drive distinct signalling outcomes, consistent with their differential disease associations. 
!ƴǘŀƎƻƴƛǎǘ ǇǊƻŦƛƭƛƴƎ ǊŜǾŜŀƭŜŘ ƳŜŎƘŀƴƛǎǘƛŎ ŘƛŦŦŜǊŜƴŎŜǎΥ ǘƘŜ ǎƳŀƭƭ ƳƻƭŜŎǳƭŜ !aDпут ōǊƻŀŘƭȅ ƛƴƘƛōƛǘŜŘ ōƻǘƘ ʲ-
arrestin and G protein pathways with highest potency, reflecting its orthosteric-like binding within the conserved 
transmembrane pocket. In contrast, monoclonal antibodies (Hu37, MAB160) showed weaker, more selective 
inhibition, sparing CXCL9 responses and displaying reduced potency at CXCR3B, likely due to its extended N-
terminus. Together, these results refine the pharmacological landscape of CXCR3. They show that biased 
agonism, isoform-specific signalling, and antagonist mechanism collectively shape receptor activity, with broad 
inhibitors like AMG487 offering complete pathway suppression, while antibodies may enable more selective 
therapeutic modulation. 
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African foods as medicines: targeting prevention rather than cure with Adansonia digitata 
Shehu A1,2, Mohammed G Magaji1, Musa I Abdullahi2. Dept of Pharmacol, ABU1, Zaria, Kad, Nig; Centre for Nutr, 
KASU2, Kaduna North, Kad, Nig.  
  
Introduction. Health promotion (HP) and disease 
prevention (DP) are very important concepts in 
keeping people healthy.  A number of medicinal plants 
commonly used in Africa as foods have been found to 
be effective in the prevention of many diseases and 
promotion of general wellbeing. Baobab (Adansonia 
digitata) is a popular plant commonly used as food and 
medicine. It has been reported to improve learning, 
memory and general mental health.    
Aim. The aim of this study was to formulate and 
determine the pharmaceutical parameters of Baobab leaves in order to promote its usage as medicine in the 
enhancement of memory and delay cognitive disorders progression.  
Methods. Fresh leaves of Baobab were collected, identified and extracted using infusion, subsequently freeze-
dried and flakes tabletted using wet granulation method. The tablets were tested for friability, dissolution and 
absorption.  
Results. Greenish tablets were produced with friability of 0.5%, dissolution rate 20 mins and absorption 220 nm. 
Discussion. The tablets of Adansonia digitata were found to be of suitable pharmaceutical characteristics, 
suggesting its potential benefit as medicine in the health promotion of learning and memory. The plant is used 
as source of foods, drinks and clothing in Africa, and medicinally as immuno-stimulant, anti-inflammatory, 
ŀƴŀƭƎŜǎƛŎ ŀƴŘ ǿƻǊƳǎΩ ŜȄǇŜƭƭŜǊΦ Lǘ Ƙŀǎ ōŜŜƴ ǎŎƛŜƴǘƛŦƛŎŀƭƭȅ ǇǊƻǾŜƴ ǘƻ ōŜ ƘƛƎƘƭȅ ƴǳǘǊƛǘƛƻǳǎ ŀƴŘ ƛƳǇǊƻǾŜǎ ƳŜƴǘŀƭ 
health. 
 
5ŜΩ/ŀƭǳǿŜ 9 Ŝǘ ŀƭ όнлмлύΦ !ŦǊ CƻŎǳǎΣ ноόмύΥ мм-51. 
Shehu A et al (2019). Trop J Nat Prod Res, 3(2): 54-57.  
Shehu A et al (2019). J Basic and Clin Physiol Pharmacol, 30(2): 91-96.  
Shehu et al (2021). J Herbmed Pharmacol, 10(1): 84-92.  
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The protective effect of Dendrobium prevents H2O2-induced cellular aging in human keratinocytes 
Narumol Bhummaphan1, Boonchoo Sritularak2. 1College of Public Health Sciences, 
Chulalongkorn University, Bangkok, Thailand; 2Department of Pharmacognosy and Pharmaceutical Botany, 
Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok, Thailand 
  
Introduction. Skin aging is a natural process that weakens 
the skin's barrier, leading to dryness and inflammation. The 
accumulation of inflammatory cytokines stimulates reactive 
oxygen species (ROS) that damage skin tissues and cells and 
increase the expression of senescent cells.  
Aims. This study aims to evaluate the effects of Dendrobium 
species on H2O2-induced cellular aging and skin damage in 
human keratinocyte cells and to explore its underlying 
mechanisms. 
Methods. The cytotoxicity of Dendrobium species was 
examined in human keratinocytes (HaCaT) cells using the 
MTT assay. Then, cells were used to evaluate antioxidant 
properties in the proliferation and wound healing assay. 
Finally, anti-aging and related mechanism pathways were evaluated by Western blot assay. 
Results. Dendrocrumenol showed antioxidant and antiaging potential and prevented skin aging and damage in 
human keratinocytes. Dendrocrumenol enhances the proliferation and migration of H2O2-induced HaCaT cells 
and reduces oxidative stress. In addition, Dendrocrumenol reduced gene expression of aging markers p21, p53, 
and senescence-associated secretory phenotype (SASP) and modulated gene expression of differentiation 
markers.  
Discussion. This study demonstrates that Dendrocrumenol alleviates oxidative stress-induced aging and repairs 
H2O2-induced DNA damage in HaCaT cells, potentially through reducing senescent and DNA damage 
mechanisms. These findings facilitate the further investigation and development of the orchid flower 
Dendrobium species, which is proposed as a specialty ingredient for cosmetics in the future. 
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Romosozoumab ameliorates sclerostin-suppressed myogenic differentiation in C2C12 cells 
Sai-Wang Seto1 and Chun-Ka Kwok2 School of Biomedical Sciences, University of Western Australia, WA, 
Australia1; Department of Food Science and Nutrition, Hong Kong Polytechnic University, Kowloon, Hong Kong 
SAR, China2.  
  
Introduction. Chronic inflammation is a contributing factor to skeletal 
muscle atrophy. Macrophages have been shown to be one of key immune 
cells that drive muscle wasting by releasing various factors that degrade 
muscle. We recently demonstrated that macrophages are novel sources 
of sclerostin (SOST) during inflammation (Kwok et al, 2025). Given recent 
study highlighted the role of SOST in muscle atrophy (Zhou et al, 2025), 
we hypothesize that romosozumab (Romo) could ameliorates myogenic 
differentiation impaired by SOST.  
Aims. This study aims to investigate whether Romo, a humanized SOST 
monoclonal antibody, can ameliorate SOST-suppressed myogenic differentiation. 
Methods. C2C12 cells were pretreated with Romo (20 µg/mL) for 30 minutes prior to coincubation with mouse 
recombinant SOST (300 ng/mL) in differentiation medium (DM) for 5 days. On day 5, cells were subjected to 
subsequent analysis, including morphological assessment of myotubes and immunofluorescence staining (IF). 
Results. Our results showed that rSOST (300 ng/mL) inhibited myogenic differentiation of C2C12 as evidenced 
by significantly inhibited myotube formation and reduced myotube number (p < 0.001, n = 3), whereas Romo 
(20 µg/mL) restored myotube formation and myotube number to the levels comparable to control group (p < 
0.001, n = 3). Similarly, IF results demonstrated that Romo (20 µg/mL) improved myogenesis as evidenced by 
upregulated MyoD expression and improved myotube morphology (MHC). Romo alone and IgG control did not 
affect myogenesis when compared to control. 
Discussion. Our results demonstrated that Romo may be effective in ameliorating muscle atrophy by targeting 
SOST which warrants future study investigating its efficacy in animal models of muscle atrophy. 
 
Kwok CT et al (2025) Inflamm Res 74(1): 27 
Zhou B et al (2025) J Cachexia Sarcopenia Muscle 16(3), e13831 
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Integrated Network and Structural Biology: Identify Alternative Therapeutics for Non-melanoma Skin Cancer 
S Chakraborty1,2, G Sharma1, S Karmakar1, S Banerjee1,*. 1Department of Biotechnology, School of BioSciences 
and Technology, Vellore Institute of Technology, Vellore-632014, Tamil Nadu, India. 2Department of 
Biotechnology, School of Applied Science, Reva University, Bengaluru-560064, Karnataka, India 
  
Introduction. Non-melanoma skin cancer (NMSC), which includes basal cell carcinoma (BCC) and squamous cell 
carcinoma (SCC), is very common in the world. Its complex molecular pathogenesis requires a deep 
understanding of RNA regulation and tumour microenvironment interaction. Our research will seek to find 
potential biomarkers and screen for natural 
compounds as target therapy in NMSC 
through an integrated in-silico approach. 
Methods. A network pharmacology strategy 
was used to screen for important RNAs, 
miRNAs, lncRNAs, and small molecules of 
NMSC. Outstanding biomolecules were ranked 
based on interaction networks and 
comprehensive literature reviews. Structural 
biology techniques, ranging from two-step 
molecular docking to molecular dynamics 
(MD) simulations, were utilised to assess the 
predicted protein-ligand binding efficiency 
and stability. Expression patterns, mutational profiles, and glycosylation features of the selected RNAs were 
further explored. Functional annotation and pathway enrichment analyses were also conducted to clarify the 
associated biological processes. 
Results. The research identified key regulatory elements, which were mRNAs (RGS5, DDX3X, BBX, LAMC1, 
TOMM20, RERE), miRNAs (miR-92a-3p, miR-142-3p), lncRNAs (NEAT1, MALAT1), and small molecules 
(quercetin, methotrexate, ivermectin). Molecular docking analysis revealed that binding affinity of DDX3X-
daidzein (-8.7 kcal/mol) was higher than that of the control drug DDX3X-5-fluorouracil (-4.6 kcal/mol). Molecular 
dynamics simulation validated the structural stability of the DDX3X-daidzein complex. Expression profiling and 
mutagenesis, and glycosylation studies highlighted the clinical relevance of the identified RNAs. Enrichment 
analysis associated these genes with cancer-related key pathways and biological processes. 
Conclusion. This in-silico integrated study reveals new RNA-based biomarkers and natural compounds with 
therapeutic value in NMSC. The study discovers DDX3X-daidzein as a potential drug-target interaction and offers 
a preliminary framework for subsequent experimental validations and drug design for targeted NMSC therapy. 
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Targeting NOX2 with NMOD1 in AC3RL-Induced Platelet Activation 
Chieh-Wen Cheng1, Ping-Hsuan Tsai2, Meng-Chi Lin2,3, Yu-Hsien Chang1, Chun-Ho Yam1, Fang-Yu Chen2, Ming-Yi 
Shen2,4,*. School of Medicine1; Graduate Institute of Biomedical Sciences2, China Medical University, Taichung, 
Taiwan; Division of Cardiovascular Medicine, Yumin Medical Corporation Yumin Hospital3, Nantou, Taiwan; 
Department of Medical Research, China Medical University Hospital4, Taichung, Taiwan 
 
Introduction. Platelet hyperactivation is a key driver of thrombotic risk in cardiovascular disease, and 
apolipoprotein C3ςrich LDL (AC3RL) has emerged as a potent pro-thrombotic factor. AC3RL promotes excessive 
platelet activation and thrombosis, contributing to residual cardiovascular risk even in patients receiving LDL-Cς
lowering therapy. This effect is mediated by NOX2-driven oxidative stress, and NMOD1, a natural Euphorbia 
terpenoid with antioxidant and anti-inflammatory properties, may inhibit NOX2 signaling to provide 
antithrombotic protection. 
Aims. To examine how AC3RL promotes platelet activation via NOX2-driven oxidative stress and to evaluate 
whether NMOD1 can suppress this pathway and reduce AC3RL-induced thrombosis. 
Methods. AC3RL was isolated from patient plasma by ultracentrifugation and ApoC3 affinity chromatography, 
platelet aggregation and signaling were assessed with ADP-induced aggregation and Western blot assays with 
or without inhibitors, NMOD1 effects and cytotoxicity were evaluated in vitro, in vivo thrombosis was examined 
in ApoE-/- mice, and plasma from ACS patients and controls was analyzed for AC3RL content and platelet activity. 
Results. AC3RL markedly enhanced ADP-induced platelet aggregation through activation of the LOX-
1/NOX2/p38 MAPK/IKK signaling pathway, as evidenced by increased phosphorylation of p38 MAPK and IKK and 
elevated NOX2 activity. Inhibition of LOX-1, NOX2, or downstream signaling substantially attenuated this effect, 
ŎƻƴŦƛǊƳƛƴƎ ǘƘŜ ǇŀǘƘǿŀȅΩǎ ŎŜƴǘǊŀƭ ǊƻƭŜΦ ¢ǊŜŀǘƳŜƴǘ ǿƛǘƘ bah5м ŜŦŦŜŎǘƛǾŜƭȅ ǎǳǇǇǊŜǎǎŜŘ !/оw[-induced platelet 
hyperactivation in vitro without cytotoxicity and, in vivo, delayed thrombus formation and prolonged bleeding 
time, demonstrating its anti-thrombotic potential. These results collectively indicate that AC3RL drives platelet 
hyperactivation via the LOX-1/NOX2/p38 MAPK/IKK axis and that NMOD1 can counteract this pro-thrombotic 
signaling, highlighting a potential therapeutic strategy. 
Discussion. AC3RL promotes platelet hyperactivation via NOX2, and NMOD1 mitigates this effect, highlighting a 
potential therapeutic strategy to reduce thrombotic risk in cardiovascular disease. 
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Targeting Cathepsin S reduces oral cancer metastasis via upregulation of LAMP1 N-glycosylation  
Yung-Chieh Chang1, 2, Kwang-Yu Chang2, and Jang-Yang Chang1*. TMU Research Center of Cancer Translational 
Medicine, Taipei Medical University1, Taipei, Taiwan; National Institute of Cancer Research, National Health 
Research Institutes2, Tainan, Taiwan. 

 
Introduction. Cathepsin S (CTSS) is a lysosomal cysteine protease uniquely active at neutral pH, allowing it to 
regulate diverse cellular processes. CTSS is overexpressed in tumor tissue and correlates with cancer 
progression, metastasis, angiogenesis, and immune regulation, making it a potential therapeutic target for 
cancer treatment. We developed a specific CTSS activity inhibitor, RJW-58, which suppresses tumor metastasis 
in head and neck cancer (HNC) and triple-negative breast cancer. However, the molecular mechanisms 
underlying CTSS-driven metastasis remain unclear. 
Aims. We aim to explore the tumor microenvironment modulation effect of CTSS in HNC. 
Methods. HNC patient samples and publicly available RNA-seq datasets were analyzed to assess the association 
between CTSS expression and metastasis. Transwell migration and invasion assays were performed to determine 
the role of CTSS in HNC cell metastasis. Additional cell-based experiments were conducted to investigate the 
molecular mechanisms of CTSS-driven metastasis in HNC cell lines. 
Results. Higher CTSS protein expression was observed in our in-house HNC patient samples. Elevated CTSS mRNA 
levels were confirmed in public HNC RNA-seq datasets, particularly in metastatic cases. Functional assays 
demonstrated that CTSS promoted migration and invasion of HNC cells, which were suppressed by CTSS siRNA 
or RJW-58, indicating its role in tumor metastasis. Mechanistically, the lysotracker staining and Western blot 
analyses revealed that CTSS enhanced lysosome formation by upregulating LAMP1 N-glycosylation. 
Furthermore, we identified that CTSS promoted STIM1ςhw!Lм ƛƴǘŜǊŀŎǘƛƻƴΣ ƭŜŀŘƛƴƎ ǘƻ ŜƭŜǾŀǘŜŘ ŎȅǘƻǎƻƭƛŎ /ŀчя ŀƴŘ 
subsequent upregulation of LAMP1 N-glycosylation. 
Conclusion and Discussion. Our findings indicate that CTSS promotes HNC metastasis by enhancing lysosome 
formation through upregulation of LAMP1 N-glycosylation. These findings highlight CTSS as a critical regulator 
of the tumor microenvironment and a promising therapeutic target to reduce HNC metastatic progression. 
(This work was supported by grants from the National Science and Technology Council, Taiwan (NSTC 114-
2314-B-038-166) and The Higher Education Sprout Project by the Ministry of Education, Taipei, Taiwan).  
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Carnosic Acid shields Bone: Mitigating Dexamethasone-Induced Oxidative Stress and Mineralization Loss 
Antra Chaudhary1, Anuja Krishnan2, Rajkumar Tulsawani3, Divya Vohora1 
1Neurobehavioral Pharmacology Lab, First Floor, Food Technology building, Jamia Hamdard, Hamdard Nagar, 
New Delhi, Delhi, 110062 
2Department of Molecular Medicine, Jamia Hamdard University, Hamdard Nagar, New Delhi, Delhi, 110062 
3Defense Institute of Physiology & Allied Science, DRDO, Lucknow Road, Timarpur, New Delhi, Delhi, 110054 
 
Introduction: Glucocorticoid-induced osteoporosis is a significant clinical concern, affecting a notable 
percentage of patients undergoing long-term glucocorticoid therapy and contributing to substantial healthcare 
costs annually. Connexin 43 (Cx43), the predominant gap junction protein in bone tissue, plays a pivotal role in 
regulating the viability, differentiation and mechanotransduction of osteogenic cells. Pharmacological 
modulation of Cx43 has been shown to restore gap junction intercellular communication, promote osteogenic 
lineage commitment and suppress apoptosis in osteoblasts and osteocytes. Dexamethasone, a well-known 
inducer of osteoporosis, downregulates Cx43 in human osteoblast MC3T3-E3 cells. Carnosic acid (CA), a bioactive 
diterpene from Rosmarinus officinalis, exhibits potent antioxidant and anti-inflammatory properties and has 
been reported to inhibit osteoclastogenesis in mouse ST2 cells via suppression of RANKL expression.   
Aims: To assess the effect of Carnosic acid on Dexamethasone-induced alterations in Cx43, calcium deposition 
and oxidative stress in mouse osteoclast and human osteoblast cells.  
Methods: RANKL-induced RAW 264.7 and SaOS-2 cells were treated with dexamethasone (50µM). The effects 
of carnosic acid on dexamethasone-induced alterations were assessed using Ethidium bromide and Evans blue 
hemichannel assays in both cell lines. Oxidative stress parameters, including malondialdehyde, reduced 
glutathione, reactive oxygen species and nitric oxide, were also quantified in both cell lines. Furthermore, alizarin 
red staining was performed to evaluate mineralization in SaOS-2 cells. 
Results: The results demonstrated that dexamethasone elevated oxidative stress and decreased mineralization. 
CA restored malondialdehyde and nitrite concentrations to baseline levels and enhanced glutathione activity, 
reflecting improved antioxidant capacity in both osteoclasts and osteoblasts. Dexamethasone-induced 
downregulation of Cx43 was restored by CA, which was confirmed by hemichannel assays. The mineralization 
assay of carnosic acid further demonstrated enhanced calcium deposition in SaOS-2 cells. 
Discussion: The findings of this study demonstrate that CA effectively mitigates dexamethasone-induced 
alterations in bone cell function. These results suggest that carnosic acid holds promise as a protective agent 
against dexamethasone-induced bone degeneration, potentially through its dual regulation of gap junction 
communication and redox homeostasis. 
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Novel polysaccharide from Sophora tonkinensis: structural characterization and sensitizing anti-PD-1 
immunotherapy activity 
Ya Chen1, Dong-dong Li1, Ling-tao Zeng1, Liang-jun He1, Chang-sheng Li1, Ting-ting-Li1, Zhi-hua Deng1, Jin-yun 
Duan1, Zhuo Luo1*, Jie Yang1*. Department of Pharmacology, School of Pharmacy, Guangxi Medical University1, 
Nanning, 530021, China  
  
Introduction. Lung squamous cell carcinoma (LUSC) shows limited 
response to immune checkpoint inhibitors (ICIs). Sophora tonkinensis 
Gagnep., a Zhuang ethnic medicine, has traditional anti-cancer use, but 
its polysaccharide structure and ICI-sensitizing potential remain 
unknown. 
Aims. To characterize STGP-1 from S. tonkinensis and its mechanism of 
enhancing anti-PD-1 therapy in LUSC. 
Methods. STGP-1 was isolated by water extraction and chromatography. 
Structure was analyzed by monosaccharide composition, methylation 
and NMR. In a LUSC-bearing C57BL/6J mice model was evaluated for 
tumor growth, T cells, gut microbiota, metabolomics and CIITA-MHC II 
pathway. 
Results. STGP-м όтΦтнс ƪ5ŀύ ŎƻƳǇǊƛǎŜǎ ŀ Ƴŀƛƴ ŎƘŀƛƴ ƻŦ Ҧпύ- -hD-Glcp-
όмҦΣ Ҧпύ- -̡D-Galp-όмҦΣ ҦпΣсύ- -hD-Glcp-όмҦΣ ҦпΣсύ- -̡D-Galp-όмҦ ŀƴŘ 
ҦоΣсύ- -̡D-Galp-όмҦΣ ǿƛǘƘ ʰ-D-Glcp-όмҦ ǎƛŘŜ ŎƘŀƛƴǎΦ /ƻƳōƛƴŀǘƛƻƴ ǘƘŜǊŀǇȅ ǎȅƴŜǊƎƛǎǘƛŎŀƭƭȅ ƛƴƘƛōƛǘŜŘ ǘǳƳƻǊ 
growth, increased CD4+/CD8+ T cells and cytokines (P<0.05), enriched Palleniella, reduced orotic acid and 
activated CIITA-MHC II.  
Discussion. STGP-1 sensitizes anti-PD-1 via the gut microbiotaςorotic acidςCIITA-MHC II axis. This novel 
polysaccharide provides a safe strategy to overcome ICI resistance in LUSC. 
 
 
Wang C et al (2025) Nat Commun 16:1477 
Zhang G et al (2025) Int J Biol Macromol 310:143323 
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21 Agricultural Biotechnology Research Center, Academia Sinica, Taipei, Taiwan 3 Institute of Biotechnology, 
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Introduction. The most challenge for treating prostate cancer (PCa) is the high incident rate (65~75%) of bone 
ƳŜǘŀǎǘŀǎƛǎΦ ¢ƘŜ ŦŜŀǘǳǊŜ ƻŦ t/ŀ ŀǎ ǘƘŜ άŎƻƭŘέ ƛƳƳǳƴŜ ƭŀƴŘǎŎŀǇŜ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ƭŜǎǎ ƻǊ ŜǾŜƴ ƴƻ ǊŜǎǇƻƴǎƛǾŜƴŜǎǎ ƻŦ 
immunotherapies for metastatic PCa. AbP is from a medicinal Asteraceae plant that possesses anti-
inflammatory, anti-cancer and liver-protective activity. However, whether and how AbP can elicit tumor 
immunogenicity and recognition remains unclear.  
Aims. We investigated the effect of AbP on anti-bone metastasis and immune regulation. 
Methods. Flow cytometry, bulk RNA sequencing and DCςT cell co-culture were employed to assess immune 
responses. T cell adoptive transfer and tumor cell lysate-pulsed dendritic cell vaccine were used to validate anti-
tumor immunity. 
Results. The results showed that AbP caused a significant reduction on cell viability of RM1 cells by MTT assay. 
HMGB1 and ATP release, the markers for immunogenic cell death (ICD), was found significantly increased in AbP 
treated RM1 cells. Docetaxel can further enhance the AbP-induced ICD markers. Besides, we observed AbP 
increased autophagic vacuoles and sequestosome 1, indicating autophagy was induced in RM1 cells. we found 
the AbP resultant TCL increased CD86 in dendritic cells (DC) and T lymphocyte cytotoxic activity and retarded 
the tumor growth in RM1 tumor models. In addition to DC, we also observed AbP can significantly inhibit the 
suppressive function of monocytic, not granulocytic, myeloid-derived suppressor cells on proliferation of 
cytolytic T cells, which could be due to its inhibitory effects on key suppressive factors-IL4Ra, iNOS and TNFa and 
cytokines/chemokines. 
Discussion. To sum up, this study is to address the potential development of AbP as an immunopharmacognostic 
Interventions through eliciting tumor immunogenicity, regulating immune status of primary and bone metastatic 
tumor microenvironment, and thus synergizing immunotherapies, i.e. cancer vaccine & cell therapy, against 
metastatic PCa.  
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Introduction. More than 50 drugs have failed in ALS, with riluzole offering slight benefit. New approaches are 
needed.  
Results: Non-lysosomal glucosylceramidase (GBA2) activity was specifically increased 8-10 fold in spinal cord of 
presymptomatic SOD1G86R mice, increasing ceramide and depleting glucosylceramide and more complex 
glycosphingolipids (GSLs) including GM1, a neurotrophic GSL, critical for neuromuscular junctions (NMJs)[1]. 
Glucosylceramidase synthase inhibitors are deleterious in amyotrophic lateral sclerosis (ALS) models, while 
GBA2 inhibitors are beneficial. Ambroxol is a potent inhibitor of GBA2 while being a chaperone for lysosomal 
GBA1[1]. The drug was effective in SOD1G86R mice, CHMP2Bintron5 mice and TDP43Q331K mice, by preventing 
denervation, preserving GM1, with major metabolomic effects on GSL metabolism[2]. Ambroxol is now in phase 
II for ALS, in Australia, with the study financed by Fight MND (NCT05959850) and is independently in phase II for 
[Ŝǿȅ .ƻŘȅ 5ŜƳŜƴǘƛŀ ŀƴŘ ǇƘŀǎŜ LLL ŦƻǊ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΦ ¢ƘŜ ŎƭƛƴƛŎŀƭ ǊŜǎǳƭǘǎ ƛƴ ![{ ǎƘƻǳƭŘ ōŜ ŀǾŀƛƭŀōƭŜ ŦƻǊ Wǳƭȅ 
2026. The clinical trial (dose progression to 1260mg/day) involves treatment of 40 patients, with 20 untreated, 
using standard/functional endpoints (Kings staging, MUNIX, split-hand index, grip strength), NfL and 
metabolomic biomarkers..  
Conclusions.  Effects on biomarkers such as GSLs and neurofilaments may be crucial for efficacy and further 
development. The role of, and funding by, patient associations (e.g. Fight MND, Australia) has been critical in 
facilitating the progress of generic drugs such as ambroxol, which are otherwise difficult to finance[3]. 
 
1. Bouscary A, et al. (2019) Front Pharmacol. 2019;10:883-888.  
2.  Luikinga S, et al. bioRxiv; (2022) [cited 2023 May 8]. p. 2022.08.30.505901. Available from: 
https://www.biorxiv.org/content/10.1101/2022.08.30.505901v1    
3. van der Pol KH, et al. (2023) Appl Health Econ Health Policy. 21, 831-840.  
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Introduction. Colorectal cancer (CRC) consistently ranks among cancers 
with the highest incidence and mortality rates globally. Emerging 
evidence highlights ferroptosis inducers as promising therapeutic agents 
in CRC treatment. Pholidota chinensis, a medicinal plant traditionally used 
in Southeast Asia, possesses anticancer potential; however, its active 
constituents and pharmacological mechanisms remain poorly 
understood.  
Aims. This study aims to identify active anticancer compounds from P. 
chinensis and elucidate their mechanisms of action against CRC. 
Methods. CRC cells and computational analyses were utilized to evaluate 
the therapeutic effects of active compounds from the pseudobulbs of P. 
chinensis. The anticancer efficacy was assessed using an in vivo zebrafish 
xenograft model. 
Results. A series of dihydrophenanthrans from P. chinensis demonstrated notable anticancer potential. Among 
these, a special type of dihydrophenanthran (DP3) selectively induced ferroptosis in CRC cells by increasing 
intracellular ferrous iron concentrations, lipid peroxidation, and oxidative stress accumulation, while 
simultaneously inhibiting antioxidant defences. Using in silico molecular docking and cellular thermal shift 
assays, we identified glutathione peroxidase 4 (GPx4) as the direct molecular target of DP3. Significantly, DP3 
inhibited tumor growth in a zebrafish xenograft CRC model. 
Discussion. This study is the first to demonstrate the anticancer efficacy of a unique dihydrophenanthran (DP3) 
from P. chinensis through GPx4 inhibition-mediated ferroptosis. These findings position DP3 as a promising novel 
lead compound for ferroptosis-based CRC therapeutics. 
 
Yan H et al (2023) Br J Cancer 128: 1439-1451.   
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Introduction. The adenosine A2A receptor (A2AR) is a G protein-coupled receptor (GPCR) broadly expressed in 
the brain, and a promising therapeutic target for neurodegenerative and psychiatric disorders (Cunha, 2016). 
Chemical probes are essential tools to study A2AR distribution and function. Fluorogenic probes have been 
developed to visualise A2AR in vitro. However, introducing large fluorescent labels can reduce ligand affinity and 
result in low signal-to-noise ratios, which complicates the translation to primary cells and animal models 
(Iliopoulos-Tsoutsouvas et al, 2018). To advance our understanding of A2AR, there is a demand for new tools to 
overcome these obstacles.  
Aims. We aimed to first design and synthesise novel A2AR irreversible chemical probes. We planned to introduce 
turn-on fluorescent functionalities, including the installation of a clickable handle for bioorthogonal reactions. 
Additionally, we attempted to synthesise ligand-directed covalent A2AR probes that allow traceless labelling. 
Methods. A series of chemical probes based on orthosteric antagonists were synthesised. Chemical probe 
pharmacology was evaluated in recombinant cells stably expressing human A2AR, measuring inhibition of 
agonist-stimulated cAMP accumulation.  
Results. Compared to parent compounds, addition of irreversible warheads maintained or increased affinity by 
1.5-7 fold. To determine the irreversible binding of chemical probes, we conducted pre-treatment and washout 
experiments. One out of the four chemical probes maintained antagonist properties in the washout experiment 
confirming irreversible binding.  
Discussion. The confirmed irreversible probe serves as a starting point for the design and synthesis of novel 
clickable and ligand-directed A2AR probes. Expanding the current chemical toolbox to study A2AR will enable us 
to dissect the underlying mechanisms of A2AR signalling pathways in neurodegenerative and psychiatric 
disorders.  
 
Cunha RA (2016) J Neurochem 139:1019-1055. 
Iliopoulos-Tsoutsouvas C et al (2018) Expert Opin Drug Discov 13:933-947. 
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Introduction. Skin aging is characterized by a gradual decline in epidermal and dermal cell functions, mainly 
driven by cellular senescence. Among extrinsic factors, chronic ultraviolet A (UVA) exposure is a significant 
inducer of cellular senescence in dermal fibroblasts, primarily through DNA damage and oxidative stress. These 
mechanisms subsequently exaggerate hallmarks of cellular senescence, including permanent cell-cycle arrest, 
enlarged and flattened cell morphology, and senescence-associated secretory phenotypes (SASPs). 
Aims. We aimed to establish the study model of UVA-induced cellular senescence in skin fibroblasts for 
evaluating the anti-aging approach. 
Methods. Human dermal fibroblast CCD-966SK cells were irradiated with 2 or 5 J/cm² UVA to induce cellular 
senescence. Cell viability was assessed based on resazurin reduction, and oxidative stress was evaluated using 
н Σт-ŘƛŎƘƭƻǊƻŘƛƘȅŘǊƻŦƭǳƻǊŜǎŎŜƛƴ ŘƛŀŎŜǘŀǘŜ όIі5/C5!ύΦ Senescence-ŀǎǎƻŎƛŀǘŜŘ ʲ-galactosidase (SA- -̡gal) activity 
was detected through 5-dodecanoylaminofluorescein di- -̡D-galactopyranoside (C12FDG) staining. 
Immunofluorescence and immunoblotting were applied to analyze senescence-associated proteins. Statistical 
analyses were performed using one-way ANOVA. 
Results. UVA irradiation significantly reduced cell viability and promoted a dose-dependent accumulation of 
ROS. Cellular senescence was evidenced by the downregulation of the nuclear lamina proteins lamin B1 and A/C, 
accompanied by the upregulation of cell cycle inhibitor proteins p16 and p21, as well as elevated SA- -̡gal 
activity. Nuclear factor erythroid 2ςrelated factor 2 (Nrf2) signaling is a key cellular defense mechanism against 
oxidative stress by activating antioxidant responses and maintaining redox balance. Omaveloxolone (RTA 408), 
an FDA-approved Nrf2 activator, effectively attenuated UVA-induced viability loss and ROS accumulation, 
underscoring its anti-aging potential. 
Discussion. The study model of UVA-induced cellular senescence was successfully established in human dermal 
fibroblasts. Assessments of cell viability, ROS, and senescent biomarkers provide a reliable platform for 
developing the anti-aging approach. 
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Introduction. Melanin pigments produced by melanocytes protect skin from ultraviolet irradiation. 
Hyperpigmentation caused by sunlight overexposure increases the risk of melanoma, age spots, and freckles. 
However, commonly used whiting agents still have side effects, including photosensitivity and contact 
dermatitis, emphasizing the need for safer alternatives. Zingiber zerumbet is a Zingiberaceae plant that has been 
shown to possess anti-melanogenic activities.  
Aims. We aimed to identify effective anti-melanogenic compounds from the rhizome of Zingiber zerumbet using 
the melanocyte-based anti-melanogenesis platform and investigate its anti-melanogenic mechanism through 
cell assays, in vitro enzyme assays, and in silico molecular docking. 
Methods. Melanin biosynthesis in mouse B16-Cмл ƳŜƭŀƴƻŎȅǘŜǎ ǿŀǎ ƛƴŘǳŎŜŘ ǿƛǘƘ рл ƻǊ млл ƴƳƻƭκ[ ʰ-
melanocyte-ǎǘƛƳǳƭŀǘƛƴƎ ƘƻǊƳƻƴŜ όʰ-MSH) for 24 hours. Anti-melanogenesis assays, Masson Fontana staining, 
ŀƴŘ ƛƳƳǳƴƻōƭƻǘǘƛƴƎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŀŦǘŜǊ ǘǊŜŀǘƛƴƎ ǿƛǘƘ рϤрл ˃Ƴƻƭκ[ ǘŜǎǘƛƴƎ ŎƻƳǇƻǳƴŘǎ ŦƻǊ ŀƴƻǘƘŜǊ 48 hours. 
In vitro tyrosinase activity was evaluated with the mushroom tyrosinase assay. Molecular docking was 
performed based on the mushroom tyrosinase (protein data bank ID: 2y9x), analysed with PyRx (0.8 version), 
and visualized with Discovery Studio (2019 Client version 24). Statistics were analysed by one-way ANOVA. 
Results. Among testing samples, compound 6, a flavonoid, at non-cytotoxic concentrations significantly 
ŀƳŜƭƛƻǊŀǘŜŘ ʰ-MSH-ƛƴŘǳŎŜŘ ƳŜƭŀƴƛƴ ŎƻƴǘŜƴǘ ŀƴŘ ŎŜƭƭǳƭŀǊ ǘȅǊƻǎƛƴŀǎŜ ŀŎǘƛǾƛǘȅ όtғлΦлм ǾǎΦ ʰ-MSH induction). 
Despite displaying high binding affinity with mushroom tyrosinase in molecular docking, compound 6 did not 
exhibit a cellular tyrosinase inhibitory effect. Moreover, compound 6 ǊŜŘǳŎŜŘ ʰ-MSH-induced protein levels of 
tyrosinase-related protein 1 (TRP1). Additionally, compound 6 reduced cellular dendrite formation without 
influencing melanosome transport and distribution. 
Discussion. The flavonoid compound 6 isolated from Zingiber zerumbet rhizomes served as a potent anti-
melanogenic compound with inhibitions on TRP1 protein expressions and dendrite formations in melanocytes. 
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Introduction. Type 2 Diabetes Mellitus 
(T2DM) is a metabolic disease, which is 
associated with low-grade chronic 
inflammation in various tissues, such as white 
adipose tissue, and this plays a vital role in the 
development of insulin resistance. 
Ginsenoside Rk1 (G-Rk1) is a minor 
ginsenoside isolated from Ginseng. G-Rk1 has 
various pharmacological effects, however, its 
anti-diabetic effects were not studied. 
Aims. To investigate the therapeutic effects of G-Rk1 in diabetic mice with a focus on adipose tissue 
inflammation. 
Methods. High-fat diet-induced diabetic mice were used to study the anti-diabetic effects of G-Rk1, in the 
presence or absence of Stattic, a Stat3 inhibitor. Metabolic parameters, white adipose tissue morphology and 
inflammation were evaluated. Diabetic bone marrow-derived macrophages (BMDMs) were also used to study 
the anti-inflammatory effects of G-Rk1. 
Results. G-Rk1 improved metabolic parameters, reduced white adipose tissue expansion and inflammation by 
enhancing IL-10 levels in diabetic mice. The anti-inflammatory effects were also confirmed in diabetic BMDMs. 
We found that Stat3 was a direct target of G-Rk1. Stat3 inhibition reversed the therapeutic effects of G-Rk1 in 
diabetic mice and BMDMs, indicating that the involvement of Stat3 in mediating these therapeutic effects. 
Discussion. Our study was the first to demonstrate the anti-diabetic effects of G-Rk1, mainly through 
suppressing adipose tissue expansion and inflammation. The IL-10/Stat3 pathway was shown to be crucial for 
the alleviation of adipose tissue inflammation by G-Rk1. Therefore, our findings unveiled the remarkable anti-
diabetic effects of G-Rk1 in diabetic mice, highlighting its potential as a novel therapeutic candidate for the 
treatment of T2DM. 
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Introduction. Choline uptake via specific 
transporters is essential for phospholipid 
metabolism and cancer cell proliferation. The 
non-neuronal cholinergic system (NNCS), 
consisting of acetylcholine-related enzymes, 
receptors and transporters, also regulates 
cellular growth, but its role in leukemia remains 
unclear. 
Aims. To investigate the molecular and 
functional properties of choline transporters and 
the NNCS in human leukemia cell lines. 
Methods. Choline uptake was assessed using 
[3H]choline in HL-60 and Jurkat cells. Gene expression was evaluated by RT-PCR. Cell viability and caspase-3/7 
activity were measured by luminescence-based assays. 
Results. Choline uptake was Na+-independent, pH-dependent, and mediated by a single transport system in both 
cell lines. Uptake was markedly inhibited by hemicholinium-3 and cationic drugs. Both HL-60 and Jurkat cells 
expressed choline transporter-like protein 1 (CTL1) at the mRNA and protein levels. Inhibiting CTL1 suppressed 
proliferation and induced caspase-3/7 activity. Notably, ChAT expression and intracellular conversion of 
[3H]choline to [3H]ACh were detected only in Jurkat cells, indicating the presence of a functional NNCS. 
Discussion. Our findings demonstrate that CTL1 is the major choline transporter in leukemia cells and is closely 
linked to proliferation and survival. Furthermore, Jurkat cells possess a functional NNCS, suggesting ACh-
mediated auto/paracrine signaling. These results identify CTL1 and the NNCS as potential therapeutic targets for 
leukemia treatment. 
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Introduction. Opioid analgesics are widely used to treat acute pain, including postȤoperative and moderate to 
severe cancerȤrelated pain. Most clinically used opioids are primarily muȤopioid (MOP) receptor agonists and 
frequently produce significant adverse effects. CJȤ15,208 is a cyclic peptide that activates both kappaȤopioid 
(KOP) and MOP receptors and has been shown to elicit potent antinociception in mice (Ross et al. 2012) 
Aims. The aim of this study was to assess the extent to which the multiȤreceptor activity of CJȤ15,208 alters its 
antinociceptive versus constipation potency relative to the MOP receptor agonist morphine. 
Methods. Male SpragueςDawley rats (190ςнол Ǝύ ǿŜǊŜ ƘƻǳǎŜŘ ǳƴŘŜǊ ǎǘŀƴŘŀǊŘ ŎƻƴŘƛǘƛƻƴǎΦ 
Intracerebroventricular (icv) guide cannulae were surgically implanted targeting the lateral ventricle of 
anaesthetised rats, followed by 5ςт Ř ǊŜŎƻǾŜǊȅΦ wŀǘǎ ǊŜŎŜƛǾŜŘ ŀ ǎƛƴƎƭŜ ƛcv bolus dose of CJȤ15,208 (0.01ς
ол ƴƳƻƭύΣ ƳƻǊǇƘƛƴŜ όтл-100 nmol), U69,593 (450 nmol), or vehicle. Antinociception and constipation were 
assessed using the warmȤwater tailȤflick test, and the charcoalȤƳŜŀƭ ǘŜǎǘ ǊŜǎǇŜŎǘƛǾŜƭȅ ǳƴŘŜǊ ΨōƭƛƴŘŜŘΩΩ 
conditions. T-tests were used for in-vivo statistical analyses. 
Results. Single doses of CJȤ15,208 did not evoke antinociception in rats, like vehicle, whereas morphine elicited 
robust antinociception. At the highest dose tested, icv CJȤмрΣнлу όол ƴƳƻƭύ ŘƛŘ ƴƻǘ ŀƭǘŜǊ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ όDLύ 
ǘǊŀƴǎƛǘ ŀǘ ол ƻǊ фл ƳƛƴΣ ǿƘŜǊŜŀǎ ƳƻǊǇƘƛƴŜ ƳŀǊƪŜŘƭȅ ƛƴƘƛōƛǘŜŘ DL ǘǊŀƴǎƛǘΦ Lƴ ŀ Ǉƛƭƻǘ ǎǘǳŘȅΣ ǇǊŜȤtreatment of rats 
with icv CJȤ15,208, attenuated U69,593Ȥinduced antinociception, suggesting that in rats, CJ-15,208 is a KOP 
antagonist.  
Discussion. There are between-species differences in the pharmacological profile of CJȤ15,208. Specifically, icv 
CJȤ15,208 did not evoke antinociception or impair GI transit in rats in contrast to previous work by others that 
showed icv CJȤ15,208 evoked potent MOP- and KOP-receptor mediated antinociception in mice. Our findings 
highlight the importance of crossȤspecies evaluation when assessing multifunctional opioid ligands.  
 
Ross et al. (2012) Br J Pharmacol 165:1097 
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Introduction. It is well-established that external and internal 
stressors trigger depressive behaviour by elevating the production of 
proinflammatory cytokines. Recent studies have indicated that 
stress-induced release of immune danger signals, such as 
complement system and danger-associated molecular patterns 
(DAMPs) may serve as critical mediators of inflammation-driven 
alterations in cellular and behavioral processes underlying major 
depressive disorder. However, the precise mechanism and 
therapeutic strategy are poorly understood 
Aims. This study investigates the role of key immune danger signals, 
including complement 3 (C3) and MyD88 in depressive-like 
behaviour, elucidating their underlying mechanisms and identifies novel therapeutic candidates through MyD88 
blockade. 
Methods. Chronic social defeated stress; behaviour test; immunofluorescence; western blotting; cell culture.  
Results. We demonstrated that chronic stress exposure increased hepatic C3 expression in mice. Genetic 
knockdown of hepatic C3 effectively mitigated stress-induced deleterious effects, whereas overexpression of 
hepatic C3 was sufficient to induce depressive-like behaviour following subthreshold social stress. 
Mechanistically, hepatic C3 manipulation bidirectionally regulated claudin-5 expression in nucleus accumbens 
(NAc) endothelial cells through the C3a receptor-CCAAT/enhancer-binding protein-ʰ ǎƛƎƴŀƭƭƛƴƎ ǇŀǘƘǿŀȅ. 
Concurrently, MyD88 expression was up-regulated in the medial prefrontal cortex. MyD88 overexpression 
aggravated, whereas knockout or pharmacological inhibition of MyD88 ameliorated chronic stress-induced 
depressive-like behaviour. Importantly, we developed TJ-M2010-5, a novel synthetic inhibitor targeting MyD88 
dimerization, which demonstrated therapeutic efficacy in alleviating both chronic stress-induced depressive-like 
behaviours. 
Discussion. These findings suggest that targeting hepatic C3 and MyD88 signalling pathways may serve as a 
promising therapeutic strategy for stress-related mental disorders, with inhibitors of MyD88 dimerization 
potentially developed as novel antidepressant drugs. 
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Analysis of altered hypothalamic tryptophan metabolism in a cancer cachexia mouse model 
Takumi Kobayashi1, Miaki Uzu1, Hiroyuki Nakamura1. Dept of chem pharmacol1, Chiba Univ, Chuo-ku, Chiba, 
Japan.  
  
Introduction. Cancer cachexia is a systemic metabolic syndrome characterized 
by unintentional anorexia and a progressive loss of skeletal muscle mass, with 
or without accompanying fat mass loss. As the hypothalamus is a key region for 
regulating appetite and energy homeostasis, we focused on its dysfunction in 
the pathophysiology of this condition. 
Aims. This study aimed to elucidate the hypothalamic metabolic alterations 
underlying hypothalamic dysfunction in the progression of cancer cachexia. 
Methods. A murine model of cachexia (RenCa) was induced via the s.c. injection 
of renal cancer cells into mice. Plasma ghrelin concentrations were quantified 
using an enzyme-linked immunosorbent assay (ELISA). Protein expression levels 
of the mature neuronal marker NeuN, along with the tryptophan (Trp) 
metabolism rate-limiting enzymes IDO1 and TDO2, were determined by Western blot analysis. The profile of 
hypothalamic Trp metabolites was analyzed using capillary electrophoresis time-of-flight mass spectrometry 
(CE-TOF-MS). 
Results. Although plasma ghrelin concentrations increased with cachexia progression, food intake continuously 
declined. Concurrently, the expression of the hypothalamic neuronal marker NeuN was reduced. To investigate 
the underlying cause of this NeuN downregulation, a comprehensive metabolomic analysis of water-soluble 
compounds was performed. This analysis revealed elevated levels of multiple Trp metabolites, including Trp, AA, 
and NAD. Consistent with this finding, the protein expression of TDO2 was also upregulated. 
Discussion. The dissociation between elevated ghrelin levels and suppressed feeding behavior is indicative of 
hypothalamic dysfunction. Furthermore, the reduced NeuN expression in the RenCa model suggests that this 
dysfunction is a consequence of neuronal loss. Given the upregulation of Trp metabolismτa pathway known to 
generate neurotoxic metabolitesτin the hypothalamus, these findings suggest that the aberrant activation of 
this pathway induces neuronal damage and subsequent hypothalamic dysfunction, ultimately contributing to 
the development of cachexia. 
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wŜŦƛƴƛƴƎ ǘƘŜ ʰпόҌύʰпό-) nicotinic pharmacophore to advance development of subtype selective therapeutics 
Tan Thai1,2, Justin Cheah1,2, Thomas Balle1,2. School of Pharmacy1, Faculty of Medicine and Health, University of 
Sydney, Sydney, NSW, Australia; Brain and Mind Centre2, University of Sydney, Sydney, NSW, Australia. 
 
Introduction: Drug development for neuronal nicotinic acetylcholine receptor (nAchR) is a field with few 
clinically successful compounds, owing to poor subtype selectivity of nicotinic agonists and antagonists. The 
ʰпόҌύʰпό-ύ ōƛƴŘƛƴƎ ǎƛǘŜ ƻƴ ǘƘŜ ʰпʲн ƴ!ŎƘw ǎǳōǘȅǇŜ ƛǎ ŀ ǳƴƛǉǳŜ !ŎƘ ōƛƴŘƛƴƎ ǎƛǘŜ ŜȄŎƭǳǎƛǾŜ ǘƻ ǘƘŜ όʰпύ3όʲнύ2 
isoform, presenting the opportunity for development of subtype selective modulators whilst avoiding the off-
target liability seen in prior drug candidates. Structural studies have characterised a pharmacophore with a 

water-mediated hydrogen bond acceptor, a cationic/ -̄ƛƴǘŜǊŀŎǘƛƻƴ ŎŜƴǘǊŜ ŀƴŘ ŀ ΨŎƘŜŎƪ-ƳŀǊƪ ƎŜƻƳŜǘǊȅΩ ǘƘŀǘ 

accounts for neutral and cationic ligands.  
AimsΥ ¢ƻ ǊŜŦƛƴŜ ƪŜȅ ǇŀǊŀƳŜǘŜǊǎ ƻŦ ǘƘŜ ʰпόҌύʰпό-) pharmacophore to enhance the development of όʰпύ3όʲнύ2 
selective modulators. 
Methods: Compounds from published literature and rationally designed virtual analogues are docked utilising 
aŀŜǎǘǊƻ DƭƛŘŜ ƛƴǘƻ ǘƘŜ ʰпόҌύʰпό-) binding site, derived from human nAchR (PDB 6CNK) superimposed with 
NS3531, CMPI and NS9283 poses obtained from Kusay et al, 2025. Top ligands undergo GROMACS molecular 
dynamics simulation (explicit solvent, 100-200 ns) to assess interaction stability, water-bridge persistence and 
loop-C dynamics. Free-energy perturbation calculations are performed to estimate relative binding affinities. 
Results: Early findings indicate CMPI, compared to NS9283 and NS3531, differs in water-bridge interactions 
ŦƻǊƳŜŘ ǿƛǘƘ ǘƘŜ ʰпόҌύʰпό-) site, informing the conformational difference of its binding pose despite holding the 
ΨŎƘŜŎƪƳŀǊƪΩ ƎŜƻƳŜǘǊȅΦ ¢ƘŜ ƛƴǘŜǊŀŎǘƛƻƴ ōŜǘǿŜŜn water and H116 in the poses of NS9283 and NS3531 correlates 
ǿƛǘƘ ǎǘŀōƛƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ʵ-ǘŀǳǘƻƳŜǊΦ /atL ƭŀŎƪǎ ǘƘƛǎ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ʰпόҌύʰпό-) site, with poses clustered at 
ǘƘŜ ʶ-tautomer.  
Discussion: ²Ƙƛƭǎǘ ǇǊŜƭƛƳƛƴŀǊȅΣ ǘƘŜǎŜ ŦƛƴŘƛƴƎǎ ǿŀǊǊŀƴǘ ƻƴƎƻƛƴƎ ǊŜŦƛƴŜƳŜƴǘ ƻŦ ǘƘŜ ʰпόҌύʰпό-) pharmacophore. 
tǊƛƻǊ ƭƛǘŜǊŀǘǳǊŜ ƛƴŘƛŎŀǘŜǎ ǘƘŜ ǊƻƭŜ ƻŦ Iммс ƛƴ b{фнуо ŀŎǘƛǾƛǘȅΣ ǎǳƎƎŜǎǘƛƴƎ ŦǳƴŎǘƛƻƴŀƭƛǎŀǘƛƻƴ ƻŦ ǘƘŜ ʰпόҌύʰпό-) 
pharmacophore with hydrophilic substituents towards H116 may enhance potency. This observation awaits 
findings obtained from the docking study and following evaluation to validate recommendations into rational 
drug design and development.  
 
Kusay et al (2025) J Neurochem 169:e70000 

 

 

 

 

 

 

 



P140 

ZJC-11, a novel selective CDK7 inhibitor for triple negative breast 
cancer treatment 

Prof Weiying Zhou 
 
Tuesday poster presentations 3, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 
 
ZJC-11, a novel selective CDK7 inhibitor for triple negative breast cancer treatment 
Bo Chen1, Weiying Zhou1, *. Dept. of Pharmacology, COP1, CQMU, CQ, CHN 
 
Introduction. Lacks effective therapeutic targets is a clinical challenge in triple-
negative breast cancer (TNBC). Cyclin-dependent kinase 7 (CDK7) is an 
attractive cancer target in TNBC and selective CDK7 inhibitors (CDK7i) are in 
clinical development for the treatment of TNBC. 
Aims. The lack of selective CDK7 inhibitors, and the precise mechanisms 
responsible for the activity of CDK7i remain elusive in TNBC. Here, we describe 
a selective CDK7 inhibitor ZJC-11, which has a high selectivity over other CDK 
family members and a strong anti-cancer activity in TNBC. 
Methods. 21 novel CDK7i candidate small molecule compounds were designed, synthesized and evaluated for 
anti-tumor activity in vitro. Using kinase activity detection, molecular docking and cellular thermal shift assay 
(CETSA) experiments, we evaluated the targeting effect of ZJC-11 on CDK7. The anti-cancer activity of ZJC-11 in 
TNBC models was assessed in vitro and in vivo through cell-based assays, 3D tumor sphere model, and cell line-
derived xenograft experiments. Furthermore, RNA sequencing and rescue experiments were utilized to 
investigate the potential mechanism of ZJC-11 in TNBC models. 
Results. Among 21 CDK7i candidates we found that ZJC-11 exhibited potent inhibition activity against TNBC cells 
(IC50=0.6˃ aκ[). Kinase activity detection and CETSA experiments identified that ZJC-11 showed a strong 
targeting effect on CDK7. ZJC-11 arrested the cell cycle in the G2 / M phase, and induced cell death in vitro. RNA 
sequencing and cell-based assays revealed that ZJC-11 showed antitumor activity by suppressing Gene 
expression (Transcription), RNA Polymerase II Transcription, Cell Cycle, Cell Cycle Checkpoints pathway. Further 
analysis revealed that ZJC-11 induced cell senescence by DNA damage and oxidative stress. More importantly, 
ZJC-11 presented significant antitumor efficacy in vivo without obvious toxicity. 
Discussion. ZJC-11 is a novel CDK7i and has a potent antitumor activity in TNBC. These findings support the 
potential of ZJC-11 in the clinical development of TNBC, providing a new option and theoretical basis for 
targeting CDK7 for the treatment of TNBC. 
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Investigation of 3,4-Dimethoxycinnamic acid as a Novel Therapeutic Agent for Rheumatoid Arthritis 

Shan-Chi Liu*,1. 1Institute of Biomedical Sciences, Mackay Medical University, New Taipei City 252005, Taiwan  
 
Introduction. Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by inflammatory 
infiltration of joints, causing synovial hyperplasia, cartilage damage, and bone erosion. Synovial fibroblasts and 
chondrocytes secrete pro-inflammatory cytokines, such as IL-мʲΣ L[-6, and IL-8, disrupting bone homeostasis. 
Current therapies, including NSAIDs, steroids, and DMARDs, alleviate symptoms and slow progression but 
cannot cure RA and often cause side effects, highlighting the need for safer alternatives.Aims. We aim to explore 
the potential of five compounds extracted from water bamboo shoots (Zizania latifolia; WBS)τNaringenin, 
Sinensetin, Ferulic Acid methyl ester, Nobiletin, and 3,4-Dimethoxycinnamic acidτin the treatment of 
rheumatoid arthritis. While these compounds have been shown in previous studies to possess anti-inflammatory 
and antioxidant activities, their efficacy in treating rheumatoid arthritis remains unknown.  
Methods. MTT assays were performed to evaluate drug cytotoxicity. Quantitative PCR (qPCR) and Western blot 
analyses were conducted to assess cytokine expression as well as FAK, p38, and p65 phosphorylation levels. 
Results. Our data reveal significant expression of IL-мʲ ŀƴŘ L[-8 in the 
synovial tissues of RA patients, contributing to synovial inflammation 
and arthritis formation. Treatment with 3,4-Dimethoxycinnamic acid 
inhibits the pro-inflammatory cytokines IL-мʲ ŀƴŘ L[-8 expression 
levels in MH7A. Additionally, treatment with 3,4-Dimethoxycinnamic 
acid suppresses the inflammatory pathway (FAK/p38/NF-kB), leading 
to reduced expression of IL-мʲ ŀƴŘ L[-8. 
Discussion. Our data support clinical investigations using 3,4-
Dimethoxycinnamic acid in RA disease 
 
 
1. Wang, M., et al., Characterization, antioxidant activity and immunomodulatory activity of polysaccharides 
from the swollen culms of Zizania latifolia. Int J Biol Macromol, 2017. 95: p. 809-817. 
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5ǊǳƎ ǎŎǊŜŜƴƛƴƎ ŦƻǊ 9whмʰ ƛƴƘƛōƛǘƻǊǎ ƛŘŜƴǘƛŦƛŜǎ ǊŜǎǾŜǊŀǘǊƻƭ ŀǎ ŀ ǇƻǘŜƴǘ ŎŀƴŘƛŘŀǘŜ 
Kamilla Khojayeva1, Mohamad Aljofan1,2. Department of Biomedical Sciences, School of Medicine, Nazarbayev 
University1, Astana, Kazakhstan; Drug Discovery and Development, Center of Life Sciences, National Laboratory 
Astana2, Astana, Kazakhstan. 
  
Introduction. Endoplasmic reticulum oxidoreductin-мʰ ό9whмʰύ 
is an oxidase that regulates disulfide bond formation and redox 
homeostasis (Chen et al, 2024). Its overexpression has been 
linked to tumor progression and poor prognosis in cancer 
(Johnson et al, 2020), making it a potential therapeutic target. 
Aims. ¢ƻ ǎŎǊŜŜƴ ŎŀƴŘƛŘŀǘŜ ŘǊǳƎǎ ŦƻǊ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ƛƴƘƛōƛǘ 9whмʰ 
and reduce oxidative stress in breast cancer cells. 
Methods. Several drug candidates screened for their potential 
ƛƴƘƛōƛǘƛƻƴ ƻŦ 9whмʰ ƛƴ a5!-MB-231 cells. Cell viability 
ŘŜǘŜǊƳƛƴŜŘ ǳǎƛƴƎ a¢¢ ŀǎǎŀȅΣ 9whмʰ ǇǊƻǘŜƛƴ ŜȄǇǊŜǎǎƛƻƴ 
measured by Western blot, and Reactive Oxygen Species (ROS) 
evaluated by d-ROMs test. 
Results. wŜǎǾŜǊŀǘǊƻƭ ǊŜŘǳŎŜŘ 9whмʰ ǇǊƻǘŜƛƴ ŜȄǇǊŜǎǎƛƻƴΣ ŀƴŘ 
activity in a dose-ŘŜǇŜƴŘŜƴǘ ƳŀƴƴŜǊ ǿƛǘƘ ŀƴ L/љє ƻŦ нрл ˃Ƴƻƭκ[. 
/ƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴǘǊƻƭ όлΦуф ҕ лΦлтύΣ 9whмʰ ƭŜǾŜƭǎ 
decreased at 250 ˃Ƴƻƭκ[ (0.62 ± 0.11, p<0.05) and 500 ˃Ƴƻƭκ[ 
(0.45 ± 0.13, p<0.05). ROS levels also declined in a concentration-dependent manner.  
Discussion. wŜǎǾŜǊŀǘǊƻƭ ŜŦŦŜŎǘƛǾŜƭȅ ǊŜŘǳŎŜŘ ōƻǘƘ 9whмʰ ŜȄǇǊŜǎǎƛƻƴ ŀƴŘ wh{ ƭŜǾŜƭǎ ƛƴ a5!-MB-231 cells in a 
dose-ŘŜǇŜƴŘŜƴǘ ƳŀƴƴŜǊΦ DƛǾŜƴ ǘƘŜ ǊƻƭŜ ƻŦ 9whмʰ ƛƴ ǘǳƳƻǊ ǇǊƻƎǊŜǎǎƛƻƴΣ ǊŜǎǾŜǊŀǘǊƻƭ ŜƳŜǊƎŜǎ ŀǎ ŀ ǇǊƻƳƛǎƛƴƎ 
ŎŀƴŘƛŘŀǘŜ ŦƻǊ ǘŀǊƎŜǘƛƴƎ 9whмʰ-driven pathways in breast cancer. 
 
Chen P et al (2024) J Exp Clin Cancer Res. 43:71. 
Johnson BD et al (2020) J Cancer Immunol 2:103ς115 
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Novel Non-Apoptotic Cell Death Induction by TPH104c in Metastatic Melanoma  
Alicja Urbaniak1,2,3, Karthikeyan Chandrabose3, Alan J. Tackett1,2, Amit K. Tiwari2,3 

1Department of Biochemistry and Molecular Biology, University of Arkansas for Medical Sciences, Little Rock, 
AR, United States of America; 2Winthrop P. Rockefeller Cancer Institute, Little Rock, AR, United States of 
America, 3Department of Pharmaceutical Sciences, University of Arkansas for Medical Sciences, Little Rock, AR, 
United States of America.  

 
Introduction. Metastatic melanoma is a highly aggressive skin cancer, and treatment options become limited 
once resistance to immunotherapy develops. Novel compounds that induce non-apoptotic cell death may 
represent alternative strategies to overcome resistance or serve as adjuvants to enhance therapeutic outcomes. 
TPH104c, previously characterized in triple-negative breast cancer, induces a distinct form of non-apoptotic cell 
death involving mitochondrial dysfunction, mitophagy, and downregulation of mitochondrial fission protein 
Drp1, leading to potent antitumor activity in vitro and in vivo.  
Methods. TPH104c selectively targeted melanoma cells in NCI-60 panel. We evaluated the cytotoxic activity of 
TPH104c in a panel of melanoma cell lines: SK-MEL-5 (human), B16F10 (murine), and Yumm1.7 (murine). Cell 
viability and proliferation assays were performed ǘƻ ŘŜǘŜǊƳƛƴŜ L/љє ǾŀƭǳŜǎΦ hƴƎƻƛƴƎ ǎǘǳŘƛŜǎ ŀǊŜ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ 
mechanism of action using apoptosis and non-apoptotic cell death markers, mitochondrial function assays, and 
proteomic profiling. 
Results. TPH104c demonstrated sub-ƳƛŎǊƻƳƻƭŀǊ ǇƻǘŜƴŎȅ ƛƴ ƳŜƭŀƴƻƳŀ ƳƻŘŜƭǎΣ ǿƛǘƘ L/љє ǾŀƭǳŜǎ ƻŦ ппф ҕ мнм 
nM in SK-MEL-5, 238 ± 68 nM in B16F10, and 965 ± 286 nM in Yumm1.7 cells. These findings suggest strong 
cytotoxic activity across human and murine melanoma lines. Preliminary observations are consistent with 
previously reported non-apoptotic mechanisms in TNBC, and mechanistic/proteomics data will be presented. 
Discussion. Our findings highlight TPH104c as a promising candidate for melanoma therapy, with potent in vitro 
activity and potential to circumvent therapeutic resistance through alternative cell death pathways. The 
forthcoming mechanistic and proteomic analyses will further clarify the molecular underpinnings of TPH104c 
activity and its translational potential in melanoma treatment. 
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Insilico, Invitro and Invivo Evaluation of Herbomineral formulation in Hepatic Encephalopathy 
Shruti Chindam1, Urmila Aswar1, Chinmay Phondekar2. Department of Pharmacology, Poona College of 
Pharmacy, Bharati Vidyapeeth Deemed to be University1, Pune, MH, India, Consultant Ayurvedic Physician, 
Bhargava Ayurved Chikitsalaya2, Dombivli, MH, India 
  
Introduction. Hepatic encephalopathy (HE) is a serious neuropsychiatric disorder, marked by cognitive decline, 
brain edema, and increased intracranial pressure, potentially leading to death in acute cases. Lactulose and 
rifaximin used here provide only symptomatic relief and fail to halt disease progression. Tapyadi Loha (TL), an 
Ayurvedic formulation, shows hepatoprotective promise but lacks detailed scientific validation. 
Aims. To perform preliminary evaluation of TL in the management of HE through in silico and in vitro analysis.  
Methods. Potential HE-related targets were identified through Network pharmacology. Molecular docking 
revealed good binding affinity of phytoconstituents, which were quantified by LC-MS/MS. Their 
hepatoprotective activity was validated in HepG2 cells, and bile duct ligation (BDL) induced HE in rats. 
Results. Network pharmacology indicated involvement of NF-ˁ.Σ ¢bC-ʰΣ ŀƴŘ ¢[w-4 signaling. LC-MS/MS 
identified gallic acid, quercetin, ascorbic acid, and luteolin that had high binding affinities. TL significantly 
enhanced HepG2 cell viability. In BDL-induced HE rats, TL ameliorated motor and memory deficits, reduced 
blood and brain ammonia levels, decreased pro-inflammatory cytokines and improved histopathology as 
observed by reduced neuronal swelling in brain tissue. These therapeutic effects were linked to increased BDNF 
expression and inhibition of the TLR-4/NF-ˁ. ǎƛƎƴŀƭƛƴƎ ǇŀǘƘǿŀȅΦ 
Discussion. TL demonstrated hepatoprotective and antioxidant potential, supported by enhanced HepG2 cell 
viability as well as in vivo study. Network pharmacology and docking analyses identified key HE-related targets, 
with gallic acid, quercetin, and ascorbic acid emerging as major active constituents. These findings highlight TL 
as a promising therapeutic candidate for managing hepatic encephalopathy via TLR-4 signaling pathway. 
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Fisetin and quercetin co-treatment upregulates skin hydration and ceramide biosynthesis genes 
Jeong Pyo Lee1 and Wanil Kim2. Jincostech Corp.1, Siheung, Rep. of Korea; Department of Biochemistry, 
Gyeongsang National University2, Jinju, Rep. of Korea.  
 
Introduction. Fisetin and quercetin are dietary 
flavonoids with protective effects in 
stimulated skin models (Wu et al, 2017; Beken 
et al, 2020). However, their combined effects 
on key epidermal genes remain poorly 
characterised. 
Aims. To evaluate fisetin and quercetin, alone 
and in combination, on mRNA expression of 
three skin barrier and hydration genesτ
AQP3, CERS3 and SPTLC1τin HaCaT 
keratinocytes.  
Methods. Iŀ/ŀ¢ ŎŜƭƭǎ ƛƴ 5a9aκмл҈ C.{ ǿŜǊŜ ǘǊŜŀǘŜŘ ŦƻǊ нп Ƙ ǿƛǘƘ ŦƛǎŜǘƛƴ όр ˃Ƴƻƭκ[ύΣ ǉǳŜǊŎŜǘƛƴ όр ˃Ƴƻƭκ[ύΣ ƻǊ 
ǘƘŜƛǊ ŎƻƳōƛƴŀǘƛƻƴǎ ŀǘ р Ҍ рΣ р Ҍ млΣ мл Ҍ р ŀƴŘ мл Ҍ мл ˃Ƴƻƭκ[Τ 5a{h όҖлΦм҈ύ ǿŀǎ ǘƘŜ ǾŜƘƛŎƭŜ. AQP3, CERS3 and 
SPTLC1 mRNAs were quantified by qRT-PCR (GAPDH reference; n = 3). Fold-change was calculated within each 
independent batch; comparisons vs. control used one-ǿŀȅ !bh±! ǿƛǘƘ 5ǳƴƴŜǘǘΩǎ Ǉƻǎǘ-hoc test.  
Results. Low-ŘƻǎŜ ǎƛƴƎƭŜ ǘǊŜŀǘƳŜƴǘǎ όр ˃Ƴƻƭκ[ύ ǇǊƻŘǳŎŜŘ ƻƴƭȅ ƳƛƴƻǊ ŎƘŀƴƎŜǎ ƛƴ ŀƭƭ three genes. In contrast, 
ŎƻƳōƛƴŀǘƛƻƴǎ ŎƻƴǘŀƛƴƛƴƎ ŀǘ ƭŜŀǎǘ ƻƴŜ ŎƻƳǇƻƴŜƴǘ ŀǘ мл ˃Ƴƻƭκ[ ƛƴŘǳŎŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ǳǇǊŜƎǳƭŀǘƛƻƴΦ !ǘ мл Ҍ мл 
˃Ƴƻƭκ[Σ SPTLC1 increased 2.19 ± 0.14-, AQP3 2.13 ± 0.13- and CERS3 2.14 ± 0.30- fold over vehicle (mean ± SEM; 
n = 3; *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001). 
Discussion. CƛǎŜǘƛƴ Ҍ ǉǳŜǊŎŜǘƛƴ ŎƻƳōƛƴŀǘƛƻƴǎ ŎƻƴǘŀƛƴƛƴƎ җ мл ˃Ƴƻƭκ[ ŎƻƴǎƛǎǘŜƴǘƭȅ ǳǇǊŜƎǳƭŀǘŜŘ ƘȅŘǊŀǘƛƻƴ-related 
(AQP3) and ceramide biosynthesis (SPTLC1, CERS3) genes in HaCaT keratinocytes. Protein-level validation and 
assessment in primary and senescent keratinocytes are planned. 
 
Beken B et al (2020) Pediatr Allergy Immunol Pulmonol 33:69ς79 
Wu PY et al (2017) Molecules 22:1982. 
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Targeting PCOS with Ficus platyphylla: Natural Fractions Improve Metabolic Dysfunction 
Chinenye J Ugwah-Oguejiofor & Iyabo M. Adebisi Dept of Pharmacol & Toxicol, Usmanu Danfodiyo Univ, Sokoto, 
Nigeria 
 
Introduction. Polycystic ovary syndrome (PCOS) is a common endocrine disorder characterised by 
hyperandrogenism, insulin resistance, inflammation, dyslipidemia, and oxidative stress. Conventional therapies 
have limitations and side effects, driving interest in natural alternatives. Ficus platyphylla, a West African 
medicinal plant known for its antioxidant and anti-inflammatory properties, remains largely unexplored for PCOS 
management. 
Aim. This study aimed to investigate the therapeutic efficacy of various solvent fractions (n-hexane, ethyl acetate 
and n-butanol) of Ficus platyphylla stem bark in mitigating biochemical and oxidative stress-related 
abnormalities associated with letrozole-induced PCOS in Wistar rats. 
Methods. Successive extraction according to polarity was done.  Sixty adult female Wistar rats were assigned to 
ten groups (n=6), including normal and PCOS controls, six treatment groups receiving graded doses (50, 100, 200 
mg/kg) of ethyl acetate and n-butanol fractions, 50 mg/kg of n-hexane fraction, and a standard treatment group 
administered metformin/clomiphene. PCOS was induced using letrozole (1 mg/kg/day) for 21 days, followed by 
28 days of treatment. Evaluated parameters included fasting glucose, plasma insulin, HOMA-IR, TNF-ʰΣ ƭƛǇƛŘ 
profile, and oxidative stress biomarkers (SOD, CAT, GR, MDA).  
Result and Discussion. PCOS with letrozole in rats resulted in significant metabolic and oxidative disturbances, 
confirming the reliability of the model. Treatment with the n-hexane and n-butanol fractions, particularly at the 
50 mg/kg dose, produced notable improvements in glucose metabolism, insulin sensitivity, and lipid regulation 
compared with untreated PCOS rats. These fractions also enhanced antioxidant defense by elevating superoxide 
dismutase, catalase, and glutathione reductase activities, while significantly reducing MDA and proinflammatory 
cytokine TNF-ʰΦ {ǳŎƘ ŜŦŦŜŎǘǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ǘƘŜǎŜ ŦǊŀŎǘƛƻƴǎ ŀƭƭŜǾƛŀǘŜ ƻȄƛŘŀǘƛǾŜ ǎǘǊŜǎǎ ŀƴŘ ƛƴŦƭŀƳƳŀǘƛƻƴΣ ōƻǘƘ 
central to PCOS pathogenesis. In contrast, the ethyl acetate fraction showed variable activity at 50 and 100 
mg/kg, suggesting a weaker or dose-dependent efficacy. Overall, F. platyphylla fractions attenuated insulin 
resistance, inflammation, dyslipidemia, and oxidative stress. 
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Linarin alleviates renal ischemia-reperfusion injury via suppressing ferroptosis mediated by MT1 
Li Fei1, Yuan Lu1, He Xuelai1, Jiang Ying1, Chen Yue1, Yu Huifan1. School of Pharmaceutical Science, Hubei 
University of Medicine1, Shiyan, Hubei, China. 
  
Introduction. Acute kidney injury (AKI) is a clinically common critical syndrome characterized by a rapid decline 
in renal function within a short period, no specific therapeutic drugs are currently available. Renal ischemia-
reperfusion injury (RIRI) is one of the primary causes of AKI, and excessive reactive oxygen species generated 
during RIRI can trigger ferroptosis that has emerged as an important target for the prevention and treatment of 
AKI. Metallothionein 1 (MT1) plays a significant role in regulating oxidative stress and DNA damage. Existing 
studies suggest that MT1 can exert anti-inflammatory effects by inhibiting the STAT3 signaling pathway and may 
also alleviate ferroptosis; however, the role of this mechanism in RIRI remains unclear. Linarin is a natural 
flavonoid compound with demonstrated antioxidant, anti-inflammatory, and anti-apoptotic activities. Previous 
work by our research group has indicated its potential in ameliorating renal injury. To date, its specific 
mechanism of action in RIRI remains to be fully clarified. 
Aims. This study aims to elucidate the protective effect of linarin against RIRI and further investigate whether 
the underlying mechanism is related to MT1-mediated ferroptosis, thereby providing a theoretical basis for the 
prevention and treatment of AKI with linarin. 
Methods. The RIRI mice model and NRK-52E cell model induced by hypoxia/reoxygenation (H/R) were 
established to evaluate the effect of Linarin on improving AKI. Mass spectrometry-based proteomic analysis was 
performed on renal tissues to identify potential targets of linarin. Subsequently, siRNA and overexpressed FAK 
plasmid were operated to explore the mechanism. 
Results. This work demonstrates that linarin substantially ameliorates AKI and markedly reduces the levels of 
apoptosis, inflammation, and fibrosis induced by RIRI. Furthermore, it elucidates the underlying mechanism by 
which linarin protects against RIRI through suppressing ferroptosis via inhibition of the MT1-mediated 
JAK2/STAT3.  
Discussion. The present research is the first to reveal the role of MT1 in renal IRI, providing a novel therapeutic 
target for AKI prevention and treatment. It also initially clarifies the functions and mechanisms of linarin relieving 
RIRI, offering a theoretical foundation for the development of linarin as a prophylactic and therapeutic agent 
against AKI. 
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L-theanine reduces cellular senescence through the HAS2ςNRF2 axis 
Bo-Hyun Choi, Department of Pharmacology, School of Medicine, Daegu Catholic University, Daegu 42472, 
Republic of Korea 
 
Introduction. Cellular senescence is a stable state of growth arrest in which cells lose their proliferative capacity 
while remaining viable, typically associated with aging. Natural compounds have attracted attention for their 
potential to alleviate senescence and restore suppressed cell growth. 
Aims. This study investigated whether L-theanine exerts anti-senescence effects in cellular models and explored 
the role of the HAS2ςNFE2L2 (NRF2) axis in mediating these effects. 
Methods. Senescence was induced in vitro using cisplatin and tert-butyl hydroperoxide (t-BHP). Cells were 
treated with L-theanine, and senescence markers were assessed, including senescence-ŀǎǎƻŎƛŀǘŜŘ ʲ-
galactosidase (SA- -̡gal) activity, reactive oxygen species levels, cell cycle arrest, and inflammatory gene 
expression. Expression of HAS2 and NFE2L2 was measured by qPCR and immunoblotting. Hyaluronic acid 
supplementation and NRF2 knockdown experiments were performed to assess the mechanistic pathway. 
Results. L-theanine significantly reduced SA- -̡gal activity, oxidative stress, cell cycle arrest, and inflammation-
related gene expression in both senescence models. L-theanine increased HAS2 and NRF2 expression. Hyaluronic 
acid treatment enhanced NRF2 expression, supporting HAS2 as an upstream regulator. Although L-theanine 
elevated HAS2 expression in NRF2-knockdown cells, alleviation of senescence markers was not observed under 
these conditions, indicating NRF2 dependency. 
Discussion. L-theanine exerts anti-senescence effects by activating the HAS2ςhyaluronic acidςNRF2 axis, leading 
to upregulation of NRF2 and its downstream antioxidant genes. These findings highlight L-theanine as a novel 
anti-senescence compound with a distinct mechanism involving HAS2-mediated NRF2 activation. 
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Study estimating lenalidomide and pomalidomide enantiomer levels in myeloma patients. 
Gyan Vardhan1, Vikas Kumar2, Chahat Choudhary1, Uttam Kumar Nath3, Shailender Handu1, Puneet Dhamija1. 
Dept of Pharmacol, AIIMS1, Rishikesh, UK, India; Dept of Pharmacol, AIIMS2, Bhatinda, PB, India; Dept of Haemat, 
AIIMS3, Rishikesh, UK, India 
 
Introduction. Multiple myeloma (MM) is a malignant plasma cell disorder representing 1.8% of all cancers. 
Immunomodulatory drugs like lenalidomide (LND) and pomalidomide (PMD) are crucial for treating MM. This 
study developed and validated a novel chiral stationary phase high-performance liquid chromatography (CSP-
HPLC) method to quantify LND and PMD enantiomers in human plasma. 
Aims. To explore the therapeutic drug level estimation of Lenalidomide and Pomalidomide Enantiomers in 
Multiple Myeloma Patients. 
Methods. The study included 12 MM patients (6 on LND, 6 on PMD) in their second chemotherapy cycle. Blood 
samples were collected for trough and crest levels. The CSP-HPLC method successfully separated and quantified 
the enantiomers of both drugs. 
Results. For LND, the S-(-) enantiomer showed mean trough and crest concentrations of 11.98 ng/mL and 211.44 
ng/mL, respectively. The R-(+) enantiomer had mean trough and crest concentrations of 11.13 ng/mL and 199.86 
ng/mL. For PMD, enantiomer-I showed mean trough and crest concentrations of 1.68 ng/mL and 71.45 ng/mL, 
while enantiomer-II had 1.06 ng/mL and 69.54 ng/mL, respectively. 
Discussion. The study demonstrated that the S-enantiomer of LND and enantiomer-I of PMD had slightly higher 
plasma concentrations and potentially greater antimyeloma activity. These findings provide a basis for 
developing enantiomeric compounds of LND and PMD, which could lead to more effective and safer treatments 
for MM.  
 
Vardhan G, Kumar V, Sahu PL, et al. Development and validation of a novel chiral chromatographic method for 
separation of lenalidomide enantiomers in human plasma. Chirality. 2023;35(2):83-91. 
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MC Attenuates DSS-Induced Colitis by Target Modulation and Gut Microbiome Restoration 
Seung Yon Han1, Young-Won Chin2, Sun-Young Han3, Young Hee Choi1.  
1College of Pharmacy and Integrated Research Institute for Drug Development, Dongguk University_Seoul, 
Gyeonggido, South Korea; 2College of Pharmacy and Research Institute of Pharmaceutical Sciences, Seoul 
National University, Seoul, South Korea; 3College of Pharmacy and Research Institute of Pharmaceutical 
Sciences, Gyeongsang National University, Jinju, South Korea. 
 
Introduction. Inflammatory bowel disease (IBD) is associated with aberrant immune signaling and gut 
microbiome dysbiosis. Natural compounds capable of target-specific immunomodulation and microbiome 
restoration are emerging as potential therapeutic agents. 
Aims. We evaluated the effects of MC to ameliorate IBD considering target modulation and gut microbiome 
restoration to suggest MC as a potential herbal agent for IBD treatment. 
Methods. A DSS-induced colitis mouse model was used to evaluate the efficacy of MC. Disease activity index 
(DAI), colon length, and histological scores were assessed. Pro-inflammatory cytokines were quantified to 
confirm inflammatory target modulation, and 16S rRNA sequencing was performed to analyze microbiome 
composition and diversity. 
Results. A DSS-induced colitis mouse model was used to evaluate the efficacy of MC. Disease activity index (DAI), 
colon length, and histological scores were assessed. Pro-inflammatory cytokines were quantified to confirm 
inflammatory target modulation, and 16S rRNA sequencing was performed to analyze microbiome composition 
and diversity. 
Discussion. MC alleviates DSS-induced colitis through modulation of inflammatory targets and restoration of gut 
microbiome balance. These findings highlight MC as a promising natural therapeutic candidate for IBD 
management. 
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AI-DrugIP: an AI-empowered Innovative Drug R&D Web Service Platform 
Ailin Liu. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, 
Beijing 100050, China 
 
Introduction. In traditional small molecule drug research and development, target identification and ADMET 
evaluation are two major pain points characterized by low efficiency and high failure rates, directly impacting 
the R&D timeline and costs. 
Aims. To develop the AI-DrugIP platform, integrating the target prediction module 3DSTarPred and the ADMET 
evaluation module ADMETPred, aiming to enhance the efficiency of early-stage drug discovery and reduce R&D 
risks through AI empowerment. 
Methods. 3DSTarPred employs proprietary algorithms, AlphaConf (rapid conformation generation) and 
AlphaShape (3D shape similarity calculation), and utilizes the ChEMBL 29 and PDBbind databases to construct a 
ligand-target relationship library for small molecule target prediction. ADMETPred integrates four machine 
learning algorithms, covering 27 key ADMET parameters. It incorporates a graph attention network to enable 
interpretable predictions and supports high-throughput parallel computing. 
Results. 3DSTarPred achieved a success rate of 76.27% in predicting targets for 118 FDA-approved drugs, 
outperforming mainstream platforms. It also supports multi-format file uploads and customizable parameters. 
ADMETPred surpasses admetSAR3.0 in both speed and accuracy, with the capability to highlight key 
substructures to guide molecular optimization. 
Discussion. The AI-DrugIP platform, through its proprietary algorithms and integrated design, demonstrates 
higher accuracy and robustness in target prediction and ADMET evaluation. Its user-friendly interface and 
efficient workflow contribute to accelerating early-stage drug R&D, showcasing promising potential for 
application and broader adoption. Platform URL: https://ai-drugip.pumc.wecomput.com/. 
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Novel approaches to targeting the short-chain fatty acid receptor 2 (FFA2/GPR43)  
Elizabeth Vecchio1, Naomi Drego1, Rikeish R. Muralitharan1, Jessica Holien2, Francine Z. Marques1, Department 
of Pharmacology, Monash University and Victorian Heart Institute1, Melbourne, VIC, Australia; Department of 
Biology, STEM College, RMIT University2, Melbourne, VIC, Australia.   
  
Introduction. Free fatty acid receptor 2 (FFA2, formerly GPR43) is a G protein-coupled receptor (GPCR) that is 
activated by short-chain fatty acids (SCFAs), generated via microbial fermentation of dietary fibre in the gut. 
FFA2 is an important modulator of cardiovascular health, with its absence increasing the risk of high blood 
pressure in experimental models and humans (Muralitharan et al, 2025). The paucity of high-potency ligands 
has limited the therapeutic targeting of FFA2 but may provide a novel avenue to treat cardiovascular disease.  
Aims. To optimise an in vitro semi-high-throughput screening assay to identify novel, small-molecule ligands for 
FFA2. 
Methods. Inhibition of cAMP accumulation (an indicator of FFA2 activation) was measured in CHO cells 

overexpressing FFA2 using a LANCEÑ Ultra homogenous time-resolved fluorescence resonance energy transfer 
assay kit (Revvity). Once assay conditions were optimised, 113 compounds identified during an in-silico screen 
of our in-house library of 20 million small molecule compounds were tested at a single point concentration (50 
µM) to assess potential receptor hits. Ligand activity was normalised to the level of cAMP inhibition elicited by 
the endogenous ligand, acetate. 
Results. Cell suspensions of FFA2-CHO cells (500 cells/well in a 384-well plate), stimulated with 3 µM of the 
direct adenylate cyclase activator, forskolin, demonstrated the optimal window for measurement of cAMP 
inhibition. The 113 lead compounds identified in the in-silico screen displayed varying levels of receptor 
activation. 12 compounds demonstrated >25% cAMP inhibition relative to 10mM acetate. Some compounds 
appeared to attenuate cAMP inhibition levels below baseline, which may indicate inverse agonist activity.  
Discussion. This study has developed an experimental pipeline for identifying FFA2 ligands. The potential 
identification of novel ligands contributes to our understanding of FFA2 pharmacology and supports the early-
stage development of therapeutic strategies for cardiovascular disease, in particular hypertension. 
 
Muralitharan R et al (2025) Circulation Research 136:e20-e33 
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A novel 2-aminobenzimidazole-based compound, Jzu 25, exhibits anti-glioblastoma activity in preclinical 
studies 
Chin-Hui Chuang1,2, Shiu-Wen Huang1,2,3,4,5, Ming-Jen Hsu1,2. 1Department of Pharmacology, School of Medicine; 
2Graduate Institute of Medical Sciences, College of Medicine, Taipei Medical University, Taipei, Taiwan. 
3Department of Research Center of Thoracic Medicine and Asthma; 4Department of Medical Research; 
5Translational Imaging Research Center, Taipei Medical University Hospital, Taipei, Taiwan 
 
Introduction. Glioblastoma, the most aggressive primary brain tumor in adults, is highly resistant to 
conventional therapies, leading to a poor prognosis with a median overall survival of only 12-15 months. It 
underscores the critical need for developing more effective therapeutic strategies. In this study, we investigated 
the anti-glioblastoma activities of Jzu25, a novel benzimidazole compound. 
Aims. We aim to establish the underlying mechanisms by which Jzu25 induces glioblastoma cell death. 
Methods. Cell viability, cell cycle distribution, and apoptosis were analyzed by MTT assay and flow cytometry. 
The underlying mechanisms of Jzu25 were investigated using siRNA and pharmacological inhibitors, with 
subsequent confirmation by luciferase reporter assays and Western blot analysis. We also established the 
orthotopic xenograft and syngeneic glioblastoma mouse models to evaluate the in vivo efficacy of Jzu25, with 
tumor progression assessed via IVIS Spectrum Imaging and histological staining. 
Results. Jzu25 effectively reduced glioblastoma cell viability, arrested the cell cycle, and induced apoptosis. 
Mechanically, Jzu25 modulated cell cycle regulators, including p21 and survivin, by activating the AMPK-
p38MAPK-p53 signaling cascade. This cascade led to elevated levels of p21 and reduced levels of survivin. 
Knockdown of survivin using siRNA significantly induced cell cycle arrest and apoptosis in glioblastoma cells. In 
murine models, systemic administration of Jzu25 significantly suppressed the intracranial growth of 
glioblastoma and improved survival rates.   
Discussion. Our findings demonstrate that Jzu25 is a promising therapeutic candidate for glioblastoma. It 
induces glioblastoma cell apoptosis by regulating the cell cycle and exhibiting potent anti-angiogenic activity. 
These multimodal effects work synergistically to suppress glioblastoma growth and prolong survival in vivo. 
Importantly, effective tumor suppression was achieved with systemic administration in an orthotopic 
glioblastoma model, highlighting Jzu25's potential, as it suggests the compound's ability to cross the blood-brain 
barrier, a critical hurdle for many glioblastoma treatments. 
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Drug-likeness and anticancer potential of hexane volatile compounds from Viscum continuum: An 
integrated in vitro and in silico study  
{ aŀǇŦǳƳŀǊƛцϝΣ ± aŀōŀǎŀчΣ a aƻǘƘƛōŜшΣ Y .ŀǎǎŜȅщΣ { Dƻƭƻƭƻ  
¹Department of Physiology, Sefako Makgatho Health Sciences University, Pretoria, South Africa. 
³Division of Pharmacology, Faculty of Pharmacy, Rhodes University, Makhanda, South Africa. 
 
Introduction. Viscum continuum, a South African mistletoe species, is widely used in traditional medicine but 
remains poorly characterized scientifically. Despite growing interest in mistletoe species as sources of anticancer 
agents, little is known about the pharmacological activity or molecular mechanisms of V. continuum. 
Investigating its volatile constituents provides an opportunity to bridge ethnomedicinal knowledge with modern 
pharmacological validation. 
Aims. This study evaluated the cytotoxic potential and drug-likeness of volatile compounds from the n-hexane 

extract of V. continuum using integrated in vitro and in silico approaches. 
Methods. Gas chromatographyςmass spectrometry (GC-MS) was used to identify volatile constituents. 
Cytotoxicity was assessed against MCF7 (breast) and A549 (lung) cancer cell lines. Pharmacokinetic profiles were 
predicted with SwissADME. Protein targets were identified using SwissTargetPrediction, followed by molecular 
docking. QSAR modelling of PPARG inhibitors (AID 743199 dataset) was performed using a random forest 
algorithm. 
Results. Eucalyptol and conjugated linoleic acid (CLA) ester were identified as major constituents. The n-hexane 
extract displayed selective cytotoxicity toward MCF7 and A549 cells. SwissADME predicted favourable drug-
likeness for both compounds. Target prediction indicated CYP19A1, an oestrogen biosynthesis enzyme, as 
ŜǳŎŀƭȅǇǘƻƭΩǎ ǘƻǇ ǘŀǊƎŜǘ όŘƻŎƪƛƴƎ ǎŎƻǊŜΥ ς2.7 kcal/mol), suggesting relevance in hormone-dependent breast 
cancer. CLA ester showed the highest affinity for PPARG (ς4.9 kcal/mol), a nuclear receptor implicated in lung 
cancer, with additional predicted targets including ALOX5, SCD, and PPARA. QSAR modelling achieved high 
accuracy (AUC = 0.99), with ExtFP663 and ExtFP956 as key predictive features. 
Discussion. Eucalyptol and CLA ester are promising anticancer candidates with selective cytotoxicity and 
favourable pharmacokinetics. Their predicted targeting of CYP19A1 and PPARG supports potential therapeutic 
applications in hormone-dependent breast and lung cancers, meriting further preclinical investigation. 
 

Daina A, Michielin O, Zoete V (2017). SwissADME: a free web tool to evaluate pharmacokinetics, drug-likeness 
and medicinal chemistry friendliness of small molecules. Sci Rep, 7:42717. 
Choudhary S, Ahmad S, Abhishek JP, Sharma P, Gautam N, Kushawaha SK, Ashawat MS. Viscum album: A 
comprehensive review of taxonomic insight, botanical overview, and pharmacological prospects. 
Mapfumari S, Bassey K (2024). Cytotoxicity, anticancer potentials and anticancer phytochemicals present in 
Viscum continuum E. Mey. Ex Sprague extracts. J Biol Regul Homeost Agents, 38(4):3375-3384. 
Barlow BA, Wiens D (1975). Permanent translocation heterozygosity in Viscum hildebrandtii Engl. and V. 
engleri Tiegh. (Viscaceae) in East Africa. Chromosoma, 53(3):265-272. 
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Investigating the biased signalling of orphan G protein-coupled receptor, bombesin 3 
Olivia A. Clink1, Mariah R Stavrou1, Joshua A. Nillama2, Luke Hunter2, Nicola J Smith1 
1Orphan Receptor Laboratory, Department of Pharmacology, School of Biomedical Sciences, UNSW Sydney, 
NSW, Australia; 2School of Chemistry, UNSW Sydney, NSW, Australia 

 

Introduction. There is an urgent need for novel lung cancer therapeutics, as patients experience significant 
development of drug resistance and have a five-year survival of only 26%. Our lab has identified the orphan G 
protein-coupled receptor, Bombesin 3 (BB3), as a novel therapeutic target for lung adenocarcinoma. Though it 
lacks the characteristics of an oncogenic driver, BB3 could be used as a conduit for delivering a toxic payload to 
cancer cells. Identifying appropriate drugs for conjugation requires an accurate understanding of BB3Ωǎ ǎƛƎƴŀƭƭƛƴƎ 
profile, including its potential for ligand bias, which has not yet been characterised.  
Aims. We sought to elucidate the signalling profile of selective synthetic ligands at BB3, agonists MK-5046 and 
Bag-1, and our in-house synthesised antagonist Bantag-1. Pathways of interest are the canonical G protein 

signalling pathways Gas, Gai, and Gaq, as well as b-arrestin recruitment and ERK phosphorylation pathways.  
Methods. Human embryonic kidney (HEK293) cells transiently transfected with human BB3 were stimulated with 

the selective synthetic ligands across four assays: BRET1 cAMP sensing assay for Gas and Gai signalling; 

GCaMP5G calcium sensing fluorescent assay for Gaq; NanoBiT b-arrestin recruitment assay and BRET1-based 
biosensor for ERK1/2 phosphorylation. The Operational Model of Ligand Bias will be applied to the data.  
Results. We report that BB3 can be activated by Bag-1 and MK-5046 to varying degrees, depending upon the 
endpoint measured. Our in-house synthesised antagonist, Bantag-1, differed in displaying competitive vs non-
competitive antagonism depending upon the assay and the ligand used.  
Discussion. Our early results indicate that biased signalling is present at BB3. Further experiments are needed 
to understand the extent to which bias may affect development of conjugated BB3 therapeutics in lung cancer.  
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Enhanced anticancer effect of carfilzomib by calcium peroxide nanoparticles targeting ER stress 
Xiao-Ming Zhu1*, Dan Yin1, Xuan Wu1. State Key Laboratory of Mechanism and Quality of Chinese Medicine, 
Macau University of Science and Technology 1, Macau SAR, China. 
  
Introduction. Encouraged by the clinical success of proteasome inhibitors treating hematological malignancy, 
continuous efforts are being made to improve their efficacy and expand their applications to solid tumor 
therapy. 
Aims. Motivated by the excellent synergistic anticancer effect of oxidative stress and proteasome inhibitors, the 
calcium peroxide (CaO2) nanoparticles were incorporated with proteasome inhibitor carfilzomib (CFZ)-based 
chemotherapy in this report. 
Methods. In this study, liposomes were used to encapsulate CFZ and CaO2 nanoparticles for effective 
combination therapy targeting the interplay between calcium overload and oxidative stress. 
Results. The reactive oxygen species (ROS) generation and glutathione depletion by low-dose CaO2 complement 
CFZ-induced ubiquitinated protein accumulation further triggering endoplasmic reticulum (ER) stress leading to 
calcium overload and mitochondrial dysfunction. The liposome-based codelivery system is capable of 
transporting CFZ and CaO2 simultaneously to the tumor, and results in a superior antitumor effect in U-87 MG 
tumor-bearing mice compared with monotherapy. 
Discussion. Taken together, CaO2 holds great potential to sensitize proteasome inhibitors in the treatment of 
solid tumors, and this work also presents a new combination therapy strategy targeting the crosstalk between 
proteasome inhibitors and oxidative stress for future cancer therapy. 
 
Acknowledgement: This work was funded by Macau Science and Technology Development Fund (0093-2024-
RIB2, 0035/2022/A1) 
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Cetuximab inhibits BTC-induced angiogenesis via EGFR/MAPK/ANGPT2 pathway in non-small cell lung cancer 
Syuan-Ling Lin1,2, Sheng-Mou Hou3,4, Chih-Yang Lin5. Graduate Institute Of Biomedical Sciences, China Medical 
University1; Translational medicine research center, China Medical University Hospital2, Taichung, Taiwan. 
Department of Research, Taiwan Blood Services Foundation3Σ ¢ŀƛǇŜƛΣ ¢ŀƛǿŀƴΤ ¢ƘŜ 5ƛǊŜŎǘƻǊΩǎ hŦŦƛŎŜΣ {Ƙƛƴ YƻƴƎ 
Wu Ho-Su Memorial Hospital4, Taipei, Taiwan; Translational Medicine Center, Shin Kong Wu Ho-Su Memorial 
Hospital5 Taipei, Taiwan. 
  
Introduction. Lung cancer remains a leading cause of cancer-related mortality worldwide, largely due to the 
poor prognosis associated with metastatic disease. Angiogenesis plays a pivotal role in tumor growth and 
dissemination. Betacellulin (BTC), a member of the epidermal growth factor (EGF) family, has been implicated 
in promoting tumor angiogenesis and metastasis in several malignancies; however, its function in lung cancer 
has not been fully elucidated. 
Aims. This study aimed to investigate the role of BTC in promoting angiogenesis in non-small cell lung cancer 
(NSCLC) and the potential therapeutic effects of Cetuximab. 
Methods. Analysis of the GEO database was performed to examine BTC mRNA levels in NSCLC, with a focus on 
adenocarcinoma cell lines. Functional in vitro assays were conducted to evaluate the effects of BTC 
overexpression on ANGPT2 expression and angiogenic activity in HUVECs. ANGPT2 knockdown experiments, 
EGFR/MAPK signaling inhibition, and Cetuximab treatment were applied to explore underlying mechanisms. In 
vivo validation was carried out using xenograft tumors derived from BTC-overexpressing A549 cells. 
Results. Elevated BTC expression was identified in NSCLC, particularly adenocarcinoma. BTC overexpression 
significantly increased ANGPT2 expression and promoted tube formation in HUVECs, effects abolished by 
ANGPT2 knockdown. Cetuximab treatment suppressed BTC-induced ANGPT2 expression, EGFR phosphorylation, 
and angiogenic activity. Mechanistically, BTC activated the EGFR/MAPK (ERK, p38, JNK)/c-Jun pathway, leading 
to nuclear translocation of c-Jun, which was blocked by MAPK inhibitors. In vivo, BTC-overexpressing xenografts 
displayed increased tumor growth and elevated expression of BTC, ANGPT2, and CD31. 
Discussion. BTC promotes angiogenesis in NSCLC via the EGFR/MAPK/c-Jun/ANGPT2 signaling pathway. 
Cetuximab effectively inhibits BTC-driven angiogenesis, underscoring its therapeutic potential in lung cancer. 
Targeting BTC signaling may represent a novel strategy to suppress angiogenesis and improve clinical outcomes. 
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Factors influencing the uptake of doxorubicin into BT-20 triple-negative breast carcinoma spheroids 
Cara de Moura-Cunningham1, June Serem2, Ross Anderson3, Keith Ncube1, Werner Cordier1. Dept of 
Pharmacology1, Dept of Anatomy2, Dept of Physiology3, Univ of Pretoria, Pretoria, South Africa. 
 
Introduction. Doxorubicin, a commonly used 
antineoplastic drug against triple-negative breast cancer 
relies on cellular transport, ionisation, and membrane 
permeability for uptake into solid tumours (Rivankar 2014). 
Given rising chemoresistance, further elaboration for 
contributing factors to uptake is needed. 
Aims. Tƻ ŘŜǘŜǊƳƛƴŜ ŘƻȄƻǊǳōƛŎƛƴΩǎ ŎȅǘƻǘƻȄƛŎƛǘȅ ƛƴ 
combination with agents altering membrane integrity (P-ƎǇ ǘǊŀƴǎǇƻǊǘŜǊ ŦǳƴŎǘƛƻƴ όǾŜǊŀǇŀƳƛƭύ ŀƴŘ ǇI όʰ-cyano-
4-hydroxycinnamate [CHC]) in BT-20 triple-negative breast carcinoma spheroids.  
Methods. The 72-hour cytotoxic effects of Day 4 spheroids treated with doxorubicin, EGTA, verapamil, or CHC 
were assessed with planimetry, and acid phosphatase activity. Combinations were evaluated by fluorescence 
microscopy, while western blotting profiled E-cadherin and overall cadherin expression. 
Results. 5ƻȄƻǊǳōƛŎƛƴ όмл ҡaύ ǊŜŘǳŎŜŘ ǎǇƘŜǊƻƛŘ ǾƻƭǳƳŜ ōȅ нтΦр҈ ŀƴŘ Ǿƛŀōƛƭƛǘȅ ōȅ офΦф҈ όƴҐмлΣ tғлΦлллмύ, while 
EGTA (2 mM) disrupted spheroid integrity. Doxorubicin with 1.5 mM EGTA increased viability by 16%, verapamil 
at 25ς50 µM increased viability by 25%, and CHC increased viability by 49% (n=10, P<0.001) at 0.5 mM and 82% 
at 1 mM (n=11, P<0.0002). Microscopy revealed an increase in doxorubicin accumulation in spheroid cores after 
combinational treatment. Western blotting showed differential cadherin profiles between monolayer and 
spheroid cultures. 
Discussion. Doxorubicin treatment may upregulate E-cadherin expression through reactive oxygen species 
generation (Na et al 2021). Retained protons, resulting from CHC treatment, could limit nuclear uptake of the 
drug through ionisation. These findings suggest that altering these factors may alter the response towards 
doxorubicin, however, further investigation is needed to ascertain to what degree this can be modulated. 
 
Rivankar S (2014) J. Cancer Res. Ther. 10(4):853-8 
Na et al (2021) Biochem Biophys Res Commun. 567:131-137 
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High-throughput medulloblastoma 3D modelling reveals a repurposed CNS drug targeting MYC-driven 
disease 
Shubneet Kaur1, Mohammed Sedeeq2, Kaveh Baghaei1, Iman Azimi1. Dept of Pharmacol, Monash Univ1, 
Clayton, VIC; School of Pharm and Pharmacol, Univ of Tasmania2, Hobart, TAS. 
  
Introduction. Medulloblastoma is the most common malignant brain tumour in children. Despite multimodal 
treatment strategies, outcomes for aggressive subtypes demonstrate poor overall survival rates and high 
incidences of metastatic disease. Current drug discovery efforts rely heavily on two-dimensional culture systems 
with limited tumour architecture, brain-like mechanics, and invasive behaviour recapitulation, limiting their 
predictive value. Therefore, demonstrating an urgent need for physiologically relevant platforms capable of 
identifying effective bloodςbrain barrier-permeable therapeutics with improved selectivity. 
Aims. Development of a novel high-throughput three-dimensional soft-agarςbased assay that models brain 
tissue stiffness and enables quantitative assessment of medulloblastoma growth and viability in a 384-well 
format.  
Methods. Group 3 medulloblastoma cells were grown as colonies within a 0.4% agar matrix, and the assay was 
ƻǇǘƛƳƛǎŜŘ ǘƻ ƘŀǾŜ ½-factors greater than 0.6 and high signal-to-background ratios using complementary 
fluorescence-based viability readouts. This platform was used to screen 320 clinically approved, brain-penetrant 
compounds.   
Results. From this screen, several dopamine D2 receptor modulators demonstrated medulloblastoma 
suppression, and pimozide was selected for follow-up based on potency and selectivity. Validation studies 
demonstrated concentration-dependent suppression of cell viability across multiple MYC-driven Group 3 
medulloblastoma cell lines in both two- and three-dimensional systems, with minimal toxicity to normal brain 
cells. Pimozide significantly reduced c-Myc protein levels without any corresponding changes in MYC mRNA, 
consistent with translational regulation. Analysis of patient transcriptomic datasets identified higher DRD2 
expression in medulloblastoma samples compared with normal brain tissue, indicating enrichment of this target 
axis in medulloblastoma and supporting the translational relevance of dopamine receptor modulation in MYC-
driven disease. 
Discussion. We report a robust, scalable and physiologically relevant three-dimensional screening platform, 
enhancing rapid identification of clinically approved and brain-penetrant therapeutic candidates, and 
translational potential for medulloblastoma. Additionally, we identify Pimozide as a promising repurposed 
candidate for aggressive medulloblastoma subtypes, warranting further preclinical evaluation alone and in 
combination with existing therapies.  
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Non-canonical Oxytocin Receptor Trafficking and Compartmentalised ERK Signalling  
Shuqi Dong1, Alastair C. Keen1, Michelle L. Halls1. Drug Discovery Biology Theme, Monash Institute of 
Pharmaceutical Sciences, Monash University1, Parkville, VIC, Australia.   
  
Introduction. Oxytocin receptors (OTRs) regulate physiological 
processes through G protein-dependent pathways via coupling to 

Gaq/11 and Gai/o subunits. Following activation, OTRs traffic via a 
Rab4/Rab5-dependent recycling pathway (Conti et al, 2009). 
Studies have also demonstrated OTR localisation in the nucleus 
(Kinsey et al, 2007). However, whether the OTR can traffic to and 
signal from intracellular organelles remain understudied.  
Aims. To investigate the spatial regulation of the OTR by mapping 
receptor trafficking and compartmentalised signalling. 
Methods. All experiments were conducted in transiently 
transfected HEK293 cells. Receptor trafficking was monitored using bioluminescence resonance energy transfer 
(BRET) (Lan et al, 2012). Receptor activation in intracellular organelles was assessed using Venus-tagged mini-G 
proteins (Wan et al, 2018). Location-specific ERK1/2 activity was quantified using ERK kinase activity reporter 4 
(EKAR4) sensors (Keyes et al, 2020; Kwon et al, 2022).  

Results. Oxytocin induced rapid OTR trafficking to early (1 mM oxytocin area under the curve (AUC) mean±SEM 

3.89±0.07, P<0.05 vs vehicle, n=4), late (0.67±0.15, P<0.05 1 mM oxytocin vs vehicle, n=4) and recycling 

endosome as well as Golgi (0.81±0.03, P<0.05 1 mM oxytocin vs vehicle, n=4), but not the nucleus (figure above). 
MiniGsq recruitment also highlighted compartmentalised OTR activation. Oxytocin caused a concentration-
dependent increase in ERK activity in endosomes and the nucleus.  
Discussion. These results reveal non-canonical OTR activation of ERK at endosomes and the nucleus. Endosomal, 
but not nuclear, trafficking of OTRs correlates with ERK activation in this compartment. Future studies will need 
to determine the location of the OTR that regulates nuclear and endosomal ERK activity. 
 
Conti F et al (2009) Am J Physiol Endocrinol Metab 296:E532-42. Keyes J et al (2020) Elife 9:e57410. Kinsey C G 
et al (2007) J Cell Mol Med 11:96-110. Kwon Y et al (2022) Nature 611:173-179. Lan T et al(2012) Traffic 13:1450-
1456. Wan Q et al (2018) J Biol Chem 293:7466-7473.  
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Beyond the 3Rs: The 12Rs of animal research 
David I Lewis1, Wihan Pheiffer2, Christiaan B. Brink3. School of Biomedical Sciences, University of Leeds1, Leeds, 
West Yorks, United Kingdom; Preclinical Drug Development Platform2 and Centre of Excellence for 
Pharmaceutical Sciences3, North-West University, Potchefstroom, North West Province, South Africa 
  
Introduction. Research involving animals has issues with reliability, reproducibility, and translatability to other 
species. The Principles of Humane Experimental Technique, the 3Rs, were introduced to support the humane 
care and use of animals in research. However, research involving animals requires additional ethical issues to be 
considered. Further, there is not one global uniform opinion. Ethical values differ between cultures, 
communities, legislations, and may change over time. This myriad of views and values can be confusing, 
particularly for those new to ethics or research. 
Aims. To create an inclusive ethical framework encompassing all the ethical issues surrounding research 
involving animals. 
Methods. The 12Rs Framework, consisting of three domains: Animal Welfare (Replacement, Reduction, 
Refinement), Social Value (Respect, Responsibility, and Regulations), Scientific Integrity (Reproducibility, 
Relevance, and Transferability) was created. The intersection of the three domains leads to Righteousness, 
Reliability, and Reckoning. 
Results. The 12Rs are being disseminated globally. They have been incorporated into the South African Ethics in 
Health Research Guidelines, adopted by a company as the ethical basis of their product and by other animal 
welfare sectors. 
Discussion. Adoption of the 12Rs framework by researchers will support humane, high-quality, and impactful 
scientific research. Whilst we all are on the same journey to replace the involvement of animals in research, 
different stakeholders and communities across the world will have different priorities, needs, and constraints. 
They will focus on different Rs. This is particularly relevant to research in the Global South where access to 
technologically advanced in vitro alternatives is limited. 
 
Dept of Health (2024). https://www.health.gov.za/wp-content/uploads/2024/05/NDoH-2024-Health-Research-
Guidelines-3rdEdition-v0.1.pdf  
Somark. https://www.somarkinnovations.com/news/innovative-laboratory-animal-identification-solutions/  
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The structural and pharmacological characterisation of the neuropeptide S receptor 1 
Feng (Ruby) Tang1, Celine Valant1,2 and David M. Thal1,2. Drug Discovery Biology, Monash Institute of 
Pharmaceutical Sciences1, Melbourne, VIC, Australia; ARC Centre for Cryo-Electron Microscopy of Membrane 
Proteins, Monash Institute of Pharmaceutical Sciences2, Melbourne, VIC, Australia 
  
Introduction. Endometriosis is described as the growth of uterine-like tissue outside of the uterus and a key 
symptom is chronic severe pelvic pain (Crump et al, 2024). The current treatments are limited and include 
surgery and hormonal contraceptives, which are suggested to be inadequate for pain management and supress 
fertility, respectively (Crump et al, 2024). Recently, a neuropeptide S receptor 1 (NPSR1) antagonist was 
demonstrated to reduce abdominal pain in an endometriosis mouse model (Tapmeier et al, 2021), highlighting 
its therapeutical potential as a drug target. Currently, there are no experimentally determined atomic structures 
of the NPSR1, which is suggested to be a major contributor to the lack of NPSR1 targeted drugs progressing to 
clinical studies. 
Aims. To structurally and pharmacologically determine the active and inactive state structures of the NPSR1 in 
complex with its ligands. 
Methods. Active state NPSR1 constructs were designed and screened in insect cells, followed by protein 
expression and purification. Additionally, NPSR1 antagonists were pharmacologically characterised in functional 
assays. 
Results. Here, we report that 20 mL/L of the NPSR1 fused mini-G protein construct exhibits high expression at 
48 h and it was subsequently purified with G protein beta-gamma subunits. Additionally, pharmacological 
characterisation showed that NPSR1 antagonists SHA 68, NCGC84 and MIPS-54170 inhibit neuropeptide S (NPS)-
induced calcium mobilisation with pA2 ± SEM values of 7.13 ± 0.12, 7.67 ± 0.07, and 8.21 ± 0.03 (n=3), 
respectively. 
Discussion. We aim to gain a deeper understanding of the molecular interactions involved in ligand binding at 
NPSR1 and the differences between receptor activation and inactivation. In vitro profiling of the NPSR1 
antagonists will enable us to directly compare their functional and binding activities. Collectively, this knowledge 
may help guide the development of new NPSR1 compounds for the treatment of pain associated with 
endometriosis. 
 
Crump J et al (2024) Aust J Gen Pract 53:11-18  
Tapmeier T et al (2021) Sci Transl Med 13(608)  
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Sulforaphane Affects Astrocytic Modulation and Neurological Recovery After Ischemic Stroke 
Yuan Zhou1,2,7, Ogunleye Femi Abiola3,5,7, Yukuan Shi1,2, Yumei Zhou3,5, Lan Yan3,5, Di Gao2,7, Yinzhong Ma3,7, 
Lida Du2,4,7; 1Division of Neurobiology, Johns Hopkins University, Baltimore, MD21205, USA; 2Provincial 
Laboratory of Polymorphic Medicine, Shandong, China; 3Institute of Biomedicine and Biotechnology, Shenzhen 
Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen, Guangdong, China; 4Institute of 
Molecular Medicine & Innovative Pharmaceutics, Qingdao University, Qingdao, China; 5University of Chinese 
Academy of Sciences, Beijing, China; 6These authors contributed equally to this work; 7These authors jointly 
supervised this project and shared the corresponding authorship. 
 
Introduction. Ischemiaςreperfusion injury induces complex neurovascular and glial responses that drive 
secondary brain damage. Astrocytic lipid metabolic dysregulation has emerged as a key contributor to post-
stroke progression. Sulforaphane has shown anti-inflammatory and antioxidant properties and potential 
neuroprotective effects; however, its impact on astrocytic lipid metabolism during stroke remains unclear. 
Aims. To evaluate whether sulforaphane modulates astrocytic lipid metabolism and improves neurovascular 
recovery following ischemic stroke, and to assess the effects of treatment. 
Methods. Transient middle cerebral artery occlusion was performed in mice, followed by reperfusion. 
Sulforaphane was administered during the acute phase. Neurological deficits, infarct volume, astrogliosis, 
bloodςbrain barrier integrity, inflammatory markers, vascular remodeling, and lipid metabolic profiles were 
assessed using behavioral testing, histological analysis, and lipidomic evaluation. 
Results. Sulforaphane treatment significantly improved neurological outcomes and reduced infarct size after 
I/R. Treatment attenuated reactive astrogliosis and normalized astrocytic lipid metabolic signatures, particularly 
within sphingolipid and glycerophospholipid pathways. These changes were associated with preserved bloodς
brain barrier integrity and reduced neuroinflammation. However, prolonged administration impaired vascular 
remodeling during later stages of recovery. 
Discussion. Sulforaphane demonstrates therapeutic potential by modulating astrocytic lipid metabolism, 
supporting glial metabolism-oriented strategies for ischemic stroke intervention. 
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NGI-1 enhances immunotherapy against glioblastoma via blocking PLOD2 glycosylation 
You-Cheng Liao1, Tsung-I Hsu1. Ph.D. Program in Medical Neuroscience, College of Medical Science and 
Technology, Taipei Medical University1, Taipei, Taiwan.  
 
Introduction. Glioblastoma (GBM) is an aggressive brain 
tumor with limited treatment options. Tumor 
hypersialylation facilitates immune evasion by reducing 
ǊŜŎƻƎƴƛǘƛƻƴ ŀƴŘ ŎȅǘƻǘƻȄƛŎƛǘȅ ƻŦ ƴŀǘǳǊŀƭ ƪƛƭƭŜǊ όbYύ ŀƴŘ ʴʵ ¢ 
cells. Inhibiting glycosylation may restore immune 
recognition and enhance the efficacy of immunotherapy. 
Aims. We aim to assess the effects of NGI-1 (N-glycosylation 
inhibitor-1) on GBM progression, sialic acid metabolism, the 
glycosylation pathway, and immune susceptibility. 
Methods. NGI-1-treated GBM cells were subjected to CCK-8 assays to assess cell viability, immunoblotting to 
detect glycoprotein expression, immunofluorescence to measure sialic acid levels, RNA sequencing combined 
ǿƛǘƘ LƴƎŜƴǳƛǘȅ tŀǘƘǿŀȅ !ƴŀƭȅǎƛǎ όLt!ύ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ƳŜŎƘŀƴƛǎƳǎΣ ŀƴŘ bY ŀƴŘ ʴʵ ¢ ŎŜƭƭǎ Ŏƻ-culture 
cytotoxicity. 
Results. NGI-м ǘǊŜŀǘƳŜƴǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǎǳǇǇǊŜǎǎŜŘ D.a ǇǊƻƭƛŦŜǊŀǘƛƻƴ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ǎŜƴǎƛǘƛǾƛǘȅ ǘƻ bY ŀƴŘ ʴʵ ¢ 
cellςmediated cytotoxicity. RNA-seq and IPA further revealed suppression of mitochondrial-related genes, 
activation of glycolysis, and inhibition of both N- and O-glycosylation pathways. Additionally, NGI-1 decreased 

glycosylated PLOD2 (Procollagen-Lysine,2-Oxoglutarate 5-Dioxygenase 2) and upregulated ULBP2 (U16 binding 

protein 2), thereby enhancing immune cell recognition. Immunofluorescence confirmed reduced sialylation 
signals in NGI-1ςtreated GBM cells, validating its effect on removing the glycan shield. However, the 
overexpression of PLOD2 diminished the impact of NGI-м ƻƴ ŎŜƭƭ ƎǊƻǿǘƘΣ ƛƳƳǳƴŜ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘƻ bY ŀƴŘ ʴʵ ¢ 
cells, and the removal of glycosylated PLOD2. 
Discussion. NGI-1 acts as a dual modulator by disrupting glycosylation and altering tumor metabolism, thereby 
ǊŜŘǳŎƛƴƎ ƛƳƳǳƴŜ ŜǾŀǎƛƻƴ ŀƴŘ ǎŜƴǎƛǘƛȊƛƴƎ D.a ŎŜƭƭǎ ǘƻ bY ŀƴŘ ʴʵ ¢ ŎŜƭƭ ŎȅǘƻǘƻȄƛŎƛǘȅΦ Importantly, PLOD2 
overexpression confers resistance, emphasizing its importance as a critical factor in immune evasion. These 
findings highlight NGI-1 as a promising adjunctive strategy to enhance innate immuneςbased therapies for GBM.  
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In vitro probiotic evaluation of Lactobacillus isolates from African fermented food condiments 
Charles O. Esimone1, Department of Pharmaceutical Microbiology and Biotechnology, Faculty of Pharmaceutical 
Sciences, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria1; Chidozie N.E. Ibezim2, Department of 
Pharmaceutical Microbiology and Biotechnology, Faculty of Pharmaceutical Sciences, University of Port 
Harcourt, Rivers State, Nigeria2; Kingsley C. Anukam 1,3,4, Department of Pharmaceutical Microbiology and 
Biotechnology, Faculty of Pharmaceutical Sciences, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria1; 
Uzobiogene Genomics, London, Ontario, Canada3; Department of Medical Microbiology & Public Health, Faculty 
of Medical Laboratory Science, Nnamdi Azikiwe University, Awka, Anambra State, Nigeria4; Wannes V. Beeck5, 
Research Group of Environmental Ecology and Applied Microbiology, Department of Bioscience Engineering, 
University of Antwerp Groenenborgerlaan 171, B-2020 Antwerp, Belgium5; Camille A..5, Research Group of 
Environmental Ecology and Applied Microbiology, Department of Bioscience Engineering, University of Antwerp 
Groenenborgerlaan 171, B-2020 Antwerp, Belgium5; M.V.D. Broek5, Research Group of Environmental Ecology 
and Applied Microbiology, Department of Bioscience Engineering, University of Antwerp Groenenborgerlaan 
171, B-2020 Antwerp, Belgium5; Amaka M. Awanye2, Department of Pharmaceutical Microbiology and 
Biotechnology, Faculty of Pharmaceutical Sciences, University of Port Harcourt, Rivers State, Nigeria2; Anthony 
A. Attama6, Drug Delivery and Nanomedicines Research Group, Department of Pharmaceutics, University of 
Nigeria Nsukka 410001, Enugu State, Nigeria6. 
 

Introduction: The use of fermented food condiments with its attendant improvement in organoleptic quality 
and shelf-life of foods and the fact that lactic acid bacteria (LAB) are responsible for its fermentation have 
necessitated this study.  
Aim of the study: to isolate and characterize lactic acid bacterial strains from African fermented food condiments 
(FFC). 
Methods: Samples of market-ready, artisanal prepared, FFC in South-East Nigeria were procured. Lactic acid 
bacteria were isolated using De Man, Rogosa Sharpe (MRS) agar by a surface drop plate technique. After 
enumeration and initial identification, LAB isolates obtained were further evaluated based on their in vitro 
probiotic properties.  
Results and discussion: The 16S rRNA gene sequence analysis identified mostly Lactobacillus species. The 
species showed adherence to Caco-2 cell lines, auto-aggregation after 24 hr and the ability to inhibit some 
human enteric pathogens. They were susceptible to antibiotics tested except for a few ampicillin-resistant 
strains. All strains exhibited tolerance to simulated gastrointestinal conditions of pH 4.0, NaCl (3.5 and 6.5%) and 
Bile (0.3 and 0.6%) at 4 hr treatment better than or similar to reference strain Lactobacillus rhamnosus GG (LGG). 
Conclusion: This study revealed the abundance of lactobacillus species in African fermented food condiments. 
Having demonstrated promising strain-specific in vitro probiotic attributes, they can be further assessed for their 
safety, other health benefits and possibly considered for formulation as probiotics.   
Key words: Probiotics, Lactobacillus, Africa, Fermented food condiments, in vitro. 
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Activity of a polyherbal formulation on type 2 diabetes in Wistar rats 
Christine F. Nyangono Biyegue1Σ [ŀōƻǊŀǘƻǊȅ ƻŦ tǊƻŎŜǎǎ 9ƴƎƛƴŜŜǊƛƴƎΣ !ŘǾŀƴŎŜŘ ¢ŜŀŎƘŜǊΩǎ ¢ǊŀƛƴƛƴƎ /ƻƭƭŜƎŜ ŦƻǊ 
Technical Education, University of Douala, P.O. Box 1872 Douala, Cameroon1; Deborah E.1, Laboratory of Process 
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Douala, Cameroon1; William D. Asongni1Σ [ŀōƻǊŀǘƻǊȅ ƻŦ tǊƻŎŜǎǎ 9ƴƎƛƴŜŜǊƛƴƎΣ !ŘǾŀƴŎŜŘ ¢ŜŀŎƘŜǊΩǎ ¢ǊŀƛƴƛƴƎ 
College for Technical Education, University of Douala, P.O. Box 1872 Douala, Cameroon1; Julien A. A. Agamou1, 
[ŀōƻǊŀǘƻǊȅ ƻŦ tǊƻŎŜǎǎ 9ƴƎƛƴŜŜǊƛƴƎΣ !ŘǾŀƴŎŜŘ ¢ŜŀŎƘŜǊΩǎ ¢ǊŀƛƴƛƴƎ /ƻƭƭŜƎŜ ŦƻǊ ¢ŜŎƘƴƛŎŀƭ 9ŘǳŎŀǘƛƻƴΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ 
Douala, P.O. Box 1872 Douala, Cameroon1;  Fabrice F. D. Dongmo2, Department of Biochemistry, Faculty of 
Science, University of Douala, P.O. Box 24157 Douala, Cameroon2; Evariste F. Fedoung1, Laboratory of Process 
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Douala, Cameroon1 

 

Background: Type 2 diabetes leads to complications due to an imbalance in reactive oxygen species production. 
Therefore, managing oxidative stress is vital for addressing diabetes-related issues and improving health 
outcomes. 
Aim of the study: To assess the effect of a polyherbal formulation on oxidative stress markers and the hepatic 
and renal function in type 2 diabetic rats.  
Methodology: The methodology involved creating a polyherbal formulation using a mixture design approach, 
where the masses of different spices served as factors, and antioxidant activities (ABTS, DPPH, FRAP) as 
responses. Acute toxicity study was conducted to validate the optimal formulation. Rats were administered 
extracts at doses of 300 mg/kg (D1) and 150 mg/kg (D2), with an untreated group. Subsequently, the impact of 
this formulation on various oxidative stress markers (MDA, SOD, catalase), blood glucose levels, lipid profile 
(triglycerides, total cholesterol, LDL, and HDL), liver function (ASAT, ALAT), and kidney function (creatinine, urea) 
was evaluated. Finally, a correlation between oxidative stress markers and these parameters was established. 
Results and discussion : The study revealed that formulation X, consisting of specified 0.251 mg of Xylopia 
parviflora, 0.1 mg of Zanthoxylum leprieurii, 0.417 mg of Dichrostachys glomerata, and 0.231 mg of Xylopia 
aethiopica, was chosen after antioxidant and acute toxicity assessment. Groups D1 and D2 showed increases in 
SOD (49.67% and 46.30%) and catalase (74.13% and 72.23%) activities compared to the untreated diabetic group 
(TP). MDA levels decreased by 48.38% and 47.92% in these groups. Notable improvements in lipid profiles were 
also observed, along with enhanced liver and kidney function markers. A significant correlation was found 
between reduced oxidative stress markers and improved hepatic and renal functions. 
Conclusion: The findings suggest that Formulation X shows promise in managing complications associated with 
type 2 diabetes.  
Keywords: Type 2 diabetes, oxidative stress, polyherbal formulation, biochemical markers. 
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Role Of FGF-23 In Promoting MMP-14-Mediated Angiogenesis And Osteosarcoma Progression 
Chih-Yang Lin¹, Chun-Han Hou². Translational Medicine Center, Shin Kong Wu Ho-Su Memorial Hospital¹, Taipei, 
Taiwan; Department of Orthopedic Surgery, National Taiwan University Hospital², Taipei, Taiwan.  
  
Introduction. Osteosarcoma is a highly aggressive primary bone tumor with rapid growth, early metastasis, and 
poor prognosis, in which angiogenesis plays a key role in disease progression. Fibroblast growth factor-23 (FGF-
23), a bone-derived hormone, has been implicated in tumor development and metastasis; however, its role in 
osteosarcoma-associated angiogenesis remains unclear. 
Aims. This study aimed to investigate the role of FGF-23 in promoting angiogenesis in osteosarcoma and its 
molecular mechanisms, focusing on MMP-14 regulation. 
Methods. Gene expression profiles from the GSE218035 dataset were analyzed to compare the expression of 
matrix metalloproteinases (MMPs) in osteosarcoma versus normal bone tissues. In vitro experiments using 143B 
and MG63 osteosarcoma cells were performed to evaluate the effects of FGF-23 on MMP-14 expression and 
angiogenic activity, assessed by qPCR, Western blot, and HUVEC tube formation assays. The p85/Akt/mTOR/p65 
signaling pathway was examined using pharmacological inhibitors and siRNA knockdown. In vivo validation was 
conducted using osteosarcoma xenograft models with FGF-23 overexpression. 
Results. Bioinformatics analysis revealed significant upregulation of MMP-2, MMP-9, MMP-13, and MMP-14 in 
osteosarcoma tissues, with high MMP-14 expression correlating with poor patient survival. FGF-23 treatment 
increased MMP-14 expression and enhanced tube formation in HUVECs, effects abolished by MMP-14 
knockdown. Mechanistically, FGF-23 activated the p85/Akt/mTOR/p65 pathway, leading to MMP-14 
upregulation and increased angiogenesis. Inhibiting this pathway significantly reduced FGF-23-induced MMP-14 
expression and angiogenic activity. In vivo, FGF-23 overexpression in xenografts promoted tumor 
vascularization, growth, and elevated MMP-14 and CD31 expression. 
Discussion. FGF-23 promotes angiogenesis and osteosarcoma progression by activating the 
p85/Akt/mTOR/p65ςMMP-14 axis. These findings highlight FGF-23 as a potential therapeutic target to suppress 
angiogenesis and limit osteosarcoma progression. 
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Fagerlindia scandens Impairs Glycolysis in Nasopharyngeal Carcinoma via HIF-мʰκtt!wʴ aŜǘŀōƻƭƛŎ !Ȅƛǎ 
Jingjing Li1 and Chuwen Li2. Department of Rehabilitation Sciences, The Hong Kong Polytechnic University1, Hong 
Kong SAR, China; School of Pharmaceutical Sciences, Guangzhou Medical University2, Guangzhou, China. 
  
Introduction. Nasopharyngeal carcinoma (NPC) is an aggressive malignancy with limited treatment options 
and severe side effects, underscoring the need for safer and more effective therapies. Fagerlindia scandens, a 
traditional Chinese medicinal herb endemic to NPC regions, represents a promising source of novel anti-NPC 
agents. However, its efficacy and underlying mechanisms 
remain unknown.  
Aims. To investigate the anti-NPC activity of Fagerlindia 
scandens root extract (FSE) and elucidate its molecular 
mechanisms, with emphasis on glycolytic metabolism. 
Methods. The phytochemical profile of FSE was 
characterized by LC-MS. Anticancer effects were evaluated 
in HONE-1 and CNE-2 cells using CCK-8, colony formation, 
and flow cytometry. An NPC xenograft mouse model was 
established to confirm its anti-tumor efficacy in vivo. 
Potential mechanisms were predicted by network pharmacology and RNA sequencing, followed by in vitro and 
in vivo validation. 
Results. FSE significantly inhibited NPC cell proliferation, induced S-phase cell cycle arrest, and promoted 
apoptosis. In vitro and in vivo experiments demonstrated that FSE suppressed glycolytic metabolism by 
downregulating HK2, PFKFB3, PFKM, and PKM2. Transcriptomic and mechanistic analyses revealed that FSE 
exerted these effects by inhibiting HIF-мʰκtt!wʴ ǇŀǘƘǿŀȅΦ tƘŀǊƳŀŎƻƭƻƎƛŎŀƭ ŀŎǘƛǾŀǘƛƻƴ ƻŦ ǘƘƛǎ ǇŀǘƘǿŀȅ ǳǎƛƴƎ 
Roxadustat attenuated the anti-glycolytic, anti-proliferative, and pro-apoptotic effects of FSE. In NPC-bearing 
mice, FSE significantly inhibited tumor growth without observable toxicity, demonstrating efficacy comparable 
to fluorouracil. 
Discussion. Our findings demonstrate for the first time that FSE suppresses NPC progression by inhibiting the 
HIF-мʰκtt!wʴ-mediated glycolysis pathway, resulting in cell cycle arrest and apoptosis. This study highlights FSE 
as a promising multi-targeted therapeutic candidate for NPC. 
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Melanoma is a highly aggressive and metabolically adaptable cancer that often resists conventional therapies. 
Targeting core bioenergetic pathways offers a strategy to improve treatment responses, particularly in tumors 
dependent on mitochondrial function. SC18 is an imidazolidine-2,4-dione compound that binds the NADH-
binding pocket of voltage-dependent anion channels (VDACs), inducing mitochondrial dysfunction. VDAC 
expression is increased in melanoma and strongly associated with advanced disease stage and poor prognosis. 
In this study, we evaluated the effects of SC18 on melanoma cell lines with distinct characteristics, either 
melanin-rich melanotic human MNT-1 or mouse B16-F1, or low/amelanotic human SKMel28 or mouse YUMM 
lines. VDAC1, VDAC2 and VDAC3 were highly expressed in these melanoma lines, and all lines relied on both 
glycolysis and mitochondrial oxidative phosphorylation for ATP production. SC18 treatment reduced cell 
viability, exhibiting an initial survival-curve shoulder followed by increased sensitivity. Mitochondrial membrane 
potential and oxygen consumption rates were reduced following SC18, accompanied by a decline in intracellular 
ATP levels and decreased TCA cycle substrate utilization. SC18 induced increases in reactive oxygen species, 
mitochondrial superoxide, and lipid peroxidation. Functional assays revealed that SC18 significantly inhibited 
cell migration in multiple melanoma lines, indicating anti-metastatic potential. Synergistic cytotoxicity was 
observed when SC18 was combined with other chemotherapeutic agents. Overall, SC18 impaired mitochondrial 
metabolism, induced oxidative stress, and disrupted survival and motility pathways, with effects more 
pronounced in low/amelanotic compared with melanotic cell lines. Together, these findings support further 
development of SC18 as a mitochondrial metabolic disruptor targeting redox vulnerabilities in melanoma. 
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Neuroprotection by Ryanodine receptor inhibition in neonatal hypoxic-ischemic brain injury  
Zhong-Ping Feng. Department of Physiology, University of Toronto, Toronto, ON, Canada 
  
Introduction. Neonatal hypoxic-ischemic (HI) brain injury is a leading cause of hypoxic-ischemic encephalopathy, 
with limited effective therapies beyond hypothermia. Dysregulated calcium homeostasis via ryanodine 
receptors (RyRs) contributes to neuronal death, making RyR antagonists potential neuroprotectants. 
Aims. To investigate whether dantrolene, an FDA-approved RyR inhibitor, reduces HI-induced neuronal damage 
and improves functional recovery in neonatal mice. 
Methods. HI was induced in postnatal day 7 CD1 mice by right carotid artery ligation and hypoxia exposure. 
Dantrolene (i.p.) was administered prophylactically. Infarction volume was assessed by TTC and Nissl staining. 
Short- and long-term neurobehavioral outcomes were measured. In vitro, primary cortical neurons underwent 
oxygen-glucose deprivation (OGD), with or without dantrolene treatment. Calcium dynamics were examined by 
Fura-2 imaging; apoptotic and survival signaling proteins were analyzed by Western blot. 
Results. Dantrolene significantly reduced infarct volume, attenuated neuronal loss, and preserved whole-brain 
morphology up to 25 days post-HI. Treated mice exhibited improved reflexes, grip strength, rotarod 
performance, and learning/memory retention compared to HI controls. In vitro, dantrolene decreased OGD-
induced neuronal death and reduced intracellular calcium elevation. Molecular analysis showed reduced 
caspase-3/9 activation, increased PKC signaling, and elevated p-D{YоʲΣ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŀƴǘƛ-apoptotic and pro-
survival mechanisms. 
Discussion. Dantrolene exerts sustained neuroprotection in neonatal HI injury by limiting pathological calcium 
release, reducing apoptosis, and supporting pro-survival signaling. These findings highlight RyRs as critical 
mediators of HI pathology and support the potential of dantrolene as a repurposed therapy for neonatal brain 
injury. 
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Cinnamic acid alleviates colonic injury by activating GPR109A in diabetic mice 
Meihan Liu1,#, Dechao Tan1,#, Yutong Chen1, Cheong-Meng Chong1,*, Chi Teng Vong1,*, Shengpeng Wang1,* . The 
State Key Lab of Mechanism and Quality of Chinese Med, Inst of Chinese Medical Sciences, Univ of Macau1, 
Macau, China. 
  
Introduction. Type 2 diabetes mellitus (T2DM) is 
characterized by insulin resistance, hyperglycaemia 
and chronic inflammation, often exacerbated by 
disruption of the gut barrier integrity. Cinnamic acid 
(CA), a natural compound from Cinnamomi cortex 
and other plants, has demonstrated anti-diabetic 
properties, but its contribution to colonic 
inflammation in T2DM remains unclear. 
Aims. To investigate the protective effects and 
mechanisms of CA on colonic inflammation and 
epithelial barrier integrity in T2DM. 
Methods. High-fat diet-induced diabetic mice were 
used to study the therapeutic effects of CA in the 
presence or absence of mepenzolate bromide 
(MPN), a GPR109A inhibitor. Metabolic parameters, colonic morphology, cytokine profiles, and tight junction 
proteins were evaluated. NCM460 colonic epithelial cells were also used to verify the therapeutic effects of CA 
and its underlying mechanisms. 
Results. CA improved metabolic parameters, alleviated colonic damage, reduced colonic immune cell infiltration 
and inflammation, and restored epithelial barrier integrity in diabetic mice. It also decreased cell permeability 
and inflammation in NCM460 cells. All these effects were reversed by MPN, indicating the involvement of 
GPR109A in mediating these therapeutic effects.  
Discussion. Our results provided direct evidence demonstrating that CA did not only exhibit anti-diabetic effects 
but also alleviate colonic inflammation and injury in T2DM. These data suggest that CA exerts dual regulatory 
effects on metabolism and intestinal barrier integrity, making it as a promising agent for the integrated 
management of T2DM. 
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Inhibition of TRADD-TRAF2 binding prevents development of renal fibrosis 
Wei Wei1,2 , Chun Wang1,2, Jiang-rui Cheng1,2, Lei Ni1,2, Jing-zhang Gao1,2. Institute of Clinical Pharmacology, 
School of Pharmacy and Science, Anhui Medical University1, Hefei, Anhui, China; Key Laboratory of Anti-
inflammatory and Immune Medicine, Ministry of Education2, Hefei, Anhui, China 
  
Introduction. Renal fibrosis is the pathological basis of various chronic kidney diseases (CKD), which is 
irreversible and currently lacks ideal treatment. Tumor necrosis factor-alpha (TNF- )h inhibitors block pro-
inflammatory effects of type I receptor (TNFR1) to exert therapeutic benefits, bur they also inhibit 
immunoregulatory function of TNFR2, leading to severe adverse effect. TRADD is the downstream signalling 
molecular of TNFR1 but not of TNFR2. Therefore,TRADD is an potential medicinal target for selectively inhibiting 
TNFR1-mediated signaling. 
Aims. The present study was to assess effectiveness of blocking Tumor necrosis factor receptor- associated 
death domain protein (TRADD) mediating signalling to against renal fibrosis. 
Methods. TRADD expression was detected from CKD patients and experimental renal fibrosis models. Renal 
fibrosis was constructed in TRADD knockdown, overexpression/wild type mice, and biochemical parameters and 
histopathology were examined to evaluate protective effect of blocker of TRADD and TRAF2 binding (CP-231 
and ICCB-19). Molecular docking and amino acid mutations were conducted to disclose the potential targeted 
sites of CP231. 
Results. TRADD expression was upregulated in renal samples from CKD patients and renal fibrosis mice. 
Knockdown of TRADD in unilateral ureteral obstruction(UUO) mice or Transforming Growth Factor-beta (TGF-ʲύ 
stimulated renal tubular epithelial cell (RTECs) HK-2 selectively blocked TNFR1 signaling, and reduced expression 
of downstream inflammation and necrosis signal-related proteins, leading inhibition on  epithelial-mesenchymal 
transition (EMT) or renal fibrosis. Moreover, overexpression of TRADD increased TNF- -hTNFR1 downstream 
ǊŜƭŀǘŜŘ ǇǊƻǘŜƛƴǎ ŀƴŘ ŦƛōǊƻǎƛǎ ƳŀǊƪŜǊ ǇǊƻǘŜƛƴ ʰ-SMA, exacerbating HK-2 EMT and UUO-induced renal fibrosis. CP-
231 and ICCB-19 effectively inhibited renal fibrosis in UUO and ischemia-reperfusion mice. Mechanistic studies 
revealed CP-231 selectively blocked TNFR1 mediated pathway instead of that of TNFR2. CP-231 specifically 
combined with Arg160 and Arg146 of TRADD, thereby disrupting TRADD-TRAF2 interaction and exerting its anti-
fibrotic effects.  
Discussion. TRADD regulates renal fibrosis via mediating downstream inflammatory necrosis signaling. CP-231 
blocks TRADD and TRAF2 binding and selectively inhibits TNFR1 signaling, inducing anti-renal fibrosis effect. 
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Genetic and pharmacological inhibition of lipocalin-type prostaglandin D synthase suppresses obesity 
Yƻ CǳƧƛƳƻǊƛмΣ YƻǎǳƪŜ !ǊƛǘŀƪŜнΣ ̧ƻǎƘƛƘƛǊƻ ¦ǊŀŘŜо 
1Osaka Medical and Pharmaceutical University, Osaka, Japan, 2Daiichi University of Pharmacy, Fukuoka, Japan, 
3The University of Tokyo, Tokyo, Japan 
  
Introduction. Obesity is a serious health problem worldwide and increases the risk of etiology of metabolic 
diseases such as type 2 diabetes and cardiovascular disease. However, its regulation is complex. Various genetic, 
endocrine, metabolic, and nutritional factors are involved in this regulation. Understanding the regulatory 
mechanisms of obesity is important for the control of obesity. Prostaglandins (PGs) are members of the lipid 
mediators, some of which are involved in the regulation of obesity. Lipocalin-type PGD synthase (L-PGDS) is 
expressed in adipocytes, and its expression level is elevated in the adipose tissue in obese.  
Aims. The role of L-PGDS and PGD2 in adipose tissue remains unclear. We investigated the roles of L-PGDS and 
PGD2 in obesity using adipose-specific L-PGDS gene-knockout (KO) mice and an orally available L-PGDS inhibitor.  
Methods. We generated adipose-specific L-PGDS KO mice using an aP2-Cre transgene (aP2-Cre/L-PGDSflox/flox). 
aP2-Cre/L-PGDSflox/flox mice and their control littermates (L-PGDSflox/flox mice) were fed either a low-fat or a high-
fat diet (HFD). Moreover, an orally available L-PGDS inhibitor, AT-56 (10 mg/kg) was administered to HFD-fed 
mice. 
wŜǎǳƭǘǎΦ ²ƘŜƴ ŦŜŘ ŀƴ IC5Σ ŀtнπ/ǊŜκ[πtD5{ŦƭƻȄκŦƭƻȄ ƳƛŎŜ ƭƻǿŜǊŜŘ ōƻŘȅ ǿŜƛƎƘǘ Ǝŀƛƴ ǿƛǘƘ ǎƳŀƭƭŜǊ ŀŘƛǇƻǎŜ ǎƛȊŜΣ ŀǎ 
ŎƻƳǇŀǊŜŘ ǿƛǘƘ [πtD5{ŦƭƻȄκŦƭƻȄ ƳƛŎŜΦ ¢ƘŜ ŜȄǇǊŜǎǎƛƻƴ ƭŜǾŜƭǎ ƻŦ ǘƘŜ ŀŘƛǇƻƎŜƴƛŎ ŀƴŘ ƭƛǇƻƎŜƴƛŎ ƎŜƴŜǎ ǿŜǊŜ ŘŜŎǊŜŀǎŜŘ ƛƴ 
IC5πŦŜŘ ŀtнπ/ǊŜκ[πtD5{ŦƭƻȄκŦƭƻȄ ƳƛŎŜΦ Lƴ ŎƻƴǘǊŀǎǘΣ ǘƘŜ ǘǊŀƴǎŎǊƛǇǘƛƻƴ ƭŜǾŜƭǎ ƻŦ ǘƘŜ ƭƛǇƻƭȅǘƛŎ ƎŜƴŜǎ ǿŜǊŜ ŜƴƘŀƴŎŜŘ ƛƴ 
IC5πŦŜŘ ŀtнπ/ǊŜκ[πtD5{ŦƭƻȄκŦƭƻȄ ƳƛŎŜΦ aƻǊŜƻǾŜǊΣ ƎƭǳŎƻǎŜ ƭŜǾŜƭ ƛƴ ǎŜǊǳƳǎ ǿŀǎ ŘŜŎǊŜŀǎŜŘΣ ŀƴŘ ƛƴǎǳƭƛƴ ǎŜƴǎƛǘƛǾƛǘȅ ǿŀǎ 
ƛƳǇǊƻǾŜŘ ƛƴ IC5πŦŜŘ ŀtнπ/ǊŜκ[πtD5{ŦƭƻȄκŦƭƻȄ ƳƛŎŜΦ Lƴ ŀŘŘƛǘƛƻƴΣ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ !¢πрс ŘŜŎǊŜŀǎŜŘ ōƻŘȅ ǿŜƛƎƘǘ Ǝŀƛƴ 
ƛƴ IC5πŦŜŘ ƳƛŎŜΦ  

5ƛǎŎǳǎǎƛƻƴΦ !ŘƛǇƻǎŜ [πtD5{πǇǊƻŘǳŎŜŘ tD5н ƛƴŎǊŜŀǎŜŘ ōƻŘȅ ǿŜƛƎƘǘ Ǝŀƛƴ ŀƴŘ ŜƴƘŀƴŎŜŘ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜ ǳƴŘŜǊ 
ƴǳǘǊƛŜƴǘ ŘŜƴǎŜ ŎƻƴŘƛǘƛƻƴΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ǇƘŀǊƳŀŎƻƭƻƎƛŎŀƭ ƛƴƘƛōƛǘƛƻƴ ƻŦ [πtD5{ ǊŜŘǳŎŜŘ ōƻŘȅ ǿŜƛƎƘǘ ƎŀƛƴΣ 
ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ [πtD5{ ƛƴƘƛōƛǘƛƻƴ ǇƻǎǎŜǎǎŜǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ƻōŜǎƛǘȅΦ 
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Docking studies targeting a novel allosteric site on the P2X7 receptor  
Alankar Ghosh1,2, Justin Cheah1,2, Stephen Fuller3, Kristy Skarrat3, Thomas Balle1,2. School of Pharmacy, The Univ 
of Sydney, Sydney, NSW, Australia1; The Brain and Mind Centre, Sydney, NSW, Australia2; The Nepean Clinical 
School, Sydney, NSW, Australia3   
 
Introduction. The P2X7 receptor (P2X7R) is a heterotrimeric purinergic receptor uniquely activated at high 
concentrations of ATP. It is widely expressed in immune cells and the central and peripheral nervous systems. It 
also plays an active role in the inflammatory pathway, making P2X7R an attractive therapeutic target. 
Unfortunately, there has been limited success in developing a modulator for this receptor. Our group has 
computationally identified a novel allosteric cholesterol binding site. To identify potential inhibitors, this study 
draws on docking studies to identify hit compounds that can target this binding site. The results from this study 
help to understand the structure-activity relationships (SARs) of this novel binding site, informing the direction 
of future projects. 
Aims:.To identify potential hit compounds through virtual screening and understand SARs of the novel binding 
site. 
Methods: A total of 603 compounds were obtained from PubChem, primarily drawn from steroid, sterol, fatty 
acids, and terpene and terpenoid libraries. These were screened for duplicates and filtered for druggability 
ŀŎŎƻǊŘƛƴƎ ǘƻ Ψ[ƛǇƛƴǎƪƛΩǎ ǊǳƭŜ ƻŦ ŦƛǾŜΩΦ ¢hese compounds were then docked with GLIDE and ranked by docking 
ǎŎƻǊŜΦ /ƻƳǇƻǳƴŘǎ ǿƛǘƘ ŀ ŘƻŎƪƛƴƎ ǎŎƻǊŜ Җ-7.0 kcal/mol were identified as potential hits and assessed for their 
SARs.  
Results. A total of 19 hit compounds were determined to have favourable interactions with the binding site. 
These were evaluated for structural components that contribute to their affinity. 
Discussion. Three positive determinants predict favourable interactions: steroidal rings, saturation, and head or 
tail substitution. Compounds that share a steroidal ring structure interact with key cholesterol-binding residues 
and interact hydrophobically with the palmitoyl chains. The presence of unsaturated hydrocarbons in steroidal 
ring structures predictably improves the docking score. Hydrophobic substitutions near the tail region further 
improve interactions with the palmitoyl chains. On the other hand, hydrophilic substitutions at the head region 
interact favourably with polar residues through H-bond networks. The results from this study will be used to 
inform our in vivo experiments to determine lead compounds, and by extension, develop a pharmacophore for 
the P2X7R.  
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Translational Evidence for Herbal Galactagogues: A Systematic Review  
Muhammad I Gibran1, Mustofa2, Fara S Yuliani2. Doctoral Program in Medical and Health Sciences, Faculty of 
Medicine, Public Health, and Nursing, Universitas Gadjah Mada, Yogyakarta, Indonesia1; Department of 
Pharmacology and Therapy, Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada, 
Yogyakarta, Indonesia2.  
  
Introduction. Herbal galactagogues are widely used to enhance lactation, but the strength of evidence 
supporting their mechanisms, clinical efficacy, and safety has not been comprehensively evaluated.  
Aims. To synthesise molecular, preclinical, and clinical evidence on herbal galactagogues and assess their 
translational potential for improving breastfeeding outcomes. 
Methods. Following PRISMA guidelines, electronic databases (PubMed, ScienceDirect, Cochrane Central, Wiley) 
were screened from 2000-2025. From 6,056 records, 2,109 duplicates were removed, and 3,947 titles/abstracts 
were screened. Of 151 full texts assessed, 72 studies met inclusion: 20 mechanistic (in silico/in vitro), 31 
preclinical (in vivo), and 35 clinical trials in humans. 
Results. Mechanistic studies highlighted activation of PRLRςJAK2ς{¢!¢рΣ ²ƴǘκʲ-catenin, and aquaporin 
pathways, supporting milk synthesis and secretion. These translated in animals into higher milk yield, mammary 
development, and pup growth. Clinical trials showed the strongest and most consistent benefits for fenugreek, 
ƎƛƴƎŜǊΣ ǎƘŀǘŀǾŀǊƛΣ ŀƴŘ ōŀǊƭŜȅ ʲ-glucan, each linked to increased early postpartum milk volume and, in some 
cases, infant growth. Polyherbal teas and soups were also effective, particularly when initiated within 24 h 
postpartum and maintained for 2ς4 weeks. Barley formulations showed preparation-ŘŜǇŜƴŘŜƴǘ ŘƛǾŜǊƎŜƴŎŜ όʲ-
glucan positive; alkaloid-rich inhibitory). Vaccarin, Codonopsis polysaccharide, and daylily demonstrated robust 
mechanistic and animal efficacy but lack human data. In contrast, moringa and fennel yielded inconsistent 
results in higher-quality RCTs. Across studies, safety profiles were reassuring, with only mild gastrointestinal 
effects reported and no serious maternal or infant harms. 
Discussion. Cross-tier evidence indicates that selected herbs can enhance lactation via shared biological 
ǇŀǘƘǿŀȅǎΦ CŜƴǳƎǊŜŜƪΣ ƎƛƴƎŜǊΣ ǎƘŀǘŀǾŀǊƛΣ ŀƴŘ ōŀǊƭŜȅ ʲ-glucan show the strongest support, while vaccarin and 
Codonopsis are priorities for early human trials. Future trials should be well-designed with objective outcomes 
and safety monitoring. 
 
Beller EM et al (2013) PLoS Med 10: e1001419 
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CXCL13 Drives MMP9-Mediated Metastasis in Oral Squamous Cell Carcinoma 
Ju-Fang Liu1, Tsung-Ming Chang2. School of Oral Hygiene, College of Oral Medicine, Taipei Medical University, 
Taipei 11031, Taiwan.¹, School of Dental Technology, College of Oral Medicine, Taipei Medical University, Taipei, 
Taiwan.2  
 
Introduction. Oral squamous cell carcinoma (OSCC), prevalent in Taiwan, is an aggressive malignancy with 
frequent lymph node metastasis and poor prognosis. Despite advances in surgery and chemoradiotherapy, 
effective molecular markers for metastasis prediction or targeted therapies are lacking. Bioinformatic analysis 
of GEO and TCGA datasets identified upregulated CXCL13 in advanced OSCC, correlating with lymphatic 
metastasis. Preliminary data show CXCL13 promotes OSCC cell migration, wound healing, and MMP9 expression 
via the CXCR5ςJNKςNF-ˁ. ŀȄƛǎΣ ōǳǘ ƛǘǎ ǊƻƭŜ ƛƴ ƳŜǘŀǎǘŀǎƛǎ ǊŜƳŀƛƴǎ ǳƴŎƭŜŀǊΦ 
Aims. This study aims to investigate the role of CXCL13 in promoting metastasis in OSCC and its molecular 
mechanisms, focusing on the CXCL13ςCXCR5ςJNKςNF-ˁ.ςMMP9 axis.  
Methods. Gene expression profiles from GEO and TCGA datasets were analyzed to confirm CXCL13 and MMP9 
upregulation in metastatic OSCC tissues. In vitro, OSCC cell lines (SCC-4, SCC-25) were used to assess CXCL13 
effects on MMP9 expression, migration, and invasion via qPCR, Western blot, wound healing, and Transwell 
ŀǎǎŀȅǎΦ /·/wрΩǎ ǊƻƭŜ ǿŀǎ ǎǘǳŘƛŜŘ ǳǎƛƴƎ ǎƛwb! ƪƴƻŎƪŘƻǿƴ ŀƴŘ ǇƘŀǊƳŀŎƻƭƻƎƛŎŀƭ ƛƴƘƛōƛǘƻǊǎΦ WbY ŀƴŘ bC-ˁ. 
pathway activation was evaluated with phospho-specific antibodies and pathway inhibitors. In vivo, orthotopic 
OSCC mouse models with CXCL13 overexpression or CXCR5 inhibition were used to assess tumor growth, 
metastasis, and MMP9/CD31 expression by immunohistochemistry. 
Results. Bioinformatic analysis of GEO and TCGA datasets confirmed significant upregulation of CXCL13 and 
MMP9 in metastatic OSCC tissues, with high expression levels correlating with poor patient survival (p < 0.05). 
In vitro, CXCL13 treatment significantly increased MMP9 mRNA and protein expression in SCC-4 and SCC-25 cells, 
enhanced cell migration by 1.8-fold, and invasion by 2.1-fold in Transwell assays. These effects were abolished 
by CXCR5 siRNA knockdown or pharmacological inhibition, reducing MMP9 expression and migration/invasion 
to baseline levels. Mechanistically, CXCL13 treatment activated JNK and NF-ˁ. ǇŀǘƘǿŀȅǎΣ ŀǎ ŜǾƛŘŜƴŎŜŘ ōȅ 
increased phosphorylation of JNK and NF-ˁ. ǇсрΣ ǿƘƛŎƘ ǿŀǎ ōƭƻŎƪŜŘ ōȅ ǎǇŜŎƛŦƛŎ ƛƴƘƛōƛǘƻǊǎΣ ƭŜŀŘƛƴƎ ǘƻ ǊŜŘǳŎŜŘ 
MMP9 expression and metastatic activity.  
Discussion. This study will elucidate the role of the CXCL13ςCXCR5ςJNKςNF-ˁ.ςMMP9 axis in OSCC metastasis, 
establishing CXCL13 as a potential prognostic biomarker and therapeutic target. By integrating transcriptomic, 
functional, and in vivo approaches, our findings aim to provide a foundation for precision medicine strategies in 
OSCC, addressing the critical need for effective molecular markers and targeted therapies in this aggressive 
malignancy. 
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Drug discovery trends ς Which compounds, targets and diseases are gaining interest? 
Javier Sánchez Lorente1, Aleksandr V Sokolov 2, Helgi B Schiöth2,3, David E Gloriam1. 1Department of Drug Design 
and Pharmacology, University of Copenhagen, Copenhagen, Denmark. 2Department of Surgical Sciences, 
Functional Pharmacology and Neuroscience, University of Uppsala, Uppsala, Sweden. 
 
Introduction. Drug discovery is advancing rapidly with swift shifts across 
compounds, targets and diseases. Over a thousand compounds and a hundred 
targets are emerging for the first time in clinical trials. Furthermore, around 
half of the nearly two thousand approved drugs are being tested again, for 
additional diseases.  
Aims. Reveal insights on current trends in current clinical trials across all 
compounds, targets, and diseases (Lorente JS et al, manuscript). 
Methods. We leverage our pipeline from (Lorente et al., 2025) to integrate 
data from OpenTargets, Therapeutic Target Database, DrugBank and 
ClinicalTrials.gov. We also develop AI-based searches and manually annotate 
company pipelines and press releases to complete data. 
Results. Our analysis gains insights into the following major questions: Which 
are the most prominent drug targets and which protein families are new or 
increasing in clinical trials? What is the distribution of approved drugs across 
disease areas, and which disease areas are gaining in clinical trials? What are 
the trends in molecule type, pharmacological mechanism-of-action and 
specificity of new agents in trial compared to approved drugs? 
Discussion. This study presents insights on current clinical trends and an 
actionable foundation for researchers, biotech companies, and pharmaceutical developers, seeking to reduce 
the risk and cost of drug discovery.  
 
Lorente JS et al, manuscript 
Lorente JS et al (2025) Nat Rev Drug Discov, 24:458-479 

  



P187 

Amsulostat inhibits lysyl oxidase-mediated growth factor modulation 

Dr Jessica Stolp 
 
Tuesday poster presentations 3, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Amsulostat inhibits lysyl oxidase-mediated growth factor modulation 
Jessica Stolp1, Amar Joshi1, Lara Perryman1, Ross Hamilton1, Nasi Huang2, Gene Hart-Smith3, Ruth Wang3, Alison 
Findlay1, Dieter Hamprecht1, Jana Baskar1, Katya Ravid2 and Wolfgang Jarolimek1 
1Syntara Limited, Frenchs Forest, NSW, Australia 
2Department of Medicine, Boston University Chobanian & Avedisian School of Medicine, Boston, MA, USA 
3'Australian Proteome Analysis Facility, Macquarie University, Sydney, NSW 2109, Australia' 
 
Introduction. Under physiological conditions, growth factor receptors serve as key regulators of cellular 
development and angiogenesis. In contrast, within stromal or fibrotic microenvironments, growth factors drive 
tissue remodelling by promoting cell proliferation and extracellular matrix deposition. Members of the lysyl 
oxidase enzyme family contribute to extracellular matrix stiffening by catalysing collagen cross-linking, while 
also amplifying growth factor signalling through N-terminal oxidation activity.  
Aim. This study employs the novel pan-lysyl oxidase inhibitor amsulostat to investigate the role of lysyl oxidase-
mediated oxidation on growth factor receptors anddownstream cellular events associated with fibrosis.  
Methods. Recombinant growth factor receptors (PDGFR, EGFR and VEGFR) were treated with lysyl oxidase in 
the presence or absence of amsulostat, with oxidation sites mapped and quantified using mass spectrometry 
and fluorescent labelling. Receptor expression and signalling were subsequently assessed at the cellular level 
after similar treatment conditions.Results. Amsulostat effectively prevented lysine oxidation on growth factor 
receptors. Inhibition of lysyl oxidase activity reduced receptor surface expression and attenuated intracellular 
signalling upon ligand stimulation, without significantly altering to canonical kinase pathways. 
Conclusion. Lysyl oxidase activity enhances both cell surface expression and signalling activity across multiple 
growth factor receptors. Pharmacological inhibition with amsulostat may therefore represent a novel broad 
therapeutic approach for fibrotic diseases and cancer, by simultaneously targeting growth factor signalling in 
addition to the well-known effects of lysyl oxidases on extracellular matrix remodelling. 
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Modeling AML response to venetoclax treatment in AML tumor microenvironment models 
Karina Goluba1, Evita Rostoka1, Aleksejs Fedulovs1, Antonio Curti2, Una Riekstina1. Faculty of Medicine and Life 
sciences, University of Latvia1, Riga, Latvia; Hematology unit, IRCCS Azienda Ospedaliero-Universitaria di 
Bologna2, Bologna, Italy. 
 
Introduction. Acute myeloid leukaemia (AML) is an aggressive 
haematological malignancy originating from myeloid precursor cells 
in the bone marrow with poor prognosis. The B cell lymphoma 2 
(BCL2) protein inhibitor venetoclax has improved treatment 
outcomes- however, tumour microenvironment (TME) mediated 
therapy resistance remains a major challenge. 
Aims. To establish AML TME in vitro models, including monoculture, 
two-dimensional (2D) and three-dimensional (3D) co-culture with 
bone marrow mesenchymal stromal cells (BM-MSCs), and to evaluate cell viability to venetoclax treatment. 
Methods. AML cell lines MOLM-13, THP-1, and AML patient peripheral blood mononuclear cells (PBMCs) were 
used to test venetoclax sensitivity in monoculture, and 2D and 3D co-culture models with donor (BM-MSCs). 
Venetoclax was applied across a concentration range of 0.1ς10000 nmol/L, and cell viability was assessed after 
24, 48, and 72 hours timepoints.  
Results. After 72 hours, MOLM-13 models showed IC50 values of 2.98 nmol/L in monoculture, 8.1 nmol/L in co-
culture, and 12.1 nmol/L in spheroids, indicating a 2.7- and 4.1-fold increase compared to monoculture and 
suggesting BM-MSC-mediated protection against venetoclax treatment. THP-1 monocultures showed an IC50 
value of 1627 nmol/L, whereas in co-cultures and spheroids no reliable IC50 could be determined due to minimal 
reductions in cell viability, indicating a microenvironment-mediated protective effect of the co-culture and 
spheroid microenvironment. 
Discussion. This model can be applied to elucidate the role of other TME components like macrophages and 
immune cells. And other therapies. 2D co-culture and 3D spheroid models indicate BM-MSC-mediated reduced 
sensitivity to venetoclax. These findings suggest that microenvironment-relevant models better reflect AML 
therapy resistance compared to monocultures. 
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Pentraxin 3 contributes to stromal cell senescence and hepatocellular carcinoma cell sorafenib resistance 
Ju-Ming Wang*1 and Ping-Wen Chen2. 
Department of Biotechnology and Bioindustry Sciences, College of Bioscience and Biotechnology, National 
Cheng Kung University1, Tainan, Taiwan; Institute of Basic Medical Sciences, College of Medicine, National Cheng 
Kung University2, Tainan, Taiwan. 
 
Introduction. Hepatocellular carcinoma (HCC) is 
frequently associated with resistance to sorafenib 
therapy. The tumor microenvironment (TME), particularly 
therapy-induced stromal senescence, is increasingly 
recognized as a key contributor to therapeutic failure.  
Aims. This study investigates the role of pentraxin 3 (PTX3) 
in mediating senescence-associated drug resistance in 
HCC. Methods. We examined PTX3 expression in tumor 
stroma and serum from HCC patients treated with 
sorafenib. In vitro and in vivo models were used to 
elucidate the functional role of PTX3 in sorafenib 
resistance and its mechanistic link to cellular senescence. 
The therapeutic impact of the PTX3 inhibitor (WHC001) in 
combination with sorafenib was assessed in vitro and in 
vivo.  
Results.  PTX3 expression was significantly elevated in stromal fibroblasts and hepatic stellate cells during HCC 
progression, correlating with poor clinical outcomes. PTX3 was induced by sorafenib and promoted cellular 
senescence in the TME, leading to increased resistance in liver cancer cells. PTX3 activated CD44-dependent NF-
ˁ. ǎƛƎƴŀƭƛƴƎ ƛƴ ǎǘǊƻƳŀƭ ŎŜƭƭǎ ŀƴŘ ŜƴƘŀƴŎŜŘ the expression of antiapoptotic protein Mcl-1 in cancer cells. 
Disruption of the PTX3/CD44 interaction using WHC001 restored sorafenib sensitivity and enhanced apoptosis 
both in vitro and in orthotopic HCC models.  
Discussion. This study identifies PTX3 as a novel stromal biomarker and driver of senescence-associated drug 
resistance in HCC. Targeting the PTX3/CD44 axis enhances the therapeutic efficacy of sorafenib, providing a 
promising combinatorial strategy for improving outcomes in advanced HCC patients. 

  

 



P192 

Bifunctional carbonyl scavengers afford superior protection against 
carbonyl stress-induced protein damage 

Mr Thomas Griffiths 
 
Tuesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Bifunctional carbonyl scavengers afford superior protection against carbonyl stress-induced protein damage 
Thomas D Griffiths1, Cornelia Locher1, Phillip C Burcham1,2. Department of Pharmacy, The University of Western 
Australia1, Perth, WA, Australia; Division of Pharmacology and Toxicology, The University of Western Australia2, 
Perth, WA, Australia 
 
Introduction. Biogenic carbonyls are a broad group of noxious toxicants 
produced endogenously in cells during oxidative stress. In an ongoing 
search for carbonyl scavenger therapies to mitigate their toxicity, nine 
candidate drugs have been selected from the literature, each 
containing a thiol, amine or both nucleophilic functional groups. 
AimΦ ¢ƻ ƛƴǾŜǎǘƛƎŀǘŜ ǿƘŜǘƘŜǊ άōƛŦǳƴŎǘƛƻƴŀƭέ ǎŎŀǾŜƴƎŜǊ ŘǊǳƎǎ ǇƻǎǎŜǎǎƛƴƎ 
both thiol and amine groups exhibit superior protective efficacy against 
protein damage caused by the diverse chemistries of carbonyl toxicants 
encountered in vivo. 
Method. A model protein system comprising a 1:1 ratio of thiolated 
BSA and native BSA was exposed to a mixture of six carbonylsτacrolein, crotonaldehyde, pent-2-enal, hex-2-
enal, malondialdehyde and methylglyoxalτeach at LOAEL concentration in a DNPH-based spectroscopic assay. 
This model was then used to assess the protective efficacy of nine carbonyl scavenger drugs (n=3) compared to 
a control that was not exposed to the carbonyl mixture and a positive control exposed to carbonyl mixture with 
no drug present (n=6). 
Results. At both 1 and 10 mM drug concentrations, the bifunctional scavengers cysteamine and penicillamine 
exhibited the strongest anti-carbonylation efficacy. Only these bifunctional scavengers afforded complete 
suppression of protein carbonylation at the 10 mM concentration. 
Discussion. Due to the diverse reactivities of mixtures of toxic carbonyls likely to contribute to oxidative stress 
ƛƴ ǾƛǾƻΣ ōƛŦǳƴŎǘƛƻƴŀƭ ǎŎŀǾŜƴƎŜǊǎ ǇƻǎǎŜǎǎƛƴƎ ōƻǘƘ άƘŀǊŘέ ŀƴŘ άǎƻŦǘέ ƴǳŎƭŜƻǇƘƛƭƛŎ ŎŜƴǘǊŜǎ ƳƛƎƘǘ ōŜ ǎǳǇŜǊƛƻǊ ŀƴǘƛ-
carbonyl drugs. 
 
This research was supported by the Commonwealth through an Australian Government Research Training 
Program Scholarship [DOI: https://doi.org/10.82133/C42F-K220] and by The Medical Advances Without Animals 
Trust (MAWA) through a Supplementary Doctoral Scholarship. 
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Edamame Ethanol Extract for Malnutrition: Bridging In Vivo Evidence and Computational Pharmacology 
¢Ǌƛ ²ƛŘȅŀǿŀǘƛмϝΣ CŀǉƛƘ ! ²ƛƴŀǘŀнΣ Iŀƴǎ ! a {ŀƎŀƭŀнΣ aǳƘŀƳƳŀŘ w C {ȅŀǊƛǉнΣ 5ǿƛ w !ƴƎƎǊŀƛƴƛоΣ {Ǌƛ a YŀōŀƴмΣ 
aƛƭŀƘŀȅŀǘƛ 5ŀǳƭŀȅпΣ bƻǊ !Řƭƛƴ aŘ ¸ǳǎƻŦŦрΦм5ŜǇŀǊǘƳŜƴǘ ƻŦ tƘŀǊƳŀŎƻƭƻƎȅ ŀƴŘ ¢ƘŜǊŀǇŜǳǘƛŎǎΣ CŀŎǳƭǘȅ ƻŦ aŜŘƛŎƛƴŜΣ 
¦ƴƛǾŜǊǎƛǘŀǎ {ǳƳŀǘŜǊŀ ¦ǘŀǊŀΣ aŜŘŀƴΣ LƴŘƻƴŜǎƛŀΤн¦ƴŘŜǊƎǊŀŘǳŀǘŜ tǊƻƎǊŀƳ ƛƴ aŜŘƛŎƛƴŜΣ CŀŎǳƭǘȅ ƻŦ aŜŘƛŎƛƴŜΣ 
¦ƴƛǾŜǊǎƛǘŀǎ {ǳƳŀǘŜǊŀ ¦ǘŀǊŀΣ aŜŘŀƴΣ LƴŘƻƴŜǎƛŀΤо5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƴŀǘƻƳȅΣ CŀŎǳƭǘȅ ƻŦ aŜŘƛŎƛƴŜΣ ¦ƴƛǾŜǊǎƛǘŀǎ 
{ǳƳŀǘŜǊŀ ¦ǘŀǊŀΣ aŜŘŀƴΣ LƴŘƻƴŜǎƛŀΤ п5ŜǇŀǊǘƳŜƴǘ ƻŦ tƘȅǎƛƻƭƻƎȅΣ CŀŎǳƭǘȅ ƻŦ aŜŘƛŎƛƴŜΣ ¦ƴƛǾŜǊǎƛǘŀǎ {ǳƳŀǘŜǊŀ ¦ǘŀǊŀΣ 
aŜŘŀƴΣ LƴŘƻƴŜǎƛŀΤ р5ŜǇŀǊƳŜƴǘ ƻŦ ¢ƻȄƛŎƻƭƻƎȅΣ !ŘǾŀƴŎŜ aŜŘƛŎŀƭ ŀƴŘ 5Ŝƴǘŀƭ LƴǎǘƛǘǳǘŜΣ ¦ƴƛǾŜǊǎƛǘƛ {ŀƛƴǎ aŀƭŀȅǎƛŀΣ 
монлл tŜƴŀƴƎΣ aŀƭŀȅǎƛŀ 
 
Introduction. Malnutrition remains a global health challenge that impairs growth, immunity, and long-term 
outcomes. Edamame (Glycine max L. Merr), a flavonoid-rich soybean, has potential roles in malnutrition. 
Aims. This study evaluated the efficacy of ethanol extract of edamame (EEE) in malnourished rats and explored 
its molecular mechanisms using ADMET screening, network pharmacology, and molecular docking. 
Methods. 5ƛŜǘπƛƴŘǳŎŜŘ ƳŀƭƴǳǘǊƛǘƛƻƴ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ƛƴ ²ƛǎǘŀǊ ǊŀǘǎΣ ŦƻƭƭƻǿŜŘ ōȅ ƻǊŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴΣ ƻƴŎŜ Řŀƛƭȅ 
ŦƻǊ ну Řŀȅǎ ǿƛǘƘ 999 όпл ƳƎκƪƎ ōǿύΦ .ƻŘȅǿŜƛƎƘǘ ǊŜŎƻǾŜǊȅ ǿŀǎ ƳŜŀǎǳǊŜŘΦ .ƛƻŀŎǘƛǾŜ ŎƻƳǇƻǳƴŘǎ ƛŘŜƴǘƛŦƛŜŘ ōȅ [/ς
a{ ǳƴŘŜǊǿŜƴǘ !5a9¢ ǎŎǊŜŜƴƛƴƎΦ bŜǘǿƻǊƪ ǇƘŀǊƳŀŎƻƭƻƎȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ǳǎƛƴƎ {¢wLbDΣ /¢5Σ ŀƴŘ hǇŜƴ ¢ŀǊƎŜǘǎΦ 
aƻƭŜŎǳƭŀǊ ŘƻŎƪƛƴƎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ƻƴ !Y¢м όt5.Υ н!½рύΦ 
Results. EEE improved bodyweight recovery. LCςMS identified 43 metabolites, of which 17 met ADMET criteria. 
Toxicity prediction indicated most compounds were low-risk, while isovitexin showed higher toxicity but strong 
absorption. Network pharmacology highlighted TNF, IL6, IL1B, IGF1R, IGF1, AKT1, MTOR, and SOD2 as key 
targets. Docking revealed strong affinities for apigenin 7-rhamnoside, sophoraflavone B, apigenin 4'-glucoside, 
and isovitexin 
Discussion. ¢ƘŜ ǊŜǎǳƭǘǎ ǎƘƻǿ ǘƘŀǘ ŜŘŀƳŀƳŜ ŜȄǘǊŀŎǘ ŎƻƳǇƻǳƴŘǎ ƘŀǾŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƳŀƭƴǳǘǊƛǘƛƻƴΦ The findings 
suggest EEE act via dual modulation: inhibiting pro-inflammatory mediators (TNF, IL6, IL1B, NF-ˁ.ύ ŀƴŘ ŀŎǘƛǾŀǘƛƴƎ 
IGF1/AKT1 growth signaling. /ƻƳǇƻǳƴŘǎ ƴŀƳŜƭȅ ŀǇƛƎŜƴƛƴ тπǊƘŀƳƴƻǎƛŘŜΣ ǎƻǇƘƻǊŀŦƭŀǾƻƴŜ .Σ ŀǇƛƎŜƴƛƴ пϥπ
ƎƭǳŎƻǎƛŘŜΣ ŀƴŘ ƛǎƻǾƛǘŜȄƛƴ ŀǊŜ ǘƘŜ Ƴƻǎǘ ŜŦŦŜŎǘƛǾŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ǊƻƭŜ ƛƴ ƛƴƘƛōƛǘƛƴƎ ¢bC! ŀƴŘ ŀŎǘƛǾŀǘƛƴƎ 
LDCмκLDCмw ǘƻ ǎǳǇǇƻǊǘ ƳŀƭƴǳǘǊƛǘƛƻƴ ǘǊŜŀǘƳŜƴǘΦ  
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Guazuma ulmifolia Extract Modulates Inflammation and Oxidative Stress in Prediabetic Rats 
Desak Gede Budi Krisnamurti1,2, Daud Winner Susanto3, Richard Nelson Cahya3, Adisti Dwijayanti1,2, Rani 
Wardani Hakim1,2, Wilzar Fachri1,2 
Departemen of Medical Pharmacy, Faculty of Medicine Universitas Indonesia, Jakarta, Indonesia; Drug 
Development Research Cluster, Indonesian Medical Education and Research Institute (IMERI), Faculty of 
Medicine Universitas Indonesia, Jakarta, Indonesia; Undergraduate Program, Faculty of Medicine Universitas 
Indonesia, Jakarta, Indonesia. 
  
Introduction. Prediabetes is characterized by inflammation and 
oxidative stress that contribute to progression toward type 2 
diabetes mellitus (T2DM). Toll-like receptor 2 (TLR2) activation and 
reduced peroxisome proliferator-activated receptor-ʰ όtt!w-ʰύ 
expression enhance inflammation and insulin resistance, while 
elevated malondialdehyde (MDA) and depleted glutathione (GSH) 
reflect oxidative imbalance. Guazuma ulmifolia leaves are 
traditionally used as herbal medicine and may provide preventive 
benefits. 
Aims. This study investigated the effects of Guazuma ulmifolia 
ethanolic extract on TLR2, PPAR-ʰΣ a5!Σ ŀƴŘ D{I ƛƴ ǇǊŜŘƛŀōŜǘƛŎ ²ƛǎǘŀǊ ǊŀǘǎΦ 
Methods. Male Wistar rats were rendered prediabetic by a high-fat, high-fructose diet and treated orally with 
Guazuma ulmifolia ethanolic extract at different doses. Blood glucose, glucose tolerance, TLR2 and PPAR-ʰ 
expression (qRT-PCR), and oxidative stress markers (MDA and GSH in plasma) were analyzed. 
Results. The extract significantly reduced fasting glucose and improved glucose tolerance. TLR2 expression 
decreased while PPAR-ʰ ŜȄǇǊŜǎǎƛƻƴ ƛƴŎǊŜŀǎŜŘ ƛƴ ǘǊŜŀǘŜŘ ƎǊƻǳǇǎΦ aƻǊŜƻǾŜǊΣ a5! ƭŜǾŜƭǎ ǿŜǊŜ ƭƻǿŜǊŜŘΣ ŀƴŘ D{I 
levels were restored compared to untreated prediabetic controls. 
Discussion. Guazuma ulmifolia extract demonstrates protective effects in prediabetic rats by simultaneously 
modulating immune-inflammatory pathways and oxidative stress. These findings support its potential as a 
preventive herbal intervention to delay or reduce the progression of T2DM. 
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Active learning-guided docking with QM rescoring and FEP for PGK2 selectivity 
Davy Guan1, Daniella James-New2, Slade Matthews2Φ 5ŜŎƛǎƛƻƴǎ ϧ {ǘŀǘƛǎǘƛŎŀƭ [ŜŀǊƴƛƴƎΣ /{LwhΩǎ 5ŀǘŀсмΣ /{Lwh1, 
Sydney, NSW, Australia; Computational Pharmacology and Toxicology Laboratory, Sydney Pharmacy School, The 
University of Sydney2, Sydney, NSW, Australia  
  
Introduction. Phosphoglycerate kinase-2 (PGK2) underpins sperm bioenergetics and fertility. CACHE Challenge 
7 requests orthosteric inhibitors that exclude quinazolines while achieving potency for PGK2 and selectivity over 
PGK1. Available apo, ATP-bound and ligand-bound structures reveal an enclosed adenine pocket with conserved 
waters and minor PGK2/PGK1 side-chain differences that can be leveraged for selectivity. 
Aims. To prospectively identify non-ǉǳƛƴŀȊƻƭƛƴŜ ŎƘŜƳƻǘȅǇŜǎ ǿƛǘƘ L/рл ғ мл ҡa ŀƴŘ җнл-fold PGK2/PGK1 
ǎŜƭŜŎǘƛǾƛǘȅ όǇǊƛƳŀǊȅ Ƙƛǘǎ L/рл ғ рл ҡa ŀƴŘ җр-fold) using a modular, scalable funnel workflow. 
Methods. Active-learning docking (AL-Dock) steers large-library exploration and is paired with learned pose 
filters. Cross-docking against PGK1 penalises dual binders and a SMARTS rule removes quinazolines. Surviving 
poses are rescored with a SQM2.20 protocol (PM6-D3H4X, implicit solvation, entropic proxy) on matched 
PGK2/PGK1 complexes assembled from apo 2P9Q, ATP-bound 2PAA and ligand entries; conserved waters/ions 
are retained. Top series advance to free-ŜƴŜǊƎȅ ǇŜǊǘǳǊōŀǘƛƻƴ όC9tύ ŦƻǊ ɲɲD ǊŜŦƛƴŜƳŜƴǘΦ /ȅŎƭŜ ǎƛȊŜǎ ŀǊŜ ǎŜǘ ŦǊƻƳ 
realised docking throughput. 
Results. By mid-2026 we will report prospective enrichment on held-out sets, selectivity distributions versus 
PGK1, diversity/synthesizability summaries and purchase shortlists as the challenge proceeds. Discrepancies 
between SQM2.20 and FEP will prioritise hydration, protonation and cofactor-state hypotheses for iteration. 
Discussion. A staged approach with AL-Dock for large scale screening, quantum-mechanical rescoring for 
physics-based refinement, and FEP for confirmation aims to deliver selective PGK2 chemotypes efficiently and 
transparently while adhering to CACHE-7 constraints. 
 
CACHE (2025) Challenge #7: PGK2 selectivity. cache-challenge.org.  
Danshina PV et al (2010) Biol Reprod 82:136ς145.  
Pecina A et al (2024) Nat Commun 15:1127.  
RCSB PDB: 2P9Q, 2PAA, PGK1/PGK2 ligand entries. 
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Betulinic acid induces lysosome-dependent death in prostate cancer by targeting DDX5 
Shoushi Liu1#, Xin Yang2#, Hongwei Guo1,2*. College of Pharmacy1, Guangxi Medical University, Nanning, Guangxi, 
China; Key Laboratory of Longevity and Aging-related Diseases of Chinese Ministry of Education & Center for 
Translational Medicine2, Guangxi Medical University, Nanning, Guangxi, China. 
 
Introduction. Prostate cancer (PCa) is a leading cause of cancer-related mortality in males. Betulinic acid (BA) 
exhibits antitumor activity, yet its direct target and mechanism in PCa are not fully understood. 
Aims. This study aimed to identify the direct molecular target of BA and elucidate its underlying mechanism in 
suppressing PCa progression. 
Methods. The antitumor effects of BA were assessed using PCa cell lines and xenograft models. Apoptosis was 
evaluated by Hoechst staining, flow cytometry, and TUNEL assay. Lysosomal membrane permeabilization (LMP) 
was examined via LysoTracker Red and acridine orange (AO) staining and validated with CA074-Me. Target 
identification employed pull-down, drug affinity responsive target stability (DARTS), molecular docking, and 
microscale thermophoresis (MST). Clinical data analysis and siRNA knockdown were used to validate the role of 
DDX5. 
Results. BA significantly inhibited PCa growth in vitro and in vivo without toxicity. BA directly bound to DDX5, 
suppressing transcription factor EB (TFEB)-mediated lysosomal biogenesis and downregulating ATP6V1H, a key 
subunit for lysosomal acidification. This disruption induced LMP, triggering lysosome-dependent cell death 
(LDCD) via apoptosis, as confirmed by CA074-Me. DDX5 was downregulated in PCa tissues. Knockdown of DDX5 
abolished BA-induced LDCD and lysosomal dysfunction. 
Discussion. BA directly targets DDX5, inducing LDCD via the novel BA-DDX5-TFEB-ATP6V1H axis, revealing a 
ƭȅǎƻǎƻƳŀƭ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ ¢ƘŜǎŜ ŦƛƴŘƛƴƎǎ ƘƛƎƘƭƛƎƘǘ .!Ωǎ ǇƻǘŜƴǘƛŀƭ ŀǎ ŀ ǘƘŜǊŀǇŜǳǘƛŎ ŀƎŜƴǘ ŀƴŘ ǇǊƻǇƻǎŜ ƭȅǎƻǎƻƳŀƭ 
membrane destabilization as a precision strategy for PCa. 
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Development of HDAC2 inhibitor for neuroprotection from chemical-induced neurotoxicity and 
pharmacokinetic analysis 
Debojyoti Halder1,2,3, Thiruma V. Arumugam2,3. Balaram Ghosh1, Epigenetic Research Laboratory, Department of 
Pharmacy, Birla Institute of Technology and Science - Hyderabad Campus1, Secunderabad, Telangana, India; 
Department of Microbiology, Anatomy, Physiology and Pharmacology, School of Agriculture, Biomedicine and 
Environment, La Trobe University2, Bundoora, VIC 3086, Melbourne, Australia; La Trobe Institute for Molecular 
Science, La Trobe University3, Bundoora, VIC 3086, Melbourne, Australia. 
 
Introduction. Epigenetic dysregulation, especially unregulated 
histone deacetylase (HDAC) activity, contributes to 
transcriptional repression of neuroprotection and 
neuroplasticity-associated genes. Pharmacological inhibition 
of HDACs, especially class I HDACs, restores histone 
acetylation, which promotes neuroprotection in 
neurocognitive disorders. A research gap was observed that 
very few HDAC2 inhibitors have been explored for 
neuroprotection and neurocognitive impairments.                                                             
Aims. Design, synthesis of HDAC2 inhibitor, and its in vitro 
biological evaluation in the chemical-induced neurotoxicity model and in vivo pharmacokinetic analysis. 
Methods. A combined in silico and literature review method was implemented for the design of new 
compounds. After analysis of the retrosynthetic pathway, a series of 10 compounds was synthesized, and 
structural analysis was performed using 1H, 13C, and 19F NMR. HPLC purity and HRMS were performed for all the 
compounds. Further, to choose a lead compound, a fluorophore-based HDAC assay was performed, and the lead 
compound was selected for further biological analysis. A H2O2 and AlCl3-induced neurotoxicity in vitro models 
were developed using Neuro2A cells, and the lead compound was exposed in both the chemical-induced models 
for neuroprotection. Moreover, anti-apoptotic, ROS, and nuclear morphology analyses were performed with the 
lead compound to understand its neuroprotective potential. Furthermore, in vivo pharmacokinetic analysis 
(plasma and brain) was performed to analyse the BBB permeability, bioavailability, and clearance. 
Results. The design of new compounds was performed using a rationale-based literature analysis and target 
analysis using various computational open servers. Further, molecular docking, DFT analysis, and dynamics 
simulation were performed on the HDAC2 protein catalytic binding site. It was observed that the designed 
compounds showed a good fit to the HDAC2 protein (PDB: 4LY1). The designed compounds were synthesized, 
and structural confirmation and purity analysis were performed using 1H, 13C, and 19F NMR, HRMS, and HPLC,  
followed by LC-MS. For the analysis of a lead compound, a fluorophore-based HDAC enzyme assay provided the 
lead compound (M2) with an IC50 of 500 nmol/L against HDAC2 and a 100-fold selectivity over HDAC8 and a 
minimum 10-fold selectivity over HDAC1 and HDAC3 isoforms. Furthermore, the lead compound M2 showed 
ǘƘŜ ƘƛƎƘŜǎǘ ƴŜǳǊƻǇǊƻǘŜŎǘƛƻƴ ŀǘ ŀ н˃Ƴƻƭκ[ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŀƎŀƛƴǎǘ I2O2- and AlCl3-induced neurotoxicity in 
Neuro2A cells, with **** significance at p<0.0001 (one-way ANOVA). On that concentration, anti-apoptosis 
analysis showed a live cell population of 84% in AlCl3-induced neurotoxicity in Neuro2A cells. A significant ROS 
reduction in the fluorescence image analysis, as well as MTT assay protocol analysis of ROS study in the H2O2-
induced neurotoxicity model in Neuro2A cells. Further, nuclear morphology was analysed using the DAPI staining 
in the AlCl3-induced neurotoxicity model of Neuro2A cells. The study was compared with CI994 (a positive 
control), and significance analysis was performed using one-way ANOVA. The lead compound, M2, provided 
better protection than CI994 in all in vitro analyses. Further, in vivo pharmacokinetic analysis was performed 
using C57BL/6 mice, and it was observed that the compound M2 showed excellent blood-brain barrier (BBB) 
penetration with Cmax όōǊŀƛƴύ ƻŦ мΦр˃ƎκƳ[Σ ŀƴŘ ǇƭŀǎƳŀ Cmax ƻŦ нΦт˃ƎκƳ[ ǿƛǘƘ ŎƭŜŀǊŀƴŎŜ ǘƛƳŜ п Ƙ ŦǊƻƳ ǇƭŀǎƳŀ 
and 8 h from brain. 
Discussion. The lead compound M2 was designed and synthesized, and showed preferential HDAC2 inhibition 
over other HDAC isoforms in the fluorophore-based enzyme inhibition assay. M2 showed neuroprotection 



against H2O2- and AlCl3-induced neurotoxicity in Neuro2A cells. Also, the in vivo pharmacokinetic analysis 
showed the compound efficiently crosses the BBB. Further, the lead compound M2 can be explored in various 
therapeutic efficacy studies in in vivo models, and the exploration of the pathway of HDAC2 in neuroprotection 
and cognitive impairments. 
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Predicting ligand affinity at the human A3 adenosine receptor from protein sequence 
Thomas J Lonsdale1, Huan Y Koh2, Daniel P Poole1, Nicholas A Veldhuis1, Lauren T May1. 
Monash Institute of Pharmacological Sciences, Monash University1, Parkville, VIC, Australia; Faculty of 
Information Technology, Monash University2, Clayton, VIC, Australia. 
  
Introduction. PSICHIC, a physicochemical graph neural network, 
predicts protein-ligand interactions from sequence data with accuracy 
that outperforms or is comparable to other structure-based and 
sequence-based models (Koh et al., 2024). The current study evaluated 
PSICHIC predictions of agonist and antagonist binding affinities at the 
A3 adenosine receptor (A3R), a potential non-opioid target for the 
treatment of nociceptive and neuropathic pain. 
Aims. Investigate how PSICHIC-predicted A3R binding data compares to 
experimentally derived values. 
Methods. BindingDB was used to obtain binding affinity data for the 
human A3R. PSICHIC was used to predict binding affinity. Analysis was 
conducted in RStudio, including calculations of mean absolute error (MAE).  
Results. In general, PSICHIC predicted binding affinity values for the A3R with a similar level of accuracy as 
previously described (MAEALL = 1.04). A stronger correlation was observed for experimental values derived from 
radiolabelled antagonist data, as compared to radiolabelled agonist data (MAEANT = 1.00, MAEAGO = 1.13). 
Interestingly, PSICHIC-predicted binding affinities were substantially lower than reported experimental values 
for a subset of A3R antagonists, predominantly belonging to a class of urea-containing compounds (MAEUREA = 
2.20). 
Discussion. Urea-containing antagonists were particularly susceptible to discrepancies between experimental 
and predicted binding affinity values, suggesting these discrepancies may reflect a specific physicochemical 
characteristic of these ligands. Notably, many A3R ligands were assigned functionality based on their structures, 
suggesting that further pharmacological characterisation of these antagonists is required to ensure accurate 
classification. Our results highlight the utility of PSICHIC in drug discovery and the potential for this approach to 
provide pharmacological insights. 
Koh HY et al. (2024) Nat Mach Intel 6:673-687.  
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Phytochemical characterization and biological activities of Clausena harmandiana leaf extracts 
Anusorn Thampithak1, Nichakan Peerakam1, Napapat Rattanachitthawat1. Faculty of Pharmaceutical Sciences, 
Burapha University1, Chonburi, Thailand.  
  
Introduction. Clausena harmandiana όwǳǘŀŎŜŀŜύΣ ŎƻƳƳƻƴƭȅ ƪƴƻǿƴ ŀǎ ά{ƻƴƎ Cŀέ ƛƴ ¢ƘŀƛƭŀƴŘΣ Ƙŀǎ ōŜŜƴ 
traditionally used to treat abdominal discomfort, headache, bronchitis, fever, skin rashes, and itching. Despite 
its traditional use, there is limited scientific evidence concerning its phytochemical composition and biological 
activities. 
Aims. This study aimed to quantify the phenolic and flavonoid contents and to evaluate the antioxidant, anti-
inflammatory, and antimicrobial activities of C. harmandiana leaf extracts. 
Methods. Fresh leaves were macerated in ethanol (EtOH1) to obtain a crude extract, which was then 
fractionated by solvent polarity into petroleum ether (PE), dichloromethane (DCM), ethyl acetate (EtOAc), and 
ethanol (EtOH2) fractions. The total phenolic and flavonoid contents were quantified. Antioxidant activity was 
assessed using DPPH, ABTS, TBARS, and hydroxyl radical scavenging assays. Anti-inflammatory activity was 
evaluated through protein denaturation and nitric oxide inhibition assays. Antimicrobial activity was tested 
against Staphylococcus aureus (TBRC4930) and Candida albicans (TBRC209). 
Results. EtOH2 exhibited the highest total phenolic (35.94 mg GAE/g extract) and flavonoid (29.88 mg QE/g 
extract) contents, followed by EtOAc, DCM, EtOH1, and PE. All extracts demonstrated antioxidant activity in the 
assays. EtOH1 showed the strongest DPPH radical ǎŎŀǾŜƴƎƛƴƎ ŀŎǘƛǾƛǘȅ όL/љє Ґ флсΦнн ҡƎκƳ[ύΣ ǿƘƛƭŜ 9ǘhIн 
ŘƛǎǇƭŀȅŜŘ ǘƘŜ ƘƛƎƘŜǎǘ !.¢{ ǎŎŀǾŜƴƎƛƴƎ ŀŎǘƛǾƛǘȅ όL/љє Ґ псΦнм ҡƎκƳ[ύ ŀƴŘ ƘȅŘǊƻȄȅƭ ǊŀŘƛŎŀƭ ƛƴƘƛōƛǘƛƻƴ όL/љє Ґ 216.31 
ҡƎκƳ[ύΦ 9ǘh!Ŏ ǇǊƻǾƛŘŜŘ ǘƘŜ ƎǊŜŀǘŜǎǘ ƭƛǇƛŘ ǇŜǊƻȄƛŘŀǘƛƻƴ ƛƴƘƛōƛǘƻǊȅ ŀŎǘƛǾƛǘȅ όL/љє Ґ тррΦлл ҡƎκƳ[ύΦ !ƳƻƴƎ ǘƘŜ 
extracts, only DCM exhibited notable anti-ƛƴŦƭŀƳƳŀǘƻǊȅ ŀŎǘƛǾƛǘȅΣ ƛƴƘƛōƛǘƛƴƎ ǇǊƻǘŜƛƴ ŘŜƴŀǘǳǊŀǘƛƻƴ όL/љє Ґ пΦтн 
mg/mL) and nitric oxide productioƴ όL/љє Ґ нстΦмф ҡƎκƳ[ύΦ wŜƎŀǊŘƛƴƎ ŀƴǘƛƳƛŎǊƻōƛŀƭ ŀŎǘƛǾƛǘȅΣ 9ǘh!Ŏ ǎƘƻǿŜŘ ǘƘŜ 
strongest activity against S. aureus (MIC = 25.50 mg/mL), followed by PE and EtOH1, with MBC values 
approximately twice the MIC. DCM and PE showed comparable activity against C. albicans (MICs of 12.65 and 
12.98 mg/mL, respectively), with MFCs approximately twice the MIC. 
Discussion. These findings suggest that C. harmandiana leaf extracts possess significant bioactive compounds 
and demonstrate notable biological activities, supporting their potential for development as natural antioxidant, 
anti-inflammatory, and antimicrobial agents in future healthcare applications. 
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Ivabradine-derived dihydroxybenzoate salts as novel modulators of HCN channels 
Whitney Venturini1, Rafael Zuñiga,2, Oscar Forero-Doria3, Leandro Zuñiga2,4,5.  
Departamento de Medicina Traslacional, Facultad de Medicina, Universidad Católica del Maule1, Talca, Maule, 
Chile; Laboratorio de Fisiología Molecular, Facultad de Medicina, Universidad de Talca2, Talca, Maule, Chile; 
Departamento de Bioquímica Clínica e Inmunohematología, Facultad de Ciencias de la Salud, Universidad de 
Talca3, Talca, Maule, Chile; Center for Nanomedicine, Diagnostic, and Drug Development (ND3), Facultad de 
Medicina, Universidad de Talca4, Talca, Maule, Chile; Center for the Development of Nanoscience and 
Nanotechnology (CEDENNA), Proyecto CIA250002, Facultad de Medicina, Universidad de Talca5, Talca, Chile 
 
Introduction. Hyperpolarization-activated cyclic nucleotide-gated (HCN) channels are key regulators of cellular 
excitability Hyperpolarization-activated cyclic nucleotide-gated (HCN) channels are key regulators of cellular 
excitability and are increasingly implicated in cancer-related processes. Ivabradine is a well-known HCN channel 
blocker; however, strategies to improve its pharmacological performance remain scarce. In this context, the 
formation of novel salt forms represents an attractive approach to fine-tune physicochemical and biological 
properties 
Aims. To synthesize ivabradine-derived salts with dihydroxybenzoic acids and evaluate their potential as 
modulators of HCN channel activity. 
Methods. Commercially available ivabradine hydrochloride was neutralized to obtain the free base, which was 
combined with selected dihydroxybenzoic acids to form salt systems. Characterization was performed using 
infrared spectroscopy (IR), nuclear magnetic resonance (NMR), and thermogravimetric analysis (TGA). Solubility 
was evaluated in different solvents. Biological activity was assessed using functional assays of HCN channel 
modulation. 
Results. Ivabradine-derived dihydroxybenzoate salts exhibited differential modulation of HCN channel activity 
compared to the parent compound. Activity varied depending on the dihydroxybenzoic acid derivative, 
suggesting a relevant role of the counterion. Salt formation was also associated with changes in physicochemical 
properties, including solubility, which may contribute to the observed biological effects. 
Discussion. These findings support salt formation as a strategy to generate novel HCN channel modulators. The 
observed differences highlight the importance of molecular design in optimizing ion channel-targeted therapies, 
particularly in cancer-related processes 
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Scratching the itch: tackling wombat mange by targeting scabies mites with pesticides 
Irina Lotsaris1, Kate Mounsey2, Robert J Harvey2, Robert J Vandenberg1. School of Medical Sciences, University 
of Sydney1, Sydney, NSW, Australia; School of Health, University of the Sunshine Coast2, Birtinya QLD, Australia. 
  
Introduction. Sarcoptic mange is a contagious skin infestation caused by the parasitic mite Sarcoptes scabiei 
(scabies mites). Sarcoptic mange is a serious issue for bare-nosed wombats in south-eastern Australia, with 
implications of severe skin crusting, scratching, hair loss, and death due to malnutrition or secondary infections. 
There is a strong need to improve the currently limited options for treatment of mange in free-living wombats. 
Aims. This study focusses on the pharmacological characterization of two glutamate-gated chloride channels 
(GluCls) and a resistant to dieldrin GABA-activated chloride channel (Rdl) from the scabies mites expressed by 
Xenopus laevis oocytes using two-electrode voltage clamp (TEVC) electrophysiology. 
Methods. Oocytes were voltage clamped at -60 mV and concentration-dependent glutamate and GABA gated 
chloride channels were measured.  The sensitivity of pesticides (fluralaner and moxidectin) as either agonists or 
antagonists  were characterised using TEVC electrophysiology to gain an understanding of how the channels and 
pesticides alter channel functions, and determine the impact of genetic variants. 
Results. GluCl1.16 and GluCl1.9 are splice variants but have significantly different sensitivities to glutamate 
(EC50 6.4 ± 1.7 µM and 36 ± 1.9 µM; p < 0.05) respectively. Fluralaner is one of the currently used pesticides to 
treat wombat mange and inhibits glutamate-gated and GABA-gated ion currents mediated by GluCl1.16 and 
GluCl1.9, and Rdl2.18 respectively. In contrast, another currently used pesticide, moxidectin, generated a rapidly 
activated current for both GluCl1.16 and GluCl9, that desensitized to a steady state but did not wash out after 
stopping the perfusion of the pesticide from the bath. This suggests that moxidectin is an irreversible agonist of 
GluCl1.16, and GluCl1.9, which shows similarities to the mechanism of action of ivermectin on mammalian 
glycine-gated chloride channels. 
Discussion. This is the first study of GluCl and Rdl ion channels from scabies mites and demonstrates that they 
are sensitive to current pesticides and also provides the means for screening novel pesticides for the treatment 
of wombat mange. Further characterisation of the pharmacological characteristics of these channels and their 
genetic variants will contribute to the development of new treatments of scabies mites infestations and where 
resistance to current treatments has limited treatment options. 
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Anti-diabetic constituents from Punica granatum with mechanistic insights into PTP1B inhibition 
Jeong Ah Kim1, Thi Nguyet Anh Dinh1, Jun Kyu Byun1, Byung Sun Min2. Coll of Pharm, Kyungpook Natl Univ1, 
Daegu, Republic of Korea; Daegu, Republic of Korea; Coll of Pharm, Daegu Catholic Univ2, Gyeongsan, Republic 
of Korea.  
  
Introduction. Punica granatum L. is a rich source of polyphenolic compounds with diverse biological activities. 
Aims. The discovery of natural compounds with dual inhibitory activity against protein tyrosine phosphatase 1B 
όt¢tм.ύ ŀƴŘ ʰ-glucosidase is of considerable interest for the development of novel antidiabetic agents. 
Methods. Extraction and isolation of compounds from the stem and pericarpium of P. granatumΤ ʰ-glucosidase 
and PTP1B inhibitory activity; enzyme kinetic analysis; molecular docking simulation; glucose uptake and PTP1B 
expression level in HepG2 cells. 
Results. A comprehensive phytochemical investigation of the stems and pericarpium of P. granatum led to the 
isolation of five new polyphenols, designated punicagranols AςE, along with 47 known compounds. Among 
them, ellagitannins (9ς10, 13, and 25ςооύ ŘŜƳƻƴǎǘǊŀǘŜŘ ǇƻǘŜƴǘ ʰ-glucosidase inhibitory activity. Notably, 
compounds 25, 29, and 33 exhibited strong inhibition of PTP1B. Enzyme kinetic studies and molecular docking 
simulations revealed that compound 25 acts as a competitive inhibitor, whereas compounds 29 and 33 function 
as non-competitive inhibitors of PTP1B. Furthermore, these compounds significantly enhanced glucose uptake 
in HepG2 cells without affecting PTP1B protein expression levels, suggesting that their glucose-lowering effects 
are mediated through direct enzymatic inhibition. 
Discussion. These findings highlight the potential of ellagitannin-rich compounds from P. granatum as promising 
candidates for the development of antidiabetic agents. In addition, the stems and pericarpium represent 
valuable sources of bioactive compounds that may be utilized in functional foods and nutraceutical applications. 
 
 
Phong NV et al (2021) Int J Biol Macromol 188: 719-728 
Dinh TNA et al (2026) Nat Prod Sci 32: 63-75 
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Bufotalin Promoted Osteosarcoma Regression by Targeting SIRT1 Acetylation and Regulating Lipid Synthesis 
Xiangqi Zhang1, Qixuan Ding1, Jiangxian Zhang1, Junjun Chen1, Cheng Guo1, Yonglong Han1. Department of 
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Shanghai, China 
  
Introduction. Bufotalin, a predominant bufadienolide 
component in the traditional Chinese medicine dried Bufo 
gargarizans Cantor skin, exhibits potential for clinical 
anticancer applications. 
Aims. To evaluate anti-tumor activity of bufotalin against 
osteosarcoma in vitro and in vivo, and elucidate the 
underlying molecular mechanisms. 
Methods. CCK-8 assay, Flow cytometry, Western blot, Co-
Immunoprecipitation. 
Results. Bufotalin demonstrated significant anti-tumor 
activity against human osteosarcoma cell lines 143B and 
Saos2, with IC50 values of 69.65nmol/L and 87.07nmol/L, 
respectively. In xenograft model, bufotalin(i.p.) markedly 
reduced tumor volume. It revealed that bufotalin induces 
dysregulation of lipid synthesis in tumor cells. 
Mechanistically, bufotalin upregulated the expression of 
deacetylase SIRT1 in a concentration-dependent manner, 
leading to increased acetylation of its substrate ACADL and 
decreased ACADL expression.  
Discussion. These findings suggest that bufotalin may 
modulate lipid synthesis processes by targeting SIRT1, 
thereby inhibiting osteosarcoma progression. 
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Pharmacological effects of scutellarein on neutrophilic inflammation 
Luc Ngoc Bao Khanh1, Tsong-Long Hwang1,2. Grad Inst Nat Prod, Coll Med, Chang Gung Univ¹, Taoyuan, Taiwan; 
Grad Inst Health Ind Tech, Ctr Drug Res Dev, Coll Human Ecol, Chang Gung Univ Sci & Tech², Taoyuan, Taiwan 
 
Introduction. Balancing pro-inflammatory and anti-inflammatory responses in neutrophils is essential for a 
healthy immune system. Disruption of this balance can lead to inflammatory diseases (Bennett et al, 2018; Loh 
et al, 2022).  
Aims. This study aimed to clarify the anti-inflammatory effects of scutellarein (SN15), a small-molecule natural 
product, and its mechanism of action in neutrophils. 
Methods. The anti-inflammatory effects were determined in activated human neutrophils. The in vitro cell 
assays and enzymatic activities were utilized to identify the underlying pharmacological mechanisms. 
Results. SN15 significantly reduced the production of reactive oxygen species (ROS) in activated human 
neutrophils. However, it did not affect the release of human neutrophil elastase. Additionally, it also showed 
effective free radical scavenging, indicating that the anti-inflammatory effects may involve inhibition of NADPH 
oxidase activity and direct neutralization of ROS. SN15 inhibited the activation of Akt but did not affect calcium 
mobilization in activated neutrophils. 
Discussion. SN15 reduces oxidative stress in neutrophils by inhibiting Akt-dependent NADPH oxidase activation 
and by scavenging radicals. Its selective action on ROS highlights its potential as a novel anti-inflammatory 
candidate. 
 
Bennett JM et al (2018) Front Med (Lausanne) 5:316. 
Loh W et al (2022) Cells 11:4076. 
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Dioscorea villosa extract enhances myogenesis and attenuates doxorubicin-induced muscle atrophy   
Ryusuke Hosoda1, Yusuke Usuniwa2, Homare Tabata2, Yukika Saga1, Atsushi Kuno1. 
1 Department of Pharmacology, Sapporo Medical University School of Medicine, Sapporo, Hokkaido, Japan. 
2 Life Science Center, Hokkaido Mitsui Chemicals Co., Ltd., Sapporo, Hokkaido, Japan. 
 
Introduction. Chemotherapy-induced sarcopenia, characterized by progressive loss of skeletal muscle mass and 
function, worsens prognosis and often leads to interruption of chemotherapy. We recently screened four 
stilbenoid-rich botanicals by quantifying myogenic marker expression (MyoD, Myh4, myogenin) in C2C12 
myoblasts and identified Dioscorea villosa (DV) culture extract as the myoprotective candidate. 
Aims. To evaluate whether DV culture extract promotes myogenic differentiation in vitro and attenuates 
doxorubicin (DOX)ςinduced skeletal muscle atrophy in vivo. 
Methods. Constituents of DV culture extract were analyzed by HPLC-DAD. Viability of C2C12 myoblasts after 
treatment with DV culture extract (2.5ς20 µg/mL) was assessed by CCK-8. C2C12 cells during differentiation 
received DV culture extract (2.5 µg/mL) for 5 days. Myh4 was quantified by Western blotting, and myotube area 
was quantified from immunofluorescence images of Myh4. Male C57BL/6J mice at 12 weeks old received DOX 
(5 mg/kg, i.p., once weekly for 4 weeks). A diet containing DV culture extract (0.4 g/kg) was started 1 week 
before DOX and continued for 5 weeks. Body weights of mice were measured, and sections of tibialis anterior 
muscles were stained with wheat germ agglutinin conjugated with Alexa Fluor 488 to determine minimal Feret 
diameter of muscle fibers. 
Results. HPLC-5!5 ŀƴŀƭȅǎƛǎ ǊŜǾŜŀƭŜŘ ǘƘŀǘ ǊŜǎǾŜǊŀǘǊƻƭΣ ʵ-viniferin, and two uncharacterized stilbenoid 
constituents were detected in DV culture extract. DV extract at 2.5ς5 µg/mL showed no cytotoxicity in C2C12 
cells. Compared with differentiation medium alone, treatment with DV culture extract significantly increased 
Myh4 protein to 218% and enlarged myotube area to 170%. In vivo, DOX treatment reduced body weight to 
95.1% of baseline, whereas DV culture extract-fed mice significantly maintained body weight at 96.4%. The 
proportion of myofibers larger than the median diameter in control mice (37 µm) decreased from 50.0% 
(untreated) to 42.9% with DOX and was significantly preserved at 49.9% with DV culture extract. 
Discussion. DV culture extract enhances myogenesis and attenuates DOX-induced muscle atrophy, although 
further analyses are needed to clarify which stilbenoids are involved.  
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Epilepsy is a prevalent neurological condition characterized by abnormal, excessive neuronal firing that leads to 
recurrent seizures. These seizures, particularly when prolonged, can cause extensive neuronal damage and 
death. Ferroptosis, a regulated form of cell death distinguished by iron-dependent lipid peroxidation and 
excessive accumulation of reactive oxygen species (ROS), has emerged as a key contributor to 
neurodegeneration in epilepsy. Recent evidence implicates lysyl oxidase (LysOX), an extracellular matrix-
modifying enzyme, in the pathophysiology of various neurological disorders. However, its exact role in 
ferroptosis and epilepsy remains insufficiently elucidated. 
This study aimed to investigate the potential of LysOX as a therapeutic target for preventing ferroptosis-induced 
neuronal damage in epilepsy. An in silico drug discovery approach was adopted, employing virtual screening of 
a comprehensive FDA-approved compound library against the LysOX protein. Top-ranking ligands were selected 
based on docking scores and blood-brain barrier (BBB) permeability, a critical factor for central nervous system 
drug delivery. 
Further pharmacokinetic profiling was conducted using ADMET (Absorption, Distribution, Metabolism, 
Excretion, and Toxicity) parameters to assess drug-likeness and safety. Molecular dynamics (MD) simulations 
were performed to analyze the stability and conformational integrity of LysOX-ligand complexes, confirming the 
reliability of docking predictions. 
To validate the computational findings, in vitro assays were carried out using SH-SY5Y human neuroblastoma 
cells. The neuroprotective efficacy of the selected compounds was assessed through the MTT assay, which 
demonstrated a significant improvement in cell viability upon treatment. Additionally, intracellular ROS levels 
were quantified using flow cytometry, revealing a marked decrease in oxidative stress in treated cells, indicating 
effective inhibition of ferroptosis. 
Overall, this integrative study identified promising LysOX inhibitors with favorable pharmacokinetic profiles and 
strong anti-ferroptotic effects. These findings not only highlight the therapeutic relevance of targeting LysOX in 
ferroptosis-related neurodegeneration but also propose novel candidate compounds for further development 
in epilepsy treatment. 
 
Keywords: Epilepsy, Ferroptosis, Lysyl Oxidase (LysOX), In Silico Screening, Molecular Dynamics, ADMET, SH-
SY5Y, Reactive Oxygen Species (ROS), MTT Assay, Blood-Brain Barrier (BBB) 
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Bioassay-Guided Fractionation of Clinacanthus nutans: An In Vitro/In Silico Approach 
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Rupilu2. Ayu T Putri2, Center for Herbal Medicine1 and Dept. of Pharmacology and Therapy2, Faculty of Medicine, 
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Introduction. Clinacanthus nutans (Dandang gendis) is an 
Indonesian medicinal plant known for its antidiabetic 
properties. This study investigates the antihyperglycemic 
mechanism of its active ethanol extract fraction using 
bioassay-guided fractionation, followed by in vitro and in 
silico analyses. 
Aims. To evaluate the antihyperglycemic activity and to 
investigate the mechanism of action of the most active 
fraction of Clinacanthus nutans ethanol extract. 
Methods. Insulin-resistant C2C12 myoblast cells were 
used as an in vitro diabetes model. Bioassay-guided 
fractionation separated compound groups in three stages, each monitored via a glucose consumption assay. 
Molecular docking was conducted to predict the underlying molecular mechanism. 
Results. The methanol (MeOH) extract showed stronger glucose-ƭƻǿŜǊƛƴƎ ŀŎǘƛǾƛǘȅ ǘƘŀƴ ǘƘŜ ŎƘƭƻǊƻŦƻǊƳ ό/I/ƭїύ 
extract. Its insoluble partition significantly increased glucose uptake, with Fraction II showing the highest activity. 
Molecular docking identified luteolin as the most prominent active compound, binding to AKT (PDB ID: 1UNQ) 
ǿƛǘƘ ŀƴ ŀŦŦƛƴƛǘȅ ƻŦ ҍсΦл ƪŎŀƭκƳƻƭ ǘƻ ǘƘŜ !ǊƎƛƴƛƴŜ ŀƴŘ ǘƘŜ [ȅǎƛƴŜ ŀƳƛƴƻ ŀŎƛŘǎ ƻŦ !Y¢ ǊŜŎŜǇǘƻǊΦ 
Discussion. !ǊƎƛƴƛƴŜ ǇǊƻƳƻǘŜǎ ƛƴǎǳƭƛƴ ǎŜŎǊŜǘƛƻƴ ŀƴŘ ʲ-cell regeneration by activating the insulin signaling 
pathway through AKT phosphorylation and increasing PDX-1 levels, aided by nitric oxide production. Lysine and 
arginine stimulate insulin release by depolarizing ̡ -cell membranes, leading to calcium influx. Additionally, lysine 
may enhance AKT activity and reduce insulin resistance, suggesting both amino acids contribute to antidiabetic 
effects through AKT modulation. 
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MSC-Exosomes mediated IDE intranasal delivery for Alzheimer's Disease synergistic therapy 
Zhao WANG*, Huan PENG, Qingfei LIU. School of Pharmaceutical Sciences, Tsinghua University, Beijing, China.  
  
Introduction. !ʲ ŎƭŜŀǊŀƴŎŜ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ 
strategy for the development of new therapies 
for Alzheimer's disease (AD), and Insulin 
degrading enzyme (IDE) can mediate the 
ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ !ʲ ŀƴŘ ǇǊƻƳƻǘŜ ƛǘǎ 
elimination. Inspired by the possibility that 
exosomes in the brain may be involved in the 
secretion and transport mechanism of IDE, 
mesenchymal stem cell derived exosomes 
(MSC-EXOs) as natural carriers have many 
advantages in treating AD and delivering IDE. 
Aims. To utilize therapeutic MSC-EXOs as the carrier to directly deliver IDE into the brain, establishing an EXO-
IDE drug delivery system, promoting ǘƘŜ ŘŜƎǊŀŘŀǘƛƻƴ ƻŦ !ʲΣ ǘƘŜǊŜōȅ ŀŎƘƛŜǾƛƴƎ ŜŦŦƛŎƛŜƴǘ ŀƴŘ ǎȅƴŜǊƎƛǎǘƛŎ 
improvement of AD pathological phenotypes. 
Methods. The system was constructed and physical-chemical properties were characterized using TEM, DLS, 
NTA, WB and other methods. The therapeutic effect was evaluated from a pharmacological perspective in AD 
model mice through methods such as brain-targeted imaging, behavioral tests, pathological sections, and 
molecular biology. 
Results. The central achievement of this study was to successfully merge the therapeutic properties of MSC-
derived exosomes with their function as a delivery vehicle. By engineering them to carry IDE, we developed a 
non-invasive, intranasal system was developed and demonstrated excellent brain bioavailability. This approach 
effectively ameliorated both neuronal damage and neuroinflammation in AD model. 
Discussion. The study highlights a clear synergistic effect between the exosome vehicle and its IDE cargo. While 
ŜƳǇǘȅ 9·h ŀƭƻƴŜ ŘƛŘ ƴƻǘ ǊŜŘǳŎŜ ǘƘŜ ōǊŀƛƴΩǎ !ʲ ōǳǊŘŜƴΣ ǘƘŜȅ ŎƻƴŦŜǊǊŜŘ ŀ ƳƻŘŜǎǘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ŎƻƎƴƛǘƛǾŜ 
performance and neuronal integrity compared to AD mice. At the same time, IDE does indeed play a role in 
ǊŜŘǳŎƛƴƎ !ʲ ǇƭŀǉǳŜǎ ƛƴ ǘƘŜ ƘƛǇǇƻŎŀƳǇǳǎΣ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ ǘƘŜ ŎƻƳōƛƴŜŘ ŀǇǇǊƻŀŎƘΦ 
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Cordycepin Improve Glycolipid Metabolism Disorder in High Fat Diet-induced Obese Mice 
Caomei Xu, Haoran Qin, Nan Hu*. Department of Pharmacy, The Third Affiliated Hospital of Soochow 
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Introduction. Obesity is a chronic metabolic disease resulting from energy imbalance, which leads to glucose - 
lipid disorders and associated complications, posing a major global public health challenge. Cordycepin (COR) 
has been demonstrated to regulate blood glucose and lipid metabolism. However, its molecular mechanism in 
alleviating obesity-related metabolic disorders, especially its effects on key signaling pathways, remains 
incompletely understood.  
Aims. A high-fat diet (HFD)-induced obese mouse model was established to investigate the mechanism of COR 
through intestinal microflora, metabolomics, and proteomics analyses. 
Methods. A total of 18 male C57BL/6J mice were used in this study. They were randomly assigned to three 
groups (n = 6 per group): the control group (CON) received a normal diet; the high - fat diet group (HFD) was fed 
a high - fat diet for 8 weeks; and the cordycepin treatment group (HFD_COR) was fed a high - fat diet for 8 weeks 
while receiving daily oral administration of 100 mg/kg cordycepin. Metabolic parameters, histopathology, 16S 
rRNA sequencing, fecal metabolomics, liver proteomics, and hepatic gene mRNA expression were detected. 
Results.Cordycepin reduced body weight, fasting blood glucose (FBG), area under the curve of intraperitoneal 
glucose tolerance test (IPGTT AUC), as well as serum and liver total cholesterol (TC) and triglyceride (TG) levels 
in obese mice. It also improved pancreatic and hepatic histopathological changes and alleviated hepatic lipid 
deposition. Additionally, cordycepin remodeled the intestinal microbiota, identified 207 differential fecal 
metabolites (enriched in h -linolenic acid metabolism) and 151 differential liver proteins (involved in PPAR 
signaling), upregulated hepatic PPARA and APOAI mRNA expression, and downregulated PPARG mRNA 
expression. 
Discussion. Cordycepin ameliorates high-fat diet (HFD)-induced glycolipid metabolism dysfunction by reshaping 
the ƛƴǘŜǎǘƛƴŀƭ ƳƛŎǊƻōƛƻǘŀΣ ǊŜƎǳƭŀǘƛƴƎ ʰ-linolenic acid metabolism, and activating hepatic PPAR signaling, thereby 
providing multi-omics evidence for its therapeutic potential in obesity-related metabolic disorders. 
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Relationship between skeletal muscle atrophy and sphingolipids in a cancer cachexia model 
Mayuka Morita1, Miaki Uzu1, Anzu Aoyama1, Takumi Kobayashi1, Hiroyuki Nakamura1. Lab Chem Pharmacol, 
Grad Sch Pharm Sci, Chiba Univ1, Chiba, Japan 

 
Introduction. Cancer cachexia is a complex metabolic disorder observed in approximately 80% of patients with 
advanced cancer. Its primary symptoms include weight loss, skeletal muscle atrophy, anorexia, and depletion of 
adipose tissue, which significantly reduce the patient's quality of life. Previous studies have reported changes in 
the expression of enzymes involved in sphingolipid metabolism in the skeletal muscle of cancer cachexia model 
mice. However, the relationship between skeletal muscle atrophy and altered sphingolipid metabolism remains 
unclear. 
Aims. This study aims to elucidate the relationship between skeletal muscle atrophy and sphingolipids using a 
mouse model of cancer cachexia to identify novel therapeutic targets. 
Methods. The model was established by subcutaneously transplanting the mouse renal cancer cell line RenCa 
into the right flank of 8-week-old male BALB/c mice on day 0. They were sacrificed, and the gastrocnemius 
muscle was collected on days 7, 14, 20, and 30.  
Results. Around day 20 post-transplantation of RenCa cells, a decrease in gastrocnemius muscle weight and 
increased muscle atrophy markers Atrogin-1 and MuRF-1 were confirmed. Subsequently, metabolome analysis 
of the gastrocnemius muscle on day 20 revealed decreased glycolytic metabolites. Furthermore, the expression 
levels of Akt/p-Akt, a key activator of glycolysis, and its downstream effector Glut4 changed between day 7 and 
day 30. Additionally, ceramide species, a central metabolite in sphingolipid metabolism, decreased in the 
gastrocnemius muscle of RenCa mice, accompanied by altered expression of six isoforms of ceramide synthase 
(CerS1-6), the enzymes responsible for their synthesis through the addition of various fatty acid chains to 
sphingoid bases. 
Discussion. It is suggested that an alteration in the sphingolipid composition of the cellular membrane affects 
the membrane localization of Glut4, which mediates glucose uptake, thereby changing the energy metabolism 
of the glycolytic pathway. By analysing the detailed changes in sphingolipid metabolism and preventing the 
decline in energy production from glycolysis, there is a potential to ameliorate skeletal muscle atrophy caused 
by cancer cachexia. 
 
Pierucci F et al (2018) Biochim Biophys Acta Mol Basis Dis 1864:3598-3614; Pierucci F et al (2021) Cancers 
13:3285 
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Construction and validation of a prognostic model for breast cancer based on mitochondria-related genes 
Yufei Gao, Rong Xu. Department of Pharmacology, School of Basic Medicine, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, Hubei, China;   
  
Introduction. Breast cancer is a highly prevalent malignant tumor in women, characterized by strong 
heterogeneity and remarkable prognostic variability. Single-cell RNA sequencing (scRNA-seq) technology 
provides a powerful tool for dissecting the heterogeneity of cell subsets within the tumor microenvironment. 
However, existing prognostic models lack validation at the single-cell level, and the functional characterization 
of core genes remains insufficient. In this study, we employed scRNA-seq to identify key cell subsets and 
elucidate the underlying molecular mechanisms in breast cancer. A prognostic model was constructed and 
validated based on differentially expressed genes, followed by analyses of its associations with immune 
infiltration, drug sensitivity, and signaling pathways. Core prognostic genes were also screened out, which 
provides novel evidence for prognostic evaluation and individualized treatment of breast cancer.  
Aims. By integrating single-cell RNA sequencing with multi-database analysis, this study explored the prognosis-
related mechanisms and therapeutic targets of breast cancer.   
Methods. In this study, we employed scRNA-seq to identify key cell subsets and elucidate the underlying 
molecular mechanisms in breast cancer. A prognostic model was constructed and validated based on 
differentially expressed genes, followed by analyses of its associations with immune infiltration, drug sensitivity, 
and signaling pathways. Core prognostic genes were also screened out, which provides novel evidence for 
prognostic evaluation and individualized treatment of breast cancer.  
Results. After quality control and subpopulation annotation of cells from 12 breast cancer-related tissue 
samples, tumor epithelial cells were identified as the key cell subtype, and mitochondria-associated pathways 
as the core. A prognostic model was constructed, which demonstrated robust predictive performance in both 
TCGA and GEO datasets. Immune infiltration analysis revealed that the low-risk group exhibited stronger 
antitumor immune activity, whereas the high-risk group displayed immunosuppressive features. Significant 
differences in chemotherapeutic drug sensitivity were observed between the two groups, and abnormalities in 
metabolism- and proliferation-related pathways may contribute to poor prognosis. Core prognostic genes were 
ultimately screened out.  
Discussion.  The prognostic model established in this study provides a novel tool for the clinical prognostic 
evaluation of breast cancer, while the identified mechanisms offer potential targets for precision therapy. 
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MC, a Natural Plant Extract, Blocks Angiogenesis by Inhibiting VEGF-A/VEGFR-2 Signaling 
Shiu-Wen Huang1,2, Ming-Jen Hsu1,2, Filippo Cottiglia3. 1Department of Pharmacology, School of Medicine; 
2Graduate Institute of Medical Sciences, College of Medicine, Taipei Medical University, Taipei, Taiwan. 
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Introduction. Angiogenesis, the formation of new blood vessels, is a critical process for tumor growth and 
metastasis. The vascular endothelial growth factor (VEGF-A) and its receptor VEGFR-2 form a key signaling axis 
that drives this process. As such, targeting the VEGF-A/VEGFR-2 pathway is a highly effective therapeutic 
strategy for treating angiogenesis-related diseases, including cancer. Natural products continue to be an 
important source for the discovery of new drug leads.  
Aims. This study aimed to investigate the anti-angiogenic properties and underlying mechanisms of MC, a 
natural dietary extract. 
Methods. The anti-angiogenic effects of MC were evaluated using a comprehensive panel of in vitro and ex vivo 
assays, including endothelial cell proliferation (BrdU assay), migration, invasion, and tube-formation assays, as 
well as an ex vivo aortic ring microvessel sprouting assay. The efficacy of MC was further validated in an in vivo 
mouse metastasis model. 
Results. Our findings demonstrate that MC suppressed VEGF-A-induced angiogenic responses in a 
concentration-dependent manner in vitro. Furthermore, MC significantly reduced neovascularization and tumor 
metastasis in vivo. Mechanistically, we found that MC inhibits the activation of VEGFR-2 and its downstream 
signaling cascades in endothelial cells. 
Discussion. These results establish MC as a promising natural compound that targets the VEGF-A/VEGFR-2 
signaling pathway. This study highlights its potential as a lead candidate for developing anti-angiogenic therapies 
against cancer and other diseases driven by abnormal angiogenesis. 
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Pharmacological and structural insights into positive allosteric modulation at M2 and M3 muscarinic 
acetylcholine receptors 
Adeep Monger1, Felix Bennetts1, Celine Valant1, David Thal1. Drug Discovery Biology Theme1, Monash Institute 
of Pharmaceutical Sciences, Melbourne, VIC, Australia 
  
Introduction. The muscarinic acetylcholine receptors (mAChRs) are a family of five class A G protein coupled 
receptors designated M1-M5. Current mAChR drugs have significant cholinergic side effects, limiting their clinical 
utility due to poor subtype selectivity within the receptor family. A major challenge in achieving subtype 
selectivity arises from the highly conserved orthosteric sites shared among the five mAChR subtypes [1]. As a 
result, targeting allosteric sites has emerged as a promising strategy for more selective modulation of specific 
mAChR subtypes.  
Aims. To characterise the recently discovered M2 and M3 mAChR selective positive allosteric modulators (PAMs), 
BAY2413555 and ASP8302 using structural and pharmacological methods.  
Methods. The pharmacological profiles of these novel PAMs were characterized in Flp-In CHO cells stably 
expressing M2 and M3 mAChRs using the TruPATH and ERK phosphorylation assays. Protein were purified and 
Cryogenic electron microscopy (cryo-EM) was employed to determine the human M3 mAChR in complex with 
the PAM ASP8302. 
Results. The recently discovered M2 and M3 selective PAMs exhibited low micromolar potency and affinity. Cryo-
EM structures revealed distinct ligand binding modes at the M3 mAChR.  
Discussion. These structural insights establish a platform for structure-guided optimization of M2 and M3 mAChR 
selective PAMs, thereby accelerating the development of highly selective therapeutic agents.   
 

1. Tobin, A.B. [2024] A golden age of muscarinic acetylcholine receptor modulation in neurological 
disease. Nat Rev Drug Discov 23, 743-758. https://doi.org/10.1038/s41573-024-01007-1  
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Population-based assessment of compartmentalised intracellular cAMP signalling mediated by incretin 
receptors 
Laura J Humphrys1,2, George Christopoulos1, Phuc N. H. Trinh1,2, Elita Yuliantie1,2, Sam M. McNeill1, Patrick 
Sexton1,2, Denise Wootten1,2

.  

1Drug Discovery Biology, Monash Institute of Pharmaceutical Sciences, Parkville, VIC, Australia. 2ARC Centre of 
Cryo-electron Microscopy of Membrane Proteins, Monash Institute of Pharmaceutical Sciences, Parkville, VIC, 
Australia. 
 
Introduction. G protein coupled receptors (GPCRs) are primarily expressed in the plasma membrane. However, 
some GPCRs are also expressed at intracellular locations, while others can traffic to subcellular compartments 
following agonist-mediated activation. Monitoring and quantifying receptor signalling from intracellular 
compartments often relies on single-cell imaging, exemplified by studies on the glucagon-like peptide-1 
receptor (GLP-1R; Fletcher et al. 2018).  
Aims. We have developed methods for measuring subcellular signalling on a population level using 
bioluminescence resonance energy transfer (BRET) biosensors anchored to subcellular compartments, allowing 
for higher throughput measurement of ligand activity. 
Methods. HEK293A cells were stably transfected with plasmid cDNA for a BRET biosensor of cyclic adenosine 
monophosphate (cAMP; CAMYEN sensor) with fused localisation tags. Biosensor localisation was confirmed 
using confocal microscopy. The GLP-1R or glucose-dependent insulinotropic polypeptide receptor (GIPR) were 
then transiently expressed at low levels in these cell lines, plated to 96 well plates and ligand-induced BRET 
measurements were determined for each pathway to assess location dependent cAMP on the same day. 
Results. Ligand-mediated cAMP was detected in the cytosol, plasma membrane, and endosomes with differing 
kinetic profiles and pharmacological parameters in response to GIP with the GIPR and GLP-1(7-36)NH2 with the 
GLP-1R. 
Discussion. We have created stable cell lines expressing localised BRET biosensors for cAMP measurements. 
These cell lines will be used to characterise the responses of GLP-1R and GIP with various peptide ligands to 
determine the impact of their subcellular downstream cAMP signalling. 
 
Fletcher MM, Halls ML, Zhao P, et al. (2018) Biochem Pharmacol. 156:406-419 
Starr R et al (2005) Pharmacology of FAB-4, ed Ono Y. pp 12-23, Tokyo, Abbey Road Press 
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Introduction In this study, we revealed a novel 

mechanism by which nIGF1R facilitates hepatocellular 
carcinoma (HCC) progression by preventing 
Smurf2-dependent degradation of enhancer of 
zeste homolog 2 (EZH2). EZH2 is the catalytic 
subunit of polycomb repressive complex 2, which 
is frequently abnormal in cancers and which alters 
the entire epigenome by increasing H3K27me3 
level. Therefore, EZH2 is a key therapeutic target 
for cancer treatment. Several EZH2 inhibitors 
exist. However, these EZH2 inhibitors are not as 
effective as anticipated, likely because activation 
of IGF1R confers resistance to EZH2 inhibitors in 
multiple cancers. 
There is considerable interest in the SMAD Specific E3 Ubiquitin Protein Ligase 2 (Smurf2) because it controls 
the levels of other proteins by tagging them for proteasomal degradation. We identified interactions between 
nIGF1R, Smurf2, and EZH2 in HCC cells when IGF1R was translocated into the nucleus. We propose that these 
interactions lead to upregulation of EZH2 level, which promotes HCC development. 
Aims:Nuclear IGF1R (nIGF1R) is associated with the development of hepatocellular carcinoma (HCC), but we 
presently lack a comprehensive, mechanistic understanding of this association. Here we uncovered a novel 
mechanism of nIGF1R in the promotion of HCC. 
Methods: Liquid chromatography-ǘŀƴŘŜƳ Ƴŀǎǎ ǎǇŜŎǘǊƻƳŜǘǊȅ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ŦƻǊ ƛŘŜƴǘƛŦȅƛƴƎ ǘƘŜ ƴLDCмwΩǎ 
target. Stimulated emission depletion (STED) super-resolved microscopy analyzed the colocalization strength 
and the diameter between Zeste homolog 2 (EZH2) and Smad ubiquitination regulatory factor-2 (Smurf2) or 
nIGF1R. Orthotopic model of HCC in nude mice was employed for further interpreting the mechanism of nIGF1R 
in promoting cancer progression through preventing EZH2 degradation. 
Results and Discussion:Activation of IGF1R led to the nuclear translocation of IGF1R through the SUMOylation 
mediation. EZH2 was identified as the target of the newly nIGF1R. Mechanistically, the nIGF1R possessed a 
stronger affinity than Smurf2 to EZH2, leading to the disaggregation of the Smurf2-EZH2 complex, resulting in 
the prevention of the Smurf2-mediated EZH2 degradation. Further mechanism study revealed that the 
Tyr1161/1165/1166-initiated phosphorylation of IGF1R led to the conformational changes to flip its A-loop 
forward to the RNA binding helix of EZH2, which rendered the preferential binding of the nIGF1R with the RNA 
binding helix of EZH2 through competition with the HECT C-lobe of Smurf2, leading to the disaggregation of 
Smurf2-EZH2 complex. The disaggregation of Smurf2-EZH2 complex failed the Smurf2-mediated EZH2 
degradation, resulting in the accumulation of EZH2. As the enzymatic catalytic subunit of PRC2, EZH2 
accumulation led to the increases of H3K27me3 for promoting cancer progression. CONCLUSION: The 
nIGF1R promotes HCC progression through preventing the Smurf2-mediated degradation of EZH2. 
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Biological activities and GC-MS profiling of Bidens pilosa acetone and methanol extracts of  
Mmamosheledi Mothibe, Leseli Chipomho, Ntethelelo Sibiya. 
Pharmacology Division, Faculty of Pharmacy, Rhodes University, Makhanda, South Africa  
  
Introduction. Bidens pilosa is a widely distributed plant reported to have pharmacological effects on over 40 
diseases, chiefly attributed to its phytochemicals. While it is regarded as a weed, it is one of the commonly used 
traditional medicines in South Africa for various conditions. 
Aims. The study aimed to characterise acetone and methanol extracts of B. pilosa for antioxidant, antimicrobial, 
anti-Alzheimer activities and conduct GC-MS analysis of the extracts. 
Methods. Phytochemical analysis (total polyphenol content, total flavonoid content) of the acetone and 
methanol extracts of B. pilosa were carried out, followed by antioxidant assays: 2,2-diphenyl-1-picrylhydrazyl 
(DPPH) and the ferric reduction antioxidant power (FRAP). Antimicrobial activity was tested against the ESKAPE 
pathogens and cytotoxicity effects were tested against skeletal muscle C2C12 cell line and HeLa cells. The BACE 
inhibition assay as well as the acetylcholinesterase inhibition assay were conducted to determine the anti-
Alzheimer potential of the plant extracts. GC-MS analysis was performed on the extracts to confirm the presence 
of bioactive phytochemicals.  
Results. The acetone extract had higher total phenolic (0.033 mg/GAE) and flavonoid (0.023 mg/QE) content, as 
well as higher radical scavenging activity through the DPPH (78.54%) and FRAP (5050.2 µM Fe2+ at 500 µg/ml) 
assays. Methanol extract had higher AChE inhibition (IC50 0.921 µg/ml) but lower BACE inhibition as compared 
to the acetone extract. Both extracts showed no activity at 50 µg/ml against Acinetobacter baumannii ATCC 
19606, Staphylococcus aureus ATCC 12600, Escherichia coli ATCC 10536 and Pseudomonas aeruginosa ATCC 
2785.The extracts showed high cell viability of C2C12 cells and HeLa cells, confirming that they are no cytotoxic. 
GC-MS analysis revealed the presence of numerous compounds with known biological activities in both extracts, 
including eicosane, tetratetracontane and propiconazole. 
Conclusion. The findings indicated that B pilosa could have the potential for anti-Alzheimer activity and 
therefore could serve as a drug lead for further investigation. The presence of various bioactive compounds 
further validate the continued use of the plant in traditional medicine. 
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Birch sap attenuates atopic dermatitis-like lesions by regulating NFˁ . ŀƴŘ a!tY tŀǘƘǿŀȅ 
Chi-Feng Hung1, Chao-Hsien Sung2, Yu-Jou Hsu2. School of Medicine, Fu Jen Catholic University1, New Taipei City, 
Taiwan.; PhD Program in Pharmaceutical Biotechnology, Fu Jen Catholic University2, New Taipei City, Taiwan. 
  
Introduction. Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by pruritus, barrier 
dysfunction, and immune dysregulation. Conventional treatments often fail to provide optimal disease control, 
highlighting the need for safer, effective alternatives. Birch sap, derived from Betula species, contains bioactive 
compounds with anti-inflammatory and antioxidative properties.  
Aims. This study investigates birch sap's therapeutic potential in AD by exploring its effects on inflammatory 
pathways and skin barrier function. 
Methods. The chemical composition of birch sap was analyzed and found to be mainly composed of 
polysaccharides. In vitro experiments were conducted using TNF-ʰκLCb- -ɹactivated HaCaT keratinocytes to 
assess its impact on cytokine expression and phosphorylation of Mitogen-Activated Protein Kinase (MAPK) and 
NF-ˁ. ǇǊƻǘŜƛƴǎΦ Lƴ ǾƛǾƻ ǎǘǳŘƛŜǎ ƛƴǾƻƭǾŜŘ 5b/.-induced AD-like lesions in BALB/c mice treated with birch sap. 
Skin barrier parameters, histological changes, and inflammatory markers were evaluated. 
Results. Birch sap significantly reduced mRNA levels of IL-мʲΣ L[-6, and IL-8 and inhibited phosphorylation of 
MAPK and NF-ˁ. ǇǊƻǘŜƛƴǎ ƛƴ Iŀ/ŀ¢ ŎŜƭƭǎΦ Lƴ ƳƛŎŜΣ ōƛǊŎƘ ǎŀǇ ŀƭƭŜǾƛŀǘŜŘ !5-like symptoms, reduced epidermal 
hyperplasia, improved hydration, and normalized transepidermal water loss. Blood flow modulation further 
supported its anti-inflammatory effects. 
Conclusion. Birch sap demonstrates promising anti-inflammatory and barrier-repair properties in AD models. 
While preclinical findings are compelling, further clinical trials are necessary to validate its therapeutic potential. 
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USP24-i-101 targeting USP24 inhibits inflammation in NASH through inhibiting NF-kb activity 
Jan-Jong Hung1, Tran Thu Huong1. 1Department of Biotechnology and Bioindustry Sciences, National Cheng 
Kung University, Tainan, Taiwan 
 
Introduction. Ubiquitin-specific peptidase 24 (USP24), a deubiquitinase, regulates the protein stability of its 
substrates by removing ubiquitin. Our previous studies demonstrated that functional knockout of USP24 in mice 
or inhibition of USP24 with a specific inhibitor, USP24-i-101, reduced body weight and decreased lipid droplet 
accumulation in adipocytes and hepatocytes. Recent studies clarified that USP24 promoted adipogenesis 

through stabilizing PKA-Ca and p300. We also found that genes related to inflammation were inhibited in USP24-
deficient mice and USP24-i-101-inhibited mice.  
Aims. Based on the previous study, we will study the role and mechanisms of USP24 in inflammation of NASH. 
Results. We have established the NASH animal model and found that USP24-i-101 can reduce body weight of 
the HFD-mice. In addition, the fatty accumulation was also decreased. The effect of USP24-i-101 on 
inflammation and fibrosis in vivo will be investigated by measuring the related genes expression. In addition to 
the in vivo study, several in vitro studies have been finished. At first, we found that USP24-i-101 can inhibit FFA- 

or LPS-induced NF-kB activity. Second, knockdown of USP24 can decrease the mRNA and protein levels of NF-

kB. Third, NF-kB inhibition can decrease mRNA and protein levels of USP24. All the data suggest that USP24 and 

NF-kB can be positively regulated each other. FFA or LPS increased the phosphorylation of NF-kB, thereby 
transferring into nucleus, subsequently recruiting to the promoter of USP24 to increase its expression. 
Moreover, upregulation of USP24 can stabilize p300 to increase NF-kB expression. Therefore, targeting USP24 
by USP24-i-101 can inhibit inflammation during non-alcoholic steatohepatitis (NASH) progression through 

inhibiting NF-kB signaling pathway.  
Discussion. Understanding the role of USP24 in inflammation will be advantage to study the NASH progression 
such as fibrosis in the future and might be potential to develop USP24-i-101 as a clinical drug for NASH. 
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Surfaceome-based discovery of CD70 as a high-priority immunotherapeutic target in NK/T-Cell lymphoma 
Nurulhuda Mustafa1,2, Chew Ern Sen2, Chng Wee Joo2,3. Dept of Pharmacology, Yong Loo Lin Sch of Medicine, 
National Univ of Singapore1, SG, Singapore, Cancer Science Institute of Singapore, National Univ of Singapore2, 
SG, Singapore, Department of Medicine, Yong Loo Lin School of Medicine, National Univ of Singapore3, SG, 
Singapore 
 
Introduction. Natural Killer/T-cell lymphoma (NKTL) is an EpsteinςBarr virus (EBV)-associated subtype of non-
Hodgkin lymphoma that disproportionately affects patients in Asia and South America. Current therapies, 
including chemo-radiotherapy and newer targeted agents, remain suboptimal underscoring an urgent need to 
identify novel, actionable targets to develop next-generation immunotherapies with improved specificity and 
reduced toxicity. 
AimsΦ ¢ƻ ŎƘŀǊŀŎǘŜǊƛǎŜ ǘƘŜ ǇƭŀǎƳŀ ƳŜƳōǊŀƴŜ ƭŀƴŘǎŎŀǇŜ όάǎǳǊŦŀŎŜƻƳŜέύ ƻŦ bY¢[Σ ǇǊƛƻǊƛǘƛǎŜ ƴƻǾŜƭ 
immunotherapeutic targets, and evaluate the potential of CD70 for antibody-based therapeutic development. 
Methods. We established a quantitative, label-free mass spectrometryςbased plasma membrane profiling 
workflow using aminooxy-biotin labelling and streptavidin bead enrichment to characterise the NKTL 
surfaceome. A customised membrane annotation pipeline was developed, integrating UniProt, Gene Ontology, 
and in silico surfaceome databases to systematically annotate and rank candidates by immunotherapeutic 
potential. Top-ranked targets were validated at the protein level. Protein expression and internalisation were 
assessed by flow cytometry, immunohistochemistry, and Fab-ZAP assays. Complement-dependent cytotoxicity 
(CDC) and antibody-dependent cellular cytotoxicity (ADCC) assays were utilised to assess the anti-cancer effect 
of anti-CD70 antibody, Cusatuzamab which was subsequently a conjugated to monomethyl auristatin E (MMAE) 
to generate an antibody-drug conjugate. 
Results. Through surfaceome analysis, CD70, ITGA4, and CD48 emerged as top candidates, with CD70 ranking 
highest in immunotherapeutic potential. CD70 was expressed in eight of nine NKTL cell lines but absent in 
healthy PBMCs. CD70 demonstrated strong internalisation capacity. Cusatuzumab elicited potent CDC and ADCC 
responses and, when conjugated with MMAE to form an antibody-drug conjugate, exhibited significant 
cytotoxicity in NKTL cell models. 
Discussion. This study provides the first comprehensive map of the NKTL surfaceome and a novel prioritisation 
strategy for target discovery. CD70 emerged as a promising immunotherapeutic target with favourable 
expression, internalisation, and effector function characteristics, supporting its potential as an ADC candidate. 
Our findings lay the groundwork for the development of novel CD70-directed therapies to improve outcomes 
for patients with NKTL.  
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Geniposide prevents neuropathic pain through ATP-mediated P2X3 receptors by regulating MAPKs/NF- Bˁ 
signaling 
Bin-Nan Wu. Department of Pharmacology, Kaohsiung Medical University, Kaohsiung 807, Taiwan.  
 
Introduction. The current options for managing neuropathic 
pain are insufficient; it is essential to keep investigating 
innovative targets and better therapeutic approaches. 
Aims. We explored whether the iridoid glycoside geniposide 
could improve chronic constriction injury (CCI)-induced 
neuropathic pain and related underlying mechanisms in a 
diabetic mouse model. 
Methods. The neuropathic pain model was performed by 
CCI surgery in type 2 diabetic db/db mice (DB). Mice were 
divided into B6/sham, DB/sham, DB/CCI+vehicle, 
DB/CCI+geniposide (10, 30 mg/kg/d, i.p.), and 
DB/CCI+pregabalin (30 mg/kg/d, i.p.).  
Results. On day 14, DB/CCI mice enhanced pain behaviors, proinflammatory cytokines and proteins; those 
responses were mitigated by geniposide and pregabalin. In the spinal dorsal horn, DB/CCI increased p-NF-ˁ. ƛƴ 
neurons and astrocytes, connexin 43 (Cx43) in astrocytes, and P2X3R in neurons; those immunoreactivities were 
reduced by geniposide and pregabalin. In the spinal cords, DB/CCI-augmented proinflammatory cytokines and 
ATP release were attenuated by geniposide and pregabalin. 
Discussion. Geniposide and pregabalin prevent db/db mice after CCI-induced neuropathic pain, possibly due to 
suppressing astrocyte Cx43-mediated ATP release and P2X3R activation, reducing MAPKs-regulated NF-ˁ. 
activation. Our findings demonstrated that geniposide might be a candidate for treating diabetic neuropathy 
with peripheral nerve injury. 
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Structure-Guided Screening for Formyl Peptide Receptor 1 Inhibitor 
Yi-Hsuan Wang1, Kai-Cheng Hsu2 & Tsong-Long Hwang1,3. Grad Inst Nat Prod, Grad Inst Biomed Sci, Coll Med, 
Chang Gung Univ¹, Taoyuan, Taiwan; Grad Inst Cancer Biol & Drug Discov, Coll Med Sci & Technol, Taipei Med 
Univ2, Taipei, Taiwan; Grad Inst Health Ind Tech, Ctr Drug Res Dev, Coll Human Ecol, Chang Gung Univ Sci & 
Tech3, Taoyuan, Taiwan 
 
Introduction. Neutrophils are key drivers of inflammation, and their dysregulation contributes to autoimmune 
and inflammatory diseases. Formyl peptide receptor 1 (FPR1), a critical regulator of neutrophil activation, is a 
promising therapeutic target. 
Aims. This study aimed to discover novel FPR1 inhibitors using structure-based virtual screening. 
Methods. Candidate compounds were identified by virtual screening and docking, followed by in vitro assays 
assessing neutrophil functions and downstream signaling. 
Results. We identified an initial hit from the National Cancer Institute library by integrating an in-silico screening 
approach with receptor-binding assays. Following this, an evaluation of the analogues for the hit compound 
revealed several compounds that exhibited FPR1 inhibitory activity in the micromolar range. Among the 
compounds, Boc-L-Trp-L-Trp-L-Trp-Ome (668429) exhibits the strongest antagonistic activity. Docking revealed 
key FPR1 interactions, and selectivity testing confirmed preference over FPR2. 668429 selectively suppressed 
FPR1-mediated ROS production, degranulation, and integrin expression and inhibited calcium, MAPK, and Akt 
pathways in human neutrophils. 
Discussion. Compound 668429 is a selective FPR1 inhibitor with potential as a lead candidate for neutrophil-
driven inflammatory disorders. 
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Pranlukast, a cysteinyl leukotriene receptor 1 antagonist, alleviates high-fat diet-induced obese mice 
Masatoshi Nakatsuji1, Toko Maehara2, Atsushi Koike1, Kenta Hosomi1, Ko Fujimori1. 1Faculty of Pharmacy, Osaka 
Medical and Pharmaceutical University, Osaka, Japan., 2Faculty of Agriculture, Iwate University, Iwate, Japan. 
  
Introduction. Cysteinyl leukotrienes (CysLTs), such as LTC4, LTD4, and LTE4, are lipid mediators that are 
synthesized from arachidonic acid. CysLTs play important roles in the pathogenesis of various inflammatory 
diseases. We have demonstrated that LTC4 and LTD4 activated adipogenesis through CysLT1 receptors in 
adipocyte-differentiated 3T3-L1 cells1). 
Aims. We investigated the effect of pranlukast, a CysLT1 antagonist, on obesity in high-fat diet (HFD)-fed mice. 
Methods. C57BL/6 mice (male, 5 weeks old) were fed a low-fat diet (LFD) or an HFD, and intraperitoneally 
administered pranlukast (1.5 mg/kg, daily) for 2 months. Body weight, food and water intake, and rectal 
temperature were measured once a week. Insulin tolerance and oral glucose tolerance were evaluated by 
measuring blood glucose levels from the tail vein after insulin and glucose administration, respectively. The 
expression of adipogenesis- and thermogenesis-associated genes in the visceral white adipose tissue (vWAT) 
were examined by real-time PCR.  
Results. Pranlukast lowered the body weight gain in HFD-fed mice with the decreased weights of visceral and 
subcutaneous WAT. In LFD-fed mice, there was no significant change in the body weight gain between the 
pranlukast-administered and the vehicle-administered groups. Although pranlukast treatment did not improve 
insulin sensitivity and glucose tolerance in HFD-fed mice, the blood glucose level was lowered in the pranlukast-
administered HFD-fed mice. Moreover, the rectal temperature increased in HFD-fed mice by pranlukast 
administration. The mRNA levels of the adipogenesis- and thermogenesis-associated genes in vWAT of HFD-fed 
mice were not changed by pranlukast administration. 
Discussion. These results suggest that pranlukast, a CysLT1 antagonist, had an ability to suppress obesity. We 
are performing a bacterial 16S rRNA gene sequencing analysis in feces to clarify the mechanism of anti-obesity 
effect of pranlukast. 
 
1) Biochim. Biophys. Acta Mol. Cell Res. 1869: 119203 (2022) 
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Cold atmospheric plasma patch amplifies JAK inhibitor efficacy via AMPKςSOCS3 signaling 
Abdulaziz Jabborov1, Na-Hee Jeong1, Young-Ae Choi1, Sang-Hyun Kim1. Department of Pharmacology, School of 
Medicine, Kyungpook National University, Daegu, Republic of Korea.  
  
Introduction. Atopic dermatitis (AD) is a chronic inflammatory skin disorder characterized by immune 
dysregulation and Th2-dominant cytokine signaling. While Janus kinase (JAK) inhibitors are effective, their 
benefits can diminish over time, highlighting the need for new adjunctive strategies. Cold atmospheric plasma 
(CAP) generates reactive species with the potential for immunomodulation, yet its synergy with molecularly 
targeted therapies remains largely unexplored.  
Aims. In this study we aimed to investigate whether patch delivered CAP can potentiate the efficacy of the JAK 
inhibitors, and to elucidate the underlying signaling mechanisms, with a focusing on the AMPK-SOCS3 axis. 
Methods. Atopic dermatitis (AD) was induced in BALB/c mice, which were then treated with a CAP patch, 
upadacitinib, or their combination. Mechanistic studies were performed in HaCaT keratinocytes to evaluate the 
regulation of STAT6 downstream signaling alongside SOCS3 expression and AMPK activation. 
Results. CAP treatment generated reactive oxygen species that activated AMPK leading to robust SOCS3 
induction and suppression of STAT6-driven Th2 inflammation. The CAP patch-upadacitinib combination 
significantly reduced epidermal thickening, immune cell infiltration, and IgE levels compared with either 
ǘǊŜŀǘƳŜƴǘ ŀƭƻƴŜΦ .ƭƻŎƪƛƴƎ !atY ŀōǊƻƎŀǘŜŘ {h/{о ǳǇǊŜƎǳƭŀǘƛƻƴ ŀƴŘ ŘƛƳƛƴƛǎƘŜŘ /!tΩǎ ƛƳƳǳƴƻƳƻŘǳƭŀǘƻǊȅ 
effects, confirming AMPK as a key mediator. 
Discussion. Our findings demonstrate that CAP patch amplifies the therapeutic effect of JAK inhibition by 
engaging the AMPK-{h/{о ǎƛƎƴŀƭƛƴƎ ŀȄƛǎΦ /!t ǇŀǘŎƘΩǎ ŀōƛƭƛǘȅ ǘƻ ŜƴƘŀƴŎŜ {h/{о ŜȄǇǊŜǎǎƛƻƴ ƘƛƎƘƭƛƎƘǘǎ ŀ ƴƻǾŜƭ 
immunoregulatory pathway for precision modulation of cytokine signaling. Beyond its role as a non-invasive 
adjunct, CAP offers a drug-sparing advantage that may reduce the need for prolonged or high-dose JAK inhibitor 
therapy, potentially minimising adverse effects. These results suggest that CAP patch integration into existing 
therapeutic regimens could redefine treatment strategies for AD and other chronic inflammatory skin 
conditions. 
 
 
 
 

  



P233 

Comparative Evaluation of Nanodiamond-Curcumin and Copper-
Curcumin in Triple-negative breast cancer 

Mr Keith Ncube 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Comparative Evaluation of Nanodiamond-Curcumin and Copper-Curcumin in Triple-negative breast cancer 
Keith N Ncube1, Jessica Pick1,Eleanor Müller, Werner Cordier1 
Department of Pharmacology, University of Pretoria1, Pretoria, South Africa 
Department of Chemistry, University of the Free State2, Bloemfontein, South Africa. 
  
Introduction. Curcumin and its metal complexes are promising anticancer agents due to their potential to 
ƻǾŜǊŎƻƳŜ ŘǊǳƎ ǊŜǎƛǎǘŀƴŎŜΦ ʲ-Diketonato-functionalized nanodiamonds (ND) conjugated to curcumin (ND-
curcumin) and copper-curcumin complexes may enhance delivery and potency in triple-negative breast cancer 
(TNBC). 
Aims. To compare the cytotoxic effects of ND-curcumin and copper-curcumin in BT-20 TNBC monolayers and 
spheroids. 
Methods. Cytotoxicity was evaluated in BT-нл ƳƻƴƻƭŀȅŜǊǎ ǳǎƛƴƎ ǘƘŜ ǎǳƭŦƻǊƘƻŘŀƳƛƴŜ . ŀǎǎŀȅΣ ǿƛǘƘ L/іљΣ L/љєΣ ŀƴŘ 
L/ћљ ǾŀƭǳŜǎ ŎŀƭŎǳƭŀǘŜŘΦ ¢ƘǊŜŜ-dimensional spheroids were generated via the liquid overlay method at 10,000 cells 
per well and cultured for four days prior to treatment. Monolayers and spheroids were exposed to ND-curcumin 
or copper-curcumin for 72 hours. Spheroid viability and structure were assessed using acid phosphatase assays, 
phase contrast microscopy, and FDA/PI live/dead staining. 
Results. ND-ŎǳǊŎǳƳƛƴ ǎƘƻǿŜŘ ŀƴ L/љє ƻŦ млΦт ˃a όL/іљ сΦс ˃aΣ L/ћљ мтΦн ˃aύΣ ŀƴŘ ŎƻǇǇŜǊ-ŎǳǊŎǳƳƛƴ ŀƴ L/љє ƻŦ уΦф 
˃a όL/іљ тΦф ˃aΣ L/ћљ нл ˃aύ ƛƴ ƳƻƴƻƭŀȅŜǊǎΦ ¢ƘŜǎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ŘƛŘ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀŦŦŜŎǘ ǎǇƘŜǊƻƛŘ Ǿƛŀōƛƭƛǘȅ 
or morphology. Live/dead staining confirmed minimal cell death, and spheroids retained overall structure, 
suggesting that 3D culture conditions confer resistance to cytotoxic effects observed in monolayers. 
Discussion. The differential responses highlight limitations of 2D assays. Reduced spheroid sensitivity likely 
reflects microenvironmental factors such as limited diffusion, hypoxia, and cell-cell interactions. Ongoing work 
aims to assess effects in non-cancerous cells and elucidate cytotoxicity mechanisms to guide therapeutic 
potential. 
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DIF-1 ameliorates liver fibrosis inducing the reversion of activated hepatic stellate cells 
Momoka Yamaguchi1, Akira Ooka1, Kensuke Suzuki1, Shin-ya Saito1, 2, Yukiko K Kaneko1, Tomohisa Ishikawa1. 
Department of Pharmacology, School of Pharmaceutical Sciences, University of Shizuoka1, Shizuoka, Shizuoka, 
Japan; Department of Drug Discovery and Pharmacology, Faculty of Veterinary Medicine, Okayama University 
of Science2, Imabari, Ehime, Japan. 
 
Introduction. Quiescent hepatic stellate cells (HSCs) transdifferentiate into myofibroblast-like, collagen-
producing activated HSCs during liver injury, leading to liver fibrosis (LF). Therefore, the reversion of activated 
HSCs is expected to be a therapeutic target for LF. Our previous study showed that differentiation-inducing 
factor-1 (DIF-1), a small molecule derived from cellular slime molds, inhibited HSC activation. Here, we 
investigated whether DIF-1 could induce the reversion of activated HSCs, thereby exerting anti-fibrotic effects.  
Methods. HSCs isolated from mouse livers were transdifferentiated into activated HSCs by culturing in plastic 
dishes and then treated with DIF-1. The in vivo effects of DIF-1 were investigated in a thioacetamide-induced LF 
mouse model of thioacetamide-induced LF. 
Results. DIF-1 reverted the cell morphology of activated HSCs to quiescent HSC-like shapes and significantly 
ǊŜŘǳŎŜŘ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ ƻŦ ʰ-smooth muscle actin, a marker of activated HSCs. In the LF mouse model, blood 
AST and ALT levels and the area of collagen fibres in the liver were significantly lower in the DIF-1-treated group 
than in the vehicle-treated group. Moreover, decreased expression of Acta2, Col1a1, Pdgfrb, and Timp1, genes 
related to LF and markers of activated HSCs, and increased expression of Lrat, a marker of quiescent HSCs, were 
observed in the liver tissue of the DIF-1-treated group.  
Conclusions. The data obtained here suggest that DIF-1 ameliorates LF by inducing the reversion of activated 
HSCs to a quiescent-like phenotype in vivo. DIF-1 is a valuable anti-fibrotic compound that not only inhibits HSC 
activation but also induces activated HSCs to revert to a quiescent form. 
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Genestein reduces PD1/PDL1 expression in IgA nephropathy induced rats. 
Rajiv Jash¹ and Himangshu Sekhar Maji². Department of Pharmacy. Sanaka Educational Trust's group of 
Institutions. Durgapur. West Bengal. India. Pin-713212¹. Department of Pharmaceutical Technology. JIS 
University. Nilganj Road. Kolkata.Pin-700109². 
 

Introduction. LƎ! ƴŜǇƘǊƻǇŀǘƘȅ όLƎ!bύΣ ŎƻƳƳƻƴƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ .ŜǊƎŜǊΩǎ ŘƛǎŜŀǎŜΣ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ Ƴƻǎǘ 
widespread type of inflammation-associated glomerulonephritis globally, impacting a considerable number of 
people and possibly influencing health systems around the world. Existing therapies are largely aimed at 
reducing the progression of the disease by the use of immunosuppressant drugs. However, these drugs come 
with substantial adverse effects when they are used for a considerable amount of time (Barratt J et.al. 2006). 
Aim and Objective. In this research, we examined the effectiveness of Genestein, a type of bioflavonoid, in 
alleviating inflammation and fibrosis in a rat model of IgA nephropathy (IgAN) and also study the impact of 
PD1/PDL1 signaling pathway in IgA Nephropathy. 
Method. A total of thirty Sprague Dawley rats were randomly assigned to control, IgAN, and treatment groups, 
with the treatment group receiving Genistein following the induction of IgAN. The disease model, induced by 
bovine serum albumin,carbon tetrachloride and lipopolysaccharides. 
Results. The treatment with Genistein in the animals resulted in a significant reduction in albumin levels and red 
blood cell count in urine, a reduction in Blood urea nitrogen and serum creatinine in blood after 4 weeks of 
treatment was also observed indicating a decrease in kidney damage. There was no notable effect on SGOT or 
SGPT levels, suggesting no hepatotoxicity after genistein therapy. Histopathological analysis showed that the 
average glomerular diameter was preserved in the treatment group whereas it significantly decreased in the 
induced group.  Additionally, immunofluorescence and ELISA tests indicated an increase in PD1/PDL1 levels 
whereas decrease in proinflammatory markers like IL-6 and profibrotic TGF-ʲ ƳŀǊƪŜǊǎ ƛƴ ǘƘŜ ǘǊŜŀǘŜŘ ǊŀǘǎΣ 
implying that genistein may possess renoprotective properties. 
Discussion and Conclusion. Our findings indicate that Genestein may serve as a promising therapeutic agent for 
IgAN, as it appears to reverse the parameters of IgA nephropathy.It may be safe to state that after the 
experimental procedure  genistein tends to reduce inflammation and fibrosis and thereby alleviate the 
progression of IgA nephropathy. Elevation of PD1/PDL1 in the nephrons suggests that these cells can evade the 
immune and inflammation mediated destruction which ultimately preserves the renal architecture and reduces 
symptoms of IgA nephropathy. However additional studies are necessary to determine the long-term efficacy 
and safety profile of the drug. 
Keywords- Genestein, IgA Nephropathy, PD1, Inflammation, Fibrosis 
 

Barratt J,Feehally J (2006) Kidney Int 69(11): 1934-1938. 
Xing L et al(2019) J Int Med Res 47(10):5205-5215. 
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Novel Approaches to Target Opioid Receptors 
M Deborah Nguyen1, Jesse I Mobbs1,2, Celine Valant1, David M Thal1,2, Damian Bartuzi3 and Arisbel B Gondin1 
Monash Institute of Pharmaceutical Sciences1, Parkville, VIC, Australia 
ARC Centre for Cryo-Electron Microscopy of Membrane Proteins2, Parkville, VIC, Australia 
Science for Life Laboratory, Department of Cell and Molecular Biology, Uppsala University3, Uppsala, Sweden 
 
Introduction. The growing opioid crisis has underscored an urgent need for the development of novel opioid 
drugs that can provide effective pain relief while minimising the risk of harmful side effects. Novel opioid drugs, 
especially those with new mechanisms of action, could revolutionise pain management and improve the quality 
of life for millions of patients. Alternative approaches to target opioid receptors, such as biased ligands that 
selectively engage some signalling partners over others, offer promising strategies to develop more selective 
and safer pain management therapies.  
Aims. The overarching aim of this research project is to pharmacologically characterise a panel of novel ligands 
-˃opioid receptor (MOR) ligands and determine whether they exhibit signalling bias across key signalling 

pathways. 
Methods. Sixteen ligands with previously undefined bias profiles were evaluated using BRET-based functional 
assays to measure proximal signalling events, including -̡arrestin2 recruitment, Gi2 protein activation and Nb33 
recruitment. Concentration-response curves were generated and analysed using area-under-the-curve (AUC) 
measurements and the operational model of agonism to quantify ligand efficacy and signalling bias. 
Results. Quantitative bias analysis indicated that several ligands showed trends toward either G protein- ƻǊ ʲ-
arrestin2-preferring profiles. However, a predominant finding was that, across proximal signalling readouts, 
many ligands exhibited reduced intrinsic efficacy consistent with partial agonism. This pattern mirrors recent 
reports describing the clinically approved MOR agonist oliceridine, where apparent bias may partly reflect lower 
efficacy rather than pathway selectivity (Gillis et al., 2020). 
Discussion. By applying analytical pharmacology and mathematical models to quantify and interpret ligand-
receptor interactions, this work deepens our understanding of how biased agonists engage opioid receptors. 
Defining critical binding interactions provides a blueprint for the rational development of safer and more 
effective opioid therapeutics.  
 
Gillis A et al (2020) Science Signaling, 13(625) 
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Corylin attenuates angiotensin II-induced senescence of pulmonary artery smooth muscle cells 
Jwu-Lai Yeh1,2, Shu-Hsuan Lin1 & Shang-En Huang2. Graduate Institute of Medicine, College of Medicine, 
Kaohsiung Medical University1, Kaohsiung, Taiwan; Department of Pharmacology, College of Medicine, 
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Introduction. Senescence of pulmonary artery smooth muscle cells (PASMCs) contributes to pulmonary 
hypertension (PH) by driving pulmonary artery wall remodelling, a process accelerated by angiotensin II (Ang II)-
induced oxidative stress, inflammation, and calcification. Corylin, a flavonoid derived from Psoralea corylifolia 
L., exhibits anti-inflammatory, antioxidant, and anticancer properties; however, its effects on Ang II-stimulated 
PASMCs have not been elucidated. 
Aims. We examined whether corylin inhibits Ang II-induced senescence, thereby inhibiting the proliferation, 
migration, and phenotypic transformation of PASMCs. 
Methods. A senescence model was established by culturing primary rat PASMCs with Ang II. Cell proliferation 
was evaluated using MTT and CCK-8 assays, while migration and invasion were assessed through wound-healing 
and transwell assays. Protein levels were analyzed by Western blot, and cellular senescence was visualized using 
SA- -̡gal staining. 
Results. Corylin pre-treatment attenuated the proliferation, migration, and phenotypic switching of PASMCs 
induced by Ang II. Mechanistically, corylin reduced Ang II-enhanced activation of the MAPK and Akt pathways, 
leading to downregulation of senescence-related proteins 
involved in p16, p53, and p21. Corylin activated the Nrf2/HO-1 
pathway, conferring antioxidant properties that were abolished 
by the specific HO-1 inhibitor SnPP. 
Discussion. These protective effects of corylin are mediated 
through activation of the Nrf2/HO-1 pathway. Corylin exhibits 
anti-senescence properties and may represent a potential 
therapeutic agent for preventing pulmonary vascular 
remodelling in PH. 
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To identify the pathophysiology of rare cancer and generate novel treatment  
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Introduction. Organoid technology, the use of three-dimensional cultures derived from stem cells that have 
physiological characteristics similar to the human body, thereby serving a crucial role in studying physiology, 
pathophysiology, and drug screening. Additionally, organoids can be propagated and expanded from a patient 
biopsy, allowing for the study of rare diseases that would otherwise be very difficult to analyze. Angiosarcoma 
is a rare type of malignant tumor that arises from vascular or lymphatic endothelial cells. 
Aims. We generated angiosarcoma organoids derived from surgical resection of the primary tumor as proof of 
concept to preclinical and translational studies (from now on, this organoid will be called "sarconoid"). 
Methods. ¢ƻ ǾŜǊƛŦȅ ǎŀǊŎƻƴƻƛŘǎ ǘƘŀǘ ƳƛƳƛŎ ǘƘŜ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ ǇŀǘƛŜƴǘΩǎ ǘǳƳƻǊǎΣ ƛƴŎƭǳŘƛƴƎ ǘǊŀƴǎŎǊƛǇǘƻƳƛŎ 
signatures, cell type specificity, and morphological characteristics, we performed histological and transcriptomic 
analyses. Subsequently, we expanded the scope of our study to include an evaluation of a sarconoid-based 
compound screening platform; for this purpose, a Diversity Set (version VI, 1584 compounds, 20 plates), supplied 
by the NCI's Developmental Therapeutics Program, was screened using 96-well plates. 
Results. Here, we demonstrate proof-of-concept that it is possible to dissociate and grow efficiently in vitro as 
patient-derived sarconoids that retain the genomic and phenotypic profiles of their original tumor. Incidentally, 
high-throughput screening identified novel compounds with potential anticancer activity against angiosarcoma. 
Discussion. It is expected that this technology can be used to establish new treatment strategies for chronic 
diseases or intractable diseases in the future. 
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Bone-Targeted Liposomes of Metformin: Promising Treatment Strategy for Reversing Post-Menopausal 
Osteoporosis 
Nikita Nirwan*1 1Department of Pharmacology, Dabur Research Foundation, Ghaziabad, Uttar Pradesh, 201010, 
India 
 
Introduction. Metformin is one of the safest drugs which is being repurposed in multiple diseases other than 
diabetes. In present study, we have planned to fabricate its bone targeted formulation and evaluate its pre-
clinical efficacy in rodent model of osteoporosis. Among nano-based drug delivery systems, liposomes are 
superior due to biocompatibility, and cell specificity. Previous literature has shown that drug- loaded liposomes 
containing cholesterol-conjugated pyrophosphate is the novel approach to carry non-bone targeted drugs to 
bone. 
Aims. In this study we have developed the bone-targeted liposomes of metformin by using cholesterol-
conjugated pyrophosphate. 
Methods. Bone targeted liposomes of metformin were tailored by using rotary evaporation and evaluated for 
particle size, encapsulation efficacy & release study. Female Balb/c mice were used for the in-vivo study and 
Ovariectomy (OVX) was performed as per the previously established protocol. Post surgery mice were kept 
untreated for next 4 weeks and thereafter treated with either metformin, bone targeted liposomes of metformin 
(150mg/kg) or vehicle (10ml/kg) for 28 days. Bones and serum were isolated to evaluate estrogen, bone micro-
architecture, turnover biomarkers and inflammatory cytokines. 
Results and Discussion. Metformin loaded liposomes showed particle size of 213 nm and drug release of 81%. 
Osteoporosis in the ovariectomized mice was confirmed by reduced primary ovarian follicle & estradiol levels. 
In-vivo evaluation demonstrated the significant increase in bone mineral density (p<0.05), trabecular number 
and BV/(p<0.01), while trabecular separation was reduced (p<0.05). Further, the possible mechanism involved 
in the above effect is the AMPK pathway, as bone-targeted liposomes of metformin significantly increases the 
osteocalcin (p<0.01), while reducing TRAP and Interleukin-1beta (p<0.05). 
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Introduction. tŀƴŎǊŜŀǘƛŎ ʲ-cell dysfunction is critically involved in the pathogenesis of type 2 diabetes, and 
preventing ̡ -cell apoptosis is considered an important therapeutic strategy. Extracellular vesicles (EVs) have 
recently been recognized as mediators of intercellular communication through the transfer of RNA and proteins, 
drawing increasing interest in their biological roles and potential in drug discovery. Among them, plant-derived 
exosome-like nanoparticles (PENs) have attracted interest because of their high biocompatibility, low 
ŎȅǘƻǘƻȄƛŎƛǘȅΣ ŀƴŘ ŜŦŦƛŎƛŜƴǘ ǇǊƻŘǳŎǘƛƻƴΦ IƻǿŜǾŜǊΣ ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ ǇŀƴŎǊŜŀǘƛŎ ʲ-cell function remain largely 
unknown. 
Aims. ¢Ƙƛǎ ǎǘǳŘȅ ŀƛƳŜŘ ǘƻ ƛǎƻƭŀǘŜ t9bǎ ŦǊƻƳ ǾŀǊƛƻǳǎ ŦƻƻŘ ǎƻǳǊŎŜǎ ŀƴŘ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ ǇŀƴŎǊŜŀǘƛŎ ʲ-cell 
apoptosis. 
Methods. PENs were extracted from wasabi, ginger, spinach, and Jerusalem artichoke by mechanical disruption, 
filtration, and ultracentrifugation. Their physicochemical properties were assessed using particle analysis 
systems and transmission electron microscopy. Tƻ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ ʲ-cell apoptosis, INS-1 rat pancreatic 
-̡cells were treated with thapsigargin, a SERCA inhibitor that induces endoplasmic reticulum stress, for 14 h, or 

exposed to high glucose (20 mM) for 72 h. 
Results. Particle analysis showed that PENs from all tested sources exhibited a bilayer membrane structure with 
particle sizes ranging from 100 to 200 nm. None of the PENs altered thapsigargin-induced increases in cleaved 
caspase-3 expression under either co-treatment or pre-treatment conditions. Only Jerusalem artichoke-derived 
PENs, but not the others, significantly suppressed the elevation of cleaved caspase-3 expression induced by 
prolonged high-glucose exposure. 
Discussion. These results indicate that Jerusalem artichoke-ŘŜǊƛǾŜŘ t9bǎ ǎǳǇǇǊŜǎǎ ŀǇƻǇǘƻǎƛǎ ƻŦ ǇŀƴŎǊŜŀǘƛŎ ʲ-
cells, likely by suppressing apoptosis caused by glucotoxicity rather than endoplasmic reticulum stress. Overall, 
our results suggest that exosome-like nanoparticles derived from Jerusalem artichoke may help alleviate 
ǇŀƴŎǊŜŀǘƛŎ ʲ-cell dysfunction in type 2 diabetes. 
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Molecular mechanisms of acquired resistance to mirvetuximab soravtansine in ovarian cancer 
Yoo Rim Noh1, Seongkyeong Yoo1, Jin Ju Lee2, Jungyu Song2, Woo Jung Son2, Iljin Kim2. Dept of Biomed Sci & Eng, 
Inha Univ1, Incheon, South Korea; Dept of Biochem, Coll of Med, Cathol Univ of Korea2, Seoul, South Korea. 
  
Introduction. Ovarian cancer remains a leading cause of gynecologic cancer mortality due to its high recurrence 
rate and poor prognosis. Mirvetuximab soravtansine (MIRV), a folate receptor alpha (FOLR1)-targeted antibody-
drug conjugate (ADC), delivers the maytansinoid payload DM4 specifically to FOLR1-expressing cells. 
Aims. Despite its clinical efficacy, the development of acquired resistance limits long-term outcomes. Elucidating 
the underlying molecular mechanisms of this resistance is essential for improving treatment durability. 
Methods. MIRV-resistant cell lines were established by continuously exposing SKOV3 and IGROV1 ovarian 
cancer cells to MIRV. Drug sensitivity was quantified by IC50 values using MTT assays. FOLR1 expression was 
assessed via RT-qPCR and Western blot. To identify regulators of FOLR1, RNA-seq was performed, and candidate 
genes were validated using RT-qPCR and Western blot. The functional impact of candidate gene depletion on 
MIRV sensitivity was evaluated by MTT assay. 
Results. MIRV-resistant cells exhibited significantly higher IC50 values and decreased FOLR1 levels compared to 
parental cells. RNA-seq identified several candidate genes associated with MIRV resistance, among which ZBED2 
was selected for further investigation. Notably, ZBED2 depletion via siRNA significantly reduced both FOLR1 
mRNA and protein levels. Furthermore, the loss of ZBED2 led to reduced sensitivity to MIRV, effectively 
mimicking the resistant phenotype. 
Discussion. Our findings suggest that the downregulation of FOLR1 is a primary driver of acquired MIRV 
resistance in ovarian cancer. ZBED2 appears to function as a key regulator in maintaining FOLR1 expression 
levels; consequently, its loss promotes resistance by reducing the availability of the ADC target. In conclusion, 
this study provides novel insights into the mechanisms of MIRV resistance and highlights the ZBED2-FOLR1 axis 
as a potential therapeutic target to overcome ADC resistance in ovarian cancer. 

 

 

 

 

 

 

 

 

 

 



P243 

Study on the anticonvulsive effect of Shitei-To 

Dr Reiko Nozawa 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 
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Introduction. Cancer patients are often found to suffer from hiccups during chemotherapy and at the end of 
life. Hiccups are spasms of the diaphragm, and major tranquilizers and benzodiazepine drugs with anticonvulsant 
properties are generally used, but few drugs have been shown to be significantly effective. The traditional 
Chinese medicine Shitei-To (STT), which is a mixture of extracts from three medicinal herbs, Shitei (Persimoon; 
Kaki Calyx; calyx of Diospyros kaki L.f.), Shokyo (Zinger; Zingiberis rhizome; rhizome of Zingiber officinale Roscoe) 
and Choji (Clove; Caryophylli flos; flower-bud of Syzygium aromaticum [L.] Merrill et. Perry) has long been used 
for the treatment of hiccups as natural herbal therapy in Japan and China. Therefore, we suspected that Shitei 
may have an anticonvulsant effect and investigated its effect on drug-induced convulsions. As a result, we 
reported that STT and Shitei extract have anticonvulsant effects against the GABAA receptor antagonist 
picrotoxin and the glycine receptor antagonist strychnine-induced convulsions1).  
Aims. In this study, we investigated whether STT has an anticonvulsant effect against convulsions induced by 
the glutamate AMPA receptor agonist 4-aminopyridine (4-AMP).  
Methods.Mice were orally administered STT and then intraperitoneally administered 4-AMP, and the time to 
tremor onset and tonic convulsion onset were measured. As a control experiment, the effect of the GABAA 
receptor antagonist on pentylenetetrazole-induced convulsions was also confirmed.  
Results. STT significantly extended the time to onset of tonic convulsions in 4-AMP-induced convulsions. 
Discussion. The anticonvulsant effect of STT not only acts on the GABA system but was also shown to be effective 
against convulsions mediated by glutamate AMPA receptors. 
 
1) Ishii-Nozawa R, et al., (2022) Pharmacometrics, 102: 69-73 
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Acute oral toxicity evaluation of polyherbal tablet containing Abrus precatorius folia 
Eti Nurwening Sholikhah1*, Indah Ikawati Setyarini1, Ngatidjan1, Setyo Purwono1, Fara Silvia Yuliani1, Hanggoro 
Tri Rinonce2, Mustofa1  
Department of Pharmacology and Therapy1, Department of Anatomical Pathology2, Faculty of Medicine Public 
Health and Nursing, Universitas Gadjah Mada, Yogyakarta, Indonesia. 
  
Introduction. The polyherbal tablet has been proven to possess pharmacological activities that help alleviate 
mouth ulcers. However, its safety has not yet been determined.  
Aims. This research was conducted to evaluate the acute toxicity of polyherbal tablet containing Abrus 
precatorius L. folia, Glycyrrhiza glabra, Thymus vulgaris, Chrysanthemum indicum L. and Imperata cylindrica 
according to OECD 420.  
Methods. Five female Wistar rats 8-мл ǿŜŜƪǎ ƻƭŘ ǿŜƛƎƘƛƴƎ мнл Ǝ ҕ мл Ǝ ǿŜǊŜ ŀŎŎƭƛƳŀǘƛȊŜŘ ŦƻǊ т ŘŀȅǎΦ ¢ƘŜ ƛƴƛǘƛŀƭ 
ŘƻǎŜ ǿŀǎ ŎƘƻǎŜƴ ŀǘ олл ƳƎκƪƎΦ 9ŀŎƘ ŀƴƛƳŀƭ ǿŀǎ ƻōǎŜǊǾŜŘ ŀƴŘ ǊŜŎƻǊŘŜŘ ŦƻǊ ǘƻȄƛŎƛǘȅ ǎȅƳǇǘƻƳǎ ŀǘ ол ƳƛƴǳǘŜǎΣ 
every 4 hours within 24 hours, and observation was continued for 14 days.  
Results. Lƴ ǘƘŜ ǇǊŜƭƛƳƛƴŀǊȅ ǎǘǳŘȅ ƻƴ ƻƴŜ Ǌŀǘ ǿƛǘƘ ŀ ŘƻǎŜ ƻŦ олл ƳƎκƪƎΣ ǿŜ ŘƛŘ ƴƻǘ ŦƛƴŘ ŀƴȅ ǘƻȄƛŎƛǘȅ ǎȅƳǇǘƻƳǎΣ ǎƻ 
ǘƘŜ ŘƻǎŜ ǿŀǎ ƛƴŎǊŜŀǎŜŘ ǘƻ нΣллл ƳƎκƪƎΦ CǳǊǘƘŜǊ ǇǊŜƭƛƳƛƴŀǊȅ ǘŜǎǘǎ ŀǘ ŀ ŘƻǎŜ ƻŦ нΣллл ƳƎκƪƎ ŀƭǎƻ ǎƘƻǿŜŘ ǘƘŀǘ 
there were no toxicity symptoms. FurthermoreΣ ƛƴ ǘƘŜ Ƴŀƛƴ ǘŜǎǘΣ ŀ ŘƻǎŜ ƻŦ нΣллл ƳƎκƪƎ ƻƴ п ŀŘŘƛǘƛƻƴŀƭ Ǌŀǘǎ ǿŀǎ 
continued.  
Discussion. The polyherbal tablet at doses up to 2000 mg/kgBW did not produce any signs of toxicity, either in 
the preliminary test with one rat or in the main test with four rats. Since no toxic symptoms were observed at 
the highest tested dose of 2000 mg/kg in the main study, the preparation can be categorized as unclassified in 
terms of acute toxicity. 
 
Kim J et al (2012) Protective effects of Chrysanthemi flos extract against streptozotocin-induced oxidative 
damage in diabetic mice, J Med Plants Res, 6(4): 622-630. 
OECD (2002), Test No. 420: Acute Oral Toxicity - Fixed Dose Procedure, OECD Guidelines for the Testing of 
Chemicals, Section 4, OECD Publishing, Paris, https://doi.org/10.1787/9789264070943-en. 
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Dr Modupe Ogunrombi, Thembi Lamola, Olivier Mutendela, John Bolukaoto, Andrew Musyoki, Ananias Kgopa, 
Chikwelu Larry Obi 

 
Background. Securidaca longipenduculata (SL) is an African medicinal plant commonly known as violet tree, that 
belongs to the Polygalaceae family. It has proven its ethnomedicinal potentials, including antibacterial and 
antioxidant properties. It represents alternative therapy to various diseases, and its use is increasing globally. 
The bioactivity of SL is reported to be closely related to the secondary metabolites (SMs) found in it. Reported 
screening of the phytochemicals in SL indicated that terpenes, phenolics and nitrogen containing SMs were 
present. Nevertheless, a comprehensive understanding of its bioactivity and cytotoxicity profiles is crucial for its 
potential incorporation into modern medicine. 
Aims. This research study investigated the composition of phytochemicals, bioactive properties and cytotoxicity 
profile of the extracts of SL plant in South Africa (SA). The investigation was carried out by first qualitatively 
identifying different SMs present in SL extracts and then quantifying the SMs, determining the antibacterial and 
antioxidant activity. The study also included the establishment of its cytotoxicity profile. 
Methods. Sequential solvent extraction was carried out on the pulverised materials of SL using water, 
methanol, acetone, dichloromethane (DCM) and hexane. The extracts were investigated for their 
phytochemical contents, thin layer chromatography (TLC) profiling, antioxidant, antibacterial and cytotoxicity 
profiles. The extracts were screened for possible antioxidant activities by ferric reducing antioxidant power 
(FRAP) and 2,2-Diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging (qualitative and quantitative) 
methods. Kirby-Baeur disc diffusion and agar well diffusion methods were used in the evaluation of the 
antibacterial activity and MIC testing using broth microdilution. The method was performed in 96-well plates, 
and bacterial growth was assessed by visual inspection for turbidity and by measuring absorbance at 600 nm 
after adding an INT indicator. The cytotoxicity of the extracts was also evaluated with the use of MTT assay 
on MDA-MB-231 breast cancer cells. 
Results. Phytochemical screening revealed a diverse range of compounds especially, with polar extracts, 
particularly the polar ones. The agar well diffusion method revealed antimicrobial activity where the disc 
diffusion method did not. The SL hexane extract showed bacteriostatic activity against Escherichia coli and 
Staphylococcus. aureus, with Minimum Inhibitory Concentration (MIC) values of approximately 2.5 mg/ml. The 
SL hexane extract showed an MIC of approximately 2.5 mg/ml against both Staphylococcus. aureus and 
Escherichia coli. The SL water extract was less potent against S. aureus, with an MIC of approximately 5 mg/ml. 
These results show the concentration-dependent inhibitory effect of the extracts, with absorbance readings 
decreasing as extract concentrations increased. DPPH (qualitative) screening revealed antioxidant activity in all 
the SL extracts.  The highest concentration (10 mg/mL) for all the extracts gave the following results: acetone 
(88.5 %), methanol (84.8 %) and DCM (44.1 %) extracts. The cytotoxicity studies revealed that it is safe to use. 
Conclusion. The results indicate that SL is a rich source of bioactive compounds, validating its traditional use and 
highlighting their potential for the development of new therapeutic agents. 
This study validated the published reports that SL can contribute immensely to the design of novel therapeutic 
agents. SL could be a potential raw material for antibacterial agent and antioxidants of natural origin against 
oxidative stress. which is regarded as one of the major causes of biological damage in living tissues. Further 
studies like isolation, structural elucidation and quantification of the SMs may provide a tool useful for drug 
development 
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Background.Vernonia amygdalina (VA), family Asteraceae, is an indigenous medicinal plant in tropical Africa 
that has proven its ethnomedicinal potentials, including antibacterial and antioxidant properties. It represents 
an alternative therapy to various diseases, and its use is increasing globally. The bioactivity of VA is reported to 
be closely related to the secondary metabolites (SMs) found in it. Reported screening of the phytochemicals in 
VA indicated that terpenes, phenolics and nitrogen containing SMs were present. However, the contents of SMs 
in medicinal plants depend on environmental factors and the geographical location. There is, therefore, the need 
for adequate bio-profiling of VA from different sources. Cytotoxicity assessment of VA in various geographical 
location is also necessary to validate its eligibility as a source of pharmaceuticals.   
Aims. This research study investigated the composition of phytochemicals, bioactive properties and cytotoxicity 
profile of the extracts of VA (leaf and stem) plant in South Africa (SA). The investigation was carried out by first 
qualitatively identifying different SMs present in VA (leaf and stem) extracts and then determining the 
antibacterial and antioxidant activities as well as the inhibitory potential of VA (leaf and stem) extracts against 
monoamine oxidase A (MAO A) and monoamine oxidase B (MAO B). The study also included the establishment 
of the cytotoxicity profile of the water extracts VA (leaf and stem). 
Methods. Sequential solvent extraction was carried out on the stem and leaf materials of VA using water, 
methanol, acetone, dichloromethane (DCM) and hexane. The extracts were investigated for their 
phytochemical contents, thin layer chromatography (TLC) profiling, antioxidant, antibacterial, monoamine 
oxidase inhibitory activities and cytotoxicity profiles. Phytochemical analyses were performed by using 
various qualitative standard methods and solvent systems of varying polarity were employed for TLC profiling. 
The extracts were screened for possible antioxidant activities by ferric reducing antioxidant power (FRAP) and 
2,2-Diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging (qualitative and quantitative) methods. Kirby-
Baeur disc diffusion and agar well diffusion methods were used in the evaluation of the antibacterial activity 
of the VA (leaf and stem) extracts against Acinetobacter baumannii, Enterococcus faecalis, Escherichia coli 
and Staphylococcus aureus. 
The MAO-A and B inhibition potential of the extracts was evaluated in vitro using recombinant human MAO-A 
and B as the enzyme source, while kynuramine served as the substrate. The potencies of the inhibition were  
expressed as IC50 values. The cytotoxicity of the water extract was also evaluated with the sulforhodamine B 
(SRB) assay. 
Results. Saponins, alkaloids, steroids and triterpenes, tannins, flavonoids and phenols were all detected in the 
phytochemical (qualitative) screening of extracts of VA (leaf and stem) but anthraquinones were not detected. 
DPPH (qualitative) screening revealed antioxidant activity in all the VA (leaf and stem) extracts.  The highest 
concentration (10 mg/mL) for all the extracts gave the following results: For the stem extracts, acetone (88.5 %), 
methanol (84.8 %) and DCM (44.1 %) extracts. For the leaf extracts, the extract with the highest inhibition was 
methanol (86.2 %), followed by acetone and water (78.4 % and 71.6 %), respectively.  
Only the DCM extracts showed antibacterial activity against Acinetobacter baumannii, Enterococcus faecalis and 
Staphylococcus aureus. The MAO B inhibitory evaluation revealed that VA may have a lead compound that can 
be further developed to a novel therapeutic agent useful in the management of neurodegenerative diseases as 
the methanol extracts of the leaf showed a significant inhibitory activity against MAO-B. The water extracts of 
VA (leaf and stem) were not cytotoxic to the mouse fibroblast cells. 
Conclusion. This study validated the published reports that VA can contribute immensely to the design of novel 
therapeutic agents. VA could be a potential raw material for antibacterial agent and antioxidants of natural 
origin against oxidative stress. which is regarded as one of the major causes of biological damage  and 



neurodegenerative diseases in living tissues. Further studies like isolation, structural elucidation and 
quantification of the SMs may provide a tool useful for comparative research on the variation in the amount of 
the SMs in the various parts of the plant as well as among VA populations in different geographical regions with 
different climates.  
Keywords: Vernonia amygdalina, Secondary metabolites, Phytochemical screening, Antioxidant activity, 
Monoamine oxidase inhibition, Cytotoxicity study. 
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GPR176 modulates mitochondrial hypometabolism and ferroptosis resistance in fibroblasts  
Yasuo Okamoto, Keisuke Kitakaze, Yasuhiro Takenouchi, Kazuhito Tsuboi. Department of Pharmacology, 
Kawasaki Medical School, Kurashiki, Okayama, Japan 

 
Introduction. Fibrosis, a pathological consequence of chronic inflammation and tissue injury, contributes to poor 
outcomes across multiple organ diseases. We previously identified G protein-coupled receptor GPR176 as a 
regulator of fibroblast activation and fibrosis progression (Okamoto et al., BBA-MCR, 1871:119798, 2024). 
However, its underlying molecular mechanisms remain poorly understood. 
Aims. This study aimed to elucidate how GPR176 influences fibroblast metabolic adaptation and stress 
responses, thereby uncovering its novel role in fibrotic pathogenesis. 
Methods. Rat kidney fibroblasts (NRK-49F) were engineered to overexpress or knockdown GPR176. Cell 
proliferation and ATP production were evaluated under low- (1ς5%) and normal-serum (10%) conditions. 
Expression of metabolism- and mitochondrial stress-related genes was assessed by qPCR. Cell death sensitivity 
to ƘȅŘǊƻƎŜƴ ǇŜǊƻȄƛŘŜ όIіhіύΣ ǎǘŀǳǊƻǎǇƻǊƛƴŜΣ ŀƴŘ ŦŜǊǊƻǇǘƻǎƛǎ ƛƴŘǳŎŜǊǎ όŜǊŀǎǘƛƴΣ w{[оύ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ²{¢-8 
assay. CƛōǊƻōƭŀǎǘ ŀŎǘƛǾŀǘƛƻƴ ƳŀǊƪŜǊǎ όʰ{a!Σ /ƻƭмŀмύ ǳǇƻƴ ¢DC-ʲм ǎǘƛƳǳƭŀǘƛƻƴ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ōȅ ǉt/w ŀƴŘ 
Western blotting. 
Results. GPR176 overexpression reduced proliferation and ATP levels under low-serum conditions, accompanied 
by suppression of key metabolic and mitochondrial stress-ǊŜǎǇƻƴǎŜ ƎŜƴŜǎΦ {ŜƴǎƛǘƛǾƛǘȅ ǘƻ Iіhі ŀƴŘ ǎǘŀǳǊƻǎǇƻǊƛƴŜ 
was unaffected, whereas resistance to erastin and RSL3 was enhanced. Conversely, GPR176 knockdown 
increased metabolic gene expression and ferroptosis susceptibility. Knockdown also attenuated TGF-ʲм-induced 
ʰ{a! ŀƴŘ /ƻƭмŀм ŜȄǇǊŜǎǎƛƻƴΣ ǿƘƛƭŜ ƻǾŜǊŜȄǇǊŜǎǎƛƻƴ ŘƛŘ ƴƻǘ ŦǳǊǘƘŜǊ ǇƻǘŜƴǘƛŀǘŜ ŀŎǘƛǾŀǘƛƻƴΦ 
Discussion. Fibroblasts dynamically transition between basal, proliferative, activated, and quiescent states 
during fibrosis. Current anti-fibrotic therapies predominantly target proliferative or activated fibroblasts, yet 
quiescent fibroblasts often persist in advanced lesions and contribute to treatment resistance. Our findings 
indicate that GPR176 not only regulates fibroblast activation but also sustains a low-activity yet stress-tolerant 
state resembling quiescent fibroblasts, by dampening metabolic and stress responses. Thus, GPR176 represents 
a novel regulator of fibroblast plasticity. Targeting GPR176 may help overcome treatment resistance mediated 
by quiescent fibroblasts in refractory fibrosis. 
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Ginger ethanol extract ameliorates insulin resistance in obese rats by regulating NLRP3 
Andriyani1, Vivian Soetikno,2. Doctoral Program in Biomedical Science, Faculty of Medicine, Universitas 
Indonesia1, Jakarta, Indonesia 10430; Department of Pharmacology and Therapeutics, Faculty of Medicine, 
Universitas Indonesia2, Jakarta, Indonesia 10430  
  
Introduction. Prevalence of obesity in Indonesia is increasing, and obesity can lead to increase insulin resistance 
(IR). Ginger is known to have antioxidants and anti-inflammatory activity. 
Aims. This research investigates effects of ginger ethanol extract on insulin resistance due to obesity in adipose 
tissue and the liver, focusing on the inhibition of NLRP3 inflammasome activation. 
Methods. To induce obesity and insulin resistance, male Spraque-Dawley rats were fed with a high fat and high 
fructose (HFHF) diet for 16 weeks. After 16 weeks of HFHF diet feeding, the rats were treated orally with ginger 
ethanol extract (125, 250 and 500 mg/kg/day). At the end of the research, all animals were terminated, plasma, 
liver and adipose tissue were harvested for biochemical analysis including the measurements of total 
cholesterol, triglycerides, HDL-cholesterol, fasting plasma glucose, insulin, MDA, G6PD, NLRP3, IL-1 ,͉ IL-18, and 
liver and adipose tissue histopathology. 
Results. Total cholesterol, fasting plasma glucose, insulin, MDA, G6PD, NLRP3, IL-1 ,͉ IL-18 was higher in obese 
rats than in normal control. Treatment with ginger ethanol extract restored all those changes to normal values 
as well as lipid accumulation in the liver and adipose tissue. 
Discussion. These findings indicate that ginger ethanol extract, in a dose-dependent manner, demonstrated 
ability to improve insulin resistance in obesity rats through NLRP3 regulation. 

 

 

 

 

 

 

 

 

 

 

 



P249 

Invitro anticancer evaluation of fractions of Tetracarpidium 
conophorum against breast cancer cells 

Prof Olufunke Olorundare 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Invitro anticancer evaluation of fractions of Tetracarpidium conophorum against breast cancer cells 
Saheed O. Afolabi1, Oluwashina M. Olatunji1, Olufunke E. Olorundare1. Department of Pharmacology and 
Therapeutics, University of Ilorin1, Ilorin, KWS, Nigeria.  
 
Introduction. Breast cancer is the leading cause of cancer-related morbidity and mortality among women 
globally. While mortality rates are rising globally, low-medium income countries have reported higher incident 
rates to this cancer (Cai et al, 2025). The burden of this disease is particularly worrisome in resource-poor 
settings where accessibility to, and affordability of therapeutic interventions are still limited.  
Aims. The aim of this study was to identify cytotoxic fractions from Tetracarpidium conophorum nut (TC) extracts 
and delineate mechanism(s) underlying their growth inhibition against MCF-7 breast cancer cells. 
Methods. TC was defatted using petroleum ether and fractionated using acetone (TCF1) and ethanol (TCF2). The 
fractions were subjected to GCMS analysis and molecular docking simulations. Cell proliferation assay, Cell cycle 
analysis and gene expression assays (probing p21, Bcl-2, Cyclin D1, Cyclin dependent kinases 4 and 6) were 
carried out on the fractions using the MTT assay, Muse flow cytometer and Agarose gel electrophoresis 
respectively.  
Results. The most abundant phytochemicals were 1-Monoacetin and linolenic acid in TCF1 and TCF2 
respectively. The IC50 against MCF-7 cells were 39.2±7.26, 81.5±7.77 and 1.83±7.00 µg/mL for TCF1, TCF2 and 
cisplatin (standard drug) respectively. TCF1 and TCF-2 (3, 10 and 30 µg/mL) concentration-dependently induced 
a significant (p< 0.05) cell cycle arrest at the G1/S checkpoint of the cell cycle. Gene expression studies showed 
an increased expression of p21 in TCF2 treated cells and reduced expression of CDK 4, 6 and Bcl-2 in the same 
cells. Linolenic acid present in both TCF1 and TCF2 showed the highest affinity (-7.5kcal/mol) for the ER receptor. 
Discussion. TCF1 and TCF2 show some promising inhibitory activity against MCF-7 breast cancer cells judging 
from the IC50.  Although higher than the standard control (cisplatin), there have been report of higher selectivity 
index (HIS) associated with natural phytochemicals with higher IC50 (Fassl et al, 2022). Linking the reduced CDK 
4 and 6 activity with the G1/S cell cycle arrest induced by both TCF1 and TCF2, we suggest that TCF2 may mediate 
its anticancer activity via G1/S arrest. 
 
Cai Y et al (2025) Sci Rep 15(1):9347. 
Fassl A et al (2022) Science 375(6577):eabc1495. 
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Extracellular BGN is a new player of axonal regeneration  
Kosei Takeuchi, Chiao-eng, Chihiro Tohda. Section of Neuromedical Science, Institute of Natural Medicine, 
University of Toyama, Toyama, Japan. 
  
Introduction. Axonal regrowth is a complex and challenging process. However, our laboratory identified a 
compound called "Diosgenin," a constituent of Dioscorea Rhizome, which has shown the ability to promote 
axonal regeneration and improve cognitive dysfunction in AD model 5XFAD mice. Although we already identified 
molecules driving axonal growth in neurons, possible involvement of Diosgenin-driven extracellular molecules 
remains unknown. Our hypothesis is that Diosgenin may secrete some molecules from neurons, which could 
help axonal regeneration. 
Methods. This study investigated the extracellular molecular changes induced by Diosgenin treatment in 
primary cortical neurons, as well as alterations in plasma associated with memory improvement in 5XFAD mice, 
using Tandem Mass Tag proteomics analysis. 
Results. Biglycan (BGN) was more abundant in the conditioned medium of Diosgenin-treated neurons and in the 
plasma of Diosgenin-administered 5XFAD mice compared to vehicle-treated groups. BGN expression was 
observed in the cell bodies, dendrites, and axons of cultured cortical neurons. Notably, BGN expression levels in 
neuron cell bodies increased not only in response to diosgenin-induced axonal regeneration but also throughout 
the neuronal growth period. To investigate the functional role of BGN in neurons and its impact on axonal 
growth, neurons were seeded on BGN-coated dishes, and extracellular BGN was masked by a BGN antibody in 
cultured neurons. Neurons cultured on BGN-coated dishes exhibited significantly longer axons at every stage of 
growth. Conversely, BGN masking significantly reduced axon elongation. We could conclude that extracellular 
BGN plays an essential role in axonal elongation. We further examined the effect of Diosgenin treatment on 
extracellular BGN-masked neurons. While Diosgenin treatment significantly promoted axonal elongation in 
untreated neurons, it failed to enhance axonal growth in the BGN-masked condition.  
Discussion. We identified the presence of BGN in neuron cell body and neurites and demonstrated the 
importance of extracellular BGN in axonal elongation. Our findings provide deeper insights into the mechanisms 
underlying Diosgenin-induced axonal elongation and the significant involvement of extracellular BGN in this 
process. 

  



P251 

Protective additive effects of fermented soybean and flaxseed in IBD 
animal model  

Dr Amber Palla 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Protective additive effects of fermented soybean and flaxseed in IBD animal model 
Fatima Zaheer1 and Amber Palla1*, Maleeha Saeed1, Rabia Muneer2, and Irfan Khan2  
Department of Biological and Biomedical Sciences, Medical College, Aga Khan University, Karachi 
Centre of Regenerative Medicine, Aga Khan University Hospital, Karachi 
 

Background. Inflammatory Bowel Disease a rising concern, cause inflammation, gut dysbiosis and oxidative 

stress as its hallmarks. Current treatment options pose challenges and natural products ameliorate severity of 

disease. This study aims to examine the effect of fermented soybean and flaxseed alone and in combination 

against acetic acid-induced colitis mouse model, which has not previously been studied. 

Methodology.  Soybean (SB.f) and flaxseed (FS.f) were fermented and tested against 6% acetic acid (AA)-induced 

colitis model in BALB/c mice at different doses given orally for 14 days, as compared to prednisolone. Disease 

activity index, macroscopic damage was evaluated & colonic tissues were analyzed for inflammatory cytokine 

expressions.  

Results and Conclusion. SB.f and FS.f showed the strongest H2O2 scavenging activity as compared to non-

fermented samples (% scavenging = 60% + 20%) in vitro setting. The combination of soybean and flaxseed 

significantly improved the DAI (63.35% + 34%); p <0.001, as compared to soybean (19%) and flaxseed (28%) 

alone. Similarly, macroscopic damage has shown significant improvement in the combination group (41.8% + 

9.2%); p < 0.001, as compared to soybean (12.7%) and flaxseed (30.25%) alone. This effect was additive. The 

expression of TNF-ʰ ǿŀǎ ǊŜŘǳŎŜŘ ōȅ ƳƻǊŜ ǘƘŀƴ н-fold, and downregulation of TNF-ʰ ŀƴŘ L[-17A was achieved 

by the fermented product which was significantly greater with combination of fermented products as compared 

to either of them given alone. Hence, the combination group of fermented soybean flaxseed ameliorated the 

severity of IBD in mice as compared to either of given alone. Henceforth combination group can be used as a 

treatment strategy against IBD. 
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Identification of a novel target for Th17-mediated autoimmune disease 
Yuxin Zhuang1, Kawai Lei1, Yan Li1, Wende Deng1, Jianmin Yue2, Juan Liu1, Ting Li1,3,* . State Key Laboratory of 
Mechanism and Quality of Chinese Medicine/Macau Institute for Applied Research in Medicine and Health, 
Macau University of Science and Technology1, Macau, China; State Key Laboratory of Drug Research, Shanghai 
Institute of Materia Medica, Chinese Academy of Sciences2, Shanghai, China; AI Cross Disciplinary Research 
Institute and Faculty of Medicine, Macau University of Science and Technology3, Macau, China. *Corresponding 
authors: tli@must.edu.mo (Ting Li). 
 
Introduction. Th17 cells are central drivers of autoimmune pathology, including multiple sclerosis (MS), yet the 
endogenous metabolic signals that shape their pathogenic differentiation remain incompletely defined. 
Aims. To identify the PAS-PA axis as a novel and druggable checkpoint in Th17 cell-driven inflammatory diseases. 
Methods. Using Pasfl/fl;Cd4-Cre mice in EAE model, we assessed CD4+ T cell-specific Pas deletion, exogenous PA 
supplementation, and pharmacological PAS inhibition on disease progression and Th17 cell responses. 
Mechanistic studies, including molecular docking, biolayer interferometry, mutagenesis-based structure-
function rescue, luciferase reporter assays, and ChIP-qPCR, were performed to confirm PA as a PPARɹ natural 
antagonist. 
Results. PA levels were elevated in the plasma of MS patients and correlated with disease severity and Th17 
frequency. Pasfl/fl;Cd4-Cre mice were protected against EAE with impaired Th17 differentiation, while exogenous 
PA restored both Th17 responses and disease pathogenesis. PA directly bound PPAR ɹ at H266/S342 and 
antagonized its transcriptional activity. Pharmacological PAS inhibition suppressed Th17 cell responses and 
alleviated EAE. 
Discussion. Our findings define a crucial role for the PAS-PA axis in Th17 cell-mediated autoimmunity, 
establishing PAS as a promising therapeutic target for Th17 cell-mediated autoimmune diseases such as MS. 
 
Acknowledgments. Supported by the Science and Technology Development Fund, Macau SAR (0018/2023/AMJ, 
043/2024/AGJ, 0007/2025/AIJ). 
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Citrus limon (L.) Osbeck Fruit Peel Essential Oil Ameliorated Polycystic Ovarian Syndrome 
Manash Pratim Pathak1,2, Punam Kumari1,2, Pervej Alom Barbhuiya1,2, Ameena Ahmed1,2, Srijita Chakrabarti1. 

Faculty of Pharmaceutical Science, Assam down town University1, Guwahati, Assam, India; Centre for Research 
on Ethnomedicine, Assam down town University2, Guwahati, Assam, India 
 
Introduction: The limitations of current therapies for polycystic ovarian 
syndrome (PCOS) have sparked growing interest in natural resources like 
medicinal plants. 
Aims: This study investigated the anti-PCOS potential of Citrus limon (L.) 
Osbeck fruit peel essential oil (CLEO), traditionally used for female health 
issues. 
Methods. CLEO was extracted via hydro-distillation, formulated into a nano-
emulsion (CLEO-NE), and chemically characterized and administered to 
letrozole-induced obese PCOS rats to determine its potency in in-vitro and in-
vivo models. 
Results. CLEO was found to be a potent antioxidant. D-limonene (52.37%) and 
eucalyptol (10.10%) found to be the most abundant active constituents in GC-
MS analysis. D-limonene strongly binds to PCOS-specific proteins, CMKLR1 
and INSR in in-silico assay. CLEO-NE treatment led to significant reductions in 
body weight, corrections in hormonal imbalances, and improvements in the 
lipid profile in obese PCOS animals. CLEO-NE exhibits strong anti-
inflammatory effects as evidenced by modulation of serum TNF-ʰ ŀƴŘ L[-10 
levels. Histopathological examination of the ovaries from the treated groups showed a marked decrease in cystic 
follicles. 
Discussion. The therapeutic effects observed in the PCOS-obese rats are likely driven by the CLEO's high 
concentration of d-limonene and eucalyptol. The strong binding of d-limonene to CMKLR1 and INSR proteins 
points to a possible mechanism of modulation of inflammation and insulin signaling in PCOS condition which is 
supported by the marked reduction in inflammatory markers, decreased serum insulin level, and restoration of 
normal ovarian function. These findings validate the traditional use of Citrus limon and position CLEO as a 
promising natural candidate for managing obesity-associated PCOS, pending further clinical studies. 

Mobasher MA et al. (2022) Molecules 28:122; El-Kersh DM et al. (2021) Sci Rep 11:7121  

  

Fig: Histopathology examination of the ovaries in different groups: A 

(Control); B (HFD+LTZ); C (HFD+LTZ+MET); D (HFD+LTZ+CLEO -

NE 200) observed at 10x magnification. E: Serum Testosterone &, F: 

Serum FSH level. Values are expressed as mean ± SD.; n=6 rat per group. 

two-way ANOVA followed by Bonferroni post hoc test when compared 

with control (p<0.001). *, ** , ***  , indicates the significance level. 
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The PD-1/TIGIT dual blockade as a therapeutic strategy in high-grade serous ovarian cancer 
!ƴƴŀ tŀǿƱƻǿǎƪŀ-_ŀŎƘǳǘ1, Wiktoria Skiba1Σ tŀǳƭƛƴŀ tƛŜƴƛŊŘȊ-Feculak1,2, Dorota Suszczyk1Σ YŀǊƻƭƛƴŀ ²ƱƻŘŀǊŎȊȅƪ-
/ƛŜƪŀƵǎƪŀ1, Monika Bilska3Σ Wŀƪǳō _ȅŎȊōŀ3, Józef Kotarski3, Jacek Tomaszewski3, Iwona Wertel1. Independent 
Laboratory of Cancer Diagnostics and Immunology, Medical University of Lublin1, Lublin, Poland; Department of 
Virology and Immunology, Maria Curie-{ƪƱƻŘƻǿǎƪŀ ¦ƴƛǾŜǊǎƛǘȅ2, Lublin, Poland; Second Department of 
Gynecological Oncology St. John's Center of Oncology of the Lublin Region3, Lublin, Poland  

Introduction. High-grade serous ovarian cancer (HGSOC) is the most aggressive ovarian cancer subtype and is 
typically diagnosed at advanced stages, resulting in poor prognosis. PD-1/PD-L1 inhibitors show limited clinical 
efficacy, and no immune checkpoint (ICP) inhibitors have yet been approved for HGSOC treatment1.  
Aims. To characterize therapeutic targets in HGSOC, we evaluated PD-1, TIGIT, and DNAM-1 expression on NK 
cells in peripheral blood (PB), peritoneal fluid (PF), and tumor-infiltrating cells (TT), and quantified their soluble 
forms in plasma and PF. The obtained results were correlated with clinicopathological characteristics of HGSOC 
patients. 
Methods. The NK cells immunophenotype was assessed via flow cytometry in PB, PF, and TT of HGSOC patients 
(n=36). Concentrations of soluble TIGIT (sTIGIT), sPD-1, and sDNAM-1 in plasma and PF were performed by ELISA. 
Results. We detected TIGIT+ NK cells accumulation in PF in comparison to PB (p<0.01) and PD-1+ NK cells in TT 
compared to PF (p<0.05). A higher sPD-м ŎƻƴŎŜƴǘǊŀǘƛƻƴ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ ǇŀǘƛŜƴǘǎΩ ǇƭŀǎƳŀ ǘƘŀƴ ƛƴ tC όp<0.001), 
and it was lower in the control group than in plasma (p<0.05), and PF (p<0.001). We showed a positive 
relationship between %PD-1+ and TIGIT+ NK cells in PB and TT (both p<0.05), and sPD-1 and sDNAM-1 
concentration in PF (p<0.05). There was a negative correlation between %TIGIT+ NK cells in PF and sDNAM-1 
ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ ǇŀǘƛŜƴǘǎΩ ǇƭŀǎƳŀ όp<0.05).  
Discussion. Compartment-specific alterations in NK cells with ICPs expression suggest local immunosuppression  
in ascites and tumor microenvironment of HGSOC. Preclinical study show dual PD-1/TIGIT blockade restores NK 
antitumoral activity2. Thus, combined targeting of PD-1 and TIGIT may represent a promising 
immunotherapeutic strategy in HGSOC. Financed by National Science Center, Poland. Grant no. 
2021/41/N/NZ6/01727 and Medical University of Lublin grant no. DS124. 
 
1Mai, J. et al. Sci Rep 15, 30518 (2025). 
2 Dixon, K.O. et al. J Immunol 200, 3000ς3007 (2018). 
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Age-related skin thinning is suppressed by resveratrol, a SIRT1 activator. 
Fuka Tamura1, Ryusuke Hosoda1, Iyori Nojima1, Atsushi Kuno1. Dept of Pharmacol, Sapporo Medical Univ School 
of Medicine1, Sapporo, Hokkaido, Japan. 
  
Introduction. Age-related cellular senescence in the epidermis and dermis reduces regeneration and elasticity, 
causing skin thinning and barrier dysfunction. SIRT1, an NAD+-dependent protein deacetylase, has been reported 
to suppress cellular senescence in epidermal keratinocytes and dermal fibroblasts. Resveratrol (RSV) is a SIRT1 
activator that has been shown to attenuate cellular senescence, but its ability to suppress skin aging remains 
unclear.  
Aims. We investigated whether RSV suppresses age-related skin thinning. 
Methods. DDY mice were fed a standard diet or a diet containing RSV (0.4 g/kg diet) for 37 weeks starting at 23 
weeks of age. Dorsal skin was collected from 60-week-old mice (Old), RSV-fed 60-week-old mice (Old+RSV), and 
20-week-old mice (Young). Skin thickness was assessed by hematoxylin and eosin staining. 
Immunohistochemistry was performed for Ki67, a marker of cell proliferation, acetyl-lysine, a marker of 
deacetylation activity of SIRT1, MMP-9/MMP-13 for activity of matrix degradation, and p-SMAD2 for activity of 
TGF-ʲ ǎƛƎƴŀƭƛƴƎΣ ŀƴŘ {Lw¢м.  
Results. Epidermal and dermal thicknesses were reduced in Old compared with Young but preserved in Old+RSV. 
Ki67-positive epidermal cells decreased in Old relative to Young but were maintained in Old+RSV. Acetyl-lysineς
positive epidermal cells were lower in Old+RSV than in Old, suggesting SIRT1 activation by RSV. The percentage 
of SIRT1-positive cells in both epidermis and dermis did not differ among groups. Dermal MMP-9 and MMP-13-
positive areas were increased in Old but not in Old+RSV compared with Young. p-SMAD2-positive dermal cells 
were reduced in Old compared with Young and RSV did not change the positivity. 
Discussion. These findings suggest that RSV-mediated SIRT1 activation mitigates age-related skin thinning, partly 
through preserving keratinocyte proliferation and reducing collagen degradation. 
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CHLC20 suppresses renal fibrosis in vitro and in vivo through TGF-ʲмκ{ƳŀŘо ǎƛƎƴŀƭƛƴƎ  
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Medical Institute, Faculty of Medicine Ramathibodi Hospital, Mahidol University1, Samut Prakan, Thailand; 
Department of Science Technology and Innovation, Faculty of Science, Chulabhorn Royal Academy2, Bangkok, 
Thailand; Center of Excellence in Natural Products Chemistry, Department of Chemistry, Faculty of Science, 
Chulalongkorn University3, Bangkok, Thailand. 
  
Introduction. Renal fibrosis is a hallmark of chronic kidney disease (CKD) with no approved antifibrotic therapy. 
The TGF-ʲмκ{ƳŀŘо ǎƛƎƴŀƭƛƴƎ ǇŀǘƘǿŀȅΣ ŀ ŎŜƴǘǊŀƭ ŘǊƛǾŜǊ ƻŦ ŦƛōǊƻōƭŀǎǘ ŀŎǘƛǾŀǘƛƻƴ ŀƴŘ ŜȄǘǊŀŎŜƭƭǳƭŀǊ ƳŀǘǊƛȄ 
deposition, has emerged as a promising therapeutic target. Among potential agents, chalcone-based natural 
compounds offer intriguing possibilities, although their efficacy against kidney fibrosis has not been fully 
elucidated. 
Aims. To investigate the antifibrotic effects of CHLC20, a novel chalcone derivative, on renal fibrosis both in vitro 
and in vivo, and to elucidate its mechanism of action. 
Methods. In vitro, human renal proximal tubular epithelial cells (RPTEC) were exposed to TGF-ʲм όмл ƴƎκƳ[ύ 
with or without CHLC20, followed by assessment of cell morphology, collagen deposition (using Sirius red 
staining), and pro-fibrotic markers (via Western blotting). In vivo, CHLC20 was administered to unilateral ureteral 
obstruction (UUO) mice for 7 days, with serum creatinine and TGF-ʲмΣ and kidney histology subsequently 
analyzed. 
Results. CHLC20 reversed TGF-ʲм-induced morphological alterations in RPTEC cells, markedly reducing collagen 
deposition and dose-dependently suppressing pro-ŦƛōǊƻǘƛŎ ǇǊƻǘŜƛƴǎ όʰ-SMA, fibronectin). TGF-ʲм-driven Smad3 
phosphorylation was strongly inhibited. In UUO mice, CHLC20 significantly lowered serum creatinine and TGF-
ʲм ƭŜǾŜƭǎ όǇғлΦлрΣ ƴҐпς6/group) and attenuated interstitial collagen accumulation in kidney tissues. 
Discussion. CHLC20 exerts potent antifibrotic effects by inhibiting the TGF-ʲмκ{ƳŀŘо ǇŀǘƘǿŀȅΣ ǎǳǇǇǊŜǎǎƛƴƎ 
epithelial-to-mesenchymal transition, and limiting extracellular matrix deposition. Preservation of renal function 
in UUO mice highlights its therapeutic promise for CKD, supporting CHLC20 as a potential novel treatment for 
renal fibrosis and addressing a critical unmet medical need. 
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BRET biosensors elucidating the formation and pharmacology of novel GPCR-scavenger receptor heteromers  
Julyan Tan1,2, Kevin DG Pfleger1,3, Elizabeth KM Johnstone1,2. Harry Perkins Institute of Medical Research and 
Centre for Medical Research, The University of Western Australia1, Nedlands, WA, Australia. School of 
Biomedical Sciences, The University of Western Australia2, Nedlands, WA, Australia. Dimerix Limited3, Fitzroy, 
VIC, Australia.  
 
Introduction. G protein-coupled receptors (GPCRs) can form receptor heteromers with other GPCR partner 
receptors, exhibiting novel pharmacological changes pertaining to ligand-binding, signalling, and intracellular 
trafficking. These are significantly implicated in diseases of inflammation, such as atherosclerosis, in which the 
non-G protein-ŎƻǳǇƭŜŘ ΨǎŎŀǾŜƴƎŜǊ ǊŜŎŜǇǘƻǊǎΩ ŀǊŜ ŀƭǎƻ ƛƳǇƭƛŎŀǘŜŘΦ aƻǳƴǘƛƴƎ ŜǾƛŘŜƴŎŜ ǎǳƎƎŜǎǘǎ ǘƘŀǘ Dt/wǎ Ŏŀƴ 
also heteromerise with non-GPCRs; recently, the scavenger receptors have appeared as candidates for 
heteromerisation, with implications for intracellular signalling and inflammation.1 Screening for potential 
receptor heteromers between GPCRs and scavenger receptors may elucidate novel, heteromer-specific 
pharmacology, and thereby represent potential undiscovered disease mechanisms and drug targets. 
Aims. To establish the formation of novel receptor heteromers between GPCRs and various scavenger 
receptors, and to investigate pharmacological changes that subsequently arise.   
Methods. This study utilises bioluminescence resonance energy transfer (BRET)-based assays and biosensors.2 
The Receptor-Heteromer Investigation Technology (Receptor-HIT) detects a BRET signal between a labelled 
receptor, and a labelled interacting protein that is recruited specifically to the unlabelled partner receptor.1 
This BRET signal informs the proximity of receptors, providing insights into receptor pharmacology (such as G 
ǇǊƻǘŜƛƴ ƻǊ ʲ-arrestin signalling).  
Results. BRET-labelled scavenger receptors produce signals indicative of heteromerisation with several GPCRs 
when co-transfected. G protein and downstream biosensors indicated heteromer-specific signalling profiles 
with select GPCR-scavenger receptor heteromer candidates.  
Discussion. Findings support the existence of novel GPCR-scavenger receptor heteromers, evidencing the close 
proximity of the protomers, and distinct GPCR signalling activity with implications for the signalling pathways 
involved in inflammation, and other pro-atherosclerotic mechanisms.  
 

1. Pickering R. J., Tikellis C., Rosado C. J. et al. J Clin Invest. 2019 
2. Pfleger K.D., Eidne K.A. Nat Methods. 2006. 
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Metabolomics-Based Strategy for Early Detection and Therapeutic Monitoring in Prostate Cancer Patients 
Vaishali Prajapati1, Vipin Kumar Verma1, Priya Bhardwaj1, Sanjay Kumar2, Ranjit Kumar Sahoo3, Jagriti Bhatia1, 
Amlesh Seth2, Dharamvir Singh Arya1 
1Department of Pharmacology, 2Department of Urology, and 3Department of Medical Oncology, All India 
Institute of Medical Sciences, New Delhi, India 
 
Introduction. Prostate cancer (PCa) remains the second most prevalent malignancy and a leading cause of 
cancer-related mortality in men globally. While Androgen Deprivation Therapy (ADT) is a cornerstone in PCa 
management, resistance invariably emerges, progressing to metastatic castration-resistant prostate cancer 
(mCRPC)τa lethal, therapy-resistant phenotype. Metabolomics, the systems-level study of small-molecule 
metabolites, offers a powerful lens to uncover disease-specific metabolic reprogramming, enabling biomarker 
discovery and guiding therapeutic interventions.  
Aims. This study aimed to decipher distinct plasma metabolomic signatures differentiating benign prostatic 
hyperplasia (BPH), castration-sensitive prostate cancer (CSPC), and castration-resistant prostate cancer (CRPC). 
A key goal was to identify dynamic metabolic shifts correlating with disease progression and response to 
androgen-targeted therapies. 
Methods. With institutional ethical clearance, a cross-sectional cohort of 60 age-matched male patients was 
enrolled: BPH (n=20), CSPC (n=20), and CRPC (n=20). Peripheral blood (5 ml) was collected, and plasma was 
isolated for untargeted metabolomic profiling using high-resolution LC-MS/MS. Data were normalized and 
analyzed via MetaboAnalyst 6.0, applying multivariate and pathway enrichment analyses to extract statistically 
and biologically relevant features. 
Results. Out of 617 significantly altered metabolites, distinct clusters were observed across BPH, CSPC, and CRPC 
groups. BPH samples exhibited stable metabolic patterns with a mild pro-inflammatory signature. CSPC samples 
showed marked upregulation in pathways linked to glycolysis, nucleotide synthesis, and immune escapeτ
hallmarks of tumour growth. Notably, CRPC samples revealed profound metabolic rewiring involving lipid 
metabolism, amino acid catabolism, and steroid biosynthesis, reflecting adaptation to ADT and aggressive 
progression. Several metabolites, including kynurenine, sarcosine, and sphingolipids, emerged as potential 
discriminators of treatment response and disease state. 
Conclusion. This study delineates a progressive metabolic reprogramming trajectory from benign to castration-
resistant prostate cancer. The findings underscore metabolomics as a valuable tool for non-invasive biomarker 
discovery, therapeutic monitoring, and personalized pharmacological targeting in prostate cancer. The identified 
signatures offer promise for stratifying patients and optimizing treatment algorithms, aligning with advancing 
precision pharmacology. 
Keywords: Prostate Cancer, Castration Resistance, Metabolomics, Biomarker Discovery, LC-MS/MS, Precision 
Medicine, Therapeutic Monitoring. 
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The anti-inflammatory effect of benzophenanthridine alkaloids isolated from Bocconia arborea 
Diana L. Torres-Chacón1, Beatriz Mora-Ramiro2, Samuel Estrada-Soto2, R. Wendoline Rosiles-Alanis3, Luis Arias-
Durán1, Marco A. Rodriguez-Monroy3, Francisco J. Alarcon-Aguilar1, Julio C. Almanza-Pérez1. DCBS, Universidad 
Autónoma Metropolitana Iztapalapa1, CDMX, Mexico 1, CDMX, Mexico. Faculty of Pharmacy, Universidad 
Autónoma del Estado de Morelos 2, Cuernavaca, MOR, Mexico. FES-Iztacala, Universidad Nacional Autónoma de 
México2, Tlalnepantla, EDOMEX, Mexico.  
 
Introduction. Many chronic degenerative diseases are characterized by inflammatory processes. The 
transcription factor NF-ˁ. όǇрл κ Ǉсрύ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴŀƛƴ ǘƘŜǊŀǇŜǳǘƛŎ ǘŀǊƎŜǘǎ ƛƴ ǘƘŜǎŜ ŘƛǎŜŀǎŜǎΣ ŘǳŜ ǘƘƛǎ ŦŀŎǘƻǊ 
induces the transcription of important inflammatory mediators. Medicinal plants are the most important 
alternatives in the search for new therapeutic substances. Benzophenanthridine isolated from B. arborea, such 
as dihydrosanguinarine, oxychelerythrine, angoline, and bocconarborine, are considered promising molecules 
in the development of new anti-inflammatory agents. However, their effect on the modulation of pro-
inflammatory signalling pathways, particularly NF-ˁ.Σ Ƙŀǎ ƴƻǘ ȅŜǘ ōŜŜƴ ǘƘƻǊƻǳƎƘƭȅ ŜȄǇƭƻǊŜŘΦ 
Aims. Establish whether the anti-inflammatory activity of compounds isolated from B. arborea and its effect on 
the transcription factor NF-ˁ. 
Methods. RAW 264.7 macrophages cells were cultured, pretreated with the benzophenanthridine compounds 
isolated from B. arborea and then stimulated with LPS. Was evaluated the effect on the relative expression and 
secretion of inflammatory cytokines (TNF-ʰΣ L[ -6 and IL-мʲύΦ !ƭǎƻΣ ǿŜ ŜǾŀƭǳŀǘŜŘ ǘƘŜ bC-ˁ. ǇŀǘƘǿŀȅ όǇсрΣ Lˁ.-ʰΣ 
LYYʰύ ōȅ ²ŜǎǘŜǊƴ .ƭƻǘΦ 
Results. A decrease was observed in the levels of expression and secretion of the cytokines TNF-ʰΣ L[-6 and IL-
мʲΦ Lƴ ǘƘŜ ²ŜǎǘŜǊƴ .ƭƻǘΣ ŀ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ƭŜǾŜƭǎ ƻŦ Lˁ.-ʰ ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴ ŀƴŘ Ǉср ǎǳōǳƴƛǘ ǿŀǎ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ 
groups that had been pretreated with the benzophenanthridine compounds isolated from B. arborea and then 
ǎǘƛƳǳƭŀǘŜŘ ǿƛǘƘ [t{Σ ōǳǘ ƴƻ ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴ ŎƘŀƴƎŜǎ ǿŜǊŜ ƻōǎŜǊǾŜŘ ŀǘ ǘƘŜ ŎƻƳǇƭŜȄ ƭŜǾŜƭΦ LYYʰ κ ʲΦ 
Discussion. The benzophenanthridine compounds isolated from B. arborea, possess potent anti-inflammatory 
activity. This activity is closely related to the compounds ability to modulate the NF-ˁ. ǎƛƎƴŀƭƭƛƴƎ ǇŀǘƘǿŀȅΣ ŀǎ 
ŜǾƛŘŜƴŎŜŘ ōȅ ǘƘŜ ƛƴƘƛōƛǘƛƻƴ ƻŦ Ǉср ŀƴŘ Lˁ.-ʰ ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴ ŀƴŘ ǘƘŜ ǎǳōǎŜǉǳŜƴǘ ǊŜŘǳŎǘƛƻƴ ƻŦ ǇǊƻ-inflammatory 
cytokines. 
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Autónoma de México2, Tlalnepantla, EDOMEX, México. DCBS, Universidad Autónoma Metropolitana 
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MOR, Mexico. Institute of Chemistry, Universidad Nacional Autónoma de México5, CDMX, Mexico. Academic 
Area of Chemistry,, Universidad Autónoma del Estado de Hidalgo, HGO, Mexico. 
 
Introduction. Diabetes mellitus is a chronic-progressive disease characterised by insulin resistance. It is one of 
the major causes of death worldwide. Pharmacological treatment includes the administration of antidiabetic 
drugs, but these drugs generate adverse effects. For this reason, people use traditional medicine as a therapeutic 
alternative. Many Mexican traditional herbalism reports multiple species with empirical uses in this disease, and 
further investigation is important. 
Aims. Obtain the fractions of Capraria biflora ethanolic extract responsible for the antihyperglycemic effect. 
Methods. RNA was isolated using TRIzol LS Reagent from previously treated C2C12 cells. cDNA was synthesized 
ǿƛǘƘ LƳtǊƻƳ LL wŜǾŜǊǎŜ ¢ǊŀƴǎŎǊƛǇǘƛƻƴ {ȅǎǘŜƳ YƛǘΣ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¢ƘŜ ǉǳŀƴǘƛǘŀǘƛǾŜ 
polymerase chain reaction was performed with SYBR Green technology in Rotor-Gene real-time. The fractions 
responsible for the effect were analysed by Nuclear Magnetic Resonance. 
Results. From the 20 fractions and the precipitated ones analysed, the fractions able to modify the GLUT-4 
expression (F5, F39, F41, F64, F64) were obtained with different solvents, whereby the presence of different 
compounds related to the antihyperglycemic activity is possible. 
Discussion. Based on the in vivo assays, the ethanolic extract of C. biflora showed a similar activity to 
Pioglitazone. The GLUT-4 expression showed that some fractions have better effect isolated than the complete 
extract. This could be associated with a competitive behaviour of some compounds. 
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Evaluating Licochalcone A for Therapeutic Application in Taiwanese Oral Squamous Cell Carcinoma 
Shang-Chun Lee1, Ming-Hsien Chien2, Yi-Chieh Yang1,*. School of Oral Hygiene, College of Oral Medicine, Taipei 
Medical University1, Taipei, Taiwan; Graduate Institute of Clinical Medicine, College of Medicine, Taipei Medical 
University2, Taipei, Taiwan.  
  
Introduction. Licochalcone A (LCA) is a naturally occurring bioactive flavonoid and one of the major 
pharmacologically active constituents of licorice, derived from the root of Glycyrrhiza uralensis Fisch, a 
traditional Chinese herb. LCA has been reported to exert anti-inflammatory, anti-cancer, and anti-angiogenic 
effects in various cancer types. However, only limited studies have investigated its role in oral cancer, and the 
reported effective doses vary considerably across studies. Moreover, the anti-cancer effects and underlying 
mechanisms of LCA in Taiwanese oral cancer remain largely unexplored. 
Aims. Our study aimed to evaluate the effects of LCA on Taiwanese oral cancer cells, elucidate its potential 
mechanisms, and assess whether it could enhance the efficacy of radiotherapy and chemotherapy.  
Methods. The effects of LCA on oral squamous cell carcinoma (OSCC) cells were evaluated by assessing cell 
proliferation, colony formation, and migratory abilities using the Sulforhodamine B (SRB) assay, colony 
formation assay, and migration assay, respectively. Protein expression levels of key regulators involved in cell 
motility, survival, apoptosis, and autophagy were examined by immunoblotting. In addition, RNA sequencing 
was performed to identify novel LCA-regulated pathways. 
Results. Our preliminary data demonstrated that LCA significantly suppressed the proliferation of OSCC in 
¢ŀƛǿŀƴŜǎŜ ŎŜƭƭ ƭƛƴŜǎ ό¢²нΦс ŀƴŘ h9/aмύΣ ǿƛǘƘ ŀƴ L/љє ǎƭƛƎƘǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŀǘ ƻōǎŜǊǾŜŘ ƛƴ /ŀǳŎŀǎƛŀƴ-derived 
cells. LCA treatment markedly reduced cell migration and downregulated mesenchymal markers, which are 
critical mediators of cellular motility. Moreover, LCA-induced cell cycle alterations and autophagy were 
confirmed by examining the expression of relevant protein markers. Mechanistically, RNA-sequencing identified 
novel LCA-regulated pathways underlying its anti-cancer effects. These pathways will be further investigated to 
validate their roles in mediating LCA-induced phenotypes. 
Discussion. These findings underscore the novel mechanistic actions of LCA in Taiwanese oral cancer cells and 
support its potential role in advancing adjuvant therapy strategies. 

  



P263 

Galla Rhois and tannic acid alleviate IBD via direct NLRP3 PYD binding 

Dr Gabsik Yang 
 
Tuesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Galla Rhois and tannic acid alleviate IBD via direct NLRP3 PYD binding 
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Introduction. Inflammatory bowel disease (IBD), encompassing Crohn's disease and ulcerative colitis, is 
characterised by chronic intestinal inflammation driven by dysregulated innate immune responses. The NLRP3 
inflammasome, a multiprotein complex mediating caspase-1 activation and interleukin (IL)-мʲκL[-18 maturation, 
plays a pivotal role in IBD pathogenesis. Galla Rhois, a traditional medicinal herb enriched with tannic acid, has 
demonstrated anti-inflammatory properties; however, its precise molecular mechanism targeting the NLRP3 
inflammasome remains poorly defined. 
Aims. To determine whether Galla Rhois extract and its major constituent, tannic acid, alleviate IBD by directly 
binding to the pyrin domain (PYD) of NLRP3, thereby suppressing inflammasome assembly and downstream 
inflammatory cascades. 
Methods. Molecular docking simulation and surface plasmon resonance (SPR) assay were performed to evaluate 
direct binding of tannic acid to the NLRP3 PYD domain. NLRP3 inflammasome activation was assessed in 
lipopolysaccharide (LPS)-primed bone marrow-derived macrophages (BMDMs) stimulated with ATP or nigericin. 
IL-мʲ ŀƴŘ L[-18 secretion (ELISA), caspase-1 cleavage, and gasdermin D (GSDMD) processing (immunoblot) were 
quantified. In vivo efficacy was evaluated in a dextran sulfate sodium (DSS)-induced colitis model; colonic 
inflammation was assessed by histopathology, cytokine quantification, and immunohistochemistry. 
Results. Molecular docking analysis revealed that tannic acid directly binds the NLRP3 PYD domain with high 
affinity, forming stable hydrogen bonds at key residues; SPR confirmed dose-dependent binding. In LPS-primed 
BMDMs, Galla Rhois extract and tannic acid significantly inhibited NLRP3 inflammasome activation, reducing IL-
мʲ ŀƴŘ L[-18 secretion, caspase-1 cleavage, and GSDMD processing in a concentration-dependent manner 
without cytotoxicity. In the DSS-colitis model, oral administration of Galla Rhois extract markedly attenuated 
colonic shortening, histological injury scores, and pro-inflammatory cytokine expression compared with vehicle-
treated controls. 
Discussion These findings demonstrate that Galla Rhois and tannic acid alleviate IBD through direct PYD domain 
binding of NLRP3, suppressing inflammasome assembly and downstream inflammatory signalling. This 
mechanism provides a molecular basis for the therapeutic potential of tannic acid-enriched natural products as 
selective NLRP3 inflammasome inhibitors, supporting their translational application for the treatment of 
inflammatory bowel disease. 
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Introduction. Transient Receptor Potential Vanilloid 4 
(TRPV4) is a polymodally activated ion channel that 
integrates physical and chemical signals across tissues. 
Clinical mutations of TRPV4 result in phenotypically 
diverse skeletal dysplasias (SD) and neuropathies, yet 
limited therapeutic options exist. Emerging evidence 
points to RhoA, a small G-protein, as a candidate 
regulator of TRPV4 function. Crucially, only neuropathic 
mutants disrupt the TRPV4-RhoA signalling axis, hinting at 
disease-specific mechanisms. Despite this, systematic 
characterisation of the spatial and temporal nature of 
RhoA binding is scarce. 
Aims. To profile the TRPV4-RhoA signalling axis and assess how clinically relevant mutations disrupt this process.  
Methods. Bioluminescence resonance energy transfer (BRET)-based biosensors and super-resolution imaging 
were used to ascertain TRPV4-RhoA localisation. Ligand-induced un-coupling of TRPV4 and RhoA was quantified 
using BRET. 
Results. We observed robust, saturable BRET signals between TRPV4 and RhoA, consistent with specific 
molecular binding. This was supported by super resolution imaging, where we observed TRPV4-RhoA co-
localisation at the cell surface and in intracellular structures. Acute stimulation with TRPV4-specific agonist 
GSK101 produced a significant, concentration dependent peak reduction in BRET compared to vehicle (-0.006 + 
0.0008, n = 5, p<0.001).  
Discussion. These findings provide the first direct evidence that TRPV4 and RhoA form a dynamic complex that 
is disrupted upon channel activation. This further confirms previous findings that RhoA acts as a regulatory 
partner of TRPV4. Importantly, we highlight potential implications for targeting the TRPV4-RhoA signalling 
pathway as a therapeutic approach to treat neuropathy-associated TRPV4 mutations.  
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DTC1225, a novel benzothiazole-based compound ameliorates MASLD and reshapes the hepatic lipidome 
SIQI ZHANG1,2, Joonki Kim1,2. Center for Natural Product Efficacy Optimization, Natural Product Drug 
Development Division, Korea Institute of Science and Technology (KIST)1, Gangneung, Republic of Korea; Natural 
Product Applied Science, KIST School, University of Science & Technology2, Republic of Korea 
 
Introduction. Metabolic dysfunction-associated steatotic liver disease (MASLD) is a leading contributor to a 
broad spectrum of chronic liver disorders worldwide, yet effective pharmacotherapies remain limited. 
Aims. Autophagy is an essential catabolic process that maintains hepatic homeostasis by mitigating lipid-induced 
ŎŜƭƭǳƭŀǊ ǎǘǊŜǎǎ ŀƴŘ ƳƻŘǳƭŀǘƛƴƎ ƭƛǇƻƎŜƴŜǎƛǎ ǿƛǘƘ Ŧŀǘǘȅ ŀŎƛŘ ʲ-oxidation. This study aimed to evaluate the 
translational therapeutic relevance of DTC1225, a newly identified benzothiazole-based compound with 
autophagy-activating properties, in regulating hepatocellular metabolism in MASLD.  
Methods. Utilizing an in vitro reporter-based screening of a chemical compound library, 2-((3-morpholinopropyl) 
amino) benzo[d]thiazol-6-yl 4-nitrobenzenesulfonate (code name as DTC1225) was identified as a novel 
autophagy modulator. Its therapeutic efficacy was evaluated in steatotic HepG2 cells, differentiated 3T3-L1 
adipocytes, and a MASLD mouse model induced by a fructose-palmitate-cholesterol diet combined with high 
fructose corn syrup-55. 
Results. DTC1225 drove transcription factor EB-mediated lysosomal biogenesis and autophagosome formation, 
positioning it as a promising therapeutic candidate for metabolic dysfunction characterized by impaired 
autophagy. In vitro, DTC1225 reduced lipid deposition and mitigated MASLD-associated cellular injury in both 
steatotic HepG2 cells and differentiated 3T3-L1 adipocytes, accompanied by coordinated changes autophagy-
related protein and gene expression. In a MASLD mouse model, DTC1225 alleviated hepatic damage by 
modulating autophagy-related signaling pathways, restoring lipid metabolism and redox homeostasis, and 
attenuating ferroptotic dysregulation. Hepatic lipidomics analysis further revealed that DTC1225 induced 
selective structural lipid remodelling, shifting the lipid profile toward longer-chain and more unsaturated 
species, with preferential enrichment of n-3 polyunsaturated fatty acidsςcontaining lipids, a signature 
characteristic of attenuated lipotoxicity and improved membrane fluidity.  
Discussion. This study elucidates the multifaceted mechanisms underlying the anti-MASLD activity of DTC1225, 
and provides a critical rationale for its further development as an innovative therapeutic candidate for MASLD 
and its associated metabolic complications. 
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Introduction. Decentralized clinical trials (DCTs) are expected to improve accessibility and convenience by 
incorporating self-administration and remote safety monitoring, reducing the need for on-site visits.  
Aims. This study evaluated the feasibility and reliability of DCT elements and assessed participant burden. 
Methods. In this open-label, randomized clinical trial, 20 healthy adult volunteers were randomly assigned 1:1 
to DCT or conventional arms. The periods included inpatient singleȤdose venlafaxine at baseline and readmission 
(Period 1 and 3), identical in both arms; and an armȤdifferentiated 5-day paroxetine phase (Period 2). In Period 
2, the DCT arm participants selfȤadministered paroxetine with a wearable dosingȤmonitoring device and paper-
log recording, and reported adverse events (AEs) through a remote platform. In contrast, the conventional arm 
participants administered medication on-site, where AEs were collected by investigators. Participant burden was 
surveyed on all participants on the last day. Outcomes were analyzed using descriptive statistics and inferential 
statistics. 
Results. During the period 2, there was one missed outpatient dose in the conventional arm, while the DCT arm 
achieved 100% dosing adherence. Wearable dosing-monitoring device records were missing in 1 of 50 cases 
(2%), and the mean difference in dosing time between device records and paper-log was 0.24 min. The incidence 
of AEs was similar between arms, suggesting remote reporting did not compromise AE detection. Survey results 
showed that app/web was rated as the least burdensome self-administration recording method, followed by 
paper, then wearable device, while on-site visits were rated most burdensome. No significant differences in 
burden scores for electronic versus paper AE reporting were observed either between arms or within each arm. 
Discussion. This study demonstrated the feasibility and reliability of self-administration with a wearable device 
and remote AE reporting, and identified app/web-based methods as imposing the lowest recording burden.  
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A scoping review of artificial intelligence applications in immune checkpoint inhibitor safety  
Charlotte Thuy Tien Le1, Chin Hang Yiu1, Edward CY Lau1, Christine Y Lu1. School of Pharmacy, University of 
Sydney1, Sydney, NSW, Australia 
 
Introduction. Immune checkpoint inhibitors (ICIs) have revolutionised cancer treatment but are frequently 
associated with immune-related adverse events (irAEs). Timely identification and management of irAEs remain 
challenging in routine practice. Artificial intelligence (AI) is increasingly being applied in clinical oncology settings 
and potentially improves ICI safety.  
Aims. To systematically map the current applications of AI in ICI-related safety, identify knowledge gaps, and 
explore potential future clinical applications. 
Methods. A scoping review based on the PRISMA-ScR guidelines was conducted using different databases: 
MEDLINE (Ovid), Embase and Scopus. Eligible studies applied at least one AI method to investigate ICI-related 
safety outcomes and were grouped into three domains: risk prediction, identification or detection, and clinical 
information or decision support. Data were synthesised qualitatively. 
Results. The database search retrieved 4070 records, of which 3197 articles remained after deduplication. Forty 
studies were included, comprising 33 analyses of real-world electronic medical record (EMR) data and four 
analyses of clinical trial populations, representing a total of 45,897 ICI-treated patients. The other three studies 
evaluated LLM-based or AI chatbot tools to address clinical questions related ICI safety without patient-level 
data. Most studies applied AI for risk prediction (n = 27), followed by adverse event identification or detection 
(n = 10) and clinical information or decision support (n = 3). AI models demonstrated promising performance 
(e.g., Area Under Curve) for patient-level risk stratification, automated irAEs detection from structured and 
unstructured data sources, and supporting clinical decision-making. However, all studies relied on retrospective 
data that lacked external validation or assessment of real-world outcomes, constraining generalisability and 
clinical applicability. 
Discussion. AI-based approaches demonstrate potential to enhance ICIs safety by enabling early irAEs detection, 
personalised monitoring, and real-world pharmacovigilance. To support clinical translation, future research 
should prioritise external and prospective validation that links AI performance to tangible impacts on patient 
care within real-world clinical workflow. 
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Introduction. The application of personalised medicine through targeted, individualised treatments will 
increasingly become part of the standard of care as modern medicine departs from a one-size-fits-all approach. 
Currently, many treatment guidelines do not account for interindividual variability that can produce significant 
variation in treatment response. Whilst physiologically-based pharmacokinetic (PBPK) models have a significant 
history of supporting the exploration of pharmacokinetic variability at the population level, the novel application 
of Virtual Twins (VTs) presents the opportunity to further therapeutic optimisation through personalisation to 
the individual. 
Aims. To collate and analyse existing research on the use of VTs in PBPK in order to understand the prevalence 
and diversity of use, compare methodologies, and identify opportunities for future advancement of VTs. 
Methods. A literature search was conducted to identify studies describing virtual twinning of a whole human 
body for the purpose of predicting drug concentration and/or effect. The search strategy involved Medline, 
Embase, Google Scholar, Perplexity AI, citation-searching and reviewing recent abstracts from pharmacometrics 
conferences. Details of the VT-PBPK models and VT design were extracted from each study and verified by a 
ǎŜŎƻƴŘ ǊŜǾƛŜǿŜǊΦ ! ŦǊŀƳŜǿƻǊƪ ŀǎǎŜǎǎƛƴƎ ŀƴŘ ŎŀǘŜƎƻǊƛǎƛƴƎ ŜŀŎƘ ǎǘǳŘȅΩǎ ƳŜǘƘƻŘ ƻŦ ǎƛƳǳƭŀǘƛƻn and virtualisation 
was then applied to the extracted data.  
Results. Eighteen (18) studies were included in this review, including 17 original research articles and one 
conference abstract. Results highlight the application of virtual twinning across a range of populations, disease 
states and drug classes, for the purpose of PBPK model development and evaluation, and model-informed 
precision dosing (MIPD). All studies applied virtual twinning to real-world data (RWD) retrospectively. In the VT 
approaches, there are at least three levels of virtualisation; low, medium and high, as determined by the number 
of RWD covariates such as physiological, demographic, and genetic data integrated into the model. There is a 
lack of prospective application of MIPD-±¢ǎΣ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ ŎǳǊǊŜƴǘ ΨǇǊƻƻŦ-of-ŎƻƴŎŜǇǘΩ ǎǘŀǘǳǎ ƻŦ ǘƘƛǎ ƴƻǾŜƭ 
methodology. 
Discussion. Advancement of MIDP-VTs will depend on a shift in application of PBPK modelling and simulation 
from producing population-based to specific, individualised predictions. As such, there is a sizeable step required 
in evaluating VT models and amassing evidence of success before prospective clinical implementation is 
achievable. 
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Taipei, Taiwan; Department of Internal Medicine, National Taiwan University Hospital3, Taipei, Taiwan; T-E 
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Introduction. TE-8105, a novel GLP-1 receptor agonist, has been developed for metabolic indications, including 
overweight/obesity and T2DM. TE-8105 has high affinity for human serum albumin with an extended half-life 
and pharmacological action in non-clinical studies. 
Aims. This first-in-human study aimed to determine the pharmacology and early safety profile of TE-8105 in 
healthy overweight/obese adults. 
Methods. An open-label study of 4 single ascending dose cohorts (Part A: A1-A4, 0.5, 0.75, 1.0 and 3.0 mg SC 
TE-8105, respectively) and 2 multiple dose cohorts (Part B: B1 flat dosing, 1.0 mg TE-8105 Q2W SC for 5 doses, 
and B2 titration dosing, sequence 2 x 1.5 mg, 2 x 2.0 mg, 2 x 2.5 mg and 3 x 3.0 mg TE-8105 Q2W SC) was 
conducted. 
Results. The half-life of TE-8105 was about 120 hours. The mean (SD) % change in body weight from baseline to 
ǘƘŜ ŜƴŘ ƻŦ ǎǘǳŘȅ Ǿƛǎƛǘ ŦƻǊ .н ǘƛǘǊŀǘƛƻƴ ŘƻǎƛƴƎ ǿŀǎ нΦлс҈Σ ǿƛǘƘ пκу ǇŀǊǘƛŎƛǇŀƴǘǎ ƳŀƛƴǘŀƛƴƛƴƎ ǿŜƛƎƘǘ ƭƻǎǎ ƻŦ җ р҈Φ 
Treatment-related TEAEs were consistent with the mechanism of action of TE-8105 and dose-dependent, 
including nausea (Part A: 16.7%; Part B: 21.4%), abdominal pain (Part A: 4.2%), constipation (Part A: 4.2%; Part 
B: 7.1%), and vomiting (Part A: 4.2%; Part B: 7.1%). 
Discussion. Overall, TE-8105 was safe and well tolerated with pharmacokinetics allowing for less frequent SC 
dosing than currently available GLP-1 agonists. 
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Division of Pharmacology (Therapeutics), Discipline of Pharmaceutical Sciences, School of Health Sciences, 
University of KwaZulu-Natal, Durban, South Africa 
 
Introduction. Discontinuing essential health products negatively impacts individual patient outcomes and 
healthcare systems (Bain et al., 2008). The implications of discontinuing essential medicines extend beyond 
immediate access to life-saving health products to the economic prospect of retail pharmacy as a business (Thio 
et al., 2018).  Although the extent and consequences of the withdrawal of essential health products have been 
studied globally, there is insufficient scientific research regarding this challenge in South Africa.   
Aim. ¢ƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ǎǘǳŘȅ ƛƴǾŜǎǘƛƎŀǘŜŘ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ǇƘŀǊƳŀŎƛǎǘǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǘƘŜ implications of 
discontinuation of essential health products in South Africa.   
Method. This was a prospective, cross-sectional, and descriptive questionnaire-based study. The Google Forms 
link was used to disseminate questionnaires, consisting of a 5-point Likert scale and open-ended items, to 
pharmacists in South Africa. The University of KwaZulu-Natal Bioethics Committee approved the study proposal.  
Results. Thirty-six (n = 36) community pharmacists participated in this study. Altogether, 56% (n = 20) and 44% 
(n = 16) were females and males, respectively. The median age of participants was 45 years (IQR 30 ς 51 years); 
with a median period of 6 years (IQR 3 ς 19 years) as practicing community pharmacists.  Ninety-one percent (n 
= 32), 78% (n = 28), and 65% (23 = 15) of participants agreed/strongly agreed that the discontinuation of essential 
health products has led to an increase in healthcare costs for patients; felt confident in their abilities to help 
patients with alternative therapies; and that essential health products should never be discontinued when an 
appropriate alternative therapy is unavailable, respectively. 
Discussion. These findings suggest that discontinuation of medicines is driven by patient safety, regulatory 
requirements, therapeutic inefficacy, pricing issues, and supply chain disruptions. However, there is a need for 
improved communication with patients and for the South African Health Products Regulatory Authority 
(SAHPRA) to play a more proactive role in ensuring the availability of alternatives and enhancing supply chain 
management to minimise healthcare interruptions. 
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Introduction. Continuous and reliable supply of essential medicines, i.e., effective, old, and inexpensive as well 
as the newer products, is a crucial component of good health-related quality of life from the prenatal stage until 
death ensues (Vyas et al., 2019). Therefore, discontinuation of health products, recalls, or withdrawal of 
essential medicines hinders the global efforts for appropriate and effective management of life-threatening 
conditions (Salib, 2023). However, there is limited scientific research on the magnitude and the causes of 
discontinuation of medicines in South Africa.  
Aim. Therefore, this study investigated the extent, patterns, and reasons for discontinuation of medicines and 
registered health products in South Africa.  
Method. This was a retrospective health product discontinuation record review study. Data were provided by 
the South African Health Products Regulatory Authority (SAHPRA). Descriptive analysis was used to calculate, 
summarise, explain and interpret collected data (Vetter, 2017). Focus was on the reasons for discontinuation 
and the proportion of pharmacological categories for which withdrawals were sought.  
Results. A total of 299 records of withdrawn medicines were received from SAHPRA for 5 and 808 health 
products, which were registered for veterinary and human use, respectively, between 2003 and 2023. About 
43% (n = 350) of the health products were listed in the South African Essential Medicines List as essential 
medicines, and approximately 90% (n = 725) of withdrawn medicines had pharmaceutical alternatives. Eighteen 
percent (n = 142), 11% (n = 88) and 5% (n = 39) of discontinued products belonged to antimicrobials, 
antihypertensives and antineoplastics pharmacological categories, respectively. About 65% (n = 524) of health 
products were discontinued due to commercial reasons.  
Discussion. There is a high post-marketing discontinuation of health products in South Africa. However, a 
considerably high percentage of pharmaceutical alternatives were available for consistent, appropriate, and 
effective management of life-threatening diseases.  
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Introduction.Sialylated immunoglobulin G (SIA-IgG) is a novel therapeutic target specifically expressed in 
malignancies of epithelial origin. Humanized therapeutic antibody SIG001 specifically binds to tumor-derived 
SIA-IgG, and considered to be a promising first-in-class broad-spectrum therapy against epithelial tumors. 
Aims.This study aims to predict the first-in-human (FIH) dose and the pharmacological active dose (PAD) of 
SIG001 can be predicted based on preclinical data by modelling approach. 
Methods.PK studies were performed in cynomolgus monkey and mice. The anti-tumor efficacy was studied in 
various xenografts. The cell cytokine release assay was conducted in human PBMC. The pharmacometric 
modelling was developed using NONMEM. 
Results.The PK properties of SIG001 in cynomolgus monkey and mice were both well described by a two-
compartment model with linear clearance, and human PK parameters were scaled from those obtained in 
ŎȅƴƻƳƻƭƎǳǎ ƳƻƴƪŜȅǎΦ {LDллм ŀǘ рл ˃ƎκƳ[ ŘƛŘ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǎǘƛmulate cytokine release in human PBMCs, thus 
considered as a safety threshold concentration for predicting the FIH dose. A maximum recommended starting 
dose of 0.15 mg/kg Q2W was selected based on simulation with moderate PK variability. Additionally, SIG001 
demonstrated flat dose-dependent efficacy in mouse xenografts from 2.5 to 10 mg/kg, indicating a saturated 
anti-tumor effect, with the predicted human PAD ranging from 1.8 to 7.0 mg/kg. 
Discussion.The PK properties and therapeutic efficacy of SIG001 were investigated through preclinical studies. 
Furthermore, the FIH dose and human PAD were predicted using a modeling approach, providing valuable 
insights for the translational research of SIG001. 
 
Eigenmann MJ et al (2016) Mol Cancer Ther 15(12):3110-3119 
Matsumoto M et al (2024) Clin Pharmacol Ther 116(3):546-562 
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Introduction. AdrenoCortical Carcinoma (ACC) is an aggressive rare malignancy. Mitotane is the reference drug 
alone or combined with etoposide, doxorubicine and cisplatin (EDP-M) [Fassnacht M et al 2020].  
Aims. Due to the high heterogeneity of ACC, preclinical investigation requires different experimental models: 
here we reported the development and characterization of two new human ACC cell lines, SMAC-2 and SMAC-
3 cells.  
Methods. The characterization included their mutational profiling, an evaluation of steroidogenic enzymes 
expression, secretory activity and the expression of steroid hormone receptors. The proliferative ability of these 
cells within a zebrafish embryos xenograft was also evaluated. 
Results. SMAC-2 originated from the primary mass of a metastatic EDP-M-treated ACC in a female patient with 
Cushing syndrome and hyperandrogenism, while SMAC-3 derived from a male patient with a mitotane-treated 
local recurrence, with no sign of hormone hypersecretion. TP53 was mutated in both lines. SMAC-2 cells were 
characterized by a pathogenic alteration on CTTNB1 gene and a deletion of CDKN2A gene, while SMAC-3 on 
MSH2 gene. Basal hormonal status analysis showed a cell model-specific fingerprint either in the hormonal 
secretion and gene and protein expression of steroid hormone receptors. SMAC-2 secreted high levels of 
cortisol. Mitotane displayed in both cell lines a low potency. Under the experimental conditions used, the 
xenografted area did not increase for both cell models.  
Discussion. SMAC-2 and SMAC-3 display unique molecular and functional features, expanding the repertoire of 
experimental ACC models and representing valuable tools for preclinical research alongside established cell 
lines. 
 
Fassnacht M et al. Adrenocortical carcinomas and malignant phaeochromocytomas: ESMO-EURACAN Clinical 
Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. (2020);31(11):1476-90. 
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Introduction. Ferroptosis, an iron-dependent cell death driven by 
lipid peroxidation, contributes to podocyte injury in diabetic kidney 
disease (DKD). While Interferon-Stimulated Gene 20 (ISG20) 
regulates RNA oxidation stress in acute kidney injury, its specific role 
and mechanism in DKD remain unknown. 
Aims. This study aimed to investigate the role of ISG20 in ferroptosis 
within DKD and evaluate its  therapeutic potential. 
Methods. Used ISG20-deficient and wild-type mice, assessing iron, 
ROS, lipid peroxidation, proteinuria, and kidney injury. Tested 
Ferrostatin-1's rescue effect. In vitro, silenced ISG20 in podocytes 
under high glucose (HG) ± Ferrostatin-1. To evaluate therapeutic potential, diabetic mice received either an 
adenovirus vector overexpressing ISG20 or novel mRNA-loaded lipid nanoparticles (LNPs) delivering ISG20 
mRNA. 
Results. ISG20 deficiency regulated GPX4/SLC7A11/ACSL4 expression, exacerbated iron accumulation, ROS, lipid 
peroxidation,  proteinuria, and kidney injury in mice, mitigated by Ferrostatin-1. ISG20 silencing worsened HG-
induced podocyte damage in vitro, rescued by Ferrostatin-1. Both the adenovirus-mediated ISG20 
overexpression and the ISG20 mRNA-LNP therapy effectively reduced podocyte ferroptosis, alleviated podocyte 
injury, and decreased proteinuria in DKD mice.  
Discussion. This study identifies a novel protective role for ISG20 in podocyte survival by inhibiting ferroptosis 
in DKD. The findings demonstrate that ISG20 deficiency exacerbates ferroptotic damage, while its restoration, 
either genetically or via innovative LNPs, is therapeutic. This suggests ISG20 as a promising innovative 
therapeutic strategy for treating proteinuric kidney diseases like DKD. 
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Introduction. Ectopic pregnancy (EP), a life-threatening condition and leading cause of first-trimester maternal 
mortality, is increasingly associated with assisted reproductive technologies (ART), with rare cases involving 
double implantation in the cervix and tubal stump presenting significant clinical challenges. 
Aims. To present a rare case of double ectopic pregnancyτcervical and tubal stumpτfollowing IVF, successfully 
managed with a multi-dose methotrexate (MTX) protocol as a fertility-preserving treatment. 
Methods. A 33-year-old woman with a history of bilateral salpingectomy presented with abdominal pain 21 days 
post-IVF. Ultrasound revealed two ectopic pregnancies: one cervical with cardiac activity, and one in the tubal 
stump. A multi-dose methotrexate protocol (1 ƳƎκƪƎ ƻƴ Řŀȅǎ мΣ оΣ рΣ тύ ǿƛǘƘ ŦƻƭƛƴƛŎ ŀŎƛŘ ǿŀǎ ŀŘƳƛƴƛǎǘŜǊŜŘΦ ʲ-
hCG and ultrasound were closely monitored. 
Results. 5ŜǎǇƛǘŜ ŀƴ ƛƴƛǘƛŀƭ ʲ-hCG level of 30,000 mIU/mL and the presence of fetal cardiac activity, fetal viability 
ŎŜŀǎŜŘ ōȅ Řŀȅ пΦ ʲ-hCG peaked at 41,000 mIU/mL before beginning to decline. The patient was hospitalized for 
20 days and discharged in stable condition. Follow-up hysteroscopy confirmed complete resolution. No surgical 
intervention was required. 
Discussion. 5ŜǎǇƛǘŜ ƘƛƎƘ ʲ-hCG, fetal cardiac activity, and dual implantation, methotrexate was effective. This 
rare case supports conservative treatment in select IVF-related ectopic pregnancies and is the first such report 
from Kazakhstan. 
 
 
Zikopoulos A et al (2023) Radiol Case Rep 18:4106ς09 
Naveed AK et al (2022) Arch Gynecol Obstet 305:547ς53 
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Androgen Receptor Mediates Sexual Dimorphism in HNSCC: Mechanisms & Interventions  
Qiyue Wang 1, Zhuo Tan 2, Xiaoping Hu 1, Shiqin Hong 2, Juyan Zheng 1, Tong Xu 1, Feifeng Song 1, Ping Huang 1,2, 
Yiwen Zhang1,2. Clinical Pharmacy Center, Department of Pharmacy, Zhejiang Provincial People's Hospital, 
Affiliated People's Hospital, Hangzhou Medical College1, Hangzhou, Zhejiang, China; Clinical Research Institute, 
Zhejiang Provincial People's Hospital, Affiliated People's Hospital, Hangzhou Medical College2, Hangzhou, 
Zhejiang, China. 
  
Introduction. Head and neck squamous cell carcinoma (HNSCC) 
exhibits a significant gender bias in clinical practice, with male 
patients presenting higher malignancy and worse prognosis.  
Aims. This study is expected to elucidate a novel mechanism 
underlying the gender bias in HNSCC and to provide a cost-effective 
immunotherapeutic strategy. 
Methods. We utilize clinical samples in conjunction with gene 
knockout mice to confirm the key role of AR in inhibiting the 
activation of naïve CD8+ T cells. Employing techniques such as single-
cell sequencing to elucidate the AR-regulated naïve CD8+ T cell 
subsets and their activation pathways. CRISPR-Cas9 gene editing 
technology, dual-luciferin reporter gene systems will be used to 
clarify the molecular mechanism by which AR regulates VISTA. 
Results. The study found that CD8+ T cells may be key to the observed 
gender bias. Androgen can inhibit the activation of naïve CD8+ T cells 
with the mechanism involving the transcriptional upregulation of the 
immune checkpoint VISTA following androgen receptor (AR) 
activation. 
Discussion. Targeting AR inhibition is an immunotherapeutic strategy 
to enhance the antitumor activity of sex-biased CD8+ T cells  
in HNSCC. 

 

 

 

 

 

 

 

 

Fig1. AR inhibits the activation of naïve CD8+ T 
cells through transcriptional activation of the 
VISR gene leading to immune escape in HNSCC 
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The potential repurposing of SSRIs for the treatment of lung cancer 
Osama H Abusara1, Malek Zihlif2. Dept of Pharmacy, Al-Zaytoonah Univ of Jordan1, Amman, Jordan; Dept of 
Pharmacology, Univ of Jordan2, Amman, Jordan.  
  
Introduction. The repurposing of existing drugs for the potential treatment of cancer is continuously being 
investigated. Selective serotonin reuptake inhibitors (SSRIs), a group of antidepressants, have been investigated 
for their anticancer effect on several types of cancer.  
Aims. The aims of our study are to biologically investigate the potential anticancer effect of SSRIs, namely 
citalopram, escitalopram, and paroxetine, against small cell lung cancer (SCLC) cells along with the identification 
of the possible mechanism(s) of action involved. In addition, we would investigate the potential of SSRIs to 
enhance the cytotoxicity of doxorubicin (DOX) on these cells and identify the possibility of synergistic effect.  
Methods. Resazurin fluorometric analysis was performed to evaluate the anticancer activity of the compounds 
as single agents and in combination with doxorubicin (DOX) on lung cancer cell lines; H69 and DOX-resistant 
H69AR. Fibroblasts were also used to evaluate their selectivity towards cancer cells. JC-1 assay was performed 
to evaluate the induction of apoptosis by the compounds. 
Results. Paroxetine had the least IC50 values on both cell lines, H69 and H69AR, with IC50 values of 9.70±0.54 and 
16.40±0.19, respectively, (n = 3) µM. The selectivity index for paroxetine on these cells was greater than 24 on 
both cell lines. Combining DOX with paroxetine further decreased the IC50 value for paroxetine to 5.10±0.83 (n 
Ґ оύ ҡa ƻƴ Iсф ŎŜƭƭǎ ŀƴŘ пΦфлҕлΦло όƴ Ґ оύ ҡa ƻƴ Iсф!w ŎŜƭƭǎΦ {ƛƳƛƭŀǊƭȅΣ ǿƘŜƴ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǇŀǊƻȄŜǘƛƴŜΣ 5h·Ωǎ 
IC50 value decreased to 0.05±0.01 (n = 3) µM from 0.11±0.01 (n = 3) µM on H69 cells and to 0.59±0.01 (n = 3) µM 
from 1.80±0.26 (n = 3) µM on H69AR cells. Combination index value of less than 1.0 was obtained following the 
ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǇŀǊƻȄŜǘƛƴŜ ǿƛǘƘ 5h· ƻƴ Iсф ŀƴŘ Iсф!w ŎŜƭƭǎΦ ¢ƘŜ ŀŘŘƛǘƛƻƴ ƻŦ р ҡa ǇŀǊƻȄŜǘƛƴŜ ŜƴƘŀƴŎŜŘ 5h·Ωǎ 
ŀŎǘƛǾƛǘȅ ŀƎŀƛƴǎǘ Iсф!w ŎŜƭƭǎ ǿƛǘƘ 5h·Ωǎ L/50 value decreasing to 0.50±0.04 (n = 3) µM from 1.80±0.26 (n = 3) µM, 
while no significant effect observed in H69 cells. Paroxetine resulted in a significant (P<0.0001) increase in the 
green fluorescence of the monomer dye following the loss of mitochondrial membrane potential. 
Discussion. Paroxetine has the highest cytotoxic activity among all SSRIs used against H69 and H69AR cells. 
Enhanced cytotoxic activity was observed following the combination of DOX. A synergistic activity was observed 
on both cell lines with the combination of paroxetine and DOX. Knowing that H69AR is DOX-resistant cell line 
and the addition of paroxetine enhanced cytotoxic activity of DOX, paroxetine may had inhibited the activity of 
5h·Ωǎ ŜŦŦƭǳȄ ǇǳƳǇǎ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ǘƘŜ ŜƴǘǊȅ ƻŦ 5h· ƛƴǘƻ Iсф!w ŎŜƭƭǎΦ /ȅǘƻǘƻȄƛŎ ŀŎǘƛǾƛty of paroxetine may also 
be driven via mitochondrial apoptotic pathway. Paroxetine may be further investigated on different cancer cells 
as well as cells expressing efflux pumps variably to further evaluate the mechanism of cytotoxicity. 
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Validation of Antigen-Antibody Drug Interaction Predictions Using AlphaFold3 
Kodai Yajima1, Eriko Okamoto1, Sho Masui 1, Takashi Shimada1,2, Atsushi Yonezawa1 Faculty of Pharmacy, Keio 
University1, Tokyo; Shimadzu Corporation2, Kyoto, Japan. 
  
Introduction. Recently, the appearance of deep learning based computational models such as AlphaFold (AF) 
has been a breakthrough in structure prediction and is transforming research in protein structure prediction. 
Although AF3 may be a useful tool for predicting protein-antibody structures, it is still uncertain how well this 
prediction reflects the actual structure. 
Aims. In this study, we focused on the binding between antigens and antibody drugs and investigated the 
validity of antigen-antibody interaction predictions using AF3. 
Methods. We targeted seven antigens, for which AF3 demonstrated high accuracy in predicting their individual 
three-dimensional structures, and 14 antibody drugs that target them. The full-length amino acid sequences of 
the antigens were obtained from UniProt, while the corresponding amino acid sequences for the antibody drugs 
were sourced from DrugBank Online and KEGG. We input the amino acid sequences of the antigen, along with 
the heavy and light chain Fabs of the antibody drug, into the AF Server to obtain the ipTM score, an indicator of 
the prediction accuracy for the complex structure. 
Results. Among the 14 combinations of target antigens and antibody drugs, five pairs had an ipTM score 
between 0.6 and 0.8 (gray zone), and two pairs had 0.8 or higher (high-quality prediction). While known 
interacting pairs showed high ipTM scores, there were instances where non-interacting pairs also exceeded an 
ƛǇ¢a ƻŦ лΦсΦ CƻǊ ǘƘŜ ¢bCʰ ƳƻƴƻƳŜǊΣ ǘƘŜ ƛǇ¢a ǎŎƻǊŜǎ ǿƛǘƘ ǘƘŜ ŀƴǘƛ-¢bCʰ ŀƴǘƛōƻŘƛŜǎ ŀŘŀƭƛƳǳƳŀō ŀƴŘ 
ŎŜǊǘƻƭƛȊǳƳŀō ǿŜǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ лΦсΦ IƻǿŜǾŜǊΣ ǎƛƴŎŜ ¢bCʰ ŦƻǊƳǎ ŀ ƘƻƳƻǘǊƛƳŜǊΣ ƛƴǇǳǘǘƛƴƎ ǘƘǊŜŜ ¢bCʰ 
molecules as the AF3 query increased the ipTM to about 0.8. Furthermore, for some antigens exceeding 200 
amino acids, the interaction prediction was significantly improved by extracting and inputting the domain 
sequence near the epitope. 
Discussion. It was challenging to accurately predict antigen-antibody drug binding using the full-length amino 
acid sequences corresponding to the protein monomers with AF3. On the other hand, it may be possible to 
improve prediction accuracy by optimizing the input query, for instance by defining the correct oligomeric state 
or using specific protein domains. 
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Nitric oxide-mediated epigenetic regulation as an underlying molecular basis for long COVID 
Yuto Moriya1, Sho Kubota1, Yuki Otsuka2, Kazuki Tokumasu2, Nobumasa Takasugi1, Fumio Otsuka2, Takashi 
Uehara1 1Department of Medicinal Pharmacology, Graduate School of Medicine, Dentistry and Pharmaceutical 
Sciences, Okayama University, Okayama, Japan. 2Department of General Medicine, Graduate School of 
Medicine, Dentistry and Pharmaceutical Sciences, Okayama University, Okayama, Japan.  
 
Introduction. After recovery from COVID-19, some patients develop post-acute sequelae known as long COVID. 
Prior studies have shown that the cytokine storm caused by SARS-CoV-2 infection enhances the expression of 
inducible nitric oxide (NO) synthase, triggering dramatic increases NO generation. Excessive NO generation 
endangers nitrosative stress, leading to redox-based posttranslational modification, known as S-nitrosylation 
(SNO), to a specific cysteine thiol. Our group previously demonstrated that S-nitrosylation of DNA 
methyltransferase (DNMT) attenuates its enzymatic activity and consequent aberrant gene expression through 
demethylation of CpG sites in genomic DNA. Additionally, we isolated the unique chemical compound DBIC as a 
specific inhibitor of DNMT3 S-nitrosylation. 
Aims. In this study, we addressed the pathophysiological link between redox-dependent epigenetic regulation 
mediated by SNO-DNMT and long COVID. 
Methods. Using blood samples from 100 long COVID patients, we measured total S-nitrosylated protein levels 
in plasma through DAN assay. In cell-based assay, we investigated specific genes upregulated by SNO-DNMT 
formation through multi-omics analysis. We evaluated the expression levels of these genes in long COVID 
patients by qPCR. 
Results. The amount of S-nitrosylated proteins was significantly higher in patients with long COVID, providing 
critical evidence that nitrosative stress caused by SARS-CoV-2 infection and consequent protein S-nitrosylation 
still persists even at the time of long COVID onset. In cell-based assay, we found that SNO-DNMT serves as novel 
mechanism of epigenetic gene regulation by establishing epigenetic landscape favorable for transcription factor 
binding, such as hypoxia-inducible factor. Finally, the expression of DBIC-sensitive genes, whose NO-dependent 
upregulation is abrogated by DBIC, was significantly elevated in patients with long COVID. 
Discussion. Taken together, the present study suggested that redox-dependent epigenetic gene regulation 
mediated by SNO-DNMT formation is a potential molecular mechanism of long COVID, highlighting that DBIC 
holds promise as a potential therapeutic agent. 
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Anti-inflammatory and osteogenic roles of tonsil mesenchymal stem cell-derived exosomes 
Ju Yeon Ban1, Min Kyoung Kim1, Won-Jung Bae1, Sang Wook Kang2, Su Kang Kim3. Department of Dental 
Pharmacology, College of Dentistry, Dankook University1, Cheonan, South Korea; Department of Oral and 
Maxillofacial Pathology, College of Dentistry, Kyung Hee University2, Seoul, South Korea; Department of 
Biomedical Laboratory Science, Catholic Kwandong University3, Gangneung, South Korea.  
  
Introduction. Periodontitis is characterized by chronic inflammation and impaired osteogenesis of periodontal 
ligament cells. Exosomes derived from mesenchymal stem cells (MSCs) have emerged as potential therapeutics 
via paracrine signaling. However, the role of tonsil MSC-derived exosomes (TMSC-Exo) in periodontal 
inflammation and regeneration remains unclear. 
Aims. The objective of this study was to determine the capacity of TMSC-Exo to counteract lipopolysaccharide 
(LPS)-induced inflammation and to promote osteogenic potential in human periodontal ligament fibroblasts 
(hPDLFs).  
Methods. TMSC-Exo were isolated by ultracentrifugation and characterized by transmission electron microscopy 
(TEM), nanoparticle tracking analysis (NTA), and Western blotting. hPDLFs were exposed to LPS to induce an 
inflammatory environment and then treated with TMSC-Exo. Cell proliferation and migration were assessed. 
Expression of inflammation-related genes and proteins was measured by quantitative real-time polymerase 
chain reaction (qRT-PCR) and Western blot analysis. Additionally, osteogenesis was assessed by alkaline 
phosphatase (ALP) staining/activity, Alizarin Red S staining, and qRT-PCR. 
Results. TMSC-Exo significantly promoted the proliferation and cell migration of hPDLFs. TMSC-Exo effectively 
suppressed the expression of pro-inflammatory cytokines such as IL-8, IL-6, IFN-ʴΣ ŀƴŘ L[-мʲ ƛƴ [t{-induced 
inflammatory conditions. In addition, TMSC-Exo has been demonstrated to reduce the phosphorylation of ERK 
and JNK, down-regulate AP-1 components (c-Jun, c-Fos) and NF-ˁ.Σ ŀƴŘ ŘŜŎǊŜŀǎŜ W!Yнκ{¢!¢о ŀŎǘƛǾŀǘƛƻƴΣ ǿƘƛŎƘ 
are central to inflammatory signaling pathway. In regard to osteogenesis, TMSC-Exo markedly enhanced ALP 
activity and calcium deposition. The qPCR results showed that TMSC-Exo significantly increased the mRNA 
expression of osteogenic markers, including ALP, OCN, BSP, Sost, and OPN.  
Discussion. These findings suggest that TMSC-Exo may have therapeutic potential for the treatment of 
periodontitis by modulating inflammation and enhancing periodontal regeneration.  
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Exosomal miR-103a-3p restores mitochondrial redox homeostasis and attenuates skin aging. 
Yu Wu1, Yan Gong1, Liming Zhou1. Department of Pharmacology, West China School of Basic Science and Forensic 
Medicine1, Sichuan University, Chengdu, China.  
 
Introduction. Skin aging is associated with disrupted redox 
homeostasis and accumulated mitochondrial dysfunction 
in dermal fibroblasts. While exosomes derived from young 
human dermal fibroblasts (HDFs-Exo) exhibit rejuvenating 
potential, their precise anti-aging mechanisms remain 
unclear.  
Aims. This study aimed to explore the mechanism by which 
exosomal miRNAs, particularly miR-103a-3p, delay skin 
aging and identify their functional targets. 
Methods. Exosomes were isolated from young human 
dermal fibroblasts and characterized. Differentially expressed miRNAs were identified by RNA sequencing and 
validated via qRT-t/wΦ /ŜƭƭǳƭŀǊ ǎŜƴŜǎŎŜƴŎŜ ǿŀǎ ƛƴŘǳŎŜŘ ōȅ IіhіΣ ŀƴŘ ǇƘƻǘƻŀƎƛƴƎ ǿŀǎ ƳƻŘŜƭŜŘ ƛƴ ƳƛŎŜ ǳǎƛƴƎ 
UVB irradiation. Functional and mechanism studies were conducted using the function acquisition/loss of 
function method, dual-luciferase reporter gene assay, Western blotting, SA-ʲ -GAL determination, aging-related 
marker detection, mitochondrial function and oxidative stress assessment. 
Results. Exosomes from young HDFs were enriched with miR-103a-3p. Overexpression of miR-103a-3p or 
knockdown of its target, WNT16, attenuated cellular senescence, reduced oxidative stress and inflammation, 
and enhanced collagen synthesis in vitro. Mechanistically, miR-103a-3p inhibited the WNT16/JNK/AP-1 axis, 
thereby preserving mitochondrial function and redox homeostasis. In a UVB-induced photoaging mouse model, 
local delivery of HDFs-Exo or miR-103a-3p alleviated skin wrinkling, reduced senescence markers, and 
suppressed collagen degradation, coinciding with downregulation of WNT16 and p-JNK in vivo. 
Discussion. In summary, we have identified a novel anti-aging mechanism in which exosomal miR-103a-3p 
prevents cellular senescence by suppressing WNT16 and restoring mitochondrial bioenergetics, providing a 
powerful strategy for the treatment of oxidative stress-related skin pathologies. 
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Artificial Intelligence in Pharmacovigilance: opportunity for better reporting with potential challenges 
Shouvik Choudhury1, Arpita Maitra1, Suparna Chatterjee2.  
Department of Pharmacology1, Burdwan Medical College,Burdwan,WB,India, Department of Pharmacology2, 
IPGMER, Kolkata, WB, India 
 
Introduction: Pharmacovigilance (PV) activities are increasing globally with huge number of data every day and 
making human task more challenging regarding processing and analyzing it. It does not only include drugs now, 
but also concerned with herbals, traditional and complementary medicines, blood products, medical devices, 
hemovigilance, and materiovigilance. Artificial intelligence(AI) mimics and simulates human intelligence by using 
informatics. It includes machine learning (ML) which means ability of computer to learn without being explicitly 
programmed. It represents algorithms developed to help making decision in new situations. Deep learning is a 
part of it which is based on artificial neural networks. Natural language processing can analyze or understand 
human voice and transcript it. AI is being used in almost every field of healthcare from drug development to 
strategizing therapy. AI can be of great help in both quality and quantity of ADR reporting. 
Method:AI can be helpful in PV in the following fields ς Automatic execution of tasks associated with case report 
entry and processing ,Conduction of pharmacoepidemiological studies, Identification of clusters of adverse 
events, Identification of unreported cases by browsing Social Media, Assist signal detection, automate data 
entry. 
Result and Discussion: AI shortens the workload in respect of time, cost and complexity. Already technological 
tools are being used in PV activities like VigiBase, VigiLyze, VigiAccess, VigiFlow, VigiGrade, VigiRank, VigiMatch. 
AI can improve data quality in many ways like implementing triage rule to identify real effective adverse events, 
ensure consistency in all narratives, determine faster expectedness and causality, assist in quality assessment. 
It can reduce the human burden of repetitive works, reduce cycle time, handle diverse data and scalable. But to 
adopt AI in PV there are few potential challenges like fear of loss of human jobs, reluctance to adopt AI, data 
privacy and security issue, laws and regulations, cost factor, continuous training and device up gradation etc. It 
requires government funding, collaboration between medical and technical institutions, continuous electronic 
health record capture. 
 
Murali K et al(2019) Indian J Pharmaco;51(6):373-376. Bate A et al (2023) Health Policy and Technology. 12(2): 
100743.Bouaziz M et al (2022) Life Scienece Expertise;1-23  
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A PK/PD framework for music: overview of acoustic-human biology relationships and considerations 
Arlene M Taylor, PRAISES, Australia.   
 

LƴǘǊƻŘǳŎǘƛƻƴΦ aǳǎƛŎ ǇǊƻŘǳŎŜǎ ƳŜŀǎǳǊŀōƭŜ ŜŦŦŜŎǘǎ ƻƴ ƘǳƳŀƴ ǇƘȅǎƛƻƭƻƎȅΣ ōŜƘŀǾƛƻǳǊΣ ŀƴŘ ǎȅƳǇǘƻƳǎΣ ǎǳǇǇƻǊǘŜŘ 

ōȅ ŎƭƛƴƛŎŀƭ ŀƴŘ ƴŜǳǊƻōƛƻƭƻƎƛŎŀƭ ŜǾƛŘŜƴŎŜ ώмϐΦ 9ƳŜǊƎƛƴƎ ŜǾƛŘŜƴŎŜ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ŀŎƻǳǎǘƛŎ ǎǘƛƳǳƭŀǘƛƻƴ Ŏŀƴ 

ƛƴŦƭǳŜƴŎŜ ƳŀƳƳŀƭƛŀƴ ŎŜƭƭǎ ŘƛǊŜŎǘƭȅ ώнϐΦ IƻǿŜǾŜǊΣ ǊŜƭŜǾŀƴǘ ŜǾƛŘŜƴŎŜ ǊŜƳŀƛƴǎ ŦǊŀƎƳŜƴǘŜŘ ŀŎǊƻǎǎ ŎƭƛƴƛŎŀƭΣ 

ōƛƻƭƻƎƛŎŀƭΣ ŀƴŘ ǇƘȅǎƛŎŀƭ ǎŎƛŜƴŎŜǎ ŀƴŘ Ƙŀǎ ƴƻǘ ǇǊŜǾƛƻǳǎƭȅ ōŜŜƴ ǎȅƴǘƘŜǎƛǎŜŘ ǳǎƛƴƎ ǇƘŀǊƳŀŎƻƭƻƎƛŎŀƭ ŎƻƴŎŜǇǘǎΦ 

!ƛƳΦ ¢ƻ ŘŜǾŜƭƻǇ ŀ ǇƘŀǊƳŀŎƻƭƻƎȅ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ƳǳǎƛŎ ōȅ ǎȅƴǘƘŜǎƛǎƛƴƎ ŜǾƛŘŜƴŎŜ ƻƴ ǇƘŀǊƳŀŎƻŘȅƴŀƳƛŎ ŜŦŦŜŎǘǎ ƛƴ 

ƘǳƳŀƴǎΣ ŎŜƭƭǎ ŀƴŘ ǘƛǎǎǳŜǎΣ ŀƴŘ ƻǳǘƭƛƴƛƴƎ ǇƘŀǊƳŀŎƻƪƛƴŜǘƛŎ ǇǊƛƴŎƛǇƭŜǎ ōŀǎŜŘ ƻƴ ŀŎƻǳǎǘƛŎ ǘǊŀƴǎƳƛǎǎƛƻƴπǘƛǎǎǳŜ 

ƛƴǘŜǊŀŎǘƛƻƴǎΦ 

aŜǘƘƻŘǎΦ bŀǊǊŀǘƛǾŜ ƻǾŜǊǾƛŜǿ ƻŦ ƭƛǘŜǊŀǘǳǊŜ ŀŎǊƻǎǎ ǘƘǊŜŜ ŘƻƳŀƛƴǎΥ ƘǳƳŀƴ ǎǘǳŘƛŜǎ ŜǾŀƭǳŀǘƛƴƎ ŎƭƛƴƛŎŀƭ ŀƴŘ 

ǇƘȅǎƛƻƭƻƎƛŎŀƭ ŜŦŦŜŎǘǎ ƻŦ ƳǳǎƛŎΤ ŜȄǇŜǊƛƳŜƴǘŀƭ ǎǘǳŘƛŜǎ ŜȄŀƳƛƴƛƴƎ ŎŜƭƭǳƭŀǊ ƻǊ ǘƛǎǎǳŜ ǊŜǎǇƻƴǎŜǎ ǘƻ ŀŎƻǳǎǘƛŎ 

ǎǘƛƳǳƭŀǘƛƻƴΤ ŀƴŘ ŀŎƻǳǎǘƛŎǎ ŀƴŘ ǘƛǎǎǳŜπǇƘȅǎƛŎǎ ƭƛǘŜǊŀǘǳǊŜ ǊŜƭŜǾŀƴǘ ǘƻ ǎƻǳƴŘ ǇǊƻǇŀƎŀǘƛƻƴ ƛƴ ōƛƻƭƻƎƛŎŀƭ ƳŜŘƛŀΦ 

CƛƴŘƛƴƎǎ ǿŜǊŜ ƻǊƎŀƴƛǎŜŘ ƛƴǘƻ t5 ŀƴŘ tYπǎǘȅƭŜ ŘƻƳŀƛƴǎ ƛƴŎƭǳŘƛƴƎ ǊƻǳǘŜΣ ŜȄǇƻǎǳǊŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ǘǊŀƴǎƳƛǎǎƛƻƴΣ 

ŘƛǎǘǊƛōǳǘƛƻƴΣ ŀǘǘŜƴǳŀǘƛƻƴΣ ŀƴŘ ǇŜǊǎƛǎǘŜƴŎŜΦ 

wŜǎǳƭǘǎΦ IǳƳŀƴ ǎǘǳŘƛŜǎ ŘŜƳƻƴǎǘǊŀǘŜ ǊŜǇǊƻŘǳŎƛōƭŜ ŜŦŦŜŎǘǎ ƻŦ ƳǳǎƛŎ ƻƴ ŀƴȄƛŜǘȅΣ ǇŀƛƴΣ ŘƛǎǘǊŜǎǎΣ ŀƴŘ ŀǊƻǳǎŀƭ ώмϐΦ 

9ȄǇŜǊƛƳŜƴǘŀƭ ŜǾƛŘŜƴŎŜ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ŀŎƻǳǎǘƛŎ ǎǘƛƳǳƭŀǘƛƻƴ Ŏŀƴ ƳƻŘǳƭŀǘŜ ƳŜŎƘŀƴƻǎŜƴǎƛǘƛǾŜ ƎŜƴŜ ŜȄǇǊŜǎǎƛƻƴ 

ŀƴŘ ŎŜƭƭǳƭŀǊ ǇǊƻŎŜǎǎŜǎ ƛƴ ƳŀƳƳŀƭƛŀƴ ǎȅǎǘŜƳǎ ώнϐΦ aŜŎƘŀƴƻōƛƻƭƻƎƛŎŀƭ ŦǊŀƳŜǿƻǊƪǎ ǎǳǇǇƻǊǘ ǘƘŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ 

ǎƻǳƴŘ ŀǎ ŀ ōƛƻƭƻƎƛŎŀƭƭȅ ŀŎǘƛǾŜ ǎǘƛƳǳƭǳǎ ώнϐΦ 9ǎǘŀōƭƛǎƘŜŘ ǘƛǎǎǳŜπǇƘȅǎƛŎǎ ǇǊƛƴŎƛǇƭŜǎ ǎǳǇǇƻǊǘ ŀ ǎǘǊǳŎǘǳǊŜŘ tYπǎǘȅƭŜ 

ƳƻŘŜƭ ƛƴ ǿƘƛŎƘ ŜȄǇƻǎǳǊŜ ǾŀǊƛŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ŘŜƭƛǾŜǊȅ ǊƻǳǘŜΣ ŦǊŜǉǳŜƴŎȅ όIȊ ŀƴŘ ǘƛƳƛƴƎύΣ ƛƴǘŜƴǎƛǘȅΣ ŘǳǊŀǘƛƻƴΣ 

ƳŜŘƛǳƳΣ ŘƛǊŜŎǘƛƻƴŀƭ ŦƻŎǳǎΣ ŀƴŘ ǘƛǎǎǳŜ ƛƴǘŜǊŦŀŎŜ ōŜƘŀǾƛƻǳǊ ώоϐΦ 

5ƛǎŎǳǎǎƛƻƴΦ aǳǎƛŎ Ŏŀƴ ōŜ ŎƻƴŎŜǇǘǳŀƭƛǎŜŘ ŀǎ ŀ ōƛƻƭƻƎƛŎŀƭƭȅ ŀŎǘƛǾŜ ǘƘŜǊŀǇŜǳǘƛŎ ŜȄǇƻǎǳǊŜ ǿƛǘƘ ŎƭƛƴƛŎŀƭƭȅ ǊŜƭŜǾŀƴǘ 

ǇƘŀǊƳŀŎƻŘȅƴŀƳƛŎ ŜŦŦŜŎǘǎ ŀƴŘ ŀƴŀƭȅǎŀōƭŜ tYπǎǘȅƭŜ ǇǊƻǇŜǊǘƛŜǎΦ ¢Ƙƛǎ ŦǊŀƳŜǿƻǊƪ ƘƛƎƘƭƛƎƘǘǎ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ 

ǘƘŜǊŀǇŜǳǘƛŎ ƻǇǘƛƳƛǎŀǘƛƻƴΣ Ǌƛǎƪ ƳƛǘƛƎŀǘƛƻƴΣ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ƛƴǘŜǊŀŎǘƛƻƴǎ ōŜǘǿŜŜƴ ƳǳǎƛŎ ŀƴŘ ǇƘŀǊƳŀŎƻƭƻƎƛŎŀƭ 

ƛƴǘŜǊǾŜƴǘƛƻƴǎΦ 

 

 ώмϐ IƻƭŜ WΣ IƛǊǎŎƘ aΣ .ŀƭƭ 9Σ aŜŀŘǎ /Φ aǳǎƛŎ ŀǎ ŀƴ ŀƛŘ ŦƻǊ ǇƻǎǘƻǇŜǊŀǘƛǾŜ ǊŜŎƻǾŜǊȅΥ ŀ ǎȅǎǘŜƳŀǘƛŎ ǊŜǾƛŜǿ ŀƴŘ 

ƳŜǘŀπŀƴŀƭȅǎƛǎΦ [ŀƴŎŜǘΦ нлмрΤоусΥмсрфςтмΦ ώнϐ YǳƳŜǘŀ aΣ Ŝǘ ŀƭΦ !ǳŘƛōƭŜ ǎƻǳƴŘ ƳƻŘǳƭŀǘŜǎ ƎŜƴŜ ŜȄǇǊŜǎǎƛƻƴ ƛƴ 

ƳŀƳƳŀƭƛŀƴ ŎŜƭƭǎΦ /ƻƳƳǳƴ .ƛƻƭΦ нлнрΦ ώоϐ 5ǳŎƪ C!Φ tƘȅǎƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǘƛǎǎǳŜΥ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǊŜŦŜǊŜƴŎŜ 

ōƻƻƪΦ [ƻƴŘƻƴΥ !ŎŀŘŜƳƛŎ tǊŜǎǎΤ мффлΦ 
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Cannabinoids in glioblastoma: immunological and radiomic perspectives for precision oncology  
Camelia Dascalu1, Bogdan-Ionel Tamba1,2. 1 Department of Pharmacology, Clinical Pharmacology and 
!ƭƎŜǎƛƻƭƻƎȅΣ άDǊƛƎƻǊŜ ¢Φ tƻǇŀέ ¦ƴƛǾŜǊǎƛǘȅ of Medicine and Pharmacy, 16 Universitatii Street, 700115 Iasi, 
Romania; 
н !ŘǾŀƴŎŜŘ /ŜƴǘŜǊ ŦƻǊ wŜǎŜŀǊŎƘ ŀƴŘ 5ŜǾŜƭƻǇƳŜƴǘ ƛƴ 9ȄǇŜǊƛƳŜƴǘŀƭ aŜŘƛŎƛƴŜ άtǊƻŦΦ hǎǘƛƴ /Φ aǳƴƎƛǳέΣάDǊƛƎƻǊŜ 
¢Φ tƻǇŀέ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ aŜŘƛŎƛƴŜ ŀƴŘ tƘŀǊƳŀŎȅΣ тллммр LŀǎƛΣ wƻƳŀƴƛŀΦ 
 
Introduction. Glioblastoma (GBM) is an aggressive tumour with poor prognosis and therapy resistance. 
Cannabinoids, particularly via CB2 signalling, modulate immune and vascular components, while cannabidiol 
(CBD) shows broader microenvironmental effects. Preclinical data support antitumour modulation, yet radiomic 
biomarkers of cannabinoid response remain unexplored.  
Aims. To synthesise current evidence on the immunological effects of cannabinoids in GBM models and to assess 
how MRI/PET radiomics may provide noninvasive biomarkers of therapeutic response. 
Methods. A structured literature search (PubMed, Scopus, Web of Science; 2015ς2025) was performed using 
ǘƘŜ ǘŜǊƳǎ άƎƭƛƻōƭŀǎǘƻƳŀέΣ άŎŀƴƴŀōƛƴƻƛŘǎέΣ άƛƳƳǳƴŜ ƳƛŎǊƻŜƴǾƛǊƻƴƳŜƴǘέΣ ŀƴŘ άǊŀŘƛƻƳƛŎǎέΦ 9ƭƛƎƛōƭŜ ǎǘǳŘƛŜǎ 
included in vitro, in vivo and early clinical data on cannabinoid interventions in GBM, as well as radiomics work 
on immune- or therapy-related imaging biomarkers. 
Results. In GBM models, CB2 modulation reduced TAMs, enhanced T-cell activity, and induced antitumour 
effects, while inhaled CBD suppressed growth and altered immuneςangiogenic factors. Early clinical data suggest 
CBD may influence MRI dynamics, and radiomics studies associate imaging features with immune changes, 
though integration with cannabinoid therapy is still lacking. 
Discussion. CB2-targeted cannabinoids show immunomodulatory effects in GBM and may complement standard 
therapy. Radiomic tools offer noninvasive biomarkers of immune and vascular changes but remain underused. 
This work provides CANTAVAC project with a translational framework by showing how immunological and 
radiomic approaches can support the development of personalized biotherapies.  
Funding: Acknowledgement is given to The Health Program (PS) 2021-2027, Policy Objective 1, 1571 Priority 5, 
project ti-tle "Development of translational research for vaccines, serums and other biological drugs - Acronym 
/!b¢!±!/ нΦлέΣ {aL{ ŎƻŘŜ онсфнлΦ 
 

  



P288 

Ferroptosis: promising avenue for therapeutic targets in 
neurodegenerartive diseases using iron chelators 

Dr Arpita Maitra 
 
Tuesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Ferroptosis: promising avenue for therapeutic targets in neurodegenerartive diseases using iron chelators 
Arpita Maitra1, Shouvik Choudhury1, Sabyasachi Mukhopadhyay2 
Department of Pharmacology1, Burdwan Medical College,Burdwan,WB,India, Department of Neonatology2, 
Desun Hospital, Kolkata, WB, India 
 
Introduction. Ferroptosis is a nonapoptotic iron mediated regulated cell death.It is caused by an imbalance 
between intracellular lipid ROS generation and degradation which could result in compromised plasma 
membrane integrity, cytoplasmic organelles swelling and increased mitochondrial membrane density with 
decreased or absent mitochondrial cristae. Increased cellular unbound iron by any means can increase reactive 
oxygen species (ROS) formation by Fenton reaction which will use up available reduced glutathione (GSH). GSH 
will be unavailable for conversion of lipid peroxide to lipid alcohol. So, lipid peroxide will undergo lipid 
ǇŜǊƻȄƛŘŀǘƛƻƴ ŀƴŘ ǳƭǘƛƳŀǘŜƭȅ ŦŜǊǊƻǇǘƻǎƛǎ ƳŜŘƛŀǘŜŘ ŎŜƭƭ ŘŜŀǘƘΦ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜ όt5ύΣ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ 
ό!5ύΣ IǳƴǘƛƴƎǘƻƴΩǎ ŘƛǎŜŀǎŜ όI5ύ ŀǊŜ some commonly occurring diseases with limited promising therapy. So 
ardent search of promising therapy is need of the hour. Iron deposition mediated ferroptosis can be a 
promising therapeutic strategy. 
Method. Databases like PubMed, Web of Science, Scopus, Science Direct and Cochrane library were searched 
ǳǎƛƴƎ ƪŜȅǿƻǊŘǎ άŦŜǊǊƻǇǘƻǎƛǎέΦ ¢ƻǘŀƭ сло ŀǊǘƛŎƭŜ ǿŜǊŜ ŦƻǳƴŘ ŦǊƻƳ нлмп ǘƻ нлноΦ¢ƘŜƴ ŀŘŘƛƴƎ ƪŜȅǿƻǊŘ 
άƴŜǳǊƻŘŜƎŜƴŜǊŀǘƛǾŜ ŘƛǎŜŀǎŜέΣ ǘƻǘŀƭ му ŀǊǘƛŎƭŜǎ ŦƻǳƴŘ ŦǊƻƳ ǿƘƛŎh 10 articles were selected after choosing iron 
chelators. 
Results. Iron accumulation has been proven key factor for neurodegenerative diseases found in several 
preclinical studies. Ferroptosis, induced by RSL3 or erastin, can be blocked by most anti-oxidants (e.g. 
ferrostatin-1, vitamin-E, iron chelators (deferoxamine (DFO), deferiprone (DFP)). It was found DFO can inhibit 
ŀƳȅƭƻƛŘƻƎŜƴƛŎ !tt όŀƳȅƭƻƛŘ ǇǊŜŎǳǊǎƻǊ ǇǊƻǘŜƛƴύ ǇǊƻŎŜǎǎƛƴƎ ŀƴŘ ŀƳȅƭƻƛŘ ōŜǘŀ ό!ʲύ ŀƎƎǊŜƎŀǘƛƻƴ ƛƴ ŀƴƛƳŀƭ 
studies.DFP had shown to alleviate nerve function scores and improve iron related neurological symptoms. A 
phase II trial showed DFP has beneficial effect in PD. Accumulation of iron, abnormalities of GSH and 
glutamate levels are found in HD; DFO/DFP can be promising. 
Conclusion. This review will through us light on the ferroptosis mediated pathogenesis of neurodegenerative 
diseases and give us some hope on treatment strategy with iron chelators preventing  ferroptosis. 
 
Martin-Bastida, A. et al (2017). Sci. Rep. 7, 1398 ; Deng L, et al (2023) Feb;72(2):281-299.; Yan HF, Zou T, et al 
(2021). Feb 3;6(1):49. 
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Time-resolved gene expression studies using efficient cDNA synthesis method from cell cultures  
Daniel Stránský1, Shreya Natu1, Parinaz Tabarestani1, Michal Bazyuk1, Veronika Hanzíková2Σ Wŀƴ IƭŀǾłő1Σ hƴŘǌŜƧ 
{ƭŀƴŀǌ1, Dept of Pharmacol, First Faculty of Medicine, Charles Univ and General Univ Hosp, Prague, CZ1, Faculty 
Transfusion Center, General Univ Hosp in Prague, Prague, CZ2 
 
Introduction. Applications such as drug development need simple and streamlined methods for gene expression 
measurements. Previously, we developed a cell to cDNA protocol with emphasis on efficiency, cost-effectiveness 
and simplicity (Stránský et al, 2025), which we updated with new reverse transcription mix reducing the cost to 
ŀǇǇǊƻȄΦ олϵκмллǊȄƴǎ ǘƻ ǎȅƴǘƘŜǎƛǎŜ Ŏ5b! ŦǊƻƳ ǘƘŜ ŎŜƭƭǎ όŀǇǇǊƻȄΦ рлǘƛƳŜǎ ŎƘŜŀǇŜǊ ǘƘŀƴ ǎƛƳƛƭŀǊ ŎƻƳƳŜǊŎƛŀƭƭȅ 
available kits). 
Aims. Our aim was to use the improved methodology to map the time course expression of multiple genes 
following LPS stimulation in PBMCs and HUVECs creating a robust tool for time-resolved gene expression studies.  
Methods. PBMCs and HUVECs were seeded in 96-ǿŜƭƭ ǇƭŀǘŜǎΣ ǎǘƛƳǳƭŀǘŜŘ ǿƛǘƘ [t{ όмлл ƴƎκƳ[ύ ŀƴŘ ƘŀǊǾŜǎǘŜŘ ŀǘ 
нΣ сΣ мнΣ нпΣ пу ƘΦ ¢ƘŜ Ŏ5b! ǿŀǎ ǇǊŜǇŀǊŜŘ ōȅ ƭȅǎƛƴƎ ŎŜƭƭǎ ǿƛǘƘ ǿŀǘŜǊ ǎƻƭǳǘƛƻƴ ƻŦ лΦр҈ {5{Σ млƳa 5¢¢Σ мƳƎκƳ[ 
proteinase K, followed by 60 mins incubation at 50 °C, inactivation at 90°C for 5 mins, neutralisation with 1:1 
dilution by 20% Tween 20 solution followed by reverse transcription. For gene expressions custom designed 
probe-based assays validated for their cDNA specificity and efficiency were used. All qPCRs runs included No-RT 
and blank controls.  
Results.  We have explored the time course of gene expression of 80 and 28 genes in PBMCs and HUVECs, 
respectively.  Expression of selected 75 and 20 genes was detected in PBMCs and HUVECs, respectively. 3 
housekeeping genes (TBP, YWHAZ, HPRT1) were stably expressed in both cell types. In PBMCs 4 genes (IL17A, 
IL2, VCAM1, TrkA) showed minimal expression.  
Discussion. Our results provide guidance for selecting the optimal time point for in vitro based gene expression 
studies. Together with our new methodology, which avoids the use of proprietary reagents, this work has the 
potential to broaden access to research and streamline drug discovery applications, which even laboratories 
with limited budgets can afford. 
 
Stránský D et al (2025) Open Biol. 15:240226 
Supported by the GAUK project No. 140823. DS acknowledges support by The Parc platform (www.theparc.eu). 
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Engineering nanobody-peptide conjugates to dissect GPCR function in diabetes and obesity 
Phoenix A Davis1, Shivani Sachdev1, Ross W Cheloha1. Laboratory of Bioorganic Chemistry, National Institutes of 
Diabetes and Digestive and Kidney Diseases1, Bethesda, MD, United States  
  
Introduction. G protein-coupled receptors (GPCRs) are the largest collection 
of cell surface receptors. The glucagon receptor (GCGR) and the incretin 
receptors glucagon-like peptide 1 receptor (GLP1R) and gastric inhibitory 
polypeptide receptor (GIPR), are GPCRs that are activated by peptide 
hormones and play important roles in type 2 diabetes and obesity. Recent 
findings have demonstrated that administration of engineered peptide 
hormones displaying GIPR/GLP-1R/GCGR co-agonism promotes greater body 
weight loss and superior glycemic control compared with GLP-1R agonism 
alone. However, the potential pharmacological mechanism(s) by which these 
benefits are conferred remain under explored. 
Aims. Develop new tools to dissect the individual GPCR-mediated 
mechanisms underlying therapeutic responses imparted by multi-agonist 
treatments for diabetes and obesity. 
Methods. Ongoing work from our group has shown that antibody fragments (nanobodies, Nbs) can be used to 
deliver peptide hormones to cell types of choice to increase potency and specificity. We hypothesized that Nbs 
linked to co-agonist peptides could enable delivery to cell types and tissues of interest. Toward this end, Nbs 
that bind to cell- and tissue-specific markers are needed. Using flow cytometry and enzyme-linked 
immunosorbent assays we evaluated the performance of antibody fragments raised against GLP-1R and GCGR. 
These Nbs were then conjugated to a synthetic glucagon-derived triple agonist peptide via enzymatic labeling 
and click chemistry.  
Results. A majority of these Nbs showed high target affinity and specificity during characterization and as Nb-
peptide hormone conjugates show potent, biased receptor activation contingent on the expression of the Nb 
target receptor.  
Discussion. This Nb-driven receptor specificity will be leveraged to activate GIPR/GLP-1R/GCGR in a cell type- 
and tissue-specific manner. Tools for targeting and mechanistically probing GPCRs involved in diabetes and 
obesity, two globally expanding epidemics, will be highly valuable for guiding the development of impactful 
therapeutics with fewer side effects. 
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Silencing PDE4 in DCs via Phospholipid Nanoparticles for Enhancing Pancreatic Cancer immunotherapy 
Xudong Li, Zhibin Xiao, Dangge Wang, Qianqian Guo. Shanghai General Hospital, School of Medicine, Shanghai 
Jiao Tong University, Shanghai, China.  
  
Introduction. The reduced abundance of the cDC1 subset in pancreatic cancer severely impairs dendritic cell 
(DC)ςmediated antigen cross-presentation and antitumor immunity. 
Dysregulated lipid droplet metabolism has been identified as a key 
contributor to cDC1 depletion in DCs. Therefore, identifying therapeutic 
targets that restore DC lipid metabolism represents a promising strategy 
to enhance cDC1 abundance and antitumor immunity. Although lipid 
nanoparticles (LNPs) have emerged as effective gene delivery vehicles, 
current LNP platforms are constrained by safety concerns, limited delivery 
precision to DCs, and substantial patent barriers, underscoring the need 
for next-generation LNP designs. 
Aims. To identify novel targets that restore lipid droplet metabolism in 
DCs and to develop new LNPs for safe and efficient gene delivery to DCs. 
Methods. Multi-omics analyses were conducted to screen lipid metabolismςrelated genes in DCs from 
pancreatic cancer models. In parallel, novel ionizable phospholipids were designed and synthesized via 
multicomponent reactions, and their gene delivery efficiencies were systematically evaluated. 
Results. Multi-omics analyses revealed that elevated PDE4 expression was closely associated with lipid droplet 
accumulation in DCs. PDE4 silencing normalized lipid metabolism and significantly increased the cDC1 
proportion. Among newly developed formulations, the LNP B9-SP achieved superior gene delivery efficiency and 
safety in DCs compared with the clinically used SM-102. In vivo, B9-SP LNPs markedly inhibited tumor growth in 
Panc02 tumor-bearing mice. 
Discussion. Targeting PDE4 restores lipid metabolism in DCs and enhances cDC1 abundance in pancreatic cancer. 
The novel LNP B9-SP enables safe and efficient delivery of PDE4 siRNA to DCs, resulting in improved antitumor 
immune responses. This strategy represents a promising approach to enhance immunotherapy efficacy in 
pancreatic cancer.  
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Presentation title in sentence case (bold) 
Satoshi Shimizu1, 2, Pornparn Kongpracha2, Masaki Miyasaka2, Pattama Wiriyasermkul2, 3, Kazuho Sakamoto1, 4, 
Masami Kodama1, 2, Yuji Nakai5, Shushi Nagamori2, Junko Kurokawa1, Dept. Bio-inform. Pharmacol., Univ. 
Shizuoka1, Shizuoka, Japan; Ctr. SI Med. Res., Jikei Univ. Sch. Med. 2, Tokyo, Japan; Dept. Food & Agric. Sci., Iwate 
Univ.3, Morioka, Japan; Dept. Pharm. Sci., Int. Univ. of Health & Welfare.4, Ohtawara, Japan; Fac. Agric. & Life 
Sci., Dept. Biochem. & Mol. Biol., Hirosaki Univ.5 , Hirosaki, Japan 
  
Introduction. The kidney, particularly the proximal tubules, governs drug excretion via secretion and 
reabsorption. Intracellular accumulation increases tubular susceptibility to toxicity. Although sex differences in 
drugȤinduced nephrotoxicity are reported, mechanisms remain unclear. Because many drugs rely on membrane 
transporters, comprehensive quantification of these membrane proteins remains technically challenging. 
Aims. To elucidate mechanisms of renal sex differences in drugȤinduced toxicity by integrating a 
collaboratorȤdeveloped membraneȤproteomics method 
specialized for membrane proteins with wholeȤkidney 
transcriptomics. 
Methods & Results. Because sex differences reflect both sex 
hormones and sex chromosomes, we used Four Core 
Genotypes (FCG) mice to disentangle these effects. 
ProximalȤtubule brushȤborder membrane vesicles were 
purified from FCG kidneys and analyzed by membrane 
proteomics, yielding profiles for ~5,000 proteins. In parallel, total RNA from whole kidney was profiled by 
microarray to identify sexȤdifferentially expressed genes. Integrating proteomic and transcriptomic data 
revealed that many brushȤborder membrane proteins show sex differences not accounted for by transcription. 
Pathway enrichment implicated membraneȤprotein transport and recycling, indicating a postȤtranscriptional 
mechanism for sex differences. Focused analyses of SLC and ABC transporter families further linked these 
pathways to clinically reported sex differences in cisplatinȤinduced nephrotoxicity. 
Discussion. These omics data may provide foundational evidence for sexȤspecific medicine. We will make the 
dataset publicly available and extend analyses to sex differences in additional forms of drugȤinduced 
nephrotoxicity. 
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Characterization of Uterine Slow Waves by Microelectrode Array (MEA) for Preclinical Screening 
Yingyi DENG1, Peng DU2, John A. RUDD1. School of Biomedical Sciences, Faculty of Medicine, The Chinese 
University of Hong Kong1, Shatin, Hong Kong SAR, China; Auckland Bioengineering Institute, University of 
Auckland2, Auckland, New Zealand. 
 
Introduction. ¢ƘŜ ǳǘŜǊǳǎ ƛǎ ŎǊƛǘƛŎŀƭ ƛƴ ǿƻƳŜƴΩǎ ƘŜŀƭǘƘ ŀƴŘ ǇǊŜƎƴŀƴŎȅΣ ōǳǘ ƛǘ ƛǎ ǊŀǊŜƭȅ Ǌƛǎƪ-assessed in preclinical 
drug screening protocols. The uterus has a spontaneous electrical rhythm, which underpins several physiological 
processes in health and disease. In the present study, we establish electrophysiological and analytical recording 
techniques to permit drug safety studies. 
Aims. To develop an automatic pipeline using the microelectrode array for drug safety purposes. 
Methods. Intact uterine tissues were dissected from healthy 9-12-week-old C57BL/6J female mice, and cut into 
6 equal segments, then incubated in oxygenated Krebs solution to maintain viability. 1µM nifedipine was added 
to the solution to prevent contractions.  Tissues were placed on a MEA chip and electrical activity was recorded 
for 5-min under the following conditions: absence of Ca2+, K+; temperature 27- 37 °C; estrous cycles; and during 
pregnancy (TP8, TP16). Slow wave features including amplitude (AMP), slope, average frequency, and a motility 
index were analyzed. 
Results. wŜƳƻǾŀƭ ƻŦ ŜȄǘǊŀŎŜƭƭǳƭŀǊ ƛƻƴǎ ƳŀǊƪŜŘƭȅ ǎǳǇǇǊŜǎǎŜŘ ŀŎǘƛǾƛǘȅΣ ǿƛǘƘ /ŀчя ǊŜƳƻǾŀƭ ǇǊƻŘǳŎƛƴƎ ǘƘŜ ǎǘǊƻƴƎŜǎǘ 
ǊŜŘǳŎǘƛƻƴǎ ƛƴ !atΣ ǎƭƻǇŜ ŀƴŘ Ƴƻǘƛƭƛǘȅ ƛƴŘŜȄ όƴҐуΣ tғлΦлллмύΦ Yя ǊŜƳƻǾŀƭ ŀƭǎƻ ƘŀŘ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴƘƛōƛǘƻǊȅ ŜŦŦŜŎǘǎ 
(n=8, P<0.001). Uterine activity was maxiƳŀƭ ŀǘ от ϲ/Σ ǿƛǘƘ ƘƛƎƘŜǊ !atΣ ǎƭƻǇŜ ŀƴŘ Ƴƻǘƛƭƛǘȅ ƛƴŘŜȄΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ 
lower temperatures (n=8, all P<0.0001).  No significant differences were observed between estrous cycle stages 
in any of the parameters (n= 8, P>0.05). In contrast, pregnancy (TP8, TP16) was associated with reduced activity 
relative to the non-pregnant diestrus stage, with pronounced decreases in AMP, slope, and motility index (both 
n=8, P<0.0001); however, no significant differences were detected between TP8 and TP16. 
Discussion. Slow waves recorded from the uterus were ion- and temperature-dependent, consistent with the 
known physiology of slow waves generated from other tissues. The significant reduction of slow waves in the 
pregnant uterus is consistent with the physiological fact that the uterus tends to maintain quiescence during 
gestation. Together, these results confirm both the ability of our platform to record uterine slow waves, paving 
the way for drug screening purposes in the future. 
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Hypoxic tumor microenvironment induces alteration of chromatin structure in breast cancer cells  
Koh Nakayama1 and Tom Misteli2. Department of Pharmacology, Asahikawa Medical University1, Asahikawa, 
HOKKAIDO, Japan; Cell Biology of Genomes Group, Center for Cancer Research, NCI, NIH2, Bethesda, MD, USA. 
  
Introduction. Cancer cells are often exposed to hypoxic conditions, which are thought to increase malignancy. 
Hypoxia-Inducible Factor (HIF) and CREB are two transcription factors which play a central role in the response 
to hypoxia. We have previously demonstrated that HIF is activated in the early phase of hypoxic response, 
whereas CREB is activated in the prolonged phase of the response. We examined here how chromatin structure 
is related to the regulation of gene expression under hypoxic condition. 
Aims. To understand how the hypoxic-dependent transcription is regulated by chromatin structure.  
Methods. MB231 breast cancer cells were treated with hypoxic condition (1% O2). Cells were fixed and high-
throughput imaging position mapping (HIPMap) analysis was performed to determine the spatial location of 104 
hypoxia-inducible genes in the cell nucleus. 
Results. Radial distance analysis demonstrated that the majority of HIF- and CREB-dependent hypoxia-
responsive genes are located in the intermediate region of the nucleus, and some of them changed their radial 
position in response to hypoxia. Relative distance analysis of a subset of HIF target genes indicated that some 
gene pairs altered their relative location to each other upon hypoxic treatment, suggesting that there are higher-
order chromatin rearrangements. While these changes in location occurred in response to hypoxia, they did not 
correlate with the extent of the activation of repositioned genes. 
Discussion. The results indicate that induction of the hypoxia-responsive gene expression program is 
accompanied by spatial alterations of the genome, but that radial and relative gene positions are not directly 
related to gene activity. The results imply the possibility that chromatin structures may serve as a target to 
regulate hypoxic-dependent gene expression in cancers.  
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Analysis in vitro extract of green tea, turmeric, and cinnamon as antidiabetic agents 
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Therapeutics, Univ of Indonesia, Jakarta, Indonesia6; Dept of Stat, Univ of IPB, Bogor, Indonesia7. 
  
Introduction. Type 2 diabetes mellitus (T2DM) is a chronic condition marked by insulin resistance and impaired 
insulin secretion. Conventional treatments can lower blood glucose, but often need combination therapy, which 
has long-term side effects and high costs.  
Aims. This in vitro study examines the antidiabetic and antioxidant properties of combination extracts from 
turmeric, cinnamon, and green tea, which contain beneficial compounds such as curcumin, cinnamaldehyde, 
and epigallocatechin gallate (EGCG).  
Methods. We analyzed ten formulation extracts, each tested three times, for 2,2-diphenyl-1-picrylhydrazyl 
(DPPH), Ferric Reducing Antioxidant Power (FRAP) assays and pyhtochemical content (Total phenolic content 
(TPC) and total flavonoid content (TFC)). All test were measured using spectrophotometry. Additionally, we 
ŀǎǎŜǎǎŜŘ ʰ-glucosidase inhibitory properties and entered the data into Design Expert Software 13. The 
recommended optimized extract formulation from Design Expert was then retested to verify its antioxidant 
ŎŀǇŀŎƛǘȅΣ ǇƘŜƴƻƭƛŎ ŀƴŘ ŦƭŀǾƻƴƻƛŘ ŎƻƴǘŜƴǘΣ ŀƴŘ ƛǘǎ ŀōƛƭƛǘȅ ǘƻ ƛƴƘƛōƛǘ ǘƘŜ ʰ-glucosidase enzyme. We also performed 
verification on the DPP-4 inhibitory enzyme extract combination and identified key compounds in the extract 
using HPLC.  
Results. The recommended formulation contains 28% green tea, 5% turmeric, and 67% cinnamon. The 
experimental results are as follows TPC test reveals 474.2 ± 7.8 mg GAE per dry weight, TFC test shows 25.5 ± 
0.7 mg QE per dry weight, and DPPH the inhibitory rate of 141.0 mg TE per dry wet. The FRAP test indicates a 
ǾŀƭǳŜ ƻŦ осмлΦл ҕ тпΦу ƳƎ ¢9 ǇŜǊ ŘǊȅ ǿŜƛƎƘǘΣ ŀƴŘ ǘƘŜ ƛƴƘƛōƛǘƻǊȅ ŀŎǘƛǾƛǘȅ ŀƎŀƛƴǎǘ ʰ-glucosidase has an IC50 of 81.5 
ppm and inhibitory activity 94.0%. We also conducted a DPP-4 inhibitory activity test, which yielded a result of 
419.2 ppm. Quality tests confirmed that all formulations were free from microbial contamination (such as Total 
Plate Count, coliform, yeast and mold showed negative result) and heavy metals (lead and cadmium). The 
biomarker compounds identified in this formulation through chromatographic analysis include curcumin, 
cinnamaldehyde, and EGCG.  
Discussion.  ! ǇƻƭȅƘŜǊōŀƭ ŦƻǊƳǳƭŀǘƛƻƴ ǿƛǘƘ р҈ ǘǳǊƳŜǊƛŎΣ ст҈ ŎƛƴƴŀƳƻƴΣ ŀƴŘ ну҈ ƎǊŜŜƴ ǘŜŀ ǎƘƻǿŜŘ ǎǘǊƻƴƎ ʰ-
ƎƭǳŎƻǎƛŘŀǎŜ ƛƴƘƛōƛǘƻǊȅ ŀŎǘƛǾƛǘȅΣ ǿƛǘƘ ŀƴ L/љє ƻŦ умΦр ǇǇƳ ŀƴŘ фпΦл҈ ƛƴƘƛōƛǘƛƻƴΦ ¢Ƙƛǎ ƭƻǿ L/љє ǾŀƭǳŜ ƛƴŘƛŎŀǘŜǎ ōŜǘǘŜǊ 
effectiveness compared to previous studies of aqueous extracts, which only reported a percentage inhibition of  
ууΦт҈Φ Lƴ ŀƴǘƛƻȄƛŘŀƴǘ ŎŀǇŀŎƛǘȅΣ ŜŀǊƭƛŜǊ ǎǘǳŘƛŜǎ ƘŀŘ ŀ 5ttI ŀŎǘƛǾƛǘȅ L/љє ƻŦ умт ҡƎκƳ[Σ ǎǳƎƎŜǎǘƛƴƎ ǿŜŀƪŜǊ 
scavenging ability. In contrast, this study found a high Trolox equivalent antioxidant capacity of 141 mg TE/g dry 
weight. Although these values cannot be directly compared, the high Trolox equivalent indicates strong total 
antioxidant capacity. The increased enzyme inhibitory and antioxidant activities may come from using ethanol 
as the extraction solvent. Ethanol helps extract semi-polar compounds like catechins and curcuminoids, which 
ŀǊŜ ŜŦŦŜŎǘƛǾŜ ŀǘ ƛƴƘƛōƛǘƛƴƎ ʰ-glucosidase and scavenging radicals. Aqueous extraction mainly recovers highly polar 
compounds, resulting in less of these active ingredients. 
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High-Fat Diet and Bone Loss: A Novel Approach Mimicking Osteoporosis in Rodents 
Nikita Nirwan1, Subhashis Pal2, Divya Vohora3 
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2SRM Medical College Hospital and Research Centre, SRM Institute of Science and Technology (SRM IST), 
Kattankulathur 603203, India 
3Neurobehavioral Pharmacology Laboratory, Department of Pharmacology, School of Pharmaceutical Education 
and Research, Jamia Hamdard, New Delhi 110062, India 
 
Introduction. Obesity affects about one-third global population which also develops bone metabolic disorders 
like osteoporosis. High-fat diet (HFD) is one of the vital factors contributing to obesity and bone loss. 
Aims. Hence, there is an inevitable need to focus on HFD-based animal models that could meaningfully mirror 
the clinical osteoporosis condition. 
Methods. In present work, we have evaluated the potential of HFD-induced osteoporosis in rodents as a valuable 
and clinically relevant model for preclinical osteoporosis research. 
Results and Discussion. We have found the integration of WNT signaling and inflammatory pathways as the 
mechanistic approaches and the targeted effects of HFD on various bone cells. Factors influencing the 
development of this model-like characteristic of the rodents (including species, strain, sex, and age), the type 
and composition of fat, duration of diet intervention and housing conditions such as temperature, light/dark 
cycle are important while using this model in rodent. We have found that HFD induced osteoporosis as indicated 
by bone micro architecture damage and loss of bone mineral density. 
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Herbal Silver Nanoparticles as a Novel Antifungal Approach Against AMR-Associated Candida species 
Pratibha Gaur1, Diksha Dahiya1, Naseem A Gaur2 Department of Biotechnology and Microbiology, School of 
Science and Humanities, SRM University, Delhi NCR- Sonipat, Haryana, India1; Yeast Biofuel Group, International 
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Introduction: Multidrug-resistant (MDR) Candida species, especially C. 
auris, are serious public health threats due to limited therapies and high 
mortality. Herbal silver nanoparticles (AgNPs) are promising antimicrobials 
with broad-spectrum efficacy and fewer side effects. Understanding strain-
specific activity is vital for targeted antifungal strategies [1], [2]. 
Aim: To evaluate the antifungal potential of herbal AgNPs (Neral, Linalool, 
and lemon grass-derived) against clinically relevant Candida strains (C. 
albicans, C. glabrata, C. auris, C. tropicalis, and C. parapsilosis) and explore 
their mechanisms of action. 
Methods: AgNPs were synthesized, characterized, and tested against ATCC and clinical isolates. Antifungal 
susceptibility was assessed by broth microdilution following CLSI guidelines [3]. Lemon grass AgNPs and herbal 
compounds (Neral, Linalool) were tested at 1024ς2 µg/mL. Fluconazole and untreated cultures served as 
controls. 
Results: Herbal AgNPs showed selective antifungal activity. C. auris growth was inhibited at MIC 32 µg/mL, and 
C. tropicalis was susceptible at MIC 64 µg/mL. Other strains (C. albicans, C. glabrata, C. parapsilosis) showed 
poor or no inhibition at tested concentrations (Fig. 1).   
Conclusion: Herbal AgNPs exhibited strong, strain-specific antifungal activity, particularly against C. auris and C. 
tropicalis. Susceptibility differences may arise from variations in cell wall composition, efflux transporters, and 
NP uptake. 
 
[1] Gong X.  et al. (2024) Adv Coll & Int Sci 323: 103053 
[2] Khan MR et al (2023) Env Nano, Moni & Mnag 20:100872 
[3] Mare AD et al (2021) plants 10: 2153     
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CASK-mediated kinase control of AKT signaling promotes prostate cancer progression 
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Introduction. Calcium/calmodulin-dependent serine protein kinase (CASK) is part of the membrane-associated 
guanylate kinase (MAGUK) family, acting as a multidomain scaffold protein with domains similar to CaMK, LIN, 
PDZ, SH3, and guanylate kinase. CASK is recognized for its involvement in brain development, synaptic plasticity, 
and neurotransmission, yet its role in prostate cancer (PCa) progression and the molecular mechanisms involved 
are not well understood. 
Aims. To understand CASK's functional role in PCa tumorigenesis and clarify the signaling pathways through 
which CASK influences PCa cell migration and invasion. 
Methods. CASK expression, genetic changes, and clinical significance were examined using GEO, TCGA, and GTEx 
datasets. Stable CASK knockdown was achieved in androgen-sensitive LNCaP and androgen-insensitive PC3 cells. 
Cell proliferation, migration, and invasion were evaluated with or without TGF-ʲ ǎǘƛƳǳƭŀǘƛƻƴΦ aƻƭŜŎǳƭŀǊ 
mechanisms were investigated through immunoblotting, co-immunoprecipitation, and pharmacological 
inhibition of AKT, CASK, and CaMKII. Tumorigenic potential was assessed using a xenograft mouse model. 
Results. CASK expression was increased in human PCa tissues, and high levels of CASK mutations were linked to 
poorer overall survival. Silencing CASK did not impact cell 
proliferation or survival but significantly reduced PCa cell 
migration and invasion. Mechanistically, CASK directly interacted 
with AKT and enhanced AKT Ser473 phosphorylation via a kinase-
dependent mechanism. Pharmacological inhibition of CASK or 
CaMK activity mimicked CASK knockdown by decreasing AKT 
activation, migration, and invasion. Importantly, CASK-driven AKT 
activation occurred independently of TGF- -̡induced Smad2/3 
and ERK signaling. The tumor-promoting role of CASK was further 
validated in xenograft models.  
Discussion.  This study identifies CASK as a novel promoter of PCa 
progression and the first positive regulator of AKT signaling in PCa cells. Our findings demonstrate that CASK 
functions as an active kinase rather than a pseudokinase and reveal a kinase-dependent oncogenic mechanism 
driving PCa cell migration and invasion, highlighting CASK may be a potential therapeutic target in advanced PCa. 
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Proteomic profiling of thrombocytes from patients living with Type 2 diabetes) 
S Mlambo1, S Buthelezi2, M Leuschner3, A Cromarty3. 1. Department of Pharmacology, Wits University1, 
Johannesburg, South Africa, Biosciences, CSIR2, Pretoria, South Africa, Department of Pharmacology, UP3, 
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Introduction. The rise in global diabetes prevalence has inevitably led to an increase in diabetes-related 
complications. Diabetic foot ulcers (DFUs) are one of the serious complications experienced by patients living 
with diabetes (Roglic,2016). These are characterised by a significantly impaired healing process, largely 
attributed to a prolonged inflammatory phase (Juster-Switlyk et al, 2016). Considering that thrombocytes are 
the key drivers of the wound healing cascade and secrete cytokines and growth factors that regulate processes 
such as inflammation (Locatelli et al 2021), variations in the expression of the thrombocyte proteins could 
potentially be a contributing factor. 
Aims. The study aimed to identify proteomic patterns in thrombocytes that can be linked to the delayed wound 
healing characteristic of DFUs. 
Methods. Thrombocyte samples were subjected to hydrophilic interaction liquid chromatography (HILIC) on-
bead protein capture, clean-up and digestion using Trypsin and LysC. This was followed by LC-MSMS analysis of 
the peptides. Data was searched in Spectronautϰ 17 and pathway enrichment visualised using Cytoscape. 
Results. Bioinformatics analysis revealed significant differentially abundant proteins and enrichment of 
pathways associated with a prolonged non-healing state in diabetic patients. Patients on metformin exhibited 
protein expression profiles that differed from the rest of the group as well as the controls.   
Discussion. Molecular anomalies that may underlie the impaired wound healing commonly observed in end-
stage diabetic patients were identified. The findings also revealed the potential influence of drug-induced 
modulation on key protein expression pathways. This demonstrated the potential of the analysis techniques in 
disease identification and monitoring. Knowledge from the study also paves way for more personalized and 
effective treatment strategies. 
 
Juster-Switlyk K et al (2016) F1000Research. 5 
Locatelli L et al (2021) Front. Bioeng. Biotechnol. 9:716184 
Roglic G (2016) Int J Noncommun Dis. 1(1):3-8  
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Introduction. Torsades de Pointes (TdP) is a life-threatening 
arrhythmia that can be triggered by drug exposure. Computational 
modelling has made significant progress in predicting the risk of drug-
induced TdP and is increasingly used to support drug research and 
development. However, most existing models rely on average cellular 
behaviour and fail to account for inter-individual variability. It was 
estimated that approximately 60% of new chemical entitles have their 
process halted ς often unnecessarily. Incorporating patient-specific 
factors has the potential to improve the specificity of preclinical safety 
assessments. 
Aims. To optimise computational population models of human cardiac 
cells by integrating population variability, thereby improving the 
accuracy of drug-induced TdP risk prediction. 
Methods. Genetic data reflecting real-world population variability 
were incorporated into existing computational cardiac cell models to generate virtual population. 
Results. The resulting virtual populations capture the diversity observed in patients and provide a foundation 
for predicting population-specific susceptibility to drug-induce TdP with computational models. 
Discussion. Incorporating population variability into computational models helps identify subgroups with 
increased sensitivity to repolarisation-prolonging drugs and supports earlier detection of potential TdP liabilities. 
This approach may also reduce unnecessary attrition during drug development by enabling early prediction of 
subgroup-dependent risks before clinical trials take place.  
 
De Ponti F (2008) Pharmacological and Regulatory Aspects of QT Prolongation, eds Vaz RJ, Klabunde T. pp 55-
88, Weinheim, Germany, Wiley-VCH 
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Introduction. Urtica dioica (stinging nettle) has been reported to improve lipid metabolism, enhance fatty acid 
oxidation (FAO), and reduce hepatic oxidative stress. Excessive fatty acid uptake induces lipid droplet formation 
in hepatocytes, driving non-alcoholic fatty liver disease (NAFLD) progression from steatosis to inflammation and 
fibrosis. The impact of nettle extracts on mitochondrial function during steatosis, however, remains poorly 
understood. 
Aims. This study investigated the hepatoprotective potential of aqueous nettle leaf extract in an in vitro HepG2 
steatosis model, focusing on mitochondrial FAO capacity. 
Methods. HepG2 cells were treated with a 2:1 oleate:palmitate mixture (0.5 mM) to induce steatosis and/or 
nettle extract (6.25 mg/mL) for 24 h. Oxidative stress was modeled using tert-butyl hydroperoxide (0.5 mM). 
Lipid accumulation was assessed via Nile red staining, and cell viability was measured with CCK-8 assays. 
Mitochondrial respiration was analyzed in digitonin-permeabilized cells using high-resolution respirometry 
(Oroboros O2k) and sequential substrateςinhibitor titrations to evaluate FAO-linked OXPHOS and electron 
transport capacity. Data were analyzed by one-ǿŀȅ !bh±! όǇ Җ лΦлрύΦ 
Results. hȄƛŘŀǘƛǾŜ ǎǘǊŜǎǎ ǊŜŘǳŎŜŘ IŜǇDн Ǿƛŀōƛƭƛǘȅ ōȅ Ϥпл҈Σ ǿƘƛŎƘ ǿŀǎ ǇŀǊǘƛŀƭƭȅ ǊŜǎŎǳŜŘ ōȅ ƴŜǘǘƭŜ ŜȄǘǊŀŎǘ όL/љє Ґ 
6.314 mg/mL). Fatty acid overload doubled intracellular lipid content, whereas nettle treatment attenuated lipid 
droplet formation in a dose-dependent ƳŀƴƴŜǊ όL/љє Ґ рΦрсл ƳƎκƳ[ύΦ wŜǎǇƛǊƻƳŜǘǊȅ ǎƘƻǿŜŘ ǘƘŀǘ ƭƛǇƛŘ ƻǾŜǊƭƻŀŘ 
impaired complex Iςlinked FAO respiration (FN-OXPHOS), which was restored to control levels by nettle 
treatment (p=0.0018 vs. the control). No significant effects were observed in other respiratory states. 
Discussion. Urtica dioica leaf extract mitigates oxidative stress and lipid-induced cytotoxicity in HepG2 cells and 
preserves mitochondrial FAO capacity under steatotic conditions. These findings support its potential as a 
hepatoprotective agent in early NAFLD and highlight mitochondrial function as a therapeutic target. 
 
Acknowledgements: Supported by University of Latvia Foundation (grant No. 2269). No conflicts. 
 
Alimoddin M (2024) J Herb Med 48:100935. 
Samakar B, Mehri S, Hosseinzadeh H (2022) Iran J Basic Med Sci 25:543-553. 
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Introduction. Platelet-rich plasma has emerged as a widely utilized regenerative therapy, yet fundamental 
quality control and standardization challenges have limited its clinical evidence base. Induced pluripotent stem 
cell(iPSC)-derived artificial platelets represent a next-generation approach that addresses these limitations 
through standardized manufacturing. 
Aims. This review examines the pharmacological properties of iPSC-derived artificial platelets with emphasis on 
their pharmacokinetics, pharmacodynamics, and safety profiles in regenerative medicine applications. 
Methods. We analysed iPSC-derived platforms that enable precise control over product composition and 
functional characteristics, comparing them with donor-derived platelet concentrates that exhibit substantial 
batch-to-batch variability. 
Results. Preclinical studies demonstrate therapeutic efficacy in osteoarthritis models through modulation of 
anabolic and catabolic pathways, with emerging clinical data supporting acceptable safety profiles. 
Discussion. Manufacturing standardization, quantifiable pharmacokinetic parameters, and reproducible 
pharmacodynamic effects position iPSC-derived artificial platelets as promising candidates for regenerative 
applications where current platelet-rich plasma therapies show inconsistent outcomes. This represents a 
paradigm shift from transfusion-focused applications to regenerative medicine. 
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Introduction: While lead (Pb) is poisonous and can have many negative clinical effects on both adults and 
children, polydatin (PD) is a naturally occurring plant product that has been shown to have anti-inflammatory, 
neuroprotective, and antioxidant qualities.  
Aim: This work aimed to examine the Pharmacological role of polydatin on lead-intoxicated Drosophila 
melanogaster (Harwich strain). 
Methods: Lead acetate (PbAc) (0, 50, 100, 250, and 500 µM/5g food) and PD (0, 5, 10, 20, and 40 µM/5g diet) 
were given orally to D. melanogaster (Harwich strain, 1 to 3 days old) for the 14-day survival experiments, 
respectively. Afterwards, one concentration of PbAc (250 µM/5g diet) and three concentrations of PD (10, 20, 
and 40 µM/5g diet) were chosen to assess the possible ameliorative effect of polydatin on PbAc-induced toxicity 
in D. melanogaster following a 5-day oral concurrent therapy. Evaluations were conducted on indicators of 
oxidative stress-antioxidant state (hydrogen peroxide, total thiol, glutathione-S-transferase, and cell viability), 
inflammation (nitric oxide), and behavioral markers (acetylcholinesterase, locomotor performance, fecundity, 
and eclosure of the flies, and emergence). Following the course of treatment, pro-inflammatory and 
immunohistochemistry markers were assessed in brain and plasma samples.  
Findings: Up to 40 µM/kg diet, PD increases D. melanogaster's lifespan in a dose-dependent way. Moreover, 
polydatin reverses the suppression of D. melanogaster's catalase, glutathione-S-transferase, and 
acetylcholinesterase activities caused by PbAc. Furthermore, PbAc-induced cell death, behavioral abnormalities, 
hydrogen peroxide buildup, nitric oxide accumulation, total thiol levels, and histopathological lesions in flies are 
ŀƭƭ ŎƻƴǎƛŘŜǊŀōƭȅ όǇ ғ лΦлрύ ŀƭƭŜǾƛŀǘŜŘ ōȅ t5Φ !ŘŘƛǘƛƻƴŀƭƭȅΣ t5 ǊŀƛǎŜŘ .5bC ŜȄǇǊŜǎǎƛƻƴǎ ŀƴŘ ŘǊŀƳŀǘƛŎŀƭƭȅ όǇ  лΦлрύ 
decreased GFAP in the brains of D. melanogaster inebriated by PbAc.  
Conclusion: Polydatin is a beneficial agent that can prolong life and improve PbAc-mediated toxicity in flies by 
improving behavioral deficits, antioxidants, biochemical enzymes, anti-inflammatory properties, and GFAP and 
BDNF expressions. As a result, it is a good choice for treating lead poisoning. 
Significant Statement: Innovative compounds with a healthier efficacy and protective profile against lead 
intoxication may be based on polydatin. Because of these significant characteristics, polydatin is a desirable 
subject for research into its potential as a chelating agent or antidote for lead poisoning. 
Key words: Polydatin; Drosophila melanogaster; Behavioural deficits; Lead toxicity; Immunohistochemical 
markers; Oxidative stress. 
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Salisu M. Highab1*, WŀƳƛƭǳ ¸ŀΩǳ2, Muhammad G. Magaji2, & Dalhatu M. Shehu3  
1Department of Clinical Pharmacology and Therapeutics, Faculty of Basic Clinical Sciences, College of Medicine 
and Allied Medical Sciences, Federal University Dutse, Jigawa State, Nigeria. 
2Department of Pharmacology and Therapeutics, Faculty of Pharmaceutical Sciences, Ahmadu Bello University, 
Zaria, Kaduna State, Nigeria. 
3Department of Zoology, Faculty of Life Sciences, Ahmadu Bello University, Zaria, Kaduna State, Nigeria. 
 
Introduction: While lead (Pb) is poisonous and can have many negative clinical effects on both adults and 
children, polydatin (PD) is a naturally occurring plant product that has been shown to have anti-inflammatory, 
neuroprotective, and antioxidant qualities.  
Aim: This work aimed to examine the Pharmacological role of polydatin on lead-intoxicated Drosophila 
melanogaster (Harwich strain). 
Methods: Lead acetate (PbAc) (0, 50, 100, 250, and 500 µM/5g food) and PD (0, 5, 10, 20, and 40 µM/5g diet) 
were given orally to D. melanogaster (Harwich strain, 1 to 3 days old) for the 14-day survival experiments, 
respectively. Afterwards, one concentration of PbAc (250 µM/5g diet) and three concentrations of PD (10, 20, 
and 40 µM/5g diet) were chosen to assess the possible ameliorative effect of polydatin on PbAc-induced toxicity 
in D. melanogaster following a 5-day oral concurrent therapy. Evaluations were conducted on indicators of 
oxidative stress-antioxidant state (hydrogen peroxide, total thiol, glutathione-S-transferase, and cell viability), 
inflammation (nitric oxide), and behavioral markers (acetylcholinesterase, locomotor performance, fecundity, 
and eclosure of the flies, and emergence). Following the course of treatment, pro-inflammatory and 
immunohistochemistry markers were assessed in brain and plasma samples.  
Findings: Up to 40 µM/kg diet, PD increases D. melanogaster's lifespan in a dose-dependent way. Moreover, 
polydatin reverses the suppression of D. melanogaster's catalase, glutathione-S-transferase, and 
acetylcholinesterase activities caused by PbAc. Furthermore, PbAc-induced cell death, behavioral abnormalities, 
hydrogen peroxide buildup, nitric oxide accumulation, total thiol levels, and histopathological lesions in flies are 
ŀƭƭ ŎƻƴǎƛŘŜǊŀōƭȅ όǇ ғ лΦлрύ ŀƭƭŜǾƛŀǘŜŘ ōȅ t5Φ !ŘŘƛǘƛƻƴŀƭƭȅΣ t5 ǊŀƛǎŜŘ .5bC ŜȄǇǊŜǎǎƛƻƴǎ ŀƴŘ ŘǊŀƳŀǘƛŎŀƭƭȅ όǇ  лΦлрύ 
decreased GFAP in the brains of D. melanogaster inebriated by PbAc.  
Conclusion: Polydatin is a beneficial agent that can prolong life and improve PbAc-mediated toxicity in flies by 
improving behavioral deficits, antioxidants, biochemical enzymes, anti-inflammatory properties, and GFAP and 
BDNF expressions. As a result, it is a good choice for treating lead poisoning. 
Significant Statement: Innovative compounds with a healthier efficacy and protective profile against lead 
intoxication may be based on polydatin. Because of these significant characteristics, polydatin is a desirable 
subject for research into its potential as a chelating agent or antidote for lead poisoning. 
Key words: Polydatin; Drosophila melanogaster; Behavioural deficits; Lead toxicity; Immunohistochemical 
markers; Oxidative stress. 
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2Department of Pharmacology and Therapeutics, Faculty of Pharmaceutical Sciences, Ahmadu Bello University, 
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Introduction: Lead is among the most prevalent heavy metals and is highly toxic to living organisms. Polydatin 
όt5ύΣ ƻǊ ǇƛŎŜƛŘ όоΣ п Σ р-trihydroxystilbene-3- -̡D-glucoside), is a crystal compound extracted from Polygonum 
cuspidatum Sieb. et Zucc. (Polygonaceae), but it can also be found in various fruits and commonly consumed 
foods.  
Aim: Polydatin as a potential solution to alleviate lead-intoxicated Wistar rats. 
Methods: Acute toxicity was done according to OECD 425 Guideline.  The sub-chronic toxicity assessment was 
done using the OECD 407 Guideline where lead acetate (PbAc) was administered for 90 days, followed by a 30-
day treatment with PD. The groups included: Control DW (1 mL/kg); PbAc (120 mg/kg); PbAc (120 mg/kg) + PD 
(250 mg/kg); PbAc (120 mg/kg) + PD (500 mg/kg); PbAc (120 mg/kg) + PD (1000 mg/kg); and PbAc (120 mg/kg) 
+ DMSA (10 mg/kg), all given daily for 16 weeks orally. At the conclusion of the treatment period, samples of 
blood, plasma, and brain were analyzed for hematological indicators, pro-inflammatory markers, 
immunohistochemical and histopathological features.  
Results: PD significantly (p  лΦлрύ ƛƳǇǊƻǾŜŘ ƘŜƳŀǘƻƭƻƎƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎ ƛƴ tō!Ŏ-intoxicated rats. PD significantly 
(p  лΦлллмύ ŘŜŎǊŜŀǎŜŘ ǘƘŜ ƭŜǾŜƭǎ ƻŦ ǇǊƻ-inflammatory cytokines (IL-мʲΣ L[-6 and TNF-ʰύ ōƻǘƘ ƛƴ ǎŜǊǳƳ ŀƴŘ ōǊŀƛƴ 
homogenate of PbAc-intoxicated rats.  Histological findings revealed that PD significantly restored the lesions 
caused by PbAc in PbAc-intoxicate ²ƛǎǘŀǊ ǊŀǘǎΩ ōǊŀƛƴΦ aƻǊŜƻǾŜǊΣ t5 ǎƛƎƴƛŦƛŎŀƴǘƭȅ όp  лΦлрύ ǊŜŘǳŎŜŘ Ǝƭƛŀƭ ŦƛōǊƛƭƭŀǊȅ 
acid protein (GFAP) and increased brain derived neurotrophic factor (BDNF) expressions in the brains of PbAc-
intoxicated rats.  
Conclusion: The results indicate that polydatin prevented Wistar rats from lead toxicity, likely due to its ability 
to restore normal hematological values, reduce inflammatory responses, and mitigate immunohistochemical 
and histopathological changes. It may also offer therapeutic promise as a treatment for lead poisoning in 
humans. 
Significance Statement: Polydatin may serve as the basis for novel molecules with a protective profile and 
improved efficacy against lead toxicity. Research on polydatin's potential as a chelating agent or antidote for 
lead poisoning is desirable due to these important properties. 
Key words: Polydatin; Wistar rat; Haematological indicators; Lead acetate; Immunohistochemical markers; Pro-
inflammatory cytokines. 
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Cucumis melo var. makuwa extract alleviates dextran sulfate sodium-induced ulcerative colitis 
Yun Mi Lee, Eunjung Son, Dong-Seon Kim. KM Convergence Research Division, KIOM, Daejeon, Republic of 
Korea  
  

Introduction. Cucumis melo var. makuwa (oriental melon), a 
widely consumed fruit in East Asia, particularly in Korea, 
China, and Japan, contains various bioactive compounds with 
antioxidant and antibacterial properties. However, studies 
on Cucumis melo var. makuwa remain relatively limited. In 
particular, its effects on ulcerative colitis (UC) have not been 
investigated. 
Aims. This study investigated the protective effects and 
mechanisms of C. melo var. makuwa peel extract (CME) in a 
DSS-induced UC model. 
Methods. Seven-week-old C57BL/6 mice were acclimatized for 7 days and then orally administered CME and a 
positive control (PC), mesalamine, for 18 days. UC was induced by administering 2% dextran sulfate sodium (DSS) 
in the drinking water for 7 days, starting on day 10 of treatment. The DSS-containing water was then replaced 
with normal drinking water, and the mice were sacrificed the following day. Clinical markers, colon length, 
histopathological changes, and the expression of markers associated with inflammation, tight junction integrity, 
and apoptosis were evaluated. 
Results. CME significantly attenuated DSS-induced UC. Specifically, CME treatment reduced the disease activity 
index (DAI), a composite score based on body weight loss, stool consistency, and rectal bleeding, compared with 
the DSS control group and effectively prevented colon shortening. Moreover, CME significantly decreased serum 
levels of pro-inflammatory cytokines, including tumor necrosis factor-ʰ ό¢bC-ʰύΣ ƛƴǘŜǊƭŜǳƪƛƴ όL[ύ-6, and IL-мʲΦ 
Histopathological analysis revealed that CME markedly alleviated epithelial damage, crypt distortion, and 
inflammatory cell infiltration. In addition, CME inhibited apoptosis, as evidenced by reduced caspase-3 activity 
and a decreased Bax/Bcl-2 ratio. Furthermore, CME preserved the integrity of the intestinal barrier, as indicated 
by the maintained expression of tight junction proteins. 
Discussion. These findings suggest that CME alleviates DSS-induced UC by preserving intestinal barrier integrity 
and suppressing inflammation and apoptosis, highlighting its potential as a novel therapeutic candidate for UC. 
Figure 1.  Effects of Cucumis melo var. makuwa peel extract (CME) in improving dextran sulfate sodium (DSS)-
induced ulcerative colitis. (A) Experimental design of CME animal experimental procedure. (B, C) 
Representative images and colon length of each group. (D) Body weight changes, (E) Disease activity index 
(DAI), ### p < 0.001, #### p < 0.0001 vs. normal group; * p < 0.05, ** p < 0.01, *** p < 0.001, **** p < 0.0001 
vs. DSS-treated group.  
 
 

Shin Y-S et al. (2008) J. Korean Soc. Appl. Biol. Chem. 51(3), 194-199, Kim A et al. (2025) Front. Pharmacol. Sep 
29:16:1672111 
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Identification of anti-SSc constituents in Fusong tablets using UPLC-Q-TOF/MS and network pharmacology 
Meng Yu, Wei Zuo, Chunsu Liang*  
Dept of Pharm, Peking Union Med Coll Hosp, Beijing 100730, China 
  
Introduction. Systemic sclerosis (SSc) is a rare autoimmune 
disease with high mortality which characterized by autoimmunity, 
fibrosis, and vasculopathy. Fusong tablets a traditional Chinese 
medicine preparation are clinically used for SSc but their active 
constituents and mechanisms remain unclear.  
Aims. To identify the chemical constituents of Fusong tablets and 
explore their potential anti-SSc components and related 
mechanisms by combining UPLC-Q-TOF/MS with network 
pharmacology. 
Methods. 137 compounds were identified. Network 
pharmacology yielded 559 component-related targets and 16546 
SSc-related targets with 521 common targets. 43 core targets 
were identified. 259 signaling pathways were revealed mainly the 
MAPK and Neurotrophin signaling pathways. 46 SSc-associated 
components were found, with butylparaben, naringenin and 
caffeic acid deemed core anti-SSc constituents. 

Results. 137 compounds were identified. 559 component-related 
and 16546 SSc-related targets yielded 521 common targets, 43 
core targets and 259 signaling pathways. Key pathways included 
MAPK and Neurotrophin. Butylparaben, naringenin and caffeic acid 
showed high Degree values and were deemed core anti-SSc 
constituents.  
Discussion. Fusong tablets exert anti-SSc effects via multi-
component and multi-target synergism. Key components may 
improve vascular dysfunction, reduce extracellular matrix 
deposition and alleviate immune dysregulation. 
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Introduction: Plant-derived extracellular vesicles are emerging as nanoscale carriers of regulatory small RNAs 
and bioactive metabolites. Lemon myrtle (Backhousia citriodora) is an Australian botanical with pharmacological 
interest, but the molecular cargo profile of its extracellular vesicle preparations remains insufficiently 
characterised. 
Aims: This study aimed to characterise the small RNA and metabolite-related molecular cargo in lemon myrtle-
derived extracellular vesicle preparations and to explore their relevance to a preliminary anti-tumour 
pharmacological investigation. 
Methods: Extracellular vesicle preparations were generated from lemon myrtle material. Small RNA cargo was 
analysed using microRNA sequencing and bioinformatic annotation. Untargeted metabolomic profiling was 
performed using UPLC-MS/MS in hydrophilic and lipophilic modes under positive and negative ionisation 
conditions. Molecular features were annotated using MS2-based database matching and chemical classification. 
Results: Small RNA sequencing generated a high-quality dataset, producing 15.1 million reads with Q20 and Q30 
values of 99.60% and 97.53%, respectively. Untargeted metabolomic profiling detected broad molecular 
features across hydrophilic and lipophilic fractions. The annotated metabolite profile included lipid-like and 
small-molecule classes relevant to cellular regulation. Together, the small RNA and metabolite-related cargo 
signatures suggest that lemon myrtle-derived extracellular vesicle preparations contain molecular components 
potentially associated with tumour cell responses, including cell-cycle-related biological processes. 
Discussion: These late-breaking data provide a preliminary molecular profile of lemon myrtle-derived 
extracellular vesicle preparations. The combined small RNA and metabolite-related signatures provide a 
molecular basis for interpreting their observed effects on tumour cell behaviour and support further functional 
validation of Australian botanical extracellular vesicles in pharmacological research. 
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Development of nanobodies targeting the relaxin receptor, RXFP1 
Tselmeg Lkhagvajargal1,2, Tiffany Myint1,2, Lisa Willams1,2, Christopher Draper-Joyce1,2, Daniel J Scott1,2, Bradley 
L Hoare2, Ross AD Bathgate1,2*. Department of Biochemistry and Pharmacology, University of Melbourne1, 
Melbourne, VIC, Australia; The Florey Institute of Neuroscience and Mental Health2, Melbourne, VIC, Australia.  
  
Introduction. Relaxin family peptide 1 (RXFP1), a class A GPCR, is the receptor for the peptide hormone relaxin-
2. Numerous RXFP1-targeting drugs are in clinical development to treat cardiovascular disease, yet the 
mechanisms by which peptide and small molecule drugs bind and activate RXFP1 are not fully understood. In 
particular, the structure of relaxin-2 bound to the large extracellular domain and its key role in receptor 
activation remain poorly defined. 
Aims. Nanobodies (single-domain heavy-chain only antibody fragments) targeting the extracellular domain of 
GPCRs have proven effective in both assisting structural imaging and enabling functional modulation. The aim 
of this work is to isolate nanobodies that target the extracellular domain of RXFP1 with high affinity. 
Methods. Nanobody sequences generated from two alpaca immunizations with RXFP1 protein were cloned into 
a phage display library for iterative rounds of magnetic-based selection against a truncated RXFP1 ectodomain 
protein containing the N-terminal low-density lipoprotein A module and linker. Panned RXFP1 binding 
candidates were tested in HEK cell-based RXFP1 binding and signalling assays, flow cytometry binding studies 
and direct protein-protein interaction analysis with recombinant RXFP1 ectodomain protein using Octetϯ 
Biolayer Interferometry (BLi). 
Results. The lead nanobody, nb247, displayed low nanomolar binding affinity to the RXFP1 ectodomain using 
BLi. In HEK-RXFP1 cells it fully competed with Europium-labelled relaxin-2 binding with high affinity (pKi = 8.75 ± 
0.04). In CRE-reporter gene assays nb247 demonstrated no agonist activity but fully antagonised relaxin-2-
mediated cAMP activity, with Schild curve shift analysis demonstrating a pA2 value (8.76 ± 0.25), closely mirroring 
the affinity value. Importantly, nb247 did not antagonise Forskolin-mediated cAMP activity highlighting the 
specificity of its action. Epitope mapping indicated mb1 binds to the linker domain between the LRRs and LDLa 
module and not to the primary relaxin-2 binding site. These findings suggest that nb247 functions as a negative 
allosteric modulator of relaxin-2 binding and RXFP1 activation. 
Discussion.  Nb247 is the first ever high-affinity full antagonist/negative allosteric modulator of RXFP1. Its novel 
mode of binding will be invaluable in determining the ligand activation mechanisms of this challenging 
therapeutic target.  
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In non-opsonising nanoparticles size outweighs vascular phenotype in governing tumour accumulation 
Baiba Svalbe1,2, Julija Bulatova1,2,3, Mingjia Chen1,2, Antons Sizovs1,2,3 Laboratory of Pharmaceutical 
Pharmacology, Latvian Institute of Organic Synthesis, Riga, Latvia1; Baltic Biomaterials Centre of Excellence, Riga, 
Latvia2; Faculty of Pharmacy, Riga Stradins University, Riga, Latvia3  
  
Introduction. Nanoparticles (NPs) offer promising strategies for improving cancer diagnostics and enabling 
tumour-targeted drug delivery, often relying on the enhanced permeability and retention (EPR) effect. However, 
the full potential of EPR and the optimal NP size for efficient tumour accumulation remains uncertain due to 
rapid opsonisation which alters NP size and surface properties and varies with tumour vascularisation. 
Aims. This work aimed to understand how tumour vascular phenotype influences the biodistribution of non-
opsonising NP surrogates, and how NP size affects tumour accumulation in a colon (CT26), breast (4T1), lung 
(Lewis lung carcinoma (LLC1)) cancer mouse models. 
Methods. We synthesised heavily PEGylated, fluorescently labelled brush polymers with three distinct 
hydrodynamic diameters spanning 15ς60 nm. Biodistribution was assessed in subcutaneous syngeneic murine 
tumours, CT26 and 4T1 in Balb/c mice and LLC1 in C57Bl/6N mice. Ex vivo fluorometric analysis quantified NP 
concentrations in heart, kidney, liver, spleen, lung, brain, and tumor at 7 days after administration. All 
procedures were approved by the Latvian Animal Protection Ethical Committee of the Food and Veterinary 
Service (Riga, Latvia).  
Results. Across all three models, tumours exhibited the highest NP accumulation among all tested tissues, 
including highly vascularized tumours (4T1 and CT26), and poorly vascularized and less permeable LLC1 tumour. 
Within the tested size range, the 30 nm NPs consistently showed the highest accumulation in tumours. 
Discussion. For non-opsinising NP surrogates, NP size of 30 nm maximizes tumour deposition across tumour 
types with differing vascular phenotypes.  These data suggest that size-tuning of stealth polymer constructs can 
mitigate variability arising from EPR heterogeneity and may inform the design of clinically translatable 
nanomedicines for both leaky and less leaky tumours. 
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Mapping the clinical pipeline of gene and RNA-based therapies for rare disorders  
Amanda Tabib1, David Metz1,2, Andrew Fennell1, Michael Fahey1,2, Mohammed Alshawsh2. Monash Medical 
Centre, Clayton, VIC, Australia1; Monash University, Clayton, VIC, Australia2 
  
Introduction. Gene and RNA-based therapeutics are rapidly emerging for a wide range of conditions, with 
potential to transform outcomes in rare genetic disorders. Preparing patients, clinicians, and health systems for 
their integration into practice is a critical priority. 
Aims: To systematically map and characterise the clinical pipeline of gene and RNA-based therapies for rare 
genetic disorders, including bespoke individualised approaches, and to identify emerging trends and gaps. 
Methods: Major clinical trial registries were systematically searched to identify active and completed studies 
involving gene replacement, gene editing, and RNA-based modalities (e.g., antisense oligonucleotides, RNAi). 
Trials were categorised by modality, mechanism, indication, sponsor, phase, and reported outcomes where 
available. N-of-1 therapies were identified using targeted keyword searches, Medical Subject Headings (MeSH), 
and cross-referencing with published case reports and investigator-led programs. Descriptive analyses were 
conducted to compare bespoke and conventional trials. 
Results: The clinical pipeline is expanding rapidly, with predominantly early-phase studies targeting > 80 rare 
genetic disorders. Therapeutic modalities include gene replacement, RNA-based approaches, and gene-editing 
platforms (e.g., CRISPR, zinc finger nucleases, TALENs, base and prime editing), alongside advances in both viral 
and non-viral delivery systems. Highly individualised N-of-1 therapies were identified; however, many are absent 
from traditional trial registries and instead appear via alternative regulŀǘƻǊȅ ǇŀǘƘǿŀȅǎΣ ǊŜǇǊŜǎŜƴǘƛƴƎ ŀ άƘƛŘŘŜƴ 
ǇƛǇŜƭƛƴŜΦέ 
Discussion: Gene and RNA-based therapeutics represent a rapidly expanding yet fragmented landscape. 
Improved registry frameworks and healthcare system readiness are needed to enable equitable implementation 
in precision genomic medicine. 
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Identification of c-SRC as an early factor in stepwise Lenvatinib resistance 
Yuta Amagasa¹, Takuya Araki¹, Masamitu Takahashi¹, Koujiro Yamamoto¹. Dept of Clin Pharmacol & Therapeutics, 
Gunma Univ Graduate School of Med¹, Maebashi, Gunma, Japan.  
 
Introduction. Lenvatinib is a standard systemic therapy for advanced hepatocellular carcinoma (HCC), but many 
patients develop resistance within one year. Activation of pathways such as PI3K/AKT has been implicated, yet 
effective strategies to overcome resistance remain lacking. In our previous study, inhibition of c-SRC partially 
restored lenvatinib sensitivity in highly resistant HCC cells established by continuous 40 µmol/L exposure. 
Because the restoration was only partial, we inferred that additional factors, beyond c-SRC, contribute to 
resistance acquisition. However, how multiple factors drive resistance and how their roles change over time 
remain unclear.  
Aims. This study aimed to clarify how multiple factors contribute to the acquisition of lenvatinib resistance, with 
a focus on their temporal roles and the early contribution of c-SRC. 
Methods. JHH-7 HCC cells were exposed to increasing concentrations of lenvatinib (0.5ς40 µmol/L) to establish 
stepwise resistant sublines. Each subline was designated by its final exposure level (e.g., LR4 = 4 µmol/L). Gene 
expression changes were analyzed by strand-specific RNA sequencing with KEGG pathway analysis on LR4 and 
LR40. Expression of c-SRC was quantified by qPCR. The effect of dasatinib, a c-SRC inhibitor, in combination with 
lenvatinib was evaluated across different resistance stages. 
Results. IC50 values increased stepwise across resistant sublines. Transcriptomic analysis revealed activation of 
the focal adhesion pathway in early resistant cells (LR4), characterized by marked upregulation of c-SRC. In 
contrast, late-stage resistant cells (LR40) showed predominant PI3K/AKT signaling. qPCR confirmed that c-SRC 
expression increased from the early stage and plateaued with further progression. Functionally, dasatinib 
restored lenvatinib sensitivity to near-parental levels up to LR20, but only partial recovery was observed in LR40. 
Discussion. Acquisition of lenvatinib resistance in HCC occurs stepwise. In the early phase, the result that 
dasatinib restored sensitivity of resistant sublines to near-parental levels indicates that c-SRCςmediated 
activation of focal adhesion signaling plays a central role. On the other hand, in the late phase, the PI3K/AKT 
pathway, being a known resistance factor, plays a crucial role. These findings demonstrate that lenvatinib 
resistance is controlled by multiple pathways in a temporal manner and provide a basis for stage-specific 
therapeutic strategies. 
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SIRT1 activation by resveratrol mitigates doxorubicin-induced skeletal muscle atrophy in mice. 
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Department of Pharmacology, Sapporo Medical University School of Medicine1, Sapporo, Japan; Department of 
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Introduction. Doxorubicin (DOX), a widely used anti-cancer drug, is known to induce skeletal muscle atrophy. 
An NAD+-dependent deacetylase SIRT1 promotes autophagy which plays a critical role in maintaining skeletal 
muscle mass. Resveratrol (RSV), an activator of SIRT1, has been shown to attenuate aging-related skeletal muscle 
atrophy. 
Aims. To investigate whether RSV attenuates DOX-induced skeletal muscle atrophy in mice. 
Methods. Male mice were randomly assigned to three groups: vehicle, DOX, and RSV+DOX groups. DOX and 
RSV+DOX groups received DOX (5 mg/kg, ip) once weekly for four weeks. The RSV+DOX group was fed an RSV-
containing diet (0.4 g/kg) for 6 weeks, starting 1 week before the first DOX treatment. Body weight was 
measured weekly. Tibialis anterior (TA) and gastrocnemius (GAS) muscles were collected 1 week after the last 
DOX administration for histological, biochemical, and gene expression analyses. 
Results. Body weight gradually decreased in the DOX group compared to the vehicle group, but this decrease 
was partially ameliorated in the RSV+DOX group. Weights of TA and GAS were significantly reduced in the DOX 
group, indicating skeletal muscle atrophy. These reductions were significantly prevented by RSV treatment. In 
TA muscles, the percentage of myofibers exceeding the median diameter in the vehicle group was lower in the 
DOX group, whereas this reduction was prevented in the RSV+DOX group. Quantitative PCR analysis showed no 
significant differences in the expression levels of Atrogin-1 and MuRF1, ubiquitin ligases associated with muscle 
atrophy, between the DOX and RSV+DOX groups. In GAS, Western blot analysis showed an increase in levels of 
p62, a protein degraded by autophagy, in the DOX group compared to the vehicle group. This increase was not 
observed in the RSV+DOX group. 
Discussion. RSV attenuated DOX-induced skeletal muscle atrophy with a restoration of autophagic activity. No 
changes in Atrogin-1/MuRF1 expression by RSV suggests a mechanism not mediated by the ubiquitinς
proteasome pathway. These findings suggest that RSV attenuates DOX-induced skeletal muscle atrophy through 
the restoration of autophagic activity.   
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In-hwan Baek1,2,3, Dong Kyoung Ha, Da-seul Joo1, Min Ji Kim1. College of Pharmacy, Kyungsung University1, Busan, 
Republic of Korea; Functional Food & Drug Convergence Research Center, Industry-Academic Cooperation 
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The University of Queensland, Pharmacy Australia Centre of Excellence3, Brisbane, QLD, Australia. 
 
Introduction. Rebamipide is widely used in East Asia 
for the treatment of gastric ulcers, acute gastritis, 
and chronic gastritis.  
Aims. This study aimed to investigate the 
pharmacokinetic properties of rebamipide following 
single oral administration in rats and dogs. 
Methods. Eleven rats and eleven dogs received a 
single oral dose of rebamipide (35 mg/kg and 100 mg, 
respectively). Serial blood samples were collected at 
predefined time points, and plasma concentrations 
were quantified using liquid chromatographyς
tandem mass spectrometry. 
Results. In rats, rebamipide exhibited a double-peak 
concentrationςtime profile, whereas dogs showed a 
conventional pharmacokinetic pattern without 
double peaks. The half-life of rebamipide was longer in rats (12.85 ± 7.86 h; mean ± SD) than in dogs (5.62 ± 2.24 
h; mean ± SD). Apparent total clearance (CLt/F) was lower in rats (3.32 ± 1.18 L/h; mean ± SD) compared with 
dogs (105.01 ± 42.37 L/h; mean ± SD). Simple allometric scaling demonstrated a strong correlation between 
body weight and CLt/F across rats, dogs, and humans (R² = 0.9287). 
Discussion. These results provide insights into species-specific pharmacokinetics of rebamipide and support 
strategies for in vivo evaluation of novel rebamipide formulations. 
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Pharmacokinetics and pharmacodynamics of omeprazole/calcium carbonate versus omeprazole  
Hyungji Jang1, Ki Young Huh MD, PhD 1, Kyung-Sang Yu MD, PhD 1, Dept of Clin Pharmacol & Therapeutics, Seoul 
Natl Univ Coll of Med & Hosp, Seoul, Republic of Korea. 
 
Introduction. Proton pump inhibitors (PPIs) are widely used to treat acid-
related disorders. Enteric-coated PPI formulations offer the advantage of 
sustained acid suppression but have a delayed onset of action. To address 
this limitation, a novel formulation combining calcium carbonate 600mg 
with omeprazole 20 mg (AD-120) has been developed. 
Aims. To compare PK and PD of AD-120 (omeprazole 20 mg/calcium carbonate 600 mg, test) and AD-120A 
(omeprazole 20 mg enteric-coated tablet, reference) after multiple oral doses in healthy adult participants. 
Methods. A randomized, open-label, multiple-dose, 2×2 crossover study was conducted (14-day washout). 
Participants received either AD-120 or AD-120A once daily for 7 days. Plasma omeprazole concentration was 
measured up to 24 h post-dose on Days 1 and 7. PD was assessed by 24 h intragastric pH monitoring at baseline 
(Day -1) and on Days 1 and 7. Percent decrease in 24 h integrated gastric acidity was calculated ŀǎ ώόōŀǎŜƭƛƴŜ ҍ 
post-dose)/baseline] × 100. Geometric mean ratio (GMR) with 90% CI for AUC̱,ss and percent decrease in 24 h 
integrated gastric acidity were estimated using a linear mixed effects model. Tmax was compared using paired t-
test.  
Results. Among the 48 randomized participants, 45 completed the study. AD-120 showed faster absorption with 
median Tmax of 0.83 h [0.33-4.00] vs 3.00 h [1.00-6.00] for AD-120A (P<0.0001). AUC̱, ss was comparable between 
formulations (GMR (90% CI) 0.8865 (0.8068ς0.9739)). Percent decrease in 24 h integrated gastric acidity was 
comparable (74.83±21.61% vs 75.06±16.12%; 1.0418 (0.9677ς1.1216)).  Mean pH-time profiles demonstrated 
faster pH elevation with AD-120 after both single and multiple doses.   
Discussion. AD-120 demonstrated faster omeprazole absorption and earlier pH neutralization while maintaining 
comparable systemic exposure and acid-suppression effect. Calcium carbonate enables rapid gastric pH 
elevation, addressing the delayed onset of enteric-coated PPIs. AD-120 may offer advantages for 
gastroesophageal reflux disease patients requiring rapid symptom relief.  
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Medical Institute, Faculty of Medicine, Ramathibodi Hospital, Mahidol University1, Samut Prakan, Thailand.  
  
Introduction. Osteoarthritis (OA) is a leading cause of disability among the elderly and contributes significantly 
to socioeconomic burden. Elderly OA patients frequently present with multiple non-communicable diseases 
(NCDs), leading to polypharmacy and an increased risk of drug-drug interactions (DDIs). Common pharmacologic 
treatments for OA, such as nonsteroidal anti-inflammatory drugs (NSAIDs) and corticosteroids, may interact with 
cardiovascular and gastrointestinal medications, potentially resulting in adverse outcomes.  
Aims. To identify and classify potential DDIs among frequently prescribed medications for elderly OA patients 
using online databases, and to compare these findings with real-world clinical practice. 
Methods. Seventy-seven medications commonly prescribed to elderly OA patients were selected from the 
Thailand national list of essential medicines (2022) and the Chakri Naruebodindra Medical Institute hospital drug 
list (2023). Potential DDIs were screened using two databases: Micromedex (professional use) and WebMD 
(public access). Both platforms provide severity and documentation classifications. DDIs were analysed based 
on prevalence, severity, mechanism and drug classes involved. 
Results. A total of 257 potential DDIs were identified and classified as moderate to severe by both Micromedex 
and WebMD. Of these, 47% (122/257) involved interactions between OA medications and drugs used to treat 
NCDs. The most common mechanisms were bleeding (26%) and hyperkalaemia (20%), primarily associated with 
NSAIDs (56%). Corticosteroids such as methylprednisolone and betamethasone showed minimal interactions 
but could alter the effects of co-administered drugs including warfarin, metformin, levofloxacin and aspirin. 
Discussion. This study demonstrates a high prevalence of clinically significant DDIs in elderly OA patients with 
coexisting NCDs. The findings support the use of screening tools to enhance medication safety and guide 
prescribing practices. By identifying common interaction mechanisms and high-risk drug classes, this research 
provides practical insights for improving pharmacologic management in real-world clinical settings.  
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Kathryn E Burns1, Yuzhou Yao1, Soo Hee Jeong1, Juno Barnett Collins1, Thomas Powell2, Nuala A Helsby1, Tze 
Goh2, Janak de Zoysa1,2. Faculty of Medical & Health Sciences1, Univ of Auckland, Auckland, NZ; Health New 
Zealand2, Auckland, NZ. 
 
Introduction. Mycophenolic acid (MPA), the active 
metabolite of mycophenolate mofetil (MMF), 
inhibits inosine-р-monophosphate 
dehydrogenase (IMPDH), a key enzyme for guanine 
nucleotide synthesis in lymphocytes. Direct 
assessment of IMPDH activity and polymerisation 
may provide a more robust assessment of MMF 
effectiveness than MPA exposure metrics alone. 
Aims. To establish IMPDH activity and 
polymerisation assays and assess their feasibility in 
human cells. 
Methods. Peripheral blood mononuclear cell (PBMC) collection and analysis were approved by the Auckland 
Health Research Ethics Committee (AH29852). IMPDH activity in Jurkat and PBMC cell lysates was determined 
by measuring the conversion of exogenous inosine monophosphate (IMP) to xanthosine monophosphate (XMP); 
these analytes were quantified alongside NAD+ (IMPDH cofactor) and endogenous AMP using an optimised 
HPLC-¦± ŀǎǎŀȅΦ Lat5I ǇƻƭȅƳŜǊƛǎŀǘƛƻƴ ƛƴǘƻ ΨǊƻŘǎ ŀƴŘ ǊƛƴƎǎΩ ǉǳŀǘŜǊƴŀǊȅ ǎǘǊǳŎǘǳǊŜǎ ǿŀǎ ŀǎǎŜǎǎŜŘ ƛƴ ƛƴǘŀŎǘ ŎŜƭƭǎ ōȅ 
immunocytochemistry (ICC).  
Results. XMP peak splitting observed during assay development was eliminated using an acidified methanol 
quench, enabling reproducible XMP detection in lysates. IMPDH activity (XMP formation) was readily detectable 
in all Jurkat samples assayed. In unstimulated PBMCs, [XMP] was above LLOQ (4.5 µM) in 8/18 participants 
όпп҈ύΣ ƛƴŎƭǳŘƛƴƎ тκмо ƘŜŀƭǘƘȅ ǾƻƭǳƴǘŜŜǊǎ όрп҈ύ ŀƴŘ мκр ƭǳǇǳǎ ǇŀǘƛŜƴǘǎ όнл҈ύ όCƛǎƘŜǊΩǎ ŜȄŀŎǘ ǇҐлΦомύΦ Lat5Iн 
rods and rings were observed frequently in Jurkat cells but rarely in unstimulated PBMCs, which exhibited diffuse 
IMPDH2 staining. 
Discussion. These assays are feasible and clearly detect IMPDH activity and polymer structures in Jurkat cells. 
PBMC XMP formation and polymer detection were limited under unstimulated conditions, indicating a need for 
further optimisation. Recruitment and PBMC analyses are ongoing, with planned assessment of 
phytohaemagglutinin stimulation (lymphocyte activation) and ex vivo MPA exposure (target 
engagement/pharmacodynamic response). 
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Introduction. Chronic thromboembolic pulmonary hypertension (CTEPH) is a rare disease characterized by 
persistent obstruction of the pulmonary arteries, leading to increased pulmonary vascular resistance. Riociguat 
is an established pharmacological treatment for patients with CTEPH. However, currently available 
pharmacokinetic (PK) information for riociguat is mainly derived from international clinical trials and may not 
adequately reflect real-world clinical practice, particularly in Japanese patients. Population pharmacokinetic 
(PPK) analysis enables the characterization of PK properties using sparse concentration data obtained from 
multiple individuals.  
Aims. The aim of this study was to develop a PPK model for riociguat in Japanese patients with CTEPH in real-
world clinical settings and to identify factors influencing its PK characteristics. 
Methods. A PPK analysis was conducted using plasma riociguat concentration data from 22 Japanese patients 
with CTEPH who received riociguat therapy combined with balloon pulmonary angioplasty (BPA). Plasma 
concentrations were measured before and after BPA, with a total of 344 concentrationςtime data points. 
Nonlinear mixed-effects modeling was applied to characterize the pharmacokinetics of riociguat. Apparent 
clearance (CL/F) and apparent volume of distribution (Vd/F) were estimated, and potential covariates 
influencing these parameters were evaluated. 
Results. The PK of riociguat was adequately described by a one-compartment model with first-order absorption. 
The estimated population mean values (95% confidence intervals) were 82.4 L (17.3ς147.5) for Vd/F and 2.14 
L/h (1.72ς2.56) for CL/F. Interindividual variability was estimated at 66.8% for Vd/F and 44.7% for CL/F. Covariate 
analysis identified N-terminal proςB-type natriuretic peptide (NT-proBNP) as a significant covariate affecting 
Vd/F. Diagnostic plots, visual predictive checks, and bootstrap analyses demonstrated good model adequacy 
and robustness. 
Discussion. A PPK model for riociguat was developed in Japanese patients with CTEPH in a real-world clinical 
setting. This model characterized pharmacokinetic parameters and their variability, identifying NT-proBNP as a 
potential covariate contributing to interindividual variability in the population. 
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Introduction. mRNAςlipid nanoparticle (LNP) technology has rapidly become a prominent and versatile platform 
to develop vaccines as well as protein replacement and gene therapies. However, there are very few quantitative 
studies characterizing the pharmacokinetics (PK), lymphatic uptake, and biodistribution of all mRNA-LNP 
components. 
Aim. To determine the plasma PK, thoracic lymphatic uptake, and biodistribution of mRNA, lipids, and protein 
in rats following intravenous (IV) and subcutaneous (SC) administration of three common LNP formulations (SM-
102, MC3, and ALC-0315) containing a reporter mRNA (muGFP-P2A-nLuc). 
Methods. The mRNA-LNPs were administered IV or SC to rats with plasma and/or lymph, and tissue samples 
collected at set time points. mRNA and lipids concentrations in plasma and lymph were quantitatively analysed 
by RT-qPCR and LC-MS, respectively. Tissue-specific expression of luciferase was measured via a luminescence 
assay. 
Results. The plasma PK showed mRNA exposure of 0.1ς1 ng/mL and a half-life of >3 h following SC 
administration of SM-102 and MC3 LNPs, with absolute bioavailability <1% of dose. In contrast, the ionizable 
and PEG lipids exhibited higher exposure, longer retention times, and greater bioavailability than the 
encapsulated mRNA. The lymphatic transport study found higher cumulative transport of mRNA, ionizable lipids, 
and PEG lipids in thoracic lymph compared with their systemic bioavailability in plasma. The mRNA 
concentrations in lymph were 10ς1000-fold higher than in plasma, suggesting that lymphatics were the major 
route of absorption of mRNA LNPs. After both IV and SC administration, protein expression was predominantly 
detected in the liver and spleen for all formulations. SC dosing produced greater local protein expression at the 
injection site and in the draining lymph nodes. 
Discussion. These findings provide important insights into the plasma PK, lymphatic transport, and tissue-
specific protein expression of mRNA-LNPs. The results demonstrate that the LNP formulation significantly 
influences plasma PK and tissue biodistribution, with marked discrepancies between mRNA and lipid 
components in PK. Lymphatic transport is the main absorption route following SC injection of mRNA-LNP 
formulations.  
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Introduction. Given the high incidence of hypertension associated with bevacizumab therapy, elucidating the 
dose-response relationship between its cumulative dose and the development of hypertension is crucial for 
clinical management. 
Aims. To quantify the dose-response relationship between cumulative bevacizumab dose and hypertension risk 
across different tumor types using Bayesian hierarchical modeling. 
Methods. A systematic literature search of PubMed, Embase, the Cochrane Library, and ClinicalTrials.gov was 
conducted to identify randomized controlled trials reporting on the duration of bevacizumab therapy and the 
subsequent incidence of hypertension. 
Results. A total of 32 studies involving 8,556 patients were included in this analysis. Regarding all-grade 
hypertension, the Bayesian hierarchical model revealed a significant non-linear U-shaped relationship (posterior 
ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǉǳŀŘǊŀǘƛŎ ǘŜǊƳ tόʲіҔлύ Ґ 0.998, posterior mean = 5.81, 95% credible interval [CrI]: 2.10-9.36), 
with the nadir of risk observed at a cumulative dose of 113.9 mg/kg (95% CrI: 82.1-момΦу ƳƎκƪƎύΦ CƻǊ DǊŀŘŜ җо 
hypertension, the model demonstrated a linear positive correlation (posterior probability of the dose term 
tόʲѕҔлύ Ґ лΦфтΣ ǇƻǎǘŜǊƛƻǊ ƳŜŀƴ Ґ нΦссΣ 95% CrI: -0.11-5.26), where each standard deviation increase in cumulative 
dose (approximately 67.1 mg/kg) corresponded to an average absolute increase of 2.66 percentage points in the 
incidence rate. These findings remained robust across various sensitivity analyses. Subgroup analyses indicated 
that non-small cell lung cancer, colorectal cancer, and ovarian cancer all exhibited distinct U-shaped patterns 
(all posterior probabilities >0.99), although heterogeneity in effect sizes was observed. 
Discussion. The risk of bevacizumab-associated hypertension varies dynamically with the cumulative dose and 
is modulated by tumor type. Stratified monitoring and intervention strategies based on tumor type and 
cumulative dose may help mitigate the risk of cardiovascular toxicity while better preserving therapeutic 
benefits. 
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Introduction. Medications may accelerate frailty progression, but quantitative evidence is limited. Ageing mice 
models allow the controlled evaluation of how different monotherapies and polypharmacy regimens influence 
frailty over time, thereby clarifying the role of pharmacotherapy in frailty progression. 
Aim. To examine frailty progression in mice exposed to medications alone or in polypharmacy combinations, 
and deprescribing, using longitudinal pharmacometric modelling. 
Methods. Twelve-month-old male C57BL6J mice received control feed or therapeutic doses of 
monotherapy/polypharmacy regimens with varying anticholinergic and sedative exposures (estimated by Drug 
Burden Index, DBI scores). Treatment was continued lifelong, with deprescribing from 21 months in a subset.  
Mouse Clinical Frailty Indices were measured from 12-27 months. Disease progression was modelled using 
nonlinear mixed-effects approaches (NONMEM 7.5), with model evaluation assessed via likelihood 
maximization, goodness-of-fit, visual predictive checks, and bootstrapping. 
Results. Frailty progression was best described by a nonlinear sigmoidal model, defined by the time to reach 
ƘŀƭŦ ƻŦ ǘƘŜ ƳŀȄƛƳŀƭ ŦǊŀƛƭǘȅ ό9¢рлύ ŀƴŘ ǘƘŜ ǎǘŜŜǇƴŜǎǎ ƻŦ ƛǘǎ ǊƛǎŜ όʴύΦ ²ƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ŎƻƴǘǊƻƭΣ ƘƛƎƘ 5.L όI5.Lύ 
polypharmacy (metoprolol, simvastatin, citalopram, oxybutynin, oxycodone) and citalopram groups reached 
half-maximal frailty about 7.5 and 13.5 weeks earlier, with an overall increase in frailty index by 25% and 34%, 
respectively. In comparison, Low DBI (LDBI) polypharmacy (metoprolol, simvastatin, omeprazole, paracetamol, 
citalopram), oxybutynin and simvastatin reduced the steepness, slowing progression by 33-42% compared with 
control. Deprescribing citalopram lowered maximum frailty by 33%, whereas deprescribing oxycodone increased 
maximum frailty by 26%. 
Discussion. The final disease progression model allows quantification of both rate and magnitude of frailty 
progression, which is differentially impacted by exposure to and withdrawal of different polypharmacy regimens 
and monotherapies. Given that 12-27-month old C57BL6J mice approximate middle-aged to older humans, these 
results have translational relevance, suggesting that targeted medication management and deprescribing may 
help slow frailty development in ageing populations. 
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University of Sydney1, Charles Perkins Centre2, Camperdown, ANZAC Research Institute, Concord Repatriation 
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Introduction. Oral delivery of therapeutic insulin has been a long-held goal. However, to date there has been no 
successful creation, testing and manufacture of a commercially viable product. We previously reported on Smart 
Insulin[1], an oral formulation of insulin-conjugated silver sulfide quantum dots coated with a chitosan/glucose 
polymer that has shown a dose dependent reduction in blood glucose. Whilst we have shown the distribution 
of Smart insulin in comparison to subcutaneously injected insulin (SC-INS), we have not fully investigated its 
effect on glucose uptake in tissues and fully examined the impacts of long-term administration of Smart Insulin 
in preclinical models of Type 1 Diabetes (T1D). 
Aims. This study aims to evaluate glucose uptake in muscle and adipose tissue following oral Smart Insulin 
administration and to examine the metabolic effects of long-term adjunct treatment with SC-INS. 
Methods. Streptozotocin-treated C57BL/6 mice received SC-INS alone or SC-INS in the presence of oral Smart 
Insulin for 12 weeks. This titration strategy assessed the impact of Smart Insulin on insulin dose requirements 
and glucose handling. Glucose uptake was measured during an oral glucose tolerance test using 14C-glucose and 
3H-deoxyglucose. 
Results. Distinct differences in tissue glucose uptake were observed between animals treated with SC-INS and 
those receiving Smart Insulin. Oral insulin administration was accompanied by increased hepatic glucose uptake, 
whereas glucose uptake in gastrocnemius and quadriceps muscle was similar to that observed following SC-INS 
administration. Comparable patterns were also observed in subcutaneous adipose tissue and gonadal white 
adipose tissue. 
Conclusion. Together, these data highlight distinct hepatic and peripheral glucose uptake patterns associated 
with oral insulin compared with subcutaneous insulin. These results show the potential of oral Smart Insulin to 
modulate glucose handling and support its further development as an alternative insulin delivery strategy. 
 
1. Hunt, N.J., et al., Oral nanotherapeutic formulation of insulin with reduced episodes of hypoglycaemia. 

Nature Nanotechnology, 2024. 19(4): p. 534-544. 
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Introduction. 90% of filtered uric acid is reabsorbed through renal uric acid transporter. Epaminurad, a novel 
uricosuric agent, exhibits potent inhibitory effects on the human uric acid transporter (URAT1).  
Aims. This study aimed to evaluate the impact of renal function on the pharmacodynamic and pharmacokinetic 
characteristics, as well as the safety of a 9 mg dose of Epaminurad. 
Methods. This was a phase 1, open-label study involving oral administration of Epaminurad. Participants were 
ŎŀǘŜƎƻǊƛȊŜŘ ƛƴǘƻ ǘƘǊŜŜ ƎǊƻǳǇǎ ōŀǎŜŘ ƻƴ ǊŜƴŀƭ ŦǳƴŎǘƛƻƴΥ ƴƻǊƳŀƭΣ ƳƻŘŜǊŀǘŜ ! όол Җ ŜDCw ғ сл Ƴ[κƳƛƴκмΦто ƳчύΣ 
ŀƴŘ ƳƻŘŜǊŀǘŜ . όсл Җ ŜDCw ғ фл Ƴ[κƳƛƴκмΦ то Ƴчύ. Each group aimed to enroll 6ς10 participants. Blood and 
urine samples were collected to assess the pharmacodynamic and pharmacokinetic properties of Epaminurad, 
while safety was evaluated through adverse event monitoring and laboratory tests. 
Discussion. A total of 27 subjects completed the study, including 12 with normal 
renal function and 9 and 6 subjects in the moderate renal impairment groups, 
respectively. Following a single 9 mg dose of Epaminurad under fasting conditions, 
no clinically significant differences were observed in pharmacodynamic, 
pharmacokinetic, or safety profiles across renal function groups. Patients with mild-
to-moderate renal impairment can safely receive a 9 mg dose of Epaminurad 
without requiring dose adjustment. 
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Introduction. For type 2 diabetes mellitus (T2DM) patients, metformin is the first-line therapy that reduces 
hepatic glucose production and improves insulin sensitivity, while linagliptin, a selective dipeptidyl peptidase-4 
(DPP-4) inhibitor, lowers glucose by preventing GLP-1 degradation. Their complementary mechanisms support 
combination therapy, and fixed-dose combinations (FDCs) can improve patients adherence. NVP-2002 
(linagliptin 5 mg/metformin HCl 1000 mg) has been developed as a once-daily FDC. 
Aims. This study evaluated the pharmacokinetic (PK) equivalence and safety of NVP-2002 compared to co-
administration of the individual components. 
Methods. A randomized, open-label, single-dose crossover study was conducted in healthy Korean volunteers. 
Part A (n=52) assessed linagliptin and metformin PK under fasting conditions, while Part B (n=44) assessed 
metformin PK after a high-fat meal. Serial blood samples were collected up to 48 hours, and PK parameters were 
analyzed using non-compartmental methods. Primary PK endpoints were AUCt and Cmax, analyzed using ANOVA 
on log-transformed values. Pharmacokinetic equivalence was assessed if the 90% confidence intervals (CIs) for 
the geometric mean ratios (GMRs) were within 0.80ς1.25. Safety was evaluated by adverse events (AEs), vital 
signs, clinical laboratory tests, 12-lead ECG, blood glucose, and physical examinations. 
Results. In Part A, 52 subjects were randomized and 38 subjects completed the study, while in Part B, 44 subjects 
were randomized and 33 subjects completed the study. Under fasting state, the GMRs (90% CI) of AUCt and Cmax 
for linagliptin (test/reference) were 0.9755 (0.9286ς1.0246) and 0.9131 (0.8053ς1.0353), respectively; for 
metformin, the values were 1.0262 (0.9411ς1.1190) and 1.0481 (0.9663ς1.1367), respectively. For metformin 
in the fed state, the values were 0.9823 (0.9343ς1.0328) for AUCt and 1.0928 (1.0470ς1.1405) for Cmax, 
respectively. No serious AEs occurred, and AE incidence did not differ significantly between groups (p=0.5489 
and p>.9999, respectively). 
Discussion. NVP-2002 showed comparable pharmacokinetic profiles to those of co-administration of separate 
tablets under both fasting and fed conditions. Both treatments were well tolerated and safe. 
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Renal dysfunction with vancomycin therapy associated with haematological changes, Ulaanbaatar, 
Mongolia 
Lkhagvajav Galbadrakh1, Tamir Tsogjolmaa1, Delgermaa Sukhbaatar2, Adiyatumur Batjargal3, Sarantsetseg 
Jigjidsuren3, Khaliun Nyambayar2. 1Department of General Sciences, Etugen Medical University, Ulaanbaatar, 
Mongolia, 2Department of Pharmacology, School of Bio-Medicine, MNUMS, Ulaanbaatar, Mongolia, 3 Clinical 
Pathology Laboratory, The First Central State Hospital, Ulaanbaatar, Mongolia  
 
Introduction. Vancomycin is a glycopeptide antibiotic widely used for the treatment of Gram-positive bacterial 
infections, which is associated with a risk of damage in renal function and haematological parameters.  
Aims. To characterize changes in complete blood count parameters during vancomycin therapy and to evaluate 

their association with renal function impairment. 
Methods. We conducted a retrospective, document-based study at the First Central State Hospital, including 
patients who received vancomycin between 2020 and 2023. Of 1,070 screened medical records, 406 patients 
met the eligibility criteria and were included in the data analysis. Data were extracted on vancomycin dosing 
and treatment duration, complete blood count indices, and renal function parameters using estimated 
creatinine clearance and estimated glomerular filtration rate calculated using the MDRD equation measuring 
before, during, and after therapy.  
Results. The mean age of the study was 50.4 ± 15.9 years; the mean duration of vancomycin therapy was 11.3 ± 
5.8 days, with the mean single dose was 1.0 ± 0.07g, mean daily dose was 2.48 ± 0.6g, and mean cumulative 
dose was 27.8 ± 15.5g. During therapy, abnormalities in creatinine and urea were observed in 22% and 18% of 
patients, respectively; after completion of therapy, these proportions increased to 35% and 28%, respectively (P 
ғ лΦлрύΦ !ƳƻƴƎ ŎƻƳǇƭŜǘŜ ōƭƻƻŘ Ŏƻǳƴǘ ǇŀǊŀƳŜǘŜǊǎΣ ǊŜŘ ōƭƻƻŘ ŎŜƭƭ όw./ύ Ŏƻǳƴǘ όоΦрс Ҧ оΦпм Ҏмлыκҡ[Τ ɲ ҍлΦмоΤ 
фр҈ /ƭ ҍлΦно ǘƻ ҍлΦлсύΣ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƘŀŜƳŀǘƻŎǊƛǘ όнуΦм Ҧ нтΦс҈Τ ɲ ҍмΦллΤ фр҈ /ƭ ҍмΦп ǘƻ ҍлΦпύΣ Lƴ ŎƻƴǘǊŀǎǘΣ 
ǎŜǾŜǊŀƭ ƛƴŘƛŎŜǎ ŘŜƳƻƴǎǘǊŀǘŜŘ ōƻǘƘ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŘ ŎƭƛƴƛŎŀƭ ǎƛƎƴƛŦƛŎŀƴŎŜΥ ǿƘƛǘŜ ōƭƻƻŘ ŎŜƭƭ ό²./ύ Ŏƻǳƴǘ όмнΦн Ҧ тΦум 
Ҏмлюκ[Τ ɲ ҍоΦрсΤ фр҈ /L ҍпΦлт ǘƻ ҍнΦруύΣ ƴŜǳǘǊƻǇƘƛƭ Ŏƻǳƴǘ ŀƴŘ ǇŜǊŎŜƴǘŀƎŜ όɲ ҍоΦрΤ ҍуΦтύΣ ƭȅƳǇƘƻŎȅǘŜ Ŏƻǳƴǘ ŀƴŘ 
ǇŜǊŎŜƴǘŀƎŜ όɲ ҌлΦмтΤ ҌрΦнύΣ ǇƭŀǘŜƭŜǘ Ŏƻǳƴǘ όном Ҧ нтм Ҏмлюκ[Τ ɲ ҌнсΦлΤ фр҈ /L оΦл ǘƻ плΦлύΣ ŀƴŘ ŜƻǎƛƴƻǇƘƛƭ Ŏƻǳƴǘ 
όɲ ҌлΦлнΤ фр҈ /L лΦлм ǘƻ лΦлрύΦ  
Discussion. Vancomycin therapy was associated with mild-to-moderate deterioration in renal function, and an 
increased likelihood of progression to stage 2ς3 impairment.  
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Functional characterisation of BCL2 knockout in Caco-2 cells: implications for oxaliplatin resistance 
Seohyun Park1, Emma K. Davision1, Yan Li1. School of Science, Auckland University of Technology1, Auckland, 
New Zealand. 
  
Introduction. Oxaliplatin is important in the clinical treatment of colorectal cancer, but tumour resistance 
represents a critical therapeutic hurdle. B-cell lymphoma 2 (BCL2) is a key anti-apoptotic regulator that inhibits 
mitochondrial apoptosis and has been implicated in the survival of various cancer cells, including colorectal 
cancer, under cytotoxic stress (De Angelo et al, 2025). However, the functional contribution of BCL2 to oxaliplatin 
resistance in colorectal cancer has not been directly investigated.  
Aims. The aim of this study was to generate a CRISPR-Cas9-mediated BCL2-knockout (KO) colorectal cancer 
(Caco-2) cell line to facilitate evaluation of the contribution of BCL2-dependent oxaliplatin resistance. 
Methods. BCL2-KO Caco-2 cells were generated using CRISPR-Cas9-mediated genome editing. Cells were 
transfected with BCL2 guide-RNA/Cas9 ribonucleoprotein complexes through liposome-mediated delivery. 
Single clones were isolated by limiting dilution and screened for the loss of BCL2 protein expression by Western 
blot analysis. Basal cell growth between KO and wild-type (WT) Caco-2 cells was compared using MTT viability 
assays and colony formation assays. Oxaliplatin-induced apoptosis was measured using the CellEventϰ caspase-
3/7 activity assay.  
Results. Successful genome editing was confirmed by genomic cleavage assay and the loss of BCL2 protein 
expression was further confirmed by Western blotting. Under drug-free conditions, BCL2-KO cells exhibited 
reduced viability and a significant decrease in colony formation abilities compared to WT cells. Loss of BCL2 led 
to increased oxaliplatin-induced apoptosis rate in Caco-2 cell.  
Discussion. These findings demonstrate the contribution of BCL2 in basal survival and long-term proliferative 
capacity in Caco-2 cells. The established BCL2-KO Caco-2 cell model provides a robust cellular platform for future 
studies of BCL2-dependent survival mechanisms in chemotherapy response and resistance. 
 
DeAngelo TM et al (2025) Nat Commun 16:8623 
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Neurobehavioral and pharmacokinetic interactions of methamphetamine and ketamine co-administration in 
rats  
Aeri Ha¹, Sang-Hoon Song¹, Jiyun Nam¹, Ye Jin Jung¹, Mingyu Kim¹, Suji Kim¹, Jung Hoon Jung¹, Sooyeun Lee¹,* . Coll 
of Pharmacy, Univ of Keimyung1, Daegu, Republic of Korea. 

 
Introduction. Polysubstance abuse of methamphetamine (MA) 
and ketamine (KE) is an increasing public health concern; 
however, its neurobehavioral and pharmacokinetic effects 
remain poorly characterized, limiting mechanistic insight into 
associated toxicity. 
Aims. This study aimed to systematically evaluate dose-
dependent interactions between MA and KE and to elucidate 
their impact on behavioral outcomes and systemic drug 
exposure. 
Methods. Rats were administered MA (10 mg/kg, ip, M) alone or in combination with low-dose KE (10 mg/kg, 
ip, MLK) or high-dose KE (50 mg/kg, ip, MHK). Neurobehavioral responses were assessed, and pharmacokinetic 
profiles were characterized by quantifying MA, KE, and their metabolites using a validated LCςMS/MS method. 
Results. MA alone induced stereotyped head-bobbing, whereas co-administration with high-dose KE produced 
marked motor impairment characterized by circling and ataxia. Pharmacokinetic analysis demonstrated that 
high-dose KE significantly increased the maximum plasma concentration (Cmax) and cumulative systemic 
exposure, as reflected by the area under the concentrationςtime curve (AUC), of both MA and its major 
metabolite, amphetamine (AM), concomitant with a reduction in MA total clearance (CL). Urinary metabolite 
analysis further revealed significant inhibition of 4-hydroxymethamphetamine (4-HMA) formation under high-
dose KE co-exposure. In contrast, low-dose KE produced no significant behavioral or pharmacokinetic effects. 
Discussion. Collectively, these findings indicate that high-dose KE suppresses MA metabolism, increasing 
systemic exposure and neurobehavioral toxicity and demonstrating dose-dependent MAςKE interactions with 
enhanced toxicity risk in polysubstance abuse. 
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Improving chronic non-cancer pain management using sex- and gender-specific approaches 
Veronika Bencheva1,2, Jordan Preuss1,  Alexandra Schmidt3, Alexandra Piotrowski3,4 , Neele Kufeld4, Johannes 
Just3,4, Klaus Weckbecker4, Birgitt Wiese5, Christine Kersting3, Achim Mortsiefer3, Petra Thürmann1,6, 1Chair of 
Clinical Pharmacology, Faculty of Health, Witten/Herdecke University, Witten, 2Center for Clinical Trials, Faculty 
of Health, Witten/Herdecke University, Witten, 3Chair of General Practice II and Patient-Centredness in Primary 
Care, Institute of General Practice and Primary Care, Faculty of Health, Witten/Herdecke University, Witten, 
4Chair of General Practice I and Interprofessional Care, Institute of General Practice and Primary Care, Faculty of 
Health, Witten/Herdecke University, Witten, 5IT Services Applications, Science & Laboratory, MHH Information 
Technology, Hannover Medical School, Hannover, 6Philipp Klee-Institute of Clinical Pharmacology, Helios 
University Hospital Wuppertal, Wuppertal, Germany. 
 
Background and aims Chronic non-cancer pain (CPNP) and the associated long-term opioid therapy (LTOT) 
constitutes a highly prevalent clinical problem worldwide with a substantial burden for society. Accumulating 
evidence shows that both sex and gender critically influence pain perception, expression and treatment 
outcomes. Addressing these issues is therefore essential to provide effective, personalized, and equitable care. 
The GESCO study (funded by the Ministry of Health, 2522FSB14A/2522FSB14B) aims to develop a sex- and 
gender-sensitive intervention for patients with CNCP receiving LTOT in primary care.  
Methods Phase I of the project included literature reviews, stakeholder interviews and workshops to inform 
intervention development. Phase II tested the intervention in a single-arm pre-post design with 38 adults with 
CNCP and LTOT and 8 general practitioners (GPs). The program comprised targeted in-person training for GPs 
and two 30-minute GPςpatient consultations complemented by a qualitative process evaluation.  
Results Interviews were conducted with 7 patients with CNCP and five GPs. Literature reviews focusing on sex- 
and gender-related differences were conducted across six modulesτpharmacology, comorbidities, 
communication, guidelines, social systems, and chronic pain therapy. The results were consolidated into a 
toolbox and a comprehensive pharmacological handbook, both for incorporation into the educational sessions 
for GPs. Phase II has been completed.  
Conclusions A sex- and gender-sensitive approach for patients with CNCP receiving LTOT has the potential to 
enhance individualized treatment. This study aims to provide preliminary evidence to inform a larger trial and 
to evaluate its impact on treatment outcomes and patient satisfaction. 
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In vivo fate and mechanistic insights of hepatocyte transplantation 
Chen Ma1, Min Li1, Xin Liu1, Xiao Zhu1. School of Pharmaceutical Sciences, Fudan University1, Shanghai, China.  
  
Introduction. Clinical studies have reported that 
hepatocyte transplantation served as a therapeutic 
approach for end-stage liver diseases. However, the in 
vivo fate and underlying mechanisms of transplanted 
hepatocytes remain unclear. 
Aims. In this study, we evaluated the pharmacokinetics 
and pharmacodynamics (PK/PD) of transplanted 
proliferating human hepatocytes (ProliHHs) in a mouse 
model of acute liver injury. 
Methods. Molecular imaging techniques were employed 
to evaluate the in vivo distribution, proliferation, 
persistence, and clearance phases of transplanted hepatocytes. Proteomic and metabolomic analyses were 
integrated to elucidate the molecular mechanisms of hepatocyte transplantation. Furthermore, a quantitative 
systems pharmacology (QSP) model was developed to characterize and integrate the pharmacokineticς
pharmacodynamic (PK/PD) relationships. 
Results. Transplanted hepatocytes (ProliHHs) were predominantly localized in the liver and were cleared within 
72 hours in wild-type mice. Hepatic macrophages and neutrophils surrounded ProliHHs, thereby triggering 
inflammatory responses. Within the immune microenvironment, ProliHHs induced autophagy as a self-
protective mechanism. Inhibition of autophagy markedly attenuated the therapeutic efficacy of ProliHHs. Based 
on these findings, a quantitative systems pharmacology (QSP) model was established to integrate the 
interactions among transplanted hepatocytes, host immunity, and therapeutic outcomes. 
Discussion. This study quantitatively characterized the cellular kinetics of hepatocyte transplantation and 
revealed the crosstalk between transplanted hepatocytes and immune cells. Our findings further demonstrated 
that autophagy plays a critical role in mediating the therapeutic effects of hepatocyte transplantation. 
 
Dwyer B.J et al (2021) Journal of Hepatology 74(1): 185-199. Zhang K et al (2018) Cell Stem Cell 23(6): 806-819 
e4. 
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Wŀƴ IƭŀǾłő1Σ hƭƎŀ .ŀǊǘƻǑƻǾł1Σ tŜǘǊ 5ǳǑŜƪ2Σ hƴŘǌŜƧ {ƭŀƴŀǌ1Σ 9ǾȌŜƴ wǻȌƛőƪŀ2Σ YŀǊŜƭ ~ƻƴƪŀ2. Institute of 
Pharmacology, First Faculty of Medicine, Charles University and General University Hospital in Prague1, Prague, 
Czech Republic; Department of Neurology, Center of Clinical Neuroscience, First Faculty of Medicine, Charles 
University and General University Hospital in Prague2, Prague, Czech Republic.  
  
Introduction. Parkinson's disease is the second most common neurodegenerative disorder, and its treatment in 
clinical practice lacks simple pharmacodynamic indicators of dopaminergic stimulation. Dopamine directly 
ŀŎǘƛǾŀǘŜǎ ʰм ŀŘǊŜƴŜǊƎƛŎ ǊŜŎŜǇǘƻǊǎ ƛƴ ǘƘŜ ƳǳǎŎǳƭǳǎ Řƛƭŀǘator pupillae, leading to mydriasis. 
Aims. 1. To verify how different classes of chronic dopaminergic treatment in de novo diagnosed PD change 
pupillometric parameters. 2. To verify dose-response relationship. 3. To assess the relationship to clinical status. 
Methods. A total of 51 newly diagnosed PD patients were divided into two groups: L-DOPA (n=24) and ropinirole 
(n=27). Patients were first examined at BASELINE (before treatment initiation) and then after one year of 
treatment in the OFF state (in the morning 12 h after discontinuation of L-DOPA or 48 h after ropinirole) and ON 
state (1 h after taking the morning dose). In all three states, the motor functions were examined using MDS-
UPDRS III, and pupillometric parameters were determined using a monocular IR pupillograph NeuroLight 
(IDMed). The following pupillometric parameters were measured: static (MIN and MAX ς minimal and maximal 
pupil diameter, DIF = (MAX-MIN), VAR = ((MAX-MIN)/MAX) × 100%) and dynamic (MCV ς maximum constriction 
velocity, LAT ς latency of constriction). A linear mixed effect model (LMEM) was created. 
Results. N=51, format BASELINE/OFF/ON: MAX (mm): 4.4±0.8/4.6±0.8/4.8±0.9; MIN (mm): 
2.6±0.4/2.7±0.7/2.8±0.6; DIF (mm): 1.9±0.5/1.9±0.5/2.0±0.5; VAR (%): 42.2±7.0/41.7±11.6/39.8±6.9; MCV 
(mm/s): 5.2±2.0/5.5±2.8/5.7±3.2; LAT (ms): 202.9±64.7/216.7±50.9/205.6±62.7; MDS-UPDRS III: 
30.1±10.9/27.3±10.5/23.4±9.2. LMEM, even after adjustment for age, confirmed the relationship between dose 
and pupillometric parameters. 
Discussion. Static pupillometric parameters reliably reflect acute dopaminergic stimulation and are independent 
of the class of drug used. They don't reflect motor functions but can be used as indicators of adherence or 
overuse. 
Acknowledgements. This study was supported by Czech Health Research Council NU21-04-00535 and the 
Cooperatio program (research area PHAR). JH would like to acknowledge support from The Parc platform 
(www.theparc.eu). 
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Pharmacokinetics and safety of a CYP3A4-metabolised compound: healthy Chinese, Japanese, European 
participants 
Romina Nand1, Debra Tompson2, Hannah Woodcock3, Kasia Okrojek-Swiderek4, Katya Mauff5, Zahida Elliott6, 
Frances Stringer1, Masanori Yamada7, Xiao Zhang8. CPPST, GSK1, Abbotsford, NSW, Australia; CPQM, GSK2, 
London, UK; APU Respiratory, GSK3, London, UK; SERM, GSK4, Warsaw, Poland; Statistics, GSK5, London, UK; 
GCO, GSK6, Stevenage, UK; CPMS, GSK7, Tokyo, Japan; CPMS, GSK8, Shanghai, China. 

 
Introduction. Simultaneous global drug development strategies 
integrating Japan and China into early global multi-centre clinical trials 
(MRCTs) improve efficiency, reduce drug lag and accelerate patient access 
to new medicines. To facilitate Japan and China joining global MRCTs, a 
Phase 1 study in the USA investigated PK and safety of Drug-A in healthy 
Chinese, Japanese and European participants (GSK-sponsored study 
222308). This study enabled inter-ethnic comparisons based on data from 
a single study for Drug-A, which is primarily metabolised via CYP3A4. 
Aims. To evaluate the ethnic sensitivity of Drug-A PK and safety in healthy 

Chinese and Japanese participants versus European participants. 

Methods. This randomised, placebo-controlled, double-blind, parallel-group Phase 1 study enrolled 36 
participants (n=12 per ancestry group). Participants received a single oral dose of 160 mg Drug-A or placebo (3:1) 
under fasted conditions. PK parameters were assessed using non-compartmental analyses, and safety 
evaluations included adverse events (AEs), clinical laboratory tests, vital signs and electrocardiograms (ECGs). 
Results. Drug-A was rapidly absorbed, with median Tmax of 0.67ς0.75 h across ancestry groups. Plasma 
concentrations declined rapidly after Cmax, with geometric mean elimination t1/2 from 1.93ς2.58 h (Figure). 
Geometric mean Cmax and AUC were similar across ancestry groups. Across all ancestry groups, all AEs were mild 
and considered unrelated to study treatment, with no serious AEs or deaths reported. No clinically relevant 
changes in laboratory values, vital signs, or ECGs were observed. 
Discussion. These findings demonstrate low ethnic sensitivity for Drug-A PK, a compound demonstrating high 
CYP3A4-dependent metabolism. Conducting such studies early in development would help bring new medicines 
to Asian markets more efficiently and expeditiously. 
Funding: This study (222308) was funded by GSK. 
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Study on the integration of the receptor binding affinity database BindingDB and adverse drug event 
databases 
Ryuichiro Hosoya1,2, Hirokazu Mizoguchi1. Tomoko Terajima1. Reiko Ishii-Nozawa3. Hajime Kagaya1. Yoshihiro 
Uesawa2. 
Laboratory of Clinical Pharmaceutics, Faculty of Pharmaceutical Sciences, Shonan University of Medical 
Sciences1, Yokohama, Kanagawa, Japan; Department of Medical Molecular Informatics, Meiji Pharmaceutical 
University2, Kiyose, Tokyo, Japan; Department of Pharmacology, Meiji Pharmaceutical University2, Kiyose, Tokyo, 
Japan. 
 
Introduction. The use of adverse drug event databases in research has been on the rise. Recently, these 
databases have not only been employed for basic analyses of drugs and adverse events, they have also been 
utilized to investigate chemical structures and biochemical factors linked to adverse events, as well as to predict 
their onset. However, few studies have evaluated information obtained from adverse event databases at the 
receptor level. 
Aims. This study focused on BindingDB, a comprehensive database of receptorςligand binding affinities compiled 
and publicly available online by the Skaggs School of Pharmacy and Pharmaceutical Sciences (SSPPS) in the USA 
to assess its potential utility in analyzing adverse event. 
MethodsΦ ²Ŝ ŘƻǿƴƭƻŀŘŜŘ ǘƘŜ ŎƻƳǇƭŜǘŜ ŘŀǘŀǎŜǘ ά.ƛƴŘƛƴƎ5.ψ!ƭƭέ ŦǊƻƳ ǘƘŜ ƻŦŦƛŎƛŀƭ {{tt{ ǿŜōǎƛǘŜΦ ¢Ƙƛǎ ŘŀǘŀǎŜǘ 
includes approximately one million compounds along with biochemical and physicochemical data, including Ki, 
IC50, and Kd values. Although these values were experimentally derived, many entries were incomplete. We 
specifically focused on the glucocorticoid receptor (GR), one of the receptors listed in BindingDB that is 
associated with various clinical symptoms. For GR-related compounds (N = 3,781), we applied quantitative 
structureςactivity relationship analysis to develop predictive models for estimating Ki values of compounds 
lacking experimental measurements. 
Results. A predictive model developed using a neural network achieved mean R² and RMSE values of 0.764 and 
0.60, respectively, in the external validation set, indicating relatively good predictive performance. These results 
ǎǳƎƎŜǎǘ ǘƘŜ ƳƻŘŜƭΩǎ ǳǘƛƭƛǘȅ ŦƻǊ ŜǎǘƛƳŀǘƛng Ki values of compounds with unknown GR involvement. 
Discussion. ²Ŝ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǿƻǊƪƛƴƎ ƻƴ ƛƴǘŜƎǊŀǘƛƴƎ .ƛƴŘƛƴƎ5. ǿƛǘƘ ǘƘŜ ¦{ C5!Ωǎ ŀŘǾŜǊǎŜ ŜǾŜƴǘ ŘŀǘŀōŀǎŜ ǘƻ 
explore associations between adverse events and receptor-level mechanisms. 
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Aztreonam plus ciprofloxacin synergistically kills resistant Pseudomonas aeruginosa. 
Charlotte A Picton1, Jessica R Tait1, Kate E Rogers1, Wee Leng Lee1, Han B Le1, Carla López-Causapé2, Roger L 
Nation1, Antonio Oliver2, Cornelia B Landersdorfer1. Drug Delivery, Disposition and Dynamics, Monash 
University1, Parkville, VIC, Australia; Instituto de Investigacion Sanitaria Illes Balears2, Palma De Mallorca, 
BALEARIC ISLANDS, Spain. 
  
Introduction. Effective use of antibiotics is crucial to 
successfully treat resistant infections in patients. 
Aims. To investigate the efficacy of aztreonam (ATM) and 
ciprofloxacin (CIP) combination therapy against 
Pseudomonas aeruginosa strains with common resistance 
mechanisms.  
Methods. The PAO1 wild-type reference strain and 11 
ƛǎƻƎŜƴƛŎ ǎǘǊŀƛƴǎ όǎƛƴƎƭŜ Ƴǳǘŀƴǘǎ t!ɲŘŀŎ.Σ t!ɲ!5Σ 
t!ɲ!5!5Ƙо ŀƴŘ t!ɲ!5!5Ƙн!5Ƙо ǿƛǘƘ !ƳǇ/ ʲ-
ƭŀŎǘŀƳŀǎŜ ƘȅǇŜǊǇǊƻŘǳŎǘƛƻƴ ŎŀǳǎŜŘ ōȅ ŘƛŦŦŜǊŜƴǘ ƳǳǘŀǘƛƻƴǎΣ t!ɲƳŜȄw ŀƴŘ t!ɲƳŜȄ½ ǿƛǘƘ aŜȄ!.-OprM and 
MexXY-hǇǊa ŜŦŦƭǳȄ ǇǳƳǇ ƻǾŜǊŜȄǇǊŜǎǎƛƻƴΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ŀƴŘ t!ɲhǇǊ5 ǿƛǘƘ ǊŜŘǳŎŜŘ ŜƴǘǊȅ ǇƻǊƛƴǎ ŀƴŘ ŘƻǳōƭŜ 
Ƴǳǘŀƴǘǎ t!ɲhǇǊ5ɲŘŀŎ.Σ t!ɲhǇǊ5ɲ!5Σ t!ɲ!5ɲƳŜȄwΣ ŀƴŘ t!ɲhǇǊ5ɲƳŜȄwύ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘ ƛƴ тн-h static-
concentration time-kill studies. Clinically relevant concentrations of CIP and ATM were studied. Total viable and 
resistant bacterial counts were determined, and a mechanism-based mathematical model (MBM) was 
developed that incorporated the resistance mechanisms.  
Results. {ȅƴŜǊƎȅ όҗн-log10 lower than most effective monotherapy) was observed at ATM 25 mg/L plus CIP 0.5 
mg/L for 9 of the 12 strains (Fig. shows one strain), with mutants containing the mexR ŘŜƭŜǘƛƻƴ όt!ɲƳŜȄwΣ 
t!ɲ!5ɲƳŜȄwΣ ŀƴŘ t!ɲhǇǊ5ɲƳŜȄwύ ōŜƛƴƎ ǘƘŜ ŜȄŎŜǇǘƛƻƴΦ t!ɲƳŜȄw ŀƴŘ t!ɲhǇǊ5ɲƳŜȄw ǊŜǎǳƭǘŜŘ ƛƴ ǎȅƴŜǊƎƛǎǘƛŎ 
ƪƛƭƭƛƴƎ ŀǘ !¢a нр ƳƎκ[ Ǉƭǳǎ /Lt мΦл ƳƎκ[Σ ǿƘƛƭǎǘ t!ɲ!5ɲƳŜȄw ǊŜǎǳƭǘŜŘ ƛƴ ŀŘŘƛǘƛǾŜ ōŀŎǘŜǊƛŀƭ ƪƛƭƭƛƴƎΦ !ƭƭ 
monotherapies failed except for t!ɲ!5!5Ƙн!5ƘоΣ ǿƘŜǊŜ /Lt мΦл ƳƎκ[ ǿŀǎ ōŀŎǘŜǊƛŎƛŘŀƭΦ ¢ƘŜ a.a ŘŜǎŎǊƛōŜŘ 
the data well. 
Discussion. Combination therapy of ATM and CIP synergistically killed bacteria and inhibited regrowth in the 
wild-type strain and 10 of the 11 isogenic strains where monotherapies failed to do so. This research highlights 
the promising synergy of ATM and CIP against strains with common resistance mechanisms.  
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Efficacy and safety of FLT3-inhibitors in acute myeloid leukemia: a systematic review and meta-analysis 
Dymphy R Huntjens, Priothera SAS, Saint-Louis, France 
  
Background. Patients with FLT3-ITD acute myeloid leukemia (AML) remain at high risk of relapse after allogeneic 
hematopoietic stem cell transplantation (allo-HSCT), resulting in higher mortality. FLT3 inhibitors (FLT3i) have 
been investigated as post-transplant maintenance therapy to improve survival, but their effect on safety, 
particularly graft-versus-host disease (GVHD) is not well established. This meta-analysis aims to determine the 
effect of post-allo-HSCT FLT3 inhibitor maintenance therapy, compared with placebo or no maintenance, on the 
incidence of acute and chronic GVHD, as well as overall and relapse free survival in patients with FLT3-ITD AML. 
Methods. A literature search was performed in PUBMED to identify randomized control trials (RCT) in FLT3-ITD 
AML. Risk of bias was assessed using Cochrane risk of bias assessment tool 2. Efficacy endpoints included OS and 
RFS, and safety endpoints included acute and chronic GVHD. Pooled hazard ratio (HR) or relative risk (RR) with 
corresponding 95% confidence interval (CI) were calculated using random effects models. Analyses were 
performed using R (version 4.4.1), using package meta (version 8.0-2). 
Results. Five RCT studies with 890 patients were included in this meta-analysis. No between-study heterogeneity 
was observed. Post-transplant FLT3i maintenance was associated with a higher incidence of chronic GVHD 
(RR = 1.23, 95%CI 1.04ς1.45, p = 0.02), but not acute GVHD (RR = 1.08, 95%CI 0.88ς1.32, p = 0.48). FLT3 
inhibitors significantly prolong OS and RFS (HR_OS = 0.63; 95%CI 0.47ς 0.84, p < 0.01, HR_RFS = 0.50; 95%CI 
0.35ς 0.72, p < 0.01), corresponding to a 37% relative reduction in the risk of death or 50% reduction in relapses. 
Discussion. A limitation of our analysis is the existing heterogeneity in transplant procedures and drug 
treatments used. Nevertheless, post- transplant FLT3i maintenance therapy in FLT3- mutated AML patients 
showed significant improvement in OS and RFS yet a higher risk of chronic GVHD than control treatment. These 
findings highlight a relevant benefitςrisk profile that warrants consideration in post-transplant management.  
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KEFALOS trial: does losartan reduce cephalexin plasma concentrations in humans? 
Mikael O W Piha1,2, Päivi Hirvensalo1, Marica T Engström1, Eriika Savontaus1,2, Mikko Niemi3, Anne M Filppula4 
& Aleksi Tornio1,2. Inst of Biomed, Univ of Turku1, Turku, Finland; Unit of Clin Pharmacol, Turku Univ Hosp2, Turku, 
Finland; Dept of Clin Pharmacol, Univ of Helsinki and Helsinki Univ Hosp3, Helsinki, Finland; Pharm Sci Lab, Åbo 
Akademi Univ4, Turku, Finland. 
  
Introduction. Cephalexin, a clinically important oral antibiotic, is absorbed almost completely due to active 
intestinal uptake by peptide transporter 1 (PEPT1). In a previous study, the simultaneous ingestion of zinc 
sulphate, an in vitro PEPT1 inhibitor (Okamura et al, 2003), reduced cephalexin plasma concentrations markedly 
in humans (Ding et al, 2012). Interestingly, losartan, an antihypertensive drug, inhibits PEPT1 even more potently 
than zinc sulphate in vitro (Knütter et al, 2009). 
Aims. This phase I clinical trial aims to investigate the effects of losartan on the pharmacokinetics of cephalexin 
during simultaneous and staggered ingestion in humans. 
Methods. For this randomised, crossover, 3-phase, open-label, vehicle-controlled clinical trial, 12 healthy 
volunteers will be recruited to ingest single doses of 100 mg of losartan at the same time with, or 3 h prior to, 
single doses of 500 mg of cephalexin. The comparator for losartan will be water. On 3 study days separated by 
1-week washout periods, venous blood samples will be drawn and urine collected for up to 8 h after ingestion 
of cephalexin. The plasma and urine concentrations of cephalexin will be measured using liquid 
chromatographic-mass spectrometric methods and compared between the trial phases. This trial will be 
registered on ClinicalTrials.gov during autumn 2025. 
Results. The trial is planned for January 2026, and drug concentration results can be expected in early spring. 
Discussion. Cephalexin and losartan are among the most commonly used drugs worldwide. If ingested at the 
same time, losartan could potentially reduce the absorption and antibacterial effect of cephalexin. Given the 
high risk of concomitant use, it is crucial to investigate an optimal dosing interval to prevent this drug interaction. 
 
Ding et al (2012) Br J Clin Pharmacol 73:422-427 
Knütter et al (2009) Drug Metab Dispos 37:143-149 
Okamura et al (2003) Pharm Res 20:1389-1393 
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Deprescribing allopurinol in a typical gout patient receiving haemodialysis:  A PKPD simulation  
Noha Kamel1,2, Daniel F.B. Wright1, Chi Kien Phung3, Anna Dixon1, Sophie Stocker1. Sch. of Pharmacy, Univ. of 
Sydney1, NSW, AUS; Clin. Pharm. & Pharm. Pract. Dept., Mans. Univ.2; Hanoi Univ. of Pharm.3 

  
Introduction. Allopurinol, a urate-lowering therapy used to 
manage gout, is commonly prescribed in patients receiving 
haemodialysis (HD). Urate is effectively removed by HD raising 
the question of whether allopurinol is needed to achieve the 
serum urate (SU) target of < 0.36 mmol/L.  
Aims. To simulate SU concentration changes for a typical gout 
patient with CKD stage 5 taking allopurinol 100 mg daily with 
and without dialysis and after allopurinol dose reduction and 
deprescribing.  
Methods. A semi-mechanistic PKPD model was built using a PK 
model for oxypurinol (Hishe et al, 2023) and a PD model for uric acid (Hill-McManus et al, 2018). An additional 
compartment was added to capture intestinal urate clearance and dialysis was added as a flag (on/off). A single 
subject simulation of SU concentrations was conducted for a typical gout patient weighing 85 kg with CKD stage 
5. Nine pre-dialysis SU concentrations were tested in 0.05 increments (0.33-0.69 mmol/L). SU was simulated for 
allopurinol 100 mg/day over 4 months without HD.  At 4 months, HD thrice weekly over 4 h was initiated. At 
month 5, the allopurinol dose was reduced to 50 mg/day, and at month 6 allopurinol was discontinued. The 
ƳƻŘŜƭ ǿŀǎ ŎƻŘŜŘ ƛƴ w ǇŀŎƪŀƎŜ ΨƳǊƎǎƻƭǾŜΩ όw пΦрΦмύΦ !ǾŜǊŀƎe steady-state weekly SU concentrations (SUss,avg,) 
were reported.  
Results. After the initiation of HD,  the SUss,avg was < 0.36 mmol/L for allopurinol 100 and 50 mg daily and after 
allopurinol deprescribing. (Fig. Pre-HD SU 0.33, 0.56 and 0.69 mmol/L depicted).  
Discussion. Our indicative results suggest that allopurinol deprescribing may be feasible in some patients with 
gout on HD without a loss of efficacy. These findings support prospective allopurinol deprescribing studies for 
patients receiving HD.  
 
HillȤMcManus D et al. (2018). Br J Clin Pharmacol, 84, 142ς152 
Hishe HZ et al. (2023). Clin Transl Sci, 16, 422ς428. 
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Optimizing rivaroxaban dosing in hepatic and renal impairment via PBPK-PD virtual trial 
Jianbin Li1, Ye Chen1, Boya Gao1, Hanyu Chen1, Hong Wei2,Yu Zhou1. Dept of Clinical Pharmacy and Pharmacy 
Administration, School of Pharmacy, Fujian Medical University1, Fuzhou, China; Shengli Clinical Medical College 
ƻŦ CǳƧƛŀƴ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ /ŀŘǊŜǎΩǎ IŜŀƭǘƘŎŀǊŜ hŦŦƛŎŜ, Fujian Provincial Hospital, Fuzhou University Affiliated 
Provincial Hospital2, Fuzhou, China. 
  
Introduction. Balancing the efficacy and safety of rivaroxaban for stroke prevention in atrial fibrillation is 
complicated by organ impairment and drug-drug interactions. Current guidelines lack specific dosing 
recommendations for these scenarios, primarily due to a lack of direct clinical trial evidence in these populations. 
Aims. An integrated PBPK-pharmacodynamic (PBPK-PD) model was developed to simulate the effects of 
rivaroxaban in virtual patient populations.Through simulations across varying degrees of hepatic and renal 
impairment and diverse drug-drug interaction scenarios, this framework is particularly designed to provide 
quantitative, individualized dosing recommendations for complex clinical situations not explicitly addressed by 
current guidelines. 
Methods. This was a virtual clinical study employing a PBPK-PD model. Virtual patient cohorts were generated 
to represent healthy individuals and patients with six distinct clinical conditions. Simulated daily oral doses of 
rivaroxaban (5 mg to 30 mg) in virtual patient cohorts to determine optimal dosing regimens. Key outcomes 
included plasma concentration and Factor Xa inhibition. An optimal dose aligned with the therapeutic window 
(25th-75th percentile) for healthy subjects receiving a 20 mg daily dose. 
Results. The validated model provided a mechanistic basis for established dose adjustments, such as the 15 mg 
qd dose for moderate renal impairment, and suggested no dose change for Child-Pugh A. It identified 10 mg qd 
as optimal for Child-Pugh B and 7.5 mg qd for moderate renal impairment with the CYP3A4 inhibitor co-
administration. Conversely, a 30 mg qd dose was proposed for mild hepatic impairment with a strong CYP3A4 
inducer. For severe renal failure, the model confirmed that no dose could safely achieve therapeutic targets, 
highlighting significant risks. 
Discussion. By integrating drug exposure and response, this PBPK-PD modeling framework provides an aided 
decision-support tool for optimizing rivaroxaban doses in challenging clinical scenarios.  
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CYP450-mediated drugςdrug interactions in oncology: recognition, management and educational perspective 
Liliana Mititelu-¢ŀǊǚŇǳ1, Cristina Mihaela Ghiciuc1, Michael Schenker2,3Σ 5ŀƴ DƘŜƻǊƎƘŜ aŇƭŇŜǎŎǳ4, Puiu Olivian 
Stovicek2,4, Ramona Adriana Schenker2. University of Medicine and Pharmacy Grigore T Popa1Σ LŀǓƛΣ wƻƳŀƴƛŀΤ {ŦΦ 
Nectarie Oncology Center2, Craiova, Romania; University of Medicine and Pharmacy3, Craiova, Romania; Titu 
Maiorescu University4, Bucharest, Romania.  
  
Introduction. Cancer patients are at increased risk of drugςdrug interactions (DDIs) due to polypharmacy and 
the narrow therapeutic window of many antineoplastic agents. Cytochrome P450 (CYP450) enzymes play a 
central role in the metabolism of both anticancer drugs and adjuvant medications. DDIs can reduce treatment 
efficacy, increase toxicity, compromise patient safety, and significantly impact treatment adherence and quality 
of life. 
Aims. The aim of this study is to analyze DDIs in cancer patients, with a focus on mechanisms mediated by the 
CYP450 system. 
Methods. A systematic search was conducted in PubMed, ResearchGate, and Google Scholar databases using 
terms related to DDIs in oncology. Observational studies, systematic reviews, and meta-analyses reporting 
clinically relevant DDIs in oncology mediated by CYP450 enzymes were included. 
Results. Studies report a variable prevalence (30ς60%) of potential or actual DDIs in cancer patients. Inhibition 
of CYP3A4 by azole antifungals or macrolides increases levels of tyrosine kinase inhibitors; induction of CYP3A4 
by dexamethasone decreases imatinib concentrations; inhibition of CYP2D6 by SSRI antidepressants reduces 
ǘŀƳƻȄƛŦŜƴ ŀŎǘƛǾŀǘƛƻƴΤ /¸tн/ф ƛƴǘŜǊŀŎǘƛƻƴǎ ŀƳǇƭƛŦȅ ǿŀǊŦŀǊƛƴΩǎ ŀƴǘƛŎƻŀƎǳƭŀƴǘ ŜŦŦŜŎǘ όр-fluorouracil, capecitabine, 
ciprofloxacin, metronidazole) or diminish it (rifampicin, antiepileptics); induction of CYP1A2 by smoking 
accelerates erlotinib metabolism. Clinical consequences include hospitalizations, dose adjustments, or 
discontinuation of cancer therapy. 
Discussion. Recognition and management of DDIs are critical in oncology, with the potential to directly influence 
therapeutic outcomes and patient safety. Systematic use of DDI screening tools and fostering interdisciplinary 
collaboration may reduce risks and support a safe, personalized therapeutic approach. In addition, patient and 
caregiver education regarding self-medication and dietary supplement use is essential for DDI prevention. 
Unrecognized DDIs may compromise oncological outcomes as severely as disease progression itself, highlighting 
the critical importance of early detection and proactive management. 

 

 

 

 

 

 

 

 



P342 

Clinical decision support models to optimise controlled ovarian 
hyperstimulation: a scoping review 

Mr Robin Lu 
 
Tuesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Clinical decision support models to optimise controlled ovarian hyperstimulation: a scoping review 
Robin Lu1, Toni Michael1, Vinayak Smith2,3, Beverley Vollenhoven1,2, Sophie L Stocker1. Sch. Pharm., Univ. 
Sydney1, Sydney, NSW; Dept. Ob. & Gyn., Monash Univ.2, Melbourne, VIC; Virtus Health Pty Ltd3, Melbourne, 
VIC 
  
Introduction. Optimising artificial reproductive technologies (ART) remains a major challenge due to the high 
variability in ovarian reserve and responsiveness to controlled ovarian hyperstimulation (COH), contributing to 
suboptimal oocyte yield. Different COH response prediction models are emerging, designed to inform therapy 
decision-making and optimise COH outcomes.  
Aims. To examine the efficacy of model-based, machine learning (ML) and artificial intelligence (AI) clinical 
decision support (CDS) approaches to inform COH medication decisions.  
Methods. A scoping search of Embase, MEDLINE, PubMed, and Scopus followed PRISMA-ScR. Studies evaluating 
model-based, ML or AI-driven CDS tools to optimise COH dosing and/or ovulation trigger timing were included. 
The number of retrieved or metaphase II (MII) oocytes and clinical pregnancy rates were assessed. 
Results. From screening 2879 studies, five were included (n = 16441). Three studies examined ML-based models 
whilst two used AI-based prediction models. Using precision dosing models (n=2) resulted in a modest increase 
in the number of MII oocytes (+1.5; P <0.001), and a decrease in the total gonadotropin dose used for COH 
(- 195IU; P <0.001), compared to standard care. Oocyte trigger timing (n=1) retrieved more MII oocytes (+2.5; P 
<0.01) compared to standard care. Models incorporating both dosing and oocyte trigger timing (n=2) produced 
results consistent with precision dosing alone. Studies did not assess clinical pregnancy rates, using MII oocytes 
number as a proxy for treatment success. 
Discussion. No additive benefit of combing precision dosing and oocyte trigger timing models was observed. 
Follicles vary in sensitivity to follicle stimulating hormone, with highly sensitive follicles responding earlier and 
driving heterogeneous growth. Precision dosing models promote follicular growth homogeneity and increase 
simultaneous follicle maturation, optimising COH response. Current literature focuses on AI- or ML- driven 
prediction. Future research should evaluate whether pharmacological model-based approaches (e.g. 
Pharmacokinetic-informed dosing models) integrated into CDS tools can further optimise COH processes and 
clinical outcomes. 

  



P344 

Population pharmacokinetic-pharmacodynamic modelling of follicle-
stimulating hormone and inhibin-B to predict ovarian response 

Ms Toni Michael 
 
Tuesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 14, 2026 

Population Pharmacokinetic-Pharmacodynamic Modelling of Follicle-Stimulating Hormone and Inhibin-B to 
Predict Ovarian Response 
Toni Michael1, Vinayak Smith2,3, Beverley Vollenhoven1,3,4,5,, Sophie Stocker1,2,6. Sch. Pharm., Univ. Sydney1, 
Sydney, NSW; Virtus Health Pty Ltd2, Melbourne, VIC; Dept. Ob. & Gyn., Monash Univ.3, Melbourne, VIC; Monash 
IVF4, Melbourne, VIC; Monash Health5Σ aŜƭōƻǳǊƴŜΣ ±L/Τ 5ŜǇǘΦ /ƭƛƴΦ tƘŀǊƳΦ ϧ ¢ƻȄƛŎƻƭΦΣ {ǘΦ ±ƛƴŎŜƴǘΩǎ IƻǎǇΦ6, 
Sydney, NSW. 
  
Introduction. Controlled ovarian hyperstimulation (COH) involves administration of recombinant follicle-
stimulating hormone (FSH) to stimulate follicular maturation. Follicles secrete inhibin-B as they grow, making it 
a sensitive ovarian response biomarker. There is inter-individual variability in FSH PK, inhibin-B dynamics, and 
oocyte retrieval. 
Aims. To: (i) update and extend a published popPK/PD model of FSH and inhibin-B, (ii) evaluate the influence of 
covariates, and (iii) assess model performance using real-world clinical data to inform individualised FSH dosing. 
Methods. A published one-compartment PK model with first order absorption and linear elimination, linked to 
a PD turnover model for inhibin-B production stimulated by FSH, served as the a priori model. Data from 81 
women undergoing COH was used to update the model, followed by stepwise correlation tests for covariate 
evaluation. Covariates assessed included baseline age, weight, anti-Müllerian Hormone (AMH), oestradiol, and 
luteinizing hormone (LH). Model performance was assessed using diagnostic plots and visual predictive checks 
(VPCs). Models were estimated using non-linear mixed-effects modelling through the SAEM algorithm using 
Monolix (2024R1). 
Results. hŦ ум ǇŀǘƛŜƴǘǎΣ ŀƭƭ ŎƻƴǘǊƛōǳǘŜŘ җн ώC{Iϐ ŀƴŘ ну ŎƻƴǘǊƛōǳǘŜŘ җн ώƛƴƘƛōƛƴ-B] to the PK and PD models, 
respectively. The typical patient was 36 years old (SD 4.7), weighing 67 kg (SD 11.6), was 1.64 m tall (SD 0.6), and 
taking 250 IU/d (range 125-450 IU/d) of follitropin alfa. The updated model improved fit relative to the a priori 
ƳƻŘŜƭ ό.L/Ŏ Ґ нмфсΦтт ǾǎΦ ннплΦмрΤ ҍн[[ Ґ нлссΦсп ǾǎΦ нмнтΦпύΦ ¢ƘŜ Ŧƛƴŀƭ tY ǇŀǊŀƳŜǘŜǊ ŀƴŘ ŎƻǾŀǊƛŀǘŜ 
relationships are: CL/F=0.53*(Weight/70)0.92 L/h; [FSH]=0.62*e(-0.0012*[oestradiol]) IU/L. The final PD parameter and 
covariate relationships are: Kout (Inhibin-B)=1.01*e(0.026*[LH]) h-1; [Inhibin-B]=21.28*e(0.049*AMH) pg/mL. VPCs indicated 
adequate description of data. 
Discussion. Integrating covariates improved the FSH-Inhibin-B popPK/PD model performance. Individualised FSH 
dosing should consider patient weight, AMH, oestradiol and LH concentration. All identified effects are 
biologically plausible. Inclusion of in-cycle biomarkers as time-varying covariates would be useful to inform FSH 
dose adjustments. Planned simulations will evaluate personalised dosing strategies for predicted poor 
responders to improve outcomes. 
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Menthol dose reframes nicotine metabolism under controlled aerosol exposure 
Jiyun Nam¹, Suji Kim¹, Aeri Ha¹, Seong Shoon Yoon², Sooyeun Lee¹,*. Dept of Pharmacy, Univ of Keimyung¹, Daegu, 
South Korea; Dept of Korean Medicine, Univ of Daegu Haany², Daegu, South Korea. 
  
Introduction. Menthol (MEN) is widely added to electronic 
cigarette liquids to reduce aerosol harshness; however, its 
effects on nicotine (NIC) uptake and systemic metabolism 
remain inconsistent. These discrepancies highlight the need 
for controlled inhalation models to clarify MEN-associated 
modulation of NIC metabolism. 
Aims. This study aimed to determine the concentration-
dependent effects of MEN on systemic NIC metabolism under 
controlled aerosol inhalation using a validated LCςMS/MS platform. 
Methods. Rats were exposed via whole-body inhalation to aerosolized nicotine (NIC, 30 mg/mL) alone or with 
menthol (MEN, 15 or 30 mg/mL). Serial plasma samples were collected up to 12 h post-exposure, and urine was 
collected cumulatively over 12 h. NIC and its primary metabolites, cotinine (COT) and trans-3Ω-hydroxycotinine 
(3HC), were quantified in plasma and urine using validated LCςMS/MS. 
Results. Despite identical exposure, the NIC-only group showed marked interindividual variability in plasma NIC 
levels, prompting post hoc stratification by early systemic exposure. After stratification, differences between 
NIC-only and MEN 15 mg/mL were attributable to NIC exposure rather than MEN. No MEN-attributable changes 
were observed in plasma or urinary metabolite ratios at 15 mg/mL. In contrast, MEN 30 mg/mL significantly 
increased plasma 3HC concentrations and the 3HC/COT ratio over 12 h, without altering plasma NIC or COT 
levels. 
Discussion. These findings indicate a concentration-dependent menthol effect. While MEN 15 mg/mL did not 
alter nicotine metabolism, MEN 30 mg/mL enhanced downstream biotransformation from COT to 3HC, as 
reflected by an increased 3HC/COT ratio. 
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Advanced hybrid GNN-ML framework for robust CYP3A4 inhibition prediction and validation  
Somin Woo1,2,3, Jihye Seo4, Jong-Sup Bae1, Sang-Hyun Min1,2,5. Grad Sch of Pharm, Kyungpook Natl Univ1, 

Daegu, ROK; BK21 Healthc Converg Educ Grp, Kyungpook Natl Univ2, Daegu, ROK; Daegu RISE Ctr, Kyungpook 
Natl Univ3, Daegu, ROK; Dept of Life Sci, Kyungpook Natl. Univ4, Daegu, ROK; Dept of Innov Pharm Sci, 
Kyungpook Natl Univ5, Daegu, ROK 
  
Introduction. Cytochrome P450 3A4 (CYP3A4) is a primary cause of adverse drug-drug interactions (DDIs). 
Developing robust predictive models across diverse chemical spaces remains a critical challenge in 
pharmacological screening. 
Aims. This study developed an augmented hybrid Graph Neural Network-Machine Learning (GNN-ML) 
framework to enhance the reliability of CYP3A4 inhibition (%) predictions. 
Methods. A curated dataset of 23,713 compounds was utilized to train and evaluate multiple architectures. 
The framework combines vector-based ML models (e.g., LightGBM) with GNNs incorporating contrastive 
learning and manifold mixup. To ensure robustness, Simplified Molecular Input Line Entry System (SMILES) 
enumeration-based test-time augmentation was applied during the inference phase (Bjerrum, 2017). 
Performance was validated using an external set of 100 newly generated experimental data points to assess 
generalizability in real-world screening scenarios. 
Results. The hybrid model outperformed individual models 
(root mean square error (RMSE)=19.0784, r=0.7570) and 
significantly stabilized predictions for structurally novel 
compounds. External validation confirmed high reliability 
(Custom Metric=0.8035), while SHapley Additive exPlanations 
(SHAP) analysis identified key molecular fragments contributing 
to CYP3A4 binding affinity. 
Discussion. Integrating graph-based features with descriptor-based ML improves metabolic liability prediction. 
This framework offers a practical tool for high-throughput DDI risk assessment and streamlines early-stage 
drug discovery. Future research will focus on extending this methodology to develop %inhibition models for 
other major CYP isoforms. 

 
Bjerrum EJ (2017) arXiv:1703.07076 
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HDAC inhibition-driven phosphoglucomutase 1 succinylation promotes hepatocellular carcinoma progression 
Xiangchang Zeng1, Deliang Huang1, Jun Chen1 5ŜǇŀǊǘƳŜƴǘ ƻŦ [ƛǾŜǊ 5ƛǎŜŀǎŜǎΣ {ƘŜƴȊƘŜƴ ¢ƘƛǊŘ tŜƻǇƭŜΩǎ IƻǎǇƛǘŀƭΣ 
The Second Affiliated Hospital of Southern University of Science and Technology1, Shenzhen, Guangdong 
518112, China. 
Introduction. Hepatocellular carcinoma (HCC) is one of the leading causes of cancer-related mortality 
worldwide, and metabolic reprogramming is a key regulatory factor driving the occurrence and development of 
liver cancer. Phosphoglucomutase 1 (PGM1) is a crucial enzyme involved in both the synthesis and breakdown 
of glycogen. However, the role of succinylation of PGM1 in HCC progression remains unclear. 
Aims. This study aims to elucidate the succinylation modification of PGM1 and its effect on the progression of 
hepatocellular carcinoma. 
Methods. Quantitative proteomic analysis of lysine succinylation was conducted on human hepatocellular 
carcinoma tissues and paired adjacent non-tumor tissues by mass spectrometry. The key succinylation (Ksuc) 
sites affecting PGM1 were analyzed through mass spectrometry, immunoprecipitation (IP), and site-directed 
mutagenesis. The enzyme responsible for catalyzing lysine succinylation of PGM1 was identified. The enzymatic 
activity of PGM1 was assessed. The effects of succinylation at PGM1 lys234/235 on tumor growth were 
evaluated in vitro by CCK8 assays. The influence of PGM1 lys234/235 succinylation on the anti-liver cancer effect 
of lenvatinib was evaluated. 
Results. The levels of PGM1 lys234/235 succinylation were significantly higher in hepatocellular carcinoma 
tissues than those in adjacent non-tumor tissues. The mimicking mutation (K234/235E) markedly increased the 
succinylation levels and reduced the protein expression of PGM1 compared with wild-type PGM1. Trichostatin 
A (TSA), a potent and specific inhibitor of HDAC class I/II, increased the succinylation level of PGM1. Furthermore, 
succinylation of PGM1 lys234/235 (K234/235E) reduced the enzymatic activity of PGM1. The mimicking PGM1 
lys234/235 succinylation mutation (K234/235E) significantly enhanced the proliferation of HepG2 and Huh7 
cells. Moreover, PGM1 lys234/235 succinylation reduced the sensitivity of hepatocellular carcinoma to 
lenvatinib. 
Discussion. The succinylation of PGM1, which is negatively regulated by HDAC, promotes hepatocellular 

carcinoma progression, thereby uncovering a novel regulatory mechanism of PGM1. This finding suggests that 

targeting the succinylation of PGM1 could be a promising therapeutic strategy for hepatocellular carcinoma. 
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Population pharmacokinetics of intravenous ampicillin in non-critical inpatients 
Andres F Zuluaga1, Ivone E. Jimenez1, Andres Hincapie1, María A Montoya-Giraldo1.  
1LIME: Laboratorio Integrado de Medicina Especializada, Dept of Pharmacol & Toxicol, University of Antioquia, 
Hospital Alma Mater de Antioquia, Medellín, ANT, Colombia. MINCIENCIAS (111589786169). 
  
Introduction. Ampicillin remains a cornerstone of treatment for severe 
infections, yet pharmacokinetic (PK) data in non-critical hospitalized 
patients are scarce. Population PK (pop-PK) modeling may support 
individualized dosing and optimize therapeutic outcomes. 
Aims. To develop a pop-PK model describing the pharmacokinetics of 
ampicillin administered as a 3 g intravenous infusion over two hours in 
non-critical hospitalized patients. 
Methods. Fifteen inpatients receiving ampicillin were prospectively 
enrolled. Serial blood samples were collected during and after the 
infusion, yielding 75 observations. One- and two-compartment models 
with first-order elimination were tested. Covariates included age, 
weight, and renal function. NLM effects modeling was performed with Pmetrics. Model fit was assessed by 
goodness-of-fit plots, R², bias, and imprecision. 
Results. A one-compartment model with first-order elimination provided the best fit, converging after 74 cycles. 
Individual observed-predicted plots yielded an R² of 0.983. Model bias was 0.008 and imprecision 5.27. Final 
parameter estimates (median) included an ŜƭƛƳƛƴŀǘƛƻƴ Ŏƻƴǎǘŀƴǘ ƻŦ лΦу ƘѐцΣ ŀǇǇŀǊŜƴǘ ŎŜƴǘǊŀƭ ǾƻƭǳƳŜ ƻŦ 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ орΦс [Σ ŀƴŘ ŀōǎƻǊǇǘƛƻƴ ǊŀǘŜ Ŏƻƴǎǘŀƴǘ όYŀύ ƻŦ мΦлп ƘѐцΦ .{± ǿŀǎ ǎǳōǎǘŀƴǘƛŀƭ ό/±҈ опς159). Renal 
function and body weight were significant covariates affecting clearance. The median trough concentration was 
35.7±12 mg/L. 
Discussion. The developed pop-PK model adequately described ampicillin pharmacokinetics in non-critical 
hospitalized patients and highlighted the influence of renal function and weight on clearance. These findings 
support the use of individualized dosing strategies in this population, although validation in larger cohorts is 
needed. 
 
Neely MN, et. Al. (2012). Ther Drug Monit 34(4):467ς476. 
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Population pharmacokinetics of metformin in Colombian patients with type 2 diabetes mellitus  
Ivone  Jiménez-Toro, Andrés Hincapié, Andrés F Zuluaga  
LIME: Laboratorio Integrado de Medicina Especializada, MINCIENCIAS (111589786169), Dept. Farmacología y 
Toxicología, Universidad de Antioquia, Hospital Alma Mater de Antioquia, Medellín, Colombia.  
 
  
Introduction. Achievement of glycaemic targets in Colombian patients 
with type 2 diabetes mellitus (T2DM) under metformin monotherapy 
remains low. Population pharmacokinetic (PK) studies may clarify drug 
behaviour and optimise dosing. 
Aims. To determine the PK of metformin in Colombian adults and 
evaluate covariates affecting clearance. 
Methods. Twenty-nine T2DM patients received a single oral dose of 
500, 850, or 1000 mg. Plasma concentrations were quantified by HPLC 
and analysed with Pmetrics using non-linear mixed effects modelling. 
Covariates assessed: age, weight, fat mass, clearance, and SLC22A1 polymorphisms. 
Results. A two-compartment model with first-order elimination best described the data (R² = 0.96). Mean 
ŜǎǘƛƳŀǘŜǎΥ ŎƭŜŀǊŀƴŎŜ рΦр [κƘΣ ŘƛǎǘǊƛōǳǘƛƻƴ ǾƻƭǳƳŜ тпΦл [Σ ŀōǎƻǊǇǘƛƻƴ Ŏƻƴǎǘŀƴǘ лΦотф ƘѐцΣ ƭŀƎ ǘƛƳŜ лΦпот ƘΣ 
intercompartmental clearance 61.7 L/h, bioavailability 0.58. Body weight significantly influenced clearance (CL 
Ґ /[мϝόǿǘκтлύхϊьъύΦ 
Discussion 
Metformin PK in Colombian T2DM patients is best explained by a two-compartment model. Body weight was 
the main covariate affecting clearance, supporting the need for weight-adjusted dosing to improve treatment 
outcomes. 
 
Neely, M.N., et al. (2012). Ther Drug Monit;34(4):467ς476 
Inzucchi SE, et al (2015). Diabetes Care. 2015. 
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Population pharmacokinetics of tacrolimus in long-term adult transplant recipients 
Ivone  Jiménez-Toro, Andrés Hincapié, María Alejandra Montoya, Andrés F Zuluaga. 
LIME: Laboratorio Integrado de Medicina Especializada, MINCIENCIAS (111589786169), Dept. Farmacología y 
Toxicología, Universidad de Antioquia, Hospital Alma Mater de Antioquia, Medellín, Colombia.  
 
Introduction. Tacrolimus is a cornerstone immunosuppressant in organ 
transplantation, but its pharmacokinetics (PK) show wide interindividual 
variability. Most studies have focused on early post-transplant periods, 
leaving long-term use less understood. 
Aims. To develop a population PK model of tacrolimus in adult transplant 
recipients more than four years post-transplant and identify relevant 
covariates. 
Methods. Nine adult transplant recipients, all >4 years post-transplant, 
were enrolled. Intensive sampling (six samples/day) generated 57 tacrolimus concentration data points. Plasma 
concentrations were analysed using Pmetrics with non-linear mixed effects modelling. Covariates tested 
included body mass index (BMI), haematocrit, time since transplant, and CYP3A5 and ABCB genotypes. 
Results. A two-compartment model with first-order elimination best fitted the data (R² = 0.86). Median lag time 
and bioavailability were 55 min and 75%, respectively. Subpopulations were identified for parameters including 
bioavailability, elimination rate (Ke), absorption constant (Ka), and intercompartmental clearance (Q). 
Discussion. This model describes tacrolimus PK in long-term transplant recipients and highlights the influence 
of patient-specific factors. Findings support the potential for individualised dosing strategies. External validation 
is required to confirm clinical utility. 
 
Asberg A et al (2013) Transpl Int 26:1198ς1205. Campagne O et al (2019) J Clin Pharmacol 59:309ς320. 
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Post-COVID Etiology of Community-Acquired Pneumonia and Pharmacological Implications: A Cross-Sectional 
Study from Kazakhstan 
Nurgul Ablakimova1, Svetlana Rachina2, Gaziza Smagulova1. Department of Pharmacology, Clinical 
Pharmacology, West Kazakhstan Marat Ospanov medical university, Aktobe, Kazakhstan; Hospital Therapy 
Department No. 2, I.M. Sechenov First Moscow State Medical University, Moscow, Russia.  
  
Introduction. Community-acquired pneumonia (CAP) 
remains a major global health issue. The impact of COVID-
19 on CAP etiology, especially in Central Asia, is unclear. 
Aims.  To assess the etiologic profile of CAP in hospitalized 
adults in Kazakhstan during the post-COVID-19 period. 
Methods. This cross-sectional study included adults 
hospitalized with CAP in two hospitals in Aktobe, 
Kazakhstan. Diagnostics included sputum culture, rapid 
antigen tests (for S. pneumoniae, L. pneumophila, 
influenza A/B, SARS-CoV-2), and PCR for M. 
pneumoniae and C. pneumoniae. 
Results. Among 184 patients (median age 55; 56.5% 
female), an etiology was identified in 28.8%. M. pneumoniae was the most common pathogen (34.4%), followed 
by S. pneumoniae (19.7%), K. pneumoniae (11.5%), C. pneumoniae (9.8%), and M. catarrhalis (9.8%). Only one 
SARS-CoV-2 case was found; no influenza was detected. Mixed infections occurred in 18.9%. PCR outperformed 
culture due to prior antibiotic use and poor sputum quality. 
Discussion. Atypical pathogens, especially M. pneumoniae, predominated in post-COVID CAP. These findings 
highlight the importance of molecular diagnostics and support revising empirical treatment strategies to 
promote targeted therapy and antimicrobial stewardship. 
 
Ogawa H, Kitsios GD, Iwata M, Terasawa T (2020) Clin Infect Dis 71:499ς513 
Goeijenbier M, van der Bie S, Souverein D, Bolluyt D, Nagel M, Stoof SP, et al (2024) J Clin Med 13:3443 
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Optimizing antibiotic use for community-acquired pneumonia in hospitals: meta-analysis of stewardship 
interventions 
Nurgul Ablakimova1, Svetlana Rachina2, Gaziza Smagulova1, Heshan Radeesha de Silva2, Anna Vlasenko3. 
Department of Pharmacology, Clinical Pharmacology, West Kazakhstan Marat Ospanov medical university, 
Aktobe, Kazakhstan; Hospital Therapy Department No. 2, I.M.Sechenov First Moscow State Medical University, 
Moscow, Russia; LLC Digital Technologies and Platforms, Moscow, Russia. 
  
Introduction. Antimicrobial stewardship programs (ASPs) aim to optimize antibiotic use and reduce resistance, 
but their effectiveness in community-acquired pneumonia (CAP) remains under debate. 
Aims. To assess the effectiveness of ASPs in improving clinical outcomes, diagnostic practices, and antibiotic 
prescribing in hospitalized adults with CAP. 
Methods. We conducted a systematic review and meta-analysis following PRISMA guidelines (PROSPERO: 
CRD42023492494). Primary outcomes included 30-day mortality, time to clinical stability, adherence to 
recommended therapy, and timely antibiotic initiation. Meta-analyses using random-effects models were 
ǇŜǊŦƻǊƳŜŘ ƻƴ ƻǳǘŎƻƳŜǎ ǊŜǇƻǊǘŜŘ ƛƴ җо ǎǘǳŘƛŜǎΦ wƛǎƪ ƻŦ ōƛŀǎ ǿŀǎ ŀǎǎŜǎǎŜŘ ǿƛǘƘ wh.нΣ wh.Lb{-I, and EPOC tools. 
Results. Twenty-five studies were included, and 22 were meta-analyzed. ASPs significantly reduced time to 
clinical stability (SMD = ς0.16; 95% CI: ς0.24 to ς0.07) and 30-day mortality (OR = 0.69; 95% CI: 0.56ς0.85), and 
increased adherence to guideline-recommended antibiotic therapy (OR = 3.01; 95% CI: 1.56ς5.81). They 
improved timely antibiotic administration within 8 hours (OR = 1.32; 95% CI: 1.02ς1.72) and increased use 
of Legionella urinary antigen testing (OR = 2.91; 95% CI: 1.56ς5.42). However, no significant effects were 
observed on hospital mortality, length of stay, 30-day readmissions, or IV antibiotic duration. High heterogeneity 
was observed for several outcomes. 
Discussion. ASPs improve key aspects of CAP management, notably clinical recovery, appropriate antibiotic use, 
and diagnostics. Future research should isolate specific ASP elements, standardize approaches, and include 
patient-level outcomes to better guide implementation and combat resistance. 
 
Nathwani D et al (2019) Antimicrob Resist Infect Control 8:35 
Yao L et al (2020) Glob Health Res Policy 5(1):45 
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Monotropein Attenuates Mast CellςaŜŘƛŀǘŜŘ !ƭƭŜǊƎƛŎ LƴŦƭŀƳƳŀǘƛƻƴ Ǿƛŀ LƴƘƛōƛǘƛƻƴ ƻŦ CŎʶwL {ƛƎƴŀƭƛƴƎ 
Seoyeong Kim1 and Sang-Hyun Kim1. Department of Pharmacology, School of Medicine, Kyungpook National 
University1, Daegu 41944, Republic of Korea 
  
Introduction. Mast cells are key effector cells that initiate allergic inflammation through the release of various 
allergic mediators, such as histamine and pro-inflammatory cytokines. Monotropein (MON) is the predominant 
iridoid glycoside isolated from the roots of Morinda officinalis How., with reported anti-inflammatory and 
immunomodulatory activities. 
Aims. In the present study, we investigated the beneficial effects of MON on mast cell-mediated allergic 
inflammation. 
Methods. For the in vivo study, two well-established mouse models of mast cell-mediated local and systemic 
allergic responses were used: passive cutaneous anaphylaxis (PCA) and active systemic anaphylaxis mouse 
models (ASA). 
Results. Oral administration of MON dose-dependently suppressed IgE-mediated PCA responses, as evidenced 
by reduced Evans blue extravasation, ear thickening, and mast cell degranulation. MON also significantly 
mitigated ovalbumin-induced ASA responses, including hypothermia, histamine release, and the production of 
IgE and interleukin-4. The regulatory mechanisms of mast cell activation by MON were further investigated using 
a mast cell line and primary cultured mast cells (RBL-2H3 and mouse bone marrowςderived mast cells). MON 
reduced IgE-ǎǘƛƳǳƭŀǘŜŘ Ƴŀǎǘ ŎŜƭƭ ŘŜƎǊŀƴǳƭŀǘƛƻƴ ŀƴŘ ƛƴǘǊŀŎŜƭƭǳƭŀǊ ŎŀƭŎƛǳƳ ƛƴŦƭǳȄ ǘƘǊƻǳƎƘ ƛƴƘƛōƛǘƛƻƴ ƻŦ ǘƘŜ CŎʶwL 
signaling pathway (Lyn, Fyn, and Syk). Moreover, MON suppressed the expression of pro-inflammatory cytokines 
by inhibiting the major transcription factor, nuclear factor-ˁ.Φ  
Discussion. Collectively, these findings suggest that MON may serve as a therapeutic candidate for the treatment 
of mast cellςmediated allergic inflammatory diseases. 
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Evaluation of pertussis immunogenicity via novel microneedle vaccination: a preclinical study 
Ishumeet K Bajwa1, Joseph L. Mathew1,2 Department of Paediatrics, PGIMER1, Chandigarh, India; Department of 
Paediatrics, PGIMER2, Chandigarh, India   
 
Introduction. Microneedles enable precise, painless vaccine 
delivery into the dermis rich in antigen-presenting cells, but their 
safety and efficacy require systematic evaluation before clinical use. 
Aims. To evaluate the safety and efficacy of indigenously developed 
microneedles by delivering standard and reduced pentavalent 
vaccine doses via MN, ID, and IM routes and to compare anti 
pertussis immune kinetics and anamnestic responses. 
Methods. Novel hollow microneedle (750 µm, 200 µm bore) 
delivered standard (0.2 ml) and reduced (0.1 ml) pentavalent 
vaccine containing Bordetella pertussis (whole-cell, killed; 4 IU) 
doses in BALB/c mice (aged 6ς8 weeks, 20ς25 g). Immunogenicity 
against pertussis was compared across microneedle [MN1 (0.2 ml), MN2 (0.1 ml)], intradermal [ID1 (0.2 ml), ID2 
(0.1 ml)], and intramuscular (IM 0.2 ml) groups by evaluating antibody kinetics (days 0, 7, 14, and 28), anamnestic 
response was evaluated on day 84 (post-booster) and day 112, and splenic T/B cell profiling (day 7) using ELISA 
and flow cytometry. Pain was assessed in all groups using the mouse grimace scale [1]. 
Results Microneedle (MN) injections were well-tolerated, producing the lowest pain score [MN1: 0.26, MN2: 
0.21] compared to IM (1.82), ID1 (1.46) and ID2 (1.35). MN1 vaccination achieved anti-pertussis IgG titers 
comparable to IM (day 28: 71.1 vs 75.0 ng/ml, p=0.99; day 112: 252.9 vs 277.1 ng/ml, p=0.12) and significantly 
higher than ID1 (p<0.05). Reduced-dose MN2 elicited higher titers than ID2 (day 28: 25.4 vs 16.4 ng/ml, p=0.90; 
day 112: 111 vs 85.2 ng/ml, p=0.07) but remained significantly lower than the standard dose. T/B cell responses 
were higher in MN groups but not statistically significant. Overall, MN delivery is statistically equivalent to IM, 
superior to ID, and less painful. 
Discussion. The data confirm that intradermal injection through microneedles is safe and efficacious, paving the 
way for clinical studies in human subjects. 
 
[1] Waghchaure M (2021) Biomed Microdevices 23:1ς9 
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!ƴǘƛπ!ƭƭŜǊƎƛŎ 9ŦŦŜŎǘǎ ƻŦ /ƻƳǇƻǳƴŘ · ƻƴ aŀǎǘ /ŜƭƭπaŜŘƛŀǘŜŘ Allergic Airway Inflammation 
Hyun Ji Kim1, Seungwon Jeong1,2, Sang-Hyun Kim3, Soyoung Lee1. Dept of InnoPharm, Univ of Kyungpook 1, 
Daegu, ROK; Dept of Bionanotech Eng, Univ of Jeonbuk 2, Jeonju, JB, ROK; CMRI, Dept of Pharm, Univ of 
Kyungpook 3, Daegu, ROK.   
  
LƴǘǊƻŘǳŎǘƛƻƴΦ !ǎǘƘƳŀ ƛǎ ŀ ŎƘǊƻƴƛŎ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎŜŀǎŜΣ ǿƛǘƘ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ 
 ŎŀǎŜǎ ōŜƛƴƎ ŀƭƭŜǊƎƛŎ ŀǎǘƘƳŀ ǘƘŀǘ Ŏŀƴ ōŜ ǊŜŀŘƛƭȅ ǘǊƛƎƎŜǊŜŘ ōȅ ŜȄǇƻǎǳǊŜ ǘƻ 
ǾŀǊƛƻǳǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŦŀŎǘƻǊǎ ǎǳŎƘ ŀǎ ŦƻƻŘΣ ǇƻƭƭŜƴΣ ƘƻǳǎŜ Řǳǎǘ ƳƛǘŜǎΣ  
ƻǊ ŘŀƴŘŜǊΦ 5ŜǎǇƛǘŜ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǾŀǊƛƻǳǎ ŀǎǘƘƳŀ ǘǊŜŀǘƳŜƴǘǎ ƻǾŜǊ 
ǘƘŜ Ǉŀǎǘ ǎŜǾŜǊŀƭ ŘŜŎŀŘŜǎΣ ŎƻƴǾŜƴǘƛƻƴŀƭ ǘƘŜǊŀǇƛŜǎ ǊŜƳŀƛƴ ƭƛƳƛǘŜŘ ǘƻ 
ǎȅƳǇǘƻƳ ƳŀƴŀƎŜƳŜƴǘ ǊŀǘƘŜǊ ǘƘŀƴ ǘŀǊƎŜǘƛƴƎ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ 
ŎŀǳǎŜǎ ƻŦ ǘƘŜ ŘƛǎŜŀǎŜΦ ¢ƘŜǊŜŦƻǊŜΣ ƛŘŜƴǘƛŦȅƛƴƎ ƴƻǾŜƭ ǘƘŜǊŀǇŜǳǘƛŎ 
ǘŀǊƎŜǘǎ ŀōƭŜ ǘƻ ƻǾŜǊŎƻƳŜ ǘƘŜǎŜ ƭƛƳƛǘŀǘƛƻƴǎ ƛǎ ŜǎǎŜƴǘƛŀƭΦ 
Aims. This study aimed to evaluate the anti-allergic effects of 
Compound X and investigate its mechanisms in mast cellς
mediated allergic responses in vitro and in vivo. 
aŜǘƘƻŘǎΦ CƻƭƭƻǿƛƴƎ ǘƘŜ ƛƴƛǘƛŀƭ ǎŜƴǎƛǘƛȊŀǘƛƻƴ ǇǊƻŎŜǎǎΣ ŜŀŎƘ ŘǊǳƎ ǿŀǎ ƻǊŀƭƭȅ ŀŘƳƛƴƛǎǘŜǊŜŘ ŀǘ ǘƘŜ ǎǇŜŎƛŦƛŜŘ 
ŎƻƴŎŜƴǘǊŀǘƛƻƴΦ м ƘƻǳǊ ƭŀǘŜǊΣ ŀǎǘƘƳŀ ǿŀǎ ƛƴŘǳŎŜŘ ƛƴ ǘƘŜ ƳƛŎŜ ōȅ ŎƘŀƭƭŜƴƎƛƴƎ ǘƘŜƳ ǿƛǘƘ о҈ h±! ǳǎƛƴƎ ŀ ƴŜōǳƭƛȊŜǊΦ 
wŜǎǳƭǘǎΦ Lƴ ǘƘŜ ŀǎǘƘƳŀ ƳƻŘŜƭΣ /ƻƳǇƻǳƴŘ · ŀƭƭŜǾƛŀǘŜŘ ŀǎǘƘƳŀǘƛŎ ǎȅƳǇǘƻƳǎ ōȅ ǊŜŘǳŎƛƴƎ ƛƳƳǳƴŜ ŎŜƭƭ ƛƴŦƛƭǘǊŀǘƛƻƴΣ 
ǎŜǊǳƳ LƎ9 ƭŜǾŜƭǎΣ ŀƴŘ ōǊƻƴŎƘƻŎƻƴǎǘǊƛŎǘƛƻƴΦ Lǘ ŀƭǎƻ ŘŜŎǊŜŀǎŜŘ ŎȅǘƻƪƛƴŜǎ ŀƴŘ ƛƴŦƭŀƳƳŀǘƻǊȅ ƳŜŘƛŀǘƻǊǎ ƛƴ ƭǳƴƎ ƭŀǾŀƎŜ 
ŦƭǳƛŘ ŀƴŘ ǘƛǎǎǳŜΦ 
5ƛǎŎǳǎǎƛƻƴΦ aŀǎǘ ŎŜƭƭǎ Ǉƭŀȅ ŀ ŎǊƛǘƛŎŀƭ ǊƻƭŜ ƛƴ ŀƭƭŜǊƎƛŎ ƛƴŦƭŀƳƳŀǘƛƻƴΦ !ƭǘƘƻǳƎƘ ǊŜǎƻǊŎƛƴƻƭ ŘŜǊƛǾŀǘƛǾŜǎ ƘŀǾŜ ōŜŜƴ 
ǊŜǇƻǊǘŜŘ ǘƻ ŜȄƘƛōƛǘ ŀƴǘƛπƛƴŦƭŀƳƳŀǘƻǊȅ ǇǊƻǇŜǊǘƛŜǎΣ ǘƘŜƛǊ ŜŦŦŜŎǘǎ ƻƴ Ƴŀǎǘ ŎŜƭƭπƳŜŘƛŀǘŜŘ ŀƭƭŜǊƎƛŎ ǊŜǎǇƻƴǎŜǎ ǊŜƳŀƛƴ 
ǇƻƻǊƭȅ ǳƴŘŜǊǎǘƻƻŘΦ Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǿŜ ǎŎǊŜŜƴŜŘ ǎȅƴǘƘŜǎƛȊŜŘ ǊŜǎƻǊŎƛƴƻƭ ŘŜǊƛǾŀǘƛǾŜǎ ǳǎƛƴƎ Ƴŀǎǘ ŎŜƭƭπōŀǎŜŘ ŀǎǎŀȅǎ ŀƴŘ 
ƛŘŜƴǘƛŦƛŜŘ /ƻƳǇƻǳƴŘ · ŀǎ ŀ ǇƻǘŜƴǘ ŀƴǘƛπŀƭƭŜǊƎƛŎ ŎŀƴŘƛŘŀǘŜΦ .ŀǎŜŘ ƻƴ ǘƘŜǎŜ ŦƛƴŘƛƴƎǎΣ /ƻƳǇƻǳƴŘ · ŎƻǳƭŘ ōŜ ŀ 
ǇƻǘŜƴǘƛŀƭ ǘƘŜǊŀǇŜǳǘƛŎ ŀƎŜƴǘ ŦƻǊ ŀǎǘƘƳŀΦ 
 
Jeong S et al (2024) Antioxidants 26;13(5):528. 
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Placental Lipid Mediators: Inflammation and Resolution in Gestational Diabetes Mellitus 
Aifiona Yan Vestano1,2, Hannah E J Yong3, Ashton J K Ng1,2, Shiao-Yng Chan3,4, Hong Yong Peh1,2.  
1Department of Pharmacology, Yong Loo Lin School of Medicine (YLL-SoM), Singapore; 2Immunology Program, 
Life Sciences Institute, National University of Singapore, Singapore; 3Institute for Human Development and 
Potential, Agency for Science, Technology and Research, Singapore; 4Department of Obstetrics and Gynaecology, 
YLL-SoM, Singapore. 
  

Introduction. Gestational diabetes mellitus (GDM) is marked by chronic low-grade inflammation. Ideally, 
inflammation is a self-limiting process that transitions into resolution, a phase mediated by specialized pro-
resolving lipid mediators (SPMs) such as resolvins, protectins, and maresins, and lipoxins. Unlike conventional 
anti-inflammatory drugs, naturally-occurring SPMs restore immune balance without compromising host 
defense1. In GDM, this resolution process may be impaired, sustaining inflammation and metabolic dysfunction 
in systematically and across tissue types2.  
Aims. This study investigates differences in placental inflammation-resolution in pregnancies with GDM and 
higher maternal BMI compared with control uncomplicated pregnancies. 
Methods. Placental villous biopsies were obtained at term elective cesarean section from women with GDM 
(n=28) and normoglycemic controls (n=26). Samples were homogenized and analyzed using liquid 
chromatographyςtandem mass spectrometry (LC-MS/MS) metabololipidomics to quantify pro-inflammatory 
eicosanoids and pro-resolving SPMs. Quantification was adjusted with deuterated internal standard, with MS 
spectra matched against synthetic standards. 
Results & Discussion. Comparing normoglycemic and GDM pregnancies, GDM placentas showed increased pro-
inflammatory eicosanoids (e.g. prostaglandins) and reduced pro-resolving SPMs, including maresin and 
protectin. This indicates a heightened inflammatory state with impaired resolution in GDM. Higher maternal 
BMI was associated with increased pro-inflammatory eicosanoids, particularly leukotrienes, suggesting that 
elevated maternal BMI exacerbates placental inflammation. 
Conclusion. In conclusion, GDM is characterized by a heightened placental inflammatory state with an impaired 
ability to resolve inflammation. Higher maternal BMI increases the risk of developing GDM and is also itself 
associated with greater placental inflammation, potentially exacerbating GDM pathology further. The 
implications of these findings on the pregnancy and fetus remains to be investigated. 

(1) Peh, H. Y. and Chen, J. Pharmacol Ther 2025, 265, 108753. (2) Watkins, O. C.; et al. J Physiol 2023, 601, 4151-
4169. 
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Investigating the roles, and potential for therapeutic targeting, of brevican in COPD 
Cory Butlin, Chantal Donovan, Richard Y Kim, Madison L Coward-Smith, William Dewar, Jessica Tolentino, 
Hudson Taylor-Blair, Brian GG Oliver. School of Life Sciences, Univ of Technology Sydney, Sydney, NSW; 
Respiratory Cell and Molecular Biology, Woolcock Institute of Medical Research, Sydney, NSW. 
 
Introduction. Chronic Obstructive Pulmonary Disease (COPD) is a progressive lung disease characterised by 
a reduction in respiratory airflow, destruction of the small airways, excess mucous secretion and chronic 
inflammation. Extracellular Matrix (ECM) proteins play a critical role in maintaining lung structure and repair 
in COPD and disruption of homeostasis of these proteins can lead to tissue remodelling. Brevican, and ECM 
protein has been previously unstudied in COPD, however, emerging evidence suggests that it may have a 
critical role in COPD pathology. 
Aims. To analyse the effects of targeting Bcan in the lungs on lung structure and function. Assess the efficiency 
of siRNA treatment, confirmed by measuring Bcan mRNA and brevican protein levels. To characterise 
Bcan on immune cell populations in COPD. 
Methods. Mice (n=8/group) were administered porcine pancreatic elastase (PPE; 0.25IU). i.n. (day 0; or 
saline control) to induce pulmonary emphysema. Mice were then treated with Bcan-siRNA or scrambled-
siRNA (2.5mg/kg; 3x per week) i.n. for two weeks. Endpoint analysis (day 21) included lung function 
measurements, airway inflammation measured in bronchoalveolar lavage fluid and flow cytometry in single 
cell suspensions. Changes in lung architecture were assessed through histology, and expression of brevican 
was assessed using immunohistochemistry and gene expression analysis. 
Results. PPE treated mice (PPE/scr-siRNA) had COPD compared to the control. Bcan-siRNA (PPE/Bcan) 
treatment significantly reduced area, improving lung tissue stability. This treatment also improved lung 
function in the conducting airways.Mean linear intercept (MLI)wassignificantly reducesin Bcan-
siRNAtreated micecompared with PPE/scr-siRNA controls, indicating preservation of alveolar architecture. 
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Bidirectional interaction between skeletal muscle atrophy and pulmonary fibrosis in mice 
Atsushi Koike, Ko Fujimori. Faculty of Pharmacy, Osaka Medical and Pharmaceutical University, Takatsuki, Osaka, 
Japan  
  
Introduction. Idiopathic pulmonary fibrosis (IPF) is a progressive and fatal lung disease. More than 80% of 
patients develop skeletal muscle atrophy such as sarcopenia. This c atrophy further lowers quality of life (QOL) 
and exacerbates pulmonary fibrosis by impairing respiratory muscle function, forming a vicious cycle. 
Aims. This study aimed to clarify the bidirectional interaction between skeletal muscle atrophy and pulmonary 
fibrosis using a mouse model of bleomycin (BLM)-induced fibrosis and denervation-induced muscle atrophy. 
Methods. C57BL/6 mice (8-week-old, male) underwent sciatic nerve resection to induce hindlimb muscle 
atrophy. After 14 days, BLM or saline was administered intratracheally to generate the denervated- and control-
groups, and the mice were maintained for further 14 days. Body weight, food and water intake were monitored. 
Pulmonary fibrosis was assessed by analysing ǎŀǘǳǊŀǘƛƻƴ ƻŦ ǇŜǊŎǳǘŀƴŜƻǳǎ ƻȄȅƎŜƴ ό{ǇhіύΣ ŎƘŜǎǘ /¢Σ ƘƛǎǘƻƭƻƎȅΣ ŀƴŘ 
expression of the fibrosis-related genes and proteins. Skeletal muscle was evaluated by muscle weight and 
expression of the muscle atrophy-and regeneration-related genes.  
Results. Muscle denervation in mice showed significant loss of muscle mass in all hindlimb muscles except the 
quadriceps. Mortality after BLM administration was markedly higher in the muscle-denervated group than the 
control group, suggesting that muscle loss may be associated with the aggravation of fibrosis. Following BLM 
administration, body weight decreased, but {Ǉhі was declined, and collagen deposition and fibrosis-related 
gene expression were increased. Hindlimb muscle weight was reduced, with the elevated expression of MuRF1 
and Atrogin-1, which promote muscle proteolysis and atrophy through the ubiquitinςproteasome system. In 
contrast, the gene expression of the muscle regeneration-related molecules such as Myf5 and MyoD was not 
changed. 
Discussion. These results suggest that the ubiquitinςproteasome system may be involved in the development 
of muscle atrophy in BLM-induced pulmonary fibrosis. Moreover, muscle loss may be associated with 
acceleration of pulmonary fibrosis.  
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Roles for CREB-ǊŜƎǳƭŀǘŜŘ ǘǊŀƴǎŎǊƛǇǘƛƻƴ ŎƻŀŎǘƛǾŀǘƻǊǎ ό/w¢/ύ ƛƴ ʲ2-adrenoceptor-induced signalling and 
transcription 
Priyanka Chandramohan, Mark A. Giembycz, Robert Newton. Department of Physiology and Pharmacology, 
Synder Institute for Chronic Disease, University of Calgary, Calgary, AB, Canada. 
  
Introduction. 2̡-ŀŘǊŜƴƻŎŜǇǘƻǊ όʲ2!wύ ŀƎƻƴƛǎǘǎΣ ǎǳŎƘ ŀǎ ŦƻǊƳƻǘŜǊƻƭ όŦƻǊƳύ ƻǊ ƛƴŘŀŎŀǘŜǊƻƭ όƛƴŘύΣ ōƛƴŘ ʲ2-
adrenoceptors to stimulate the cAMP pathway and activate gene transcription via cAMP response elements 
(CREs). This is believed to involve CRE-binding protein (CREB)-regulated transcription coactivators (CRTCs), which 
interact with CREB, or other basic leucine-zipper transcription factors present at CREs. However, the existence 
of three homologous CRTCs (CRTC1ς3) raises questions as to differential or redundant regulation of gene 
expression.  
Aims. ¢ƻ ŜȄǇƭƻǊŜ ǊƻƭŜǎ ŦƻǊ /w¢/мΣ н ϧ о ƛƴ ʲ2AR-mediated signaling and transcription in airway epithelial cells. 
Methods. Human BEAS-2B airway epithelial cells were treated for 1ς24 h with maximally effective 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ŦƻǊƳ όмл ˃aύΣ ƛƴŘ όмлл ƴaύΣ ŦƻǊǎƪƻƭƛƴ όмл ˃aύΣ ǇǊƻǎǘŀƎƭŀƴŘƛƴ 9і όм ˃aύΣ ƻǊ ǊƻƭƛǇǊŀƳ όол ˃aύΦ 
CRTC expression and phosphorylation status were assessed by RNA-seq, western blotting, and phos-tag gels. 
Functional roles were tested using siRNA silencing, CRISPR/Cas9 knockout (KO) and CRE-luciferase reporter 
assays. Nuclear translocation was evaluated by subcellular fractionation and western blotting.  
Results. Analysis of mRNA and total protein showed that ind and form had minimal effects on CRTC1ς3 
expression in BEAS-2B cells at times up to 24 h. In contrast, all cAMP agonists revealed varying degrees of CRTC 
dephosphorylation, as shown by downward mobility shifts on phos-tag gels. Form induced CRTC1ς3 nuclear 
translocation within 10 min, with significant presence by 30ς60 min. Silencing CRTC2 or CRTC3 reduced form-
induced CRE activity by 40ς45% and basal activity by ~30%, whereas KO suppressed form-induced CRE activity 
by 60ς70% and basal activity by 50ς70%. Combined CRTC2 plus CRTC3 KO caused greater repression. 
Additionally, form induced CRE activity in CRTC2, or CRTC3, KO clones were more sensitive to CRTC3, or CRTC2, 
silencing, respectively. CRTC1 KO showed minimal impact on CRE-activity, but these CRTC1-KO clones were more 
sensitive to CRTC2 than CRTC3 silencing.  
Discussion. CRTC2 and CRTC3, but not CRTC1, play significant, partially redundant roles in 2̡AR-induced CRE-
dependent transcription. This leaves open the possibility that individual CRTCs may engage with common or 
distinct transcription factors to drive common and/or gene-specific responses. Defining these genomic 
mechanisms may provide new insights ǘƻ ŜƴƘŀƴŎŜ ǘƘŜǊŀǇŜǳǘƛŎ ŜŦŦƛŎŀŎȅ ƻŦ ʲ2AR agonists. 
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Chlorogenic Acid Attenuates H1N1-Induced Lung Injury via Host Antiviral Immune Modulation 
Yuqi Zhang1, Zhaoqi Wang1, Zhiqiang Chai1, Bin Lv1, Xiaoying Wang1 and Xiumei Gao1.1 Key Laboratory of 
Pharmacology of Traditional Chinese Medical Formulae, Ministry of Education, Tianjin University of Traditional 
Chinese Medicine, Tianjin, 301617, China. 
 
Introduction. H1N1-induced lung injury is a major contributor to 
severe influenza and remains associated with limited therapeutic 
options. As interest in natural bioactive compounds continues to 
grow, chlorogenic acid (CGA), a naturally occurring phenolic 
compound, has demonstrated promising antiviral activity; 
however, its precise molecular mechanisms remain largely 
unclear. 
Aims. This study aimed to elucidate the protective mechanisms 
of CGA against H1N1-induced lung injury by identifying its 
functional target YWHAZ and evaluating its biological relevance. 
Methods. The antiviral effects of CGA were evaluated using both in vivo and in vitro H1N1 infection models. 
Single-cell transcriptomic sequencing combined with multi-omics analyses was performed to characterize CGA-
mediated immune regulation and to predict potential mechanisms. Chemical biology approaches were 
subsequently applied to validate the direct interaction between CGA and YWHAZ. In addition, lung organoid 
models were employed to further confirm the functional role of YWHAZ in CGA-mediated protection. 
Results. CGA significantly suppressed H1N1 replication and mitigated virus-induced lung injury. Single-cell 
analysis revealed that CGA enhanced host antiviral immune responses, while YWHAZ was identified as a key 
immunoregulatory target directly interacting with CGA. 
Discussion. These findings suggest that CGA exerts antiviral effects against H1N1 through YWHAZ-associated 
immunomodulation, providing mechanistic insights into natural compound-based antiviral therapeutic 
strategies. 

 

 

 

 

 

 

 

 

 



P365 

Determination of optimal vancomycin trough level for predicting VRE 
occurrence 

Ms Sooyoun Lee 
 
Wednesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 15, 2026 

Determination of optimal vancomycin trough level for predicting VRE occurrence  
Sooyoun Lee1, Kyung-Sang Yu, MD, PhD1, Ki Young Huh, MD, PhD1. Dept of Clin Pharmacol and Ther, Seoul Nat 
Univ Coll of Med and Hosp1, Seoul, Rep. of Korea  
 
Introduction. Vancomycin is essential for treating serious 
Gram-positive infections, but prolonged exposure may 
promote vancomycin-resistant enterococci (VRE) 
colonisation. However, clinically relevant exposure 
thresholds associated with VRE risk remain unclear.  
Aims. To evaluate the association between vancomycin 
trough level and VRE occurrence and to identify an optimal 
trough cut-off for risk stratification.  
Methods. This retrospective cohort study included patients 
receiving vancomycin with therapeutic drug monitoring 
(TDM) and VRE surveillance screening at Seoul National 
University Hospital (January 2023ςDecember 2025). Four 
logistic regression models were developed: Model 1 
(demographics only), Model 2 (Model 1 + length of stay), Model 3 (Model 2 + vancomycin taken duration), Model 
4 (Model 2 + vancomycin trough level). Model performance was compared using time-dependent receiver 
operating characteristics (ROC) analysis at 6 months. Patients were classified into exposure groups based on the 
majority of their trough measurement across candidate cut-offs.  
Results. Among 223 patients, 26 (11.7%) developed VRE during follow-up. Model 4 showed the highest 
predictive performance (AUC=0.744), followed by Model 2 (AUC=0.713), Model 3 (AUC=0.688), and Model 1 
(AUC=0.675). However, pairwise comparisons revealed no statistically significant differences between models 
(all p>0.05). The addition of vancomycin-related parameters did not significantly improve predictive 
performance compared to the baseline demographic model.  
Discussion. Baseline patient factors were comparable predictors of VRE colonization compared to vancomycin-
related parameters. This suggest that therapeutic strategies aimed at optimizing underlying patient conditions 
may be more effective for VRE prevention than focusing solely on vancomycin exposure. 
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Immunogenicity, Efficacy and Safety of Covishield Vaccine in Chronic Kidney Disease Patients  
Chandrashekaran Girish1, Vijayakumar Vinusha1, Sreejith Parameswaran2, Chanaveerappa Bammigatti3, 
Ramakrishnan Jayalakshmy4. Department of Pharmacology1, Nephrology2, Medicine3, P & SM4, JIPMER, 
Puducherry-06. India. 
 
Introduction. The incidence of chronic kidney 
disease (CKD) is more than ten percent globally 
and they show higher mortality with COVID-19. 
The immune response of CKD patients to 
Covishield vaccine may vary (Windpessl et al, 
2021). Therefore, understanding vaccine efficacy 
and safety in this population is critical. 

Aims. To compare the immunogenicity, safety 
and efficacy of Covishield vaccine in non-dialysis 
CKD patients with healthy subjects. 

Methods. Non dialysis CKD patients represent cohort one and healthy participants represent cohort two. Eligible 

participants were recruited between 21 and 90 days post second dose of Covishield vaccination. IgG and IFN-g 
levels were measured to assess immunogenicity. The occurrence of COVID-19 illness was used to assess efficacy. 
The adverse effects were documented in an Adverse Event Following Immunization form through direct or 
telephonic interview. Further the safety was monitored by complete blood count, liver and renal function test.  

Results. We recruited 40 non-dialysis CKD patients and 38 healthy participants. IgG (p = 0.072) and IFN-g levels 
(p = 0.339) were not statistically different between these groups. The ADR profile and biochemical parameters 
were also similar between the two groups. None of the participants developed COVID-19 illness during the study 
period. 

Discussion. Non-dialysis CKD patients showed similar immunogenicity, safety, and efficacy to the Covishield 
vaccine as compared to healthy participants. Hence, they can follow the routine vaccination schedule. 

Windpessl M et al (2021) Nat Rev 17:291-293. 
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CXCL1 and CXCL8 Promote a Proinflammatory Microenvironment in Neurofibromas 
Yuan-Ting Lee, Tai-Yi Hsu, Chung-Ping Liao. 
Graduate Institute of Medical Sciences, College of Medicine, Taipei Medical University, Taipei, Taiwan 
  
Introduction. Neurofibromas are a hallmark of neurofibromatosis type 1. They feature a complex tumor 
microenvironment that is known to sustain tumor growth. However, the specific drivers responsible for 
maintaining this inflammatory niche have previously remained elusive. 
Aims. The study aimed to investigate the role of chemokines in shaping the neurofibroma tumor 
microenvironment to identify the underlying mechanisms of the inflammatory environment. 
Methods. The study compared the secretome of neurofibroma cells with that of control Schwann cells. We 
utilized overexpression models of CXCL1 and CXCL8 in Schwann cells to observe downstream effects. Functional 
assays were conducted using conditioned media to test the response of macrophages, neutrophils, and 
fibroblasts. Finally, pharmacological blockade was tested using Reparixin, a CXCR1/2 antagonist. 
Results. Neurofibroma cells exhibit a markedly elevated secretome compared to control Schwann cells, with 
CXCL1 and CXCL8 being the most significantly upregulated. Overexpression of these two chemokines induced a 
broad pro-inflammatory panel (including CXCL9, CXCL10, CCL2, and others), effectively recapitulating the native 
neurofibroma secretome. Conditioned media induced: (1) M1 macrophage polarization, phagocytosis, and 
migration; (2) N1 neutrophil proliferation and polarization; (3) Fibroblast activation into a pro-inflammatory, 
proliferative state. Additionally, Reparixin successfully suppressed the mRNA expression of key chemokines in 
neurofibroma cells. 
Discussion. This study identified CXCL1 and CXCL8 as master regulators of the immune landscape. The 
attenuation observed with Reparixin underscores the central, initiating role of the CXCL1/8 signaling axis in 
maintaining the chemokine-rich environment. In summary, our study delineates a critical chemokine cascade. 
Targeting this pathway represents a promising therapeutic strategy to disrupt the pro-inflammatory niche and 
neutralize the pro-tumor microenvironment. 
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CARD9 mediates T1D by reshaping macrophage function through sensing the pancreatic islet sympathetic 
nerve 
Ming Xiang, Huimin Yuan. Department of Pharmacology, School of Pharmacy, Tongji Medical College, Huazhong 
University of Science and Technology, Wuhan, Hubei, 430000, China  
Introduction. Type 1 diabetes (T1D) is an autoimmune disease characterized by selective destruction of 
ǇŀƴŎǊŜŀǘƛŎ ʲ ŎŜƭƭǎΦ 9ŀǊƭȅ ƛƴ ¢м5Σ ǎȅƳǇŀǘƘŜǘƛŎ ƴŜǳǊƻƴǎ ƛƴ ǘƘŜ ŜƴŘƻŎǊƛƴŜ ǇŀƴŎǊŜŀǎ ŀǊŜ ǎŜƭŜŎǘƛǾŜƭȅ ƭƻǎǘ ǿƘƛƭŜ ǘƘƻǎŜ 
in the exocrine pancreas are preserved, suggesting that sympathetic signaling imbalance may contribute to T1D 
progression. 
Aims. This study aimed to investigate changes in pancreatic sympathetic nerve signaling during T1D progression 
and determine how norepinephrine (NE)ςcaspase recruitment domain-containing protein 9 (CARD9) signaling 
in macrophages regulates macrophage function in T1D. 
Methods. Single-cell omics and 3D fluorescence imaging were used to analyze pancreatic islet sympathetic nerve 
changes in T1D patients and mouse models (NOD and STZ-induced). Sympathetic adrenergic activity was 
inhibited using 6-OHDA or CGX, and macrophage involvement was assessed in NOD mice. Macrophage 
ǊŜǎǇƻƴǎŜǎ ǘƻ ʲн-AR signaling were examined using the agonist formoterol (FMT) and antagonist butaxamine 
(BTX) in BMDMs with CARD9 modulation. ChIP-ǉt/w ǿŜǊŜ ǳǎŜŘ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ʲн-ARςPKAςCREB1 regulation of 
CARD9. 
Results. (1) T1D patients showed reduced islet nerve cells and decreased expression of the sympathetic marker 
tyrosine hydroxylase (TH). Both NOD and STZ-induced T1D mice exhibited reduced islet sympathetic nerve 
density and increased nerveςislet distance. Inhibition of sympathetic activity by 6-OHDA injection or CGX surgery 
accelerated T1D progression, whereas macrophage depletion abolished the effect of 6-OHDA. (2) In vitro, the 
ʲн-!w ŀƎƻƴƛǎǘ Ca¢ ŀƴŘ ŀƴǘŀƎƻƴƛǎǘ .¢· ŎƻƴŦƛǊƳŜŘ ǘƘŀǘ /!w5ф ǇŀǊǘƛŎƛǇŀǘŜǎ ƛƴ ʲн-ARςregulated macrophage 
activation. CARD9 deficiency exacerbated islet sympathetic nerve loss and T1D progression. (3) Integrated 
PROMO and transcriptomic analyses identified CREB1 as a transcription factor positively associated with CARD9 
expression. CREB1 overexpression or PKA activation reversed BTX-induced macrophage pro-inflammatory 
activation and CARD9 inhibition. BTX reduced intracellular creatine levels and SLC6A8 expression, while CARD9 
overexpression partially restored creatine transport.  
Discussion. {ŜƭŜŎǘƛǾŜ ƭƻǎǎ ƻŦ ǇŀƴŎǊŜŀǘƛŎ ƛǎƭŜǘ ǎȅƳǇŀǘƘŜǘƛŎ ƴŜǊǾŜǎ ŘǳǊƛƴƎ ¢м5 ǊŜŘǳŎŜǎ b9 ǎƛƎƴŀƭƛƴƎΣ ǿŜŀƪŜƴǎ ʲн-
AR activity, and suppresses the PKA/CREB1/CARD9 pathway, leading to impaired creatine transport and pro-
inflammatory macrophage polarization, thereby promoting T1D progression. 
Acknowledgments. This study was supported by the National Natural Science Foundation of China (No. 
82371824). 
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Glycoconjugates from Vaccinium spp. attenuate airway reflexes in guinea-pig model of hyperreactivity 
Lucia Cipková1Σ WƻȊŜŦ aŀȌŜǊƛƪ1, Peter Capek2Σ aŀǊǘƛƴŀ ~ǳǘƻǾǎƪł1. Dept of Pharmacology, Jessenius Faculty of 
Medicine, Comenius University¹, Martin, Slovakia; Institute of Chemistry, Slovak Academy of Sciences², 
Bratislava, Slovakia 
                                                                                                          
Introduction. Conventional bronchodilators and antitussives often 
cause systemic adverse effects and tolerance. Natural products 
such as polyphenols and glycoconjugates with anti-inflammatory 
and immunomodulatory properties represent promising 
alternatives.  
Aims. The aim of this study was to evaluate the effects of 
glycoconjugates isolated from Vaccinium spp. on airway defense 
mechanisms in guinea pigs, relate their chemical composition to 
biological activity, and identify the most effective variety. 
Methods. Extracts from V. corymbosum (Chandler, Liberty) and V. 
myrtillus were prepared (enzyme inactivation, ethanol treatment, 
lyophilization, and cold-water extraction) and analyzed (HPLC, spectrophotometry) for anthocyanins, flavonol 
conjugates, and carbohydrates. Guinea pigs (n = 8/group) were tested for cough (citric acid 0.3 M, 3 min) and 
ŀƛǊǿŀȅ ǊŜǎƛǎǘŀƴŎŜ όŎƛǘǊƛŎ ŀŎƛŘΣ ƘƛǎǘŀƳƛƴŜ млѐы aΣ ƳŜǘŀŎƘƻƭƛƴŜ млѐы aύ ŀǘ рл ƳƎκkg and in doseςresponse. 
Results. Cold-water fractions contained anthocyanins (35ς45%), flavonols (20ς30%), and polysaccharides (15ς
25%). Chandler had the most anthocyanins. Extracts reduced cough (ς35 to ςрр҈Σ Ǉ Җ лΦлмς0.001) and airway 
resistance (sRaw): citric acid ςпл҈ όǇ Җ лΦлмύΣ Ƙƛǎǘamine ςол҈ όǇ Җ лΦлрύΣ ƳŜǘŀŎƘƻƭƛƴŜ ςнр҈ όǇ Җ лΦлрύΣ ǿƛǘƘ 
Chandler most effective (sRaw changes induced by histamine presented on figure). 
Discussion. Vaccinium glycoconjugates show dose-dependent antitussive and bronchodilatory effects, mainly 
linked to anthocyanin glycosides, supporting their potential as phytotherapeutics for airway defense and 
inflammation. 
 
Fagbohun OF et al (2024) Molecules 28;29(7):1511. 
Kalt W et al (2020) Adv Nutr 11(2):224-236.  
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Identification and validation of differentially secreted biomarkers of mast cell activation  
Lyndseiy D T Limosnero1, Jie Ding1, Swati Varshney2, Graham A Mackay1. Dept of Biochem and Pharmacol, Univ 
of Melbourne and The Bio21 Instistute1, Parkville, VIC, Australia; Melbourne Mass Spectrometry and Proteomics 
Facility, Bio21 Institute2, Parkville, VIC, Australia.  
 
Introduction. Drug-induced anaphylaxis is commonly induced by the presence of drug-specific immunoglobulin 
E (IgE) antibodies and consequent mast cell (MC) activation. However, there is increasing evidence for IgE-
independent anaphylaxis with the Mas-related G protein coupled-receptor X2 (MRGPRX2) being extensively 
studied. While tryptase remains the gold standard as a biomarker of MC activation, it does not distinguish 
between IgE and MRGPRX2-mediated MC activation.  
Aims. This study aims to identify and validate novel secreted proteins released from human MCs as biomarkers 
that can distinguish between IgE and MRGPRX2-mediated MC activation.  
Methods. We activated (for 18 hours) the human MC line, LAD2, with antigen (for IgE pathway stimulation) or 
compound 48/80 (for MRGPRX2 pathway activation). Cell free supernatants were processed for global 
secretomics analysis using an Orbitrap Ascend tribrid mass spectrometer. Secretomics analysis identified 
proteins with greater abundance following MC activation, with the threshold being a >2-fold increase and q < 
0.05. Identified candidates were also further characterised via Western blotting and ELISA.  
Results. Identified proteins following MC stimulation included the expected biomarkers of MC activation, 
ƛƴŎƭǳŘƛƴƎ ǘǊȅǇǘŀǎŜΣ ʲ-hexosaminidase, and carboxypeptidase A, which were common to both activation 
pathways. However, several novel proteins were secreted that discriminated between IgE and MRGPRX2 
pathways. Following antigen stimulation, 6 proteins were shown to be specific to the IgE pathway, and over 40 
proteins were only measured with MRGPRX2 activation. Numerous integral membrane proteins were detected, 
suggesting they are part of secreted vesicles such as exosomes.  
Discussion. In this study, we identified numerous protein candidates which may serve as novel and 
discriminatory biomarkers for MC activation in drug-induced anaphylaxis and other MC-related diseases. Further 
characterisation of these proteins in human MCs and in serum taken from patients who have experienced drug-
induced anaphylaxis will be required to validate the specificity and superiority of these over existing biomarkers.  
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Maternal thirdhand e-cigarette exposure reduces respiratory function and induces emphysema in offspring 
Madison Coward-Smith1,2, Andrew E Thorpe1,2, Hui Chen1, Brian GG Oliver1,2, Richard Y Kim1,2,3, Chantal 
Donovan1,2,3 
School of Life Sciences1, Faculty of Science, University of Technology Sydney, Sydney, NSW, Australia. Woolcock 
Institute of Medical Research2, Sydney, NSW, Australia. Immune Health Research Program3, Hunter Medical 
Research Institute and School of Biomedical Sciences and Pharmacy, University of Newcastle, Newcastle, NSW, 
Australia  
Introduction. As e-cigarette (vaping) usage increases, attention has turned to the indirect health risks associated 
with usage such as exposure to third hand e-cigarette vapour. Although there is some evidence to suggest that 
these exposures may contribute to adverse respiratory health, there is limited evidence assessing the impacts 
of maternal third hand e-vapour exposure on offspring respiratory health. 
Aims. To elucidate the impacts of maternal third hand e-vapour exposure on lung health in offspring in an 
experimental model of COPD 
Methods. Female BALB/c mice (7 weeks of age) were exposed to towels (MSham), low-power e-vapour (MLP) or 
high-power e-vapour (MHP). Towels were given to mice 6 weeks prior to pregnancy, during pregnancy and 3 
weeks after birth (total 12 weeks) and were changed daily. Following weaning, male mice (6-7 weeks of age) 
were randomly assigned into experimental groups and treated with phosphate buffered saline (Veh) or porcine 
pancreatic elastase (PPE; 0.25IU) to induce experimental COPD. On experimental endpoint (day 21), lung 
function testing was conducted, histological analysis of lung tissue (haematoxylin and eosin staining for mean 
linear intercept (MLI) analysis, Picosirius red staining for collagen) and gelatine zymography for matrix 
metalloproteinase (MMP) activity were assessed.  
Results. In the absence of PPE, MHP offspring showed significant increases in airway resistance and alveolar 
diameter (measure by MLI) in comparison to MSham offspring, while MLP offspring had no effect on respiratory 
function or structure. MHP PPE mice had increased lung hysteresis, inspiratory capacity and forced vital capacity 
compared to MSham PPE mice. In terms of lung remodeling, MSham PPE mice showed significant reductions in 
collagen deposition around airways and increased MMP activity when compared to MSham Veh mice, however, 
maternal exposures had no further effect. 
Discussion. Our preclinical study shows that maternal exposures to third hand e-cigarette vapour contribute to 
significant effects on respiratory health in offspring, and that these exposures may contribute to long lasting 
impacts on respiratory structure and function later in life. 
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Characterising HMGB1 in the short-lived African turquoise killifish 
Maheen Wahid¹, Kirsty Tinto¹, Shane Connolly2, James Murray2, Margaret Cunningham¹. Strathclyde Institute of 
Pharmacy and Biomedical Sciences, University of Strathclyde1, Glasgow, United Kingdom; Swansea University 
Medical School, Swansea University2, Swansea, United Kingdom. 
 
Introduction. High mobility group box 1 (HMGB1) regulates homeostasis, inflammation and ageing, but is poorly 
studied in short-lived vertebrate models. The African turquoise killifish (Nothobranchius furzeri) provides a 
unique platform for translational ageing research. 
Aims. To characterise killifish HMGB1 relative to mammalian orthologues and examine its skeletal muscle 
expression. 
Methods. Sequence alignment (Clustal Omega) and structural prediction (AlphaFold3, Mol*) were performed 
against human and rat HMGB1. Skeletal muscle from 10 male 2-month-old killifish was analysed by 
immunoblotting; band intensities were correlated with body size and health indicators. 
Results. Killifish HMGB1 showed conserved fold and redox-sensitive motifs but divergence in NLS2 and RAGE-
binding regions. Four immunoreactive bands (23, 36, 40, 90 kDa) were observed. Larger fish with dull 
pigmentation showed stronger 90 kDa signals, while smaller fish had more canonical 23 kDa HMGB1. Body mass 
correlated positively with the 36 kDa band (n=10, r=0.73, P=0.02). 
Discussion. HMGB1 is structurally conserved in killifish but with species-specific sequence divergence. Distinct 
muscle isoforms associate with growth and visible health decline, supporting the killifish as a model to explore 
HMGB1 in ageing. 
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Redistribution of the alarmin HMGB1 by insulin in skeletal muscle 
Maheen Wahid1, Euan Hannah1, Kirsty Tinto1, Graeme Mackenzie1, Gwyn Gould1, Susan Currie1, Margaret 
Cunningham1. Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde1, Glasgow, 
United Kingdom  
  
Introduction. High mobility group box 1 (HMGB1) is a nuclear protein with emerging roles in metabolism and 
inflammation, implicated in insulin resistance and type 2 diabetes. Whether insulin has a direct physiological 
role in regulation of HMGB1 dynamics is unexplored. 
Aims. To test whether insulin, electrical stimulation (EFS), or their combination acutely regulate HMGB1 
expression and localisation in healthy rat skeletal muscle. 
Methods. Soleus muscles from male and female Sprague Dawley rats were mounted in an ex vivo organ bath. 
Groups: Control (snap-frozen directly), Insulin (20 nM, 30 min), EFS (0.1 Hz, 2 min, rest 30 min, repeat), and EFS-
Insulin (EFS then insulin then repeat EFS). Samples underwent immunoblotting for pAkt, tAkt, and HMGB1. Pilot 
mitochondrial fractionation and immunofluorescence examined localisation. 
Results. Akt phosphorylation confirmed insulin pathway activation. The canonical 25 kDa HMGB1 band 
remained stable across conditions (n=8-14, P=0.24).  The 100 kDa form differed significantly overall (n=8-14, 
P=0.02): insulin 0.7±0.07 (n=7, P=0.06), EFS 0.8±0.12 (n=11, P=0.53), EFS-Insulin 1.1±0.13 (n=14, P>0.99) vs 
control 1.0 (n=8). The 32 kDa form showed a stepwise increase (overall P=0.91): insulin 1.2±0.36 (n=7, P>0.99), 
EFS 1.7±0.48 (n=11, P>0.99), EFS-Insulin 1.9±0.60 (n=14, P>0.99), with a pronounced effect in males (up to 
2.8±0.96, n=8, P=0.48) but not females. Pilot localisation studies supported mitochondrial enrichment of HMGB1 
ǿƛǘƘ ƛƴǎǳƭƛƴ όaŀƴŘŜǊǎΩ aмΥ ŎƻƴǘǊƻƭ лΦптҕлΦлрΣ ƛƴǎǳƭƛƴ лΦруҕлΦлнΣ 9C{-Insulin 0.56±0.07) alongside decreased 
nuclear:cytoplasmic ratios (control 2.4±0.37, insulin 1.7±0.35, EFS-Insulin 1.0±0.04). 
Discussion. HMGB1 in healthy skeletal muscle is regulated mainly through redistribution and post-translational 
modification. Insulin, especially with contractile activity, promoted nuclear export and mitochondrial localisation 
of higher molecular weight species. These findings indicate that HMGB1 trafficking responds to acute metabolic 
and contractile stimuli in a sex-dependent manner, providing proof-of-principle for insulin-sensitive regulation 
in muscle. 
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Efficacy, safety, and cost-effectiveness of montelukast/bilastine v/s montelukast/levocetirizine in allergic 
rhinitis 
Ganesh N Dakhale1, Chaitali A Chindhalore1, Mohit Kumar1, Vijay Bidkar2. Dept of Pharmacology, AIIMS, Nagpur1, 
Maharashtra, India; Dept of ENT2, AIIMS, Nagpur, Maharashtra, India  
 
Introduction. Several fixed dose combinations (FDCs) have been available for the treatment of allergic rhinitis 
(AR), of which montelukast and levocetirizine are highly prescribed FDC. The FDC of bilastine with montelukast 
was approved by the DCGI in March 2020.  
Aims. To evaluate and compare the 
effectiveness, safety, and cost-effectiveness 
of montelukast/ bilastine versus 
montelukast/ levocetirizine in relieving 
symptoms of AR. 
Methods. A prospective, open-label 
comparative study was conducted from 
March 2024 to September 2024 at the 
Research Institute of Central India. Patients of either gender, in the age group of 18-65 years suffering from AR 
having TNSS >8 were enrolled assigned randomly to group A (montelukast-bilastine) or group B (montelukast- 
levocetirizine) for 4 weeks.  
Results. TNSS score was significantly reduced in group A (n=31, p=<0.001) and group B (n=30,  p=<0.001) at week 
2 and week 4 when compared with baseline. Comparative analysis of reduction in TNSS at 4 weeks among two 
groups shows no significant difference (p=0.86).  ²ƘŜƴ ŀƴŀƭȅȊŜŘ ōȅ CƛǎƘŜǊΩǎ ŜȄŀŎǘ ǘŜǎǘΣ ǘƘŜ ƛƴŎƛŘŜƴŎŜ ƻŦ ŀŘǾŜǊǎŜ 
events was significantly higher in group B than in group A. (p= 0.04). Cost-effectiveness ratio (CER)  in group A 
was (518/8.22) 63.01 and in group B was (616/8.33) 73.94.  
Discussion. Study findings are consistent with existing literature regarding the efficacy of montelukast combined 
with antihistamines. Bilastine, a newer second-generation antihistamine, has demonstrated equal efficacy, 
favorable safety profile and more cost effective making it a viable option for AR treatment. Levocetirizine, while 
effective, is associated with a higher incidence of sedation, which can impact patient compliance and quality of 
life. 
 
 

  

Parameter Group A 
(n=31) 

Group B 
(n=30) 

P 
value 

Baseline TNSS [mean 
± SD (95% CI)] 

8.9±1.07  
(8.5-9.29) 

9.13±1.1  
(8.72-9.54) 

0.29 

Reduction in TNSS 
[mean ± SD (95% CI)] 

-8.22±0.92 
(7.88-8.56) 

-8.33±1.18 
(7.89 ς 8.77) 

0.86 

CER 63.01 73.94  

No of adverse events 17.24% 40% 0.04 
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Childhood Asthma Causes Sex-Specific Cognitive Impairment and Persistent Lung Inflammation. 
Simone N De Luca1, Mia Dore1, Stanley MH Chan1, Hao Wang1, Ross Vlahos1. 1Centre for Respiratory Science & 
Health, School of Health & Biomedical Sciences, RMIT University, Melbourne, VIC, Australia. 
  
Introduction. Asthma is the leading cause of hospitalisation among Australian children aged 1ς9 years. It is 
characterised by airway inflammation and narrowing, resulting in wheeze, shortness of breath, cough and chest 
tightness. Childhood asthma is associated with attention deficits and reduced IQ. Early-life insults shape the 
structural and functional organisation of the developing brain, increasing vulnerability to premature brain 
ageing. Despite this, the long-term impact of childhood asthma on cognitive and neuropathological outcomes 
remains poorly understood. Moreover, preclinical studies are limited and predominantly model asthma in young 
adult mice (6ς10 weeks), failing to capture critical early-life windows of brain development. We hypothesise 
that asthma in early adolescence (postnatal day [PND] 24) will induce airflow hyperresponsiveness and cognitive 
and neuropathological alterations. 
Aims. To examine how childhood asthma influences cognition and neuroinflammation in male and female mice. 
MethodsΦ !ǘ tb5нпΣ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ƳƛŎŜ ǿŜǊŜ ǎŜƴǎƛǘƛǎŜŘ ǘƻ ƘƻǳǎŜ Řǳǎǘ ƳƛǘŜ όI5a˟ 5ŜǊƳŀǘƻǇƘŀƎƻƛŘŜǎ 
pteronyssinus; 100ug sc). Mice were then challenged intranasally with HDM (50 ug in 35 ul saline) or saline 3 
times/week for 6 weeks to establish experimental asthma. A separate cohort of mice were exposed once weekly 
for an additional 21 weeks to represent adulthood (n=8/group). Spatial memory was assessed using Y-maze and 
tissues were collected to assess lung inflammation (immune cell differentiation) and neuroinflammation 
(immunofluorescence). 
Results. HDM-challenged mice displayed increased immune cells in the bronchoalveolar lavage (BAL) fluid 
compared to PBS mice. Female HDM mice had greater immune cells numbers than males, associated with 
increased macrophages in the BAL fluid (p<0.001) at 6 and 27 weeks of exposure. Female, but not male, HDM 
mice showed impaired spatial working memory compared to control mice (p<0.01) following 6 weeks of HDM 
exposure, which resolved at 30 weeks of age.  
Discussion. HDM exposure induced pulmonary inflammation and transient cognitive deficits in females. Findings 
support a lungςbrain axis, where early-life airway inflammation may disrupt the neuroinflammatory profile. 
Despite persistent lung inflammation, cognitive recovery suggests adaptive neuroimmune mechanisms, with 
sex-specific responses indicating differential vulnerability during development. 
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Doublecortin-like kinase 1 promotes fibrotic progression in idiopathic pulmonary fibrosis 
Lee-Yuan Lin1,2,3, Wun-Hao Cheng2, Chien-Huang Lin1, and Bing-Chang Chen1,2. Graduate Institute of Medical 
Sciences, Taipei Medical University1, Taipei, Taiwan; School of Respiratory Therapy, Taipei Medical University2, 
Taipei, Taiwan; School of Medicine, Taipei Medical University3, Taipei, Taiwan. 
 
Introduction. Idiopathic pulmonary fibrosis (IPF) is a progressive and fatal lung disease with limited therapeutic 
options, underscoring the need to identify novel molecular targets involved in fibrogenesis and inflammation. 
Gene expression analyses have revealed elevated levels of doublecortin-like kinase 1 (DCLK1) in IPF lung tissue, 
although its functional role and pharmacological relevance in pulmonary fibrosis remain unclear. 
Aims. To elucidate the role of DCLK1 in IPF and bleomycin-induced pulmonary fibrosis and to evaluate its 
potential as a pharmacological target. 
Methods. DCLK1 function was investigated using lung tissues from patients with IPF, a bleomycin-induced 
pulmonary fibrosis mouse model, and cultured normal human lung fibroblasts. Genetic deletion of Dclk1 and 
pharmacological inhibition using a selective DCLK1 inhibitor (DCLK1-IN-1) were employed to assess the effects 
of DCLK1 suppression on fibroblast activation, fibrotic remodeling, and lung function. 
Results. DCLK1 expression was markedly increased in IPF lung tissues and in bleomycin-induced fibrotic lungs. 
Global deletion of Dclk1 significantly attenuated fibrotic remodeling and preserved lung function in mice. In 
human lung fibroblasts, transforming growth factor-ʲ ό¢DC-ʲύ ƛƴŘǳŎŜŘ 5/[Yм ŜȄǇǊŜǎǎƛƻƴ ǘƘǊƻǳƎƘ {ƳŀŘо ŀƴŘ 
NF-ˁ. ǎƛƎƴŀƭƛƴƎΣ ǿƘƛƭŜ ŀŎǘƛǾŀǘƛƻƴ ƻŦ ǘƘŜ !ƪǘκ5/[Yмκ{ƳŀŘо ŀȄƛǎ ǇǊƻƳoted fibroblast activation and profibrotic 
marker expression. Mechanistically, DCLK1 formed a nuclear complex with Smad3 to regulate connective tissue 
growth factor transcription. Importantly, oral administration of DCLK1-IN-1 reduced fibrosis and improved lung 
function in bleomycin-treated mice. 
Discussion. DCLK1 drives fibroblast activation and pulmonary fibrotic progression through Smad3-dependent 
transcriptional regulation. Pharmacological inhibition of DCLK1 attenuates fibrosis and improves lung function, 
supporting DCLK1 as a promising therapeutic target for inflammatory and fibrotic lung diseases. 
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Analysis of lipid phosphate phosphatase 3 in pulmonary fibrosis 
Yasuhiro Takenouchi1, Keisuke Kitakaze1, Rikuto Miyoshi2, Kazuhito Tsuboi1, Rie Sugimoto1, Yasuo Okamoto1. 
Department of Pharmacology, Kawasaki Medical School1, Kurashiki, Okayama, Japan; Department of Medical 
Technology, Kawasaki University of Medical Welfare2, Kurashiki, Okayama, Japan 
  
Introduction. Pulmonary fibrosis is a progressive lung disease characterized by chronic inflammation and 
excessive extracellular matrix deposition. Sphingosine-1-phosphate (S1P) and lysophosphatidic acid (LPA) have 
been implicated as profibrotic mediators, and many studies have focused on their receptors and synthetic 
enzymes involved in fibrosis. However, little is known about the role of degrading enzymes including lipid 
phosphate phosphatase 3 (LPP3). We previously observed reduced expression of LPP3 in fibrotic lungs using 
comprehensive genetic analysis. We hypothesized that LPP3 downregulation leads to S1P/LPA accumulation and 
promotes fibrosis. 
Aims. This study aimed to elucidate the molecular mechanisms underlying LPP3 suppression in pulmonary 
fibrosis and to determine whether an increase in LPP3 expression alters lung fibrosis. 
Methods. Pulmonary fibrosis was induced in mice by bleomycin (i.p.). Mice were euthanized by an overdose of 
sodium thiopental (150 mg/kg, i.v.), and samples were collected. Bronchoalveolar lavage fluid (BALF) and lung 
tissues were analyzed for fibrosis markers. Individual lung cell populations were isolated by magnetic separation 
and examined for Lpp3 expression by qPCR. Regulation of LPP3 was assessed in A549 alveolar epithelial cells. In 
addition, we generated a macrophage-specific LPP3 knock-in mouse line and subjected it to bleomycin-induced 
fibrosis. 
Results. Bleomycin treatment increased protein and collagen concentrations in BALF and provided histological 
evidence of fibrosis. Lpp3 expression was significantly reduced in alveolar epithelial cells, whereas macrophages 
showed increased Lpp3 expression. MicroRNA-184 was upregulated in fibrotic lungs, and treatment of A549 
cells with miR-184 mimic suppressed LPP3 protein, suggesting post-transcriptional regulation. In macrophage-
specific conditional knock-in mice, lung fibrosis remained largely unchanged compared with controls.  
Discussion. These findings suggest that LPP3 expression is suppressed through increased miR-184 in pulmonary 
fibrosis. Elevated LPP3 expression in macrophages had little effect on fibrosis, whereas restoration of LPP3 in 
alveolar epithelial cells may be more effective. We are currently investigating this hypothesis using alveolar 
epithelial cell-specific LPP3-overexpressing mice. 
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Neurocognitive effects of prenatal ETI exposure in a preclinical cystic fibrosis model. 
Aleksandar Dobric1, Danni Li1, Zihanjiao Wang1, Zhengzheng Liu1, Ava Totaro1, Heather Daykin1, Alexandra 
McCarron2, Nicole Reyne2, Martin Donnelley2, Elena Schneider-Futschik1. 1Department of Biochemistry and 
Pharmacology, University of Melbourne, Parkville, VIC, Australia. 2Robinson Research Institute, Adelaide 
University, Adelaide, SA, Australia. 
 
Introduction. Current cystic fibrosis transmembrane conductance regulator (CFTR) modulator therapies have 
significantly improved survival in people with cystic fibrosis (CF). The highly effective triple combination 
elexacaftor/tezacaftor/ivacaftor (ETI) is now widely used across the CF population, including in pregnant women. 
Emerging reports suggest that some individuals receiving ETI experience neuropsychiatric symptoms, including 
anxiety, depression, and cognitive changes. Given the increasing use of ETI during pregnancy, there is a need to 
understand its potential effects on offspring neurodevelopment following in utero and early-life exposure. 
Aim. To assess the safety and efficacy of ETI treatment on neurodevelopment in a pre-clinical model of CF. 
Methods. Female dams were treated with vehicle (Nutripet) or combination of elexacaftor (6.7mg/kg/day), 
tezacaftor (3.5mg/kg/day) and ivacaftor (25mg/kg/day) from conception to weaning. Male and female 
heterozygous (control) and CF F508del offspring (n=3-8) completed the open field test to assess anxiety-like 
behaviours and novel object recognition (NOR) to evaluate memory at postnatal day 40. Following testing, blood 
was collected for inflammatory profiling. 
Results. ETI treatment had no effects on anxiety-like behaviours during the open field test. On average, memory 
retention was higher in the NOR test in males (p=0.07, non sig.) after ETI exposure, however female rats showed 
no differences. Systemic inflammatory profiling showed ETI treatment lowered leukocyte and lymphocyte 
numbers in males (p=0.07; non sig and p=0.02), and monocyte numbers in female rats (p=0.02) irrespective of 
genotype. 
Discussion. ETI exposure during pregnancy and via breastmilk showed trends towards improved memory 
retention in males only, however no changes in anxiety-like behaviour were present in both males and females. 
This highlights the overall safety and lack of psychological adverse effects of ETI treatment during pregnancy on 
offspring. Upon blood profiling, in utero ETI treatment improved some systemic inflammatory phenotypes, 
demonstrating that contemporary CF treatments are beneficial and safe during in utero development. However, 
future research is essential in understanding the complete safety of ETI treatment in mothers. 
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Red ginseng suppresses inflammation induced by antibiotic-induced extracellular vesicles from Escherichia 
coli  
Mika Tanaka1, Mayuko Osada-Oka1. Food Hygiene and Environmental Health, Graduate School of Life and 
Environmental Sciences, Kyoto Prefectural University1, Kyoto, Japan. 
  
Introduction. Extracellular vesicles (EVs) are membrane-bound vesicles released from cells. EVs produced 
during infection may originate from either pathogens or the host. We reported that Escherichia coli-EVs induce 
the  ƛƴŦƭŀƳƳŀǘƻǊȅ ǊŜǎǇƻƴǎŜ ƳŜŘƛŀǘŜŘ ōȅ  ƳŀŎǊƻǇƘŀƎŜ όa˒ύ-derived EVs, leading to increased expression of 
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-нύ ƛƴ ǳƴƛƴŦŜŎǘŜŘ a˒Φ We recently found that  
low concentrations of ampicillin elevates the level of EVs from E. coli.  
Aims. We examined whether red ginseng, manufactured from the roots of Panax ginseng C. A. Meyer, known 
for its anti-inflammatory properties, suppresses inflammation induced by E. coli-derived EVs in the presence of 
ampicillin.  
Methods. The minimum inhibitory concentration (MIC) value was visually defined as the lowest concentration 
of ampicillin that inhibited growth of E. coli K12 strain. E. coli was cultured for 12 hours in the presence or 
absence of 6.25ς12.5 µg/mL ampicillin (1/16ς1/8 MIC), and the respective EVs (Amp-EV and none-EV) were 
purified by ultracentrifugation. Red ginseng extracts (RGE) were added to the E. coli culture medium prior to the 
start of cultivation. Mouse macrophages (RAW264.7) were cultured for 12 hours with or without EVs. 
Results. None-EVs increased the mRNA levels of iNOS and COX-2 by 1.8-fold and 1.3-fold and Amp-EVs increased 
them by 260-fold and 650-fold. In contrast, RGE+Amp-EV suppressed the increase in iNOS and COX-2 mRNA 
compared to Amp-EV. RGE did not reduce the amount of EVs released from E. coli in the presence of ampicillin. 
However, RGE reduced the levels of CirA protein in EVs. The EVs derived from cirA-deficient E. coli supressed the 
increase in inflammatory factors mRNA compared to EVs derived from wild-type E. coli.  
Discussion. We found that CirA protein in E. coli-derived EVs plays a pathogenic role in enhancing the expression 
of inflammatory factor mRNA. RGE reduced the level of CirA proteinin EVs, resulting in the suppression of 
antibiotic-induced inflammation. 
 
Imamiya et al (2023) mBio 14:2e 
Imamiya et al (2025) Microbiol Res Announc 14: e 0322723 
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NFATc1-derived new calcineurin-binding peptide selectively suppresses T cell cytokine expression 
Osamu Kaminuma1, Noriko Kitamura2, Minoru Gotoh3, Department of Disease Model, Research Institute for 
Radiation Biology and Medicine1, Hiroshima, Japan; Department of Pollinosis Science, Nippon Medical School2, 
Bunkyo-ku, Tokyo, Japan; Department of Otorhinolaryngology, Nippon Medical School3, Bunkyo-ku, Tokyo, 
Japan. 
  
Introduction. Although calcineurin inhibitors are clinically effective through inhibition of calciumȤdependent 
nuclear factor of activated T cells (NFATc), they frequently cause serious adverse effects, in part because they 
suppress activity across the entire NFATc family. Selectively modulating specific NFATc subtypes could mitigate 
toxicity and potentially enhance efficacy, given evidence that NFAT subtypes can exert opposing functions. 
Aims. To discover an NFATcȤderived peptide that selectively regulates specific NFATc subtypes and achieves 
stronger, more targeted suppression of TȤcell cytokine expression than VIVIT, a panȤNFAT inhibitory peptide 
(Aramburu et al, 1999).  
Methods. CalcineurinȤbinding activity was quantitatively compared across calciumȤregulatory domains (CRDs) 
of NFATc1ςNFATc4. The calcineurinȤassociating segment present in several, but not all, NFATcs was mapped and 
narrowed to a 15ς20ȤaminoȤacid region. Predicted peptideςcalcineurin interactions were evaluated by 
structural modeling. The functional effect of a candidate peptide was tested in stimulated human CD4+ T cells 
after delivery via fusion to a cellȤpenetrating sequence, and cytokine mRNA expression was measured. 
Results. We identified a previously unrecognized region within the NFATc1ȤCRD that selectively mediates 
calcineurin binding in NFATc1 and NFATc4, but not in other NFATc subtypes, 
and refined this to an 18ȤaminoȤŀŎƛŘ ǇŜǇǘƛŘŜ όάǇуέύΦ ¢Ȥcell expression of ILȤ4 
was suppressed by both p8 and VIVIT. In contrast, ILȤ5, ILȤ31, and IFNȤɹ  ǿŜǊŜ 
suppressed only by p8. ILȤ17A and TNFȤh  ǿŜǊŜ ǳƴŀŦŦŜŎǘŜŘ ōȅ ǇуΣ ǿƘŜǊŜŀǎ ±L±L¢ 
enhanced ILȤ17A. 
Discussion. Targeting NFATc1/c4 with p8 achieved stronger, cytokineȤselective 
suppression than the panȤNFAT inhibitor VIVIT. These findings support 
subtypeȤselective NFAT modulation as a strategy to improve therapeutic 
selectivity; the potential for reduced adverse effects with p8 warrants further 
evaluation in vivo. 
 
Aramburu J et al (1999) Science 285:2129 

  

 Relative 
expression (% of 
control) 

 p8 VIVIT 

IL4 30 40 

IL5 56 98 

IL17A 98 223 

IL31 42 89 

IFNG 76 109 

TNF 92 127 
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Real-world effectiveness and safety of pembrolizumab in non-small cell lung cancer 
LƎƻǊ wǳōƛƴƛŏ1,2Σ bŀǘŀǑŀ {ƪƻőƛōǳǑƛŏ1Σ ±ŜǊŀ ±ƭŀƘƻǾƛŏ-tŀƭőŜǾǎƪƛ1,2. Department of Clinical Pharmacology, Clinical 
Hospital Centre Rijeka1, Rijeka, Croatia; Department of Basic and Clinical Pharmacology and Toxicology, 
University of Rijeka2, Rijeka, Croatia. 
  
Introduction: Immune checkpoint inhibitors have revolutionized the treatment of advanced nonςsmall cell lung 
cancer (NSCLC). Pembrolizumab has shown durable survival benefits in pivotal trials, with comparable outcomes 
between patients stopping treatment at two years and those continuing indefinitely. However, real-world 
outcomes often differ due to broader patient populations and treatment conditions. 
Aims: To evaluate real-world progression-free survival (PFS), treatment patterns, and immune-related adverse 
events in NSCLC patients receiving first-line pembrolizumab, irrespective of PD-L1 expression, and to compare 
outcomes with clinical trial data. 
Methods: We performed a retrospective analysis of all NSCLC patients approved for pembrolizumab treatment 
by the Drug and Therapeutics Committee at Clinical Hospital Center Rijeka between January 2020 and December 
2024. Demographic, clinical, and treatment data were extracted, including PFS and treatment discontinuation 
causes. 
Results: A total of 302 patients were approved for pembrolizumab treatment, of whom 234 received therapy. 
Median age was 69 years. Most patients were smokers (76.2%), and 40.9% had PD-L1 expression >50%. Twenty 
patients completed the planned two years of therapy, 36 remain on treatment, while the remainder 
discontinued, most commonly due to disease progression (n=96). Median PFS was 10.9 months (331 days). 
Immune-related adverse events were observed in 7.6% of patients (n=18). 
Discussion: This real-world cohort confirms the effectiveness of pembrolizumab, with a median PFS aligning with 
or exceeding results from pivotal clinical trials. Nevertheless, high rates of discontinuation and occurrence of 
severe immune-related toxicity underscore the need for careful patient selection and proactive toxicity 
management. These findings highlight differences between real-world outcomes and trial data, emphasizing the 
importance of tailoring immunotherapy strategies to everyday clinical practice. 
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ATP Modulates B-Cell Programs to Ameliorate Systemic Lupus Erythematosus Pathology 
Yicheng Lin1,2, Wenjuan Ma1,2, Cuihong Lin1,2. School of Pharmacy, Fujian Medical University1, Fuzhou, China; 
Department of Pharmacy, The First Affiliated Hospital, Fujian Medical University2, Fuzhou, China.  
  
Introduction. Systemic lupus erythematosus (SLE) is characterized by pathogenic autoantibodies and chronic 
inflammation. Although extracellular adenosine triphosphate (ATP) is classically viewed as a pro-inflammatory 
damage signal, pharmacologic ATP exposure may elicit distinct immunoregulatory outcomes via metabolic 
reprogramming and engagement of stress and metabolic checkpoints. 
Aims. To evaluate ATP-driven immunomodulation in SLE, delineate ATP-associated B-cell transcriptional 
programs, and assess therapeutic efficacy in a lupus-prone mouse model. 
Methods. Peripheral blood mononuclear cells (PBMCs) from SLE patients were stimulated to generate antibody-
secreting cells (ASCs) and treated with graded ATP; dsDNA-specific ASCs were quantified by ELISPOT. In parallel, 
MRL/lpr splenic mononuclear cells were cultured with graded ATP and analyzed by flow cytometry for B-cell 
differentiation subsets. In vivo, MRL/lpr mice received ATP (100 mg/kg, i.p.) once daily for 8 weeks, with 
prednisone (5 mg/kg, i.p.) as control; plasma anti-dsDNA and total IgG concentrations, renal immune-complex 
ŘŜǇƻǎƛǘƛƻƴΣ ŀƴŘ ƘƛǎǘƻǇŀǘƘƻƭƻƎȅ ǿŜǊŜ ŀǎǎŜǎǎŜŘΦ tǳǊƛŦƛŜŘ ǎǇƭŜƴƛŎ /5мфя . ŎŜƭƭǎ ǿŜǊŜ ǘǊŜŀǘŜŘ ŜȄ ǾƛǾƻ ǿƛǘƘ !¢t Ǿǎ 
vehicle for RNA-seq and pathway enrichment. 
Results. In SLE PBMC cultures, ATP dose-dependently reduced dsDNA-specific ASCs. Flow cytometry of murine 
splenocytes revealed that germinal centerςƭƛƪŜ . ŎŜƭƭǎ ό.ннляD[тяύ ŘŜŎǊŜŀǎŜŘΣ ǿƘŜǊŜŀǎ /·/wпяLƎ!я ǇƭŀǎƳŀōƭŀǎǘǎ 
increased with increasing ATP concentrations. In MRL/lpr mice, ATP lowered plasma anti-dsDNA and IgG 
concentrations, reduced renal immune-complex deposition, and alleviated glomerular injury. Transcriptomics 
implicated an mTORC1-linked checkpoint, characterized by repression of anabolic programs and activation of 
Transcription Factor EB (TFEB)-driven autophagy. 
Discussion. Our findings suggest a dose-dependent immunometabolic switch: distinct from classical pro-
inflammatory signaling, pharmacologic ATP engages an mTORC1-associated checkpoint that constrains B-cell 
hyperactivation. By enforcing a shift toward IgA-skewed differentiation, this strategy highlights the purinergicς
metabolic axis as a novel therapeutic avenue for SLE. 
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CRABP2 as a Protective Factor in Asthma 
Changfang Fu1. Department of Pharmacy, The First Affiliated Hospital of USTC1, Hefei, China.  
  
Introduction. Asthma, a heterogeneous chronic airway disease, 
lacks molecular-specific biomarkers for precision management 
despite advances in therapeutic strategies.  
Aims. This study aims to identify novel biomarkers and validate 
their causal relationships with asthma pathogenesis. 
Methods. We integrated transcriptomic (bulk and single-cell), 
GWAS summary statistics, and plasma proteomics pQTL data. 
Machine learning was employed for biomarker selection. 
Mendelian randomization (MR) analysis validated causal 
associations, while molecular docking predicted therapeutic 
compounds. To investigate drug effects on asthma-related 
inflammation, we established a cellular injury model by treating human bronchial epithelial cells with 
lipopolysaccharide (LPS). 
Results. Eight asthma-related biomarkers (VNN3, TNFAIP2, CRABP2, MPDU1, DQX1, DNAJC1, KIT, PER2) were 
identified. SHAP analysis revealed KIT as a risk factor and CRABP2/PER2 as protective factors. Single-cell analysis 
revealed CRABP2 enrichment in bronchial epithelial cells. Molecular docking predicted therapeutic compounds, 
including FDA-approved imatinib for KIT, two potential agonists-Ellipticine and Tretinoin for CRABP2. And 
tretinoin significantly upregulated CRABP2 expression and attenuated LPS-induced release of pro-inflammatory 

cytokines . 
Discussion. This study establishes CRABP2 as a causally validated protective biomarker for asthma, with KIT 
showing therapeutic promise. The multi-omics framework and machine learning model provide a foundation for 
precision asthma diagnostics and drug development for clinical translation of these biomarkers. 
 
Ferkingstad E et al (2021) Nat Genet 53:1712-1721 
Wang Q et al (2021) Nature 597:527-532 
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P2Y12 blockade disrupts autoantibodyςimmune complex amplification loop in lupus 
Wenjuan Ma1, Jingjing Lin1, Rongfang Lin1. The First Affiliated Hospital of Fujian Medical University1, Fuzhou 
350005, China 
  
Introduction. Sustained autoantibody production by plasma cells drives systemic lupus erythematosus (SLE) 
persistence. The resulting immune complexes amplify myeloid inflammation and organ immune deposition, yet 
strategies simultaneously targeting both antibody output and immune complex-mediated amplification remain 
lacking. 
Aims. To investigate whether purinergic receptor P2Y12 serves as a druggable checkpoint linking humoral output 
to myeloid amplification in SLE, and to evaluate ticagrelor-mediated P2Y12 blockade. 
Methods. P2Y12 expression was profiled by flow cytometry in SLE and healthy PBMCs. Ticagrelor effects on B 
cell differentiation, activation and proximal kinase phosphorylation were assessed in stimulated human PBMCs. 
MRL/lpr mice received ticagrelor to evaluate humoral burden and renal outcomes. Mechanisms were 
interrogated by RNA-seq in ATP-stimulated B cells and by RNA-seq combined with NF-ˁ. ǇмлрκǇрл /¦¢ϧ¢ŀƎ ƛƴ 
immune complex-stimulated BMDMs. 
Results. P2Y12 was upregulated on SLE B cells and monocytes and enriched in antibody-secreting 
compartments, with correlated CXCR4 upregulation in plasma cells suggestive of enhanced bone marrow 
retention. Ticagrelor dose-dependently suppressed effector differentiation, reduced plasma cell and germinal 
center B cell proportions, and downregulated differentiation transcription factors and costimulatory markers, 
with concurrent SYK/BTK phosphorylation reduction and remodeling of ATP-driven transcriptional programs. In 
BMDMs, ticagrelor suppressed immune complex-induced inflammation; CUT&Tag revealed selectively reduced 
NF-ˁ. ƻŎŎǳǇŀƴŎȅ ŀǘ ǇǊƻƛƴŦƭŀƳƳŀǘƻǊȅ ƭƻŎƛ ǿƘƛƭŜ ǇǊŜǎŜǊǾƛƴƎ ŦŜŜŘōŀŎƪ-associated sites, attenuating myeloid 
output that feeds back to sustain B cell activation. In MRL/lpr mice, ticagrelor lowered IgG and autoantibodies, 
attenuated germinal center and plasma cell expansion, and improved renal histopathology with reduced 
glomerular immune deposition. 
Discussion. P2Y12 drives a self-reinforcing loop between plasma cell antibody output and immune complex-
mediated myeloid amplification. Ticagrelor disrupts this loop at both ends, supporting P2Y12 blockade as a 
translatable therapeutic strategy for SLE. 
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Differential pharmacomodulation of airway epithelial repair in childhood wheeze 
Aaron R. Gomes1,2, Patricia Agudelo-Romero1,3, Emma Catchpole1,4, Talya Conradie1,4 Peter B. Noble2, Alexander 
N. Larcombe1,5, Stephen M. Stick6, Anthony Kicic1,4,5, Thomas Iosifidis1,4,5. Wal-yan Respiratory Research Centre, 
The Kids Research Institute Australia1, Perth, WA, Australia; School of Human Sciences, The University of 
Western Australia2, Perth, WA, Australia; School of Molecular Sciences, The University of Western Australia3, 
Perth, WA, Australia; School of Medicine, The University of Western Australia4, Perth, WA, Australia; School of 
Population Health, Curtin University5Σ tŜǊǘƘΣ ²!Σ !ǳǎǘǊŀƭƛŀΤ /ƘƛƭŘ ϧ !ŘƻƭŜǎŎŜƴǘ IŜŀƭǘƘ {ŜǊǾƛŎŜǎΣ tŜǊǘƘ /ƘƛƭŘǊŜƴΩǎ 
Hospital6, Perth, WA, Australia. 
  
Introduction. Defective airway epithelial cell (AEC) repair associates with childhood 
wheeze recurrence. Celecoxib (CXB) enhances AEC repair in vitro, but the efficacy of 
other non-steroidal anti-inflammatory drugs (NSAIDs) is unclear. Here, we 
determined whether CXB and other NSAIDs exhibit similar or disparate effects on 
repair in paediatric wheeze AECs, hypothesising effects would differ by treatment. 
Methods. Primary AECs (pAECs) from children with recurrent wheeze (n=6) were 
cultured, wounded and treated with CXB, piroxicam (PIR), SC-58125 (a celecoxib 
analogue), or vehicle-control (DMSO). Wound repair rates (IncuCyte) and differential 
gene expression (RNA-seq) were quantified in matched samples. 
Results. At 24-hrs post-wounding, DMSO-treated pAECs failed to achieve complete 
wound closure. Relative to vehicle, CXB (p=0.01) and SC-58125 (p=0.008) enhanced 
AEC repair, while PIR had no effect (p=0.81). Transcriptomic interrogation identified 
CXB and SC-58125 to co-upregulate significant genes involved in keratinisation and retinoic acid biosynthesis, 
enriching five common pathways. Congruent with wound closure observations, PIR showed no effect on 
differential gene regulation.  
Discussion. Treatment with CXB and SC-58125 enhanced AEC repair and correspondingly induced common 
transcriptional effects. Similar to vehicle-control, PIR had no effect on AEC repair or transcription. These data 
support our hypothesis surrounding NSAID heterogeneity in modulating AEC repair in a diseased airway 
epithelial cell model. Our findings warrant validation in larger cohorts to inform therapeutic strategies aimed at 
mitigating childhood wheeze recurrence. 
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Title. Histology-Specific Roles of miR-17-5p in NSCLC Immunotherapy Monitoring 
Maiko Machida1, Mayuko Soma1, Kuninori Iwayama1, Yuka Yamagata2, Ainari Konda1, Tatsuya Itoh2, Haruhiko 
Aisaka3. Pharmacotherapy, Hokkaido University of Science1, Sapporo, Japan, Pharmacy2 and Respiratory 
Medicine3 of JCHO Sapporo Hokushin Hospital, Sapporo, Japan.  
 
Introduction. Liquid biopsy using circulating miRNAs is emerging as a promising tool for monitoring immune 
dynamics in advanced non-small cell lung cancer (NSCLC) treated with immune checkpoint inhibitors. 
However, histology-specific immune responses remain underexplored. 
Aims. We investigated the role of miR-17-5p, a miRNA implicated in regulatory T cell (Treg) modulation, in 
patients with squamous cell carcinoma (SQCC) and adenocarcinoma (ADC) receiving pembrolizumab. To 
evaluate its utility in treatment monitoring, we examined the neutrophil-to-lymphocyte ratio (NLR), cytokine 
profile, and the association with PD-L1 on immune cell surfaces and master transcription factors in T cells. 
Methods. Ten patients with stage IIIb or higher NSCLC (SQCC: n=5, ADC: n=5) were enrolled. Blood samples were 
collected before and during treatment. miR-17-5p, FOXP3, STAT3, and PD-L1 mRNA levels were quantified via 
RT-qPCR; cytokines via ELISA; and hematologic indices from clinical records. Multivariate regression with 
interaction terms was performed. 
Results. In SQCC, FOXP3 showed a suppressive effect on NLR, while IL-6 and miR-17-5p (under IL-6 stimulation) 
were significant promotive factors (81% contribution). In ADC, IL-8 and PD-L1 expression promoted NLR, 
whereas miR-17-5p exhibited a suppressive effect (72% contribution). 
Discussion. miR-17-5p contributed differentially to NLR modulation depending on histology. In SQCC, both anti-
inflammatory and pro-inflammatory Treg dynamics were suggested. In ADC, miR-17-рǇΩǎ ŀƴǘƛ-inflammatory role 
contrasted with IL-8ςdriven inflammation and PD-L1 upregulation. These findings highlight the value of 
integrating miRNA-based liquid biopsy with immune markers to guide personalized immunotherapy in advanced 
NSCLC. 
This work was supported by the Japan Society for the Promotion of Science Grants-Aid for Scientific Research: 
21K06648 Maiko Machida. 
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Transcriptomic and metabolomic alterations reveal central mechanisms in difficult-to-treat rheumatoid 
arthritis 
Lilla Gunkl-Tóth1,2,3, Anett Pintér3, Panna Királyhidi3, József Kun1,4, Krisztina Takács-Lovász1, Róbert Farkas5, 
Gellért Karvaly5, György Nagy3,6,7, Zsuzsanna Helyes1,2,8 Dept. of Pharmacol. and Pharmather., Med. Sch., UP, 
Pécs, HUN1; HUN-RENςPTE Chronic Pain Res. Group, Pécs, HUN2; Dept. of Rheumatol. and Immunol., SE., 
Budapest, HUN3; Bioinformatics Res. Group, Genomics and Bioinformatics Core Facility, Szentágothai Res. Ctr., 
UP, Pécs, HUN4; Dept. of Lab. Med., SE., Budapest, HUN5; Dept. of Int. Med. and Oncol., SE., Budapest, HUN6; 
Heart and Vasc. Ctr., SE., Budapest, HUN7; Natl. Lab. for Drug Res. and Dev., Budapest, HUN8 
 
Introduction. Persistent pain remains an unmet need in rheumatoid arthritis (RA), particularly in the difficult-to-
treat (D2T) subgroup. D2T RA is heterogeneous, but CNS processes may be involved in symptom persistence. 
Peripheral blood mononuclear cell (PBMC) transcriptomics combined with metabolomics can reflect CNS-related 
alterations.  
Aims. We aimed to characterize PBMC transcriptomic and plasma metabolomic profiles in RA patients to identify 
pathways related to therapy resistance and to investigate interactions between pain and inflammation.  
Methods. PBMC and plasma from 44 RA patients (28 D2T, 16 non-D2T) and 29 healthy controls (HCs) were 
separated for PBMC transcriptomic (total RNA sequencing) and plasma metabolomic (Biocrates MxP Quant 500) 
analysis. 
Results. RA patients showed distinct transcriptomic profiles compared to HCs (269 DE genes: 174 up, 95 down), 
including LTK (p=0.003), TLR4 (p=0.005), and CXCL5 (p=0.035). Enrichment analysis indicated roles in immune 
regulation and oxygen transport. Comparing D2T to non-D2T RA, 87 DE genes were found (17 up, 70 down), such 
as NRG1 (p=0.015), NEGR1 (p=0.017), and S100B (p=0.026), enriched for CNS processes: neurogenesis, memory, 
cognition, behavior (all p<0.001). Metabolomic profiling revealed alterations in lipids and amino acids 
distinguishing D2T from non-D2T patients. Integrated transcriptomicςmetabolomic analysis highlighted 
overlapping inflammatory (e.g., sphingolipid metabolism, B-cell signaling) and neuronal pathways (e.g., 
neuroactive ligandςreceptor interaction, axon guidance). 
Discussion Our analysis revealed distinct transcriptomic and metabolomic alterations in D2T RA, potentially 
linked to neuroinflammatory and neuroplastic processes. These results may improve understanding of therapy 
resistance and identify potential targets for novel treatments.  
 
HUN-RENςPTE Chronic Pain Research Group (14017), OTKA K138046 and K131479, TKP2021-EGA-29, National 
Brain Research Program, Richter Gedeon PhD Scholarship (LGT) 
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MitochondriaςER Crosstalk in Cigarette SmokeςInduced COPD and its modulation by Naltrexone 
Shalini Sharma1, Subhashini1 ,1Department of Zoology, Mahila Mahavidyalaya, Banaras Hindu University, 
Varanasi, Uttar Pradesh, India (221005) 
 
Introduction. Mitochondrial dysfunction and impaired 
mitochondriaςER crosstalk are emerging as central mechanisms 
in COPD pathogenesis, driving oxidative stress, defective 
mitophagy, apoptotic signaling, and persistent inflammation 
following cigarette smoke (CS) exposure. 
Aims: To delineate the role of mitochondrial dysfunction and 
mitochondriaςER axis dysregulation in CS-induced COPD and to 
evaluate the modulatory potential of naltrexone (NTX). 
Methods. Transcriptomic analysis of GEO dataset (GSE197751) 
identified dysregulated mitochondrial genes. In vivo validation in 
CS-exposed mice assessed mitochondrial dynamics (DRP1, Fis1, 
MFN1/2, OPA1), PINK1/Parkin signaling, VDAC1, COXIV, ROS 
generation, and inflammatory pathways with NTX intervention 
Results. CS exposure significantly dysregulated fusionςfission 
proteins, activated PINK1/Parkin-mediated mitophagy, altered 
VDAC1 and COXIV expression, and enhanced NOX4-dependent 
ROS generation. These alterations were accompanied by 
increased TLR4 signaling and apoptotic activation. NTX 
administration markedly restored mitochondrial dynamics, 
reduced oxidative stress, and attenuated inflammatory and 
apoptotic signaling. 
Discussion. CS-induced COPD is characterized by disrupted mitochondrial homeostasis and aberrant 
mitochondriaςER crosstalk, amplifying oxidative stress and inflammatory cascades. NTX significantly restored 
mitochondrial integrity and attenuated redox and apoptotic imbalance, supporting mitochondriaςER 
communication as a mechanistic and therapeutic target in COPD. 

  

Figure  

 

 

 

                                                          

   

          

        

 

 
 

 

 

 

 

                                             

  

 

 

                 

 

 

 

 

 

                       

1 0 µg/kg 1 µg/kg 0.1 µg/kg 

 

Tissue minces using Glass-Teflon homogenizer  

 Experimental Grouping 

 

In-silico 

 

   

Geo Data 

Retrieval: 

GSE 197751 

dataset from 

GEO Database  

    

Functional 

enrichment 

analysis: GO 

and KEGG  

 

 

Molecular 

docking 

with 

Naltrexone  

    

Differential  

Gene expression 

analysis using R 

and Limma 

package  

 

          

 

Mitochondrial and cytosolic fraction                                   Lung tissue analysis 

 

 Lung tissue collection 

 

        

Placed in ice cold 

mitochondrial isolation 

buffer 

 

 

4 months 



P390 

Sex and BMI differences in Dupilumab responses during twelve-
month follow-up 

Assoc Prof Javier Navarro-Zaragoza 
 
Wednesday poster presentations 2, Exhibition Bay 14, 15 & 16 (Ground floor), July 15, 2026 

Sex and BMI differences in Dupilumab responses during twelve-month follow-up 
Javier Navarro-Zaragoza1,2,3, Juan José Cortés Collado3, Pilar Almela1,2, Rubén Andújar3, Manuel Castilla3, Sheila 
Cabrejos-Perotti3, Miguel Reyes Cortés3, Juan Carlos Miralles López3, José Valverde Molina3, Manuel Pajarón 
Fernández3, RE-Asgramur Group3.  Department of Pharmacology, University of Murcia1, Murcia, Spain; 
Neuroscience and Sense Organs, Murcia Institute for Medical Research (IMIB-PP)2, Murcia, Spain; ASGRAMUR 
Catedra University of Murcia3, Murcia, Spain.  
 
Introduction. The clinical heterogeneity of severe asthma suggests that demographic and anthropometric 
factors may modulate the response to biologic therapies. Dupilumab is a fully human monoclonal antibody (IgG4 
subclass) designed to inhibit type 2 inflammation by blocking the shared receptor subunit IL-пwʰΣ ǿƘƛŎƘ ƛǎ ǳǎŜŘ 
by both interleukin-4 (IL-4) and interleukin-13 (IL-13).  
Aims. This study aimed to evaluate whether sex and body mass index (BMI) influence inflammatory and 
functional outcomes after 12 months of dupilumab treatment in a real-world cohort of patients with type 2 
severe asthma. 
Methods. Patients receiving continuous dupilumab therapy for one year were included (n=64). Changes in blood 
ŜƻǎƛƴƻǇƘƛƭ Ŏƻǳƴǘǎ ŀƴŘ ŦƻǊŎŜŘ ŜȄǇƛǊŀǘƻǊȅ ǾƻƭǳƳŜ ƛƴ ƻƴŜ ǎŜŎƻƴŘ όC9±ѕύ ǿŜǊŜ ŀǎǎŜǎǎŜŘ ŀƴŘ ǎǘǊŀǘƛŦƛŜŘ ōȅ ǎŜȄ ŀƴŘ 
BMI categories. 
Results. Sex-stratified analyses revealed distinct response patterns. In women, eosinophils decreased to a mean 
ƻŦ росΦнф ҕ урΦрр ŎŜƭƭǎκҡ[Σ ǊŜǇǊŜǎŜƴǘƛƴƎ ŀ мнΦн҈ ǊŜŘǳŎǘƛƻƴΣ ǿƘƛƭŜ C9±ѕ ƛƴŎǊŜŀǎŜŘ ǘƻ нлрфΦст ҕ фрΦоф Ƴ[ όҌсΦфр҈ύΦ 
In men, the eosinophil decline was slightly ƎǊŜŀǘŜǊΣ ǊŜŀŎƘƛƴƎ пфуΦуу ҕ фтΦом ŎŜƭƭǎκҡ[ όҍмпΦп҈ύΣ ŀŎŎƻƳǇŀƴƛŜŘ ōȅ 
ŀ ƳƻǊŜ ǇǊƻƴƻǳƴŎŜŘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ƭǳƴƎ ŦǳƴŎǘƛƻƴΣ ǿƛǘƘ C9±ѕ ǊƛǎƛƴƎ ǘƻ нтпр ҕ мнтΦо Ƴ[ όҌмпΦпп҈ύΦ .aL-based 
stratification showed that patients with overweight (25 to 29,9 kg/m2) experienced the most substantial 
ŜƻǎƛƴƻǇƘƛƭ ǊŜŘǳŎǘƛƻƴΣ ǊŜŀŎƘƛƴƎ псуΦмо ҕ млнΦм ŎŜƭƭǎκҡ[ όҍппΦлс҈ύΦ bƻ ƳŜŀƴƛƴƎŦǳƭ ŜƻǎƛƴƻǇƘƛƭ ŘŜŎǊŜŀǎŜǎ ǿŜǊŜ 
observed in normal-ǿŜƛƎƘǘ όмуΣр ǘƻ нпΣф ƪƎκƳнύ ƻǊ ƻōŜǎŜ ƛƴŘƛǾƛŘǳŀƭǎ όҔ ол ƪƎκƳнύΦ /ƻƴǾŜǊǎŜƭȅΣ C9±ѕ ƛƳǇǊƻǾŜŘ 
across all BMI groups, with increases of 7.4% in obese patients, 10.56% in normal-weight individuals, and 12.11% 
in those with overweight. 
Discussion. These findings and previous results from other laboratories indicate that both sex and BMI may 
differentially shape the inflammatory and functional response to dupilumab. Recognizing these modifiers could 
enhance patient stratification and support a more individualized therapeutic approach in severe asthma. 
 
Bult L, et al (2024) Dupilumab responder types and predicting factors in patients with type 2 severe asthma: A 
real-world cohort study. Respiratory Medicine. 2024 (231): 107720. 
Campisi R, et al. (2021) Real-World Experience with Dupilumab in Severe Asthma: One-Year Data from an Italian 
Named Patient Program. J Asthma Allergy. 2021 May 27;14:575-583. 
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LPA shifts LPS-stimulated macrophages to M2 by promoting oxidative phosphorylation over glycolysis. 
Wataru Nagata, Kayoko Kodama, Toshiaki Ishizuka. Department of Pharmacology,  
National Defense Medical College, Tokorozawa, Saitama, Japan. 
 
Introduction. Lysophosphatidic acid (LPA) is a bioactive lipid mediator 
which induces M2 macrophage differentiation in vitro (Mirzoyan K et al, 
2017). In addition, LPA ameliorates lupus nephritis in MRL/lpr mice by 
suppressing the infiltration of activated macrophages (Nagata W et al, 
2024). Macrophage polarization (M1/M2) is influenced by its metabolic 
state. 
Aims. This study examined whether LPA reprograms macrophage 
metabolism to induce M2 polarization. 
Methods. RAW264.7 cells were stimulated with LPS (10 ng/L) and/or 
LPA (1, мл ˃M) for 6 h. Immunofluorescence staining using anti-CD68 
(a M1 marker) or anti-Arg1 (a M2 marker) was performed. ATP 
/lactate levels in the cell lysates were measured. In addition, the 
effect of a glycolytic inhibitor 2-deoxyglucose (2-DG) or a 
mitochondrial oxidative phosphorylation inhibitor (oligomycin) on the 
ATP /lactate levels was investigated. Statistical analysis: ANOVA 
(Tukey's test, P < 0.05). 
Results. In LPS-ǎǘƛƳǳƭŀǘŜŘ ŎŜƭƭǎΣ [t! όм ˃aύ ƛƴŎǊŜŀǎŜŘ !ǊƎмҌ ŎŜƭƭǎ όt ғ 
0.01) and the Arg1/CD68 ratio (P < 0.0001), indicating M2 polarization. LPA decreased lactate levels (P< 0.01) 
and increased ATP levels (P<0.05, 10M˃) in LPS-stimulated cells. In addition, 2-DG reduced lactate production in 
LPS-stimulated cells. Both 2-DG and oligomycin reduced ATP production in the cells treated with LPS and LPA.  
Discussion. These findings suggest LPA appears to induce M2 polarization by shifting the metabolism from 
glycolysis to oxidative phosphorylation in LPS-stimulated macrophages.  
 
Mirzoyan K et al. (2017) Inflammation. 2017;40(5):1707-16.  
Nagata W et al. (2024) Clin Exp Rheumatol. 2024;42(3):658-65.  
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Function of prostaglandin D2 in the regulation of caerulein-induced pancreatitis in mice 
Kenta Hosomi1, Toko Maehara2, Masatoshi Nakatsuji1, Yusuke Onishi3, Shigeru Kawabata3,4, Yoshinobu Hirose3, 
Ko Fujimori1  
Grad. Sci. Pharm. Sci., Osaka Med. Pharm. Univ.1, Osaka, Japan; Fac. Agri., Iwate Univ.2, Iwate, Japan; Fac. Med., 
Osaka Med. Pharm. Univ.3, Osaka, Japan; Fac. Med., Shimane Univ.4, Shimane, Japan 
  
Introduction. Acute pancreatitis (AP) is unexpected inflammatory disease of the pancreas and is caused by 
various factors such as alcohol abuse. Currently, there is no effective treatment for AP. Prostaglandins (PGs) are 
lipid mediators and play important roles in regulating various physiological activities. PGD2 has a variety of 
physiological effects including the regulation of inflammation. However, these effects alter depending on the 
tissue or disease.  
Aims. The role of PGD2 in the control of AP remains unclear. We investigated the roles of PGD2 in caerulein-
induced AP model using hematopoietic PGDS (H-PGDS) gene-deficient (Hpgds-/ -) mice.  
Methods. We generated the AP model using C57BL/6 (wild-type: WT and Hpgds-/ -) mice by intraperitoneal 
ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ƻŦ ŎŀŜǊǳƭŜƛƴ όрл ˃g/kg per hour; 6 times). We harvested the pancreas for 6 hours after the final 
caerulein administration and analyzed.  
Results. Caerulein administration damaged to pancreas. H-PGDS expression was detected in acinar cells and the 
inflamed areas of the pancreas, and its level was increased by treatment with caerulein. Moreover, PGD2 
production in the pancreas was increased in caerulein-administered mice. The expression of cyclooxygenase 
(COX)-1 and COX-2, and lipocalin-type PGDS (L-PGDS) was detected in the pancreas; however, these levels were 
not changed even when caerulein was administered. PGD2 production in the pancreas of Hpgds-/ - mice was not 
altered when caerulein was administered, although its production was increased in WT mice. Caerulein elevated 
serum amylase and lipase activities, which were further elevated in Hpgds-/ - mice. Furthermore, the gene 
expression of M2 macrophage marker in the pancreas was lower in caerulein-administered Hpgds-/ - mice than 
WT mice. We suggest that the deficiency of H-PGDS decreased polarization of M2 macrophages and accelerated 
the inflammation in the pancreas of caerulein-administered mice.   
Discussion. H-PGDS-produced PGD2 induced M2 macrophage polarization and suppressed pancreatic 
inflammation in caerulein-induced AP mice.  
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New therapies in heart failure: a cell-based platform for testing inflammasome inhibitors  
Zsófia Onódi1, Sára Jezsoviczky1, Márton Kocsis1, Gergely Kozma2, Andrea Kovács1, Márta Szabó1, Zoltán V. 
Varga1, Péter Ferdinandy1. Department of Pharmacology and Pharmacotherapy1, Semmelweis University, 
Budapest, Hungary; Nanomedicine Research and Education Center2, Semmelweis University, Budapest, Hungary 
  
Introduction. Inflammasomes play an important role in various conditions 
such as heart failure; thus, investigating agents with potential anti-
inflammatory effects can offer new tools to treat these diseases. 
However, recently used drug screening methods have limitations, which 
need to be addressed in the future. 
Aims. To optimize a cell platform in combination with in vitro methods for 
examining the molecular mechanisms of potential inflammasome 
inhibitors. 
Methods. THP1-ASC-GFP cells were used to examine inflammasomes. 
Cells were primed with lipopolysaccharide (LPS) and activated with 
nigericin. NLRP3 or caspase-1 specific inhibitors (MCC950 and VX765) 
were used to validate the system. Cell viability, caspase-1 activity and 
cytokine (IL-мʲύ ǊŜƭŜŀǎŜ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ƭǳƳƛƴŜǎŎŜƴŎŜ ŀǎǎŀȅǎ ŀƴŘ 
immunoblot. Imaging flow cytometry (iFlow) was used to visualise cellular 
GFP signal during priming and activation. 
Results. LPS and nigericin induced priming and activation in THP-1 cells, 
as evidenced by the increased ratio of ASC diffuse(+) and ASC speck(+) cells, IL-мʲ ǊŜƭŜŀǎŜΣ ŀƴŘ ŎŀǎǇŀǎŜ-1 activity. 
NLRP3 inhibitor MCC950 blocked inflammasome assembly, while caspase-1 inhibitor VX765 did not altered 
oligomerization, as detected by iFlow. Among the tested candidates previously reported as potential inhibitors 
(e.g. canagliflozin), some reduced IL-мʲ ǎŜŎǊŜǘƛƻƴΣ ǿƘƛƭŜ ƻǘƘŜǊǎ όŜΦƎΦ ŀǘƻǊǾŀǎǘŀǘƛƴύ ǎƘƻǿŜŘ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŀƴǘƛ-
inflammatory effects. 
Discussion. Our platform has been successfully validated, as it can discriminate inflammasome inhibition at 
different molecular levels. However, previously reported drug candidates show weak or no direct effects on 
inflammasome activity, suggesting that their observed anti-inflammatory actions may result from other 
pharmacological mechanisms. This drug screening platform provides additional pharmacological data on 
inflammasome inhibitors.  
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Effect of particulate matter exposure on dendritic cell responses in asthma 
Eyla Oxborrow1, Chantal Donovan1,2, Jessica Tolentino1, Madison L Coward-Smith1, Xu Bai1,2, Andrew E 
Thorpe1,2, Brian GG Oliver1,2, Richard Y Kim1,2. School of Life Sciences, Univ of Technology Sydney1, Sydney, 
NSW, Australia; Respiratory Cell and Molecular Biology, Woolcock Institute of Medical Research2, Sydney, 
NSW, Australia. 
 
Introduction. Air pollution, particularly particulate matter with a diameter <2.5µm (PM2.5), is a significant 
environmental threat to human health, contributing to the increased incidence and severity of respiratory 
diseases, like asthma. Dendritic cells (DCs) play important roles in the activation and differentiation of naïve T 
cells into the Th2 cells that underpin allergic asthma. However, it is unknown how PM2.5 affects DC function, 
whether this interaction increases the DC response to antigens, and what impacts this has on the development 
and increased severity of asthma.  
Aims. To develop a novel mouse model to explore the relationship between chronic low-dose Sydney air 
pollution exposure and the development and severity of asthma, with a focus on DC responses.  
Methods. Female wild-type BALB/c mice (n=8/group) were administered PM2.5 (or saline control) i.n. daily for 
3 weeks. On day 4, the mice were systemically sensitised to ovalbumin (Ova) via i.p. injection, followed by i.n. 
Ova re-challenge on days 16-19 to induce experimental asthma. Endpoint analysis (day 20) included in vivo 
invasive plethysmography to measure airway hyperresponsiveness to methacholine challenge, airway 
inflammation via bronchoalveolar lavage, and detection of DCs using flow cytometry.  
Results. Mice exposed to PM2.5 and with experimental asthma (Ova/PM2.5) showed increased airway 
hyperresponsiveness compared to those with experimental asthma alone (Ova/PBS) and the PM2.5 exposure 

control (Sal/PM2.5; P<0.0001). Ova/PM2.5 mice also had increased airway inflammation (2.7°0.3 x105 cells/mL) 

compared to Sal/PM controls (0.36°0.04 x105 cells/mL; P<0.0001). DC responses were amplified in Ova/PM2.5 
compared to PM2.5 alone (P<0.05), with notable increases in plasmacytoid DCs and antigen-presenting 
plasmacytoid DCs, compared to PM2.5 alone (P<0.05).  
Discussion. Chronic low-dose exposure to Sydney PM2.5 exacerbates asthma features, including increased 
airway hyperresponsiveness, airway inflammation and enhanced DC-mediated allergic sensitisation, 
contributing to greater asthma severity. These findings highlight future directions for targeted therapeutic 
strategies to mitigate the respiratory health impacts of air pollution. 
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Glycolytic reprogramming reinforces TGF-ʲ ǎƛƎƴŀƭƛƴƎ ŀƴŘ ŜǇƛǘƘŜƭƛŀƭ-to-mesenchymal transition in chronic 
respiratory diseases 
Ming-Jen Hsu1,2, Shiu-Wen Huang1,2, Hsiu-Chen Chen1, Ssu-Yuan Peng2, Chin-Hui Chuang1,2, Wun-Hao Cheng3. 
Department of Pharmacology, School of Medicine1; Graduate Institute of Medical Sciences2; School of 
Respiratory Therapy3, College of Medicine, Taipei Medical University, Taipei, Taiwan. 
  
Introduction. Chronic respiratory diseases (CRDs) involve persistent inflammation, airway remodeling, and 
progressive airflow limitation. Epithelial-to-mesenchymal transition (EMT) promoted by elevated transforming 
growth factor-ʲ ό¢DC-ʲύ ƛǎ ŎǊǳŎƛŀƭ ƛƴ /w5 ǇŀǘƘƻƎŜƴŜǎƛǎΦ However, the impact of TGF-ʲ ƻƴ ŎŜƭƭǳƭŀǊ ŜƴŜǊƎȅ 
metabolism, particularly glycolysis, in lung epithelial cells and its link to EMT remain unclear. 
Aims. We aim to establish the causal role of glycolysis in TGF- -̡induced EMT in lung epithelial cells. 
Methods.  Immunoblotting, RT-qPCR, migration assays, chromatin immunoprecipitation, Seahorse analysis, 
lactate assays, glucose uptake, and siRNA transfection, as well as house dust mite (HDM)-induced allergic asthma 
and bleomycin-induced idiopathic pulmonary fibrosis (IPF) models, were applied to dissect the link between 
glycolysis and EMT. 
Results. TGF- -̡promoted EMT, reflected by enhanced motility, and changes in epithelial and mesenchymal 
markers. It also upregulated glycolytic enzymes and lactate production. These effects are alongside Smad3 
phosphorylation. Pharmacological inhibition of glycolysis with 2-deoxy-D-glucose suppressed Smad3 activation 
and EMT progression. Smad3 knockdown reduced TGF- -̡driven glycolytic enzyme expression. Moreover, lactate 
supplementation enhanced Smad3 phosphorylation, suggesting a feedback loop between glycolysis and EMT 
signaling. In vivo, decreased E-cadherin and increased Snail expression correlated with elevated GLUT1 and 
PFKFB3 in lung epithelium of allergic asthma and bleomycin-induced IPF models. 
Discussion. These findings reveal that TGF-ʲ ǊŜǇǊƻƎǊŀƳǎ ŜǇƛǘƘŜƭƛŀƭ ŎŜƭƭ ƳŜǘŀōƻƭƛǎƳΣ ǿƘŜǊŜ ŜƴƘŀƴŎŜŘ ƎƭȅŎƻƭȅǎƛǎ 
and lactate accumulation reinforce Smad3 signaling to sustain EMT. Targeting this TGF- -̡lactate-TGF-ʲ ǾƛŎƛƻǳǎ 
cycle may offer new therapeutic strategies to limit airway remodeling in TGF- -̡associated CRDs. 
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Distinct transcriptomic responses to formoterol in basal and differentiated airway epithelial cells 
Tamkeen U Paracha1, Alex Gao1, Omar Hamed1, Aubrey N Michi1, Cora Kooi1, Varuna Jayasinghe1, Robert 
Newton1, Mark A Giembycz1. Dept of Physio & Pharmacol, Univ of Calgary1, AB, Canada.  
 
Introduction. Long-ŀŎǘƛƴƎ ʲ2-adrenoceptor agonists (LABAs), including formoterol, are routinely prescribed for 
asthma and chronic obstructive pulmonary disease, where they improve lung function and alleviate symptoms. 
Beyond bronchodilation, LABAs also promote gene expression changes, which may impact lung health 
(Jayasinghe et al, 2025). However, studies interrogating many aspects of epithelial cell biology have typically 
employed basal-like epithelial cells, which may differ, possibly considerably, from the highly differentiated 
airway epithelium that exists in vivo.  
Aims. To compare and contrast the formoterol-regulated transcriptomes in the BEAS-2B cells and human 
primary bronchial airway epithelial cells (HBEs; basal cell models) with HBEs differentiated at an air-liquid 
interface (ALI).  
Methods. BEAS-2B, HBEs and ALIs were treated with formoterol (1nM, 2h and/or 6h) or forskolin (10µM; 6h). 
DŜƴƻƳƛŎ ǊŜǎǇƻƴǎŜǎ ǿŜǊŜ ŜǾŀƭǳŀǘŜŘ ōȅ Ƴwb! ǎŜǉǳŜƴŎƛƴƎΦ 5ƛŦŦŜǊŜƴǘƛŀƭƭȅ ŜȄǇǊŜǎǎŜŘ ƎŜƴŜǎ ό59Dǎύ όҗмΦр-
ŦƻƭŘκҖлΦст-fold) including associated gene ontology, were compared across models. 
Results. Formoterol regulated 460, 177 and 2 DEGs at 2h, and 497, 899 and 44 DEGs at 6h in BEAS-2B, HBE and 
ALI cultures, respectively. Transcriptomic overlap across all three models was, therefore, negligible (1 gene at 
2h; 6 genes at 6h), and pairwise correlationǎ ǿŜǊŜ ǳƴƛŦƻǊƳƭȅ ǿŜŀƪ όtŜŀǊǎƻƴΩǎ r Җ лΦпсύΦ Lƴ ŎƻƴǘǊŀǎǘΣ ŦƻǊǎƪƻƭƛƴ ǿŀǎ 
ŀ ǇƻǿŜǊŦǳƭ ƎŜƴƻƳƛŎ ǎǘƛƳǳƭǳǎ ƛƴ ŀƭƭ ƳƻŘŜƭǎ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ʲ2-adrenoceptor signalling was poorly coupled to 
transcriptional activation in ALI cultures. Eleven DEGs were conserved across all epithelial cell models, which 
relate to processes central to mitosis.  
Discussion. Basal epithelial cells substantially overestimated the genomic impact of formoterol relative to HBEs 
differentiated at an ALI. Thus, caution should be exercised when extrapolating data from basal cells to the 
actions of LABAs in vivo. However, this conclusion necessarily requires confirmation that the gene expression 
changes in airway epithelial cells harvested from human subjects by research bronchoscopy is similarly weak 
after inhalation of a LABA. 
 
Jayasinghe V, et al (2025) J Pharmacol Exp Ther 392:103579. 
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Muscarinic M3 receptors mediate synergy between carbachol and indacaterol in BEAS-2B cells 
Varuna Jayasinghe1, Tamkeen Paracha1, Robert Newton1 & Mark Giembycz1. Dept of Physio & Pharmacol, Univ 
of Calgary1, Calgary, AB, Canada. 
  
Introduction. Muscarinic receptor antagonists reduce exacerbations in subjects with chronic obstructive 
pulmonary disease (COPD), suggesting endogenous Ach up-regulates pro-inflammatory genes in airways. Gram-
negative bacterial infections also cause exacerbations by releasing catecholamines from infiltrating phagocytes, 
which, like Ach, exert genomic effects. Although long-ŀŎǘƛƴƎ ʲ2-adrenoceptor agonists (LABAs) are 
recommended treatments for COPD, they could, paradoxically, mimic catecholamines and impair lung health. 
Moreover, Ach and LABAs activate cAMP response element (CRE)-binding protein, which may represent a node 
of signal integration that fine-tunes genomic responses.  
Aim. To characterise the receptor and define the immediate down-steam signalling by which carbachol (CCh), a 
stable Ach analogue, augmented gene induction produced by the LABA, indacaterol (Ind).    
Methods. Genomic responses in BEAS-2B cells treated with CCh (10µM) and/or Ind (10nM) were evaluated using 
CRE reporter gene assays, RT-PCR and mRNA sequencing. Receptor characterisation and down-stream signalling 
were interrogated by Gaddum-Schild analysis, gene silencing and employing selective inhibitors.  
Results. CCh and Ind produced concentration-dependent increases in CRE activity ([A]50=263nM; Emax=2.0-fold 
and [A]50=0.41nM; Emax: 8.2-fold, respectively) and interacted supra-additively in combination (Emax=15.8-fold). 
CHRM3 was the most highly expressed transcript of those that encode muscarinic receptors. CHRM3-targetting 
siRNAs suppressed the augmentation of Ind-induced CRE reporter activation. Likewise, the muscarinic receptor 
antagonists, atropine, glycopyrronium and J-104129 blocked the effects of CCh with pKB values consistent with 
activation of the muscarinic M3-subtype. The Gq inhibitor, YM-254890 (1uM), abolished the enhancement of 
Ind-induced response by CCh. Agonists of other Gq-coupled receptors (histamine, 10uM; oxytocin, 2uM) also 
augmented LABA-induced reporter activation in a YM-254890-sensitive manner. 
Discussion. These findings identified a muscarinic M3-receptor-Gq-regulated pathway that enhanced Ind-
induced CRE reporter activation and gene expression in BEAS-2B cells. These data provide a mechanistic basis 
for the efficacy of muscarinic receptor antagonists in COPD, which may block genomic synergy between ACh and 
catecholamines and/or LABAs. 
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Anti-Inflammatory Role of Statins in Emerging Viral Infections: Evidence from COVID-19 Meta-Analysis 
Maftuchah Rochmanti1, Rahmi Nugraningrum2, Nadira M. Tsania1, Alivia R. Kusumowardani1, Department of 
Anatomy, Histology, and Pharmacology, Faculty of Medicine, Universitas Airlangga1, Surabaya, Indonesia; 
Medical Study Program, Faculty of Medicine, Universitas Airlangga2, Surabaya, Indonesia. 
  
Introduction. Severe viral infections, including COVID-19, are 
often complicated by hyperinflammation and poor outcomes  
(Zhou et al, 2021). Statins, commonly prescribed for 
cardiovascular disease, also have anti-inflammatory and 
immunomodulatory effects. COVID-19 provides a model to 
examine their role in virus-induced inflammation (Daniels et 
al, 2020), though results remain inconsistent. 
Aims. This study evaluates the effectiveness of statins as anti-inflammatory agents when added to standard 
therapy in COVID-19 patients. 
Methods. Following PRISMA guidelines, we searched PubMed, ScienceDirect, Scopus, Cochrane CENTRAL, and 
grey literature (JanuaryςDecember 2024) using the keywords "statins," "COVID-19" [MeSH], and 
"inflammation." Outcomes included mortality, ICU admission, ventilation, inflammatory markers, and hospital 
stay. Data were analyzed using Risk Ratios and Standardized Mean Differences with 95% CIs (P < 0.05). 
Results. Thirty-seven studies (1,348,617 participants; 32 cohorts, 5 RCTs) were included. Statins significantly 
reduced White Blood Cell (WBC) counts but showed no effect on mortality, ICU admission, ventilation, CRP, D-
dimer, lymphocyte/neutrophil counts, or hospital stay. 
Discussion. These findings in reduced WBC counts suggest that statins may exert modest anti-inflammatory 
effects, though further studies using specific markers are required for ǾŀƭƛŘŀǘƛƻƴΦ ¢Ƙƛǎ ǎǘǳŘȅ ƘƛƎƘƭƛƎƘǘǎ ǎǘŀǘƛƴǎΩ 
potential as adjunctive therapy in viral-induced hyperinflammation and underscores the need for further 
randomized trials to clarify their role in future outbreaks. 
 
Daniels et al (2020). The American journal of cardiology, 136: 149ς155.  
Zhou et al (2021). Thrombosis research, 201: 23ς29.  
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Therapeutic efficacy of amphiphilically-modified retinoic acid prodrug in ALI/ARDS model 
Seungwon Jeong1,2, Jin Gyeong Ro1, Sang-Hyun Kim3, Soyoung Lee1. Dept of InnoPharm, Univ of Kyungpook 1, 
Daegu, ROK; Dept of Bionanotech Eng, Univ of Jeonbuk 2, Jeonju, JB, ROK; CMRI, Dept of Pharm, Univ of 
Kyungpook 3, Daegu, ROK.   
  
Introduction. Acute lung injury (ALI) and its most severe form, acute 
respiratory distress syndrome (ARDS), are acute inflammatory pulmonary 
diseases caused by various factors, including inhalation of harmful substances, 
pneumonia and sepsis. Despite the development of numerous therapeutic 
agents for ALI/ARDS over the past few decades, significant limitations remain 
in their clinical application. Therefore, there is an urgent need to develop novel 
therapeutic strategies that can overcome these hurdles.  
Aims. This study aimed to develop an effective pulmonary delivery system for 
amphiphilically-modified retinoic acid (RA) nanoparticles and to evaluate their therapeutic efficacy for ALI/ARDS. 
Methods. The respective drugs were administered intravenously at their designated concentrations. After 1 
ƘƻǳǊΣ ǘƘŜ ƳƛŎŜ ǿŜǊŜ ƛƴǘǊŀǘǊŀŎƘŜŀƭƭȅ ƛƴƧŜŎǘŜŘ ǿƛǘƘ нр ˃[ ƻŦ м ƳƎκƳ[ [ƛǇƻǇƻƭȅǎŀŎŎƘŀǊƛŘŜ ό[t{ύ ǎƻƭǳǘƛƻƴ όм ƳƎκƪƎ 
per mouse).  
Results. In the LPS-induced acute lung injury model, RABA treatment not only reduced the levels of pro-
inflammatory cytokines but also inhibited the disruption of the alveolar-capillary barrier, thereby decreasing 
vascular permeability.  
Discussion. RA, a metabolite of vitamin A1, is widely known as a substance with anti-inflammatory activity. 
However, the low aqueous solubility and rapid metabolism of RA may slow the absorption of the drug, resulting 
in inadequate bioavailability and reduced therapeutic efficacy. To improve these issues, we used RA-based small 
molecule prodrug nanoassemblies (RABA) that can self-assemble with amphiphilic properties, as a therapeutic 
agent for ALI/ARDS. Our results demonstrated that RABA effectively targeted lung inflammation and inhibited 
several symptoms of ALI/ARDS. Based on our findings, we suggest that RABA nanoparticles could be a potential 
therapeutic agent for ALI/ARDS. 
 
Jung E et al (2022) Biomaterials 284:121515. 
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Investigating role of Navitoclax in novel senescence related osteoarthritis model in mice 
Neha Sharma1, Divya Vohora1 1Neurobehavioral Pharmacology Laboratory, Department of Pharmacology, 
School of Pharmaceutical Education & Research, Jamia Hamdard, New Delhi, Delhi, India.  
 
Introduction. Osteoarthritis of the knee is an age-related type of arthritis and degenerative disorder affecting 
the cartilage, subchondral bone, synovial tissue with osteophyte formation. Osteoarthritis affects the whole 
joint including articular cartilage, subchondral bone and synovial membrane. This novel model mimics the 
modern world knee joint problems in older population and will be helpful in future academic & research studies 
on osteoarthritis. 
Aims. Development and validation of a novel senescence related knee osteoarthritis model and investigating 
the effect of Navitoclax on this model. 
Methods. C57BL/6 mice were anaesthetized with ketamine 100 mg/kg & xylazine 10 mg/kg cocktail (intra-
peritoneal) and shaved at joints. Monoiodoacetate (MIA) (intra-articular) once on day 1 and D-galactose 
(subcutaneous) for 30 days daily were administered. Navitoclax (oral) was administered for next 30 days. After 
the end of experiment, pain & inflammation associated parameters like hot plate analysis, rotarod, knee 
diameter and gait were assessed. X-ray imaging technique in live mice was performed. After the samples were 
harvested histopathology and micro-CT were also done on knee joint samples. 
Results. The X-ray imaging technique and micro-CT assessment showed that MIA with d-galactose induced 
osteoarthritis more severe than MIA alone while Navitoclax improved the cartilage integrity. Navitoclax 
increased the pain threshold in osteoarthritic mice in hotplate method (n = 10, p < 0.01) & increased locomotor 
activity in rotarod (n = 10, p < 0.01) as compared with MIA+D-galactose group. Gait stride pattern was more 
severe in MIA and d-galactose combination than MIA alone (n = 7, p < 0.01) and navitoclax improved gait as 
compared with the novel osteoarthritic model (p < 0.01) in mice. 
Discussion. MIA with d-galactose induced more effective novel ageing associated osteoarthritis model in 
C57BL/6 mice. D-galactose induces senescence in cartilage and MIA disrupts cartilage integrity only, hence 
combination of the two mimics model for ageing related osteoarthritis which makes more sense in modern 
world suffering from severe joint disease. Treatment with Navitoclax improved osteoarthritic symptoms in knee 
joint of mice by its advanced senolytic property unlike conventional NSAIDs.  
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NEK7 - NLRP3 Axis in Rheumatoid Arthritis Macrophages and Er Miao San Intervention 
Xiaoyi Jia1, Jin Wang1, Shuangqing Zhao1, Xiangwen Meng1, Simeng Chen1, Zihua Xuan1, Min Zhang2.  
 School of Pharmacy, Anhui University of Chinese Medicine, Hefei, Anhui, China 
Department of Rheumatology and Immunology, The First Affiliated Hospital of USTC, Division of Life Sciences 
and Medicine, University of Science and Technology of China, Hefei, Anhui, China 
  
Introduction. NEK7 has recently been identified as a selective and essential regulator of NLRP3 oligomerization; 
however, its role in RA pathophysiology remains largely unexplored. 
Aims. This study investigates whether NEK7 regulates NLRP3 inflammasome activation in RA macrophages and 
whether Er Miao San (EMS), a traditional Chinese medicine formula, exerts anti-arthritic effects through this 
pathway. 
Methods. NEK7 and NLRP3, caspase-1, IL-мʲΣ ŀƴŘ L[-18 were assessed in clinical samples from RA patients. In a 
collagen-induced arthritis (CIA) mouse model, NEK7 was silenced via siRNA to evaluate its impact on arthritis 
severity and inflammatory markers. RAW264.7 macrophages with NEK7 knockdown or overexpression were 
treated with EMS to examine inflammasome assembly, ASC speck formation, and cytokine release. Molecular 
docking simulations were performed to predict potential interactions between bioactive EMS constituents and 
the NEK7 protein. 
Results. NEK7 expression was significantly elevated in RA synovial tissues and macrophages and correlated with 
increased NLRP3 activity. In CIA mice, NEK7 silencing attenuated clinical arthritis severity, reduced synovial 
inflammation, and suppressed NLRP3 inflammasome activation. Cellular assays confirmed that NEK7 is required 
for NLRP3 inflammasome assembly in macrophages. EMS effectively inhibited the NEK7/NLRP3 axis and 
alleviated joint inflammation. Molecular docking identified favorable binding interactions between major EMS 
components and the NEK7 protein. 
Discussion. This study identifies NEK7 as a critical mediator of NLRP3 inflammasome hyperactivation in RA 
macrophages. The finding that EMS suppresses this pathway, potentially through direct or indirect targeting of 
NEK7, reveals a novel mechanistic basis for its anti-arthritic effects. These insights suggest that NEK7 may serve 
as both a potential diagnostic indicator and a promising therapeutic target in RA, while also providing a 
molecular rationale for the use of EMS in inflammatory arthritis management. Further investigation into the 
precise NEK7-inhibitory mechanisms of EMS components and their in vivo validation is warranted. 
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IRAK3 mitochondrial distribution and effect involve regulation of inflammation. 
Trang Nguyen1,2, Cassandra Cianciarulo1,2, Ilona Turek1, Santosh Tata Rao1,2, Keshava Datta2, Rohan Lowe2, and 
Helen Irving1,2. Holsworth Biomedical Research Centre1, La Trobe University, Bendigo, VIC; La Trobe Institute of 
Molecular Sciences2, La Trobe University, VIC, Australia. 
  
Introduction. Inflammation forms the early defensive responses of our immune system to infection and injuries. 
Dysregulated or overwhelmed inflammation contributes to many acute or chronic inflammatory diseases. IRAK3 
(Interleukin-1 receptor associated kinase 3) as a checkpoint molecule plays crucial roles in regulating 
inflammation. Mitochondria are a key facilitator of inflammatory signal cascades. However, the relationship of 
IRAK3 and mitochondrial effects on inflammation remains unclear. 
Aims. Our studies aim to investigate the mitochondrial distribution and effect of IRAK3 on inflammation in 
immune and epithelial cells. To elucidate the mitochondria associated effects of IRAK3, we first identified 
putative mitochondrial interactors of IRAK3 and then map its role in regulating acute and chronic inflammatory 
responses.  
Methods. Total proteins were extracted from THP-1 monocytes exposed to lipopolysaccharide (LPS)-challenge 
for 24h and then a second LPS challenge for30min or 2h and analysed using label-free LC-MS/MS. Quantitative 
proteomic data were examined using clustering, t-SNE dimensionality reduction, and gene ontology enrichment. 
A549 epithelial and THP-1 cells were fixed and probed with IRAK3 and mitochondria antibodies visualised using 
confocal fluorescence microscopy. IRAK3 mitochondrial localization is further examined using cellular sub-
fractionation and immunoblot.  
Results. Our proteomic data analysis provided a comprehensive proteomic landscape of approximately 2600 
proteins with distinct temporal signatures of LPS-challenges from control conditions. At 30 minutes, 
mitochondrial and cytoplasmic regulatory proteins were enriched, while at 2 hours immune effector proteins 
were predominantly upregulated. Cellular imaging demonstrated IRAK3 mitochondrial distribution in THP-1 and 
A549 cells, and IRAK3 proteins increasingly localize in mitochondria following LPS-challenge compared to 
control.  
Discussion. Our study reveals IRAK3 as a hub integrating cytoplasmic and mitochondrial pathways during 
inflammatory challenge and its putative mitochondrial interactors. Cell visualization confirms LPS-induced IRAK3 
mitochondrial localization. Ongoing experimental work will explore the potential relationship of IRAK3 effects 
and its mitochondrial interactors as therapeutic targets for acute/chronic inflammatory conditions. 
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Bitter taste receptor TAS2R activation modulates mast cell and airway responses in asthma 
WƻȊŜŦ aŀȌŜǊƛƪ1Σ 9ŘǳŀǊŘ DƻƴŘłǑ1, Radovan Murín2, Michal Pokusa3Σ {ƻƶŀ CǊŀƶƻǾł1Σ aŀǊǘƛƴŀ ~ǳǘƻǾǎƪł1. Dept of 
Pharmacology¹, Dept of Medical Chemistry2, Biomedical Centre3, Jessenius Faculty of Medicine, Comenius 
University, Martin, Slovakia 
  
Introduction. Bitter taste receptors (TAS2Rs) are expressed in airway epithelium and mast cells. Their 
ŀŎǘƛǾŀǘƛƻƴ ƳƻŘǳƭŀǘŜǎ /ŀчя ǎƛƎƴŀƭƛƴƎΣ ƳŜŘƛŀǘƻǊ ǊŜƭŜŀǎŜΣ ŀƴŘ ŀƛǊǿŀȅ ǊŜŦƭŜȄŜǎΣ ǇǊƻŎŜǎǎŜǎ ŎŜƴǘǊŀƭ ǘƻ ŀǎǘƘƳŀΦ  
Aims. ¢ƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ¢!{нw ŀŎǘƛǾŀǘƛƻƴ ƻƴ /ŀчя-dependent mast cell responses, airway reflexes, 
inflammation, and remodeling in experimental asthma. 
Methods. [¦±! Ƴŀǎǘ ŎŜƭƭǎ ǿŜǊŜ ǎǘƛƳǳƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ¢!{нw ŀƎƻƴƛǎǘ ŀƳŀǊƻƎŜƴǘƛƴΦ hǳǘŎƻƳŜǎ ƛƴŎƭǳŘŜŘ /ŀчя ƛƴŦƭǳȄ 
(Fura-н!aύΣ ʲ-hexosaminidase activity, eicosanoid release, cytokines, and signaling protein phosphorylation. In 
vivo, ovalbumin-sensitized guinea pigs received amarogentin; cough reflex, airway resistance, mucociliary 
clearance, cytokines, and remodeling markers (EGFR, STAT-6, RhoA, MUC5AC) were assessed and compared 
with reference drugs. 
Results. !ƳŀǊƻƎŜƴǘƛƴ ǊŜŘǳŎŜŘ Ƴŀǎǘ ŎŜƭƭ ŘŜƎǊŀƴǳƭŀǘƛƻƴ όŦƛƎǳǊŜύ ōȅ Ϥрл҈Σ /ŀчя ƛƴŦƭǳȄ ōȅ Ϥпр҈Σ ŀƴŘ {h/9 ōȅ плς
сл҈Σ ƭƻǿŜǊƛƴƎ tD5і ŀƴŘ [¢/ј ǊŜƭŜŀǎŜ όǇ ғ лΦлмύΦ Lǘ ǎǳǇǇǊŜǎǎŜŘ bC!¢ ŀƴŘ bC-ˁ. ǇƘƻǎǇƘƻǊȅƭŀǘƛƻƴΦ In vivo, 
amarogentin reduced cough frequency (~35%) and airway resistance (~25%), improved mucociliary clearance 
(+20%), and decreased IL-4, IL-5, and IL-13 by 40ς55% (p < 
0.01). Histology confirmed reduced mucus production and 
attenuation of EGFR, STAT-6, and RhoA upregulation. Effects 
were comparable to standard therapy. 
Discussion. TAS2R activation mitigates mast cell activation, 
airway reflex hypersensitivity, and remodeling. These findings 
identify TAS2Rs as promising therapeutic targets in asthma 
with persistent cough and mucus hypersecretion. 
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Calcium signalingςdependent effects of TRPV4 inhibition on airway reflexes and inflammation 
aŀǊǘƛƴŀ ~ǳǘƻǾǎƪł1Σ WƻȊŜŦ aŀȌŜǊƛƪ1Σ aŀǊǘŀ WƻǑƪƻǾł1Σ 9ŘǳŀǊŘ DƻƴŘłǑ1, Lucia Cipková1Σ {ƻƶŀ CǊŀƶƻǾł1. Dept of 
Pharmacology, Jessenius Faculty of Medicine, Comenius University¹, Martin, Slovakia 
  
Introduction. Asthma is characterized by airway inflammation, hyperresponsiveness, mucus hypersecretion, 
ŀƴŘ ŜȄŀƎƎŜǊŀǘŜŘ ŀƛǊǿŀȅ ǊŜŦƭŜȄŜǎΦ ¢wt±п ŎƘŀƴƴŜƭǎ ƳŜŘƛŀǘŜ /ŀчя ƛƴŦƭǳȄ ƛƴ ŜǇƛǘƘŜƭƛŀƭ ŀƴŘ ƛƳƳǳƴŜ ŎŜƭƭǎΣ ǘǊƛƎƎŜǊƛƴƎ 
ATP release and mast cell activation.  
Aims. This study examined whether TRPV4 inhibition alleviates airway reflexes and inflammation in 
ŜȄǇŜǊƛƳŜƴǘŀƭ ŀǎǘƘƳŀ Ǿƛŀ /ŀчя ǎƛƎƴŀƭƛƴƎ ƳƻŘǳƭŀǘƛƻƴΦ 
Methods. Guinea pigs (n = 8/group) were sensitized with ovalbumin (OVA; 10 mg/kg s.c.). TRPV4 antagonist HC-
067047 (10 mg/kg i.p.) or vehicle was given 30 min before OVA challenge. Outcomes: cough reflex (citric acid), 
airway resistance (sRaw), cytokines (IL-4, IL-5, IL-13), remodeling markers (EGFR, STAT-6, RhoA, MUC5AC). In 
vitro, LUVA mast cells were stimulated with TRPV4 agonist GSK-1016790A ± HC-лстлптΤ /ŀчя ƛƴŦƭǳȄ όCǳǊŀ-2AM) 
ŀƴŘ ŘŜƎǊŀƴǳƭŀǘƛƻƴ όʲ-hexosaminidase release) were measured. 
Results. In vivo, HC-067047 reduced cough counts from 45 ± 5 (OVA) to 22 ± 4 (p = 0.002) and airway resistance 
from 1.8 ± 0.2 to 1.2 ± 0.1 AU (p = 0.01). IL-4, IL-5, and IL-13 decreased by ~45ς50% (all p < 0.001, figure). EGFR, 
STAT-6, and RhoA expression fell by ~50%, and MUC5AC staining by 40% (p < 0.01). In LUVA cells, GSK-1016790A 
induced rapid Ca2+ influx (+220 ± 15%) and degranulation (+180 ± 12%, p < 0.001); HC-067047 suppressed both 
by ~70% (p < 0.001). 

Discussion. ¢wt±п ǇǊƻƳƻǘŜǎ /ŀчя-dependent airway 
reflexes, mast cell activation, and inflammation in 
asthma. Pharmacological inhibition attenuates these 
processes, highlighting TRPV4 as a mechanistically 
defined therapeutic target for airway diseases with 
refractory cough and inflammation. 
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Peptidoglycan perturbs NF-ˁ. signaling and suppresses the basal constitutive expression of lactoperoxidase  
Wen-Bin Wu1,2, Yih-Jeng TSai1,3. School of Medicine, Fu Jen Catholic University1, New Taipei City, Taiwan; 
Graduate Institute of Biomedical and Pharmaceutical Science2, New Taipei City, Taiwan; Department of 
Otolaryngology-Head and Neck Surgery, Shin Kong Wu Ho-Su Memorial Hospital3, Taipei, Taiwan. 
  
Introduction. Chronic rhinosinusitis with nasal polyps (CRSwNP) is an important clinical entity diagnosed by the 
presence of both subjective and objective evidence of chronic sinonasal inflammation. Lactoperoxidase (LPO), 
an enzyme belonging to the heme peroxidase family, is a mucosal and secretory protein expressed on epithelial 
cells, using H2O2 and thiocyanate (SCNҍ)/Clҍ to form HOSCN/HOCl to exert antimicrobial activity. We have shown 
that LPO is under-expressed in NPs of CRSwNP, suggesting its role in CRSwP pathogenesis/progression. 
Meanwhile, the epithelial damage and imbalanced/loss of sinus microbiome have been proposed as a crucial 

factor for CRS pathogenesis. Several G(+) bacteria are found in CRS patients and one of the main pathogenic 
factors is peptidoglycan (PGN). 

Aims. While epithelial LPO plays a role against pathogens, its regulation in the nasal epithelium remains unclear. 
This study sought to dissect the regulatory mechanism of LPO by PGN in human nasal epithelial cells (hNECs). 
Methods. The expression and regulation of LPO were investigated in human RPMI2650 and primary cultured 
hNECs. The LPO mRNA level was determined by qPCR. The protein expression was assayed by Western blotting 
and immunofluorescence microscopy. The p65 NF-ˁ. knockdown (KD) was performed by introducing small 
interfering RNA to cells. The interaction of p65 NF-ˁ. with the LPO promoter was done by chromatin 
immunoprecipitation assay. 
Results. The PGN downregulated the basal constitutive expression of LPO mRNA and protein in RPMI2650 and 
hNECs. The suppression could be reversed by actinomycin D, cycloheximide, BAY 11-7085, bortezomib, and 
MG132, indicating the involvement of DNA transcription, protein translation, and proteasome ubiquitin NF-ˁ.-
related pathways. Surprisingly, PGN perturbed basal NF-ˁ.κLˁ. signaling by affecting its activation time course 
and KD of the NF-ˁ. Ǉср expression reversed PGN-mediated LPO downregulation. Two novel NF-ˁ. ōƛƴŘƛƴƎ ǎƛǘŜǎ 
were identified within the lpo promoter region and the PGN treatment compromised NF-ˁ. Ǉср ōƛƴŘƛƴƎ ǘƻ the 
sites in the promoter.  
Discussion. We demonstrated here for the first time that NF-ˁ. signaling is required for basal LPO production 
and its perturbation by PGN leads to a decrease in the constitutive expression of LPO in hNECs, which may 
compromise the antimicrobial system to promote G(+) bacteria colonization in the nasal cavity during CRS 
development. 
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Targeting CNOT1 by Mogroside V Enhances MARCH8-Mediated M2 Ubiquitination and Restricts IAV 
Simin Yang1, Haotong Wang1, Daxin Yang1, Jie Yang*, Zhuo Luo*. Department of Pharmacology, School of 
Pharmacy, Guangxi Medical University, Nanning, Guangxi, China. 
  
Introduction. Host-directed antiviral strategies are essential 
to combat drug-resistant Influenza A virus (IAV). Mogroside 
V (MV), a primary triterpenoid from Siraitia grosvenorii, 
exhibits potent anti-IAV activity, yet its precise molecular 
mechanism remains elusive. 
Aims. To evaluate the therapeutic efficacy of MV against IAV 
and identify its direct host target and downstream regulatory 
axis. 
Methods. We screened 529 natural compounds and 
validated MV's efficacy using in vitro infection models and in vivo lung-specific knockdown mice. Target 
identification and interaction were characterized by TPP, SPR, MST, and molecular docking. Viral budding was 
visualized via TEM. 
Results. MV dose-dependently inhibited both wild-type and oseltamivir-resistant H1N1 strains with low 
cytotoxicity and significantly improved survival while reducing pulmonary viral burden in vivo. Mechanistically, 
MV specifically impaired the late-stage viral budding process rather than early entry. Thermal proteome profiling 
and binding assays identified CNOT1 as the direct host target of MV. Under physiological conditions, CNOT1 
physically associates with the viral M2 protein to prevent its degradation; however, MV binding downregulated 
CNOT1, facilitating MARCH8-mediated K63-linked polyubiquitination and subsequent lysosomal degradation of 
M2. Furthermore, combined MV and oseltamivir treatment demonstrated superior synergistic antiviral 
protection. 
Discussion. Our study identifies the MV-CNOT1-MARCH8-M2 axis as a novel regulatory node in IAV replication. 
By modulating host protein homeostasis to promote viral protein degradation, MV represents a high-safety 
candidate for overcoming viral resistance in anti-influenza therapeutics. 
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Boron-Based Topical Strategy for Enhancing Flap Survival: Mechanistic Insights Through Proteomic Analysis 
Cafer Yildirim1, Merve Gulsen Bal Albayrak2, Sevinc Yanar3, Nihal Kayir4, Ayse Hande Yozgat5, Sevim Aydin5 and 
Fikrettin Sahin6. Department of Basic Medical Sciences, Ankara University1, Ankara, Turkiye; Department of 
Molecular Gastroenterology and Hepatology, Kocaeli University2, Kocaeli, Turkiye; Department of Medical 
Biology, Ankara Yildirim Beyazit University3, Ankara, Turkiye; Department of Medical Pharmacology, Medipol 
University4, Istanbul, Turkiye; Department of Histology and Embryology, Ankara University5, Ankara, Turkiye; 
Department of Genetics and Bioengineering, Yeditepe6 University, Istanbul, Turkiye 
 

Introduction: Flap survival is often compromised by ischemiaςreperfusion injury, oxidative stress, and 
inadequate angiogenesis, leading to distal necrosis in 20ς80% of experimental models and 10ς25% of clinical 
cases. Although various pro-angiogenic and antioxidant therapies have been explored, clinical translation 
remains limited. Boron has shown promise as a modulator of inflammatory and angiogenic pathways, enhancing 
fibroblast activity and VEGF expression in wound models; however, boron-containing hydrogels have not yet 
been evaluated in flap ischemia models, highlighting an important translational gap (1,2). 
Aims. This study aimed to evaluate the therapeutic efficacy of a sodium pentaborate pentahydrate (SPP)-
containing hydrogel in a rat flap model by assessing its effects on angiogenesis, inflammation, extracellular 
matrix organization, and molecular signaling through histological and proteomic analyses. 
Methods: The rats were randomly assigned to two groups (n = 8 per group): control and DBP-treated. Rats were 
given anesthesia combination of 5 mg/kg xylazine hydrochloride and 50 mg/kg ketamine hydrochloride. A dorsal 
flap model was established in male Wistar rats, which were treated topically with an SPP-containing formulation 
twice daily for seven days. Histological changes were evaluated using H&E and M&T staining, and proteomic 
alterations were analyzed using label-free nano LC-MS/MS 
followed by bioinformatics analysis. 
Results: Treatment significantly improved flap survival (p< 
0.0001), enhanced granulation tissue formation, promoted 
organized collagen deposition, and reduced inflammation. 
Proteomic analysis identified 179 differentially expressed 
proteins (14 upregulated, 165 downregulated); enriched 
pathways indicated activation of complement, antioxidant, 
and extracellular matrix remodeling processes, alongside 
suppression of immune overactivation and cellular stress, 
suggesting a shift toward controlled inflammation and tissue homeostasis. To our knowledge, this is the first 
study demonstrating that an SPP-containing hydrogel enhances flap healing by promoting vascularization, 
modulating immune responses, and supporting matrix remodeling, highlighting its potential in reconstructive 
surgery. 
Discussion. The present findings are consistent with previous experimental and clinical studies reporting that 
boron-containing hydrogels enhance angiogenesis, fibroblast activity, and collagen synthesis, supporting 
improved tissue regeneration in various wound models. Moreover, our proteomic data suggest that DBP 
promotes flap healing by suppressing excessive inflammatory and IFN- ςɹrelated responses while reinforcing 
ŀƴǘƛƻȄƛŘŀƴǘ ŀƴŘ ŎƻŀƎǳƭŀǘƛƻƴ ǇŀǘƘǿŀȅǎΣ ŀƭƛƎƴƛƴƎ ǿƛǘƘ ŜŀǊƭƛŜǊ ǊŜǇƻǊǘǎ ƘƛƎƘƭƛƎƘǘƛƴƎ ōƻǊƻƴΩǎ ƛƳƳǳƴƻƳƻŘǳƭŀtory and 
oxidative stressςregulating effects. 
 

1- Liu, H.; Zhang, M.; Dong, X.; Liu, Y.; Hao, Y.; Wang, Y. Necrostatin-1 Protects against 
Ischemia/Reperfusion Injury by Inhibiting Receptor-Interacting Protein 1 in a Rat Flap Model. J. Plast. 
Reconstr. Aesthetic Surg. 2019, 72, 194ς202. 

2- Zhou, T.; Wang, X.; Wang, K.; Lin, Y.; Meng, Z.; Lan, Q.; Jiang, Z.; Chen, J.; Lin, Y.; Liu, X.; et al. Activation 
of Aldehyde Dehydrogenase-2 Improves Ischemic Random Skin Flap Survival in Rats. Front. Immunol. 
2023, 14, 1127610. 
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Increased ETFA acetylation in rat cardiac mitochondria and functional assessment with HOQNO 
Hiroki Aida1,2, Yuki Tatekoshi1,2, Tatsuya Sato2,3, Iyori Nojima1, Ryo Numazawa1, Ryusuke Hosoda1, Yukika Saga1, 
Koki Abe1,2, Masato Furuhashi2 & Atsushi Kuno1,2. Dept of Pharmacol, Sapporo Med Univ1, Sapporo, Hokkaido, 
Japan; Division of Cardiovascular-Kidney-Metabolic Medicine, Dept of Internal Med, Sapporo Med Univ2, 
Sapporo, Hokkaido, Japan; Division of Cellular Physiology and Signal Transduction, Dept of Physiology, Sapporo 
Med Univ3, Sapporo, Hokkaido, Japan. 
  
Introduction. Mitochondrial metabolic remodeling contributes to cardiac dysfunction in diabetes. Lysine 
acetylation regulates mitochondrial metabolism, but the significance of specific targets is unclear. Specifically, 
acetylation of electron transfer flavoprotein alpha (ETFA), which links fatty acid oxidation (FAO) to the electron 
transport chain (ETC), has not been studied in rat cardiac mitochondria. 
Aims. (1) To identify acetylated target proteins in diabetic rat hearts. (2) To assess ETFA function using 2-n-
heptyl-4-hydroxyquinoline N-oxide (HOQNO), a quinone derivative reported as an ETF-ubiquinone 
oxidoreductase (ETF-QO) inhibitor in vitro. 
Methods. Obese diabetic OLETF and control LETO rat hearts were analyzed by acetylomics, and proteomics. 
Isolated cardiac mitochondria were studied in extracellular flux analysis with 10 mM pyruvate, 10 mM succinate, 
or 40 ˃ a Ǉalmitoyl-carnitine, ± HOQNO (100-400 ˃ aΣ ŘƻǎŜ-dependent). 
Results. OLETF hearts showed increased acetylation of FAO proteins, including ETFA residues K69, K75, and 
K126, while ETFA expressions were unchanged. Immunoprecipitation and immunoblot analyses using 
mitochondrial samples confirmed augmentation of ETFA acetylation in OLETF compared to LETO with similar 
expression levels. HOQNO reduced oxygen consumption rate (OCR) with palmitoyl-carnitine as expected, but 
also with pyruvate or succinate, which does not require ETF. This indicates off-target inhibition of respiration, 
ƭƛƪŜƭȅ Ǿƛŀ IhvbhΩǎ ǉǳƛƴƻƴŜ ǎǘǊǳŎǘǳǊŜ ŀŎǘƛƴƎ ƻƴ ƻǘƘŜǊ 9¢/ ŎƻƳǇƭŜȄŜǎΦ  
Discussion. ETFA acetylation increases in diabetic rat cardiac mitochondria, but functional assessment with 
HOQNO revealed non-selective respiratory inhibition, limiting its use as an ETF probe. While HOQNO has been 
applied as an ETF-QO inhibitor in vitro, these findings highlight the need for more selective compounds or 
genetic modulation to clarify the functional and therapeutic relevance of ETFA acetylation in diabetic 
cardiomyopathy. 
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CD144+/AV+ endothelial microvesicles as markers of treatment response in dyslipidemia 
Nik Nor Izah Nik Ibrahim1, 4, Aida Hanum Ghulam Rasool1, 4, Ruzilawati Abu Bakar1, Razlina Abdul Rahman2,4, 
Maryam Azlan3, Aniza Abd Aziz5. 1Dept of Pharmacol, 2Dept of Fam Med, Sch of Med Sci, 3Sch of Health Sci, Univ 
Sains Malaysia, 4Hosp Pakar USM, 16150 Kubang Kerian, KTN, Malaysia, 5Fac of Med, Univ Sultan Zainal Abidin, 
20400 Kuala Terengganu, TRG, Malaysia.   
  
Introduction. Endothelial microvesicles (EMV) are emerging indicators of endothelial injury and dysfunction. 
Their behaviour in response to lipid-lowering therapy, however, remains incompletely understood. 
Aims. This study evaluated the response of selected EMV phenotypes following 6 months intervention with 
therapeutic lifestyle changes (TLC) and atorvastatin therapy in newly diagnosed patients with dyslipidemia. 
Methods. Twenty-eight patients with dyslipidemia were assessed before and after intervention. Peripheral 
ōƭƻƻŘ 9a± ǿŜǊŜ ƛǎƻƭŀǘŜŘ ŀƴŘ ǉǳŀƴǘƛŦƛŜŘ ōȅ Ŧƭƻǿ ŎȅǘƻƳŜǘǊȅΣ ŦƻŎǳǎƛƴƎ ƻƴ /5мппҌκ!±ҌΣ /5омҌκ/5пнҍκ!±ҌΣ ŀƴŘ 
CD62e+/AV+ phenotypes. Lipid profiles were measured concurrently. 
Results. Data are represented as mean ± standard deviation (SD). A significant reduction was observed only in 
CD144+/AV+ EMV following intervention (6.43±7.40 to 3.27±3.65 count/µL (mean±SD), n=28; p=0.035), while 
other EMV phenotypes showed no significant change. Changes in EMV levels were not correlated with changes 
in lipid parameters. 
Discussion. The selective reduction of CD144+/AV+ EMV following lipid-lowering intervention suggests its 
sensitivity to treatment-induced endothelial recovery. The absence of correlation with lipid changes may reflect 
lipid-independent (pleiotropic) effects of statin therapy on endothelial integrity. CD144+/AV+ EMV may serve as 
a treatment-responsive marker of endothelial dysfunction in dyslipidemia. 
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Integrated mendelian randomization and multi-omics reveal pharmacological function of acetoacetate in 
atherosclerosis 
Huihai Yang1, Qi Wensheng1, Li Yue1, Yin Cai1.1Department of Health Technology and Informatics, The Hong 
Kong Polytechnic UniversityΣ IǳƴƎ IƻƳΣ YƻǿƭƻƻƴΣ Hong Kong SAR, ChinaΤ  
  
Introduction Atherosclerosis is a leading cause of mortality and reduced quality of life among the elderly 
worldwide, driven by factors including hypertension, diabetes, hypercholesterolemia, and genetic 
predisposition. Therapeutic strategies for atherosclerosis are currently limited, mainly consisting of surgical 
interventions, pharmacological treatments, and lifestyle modifications1. The ketogenic diet elevates circulating 
levels of acetoacetate in humans, which is a ketone body that has been epidemiologically associated with 
atherosclerosis2. However, the causal relationship and the pharmacological potential of acetoacetate in treating 
atherosclerosis remain unclear. 
Aims This study aims to elucidate the causal relationships, molecular mechanisms and therapeutic effects of 
acetoacetate in atherosclerosis progression. 

Methods Two genome-wide association study (GWAS) database (met-d-Acetoacetate and ukb-d-I9_CORATHER) 
were utilized for two sample mendelian randomized (MR) to decipher the biological causality between 
acetoacetate and atherosclerosis. Additionally, the atherosclerotic transcriptome databases (GSE43292 and 
GSE100927) and a single cell-RNA dataset (GSE159677) were analyzed to preform Lasso-Cox regression, signaling 
enrichment, immune infiltration, and CellChat analyses. The key therapeutic targets of acetoacetate in 
atherosclerosis, identified through integrated MR and multi-omics screening, were further validated in an 
atherosclerosis mouse model by qPCR. 
Results MR analysis indicated that acetoacetate levels were inversely associated with atherosclerosis risk, 
suggesting potential therapeutic efficacy. A total of 129 acetoacetate-associated single nucleotide 
polymorphisms (SNPs) were identified, corresponding to 17 candidate genes. Through machine learning-based 
feature selection, four key genes (GALNT2, CTSB, PCSK7, and XKR6) were prioritized to construct a prognostic 
model (Score = -2.032GALNT2 + 0.449CTSB + 1.233PCSK7 + 0.312XKR6), which demonstrated high predictive 
performance in GSE43292 (AUC: 0.863) and was externally validated in GSE100927 (AUC: 0.899). Stratification 
of patients according to the prognostic model identified 500 differentially expressed genes (DEGs) between high- 
and low-score groups. Pathway enrichment analysis of these DEGs enriched 51 signaling pathways, with the 
PPAR signaling pathway emerging as a potential molecular mechanism through which acetoacetate exerts its 
therapeutic effects in atherosclerosis. Experimental validation by qPCR in an atherosclerosis mouse model 
corroborated these gene expression patterns. Furthermore, integrative immune infiltration and single-cell RNA-
seq analyses demonstrated that acetoacetate modulates macrophages, dendritic cells, and monocytes, 
supporting its therapeutic role in atherosclerosis via regulation of immune cell composition and function. 
Discussion Our study reveals a causal role of acetoacetate in atherosclerosis and supports its potential as a 
therapeutic agent to slow or reverse disease progression, highlighting its promise for future clinical translation. 
 

1.Oliver S, et al (2025) Eur Heart J 46(33): 3261-3272. 
2.Tetsuro Y, et al (2019) Int J Cardiol Heart Vasc 25:100432. 
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9ŦŦƛŎŀŎȅ ƻŦ ŜǊŘƻǎǘŜƛƴŜ ƻƴ ƳȅƻŎŀǊŘƛŀƭ ƴŜŎǊƻǎƛǎ ǘƘǊƻǳƎƘ a!tY ŀƴŘ bǊŦπнκIhπм ǇŀǘƘǿŀȅ 
D.S. Arya1, Vipin Kumar Verma1, Jagriti Bhatia1 Cardio Pharmacol Lab, Dept of Pharmacol, AIIMS, New Delhi, IND 
 
Introduction. Erdosteine, a mucolytic drug, has been shown in several pre-clinical studies to act as an anti-
inflammatory agent by mitigating free radicals. To study its protective effects against oxidative stress, 
inflammation, and cell death (apoptosis/necroptosis), we tested Erdosteine in a rat model of myocardial injury 
caused by excess catecholamine (isoproterenol, ISO). 
Aims. To evaluate whether Erdosteine can protect the heart against ISO-induced damage by reducing oxidative 
stress, inflammation, and apoptosis. 
Methods. Male Wistar rats (48 in total) were divided into eight groups (n=6 each): Normal, ISO-control, and six 
Erdosteine pre-treatment groups with doses from 5 to 160 mg/kg. Erdosteine was given orally for 28 days. On 
days 27 and 28, ISO (85 mg/kg, under the skin) was given to the ISO-control and Erdosteine groups to induce 
heart injury. On day 29, heart function was measured using the BioPac BSL 4.0 system. Blood and heart samples 
were collected for biochemical tests, histology, and molecular studies. 
Results. In ISO-control rats, markers of heart injury (CK-MB, LDH), oxidative stress (MDA, reduced GSH, SOD), 
inflammatory markers (TNF, IL-6), ROS, and proteins linked to inflammation and apoptosis (MAP kinases, Bax, 
Bcl-2, Caspase-3) were significantly increased compared to normal rats. Severe tissue damage was also seen in 
heart sections, along with higher expression of apoptotic proteins. In the Erdosteine-treated groups, there was 
a dose-dependent improvement. Erdosteine reduced oxidative stress, inflammation, and apoptosis, while 
improving signalling pathways such as Akt-eNOS, GSK-оʲΣ Ƴ¢hwΣ ƛƴŦƭŀƳƳŀǎƻƳŜΣ ƴŜŎǊƻǇǘƻǎƛǎΣ ŀƴŘ ŦŜǊǊƻǇǘƻǎƛǎΦ 
The best protective effect was observed at 80 mg/kg, where the heart structure was well preserved. 
Conclusion. Erdosteine protected against ISO-induced heart injury by reducing oxidative stress, inflammation, 
and apoptosis through multiple molecular pathways. This suggests Erdosteine has potential as a therapy for 
heart inflammation and injury, especially in myocardial infarction.  
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LƳǇŀŎǘ ƻŦ ǘŜƭƳƛǎŀǊǘŀƴ ƻƴ ƳŜǘŀōƻƭƛŎ ŀƴŘ ǾŀǎŎǳƭŀǊ ƻǳǘŎƻƳŜǎ ƛƴ ƘȅǇŜǊǘŜƴǎƛǾŜ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǘȅǇŜ н ŘƛŀōŜǘŜǎΥ ! 
ǊŀƴŘƻƳƛǎŜŘ ƻǇŜƴπƭŀōŜƭ ǘǊƛŀƭ 

5ǊΦ wƛƳǇƭŜ WŜŜǘ YŀǳǊ tƘ5мΣ {ƛƳƛ .ǊƛŘƧƛǘ DƻƳŀȊ a5мΣ WŀȅƪŀǊŀƴ /ƘŀǊŀƴ a5мΣ 5ŜŜǇŀƪ YǳƳŀǊ a5нΣ 5ƘŀǊƳǾŜŜǊ ¸ŀŘŀǾ 
tƘ5оΣ wŀǾƛƴŘǊŀ {Ƙǳƪƭŀ 5aпΣ {ƴŜƘŀ !Ƴōǿŀƴƛ a5мΣ !Ƴŀƭ aƻƘŀƴŘŀǎ a5оΣ м5ŜǇŀǊǘƳŜƴǘ ƻŦ tƘŀǊƳŀŎƻƭƻƎȅΣ !ƭƭ LƴŘƛŀ 
LƴǎǘƛǘǳǘŜ ƻŦ aŜŘƛŎŀƭ {ŎƛŜƴŎŜǎΣ WƻŘƘǇǳǊπ опнллрΣ wŀƧŀǎǘƘŀƴΣ LƴŘƛŀ н5ŜǇŀǊǘƳŜƴǘ ƻŦ DŜƴΦ aŜŘƛŎƛƴŜΣ !ƭƭ LƴŘƛŀ 
LƴǎǘƛǘǳǘŜ ƻŦ aŜŘƛŎŀƭ {ŎƛŜƴŎŜǎΣ WƻŘƘǇǳǊπ опнллрΣ wŀƧŀǎǘƘŀƴΣ LƴŘƛŀ о 5ŜǇŀǊǘƳŜƴǘ ƻŦ .ƛƻŎƘŜƳƛǎǘǊȅΣ !ƭƭ LƴŘƛŀ LƴǎǘƛǘǳǘŜ 
ƻŦ aŜŘƛŎŀƭ {ŎƛŜƴŎŜǎΣ WƻŘƘǇǳǊπ опнллрΣ wŀƧŀǎǘƘŀƴΣ LƴŘƛŀ п5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŘƻŎǊƛƴƻƭƻƎȅ ŀƴŘ ƳŜǘŀōƻƭƛǎƳΣ !ƭƭ LƴŘƛŀ 
LƴǎǘƛǘǳǘŜ ƻŦ aŜŘƛŎŀƭ {ŎƛŜƴŎŜǎΣ WƻŘƘǇǳǊπ опнллрΣ wŀƧŀǎǘƘŀƴΣ LƴŘƛŀ 
 

LƴǘǊƻŘǳŎǘƛƻƴΦ Lƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ŜƭŜǾŀǘŜŘ ŜƴŘƻǘƘŜƭƛƴπм ό9¢πмύ ƭŜǾŜƭǎ ŀǊŜ ƪŜȅ ŎƻƴǘǊƛōǳǘƻǊǎ ǘƻ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ 
ŀƴŘ ǊŜƴŀƭ ŎƻƳǇƭƛŎŀǘƛƻƴǎ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǘȅǇŜ н ŘƛŀōŜǘŜǎ 
ƳŜƭƭƛǘǳǎ ό¢н5aύ ŀƴŘ ƘȅǇŜǊǘŜƴǎƛƻƴΦ ¢ŜƭƳƛǎŀǊǘŀƴΣ ŀƴ 
ŀƴƎƛƻǘŜƴǎƛƴ ǊŜŎŜǇǘƻǊ ōƭƻŎƪŜǊ ǿƛǘƘ ǇŀǊǘƛŀƭ ǇŜǊƻȄƛǎƻƳŜ 
ǇǊƻƭƛŦŜǊŀǘƻǊπŀŎǘƛǾŀǘŜŘ ǊŜŎŜǇǘƻǊπƎŀƳƳŀ όtt!wπɹ ύ ŀƎƻƴƛǎǘ 
ŀŎǘƛǾƛǘȅΣ Ƴŀȅ ƻŦŦŜǊ ƳŜǘŀōƻƭƛŎ ŀŘǾŀƴǘŀƎŜǎ ōŜȅƻƴŘ ōƭƻƻŘ 
ǇǊŜǎǎǳǊŜ ŎƻƴǘǊƻƭΦ ¢Ƙƛǎ ǎǘǳŘȅ ŎƻƳǇŀǊŜŘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ 
ǘŜƭƳƛǎŀǊǘŀƴ ǿƛǘƘ ƻǘƘŜǊ ŎƻƳƳƻƴƭȅ ǳǎŜŘ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ 
ŀƎŜƴǘǎ ƻƴ ƛƴǎǳƭƛƴ ǎŜƴǎƛǘƛǾƛǘȅ ŀƴŘ 9¢πм ƭŜǾŜƭǎ ƛƴ ǇŀǘƛŜƴǘǎ 
ǿƛǘƘ ¢н5a ŀƴŘ ƘȅǇŜǊǘŜƴǎƛƻƴΦ 
!ƛƳǎΦ ¢Ƙƛǎ ǎǘǳŘȅ ŜǾŀƭǳŀǘŜŘ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘŜƭƳƛǎŀǊǘŀƴ 
ōŜȅƻƴŘ ƛǘǎ ŜŦŦƛŎŀŎȅ ƛƴ ōƭƻƻŘ ǇǊŜǎǎǳǊŜ ǊŜƎǳƭŀǘƛƻƴΣ 
ǎǇŜŎƛŦƛŎŀƭƭȅ ƛǘǎ ƛƳǇŀŎǘ ƻƴ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ 
ŜƴŘƻǘƘŜƭƛŀƭ ŘȅǎŦǳƴŎǘƛƻƴ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǘƻ ƻǘƘŜǊ 
ŎƻƳƳƻƴƭȅ ǇǊŜǎŎǊƛōŜŘ ŦƛǊǎǘ ƭƛƴŜ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ ƛƴ ǇŀǘƛŜƴǘǎ ƻŦ ¢н5a ǿƛǘƘ ƘȅǇŜǊǘŜƴǎƛƻƴΦ 
aŜǘƘƻŘǎΦ Lƴ ǘƘƛǎ ǊŀƴŘƻƳƛȊŜŘΣ ƻǇŜƴπƭŀōŜƭ ǎǘǳŘȅΣ мун ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŎƻŜȄƛǎǘƛƴƎ ¢н5a ŀƴŘ ƴŜǿƭȅ ŘƛŀƎƴƻǎŜŘ 
ƘȅǇŜǊǘŜƴǎƛƻƴ ǿŜǊŜ ǎŎǊŜŜƴŜŘ ōŜǘǿŜŜƴ aŀȅ нлно ŀƴŘ {ŜǇǘŜƳōŜǊ нлнпΦ {ŜǾŜƴǘȅ ŜƭƛƎƛōƭŜ ǇŀǘƛŜƴǘǎ ǿŜǊŜ ŜƴǊƻƭƭŜŘ 
ŀƴŘ ǊŀƴŘƻƳƛȊŜŘ мΥм ǘƻ ǊŜŎŜƛǾŜ ǘŜƭƳƛǎŀǊǘŀƴ όƴҐопύ ƻǊ ƻǘƘŜǊ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ ŀƎŜƴǘǎόŀƳƭƻŘƛǇƛƴŜΣ ƴҐннΤ 
ŎƛƭƴƛŘƛǇƛƴŜΣ ƴҐмнΤ ǊŀƳƛǇǊƛƭΣ ƴҐнΤ ǘƻǘŀƭ ƴҐосύ ŦƻǊ мн ǿŜŜƪǎΦ ¢ƘŜ ǇǊƛƳŀǊȅ ƻǳǘŎƻƳŜ ǿŀǎ ǘƘŜ ŎƘŀƴƎŜ ƛƴ ƛƴǎǳƭƛƴ  
ǎŜƴǎƛǘƛǾƛǘȅ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ ƘƻƳŜƻǎǘŀǘƛŎ ƳƻŘŜƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜ όIha!πLwύΦ 9¢πм ƭŜǾŜƭǎΣ ŀ 
ƳŀǊƪŜǊ ƻŦ ŜƴŘƻǘƘŜƭƛŀƭ ŘȅǎŦǳƴŎǘƛƻƴ ŀƴŘ ŎƘǊƻƴƛŎ ƪƛŘƴŜȅ ŘƛǎŜŀǎŜΣ ǿŜǊŜ ŜǾŀƭǳŀǘŜŘ ŀǎ ŀ ǎŜŎƻƴŘŀǊȅ ƻǳǘŎƻƳŜΦ  
wŜǎǳƭǘǎΦ !ǘ ōŀǎŜƭƛƴŜΣ ǘƘŜ ƳŜŘƛŀƴ Iha!πLw ǾŀƭǳŜǎ ǿŜǊŜ пΦм όLvwΥ нΦнςрΦфύ ƛƴ ǘƘŜ ǘŜƭƳƛǎŀǊǘŀƴ ƎǊƻǳǇ όƴҐопύ ŀƴŘ оΦф 
όLvwΥ оΦмςрΦфύ ƛƴ ǘƘŜ ŎƻƳǇŀǊŀǘƻǊ ƎǊƻǳǇόƴҐосύΦ !ŦǘŜǊ мн ǿŜŜƪǎΣ ǘƘŜ ƳŜŘƛŀƴ Iha!πLw ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŘŜŎǊŜŀǎŜŘ ƛƴ 
ǘƘŜ ǘŜƭƳƛǎŀǊǘŀƴ ƎǊƻǳǇ ǘƻ мΦтф όLvwΥ мΦолςнΦсоύ ŎƻƳǇŀǊŜŘ ǘƻ оΦпр όLvwΥ нΦпоςрΦмнύ ƛƴ ǘƘŜ ƻǘƘŜǊ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ 
ƎǊƻǳǇ όt Ґ лΦллмύΦ .ŀǎŜƭƛƴŜ 9¢πм ƭŜǾŜƭǎ ǿŜǊŜ мфΦно ǇƎκƳ[ όLvwΥ млΦлнςнфΦрфύ ŀƴŘ нлΦтн ǇƎκƳ[ όLvwΥ рΦсуςнуΦммύ 
ƛƴ ǘƘŜ ǘŜƭƳƛǎŀǊǘŀƴ ŀƴŘ ŎƻƳǇŀǊŀǘƻǊ ƎǊƻǳǇǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ !ǘ мн ǿŜŜƪǎΣ ƳŜŘƛŀƴ 9¢πм ƭŜǾŜƭǎ ŘŜŎǊŜŀǎŜŘ ǘƻ мнΦпф 
ǇƎκƳ[ όLvwΥрΦтлςмуΦтлύ ŀƴŘммΦннǇƎκƳ[ όLvwΥпΦнуΣ ноΦнлύΣ ǊŜǎǇŜŎǘƛǾŜƭȅ όtҐлΦфлΣ ōŜǘǿŜŜƴ ƎǊƻǳǇǎύΦ 
5ƛǎŎǳǎǎƛƻƴΦ ¢ƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅ ŘŜƳƻƴǎǘǊŀǘŜǎ ŀ ƎǊŜŀǘŜǊ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ƛƴǎǳƭƛƴ ǊŜǎƛǎǘŀƴŎŜΣ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ Iha!π
LwΣ ƛƴ ǘƘŜ ǘŜƭƳƛǎŀǊǘŀƴ ƎǊƻǳǇ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǘƘŜǊ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ ǘǊŜŀǘƳŜƴǘ ƎǊƻǳǇΦ ¢Ƙƛǎ ŦƛƴŘƛƴƎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ 
ǿƛǘƘ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘ ƘƛƎƘƭƛƎƘǘƛƴƎ ǘŜƭƳƛǎŀǊǘŀƴϥǎ tt!wπɹ  ŀƎƻƴƛǎǘƛŎ ŀŎǘƛǾƛǘȅΦ Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ƛǘǎ ŀƴǘƛƘȅǇŜǊǘŜƴǎƛǾŜ 
ŜŦŦŜŎǘǎΣ ǘŜƭƳƛǎŀǊǘŀƴ ŀǇǇŜŀǊǎ ǘƻ ŎƻƴŦŜǊ ŦŀǾƻǳǊŀōƭŜ ƳŜǘŀōƻƭƛŎ ōŜƴŜŦƛǘǎ ǘƘŀǘ Ƴŀȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ŀǘǘŜƴǳŀǘƛƻƴ ƻŦ 
ŀŎŎŜƭŜǊŀǘŜŘ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ ŀƴŘ ǊŜŘǳŎǘƛƻƴ ƛƴ ŦǳǘǳǊŜ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ǊƛǎƪΦ IƻǿŜǾŜǊΣ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƛƴ ŜƴŘƻǘƘŜƭƛƴπм 
ό9¢πмύ ƭŜǾŜƭǎ ǿŀǎ ŎƻƳǇŀǊŀōƭŜ ōŜǘǿŜŜƴ ƎǊƻǳǇǎΣ ǎǳƎƎŜǎǘƛƴƎ ŀ ǎƛƳƛƭŀǊ ŜŦŦŜŎǘ ƻƴ ŜƴŘƻǘƘŜƭƛŀƭ ŦǳƴŎǘƛƻƴ ƻǾŜǊ ǘƘŜ мнπ
ǿŜŜƪ ǘǊŜŀǘƳŜƴǘ ǇŜǊƛƻŘΦ ! ƭƻƴƎŜǊ ǎǘǳŘȅ ŘǳǊŀǘƛƻƴ Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǘƘŜ ƛƴǎǳƭƛƴπǎŜƴǎƛǘƛȊƛƴƎ 

ŜŦŦŜŎǘǎ ƻŦ ǘŜƭƳƛǎŀǊǘŀƴ ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ŘƛŦŦŜǊŜƴǘƛŀƭ ŎƘŀƴƎŜǎ ƛƴ 9¢πм ƭŜǾŜƭǎ ƻǾŜǊ ǘƛƳŜ. 
 

{ǳƪǎƻƳōƻƻƴ b όнлмнύ W /ƭƛƴ tƘŀǊƳ ¢ƘŜǊΦΤотόоύΥомфςнт        

¦ǎǳƛ L Ŝǘ ŀƭΦ όнллтύ 5ƛŀōŜǘŜǎ wŜǎ /ƭƛƴ tǊŀŎǘΤттόнύΥнмлςп 

¸ǳŜƴ /¸ όнлмм !ǇǊύΦ /ŀǊŘƛƻǾŀǎŎ wŜǎΦ мΤфлόмύΥмннςф 

/ƘǳƧƻ 5Σ Ŝǘ ŀƭΦ όнллтύ IȅǇŜǊǘŜƴǎ wŜǎ hŦŦ W WǇƴ {ƻŎ IȅǇŜǊǘŜƴǎΦΤолόмнύΥмнлрςмл 

 

4.1 3.9

1.79

3.45

0

1

2

3

4

5

H
O

M
A-

IR

HOMA-IR_0  week HOMA-IR_12 weeks



P419 

In vivo and cellular electrophysiological effects of chronic 
testosterone administration in canines 

Prof Istvan Baczko 
 
Wednesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 15, 2026 

In vivo and cellular electrophysiological effects of chronic testosterone administration in canines 
István Baczkó1, Leila Topal1. Department of Pharmacology and Pharmacotherapy, Albert Szent-Györgyi Medical 
School, University of Szeged, Szeged, Hungary.  
  
Introduction. Chronic use of androgen anabolic steroids is expected to cause cardiac remodelling; however, the 
cardiac cellular electrophysiological effects of chronically high testosterone levels are not fully elucidated.  
Aims. The aim of this study was to assess the in vivo and cellular electrophysiological effects of chronic 
administration of high-dose testosterone undecanoate in a canine model, that exhibits significant translational 
value over small rodent models. 
MethodsΦ aŀƭŜ .ŜŀƎƭŜ ŘƻƎǎ ǿŜǊŜ ǊŀƴŘƻƳƛȊŜŘ ƛƴǘƻ ŎƻƴǘǊƻƭ όΩ/ƻƴǘΩύ ŀƴŘ ǘǊŜŀǘŜŘ όΩ¢ǊΩύ ƎǊƻǳǇǎ όƴ Ґ ф ŜŀŎƘύΦ ¢ƘŜ Ψ¢ǊΩ 
group received 15 mg/kg of long-acting testosterone undecanoate intramuscular injections weekly, for 3 
months. To investigate the cardiac remodelling effects of testosterone, in vivo (ECG, echocardiography) and in 
vitro (patch-clamp technique, immunocytochemistry) studies were performed. Data are expressed as Mean±SD. 
Results. ¢ŜǎǘƻǎǘŜǊƻƴŜ ƭŜǾŜƭ ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘŜǊ ƛƴ ǘƘŜ Ψ¢ǊΩ ƎǊƻǳǇ όптΦлн ƴƳκ[ ǾǎΦ мрΦно ƴƳκ[ ƛƴ ŎƻƴǘǊƻƭǎύΦ ¢ƘŜ 
chronic treatment resulted in thicker left ventricular anterior and posterior walls, and significantly shortened QT 
intervals (226±49 vs. 244.9±26.6 ms in controls; p<0.05) while widened the QRS interval (49.3±2.91 vs. 40.4±2.71 
ms in controls; p<0.05). The changes in action potential duration at 90% repolarization (APD90) in left ventricular 
midmyocardial slices mirrored the in vivo v¢ ŀƴŘ v¢Ŏ ŎƘŀƴƎŜǎ ŀƴŘ ǿŜǊŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǎƘƻǊǘŜǊ ƛƴ ǘƘŜ Ψ¢ǊΩ ƎǊƻǳǇ 
(235.2±26.7 vs. 283.6±28.5 ms in controls). Patch-clamp experiments revealed increased magnitudes of Ito, IK1, 
and IKs ŎǳǊǊŜƴǘǎ ƛƴ ŎŀǊŘƛƻƳȅƻŎȅǘŜǎ ƛǎƻƭŀǘŜŘ ŦƻǊƳ ǘƘŜ Ψ¢ǊΩ ƎǊƻǳǇΦ 
Discussion. The observed changes may create a proarrhythmic substrate that can contribute to the development 
of life-threatening arrhythmias following chronic administration of high doses of testosterone.  
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The effect of cannabinoids on exercise performance  
Michael Kennedy, St Vincents Healthcare Clinical Campus Faculty of Medicine and Health, UNSW Sydney, 
Australia  
 
Introduction.  hōƧŜŎǘƛǾŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ŎŀƴƴŀōƛƴƻƛŘǎ ƻƴ ŜȄŜǊŎƛǎŜ ŎƻƳƳŜƴŎŜŘ ƛƴ ǘƘŜ мфслΩǎΦ !ƭƭ 
Cannabidiol (CBD) studies commenced in 2017 following the World Antidoping Agency allowing use of this single 
cannabinoid. 
Aims. To review the objective studies evaluating the effects of cannabinoids on exercise. 
Methods. A review of published investigations of cannabis, marihuana, tetrahydrocannabinol (THC), 
cannabidiol, cannabigerol (CBG) and synhexyl (a THC analog) using google scholar, pub med, proceedings of 
conferences and cross references. 
Results.  416 subjects have been studied in 26 investigations. 9 studies used THC as a single agent in doses from 
7.5-210mg. 2 studies compared THC and CBD in single doses. Another compared THC and synhexyl. One study 
used a combination of 50mg CBG / 35mg CBD.  13 used CBD as a single agent in doses from 16.67mg to one 
gram varying from single doses to 8 weeks duration. Drug administration methods were sublingual, oral, 
inhalational, transcutaneous or oral delivery systems. Methods of assessment were combinations of: strength, 
aerobic performance, pain, markers of inflammation and muscle damage, physiological and psychological 
parameters. THC and synhexyl impair aerobic performance. THC inhibits exercise-induced bronchoconstriction 
and lowers the threshold for exercise induced angina. CBD has no effect on performance and possibly a small 
effect on markers of inflammation and damage. 
Discussion. The studies differ greatly in doses, duration of therapy, modes of delivery and measured endpoints.  
Cannabinoids studied do not improve aerobic performance or strength. CBD may decrease some markers of 
muscle damage but does not appear to improve exercise induced muscle discomfort. THC would be 
contraindicated in patients with established coronary disease. 
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Impact of Varying Doses of Isoproterenol on Preclinical Evaluation of Myocardial Necrosis 
Priya Bhardwaj1, Vipin Kumar Verma 1, Ekta Mutneja 1, Vaishali Prajapati1, Jagriti Bhatia 1, Dharamvir Singh 

Arya1*1Department of Pharmacology, All India Institute of Medical Sciences, New Delhi, India 
 

Introduction: Cardiovascular diseases (CVD) continue to be a major global health challenge, remaining the major 
cause of death worldwide. Although medical treatments have advanced, ischemic heart disorders especially 
acute myocardial infarction (MI) still pose a significant and serious risk. Myocardial injury induction, a key focus 
in cardiovascular research, frequently utilizes isoproterenol, a synthetic sympathomimetic agent. The 
administration of isoproterenol stimulates oxidative stress by increasing the production of reactive oxygen 
species (ROS), which results in damage to cardiac tissue. 
Aims: The objective of the present study was to evaluate the effects of different dosages of isoproterenol on 
cardiac function, myocardial remodeling,and its pathology in adult male wistar rats.   
Methods: The present study was conducted on adult male Wistar rats (n = 32), divided into four groups: Sham, 
Isoproterenol 1 Dose (ISO-1, 85 mg/kg; s.c.), Isoproterenol 2 Doses (ISO-2, 85 mg/kg; s.c.), and Isoproterenol 
High Dose (ISO-1, 150 mg/kg; s.c.). Each group consisted of 8 rats (n = 8). Rats were treated with different doses 
of Isoproterenol (85 mg/kg and 150 mg/kg) administered over different time periods: either a single dose or two 
consecutive doses with a 24-hour interval. The 85 mg/kg and 150 mg/kg doses were injected to induce acute 
myocardial necrosis, while a single 85 mg/kg dose was used to induce subacute myocardial necrosis. On the 3rd 
day, rats were anesthetized with sodium pentobarbitone (60 mg/kg, i.p.) for the recording of hemodynamic 
parameters, followed by serum and heart isolation for morphological and biochemical analysis. Statistical 
analysis was performed using one-way ANOVA followed by the Tukey-Kramer post hoc test. 
Results: Isoproterenol administration caused significant myocardial injury in a dose- and frequency-dependent 
manner, as seen by reduced hemodynamic performance, increased cardiac injury markers (CK-MB, LDH), 
elevated oxidative stress (MDA), and depletion of antioxidants (GSH, SOD, CAT). Inflammatory markers (TNF-ʰ 
and IL-6) were also elevated, with marked tissue damage observed in histopathology. Higher doses produced 
more severe alterations in cardiac structure and function. 
Conclusion: In the future, any of these Iso-induced models can be used to investigate myocardial necrosis and 
assess the degree and extent of the damage. 
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Therapeutic Potential of Erdosteine in mitigating Ischemia-Reperfusion Injury in Diabetic Rat Model 
Priya Bhardwaj1, Vipin Kumar Verma 1, Ekta Mutneja 1, Vaishali Prajapati1, Jagriti Bhatia 1, Dharamvir Singh 

Arya1*1Department of Pharmacology, All India Institute of Medical Sciences, New Delhi, India 
 

Introduction: Ischemic heart disease (IHD) is the leading cardiovascular complication in the patients with type 2 
diabetes mellitus (T2DM) and is considered as the primary cause of mortality in T2DM patients. Consequently, 
current pharmacological treatment strategies focus not only on controlling blood glucose levels but also on 
preventing IHD in individuals with T2DM. 
Aims: The objective of the present study was to evaluate the potential effects of Erdosteine on cardiac resistance 
to ischemia-reperfusion injury in a diabetic rat model and its underlying mechanism. 
Methods: The present study was conducted on adult male Wistar rats (n = 40), divided into five groups: Sham, 
Dia-C (disease control), Dia+IR, Erdosteine (Erdo, 80 mg/kg; s.c.) + Dia+IR, and Erdo (80 mg/kg) alone. Erdosteine 
was given as a pre-treatment for 28 days, while diabetes was induced by administering streptozotocin (STZ, 60 
mg/kg; i.p.) for one day. On the 29th day, ischemia was induced for 60 minutes, followed by reperfusion for 45 
minutes. At the end of the procedure, all rats were sacrificed, and myocardial resistance was assessed. Statistical 
analysis was performed using one-way ANOVA followed by the Turkey-Kramer post hoc test. 
Results: Erdosteine pretreatment significantly reduced advanced glycation end products (AGEs) compared to 
the Dia-C and Dia+IR groups. Compared to the Dia+IR group, Erdosteine administration in diabetic rats markedly 
preserved hemodynamic parameters, including mean arterial pressure (MAP), heart rate (HR), and ±LVdP/dt. 
Additionally, Erdosteine significantly augmented the antioxidants (GSH, SOD, and CAT) and prevented the 
release of CK-MB and LDH into the serum. Inflammatory markers (TNF-ʰ ŀƴŘ L[-6) were significantly decreased 
in the Erdo+Dia+IR group. Histopathological evaluation revealed that Erdosteine pretreatment effectively 
protected against myocardial damage. Furthermore, the expression of pro-apoptotic proteins Bax and caspase-
3 was reversed in the Erdo+Dia+IR group. Levels of HMGB1 and RAGE expression were also reduced in this group, 
while PPAR expression remained unchanged. 
Conclusion: The study showed that Erdosteine enhances myocardial resistance to ischemia-reperfusion (I/R) 
injury in diabetic rats by suppressing AGE-RAGE signaling, which in turn reduces HMGB1 and NF-ˁ. ŀŎǘƛǾŀǘƛƻƴΦ 
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GPR133 activation promotes cardiac fibrosis of experimental arthritis mice 
Liuwei Chu, Qingtong Wang. Institute of Clinical Pharmacology, School of Pharmacy, Anhui Medical University; 
Key Laboratory of Anti-inflammatory and Immune Medicine, Ministry of Education; Anhui Provincial Engineering 
Technology Research Center for Anti-inflammatory and Immune Drugs, Hefei 230032, China 
  
Introduction. Patients with rheumatoid arthritis (RA) have a higher risk 
of cardiovascular disease and increased mortality, among which 
myocardial fibrosis is one of the main causes of death, however, the 
underline mechanisms have not been elucidated. 
Aims. In this work, we investigated the effect of GPR133 on cardiac 
fibroblasts in experimental arthritis mice and revealed the molecular 
mechanism of GPR133 in the proliferation and transdifferentiation of 
cardiac fibroblasts. 
Methods.  DBA/1 mice were established to establish a CIA model, and 
transcriptome sequencing was performed on myocardial tissue at the 
disease active stage on day 46. The expression and distribution of 
GPR133 in heart tissue were detected by immunohistochemistry. The expression and distribution of Vimentin 
ŀƴŘ Dtwмоо ƛƴ ƳȅƻŎŀǊŘƛŀƭ ǘƛǎǎǳŜ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ōȅ ƛƳƳǳƴƻŦƭǳƻǊŜǎŎŜƴŎŜΦ ¢ƘŜ ŜȄǇǊŜǎǎƛƻƴ ƭŜǾŜƭǎ ƻŦ DtwмооΣ ʰ-
SMA, Collagen I and Dock180 were analyzed by Western blot. CCK-8 was used to detect the viability of CFS, and 
high-content cell imaging was used to detect the proliferation of CFs. GPR133 was detected by real-time PCR. 
Results. With the progression of CIA mice, the expression of GPR133 in the cardiac tissue of CIA mice was 
significantly increased and was more distributed in CFs during the active stage of joint inflammation and 
promoted the proliferation and transdifferentiation of normal rat CFs through PKA-DOCK180. 
Discussion. GPR133 was highly expressed in the cardiac tissue of CIA mice and was mostly distributed in CFs. 
GPR133 is involved in the proliferation of cardiac fibroblasts by regulating the PKA-Dock180 signaling pathway 
in CIA mice. 
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LƴƘƛōƛǘƛƻƴ ƻŦ !t/ ŀŎǘƛǾŀǘƛƻƴ ǘƘǊƻǳƎƘ !ōŀǘŀŎŜǇǘ ŀǘǘŜƴǳŀǘŜǎ LǎŎƘŜƳƛŀπǊŜǇŜǊŦǳǎƛƻƴ ƛƴŘǳŎŜŘ ŎŀǊŘƛŀŎ LƴƧǳǊȅ 

WŀƎǊƛǘƛ .ƘŀǘƛŀΣ 9ƪǘŀ aǳǘƴŜƧŀΣ ±ƛǇƛƴ YǳƳŀǊ ±ŜǊƳŀΣ 5ƘŀǊŀƳǾƛǊ {ƛƴƎƘ !Ǌȅŀ  
/ŀǊŘƛƻ tƘŀǊƳŀŎƻƭ [ŀōΣ 5ŜǇǘ ƻŦ tƘŀǊƳŀŎƻƭΣ !LLa{Σ bŜǿ 5ŜƭƘƛΣ Lb5 

 

LƴǘǊƻŘǳŎǘƛƻƴΦ ²ƘŜƴ ōƭƻƻŘ Ŧƭƻǿ ǘƻ ǘƘŜ ƘŜŀǊǘ ƛǎ ōƭƻŎƪŜŘ όƳȅƻŎŀǊŘƛŀƭ ƛǎŎƘŜƳƛŀύΣ ƛǘ ŎŀǳǎŜǎ ŘŀƳŀƎŜ ǘƻ ǘƘŜ ƘŜŀǊǘ 

ƳǳǎŎƭŜΦ wŜǎǘƻǊƛƴƎ ǘƘŜ ōƭƻƻŘ Ŧƭƻǿ όǊŜǇŜǊŦǳǎƛƻƴύ Ŏŀƴ ƳŀƪŜ ǘƘŜ ƛƴƧǳǊȅ ǿƻǊǎŜ ōȅ ǇǊƻŘǳŎƛƴƎ ŦǊŜŜ ǊŀŘƛŎŀƭǎΣ ǳǇǎŜǘǘƛƴƎ 

ƛƻƴ ōŀƭŀƴŎŜΣ ŀƴŘ ŘŜǇƭŜǘƛƴƎ ŜƴŜǊƎȅ ƛƴ ǘƘŜ ŎŜƭƭǎΦ !ōŀǘŀŎŜǇǘ ƛǎ ŀ ǊŜŎƻƳōƛƴŀƴǘ Ŧǳǎƛƻƴ ǇǊƻǘŜƛƴ ǘƘŀǘ ǿƻǊƪǎ ōȅ ōƭƻŎƪƛƴƎ 

¢πŎŜƭƭ ŀŎǘƛǾŀǘƛƻƴΦ Lǘ ōƛƴŘǎ ǘƻ /5ул ŀƴŘ /5ус ǊŜŎŜǇǘƻǊǎ ƻƴ ŀƴǘƛƎŜƴπǇǊŜǎŜƴǘƛƴƎ ŎŜƭƭǎΣ ǿƘƛŎƘ ǊŜŘǳŎŜǎ ƛƴŦƭŀƳƳŀǘƛƻƴΦ 

²Ŝ ǎǳƎƎŜǎǘ ǘƘŀǘ ŀōŀǘŀŎŜǇǘΣ ōȅ ǊŜŘǳŎƛƴƎ ƛƳƳǳƴŜ ŎŜƭƭ ŀŎǘƛǾŀǘƛƻƴ ŀƴŘ ƭƛƳƛǘƛƴƎ ǘƘŜ ŜƴǘǊȅ ƻŦ ƛƴŦƭŀƳƳŀǘƻǊȅ ŎŜƭƭǎ ƛƴǘƻ 

ǘƘŜ ƘŜŀǊǘΣ Ƴŀȅ ƘŜƭǇ ǇǊƻǘŜŎǘ ŀƎŀƛƴǎǘ ƘŜŀǊǘ ƛƴƧǳǊȅ ŀŦǘŜǊ ƳȅƻŎŀǊŘƛŀƭ ƛǎŎƘŜƳƛŀΦ 

!ƛƳǎΦ ¢ƻ ƛƴǾŜǎǘƛƎŀǘŜ ǿƘŜǘƘŜǊ ŀōŀǘŀŎŜǇǘ Ŏŀƴ ǊŜŘǳŎŜ ƛƴŦƭŀƳƳŀǘƛƻƴ ŀƴŘ ǇǊƻǘŜŎǘ ǘƘŜ ƘŜŀǊǘ ŦǊƻƳ ŘŀƳŀƎŜ ŎŀǳǎŜŘ ōȅ 

ƳȅƻŎŀǊŘƛŀƭ ƛǎŎƘŜƳƛŀ ŀƴŘ ǊŜǇŜǊŦǳǎƛƻƴΦ 

aŜǘƘƻŘǎΦ ¢Ƙƛǎ ǎǘǳŘȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ ƳŀƭŜ ²ƛǎǘŀǊ ǊŀǘǎΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ŀōŀǘŀŎŜǇǘ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ όнΦрΣ р ϧ мл 

ƳƎκƪƎΤ ǎΦŎΦύ ŦƻǊ нм Řŀȅǎ ǿŀǎ ŜǾŀƭǳŀǘŜŘ ƛƴ ǘƘŜ LǎƻǇǊƻǘŜǊŜƴƻƭ όL{hύπƛƴŘǳŎŜŘ ƳȅƻŎŀǊŘƛŀƭ ƴŜŎǊƻǎƛǎ ƳƻŘŜƭ ƻŦ ǊŀǘǎΣ ƛƴ 

ǿƘƛŎƘ L{h ǿŀǎ ƛƴƧŜŎǘŜŘ ƻƴ Řŀȅǎ нл ŀƴŘ нм όур ƳƎκƪƎ ǎΦŎΦύΦ ¢ƘŜ Ǌŀǘǎ ǿŜǊŜ ǎŀŎǊƛŦƛŎŜŘ нп Ƙ Ǉƻǎǘπƭŀǎǘ L{h ƛƴƧŜŎǘƛƻƴ 

ŀŦǘŜǊ ǇŜǊŦƻǊƳƛƴƎ ƘŜƳƻŘȅƴŀƳƛŎ ǎǘǳŘƛŜǎΦ ¢ƘŜ ƻǇǘƛƳŀƭ ŘƻǎŜ ƻŦ ŀōŀǘŀŎŜǇǘ ŦǊƻƳ ŀƳƻƴƎǎǘ ǘƘŜ ŘƻǎŜǎ ŀŘƳƛƴƛǎǘŜǊŜŘ 

ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ƛǘǎ ŜŦŦŜŎǘ ƻƴ ōƛƻŎƘŜƳƛŎŀƭ όƻȄƛŘŀƴǘπŀƴǘƛƻȄƛŘŀƴǘ κ ŎŀǊŘƛŀŎ ƛƴƧǳǊȅ ƳŀǊƪŜǊǎύΣ 

ƘƛǎǘƻǇŀǘƘƻƭƻƎƛŎŀƭ ŀƴŘ ƳƻƭŜŎǳƭŀǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΦ Lƴ ŀƴƻǘƘŜǊ ǎǳōǎŜǉǳŜƴǘ ǎǘǳŘȅΣ ǘƘŜ ƻǇǘƛƳŀƭ ŘƻǎŜ ƻŦ ŀōŀǘŀŎŜǇǘ 

όрƳƎκƪƎ ǎŎύ ǿŀǎ ŀŘƳƛƴƛǎǘŜǊŜŘ ǘƻ Ǌŀǘǎ ŦƻǊ нм ŘŀȅǎΦ ¢ƘŜ Ǌŀǘǎ ǿŜǊŜ ŀƴŀŜǎǘƘŜǘƛǎŜŘΣ ŀƴŘ LǎŎƘŜƳƛŀπwŜǇŜǊŦǳǎƛƻƴ ƛƴƧǳǊȅ 

ǿŀǎ ƛƴŘǳŎŜŘ ǘƘǊƻǳƎƘ [!5 ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ƭƛƎŀǘƛƻƴ ŦƻǊ сл ƳƛƴΣ ŦƻƭƭƻǿŜŘ ōȅ ǊŜπƻǇŜƴƛƴƎκǊŜǇŜǊŦǳǎƛƻƴ ŦƻǊ ŀƴƻǘƘŜǊ 

сл ƳƛƴΦ ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ŀōŀǘŀŎŜǇǘ ǿŀǎ ŜǾŀƭǳŀǘŜŘ ōŀǎŜŘ ƻƴ ƘŜƳƻŘȅƴŀƳƛŎΣ ōƛƻŎƘŜƳƛŎŀƭΣ ŀƴŘ ƳƻƭŜŎǳƭŀǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴ 

ƻŦ ƛƴŦƭŀƳƳŀǘƛƻƴ ŀƴŘ ŀǇƻǇǘƻǎƛǎ ǎƛƎƴŀƭƭƛƴƎ ǇŀǘƘǿŀȅπǊŜƭŀǘŜŘ ǇǊƻǘŜƛƴǎΦ 

wŜǎǳƭǘǎΦ !ōŀǘŀŎŜǇǘ ƛƳǇǊƻǾŜŘ ƘŜƳƻŘȅƴŀƳƛŎ ǎǘŀǘǳǎ όǎȅǎǘƻƭƛŎΣ ŘƛŀǎǘƻƭƛŎ ŀƴŘ ƳŜŀƴ ōƭƻƻŘ ǇǊŜǎǎǳǊŜύ ƻŦ Ǌŀǘǎ ŦƻƭƭƻǿƛƴƎ 

ƛǎŎƘŜƳƛŀ ŀƴŘ ǊŜǇŜǊŦǳǎƛƻƴΦ Lǘ ŀƭǎƻ ǇǊŜǾŜƴǘŜŘ ƛƳōŀƭŀƴŎŜ ƻŦ ŜƴȊȅƳŜ ƭŜǾŜƭǎ ƻŦ ŀƴǘƛπƻȄƛŘŀƴǘǎ Ǿκǎ ƻȄƛŘŀƴǘǎ ŀƴŘ ǊŜŘǳŎŜŘ 

ŎŀǊŘƛŀŎ ƛƴƧǳǊȅ ƳŀǊƪŜǊ ό/Yπa. ŀƴŘ [5IύΦ ¢Ƙƛǎ ŎƻǊǊŜƭŀǘŜŘ ǿŜƭƭ ǿƛǘƘ ǘƘŜ ƘƛǎǘƻǇŀǘƘƻƭƻƎȅ ŦƛƴŘƛƴƎǎΦ ¢ƘŜ ƛƴƘƛōƛǘƛƻƴ ƻŦ 

/5ну ¢πŎŜƭƭ ŀŎǘƛǾŀǘƛƻƴ ōȅ ŀōŀǘŀŎŜǇǘ ǊŜŘǳŎŜŘ ǘƘŜ ǊŜƭŜŀǎŜ ƻŦ ƛƴŦƭŀƳƳŀǘƻǊȅ ƳŀǊƪŜǊǎ ό¢bC ŀƴŘ L[πсύ ŀƴŘ ŀƭǎƻ 

ŀǘǘŜƴǳŀǘŜŘ ŜȄǇǊŜǎǎƛƻƴ ƭŜǾŜƭǎ ƻŦ bǊŦπнκIhπмΣ IǎǇπнт ŀƴŘ IǎǇπтл ǎƛƎƴŀƭƭƛƴƎ ǇŀǘƘǿŀȅ ǇǊƻǘŜƛƴǎ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ 

ƛƴŦƭŀƳƳŀǘƛƻƴΦ 

/ƻƴŎƭǳǎƛƻƴΦ !ōŀǘŀŎŜǇǘ ƛǎ ŀ ǇƻǘŜƴǘ ŘǊǳƎ ŀǎ ƛǘ ƛƴƘƛōƛǘǎ ǘƘŜ ¢πŎŜƭƭǎ ōȅ ƛƴƘƛōƛǘƛƴƎ ǘƘŜ /5улκ/5усΥ /5ну ŎƻπǎǘƛƳǳƭŀǘƛƻƴΦ 

IŜƴŎŜΣ ƛǘ ƛƴƘƛōƛǘŜŘ ƛƴŦƭŀƳƳŀǘƛƻƴΣ ƻȄƛŘŀǘƛǾŜ ǎǘǊŜǎǎΣ ŀƴŘ ŀǇƻǇǘƻǎƛǎ ƛƴ ǘƘŜ ƳƻŘŜƭǎ ƻŦ ƳȅƻŎŀǊŘƛŀƭ ƛƴŦŀǊŎǘƛƻƴ ƛƴ ƻǳǊ 

ǎǘǳŘȅΦ  !ōŀǘŀŎŜǇǘ Ƴŀȅ ōŜ ŦǳǊǘƘŜǊ ŜǾŀƭǳŀǘŜŘ ŦƻǊ ƛǘǎ ōŜƴŜŦƛŎƛŀƭ ŜŦŦŜŎǘ ƻƴ ƳƛǘƛƎŀǘƛƴƎ ƳȅƻŎŀǊŘƛŀƭ ƛƴŦŀǊŎǘƛƻƴ ŎƭƛƴƛŎŀƭƭȅΦ 
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Administration of nicotinamide mononucleotide alleviates doxorubicin-induced cardio-renal injury in mice. 
Mizuna Miyazaki1, Koki Abe1, Ryusuke Hosoda1, Yukika Saga1, Yuki Tatekoshi1, Ryo Numazamwa1, Atsushi Kuno1.  
Dept of Pharmacol, Sapporo Medical Univ School of Medicine, Sapporo1, Hokkaido, Japan. 
  
Introduction. Doxorubicin (DOX), a widely used chemotherapeutic agent, exerts deleterious effects on multiple 
organs, including the heart and kidneys. We previously demonstrated that cardiomyocyte-specific deletion of 
the NAD+-dependent deacetylase Sirtuin-1 exacerbates DOX-induced cardiotoxicity in mice. 
Aims. This study aimed to investigate the effects of nicotinamide mononucleotide (NMN), a biosynthetic 
precursor that enhances intracellular NAD+ levels and thereby supports activity of Sirtuins, on DOX-induced 
cardiac and renal injury. 

Methods. Male C57BL/6N mice were randomly assigned to three groups: vehicle, DOX, and NMN+DOX. DOX (5 
mg/kg, IP) was administered once weekly for four weeks to the DOX and NMN+DOX groups. NMN (500 mg/kg, 
IP) was administered to the NMN+DOX group 30 minutes before and 2 days after each DOX injection.  
Results. Body weight gradually declined in the DOX group compared to the vehicle group, whereas NMN 
treatment partially preserved body weight. Left ventricular fractional shortening (FS) and the heart weight-to-
tibia length ratio (HW/TL) were reduced in the DOX group (FS: 28.5 ± 0.7 %; HW/TL: 4.4 ± 0.1 mg/mm) compared 
to the vehicle group (FS: 36.1 ± 0.7%; HW/TL: 5.3 ± 0.2 mg/mm) but were significantly preserved in the 
NMN+DOX group (FS: 35.3 ± 1.3%; HW/TL: 4.9 ± 0.1 mg/mm). NMN treatment attenuated the DOX-induced 
upregulation of myocardial Nppb mRNA expression (relative expression: 1-, 2.1-, and 1.6-fold in the vehicle, 
DOX, and NMN+DOX, respectively). NMN attenuated DOX-induced renal tubular injury, as evidenced by reduced 
NGAL immunostaining. Histological analysis also revealed that NMN prevented DOX-induced mitochondrial 
fragmentation in renal tubular cells. Immunostaining for LC3, a marker of autophagosomes, showed that DOX-
induced accumulation of LC3 dots in both cardiomyocytes and renal tubular cells, suggesting disturbed 
autophagy via suppressed autophagosome degradation. NMN treatment reduced LC3 dot accumulation in 
tubular cells but not in cardiomyocytes. 
Discussion. NMN administration mitigates DOX-induced cardiotoxicity and renal tubular injury in mice. The 
protective effects of NMN in the kidney may be associated with restored autophagic activity in tubular cells, 
while a different mechanism may underlie its cardioprotective effects. 
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Structural Basis of CS585-Mediated Platelet Activation via the Prostacyclin Receptor 
Wessel A. C. Burger1,2, Theodore Holman3, Michael Holinstat4,5, Alisa Glukhova1,2. Structural Biology Division, 
Walter and Eliza Hall Institute of Medical Research1, Parkville, VIC, Australia; Australian Research Council Centre 
for Cryo-Electron Microscopy of Membrane Proteins, Monash University2, Parkville, VIC, Australia. Department 
of Chemistry and Biochemistry, University of California Santa Cruz, Santa Cruz, CA, USA3; Department of 
Pharmacology, University of Michigan Medical School, Ann Arbor, MI, USA4; Department of Internal Medicine, 
University of Michigan Medical School, Ann Arbor, MI, USA5. 
  
Introduction. Cardiovascular disease is a primary cause of morbidity and 
mortality worldwide, with platelet activation playing a crucial role in 
maintaining haemostasis and preventing blood cell leakage from vessels. 
Despite the critical need, the development of new drugs targeting platelet 
reactivity has been limited. Recent findings have identified the oxylipin 
12(S)-hydroxy-eicosatrienoic acid (12HETrE) as a modulator of platelet 
reactivity through activation of the prostacyclin receptor. In this study, we 
present the cryo-electron microscopy (cryo-EM) structure of a novel 
12HETrE analogue, CS585, bound to the prostacyclin receptor and 
compare it to our cryo-EM structure of the prostacyclin receptor bound to 
iloprost, a current medication for pulmonary arterial hypertension. 
Aims. Determine mechanism of action and enhanced functional selectivity 
of CS585 over prostanoid receptor agonists.  
Methods. Structures of CS585 and iloprost bound to the prostacyclin receptor were solved through cryo-EM. 
cAMP signalling assays were performed in HEK293 cells. 
Results. The binding pocket of CS585 displays marked changes compared to iloprost and other agonist-bound 
prostacyclin receptor structures. 
Discussion. Our work shows that CS585 displays a unique binding profile at the prostacyclin receptor compared 
ǘƻ ƻǘƘŜǊ ŀƎƻƴƛǎǘǎΦ /ǳǊǊŜƴǘ ǿƻǊƪ ƛǎ ŜȄǇƭƻǊƛƴƎ Ƙƻǿ ǘƘƛǎ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ /{рурΩǎ ŜƴƘŀƴŎŜŘ ǎŜƭŜŎǘƛǾƛǘȅ ŀƴŘ ŜŦŦƛŎŀŎȅΦ  
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Extracellular vesicle metabolic signatures in type 2 diabetes and diabetic cardiomyopathy 
Ye Jin Jung¹, Jae-IȅǳƴƎ tŀǊƪчΣ IƻŎƘŀƴ /ƘƻшΣ IȅŜ YȅƻǳƴƎ {ǳƴƎщΣ {ƻƻȅŜǳƴ [ŜŜцϝΦ 5ŜǇǘ ƻŦ tƘŀǊƳŀcy, Univ of 
Keimyung¹, Daegu, South Korea; Dept of Physiology, Univ of Keimyung ², Daegu, South Korea; Dept of Internal 
Medicine, Univ of Keimyung ³, Daegu, South Korea; Dept of Biology, York UnivщΣ ¢ƻǊƻƴǘƻΣ ON, Canada. 
  
Introduction. Extracellular vesicles (EVs) mediate 
intercellular communication through the 
transport of metabolites reflecting disease-
specific metabolic states. However, their 
metabolic alterations and functional relevance in 
type 2 diabetes mellitus (T2DM) and diabetic 
cardiomyopathy (T2DM-CM) remain 
insufficiently characterized. 
Aims. This study applies integrated targeted and non-targeted metabolomics to characterize plasma and EVs-
associated metabolic alterations in T2DM and T2DM-CM and to evaluate their functional metabolic impact on 
skeletal muscle homeostasis. 
Methods. Plasma samples were obtained from healthy controls, T2DM, and T2DM-CM groups (n=15 per group). 
Targeted metabolomics of amino acids, polyamines, and tricarboxylic acid (TCA) cycle metabolites was 
performed using liquid chromatography-tandem mass spectrometry, while non-targeted metabolomics was 
conducted using ultrahigh-performance liquid chromatography coupled with quadrupole time-of-flight mass 
spectrometry. Functional metabolic responses were evaluated in skeletal muscle cells treated with patient-
derived EVs. 
Results. Plasma metabolomics analysis revealed decreased levels of TCA cycle metabolites and altered 
phosphatidylcholine composition in patients with T2DM and T2DM-CM. EVs metabolomics identified disease-
specific enrichment of amino acid-related pathways, particularly the arginine-ornithine axis, and EVs-treated 
cells exhibited alterations in the arginine-ornithine axis, which directly correlated with impaired insulin 
sensitivity and diminished glucose uptake. 
Discussion. These findings indicate that circulating EVs harbor disease-specific metabolic signatures in T2DM 
and T2DM-CM and may functionally contribute to metabolic dysregulation in tissue-specific pathophysiology. 
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Plasma and extracellular vesicle metabolic signatures in type 1 diabetes mellitus 
Ye Jin Jung¹, Jae-IȅǳƴƎ tŀǊƪчΣ IƻŎƘŀƴ /ƘƻшΣ IȅŜ YȅƻǳƴƎ {ǳƴƎщΣ {ƻƻȅŜǳƴ [ŜŜцϝΦ 5ŜǇǘ ƻŦ tƘŀǊƳŀcy, Univ of 
Keimyung¹, Daegu, South Korea; Dept of Physiology, Univ of Keimyung ², Daegu, South Korea; Dept of Internal 
Medicine, Univ of Keimyung ³, Daegu, South Korea; Dept of Biology, York ¦ƴƛǾ щΣ ¢ƻǊƻƴǘƻΣ ON, Canada. 
  
Introduction. Extracellular vesicles 
(EVs) transport metabolites reflecting 
cellular metabolic states. Although 
type 1 diabetes mellitus (T1DM) is 
characterized by systemic 
dysregulation of amino acid and 
phospholipid metabolism, the specific 
metabolic alterations within the EVs 
compartment remain poorly defined relative to the plasma metabolomics. 
Aims. This study aimed to systematically characterize and compare metabolic profiles of plasma and plasma-
derived EVs in T1DM through an integrated targeted and non-targeted metabolomics and lipidomics. 
Methods. Plasma and plasma-derived EVs from patients with T1DM and healthy controls were analyzed 
following size-exclusion chromatography-based EVs isolation. Targeted metabolomics using liquid 
chromatography-tandem mass spectrometry quantified amino acids, polyamines, and tricarboxylic acid cycle 
metabolites. Non-targeted metabolomics and lipidomics were performed using a hybrid acquisition mode on 
ultrahigh-performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry. 
Results. Plasma analysis revealed limited alterations in targeted metabolites and lipid classes in T1DM. In 
contrast, EVs-specific metabolomics demonstrated more pronounced and distinct metabolic alterations, 
including enrichment of membrane-associated lipids and broad disease-associated metabolic alterations of 
amino acids and polyamines. 
Discussion. Collectively, these findings indicate that circulating EVs display metabolic alterations distinct from 
plasma that are not fully captured by plasma metabolomics in T1DM. Consequently, EVs-based metabolomics 
represents a promising frontier for identifying localized biomarkers and understanding the systemic propagation 
of metabolic stress in T1DM. 
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Cannabidiol Induces Vasorelaxation in Rat Aorta via Prostanoid Pathway and Voltage-Gated Potassium (Kv) 
Channel Activation 
M Zahit Celik1, S Oktay Arslan1. Medicinal Pharmacology, Ankara Yildirim Beyazit University1, Ankara, Turkey.  
  
Introduction. Cannabidiol (CBD), a major non-psychoactive constituent of Cannabis sativa, has attracted 
growing interest due to its broad pharmacological profile. Although its clinical use in epilepsy has been 
established, its vascular effects and the underlying mechanisms remain incompletely understood (OôSullivan et 
al, 2023).  
Aims. The present study was designed to investigate the vasorelaxant properties of CBD in isolated rat thoracic 
aorta and to comprehensively determine the involvement of the endothelium, the cyclooxygenase (COX)/nitric 
oxide (NO) pathways, and specific potassium όYяύ ŎƘŀƴƴŜƭǎ ƛƴ ǘƘƛǎ ǊŜǎǇƻƴǎŜΦ 
Methods. Thoracic aortas isolated from adult rats were placed in KrebsςHenseleit solution, cleaned of 
connective tissue, and mounted in 10 mL organ bath chambers for isometric tension recording. Following 
equilibration and phenylephrine (Phe)-induced precontraction, cumulative concentrationςresponse curves to 
/.5 όмлѐьςмлѐщ aύ ǿŜǊŜ ŎƻƴǎǘǊǳŎǘŜŘΦ aŜŎƘŀƴƛǎǘƛŎ ǇŀǘƘǿŀȅǎ ǿŜǊŜ ŜǾŀƭǳŀǘŜŘ ǳǎƛƴƎ ƳŜŎƘŀƴƛŎŀƭ ŜƴŘƻǘƘŜƭƛǳƳ 
denudation and pre-incubation with L-NAME (NOS inhibitor), indomethacin (non-selective COX inhibitor), and 
vaǊƛƻǳǎ Yя ŎƘŀƴƴŜƭ ōƭƻŎƪŜǊǎ ƛƴŎƭǳŘƛƴƎ ¢9! όƴƻƴ-selective), 4-AP (Kv), glibenclamide (KATP), iberiotoxin (BKCa), 
apamin (SKCaύΣ ŀƴŘ .ŀ/ƭі όYƛǊύΦ (Stanley et al, 2015). 
Results. CBD induced concentration-dependent relaxation in Phe-precontracted rat thoracic aortas (37.74 ± 
нΦрп҈ ŀǘ млѐщ aύΦ ¢Ƙƛǎ ƳŀȄƛƳŀƭ ǊŜǎǇƻƴǎŜ ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀǘǘŜƴǳŀǘŜŘ ōȅ п-AP (10.25 ± 2.95%), TEA (18.82 ± 
2.08%), and indomethacin (15.11 ± 2.65%) (p < 0.05). In contrast, endothelium denudation, L-NAME, 
ƎƭƛōŜƴŎƭŀƳƛŘŜΣ .ŀ/ƭіΣ ƛōŜǊƛƻǘƻȄƛƴΣ ŀƴŘ ŀǇŀƳƛƴ ŘƛŘ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŀƭǘŜǊ ǘƘŜ ǊŜƭŀȄŀǘƛƻƴ όǇ Ҕ лΦлрύΦ 
Discussion. CBD induces endothelium-independent vasorelaxation in rat thoracic aortas. This effect is 
predominantly mediated by voltage-ŘŜǇŜƴŘŜƴǘ Yя όYǾύ ŎƘŀƴƴŜƭǎ ŀƴŘ ŎȅŎƭƻƻȄȅƎŜƴŀǎŜ ό/h·ύ-dependent 
ǇŀǘƘǿŀȅǎΣ ǿƛǘƘƻǳǘ ǘƘŜ ƛƴǾƻƭǾŜƳŜƴǘ ƻŦ bh ǎȅƴǘƘŜǎƛǎ ƻǊ ƻǘƘŜǊ Yя ŎƘŀƴƴŜƭ subtypes. These findings highlight the 
critical role of Kv channels and prostanoids in driving the vascular actions of CBD.  
 
hΩ{ǳƭƭƛǾŀƴ {9 Ŝǘ ŀƭ όнлноύ WƻǳǊƴŀƭ ƻŦ Ŏŀƴƴŀōƛǎ ǊŜǎŜŀǊŎƘ рόмύΥнмΦ  
Stanley CP et al (2015) Cardiovascular research 107:568ς578. 
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Modeling sex-specific cardiotoxicity with induced pluripotent stem cells derived from dizygotic twins 
Masashi Wakabayashi1, Satoshi Shimizu1, Kazuho Sakamoto1, 2, Masami Kodama1, Yoichi Sunagawa3, Yasunari 
Kanda4, Tatsuya Morimoto5, Junko Kurokawa1. Dept. Bio-inform. Pharmacol., University of Shizuoka1, Shizuoka, 
Shizuoka, Japan; Dept. Pharm. Sci., International Univ. of Health and Welfare2, Ohtawara, Tochigi, Japan; Div. 
Mol. Med., University of Shizuoka3, Shizuoka, Shizuoka, Japan; Div. Pharmacol., NIHS4, Kawasaki, Kanagawa, 
Japan; Dept. Pharmacol., Toho university5, Ota, Tokyo, Japan.  
 
Introduction. Sex differences significantly impact the incidence of 
cardiovascular disease and susceptibility to drug-induced 
cardiotoxicity. However, the molecular mechanisms remain 
unclear due to the lack of human cardiomyocyte models that 
incorporate both endocrine influences and sex chromosomes. 
Aims. This study aimed to elucidate sex-specific mechanisms of 
cardiotoxicity by employing human induced pluripotent stem cells 
(hiPSCs) derived from dizygotic twins with shared genetic 
backgrounds. 
Methods. Activated T cells from male and female twin donors were reprogrammed using Sendai virus carrying 
OCT3/4, SOX2, KLF4, and c-MYC. Pluripotency and trilineage potential were confirmed by immunocytochemistry 
and RT-qPCR. Three hiPSC lines per donor were differentiated into cardiomyocytes (CMs). Transcriptomic 
differences were identified by RNA sequencing and principal component analysis. Furthermore, female CMs 
were tested with the human ether-à-go-go related gene (hERG) channel blocker E-4031 under simulated late 
follicular phase hormone conditions. Contractile properties were measured using motion vector waveform 
analysis. 
Results. Transcriptomic profiling revealed sex-dependent gene expression. E-4031 exposure led to 
concentration-dependent prolongation of contractionςrelaxation duration (CRD). Female hormones altered the 
threshold concentration required for this effect, indicating modulation of drug-induced cardiotoxicity. 
Discussion. Incorporating hormone-specific conditions into hiPSC-CM-based assays improved predictive 
accuracy. The twin-based model minimized genetic variability, providing a robust system to dissect sex-related 
differences in cardiac function and pharmacological responses. This supports rodent-proposed mechanisms of 
sex-specific cardiotoxicity. 
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Atrial-selective antiarrhythmic efficacy of CVie101, an istaroxime analogue, in guinea pig hearts 
Gwo-Jyh Chang 1,3* , Shih-Che Hsu2, Yung-Hsin Yeh 3, Wei-Jan Chen3, Steven Simonson4. Graduate Inst of Clin 
Med Sci, Coll of Med, Chang Gung Univ1, Tao-Yuan, Taiwan; CVie Ther Ltd2, Taipei, Taiwan; Cardiovasc Div, 
Chang Gung Mem Hosp3, Tao-Yuan, Taiwan; Windtree Ther Inc.4, Warrington, PA, USA 
 
Introduction. Atrial fibrillation (AF) is the most common cardiac arrhythmia encountered in clinical practice. 
Current pharmacological therapies are limited by low efficacy and adverse effects. Therefore, there is an urgent 
need for more effective drugs for treatment. Istaroxime is a unique positive ino-lusitropic agent with SERCA2a-
activating properties. CVie101 is a new istaroxime analogue with a longer half-life and better bioavailability 
profile than istaroxime. 
Aims. This study aimed to evaluate the acute atrial antiarrhythmic and electromechanical effects of CVie101 in 
guinea pig hearts. 
Methods. Atrial tachyarrhythmias were induced by electrical stimulation in isolated perfused guinea pig hearts. 
Action potentials of left atrial (LA) strips were recorded using microelectrodes. Calcium transients, cell 
shortening, and membrane currents were assessed in single atrial myocytes. 
Results. In the perfused whole-heart model, co-ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ŀŘŜƴƻǎƛƴŜ όнл ˃aύ ǿƛǘƘ /±ƛŜмлм όмςтΦр ˃aύ 
markedly prolonged the atrial refractory period and increased the threshold for atrial tachyarrhythmia 
ƛƴŘǳŎǘƛƻƴΦ Lƴ ƛǎƻƭŀǘŜŘ [! ǎǘǊƛǇǎΣ /±ƛŜмлм όнл ˃aύ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŜƴƘŀƴŎŜŘ contractility, prolonged action potential 
duration, and moderately reduced the maximal upstroke velocity 
(Vmax). CVie101 had no significant effect on ventricular action 
potentials. In atrial myocytes, CVie101 increased calcium transient 
amplitude and fractional cell shortening. Patch-clamp 
experiments revealed that CVie101 preferentially reduced 
delayed outward potassium (IK) and sodium inward currents (INa; 
IC50 Ґ нΦо ˃aύ ƛƴ ŀ ŎƻƴŎŜƴǘǊŀǘƛƻƴ-dependent manner, without 
significantly affecting other ionic currents. 
Discussion. CVie101 effectively reduced the vulnerability to atrial 
tachyarrhythmias in guinea pig hearts, likely through prolongation 
of atrial refractoriness and slowed conduction velocity. Our 
findings suggest that CVie101 possesses novel atrial-selective antiarrhythmic properties. 
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Gegen Qinlian Decoction Attenuates Myocardial Infarction via Gut Microbiota-Metabolism Axis 
Ducai L1, Shaoai C2,Ning H1.School of Pharmacy , Guangzhou Medical University1, Guangzhou, China; The Second 
Affiliated Hospital, Guangzhou Medical University2, Guangzhou,China 
  
Introduction. Myocardial infarction (MI) is a leading cause of death worldwide, and current therapies remain 
insufficient. Gegen Qinlian Decoction (GQD) shows cardioprotective effects, but its mechanisms involving gut 
microbiota are unclear. 
Aims. Investigating the specific mechanism by which GQD protects the heart through gut microbiota 
modulation. 
Methods. MI was induced in male C57BL/6 mice by left anterior descending coronary artery ligation. GQD was 
administered intragastrically from 4 weeks pre-MI to 5 weeks post-MI. Fecal microbiota transplantation (FMT) 
was performed to verify gut microbiota involvement. Cardiac function, histopathology, 16S rRNA sequencing, 
serum metabolomics, Western blot, and in vitro cardiomyocyte assays were conducted. 
Results. GQD treatment improved survival and cardiac function, reducing infarct size, fibrosis, and apoptosis in 
MI mice. Gut microbiota analysis revealed GQD enriched Turicibacter while reducing Colidextribacter These 
microbial changes correlated with cardiac improvement. The cardioprotective effects were transferable via FMT. 
Serum metabolomics identified nicotinamide metabolism as a key pathway: GQD reduced serum nicotinamide, 
ǊŜǎǘƻǊŜŘ ƳȅƻŎŀǊŘƛŀƭ b!5яκb!5I ōŀƭŀƴce, and activated SIRT1.IN vitro, GQD-FMT serum protected 
cardiomyocytes from OGD-induced injury. 
Discussion. This study reveals that GQD protects against MI by remodeling gut microbiota to reduce systemic 
ƴƛŎƻǘƛƴŀƳƛŘŜΣ ǘƘŜǊŜōȅ ǊŜǎǘƻǊƛƴƎ ƳȅƻŎŀǊŘƛŀƭ b!5яκb!5I ōŀƭŀƴŎŜ ŀƴŘ ŀŎǘƛǾŀǘƛƴƎ {Lw¢м ǎƛƎƴŀƭƛƴƎΦ ¢ƘŜǎŜ ŦƛƴŘƛƴƎǎ 
establish a novel gut-heart axis and highlight the therapeutic potential of targeting microbiota-host metabolism 
in cardiovascular disease. 
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Mapping the Proteomic Landscape of Early-Stage Hypertensive Cardiac Remodelling  
Zainab Bosakhar1, Graeme MacKenzie1, Maheen Wahid1, Ryan Shearer1, Abdullah Alsultan1,3, Gillian Farrell1, 
Nicholas Rattray1, Zainab Olatunji2, Niall Macquaide2, Susan Currie1 and Margaret Rose Cunningham1. 
Strathclyde Institute of Pharmacy and Biomedical Sciences (SIPBS), University of Strathclyde1, Glasgow, Scotland, 
UK; School of Health and Life Sciences, Glasgow Caledonian University2, Glasgow, Scotland, UK; Faculty of 
Pharmacy, Kuwait University3, Kuwait. 
  
Introduction. Hypertension drives left ventricular (LV) remodelling, fibrosis, and functional adaptation, 
contributing to heart failure. Cytoskeletal reorganisation and inflammation are central to this process, yet the 
underlying molecular mechanisms are not fully understood. Shotgun proteomics offers an unbiased approach 
to identify differentially expressed proteins (DEPs) underlying hypertensive cardiac remodelling. 
Aims. This study aimed to identify molecular pathways in the LV of Angiotensin II (AngII)-induced hypertensive 
rats and generate testable hypotheses for experimental follow-up, with a particular focus on cytoskeletal 
dynamics. 
Methods. Male Sprague Dawley rats were infused with Ang II via osmotic mini-pumps for 28 days. LV tissues 
were harvested for proteomic analysis using liquid chromatographyςmass spectrometry. Differentially 
expressed proteins were subjected to KEGG and Gene Ontology enrichment to identify networks involved in 
cytoskeletal remodelling, inflammation, and fibrosis.  
Results. Angiotensin II treatment induced sustained hypertension and early left ventricular remodelling, marked 
by collagen deposition and histological changes. Proteomic analysis revealed upregulation of actin alpha 1 and 
cofilin-1, with downregulation of tubulin beta-2A chain. Cofilin-1, a central regulator of actin filament turnover, 
emerged as a key node in cytoskeletal remodelling networks. Both actin alpha 1 and cofilin-1 were associated 
with Rho GTPase signalling. Interactions between High Mobility Group Box 1 (HMGB1), histone H3 variant H3c1, 
and actin alpha 1 suggested a nuclear-to-cytoskeletal signalling axis linking chromatin remodelling, 
inflammation, and structural adaptation. 
Discussion. These findings form the basis of a testable hypothesis that cofilin-mediated signalling is a potential 
driver of cytoskeletal and inflammatory changes during early-stage cardiac remodelling. Future work will target 
these networks experimentally to elucidate their mechanistic contribution and potential as therapeutic targets 
in hypertensive heart disease.  
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Targeting LOX-1 Attenuates tPA-Induced Hemorrhagic Transformation by Mitigating AC3RL-Driven BBB 
Disruption 
Ping-Hsuan Tsai1, Kuo-Feng Tseng2, Yu-Kai Lin1,3,,Yu-Hsien Chang4, Chieh-Wen Cheng4, Yu-Ting, Chiang4, Fang-Yu 
Chen1, Ming-Yi Shen1,5,*. Grad Inst of Biomed Sci, China Medical Univ, Taichung, Taiwan¹; Dept of Biol Sci Technol, 
China Medical Univ, Taichung, Taiwan²; Div of Cardiovasc Med, Dept of Med, China Medical Univ Hosp, Taichung, 
Taiwan³; Sch of Med, China Medical Univ, Taichung, TaiwaƴщΤ 5ŜǇǘ ƻŦ aŜŘ wŜǎΣ /Ƙƛƴŀ aŜŘƛŎŀƭ ¦ƴƛǾ IƻǎǇΣ 
¢ŀƛŎƘǳƴƎΣ ¢ŀƛǿŀƴъΦ 
 
Introduction. Intravenous tissue plasminogen activator (tPA) remains one of the main therapies for cerebral 
ischemic stroke; however, its clinical utility is restricted by hemorrhagic transformation (HT), a severe 
complication associated with bloodςbrain barrier (BBB) disruption. Despite the identification of clinical risk 
factors, the underlying molecular mechanisms driving HT remain largely elusive.  
Aims. This study aims to investigate apolipoprotein C3ςrich LDL (AC3RL) as a critical risk factor for tPA-associated 
HT, acting potentially through a LOX-1ςmediated pathway of BBB disruption.  
Methods. LOX-1 expression was evaluated in human atherosclerotic plaques and a mouse model of middle 
cerebral artery occlusion (MCAO) utilizing GEO databases. To mimic the endogenous increase of AC3RL, ApoE 
knockout mice were fed a high-fat diet (HFD) and subjected to MCAO, followed by intravenous tPA 
administration. 
Results. LOX-1 expression was significantly higher than that of other lipoprotein-binding receptors in both 
human atherosclerotic plaques and endothelial cells isolated from MCAO mice. In our mouse model, AC3RL 
markedly increased and exacerbated tPA-induced HT. 
Furthermore, pharmacological inhibition of LOX-1 
significantly attenuated the severity of the hemorrhage. 
Structural prediction via AlphaFold, integrated with 100 ns 
MD simulations, identified a putative binding interface and 
demonstrated a stable, high-affinity interaction between 
ApoC3 and LOX-1. 
Discussion. This study identifies AC3RL as a novel lipid 
determinant of thrombolysis-associated BBB leakage via 
direct LOX-1 interaction. Structural modeling supports this receptorςligand mechanism as a driver of BBB 
disruption and HT. Consequently, targeting LOX-1 signaling represents a promising therapeutic avenue to 
enhance the safety of thrombolysis in cerebral ischemic stroke. 
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Kefir supplementation restores insulin-mediated vascular relaxation via PI3K/Akt-eNOS pathway in obese rats 
Siti Safiah Mokhtar1, Yahkub Babatunde Mutalub2, Suk Peng Tang1, Ahmad Khusairi Azemi3, Aida Hanum Ghulam 
Rasool1. Dept of Pharmacol, Univ Sains Malaysia1, Kubang Kerian, KEL, Malaysia; Dept of Clin Pharmacol & Ther, 
Abubakar Tafawa Balewa Univ2, Bauchi, Nigeria; Inst of Climate Adapt & Marine Biotech, Univ Malaysia 
Terengganu3, TER, Malaysia. 
 
Introduction. Obesity impairs endothelial insulin 
signaling via dysfunction of the phosphoinositide 3-
kinase/protein kinase B-endothelial NO synthase 
(PI3K/Akt-eNOS) pathway and overactivating 
mitogen activated protein kinase (MAPK) signaling. 
Kefir, rich in probiotics may counteract these 
effects. 
Aims. To examine the effects of kefir on insulin-
mediated vascular relaxation and signaling in obese 
rats. 
Methods. Eighteen male Sprague-Dawley rats were 
divided into three groups (n=6): control (standard 
diet), obese, and obese+kefir [both received high fat diet (HFD)]. After 12 weeks of HFD, the obese+kefir group 
ǊŜŎŜƛǾŜŘ ƪŜŦƛǊ όмлцх /C¦κƪƎκŘŀȅύ ŦƻǊ у ǿŜŜƪǎΦ wŀǘǎ ǿŜǊŜ ŜǳǘƘŀƴƛȊŜŘ ǳǎƛƴƎ ƪŜǘŀƳƛƴŜκȄȅƭŀȊƛƴŜ όмллκмл ƳƎκƪƎΣ ƛǇύΦ 
Thoracic aortas were mounted in organ baths, and insulin-induced relaxation was assessed under baseline 
conditions and in the presence of L-NAME (eNOS inhibitor), wortmannin (PI3K inhibitor), or SB-203580 (p38 
MAPK inhibitor). 
Results. Insulin-mediated relaxation was markedly impaired in obese rats. Kefir supplementation restored and 
even enhanced relaxation. L-NAME and wortmannin abolished relaxation in all groups. MAPK inhibition 
improved relaxation in obese rats, indicating MAPK overactivation. Kefir maintained normal relaxation 
independent of MAPK inhibition. 
Discussion. Kefir restores endothelial insulin sensitivity in obesity by reactivating PI3K/AktςeNOSςNO signaling. 
Kefir may be a potential dietary strategy to prevent obesity-related vascular dysfunction. 
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Exploring relaxin family peptide 3 receptor expression in the mouse heart 
Maryam Dashti1, Luba Sominsky1, Ajith Vasanthakumar2, Eslam Ahmed1, Craig M. Smith1. School of Medicine, 
Faculty of Health, Deakin University1, Waurn Ponds, VIC, Australia; Peter MacCallum Cancer Centre2, Melbourne, 
VIC.  
 
Introduction. Valvular heart diseases are becoming increasingly prevalent. Stenosis, one of the most common 
valvular diseases, involves reduced valve flexibility, often leads to heart failure, and can require invasive open-
heart surgery for valve repair or replacement. There is evidence that relaxin-3 and its receptor, Relaxin Family 
Peptide 3 receptor (RXFP3), previously studied almost exclusively in the brain, are expressed in some peripheral 
organs and may play roles in reducing inflammation and tissue fibrosis.  
Aims. This project investigates the expression of RXFP3 in the heart to identify novel pharmacological targets 
for the treatment of valvular heart disease. 
Methods. A transgenic strain of RXFP3-LacZ marker mice was used in this research. X-gal histological staining 
was performed across a range of peripheral organs to identify the precise location of RXFP3/LacZ-expressing 
cells. Double-label fluorescent immunohistochemistry was then applied to determine the phenotype of RXFP3-
expressing cells. Staining of RXFP3/LacZ-expressing cells was combined with simultaneous fluorescent detection 
of various candidate markers of prominent cell types within the heart valves. To confirm LacZ as a reliable marker 
of RXFP3 expression, RNAscope was used to simultaneously detect RXFP3 mRNA and LacZ mRNA within the 
valves. 
Results. We discovered, for the first time, that RXFP3-expressing cells are present within atrioventricular valves. 
Immunohistochemistry showed that these cells were negative for vimentin and CD45, indicating they are not 
valvular interstitial cells or immune cells. They are also not melanocytes. Endothelial cells, another major 
population within heart valves, remain to be investigated. 
Discussion. Serelaxin is a recombinant form of human relaxin-2 that primarily signals through RXFP1. Although 
serelaxin progressed only to large-scale clinical trials for the treatment of acute heart failure, RXFP1 has 
demonstrated beneficial effects, including vasodilatory, anti-fibrotic, anti-inflammatory, and anti-apoptotic 
actions in cardiac tissues; but not in valves. Our findings of RXFP3 within atrioventricular valves suggest that 
RXFP3 may play a synergistic role, by contributing to valve relaxation. This mechanism offers a promising 
pathway for future pharmacological treatments. 
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Downregulation of viral restriction factors in heart failure 
Viktória E Tóth*1,2, Lilla Szabó*1,2, Tamás G Gergely1,2, Tamás Radovits3, Béla Merkely3, Nazha Hamdani4, 
Przemyslaw Leszek5, Péter Ferdinandy1,6, Zoltán V. Varga1,2. Department of Pharmacology and 
Pharmacotherapy1, Semmelweis University, Budapest, Hungary. MTA-SE Momentum Cardio-Oncology and 
Cardioimmunology Research Group2, Budapest, Hungary. Heart and Vascular Center, Semmelweis University3, 
Budapest, Hungary. Ruhr-Universität Bochum4, Bochum, Germany. Department of Heart Failure and 
¢ǊŀƴǎǇƭŀƴǘƻƭƻƎȅΣ /ŀǊŘƛƴŀƭ {ǘŜŦŀƴ ²ȅǎȊȅƵǎƪƛ bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ /ŀǊŘƛƻƭƻƎȅ5, Warszawa, Poland. 
Pharmahungary Group6, Szeged, Hungary. 
 
Introduction. Viral infections are key risk factors for heart failure exacerbations and are often a leading cause of 
death in heart failure patients. In response to infection, a key defensive strategy is the activation of the 
interferon (IFN)-mediated antiviral pathway across many tissue types, which is regulated by IFN regulatory 
factors (IRFs) and various viral restriction factors, such as IFITM3, which are playing a crucial role in inhibiting 
viral replication.  
Aims. In our current study, we aimed to investigate the expression level of different viral restriction factors 
(IFITM3, IRF1, IRF2, IRF7, IRF9, BST2, TNFSF10, RSAD2, SAMHD1) in human heart tissue samples from patients 
with heart failure with reduced ejection fraction [HFrEF] and heart failure with preserved ejection fraction 
[HFpEF], and also with different comorbidities (diabetic (DM) ς non-diabetic). 
Methods. mRNA expression levels were investigated by RT-qPCR in the following groups: HFrEF (with ischemic 
[ICM, n=8] and non-ischemic [DCM, n=8] etiology), and HFpEF (n=6) samples, compared to healthy control 
samples (n=14). Comorbid HFrEF+DM (n=7) and HFpEF + DM (n=8) samples were also used to compare 
expression levels. Protein level expression was measured by Western Blot (WB) in the DCM and ICM sample 
groups. 
Results. According to our results, in both DCM and ICM groups, the mRNA level of IFITM3, SAMHD1 and BST2 
was significantly downregulated compared to the healthy control samples. IFITM3 expression was also validated 
at the protein level by WB measurement. Similarly, in both HFrEF and HFpEF/HFpEF+DM sample groups, the 
expression level of IFITM3 was significantly lower compared to the control group.   
Discussion. We hypothesise that the reduced expression level of viral restriction factors (IFITM3, BST2, SAMHD1) 
in different heart failure groups may play a role in the higher susceptibility to viral infections and may contribute 
to the higher mortality of these patients. 
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Ligilactobacillus murinus alleviates atherosclerosis in mice by promoting 7-DHCA-mediated intestinal stem 
cells proliferation and gut barrier repair 
Yarong Liu1,2, Hongfei Wu1,2, Min Dai1,2. Department of Pharmacy, Anhui University of Chinese Medicine, Hefei, 
Anhui, China; Anhui Province Key Laboratory of Research and Development of Chinese Medicine, Hefei, Anhui, 
China. 
 
Introduction. Gut microbiota plays a crucial role in the 
development and progression of atherosclerosis (AS). The 
present study was initiated on the anti-atherosclerotic 
effect of the GualouςXiebai (GLXB) herb pair.  
Aims. To explore the exact mechanisms underlying the 
beneficial effects of GLXB on AS. 
Methods. ApoE-/ - mice were fed a high-fat diet (HFD) to 
establish an AS model. Metagenomic sequencing and 
metabolomics were used to screen for the key strains and 
the differential metabolites. Key strains were then 
administered to AS mice via gavage. Finally, the 
proliferation of intestinal stem cells (ISCs) was observed 
using small intestinal organoids in vitro. 
Results. Our findings identified Ligilactobacillus murinus (L. murinus) as a key GLXB-regulated strain and a major 
bile acid producer. Supplementation with live L. murinus significantly alleviated AS progression, improved 
dyslipidemia, reduced inflammation, and mitigated gut barrier damage in HFD-fed mice. Metabolomics 
identified bile acids as key differential metabolites following L. murinus supplementation. Furthermore, 
molecular docking revealed that multiple L. murinus-regulated bile acids can bind to the bile acid receptor G 
protein-coupled bile acid receptor 1 (GPBAR1, also called TGR5), with 7-dehydrocholic acid (7-DHCA) showing 
the strongest affinity. Consistently, L. murinus supplementation elevated serum 7-DHCA levels and up-regulated 
TGR5 mRNA expression. In small intestinal organoids, 7-DHCA supplementation significantly enhanced the 
mRNA expression of SRC, YAP, and their downstream target Ctgf, while increasing Lgr5 and occludin expression. 
Discussion. These findings suggested that GLXB-enriched L. murinus alleviated AS in mice, potentially via 7-DHCA 
production and subsequent gut barrier repair. 

 

 

 

 

 

 

 

 



P440 

Hyperpolarization to catecholamines in coronary arteries 

Prof Kim Dora 
 
Wednesday poster presentations 1, Exhibition Bay 14, 15 & 16 (Ground floor), July 15, 2026 

Hyperpolarization to catecholamines in coronary arteries 
Kim A Dora, Christopher J Garland. Department of Pharmacology, University of Oxford, Oxford, UK. 
 
Introduction. Catecholamines released during the fight and flight response augment blood flow within the heart 
itself. Beta-adrenergic receptors are well known to be expressed and functional in the coronary microcirculation 
of many species. The mechanisms of relaxation have not been fully explored. 
Aims. To establish whether catecholamines hyperpolarize vascular smooth muscle cells (VSMCs) in coronary 
resistance arteries. 
Methods. VSMC membrane potential (Em) and arterial tension were simultaneously measured in rat isolated 
coronary septal arteries mounted for wire myography at 37 oC (Ng YYH et al, 2024). Agents were added to the 
chamber.  
Results. In myogenically-active coronary arteries both noradrenaline and adrenaline (1 nmol/L to 10 µmol/L) 
stimulated concentration-dependent hyperpolarization of VSMCs (Emax Em change near 25 mV) and associated 
vasorelaxation (Emax near 100%). The hyperpolarization was abolished by the inhibitor of ATP-sensitive 
potassium channels glibenclamide (5 µmol/L) and remained unaffected by the inhibitor of inwardly rectifying 
potassium channels barium (30 µmol/L). While hyperpolarization was blocked, the vasorelaxation to 
noradrenaline remained unaffected in the presence of glibenclamide.  
Discussion. Catecholamines are able to fully relax intramuscular coronary arteries independent of 
hyperpolarization. Nevertheless, the control of blood flow may be aided by cell-cell communication and 
conducted vasodilation, which relies on hyperpolarization.  
 
Ng YYH et al (2024) Hypertension 4:764-775. 
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Rho-associated protein kinase activity in biobanked leucocytes of patients with vasospastic angina 
Alex Minopoulos1,3, Rosanna Tavella,1,3, Benedetta Sallustio2,3, David P Wilson3, John F Beltrame1,3  
Adelaide Medical School1 and School of Pharmacy and Biomedicine2, Adelaide University, Adelaide, SA, Australia; 
Basil Hetzel Institute, Central Adelaide Local Health Network3, Adelaide, SA, Australia.  
  
Introduction. Rho-associated protein kinase (ROCK) is a serine/threonine 
kinase that has a pathogenic role in coronary artery spasm, which is 
responsible for vasospastic angina (VSA). ROCK activation in fresh peripheral 
leucocyte samples has been used as a circulating biomarker for VSA.  
Aims. To determine if stored leucocytes in the Coronary Angiogram Database 
of South Australia (CADOSA) biobank are viable for ROCK activity assay and if 
activity differs in those with/without confirmed VSA.  
Methods. Patients undergoing provocative acetylcholine spasm testing for 
suspected VSA (n=47) had a blood sample drawn at the time of angiography, 
buffy coat was isolated and stored in RNALater at -80°C. Batch ROCK activity 
assessment was undertaken via protein extraction with trichloroacetic acid 
precipitation and quantified by western blotting using 4-20% stain-free gels, 
with total MYPT-1 and phospho-MYPT-1 (Thr853) antibodies. Total- and phospho-MYPT-1 densities were 
normalised to total protein using stain-free gels. ROCK activity was the ratio of normalised phospho: total-MYPT-
1.  
Results. Inducible coronary spasm was confirmed in 28 patients (VSA) and excluded in 19 (non-VSA), with 
biobank samples stored for 4-140 months. ROCK activity was measurable in all stored samples, with elevated 
levels in the VSA patients (0.62±0.3) compared to controls (non-VSA=0.40±0.2, p < 0.05 unpaired T-test, see 
figure). Within the VSA cohort, those treated with calcium channel blockers (CCB) had lower ROCK activity (No-
CCB=0.78±0.4 vs. CCB=0.47±0.3, p < 0.05). There was no effect of sample storage time on overall ROCK activity 
(r2: 0.00014, p > 0.9).  
Discussion. These findings confirm that biobank stored samples can be utilised for ROCK activity assessment and 
similar to previous studies, are elevated levels in those with VSA compared to controls.  
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Effects of vericiguat and verapamil on human internal mammary artery constrictor responses  
Alex Minopoulos1,3, Irene Stafford1,3, Rosanna Tavella,1,3, Benedetta Sallustio2,3, David P Wilson3, John F 
Beltrame1,3 Adelaide Medical School1 and School of Pharmacy and Biomedicine2, Adelaide University, Adelaide, 
SA, Australia; Basil Hetzel Institute, Central Adelaide Local Health Network3, Adelaide, SA, Australia.  
 
Introduction. Calcium channel blockers (e.g. verapamil) are the benchmark therapy for coronary artery spasm. 
Vericiguat is a novel, soluble guanylate cyclase stimulator that produces vasodilation independent of nitric oxide 
synthesis.  
AimΦ ¢ƻ ŀǎǎŜǎǎ ǾŜǊƛŎƛƎǳŀǘΩǎ ό±Dύ ŀƴŘ ǾŜǊŀǇŀƳƛƭΩǎ ό±9wύ ŜŦŦŜŎǘ ƻƴ ǇƘŜƴȅƭŜǇƘǊƛƴŜ όt9ύ ŀƴŘ ŜƴŘƻǘƘŜƭƛƴ-1 (ET-1) 
constrictor responses in human internal mammary artery (IMA) segments.   
Methods. Remnant IMA segments from coronary artery bypass grafting patients were suspended in a wire 
myograph and subjected to PE concentration-response curves (0.001-300µM). Endothelial function was 
assessed using bradykinin (0.001-30µM) to determine intact (E+) or impaired (E-) status. Segments were then 
pre-treated with VG (1µM), VER (1µM) or vehicle and subjected to either a repeat PE (0.001-олл˃aύ ƻǊ ŀƴ 9¢-1 
concentration response curve (0.001-300nM). Two-way repeated measures ANOVA was used to compare 
baseline and treatment PE responses. Unpaired two-way ANOVA was used to compare vehicle and treatment 
ET-1 responses.  
Results. VG decreased PE efficacy in E+ (100±14% vs. 81±17%, p < 0.05) and E- (110±8% vs. 64±4%, p < 0.0005) 
segments. VG decreased PE potency in E+ (-6.3±0.2M vs. -5.73±0.2M, p < 0.005) and E- (-5.91±0.16M vs. -
5.36±0.12M, p < 0.0005) segments. VER decreased PE efficacy in E+ (108±10% vs. 67±8%, p < 0.0005) and E- 
(110±8.6% vs. 64.6±4%, p < 0.0005) segments. VER decreased PE potency in E+ (-6.11±0.2M vs. -5.35±0.05M, p 
< 0.0005) and E- (-6.07±0.19M vs. -5.36±0.19M, p < 0.0005) segments. VER significantly inhibited ET-1 Emax 
regardless of endothelial function (E-: VER 83±5% vs. vehicle 121±6%, p <0.005) and E+ (VER 78±4% vs. vehicle 
115±10%, p <0.05) segments, with no effect on ET-1 EC50. VG had no significant effect on ET-1 constrictor 
responses. 
Discussion. VG was comparable to VER in reducing PE efficacy and potency, regardless of endothelium status. 
Although VG had no effect on ET-1 constrictor responses, we did not investigate potential synergy with 
verapamil. Our findings suggest VG may be effective as an anti-anginal agent in CVD therapy, particularly in cases 
of endothelial dysfunction, but also requires further investigation against ET-1 constrictor responses.  
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Modelling ERBB2 R599C variant in Hypoplastic Left Heart Syndrome using hiPSC-derived EHTs 
Margarida Varela1, Minna Ampuja2, Emmi Helle2,3, Virpi Talman1,4. DRP, Div of Pharmacol and Pharmacother, Fac 
of Pharm, Univ of Helsinki1, Finland; STEMM, Fac of Med, Univ of Helsinki2Σ IŜƭǎƛƴƪƛΣ CƛƴƭŀƴŘΤ bŜǿ /ƘƛƭŘǊŜƴΩǎ 
Hosp, Paed Res Ctr, Helsinki Univ Hosp3, Helsinki, Finland; Res Ctr for Integr Physiol and Pharmacol, Inst of 
Biomed, Fac of Med, Univ of Turku4, Turku, Finland.  
 
Introduction. Hypoplastic left heart syndrome (HLHS) is a rare congenital heart defect defined by 
underdevelopment of left-sided cardiac structures. Evidence indicates HLHS often has oligogenic or 
multifactorial origins, but its precise aetiology remains unclear, limiting targeted therapy development. We 
previously identified a rare ERBB2 R599C missense variant in three unrelated Finnish families with heart defects. 
To investigate the functional impact of this variant, we generated engineered heart tissues (EHTs) from human 
induced pluripotent stem cellςderived cardiomyocytes (hiPSC-CMs), providing a physiologically relevant 
platform to study disease mechanisms and potential therapeutic responses. 
Aims. This study aims to (i) investigate intrinsic contractile abnormalities in HLHS-associated hiPSC-CMs carrying 
a rare ERBB2 variant, and (ii) evaluate the potential of EHTs as a model system for HLHS pathophysiology and 
preclinical drug testing. 
Methods. As a pilot, hiPSC-CMs from one HLHS patient carrying a rare ERBB2 R599C variant and one healthy 
control were differentiated and used to generate strip-format EHTs. Contractile function was assessed by video-
based analysis with MUSCLEMOTION to quantify beats per minute, peak-to-peak time, time-to-peak, and 
relative contraction amplitude. Experiments with additional hiPSC lines, including two HLHS variants, one 
healthy control and a CRISPR-Cas9 corrected isogenic line, are currently undergoing. 
Results. Preliminary observations indicate faster maturation in controls, with higher beats per minute and 
shorter peak-to-peak intervals, whereas HLHS EHTs were more variable, showing delayed/limited maturation, 
reduced contractile performance, and in some constructs progressive loss of beating. 
Discussion. These observations are consistent with contractile impairment associated with the ERBB2 R599C 
variant that we previously demonstrated in zebrafish, supporting the use of hiPSC-derived EHTs for HLHS variant 
modelling. 
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Effect of acute ischemia on coronary arterial function 
Elizabeth A Forrester, JinHeng Lin, Kim Dora. Department of Pharmacology, University of Oxford, Oxford, UK 
  
Introduction: Ischemic heart disease (IHD) is characterised by reduced myocardial perfusion due to impaired 
coronary blood flow, with coronary microvascular dysfunction (CMD) as a key contributor (Taqueti & Di Carli, 
2018). During ischemia, metabolic byproducts such as hydrogen ions and lactic acid accumulate, which alter 
intracellular and extracellular pH and result in chronic intracellular acidification. Concurrently, levels of the 
potent vasodilator calcitonin gene-related peptide (CGRP) are found to significantly increase during coronary 
ischemia (Kumar et al, 2019). Hence, this study examines how ischemia-induced acidosis affects microvascular 
function.  
Aim: To identify how changing pH to mimic acute ischemia affects coronary arterial function.  
Methods: Isometric tension recordings were performed on left anterior descending (LAD) and septal coronary 
arteries from male Wistar Han rats. The effect of lowering intracellular pH on arterial function was determined 
as concentration-dependent responses to acetic acid (0.44 mmol/L ς 6.99 mmol/L) and lactic acid (1.5 mmol/L 
ς 17.1 mmol/L). The role of CGRP was investigated using the selective CGRP receptor antagonist BIBN-4096.  
Results: From developed myogenic tone both acetic acid and lactic acid induced concentration-dependent 
relaxations in rat LAD and septal coronary arteries, which was attenuated by pre-incubation with BIBN-4096. 
This relaxation response was more potent in septal compared to LAD coronary arteries. Similar findings were 
observed in coronary arteries isolated from the right atrial appendage, left ventricle and anterior papillary 
muscles in both pig and human tissue samples.  
Discussion: These findings indicate lowering extracellular pH induces vasorelaxation that could be mediated by 
CGRP.  
 
 
Taqueti VR, Di Carli MF (2018) J Am Coll Cardiol 72:2625-2641. 
Kumar A, Potts JD, DiPette DJ (2019) Front Physiol 10:821. 
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Thromboprophylaxis in Multiple Myeloma Patients: a Systematic Review 
Giulia Mosini1, Valentina Rossi2, Fiorenza De Gregorio2, Ilaria Mariani1, Stefania Cheli1, Sofia Dinegro1, Sara Dal 
Molin1, Vera Battini1, Carla Carnovale1, Sonia Radice1, Emilio Clementi1,3 (1) ICPS, Pharmacovigilance & Clinical 
Research, Department of Biomedical and Clinical Sciences, University Hospital L. Sacco, ASST Fatebenefratelli 
Sacco, Università degli Studi di Milano, Italy. (2) Haematology Unit, ASST Fatebenefratelli-Sacco, University 
Hospital L. Sacco, ASST Fatebenefratelli Sacco, Università degli Studi di Milano, Italy. (3) Scientific Institute, IRCCS 
E. Medea, Bosisio Parini, LC, Italy. 
  
Introduction. Thrombosis represents a frequent and serious complication in multiple myeloma (MM), 
significantly impacting morbidity, mortality, and therapeutic management. The incidence of venous 
thromboembolism (VTE) in MM varies between 10% and 20%, influenced by individual risk factors, treatment 
protocols, and patient characteristics. Although this risk is well recognized, the optimal thromboprophylaxis 
approach remains controversial and not yet clearly established. 
Aims. To provide an updated overview of current evidence on thromboprophylaxis strategies in MM patients 
through a systematic review.  
Methods. We are searching on PubMed, Medline, Embase, Cochrane Library, ClinicalTrials.gov, up to September 
2025 
Results. Preliminary evidence indicates that low molecular weight heparin (LMWH), direct-acting oral 
anticoagulants (DOAC) reduce thrombotic events compared to aspirin and are generally preferred in high-risk 
MM patients. Aspirin may be appropriate for patients at lower thrombotic risk.  
Discussion. Given the lack of sufficient evidence to support practical and universally applicable guidelines, risk 
stratification is essential to identify the patients most likely to benefit from prophylaxis, thus enabling 
personalized therapeutic approaches. 
 
Charalampous, C, et al.  Ann Hematol. 2024;103(10):3881-3888 
De Stefano, V, et al. Haematologica. 2022;107(11):2536-2547 
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CardioLigand Atlas: Mapping the functional and transcriptional landscape of heart signalling 
Janice D Reid1,2*, Simon R Foster1,2,3*, Rebecca L Fitzsimmons1, Mary Lor1, Griffen B4, James E Hudson1,2*. QIMR 
Berghofer1, Brisbane, QLD, Australia; Sch of Biomedical Sciences2, University of Queensland, St Lucia, QLD, 
Australia; Dept of Pharmacol3, Monash University, Clayton, VIC, Australia; Dynomics Pty Ltd4, Brisbane, QLD, 
Australia. 
  
Introduction. Cardiac ligands mediate cell-cell communication and control cardiac function. Multiple ligand-
receptor systems (e.g. catecholamine-adrenoceptor interactions) have been extensively studied and are cardiac 
therapeutic targets. However, the full repertoire of ligands that regulate heart function and their mechanisms 
remain unknown.  
Aims. To generate a CardioLigand atlas, by cataloguing the functional and transcriptional signatures for ligands 
that signal via receptors expressed in the heart and human cardiac organoids (hCOs). 
Methods. A diverse library of 80 endogenous cardiac ligands and 10 synthetic agonists was curated to target 
receptors expressed in the human heart and multicellular hCOs (Pocock M et al, 2025). hCO contractile function, 
including active force, rate, activation (Ta50) and relaxation (Tr50) kinetics, was assessed 4 and 24 hours after 
ligand stimulation (n=5 hCO per ligand). Semi-automated single hCO RNA-seq was used to assess the 
transcriptional responses to all ligands. Barcoding of hCOs enabled direct correlation of individual hCO 
contractile function with transcriptional response. 
Results. Cardiac ligands elicited varied functional responses in hCOs, including modulation of force (ranging from 
-14% to +87%) and relaxation time (-9 to +21%) relative to control hCOs at 24 h. hCO RNA-seq data revealed 
distinct ligand clusters, including inotropes, endothelin peptides, fibrotic factors, and inflammatory families. We 
identified cluster-specific contractile differences by overlaying hCO functional data, e.g. opposite contraction 
kinetics for inotrope (~10% decrease in Ta50) and endothelin clusters (30% increase in Ta50/18% increase in 
Tr50), despite shared increases in force and rate. Capitalising on the diverse dataset, we were able to 
άŦƛƴƎŜǊǇǊƛƴǘέ ǳƴƛǉǳŜ ƭƛƎŀƴŘ-induced gene signatures in our transcriptome data. Using RNA-sequencing data from 
human heart failure with preserved ejection fraction biopsies, we identified a key inflammatory signature that 
segregates disease from normal function. 
Discussion. This study represents the largest functional and transcriptional cardiac ligand-receptor perturbation 
dataset completed in a multicellular heart model. This enabled us to build a systems biology understanding of 
cardiac ligand signalling and apply this to fingerprint unique ligand signatures within complex in vivo samples in 
disease.  
 
Pocock M et al (2025) Nat Cardiovasc Res. 4(7):821-840. 
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IL18 provokes vascular dysfunction and anxiety in rats.  
Elena Bouzinova1, Christian Staehr1, Kim Henningsen1, Hans Christian Beck2, Ove Wiborg3, Vladimir Matchkov1 
Department of Biomedicine, Aarhus University1, Aarhus; Department of Clinical Research, University of Southern 
Denmark2, Odense; Department of Health Science and Technology, Aalborg University3, Aalborg, Denmark 
 
Introduction. Major depression and cardiovascular diseases have strong co-morbidity. Inflammation contributes 
to both disorders. We have reported that depression-like symptoms are associated with an upregulation of 
neuronal noradrenaline transporter (NET) [1], disbalance in endothelial signaling [2] and oxidative stress in the 
vascular wall [3]. We hypothesized that pro-inflammatory cytokines could contribute to vascular abnormalities 
in depression. 
Aims. We aimed to characterize the cytokine profile in rats with chronic mild stress (CMS) induced depression-
like symptoms, and test whether interleukin 18 (IL18) contributes to behavioural abnormalities and vascular 
dysfunction.   
Methods. Wistar male rats were exposed to 8 weeks of CMS. Blood cytokine profile was analysed and correlated 
to stress susceptibility evaluated by sucrose consumption test. Non-stressed rats were treated with IL18 for 4-
weeks, either i.n. (0.03 µg / kg) and i.p. (1 µg / kg) and exposed to several behaviour tests. Agonist-induced 
contractile and vasorelaxing responses of small mesenteric arteries were assessed in isometric myograph. The 
abundance and activities of endothelial relaxation pathway proteins were assessed with western blotting and 
proteomics.  
Results. CMS elevated MIP-оʰΣ ¢bCʰΣ L[мŀΣ L[рΣ L[мт! ŀƴŘ L[муΦ L[му ǘǊŜŀǘƳŜƴǘ ƛƴŘǳŎŜŘ ŀƴȄƛŜǘȅ ōŜƘŀǾƛƻǳǊ ōǳǘ 
was not associated with anhedonia-like behaviour. Body weight and other physiological parameters were 
unchanged. IL18 shifted leftwards vascular noradrenaline-sensitivity, though this was partially masked by an 
upregulation of NET. An upregulated NO- and COX-dependent relaxations was counter-balanced by suppressed 
endothelium-dependent hyperpolarization response. IL18 elevated eNOS phosphorylation and COX2 
abundance, but KCa3.1 was downregulated while KCa2.3 channel was unchanged. Proteomic profiling revealed 
changes consistent with elevated oxidative stress 
Discussion. Chronic elevation in IL18 did not reproduce anhedonia but led to anxiety-related changes. IL18 
induces abnormalities in peripheral small arteries previously seen in CMS rats with anhedonia-like symptoms.   
 
[1] Bouzinova et al (2012) Psychosom Med 74(3):278-87. 
[2] Bouzinova et al (2014) Psychosom Med 76(4):268-76 
[3] Matchkov et al (2015) Am J Physiol 309(8):R814-23 
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4-NO2-Propranolol Selectivity to 6-Nitrodopamine Receptors Compared to Propranolol, and 7-NO2-
Propranolol 
Vivian Fuguhara1, Flaviano Lorenzon, Raphaella Ruchert Cliquet, Francesco Frecentese2, Giuseppe Caliendo2, 
Gilberto De Nucci1,. Department of Pharmacology, State University of Campinas1, Campinas, SP, Brazil; 
Department of Pharmacy, University of Naples Federico II2, Naples, Italy. 
  
Introduction. In vitro studies showed that (±)-4-NO2-propranolol is a selective antagonist of 6-Nitrodopamine 
(6-ND), an endogenous positive chronotropic agent. 
Aims. Compare the cardiovascular effect of (±)-Propranolol, (±)-4-NO2-propranolol, and (±)-7-NO2-propranolol 
in vivo.  
Methods. Protocols were approved by the Ethics Committee for Animal Use of UNICAMP (Protocol No. 6576-
1/2024). Adult male Wistar rats (300-400g) were divided in two groups: Control and L-NAME. The animals were 
initially sedated with isoflurane (5%, 1 min) and anesthetized with sodium thiopental (40 mg/kg, i.p.) and 
ketamine (70 mg/kg, i.p.). The right femoral vessels were cannulated with a polyethylene PE10 catheter and 
heparin was administered (600 UI/kg, s.c.). The artery catheter was coupled to a pressure transducer (MLT0699 
Disposable BP Transducer). After stabilization the Control group received a bolus injection (30-пл ˃[ύ ƻŦ όҕύ-
Propranolol, (±)-4-NO2-propranolol, (±)-7-NO2-propranolol, or vehicle (saline). The L-NAME group received an 
ƛΦǾΦ ōƻƭǳǎ ƛƴƧŜŎǘƛƻƴ ƻŦ b˖-nitro-L-arginine methyl ester (30 mg/kg), and after stabilization the animals received 
ǘƘŜ ōƻƭǳǎ ƛƴƧŜŎǘƛƻƴ ƻŦ ǘƘŜ ʲ-antagonists. 
Results. In Control animals, a low dose of (±)-Propranolol (100 nmol/kg) and (±)-7-NO2-propranolol (10 nmol/kg) 
initially presented reduction in the HR, and after 10 to 15 min, it started to go back to baseline levels. This pattern 
was observed in high doses of (±)-4-NO2-ǇǊƻǇǊŀƴƻƭƻƭ όм ŀƴŘ мл ˃ƳƻƭκƪƎύΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƘƛƎƘ ŘƻǎŜǎ ƻŦ όҕύ-
Propranolol and (±)-7-NO2-ǇǊƻǇǊŀƴƻƭƻƭ όм ŀƴŘ мл ˃ƳƻƭκƪƎύ ƛƴŘǳŎŜŘ ŀ ǊŜŘǳŎǘƛƻƴ ƛƴ ǘƘŜ Iw ǘƘŀǘ ǿŀǎ ƳŀƛƴǘŀƛƴŜŘ 
for a long period after the drugs administration. In L-NAME treated animals, there was a decrease in the potency 
and efficacy of (±)-Propranolol and (±)-7-NO2-propranolol negative chronotropic effect, and abolishment of this 
effect by a high dose of (±)-4-NO2-ǇǊƻǇǊŀƴƻƭƻƭ όм ˃ƳƻƭκƪƎύΦ 
Discussion. The negative chronotropic effect of (±)-4-NO2-propranolol and low doses of (±)-Propranolol and (±)-
7-NO2-propranolol induce a sympathomimetic reflex, which is not present in high doses of the last two. (±)-4-
NO2-propranolol is selective to 6-ND receptors, as indicated by the absence of its effect on the L-NAME treated 
animals and sympathomimetic reflex at all doses. 
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Efficacy and safety of azilsartan/chlorthalidone versus telmisartan/chlorthalidone combination in 
hypertension; Randomized trial 
Bikash R Meher1, Subashri Ponnusamy 1, Biswa M Padhy 1, Rashmi R Mohanty 2. Department of Pharmacology, All 
India Institute of Medical Sciences1, Bhubaneswar,Odisha, India; Department of General Medicine, All India 
Institute of Medical Sciences2, Bhubaneswar, Odisha, India 
 
Introduction. Hypertension is a chronic condition characterized by persistently elevated arterial pressure and its 
number is increasing across the world due to multiple reasons. Combination therapy is recommended if 
monotherapy do not respond to treatment. There is a paucity of study comparing combination therapy of 
azilsartan and chlorthalidone with that of telmisartan and chlorthalidone. 
Aim. This study assessed the efficacy and safety of azilsartan and chlorthalidone combination versus telmisartan 
and chlorthalidone combination.  
Methods. The study was a single centre, randomized, parallel design, open-label, active-controlled clinical trial. 
Hypertensive patients were randomized into azilsartan and chlorthalidone combination (test) group (n=46) and 
telmisartan and chlorthalidone combination (control) group (n=44). Blood pressure, serum urea and creatinine, 
serum lipid profile was evaluated at baseline. Patients were re-evaluated after 12 weeks of combination therapy 
of azilsartan 40 mg with chlorthalidone 12.5 mg once daily or telmisartan 40 mg with chlorthalidone 12.5 mg once 
daily. 
Results. The study demonstrated that there was a significant reduction in systolic blood pressure (SBP) from 
ōŀǎŜƭƛƴŜ ǘƻ мн ǿŜŜƪǎΩ Ŧƻƭƭƻǿ-up in both test group as well as control group. However, there was no statistically 
significant difference in change in SBP between test and control group at 12 weeks (-0.17 (95% CI, -6.63 to 6.28) 
mm Hg, p >0.05. The mean diastolic blood pressure (DBP) was reduced significantly in the test as well as the 
control group from baseline to 12 weeks, however, at 12 weeks of follow-up, there was no statistically significant 
difference in change in DBP between the test and control (2.37 (95% CI, -1.36 to 6.10) mmHg, p >0.05).  Serum 
urea and creatinine concentrations were significantly lower in both groups at 12-week follow-up compared to 
baseline, there was no significant difference between the two groups (p>0.05) at week 12. A statistically significant 
reduction in total cholesterol, total triglycerides and VLDL was observed with test group(p<0.05) from baseline to 
week 12 but not with control group. Most reported adverse events (AEs) were headache and dizziness in both the 
group and were comparable. 
Discussion. Blood pressure reduction in both the groups was comparable and there was no significant difference 
in TEAEs and renal parameters between two combinations. However, the AZL/CHL combination exhibited a 
favourable effect on lipid profiles. 
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Does hyperglycaemic heart failure reflect inadequate Randle cycle-based homeostasis? 
Xiaojing Wang1,2, Beidong Huang1,2, Zenab Dudhwala1,2, Irene Stafford2, Michael P Frenneaux1,2, John D 
Horowitz1,2, Cher-Rin Chong1,2. Sch of Med, Coll of Health, Adelaide Univ1, Adelaide, SA, Australia; Cardiovasc 
Pathophysiol and Ther Group, Basil Hetzel Inst for Transl Health Res, The Queen Elizabeth Hosp2, Adelaide, SA, 
Australia. 
  
Introduction. aƻǎǘ ƻǊƎŀƴǎ ŀǊŜ άƳŜǘŀōƻƭƛŎ ƻƳƴƛǾƻǊŜǎέΣ ǿƛǘƘ ŦƭŜȄƛōƛƭƛǘȅ ƻŦ ǇǊŜŘƻƳƛƴŀƴǘ 
metabolic pathways (the Randle cycle) largely reflecting relative availability of major 
metabolic substrates (glucose and fatty acids) to undergo oxidation within 
mitochondria via the Krebs cycle. However, severe hyperglycaemia is associated with 
mitochondrial energetic impairment despite supranormal glucose availability. This 
distortion of the expected Randle cycle-based activation of glucose utilization has 
previously been unexplained, limiting development of specific therapies for diabetic 
heart failure, which is usually subacute and life-threatening.  
Aims. To determine the mechanisms underlying impaired glucose utilization in hyperglycemia, focusing on 
impaired activation of a transporter controlling transfer of the glucose metabolite pyruvate across the 
mitochondrial membrane (mitochondrial pyruvate carrier, MPC).  
Methods. Comparisons were made between male diabetic rats (induced by diet/streptozotocin, n=8) and 
controls (n=5). The expression (via immunoblotting) and activity (via measurement of 14C-pyruvate uptake into 
the mitochondria) of MPC were measured initially in rat liver, followed by pilot experiments in the heart. 
Results. In diabetic rats, mean blood glucose levels were severely elevated (27.3±4.3 vs 9.1±0.4 mM in controls, 
p<0.05), and ōƻǘƘ ǎȅǎǘƻƭƛŎ ό[±9Cύ ŀƴŘ ŘƛŀǎǘƻƭƛŎ [± ŦǳƴŎǘƛƻƴ ό9κ9Ωύ ŀǎǎŜǎǎŜŘ ōȅ echocardiography were significantly 
impaired (both p<0.01). MPC expression did not vary significantly between control and diabetic livers (Figure), 
in contrast with previous reports of carrier up-regulation in obese mouse model. Furthermore, MPC activity was 
virtually identical in control and diabetic hepatic mitochondria. Analogous experiments are in progress in 
myocardium.  
Discussion. Despite development of considerable hyperglycaemia, rat hepatic mitochondria fail to establish a 
basis for incremental glucose utilization, resulting in impairment of the Randle cycle and provision of an 
energetic basis for the development of heart failure. Ongoing experiments will evaluate whether 
pharmacological stimulation of MPC activity is possible and ǘŜǎǘ ǘƘŜ YƻŎƘΩǎ tƻǎǘǳƭŀǘŜǎ ǊŜƎŀǊŘƛƴƎ ǊŜǎǳƭǘŀƴǘ 
amelioration of heart failure. 
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Berberine-loaded nanoparticles for 5-fluorouracil-induced cardiotoxicity: A Comprehensive in vitro in vivo 
study 
Pooja Gupta1, Shalini Rawal1, Thirumurthy Velpandian2, Sudheer Kumar Arava3, Dharamvir Singh Arya1. 
Pharmacology, AIIMS New Delhi1, Delhi, India; Ocular Pharmacology, AIIMS New Delhi2, Delhi, India; Pathology, 
AIIMS New Delhi3, Delhi, India 
  
Introduction. Chemotherapy-induced cardiotoxicity remains a significant limitation in cancer treatment, with 
limited preventive strategies available. Berberine, a natural isoquinoline alkaloid, exhibits antioxidant and anti-
inflammatory properties but suffers from poor bioavailability and dose-dependent adverse effects. 
Aims. To evaluate the cardioprotective efficacy of berberine-loaded solid lipid nanoparticles (Ber-SLNs) against 
5-fluorouracil (5-FU)-induced cardiotoxicity. 
Methods. Ber-SLNs were prepared using the solvent evaporation method and characterized for particle size, 
zeta potential, and drug entrapment efficiency. In vitro studies involved Caco-2 and H9c2 cell lines to assess 
cellular uptake and cardioprotective effects. In vivo studies were conducted on male Wistar rats divided into 
eight groups, receiving various treatments including 5-FU, berberine, and Ber-SLNs. Hemodynamic parameters, 
biochemical markers, and histopathological evaluations were performed. 
Results. Ber-SLNs exhibited a mean particle size of 154.83 ± 9.3 nm with an entrapment efficiency of 53%. In 
vitro, Ber-SLNs significantly improved cell viability and reduced oxidative stress markers compared to free 
berberine. In vivo, Ber-SLNs ameliorated 5-FU-induced alterations in hemodynamic parameters and biochemical 
markers and improved histopathological outcomes. 
Discussion. Ber-SLNs enhance the bioavailability and cardioprotective effects of berberine, offering a promising 
strategy to mitigate chemotherapy-induced cardiotoxicity. 
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Cardioprotective effects of a Centella asiatica pentacyclic triterpene  
Kenechukwu C Obikeze1, Temitope A Ajani1, Zandisiwe E Magwebu2, Gift C Chauke2. School of Pharmacy, 
University of the Western Cape1, Cape Town, South Africa; South African medical Research Council2, Cape Town, 
South Africa.  
 
Introduction. Hypoxia-induced oxidative stress plays a role in the 
pathophysiology of many cardiovascular diseases.1 Centella asiatica 
extracts have shown both antioxidant and cardio-protective 
effects. Pentacyclic triterpenes as the constituents of Centella 
asiatica extracts may be responsible for the cardio-protective 
effects.2 
Aims. The study evaluated the effect of pentacyclic C. asiatica 
triterpenoids on the post-hypoxia cell viability of H9c2 
cardiomyocytes. 
Methods. Superoxide dismutase (SOD) activity and cell viability was 
determined in H9c2 cells incubated with select compounds, followed by Cobalt (ii) chloride-induced hypoxia. 
Results. Concentration-dependent increases in SOD activity was observed in cell pre-treated with asiaticoside 
A, while increases in SOD activity was only observed with the highest dose of asiatic acid. Asiaticoside A produced 
a protective effect in pre-treated H9c2 cells after 48 hours following the induction of hypoxia, retaining 70% cell 
viability.  
Discussion. The cardio-protective effect observed with asiaticoside A may be linked to its effect increasing SOD 
activity, thus preventing activation of the oxidative stress pathway. 
 
 

1. Guzik & Touyz (2017) Hypertension 70(4):660-667 
2. Bandopadhyay et al (2023) J Cell. Molec. Med 27(5):593-608  
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Cigarette smoke extract of heated tobacco products induces ferroptosis in A7r5 cells. 
Takahiro Horinouchi1, Ryosuke Shinkai1, Yuichi Mazaki2, Soichi Miwa3. Department of Pharmaceutical Sciences, 
School of Pharmacy at Narita, International University of Health and Welfare1, Narita, Chiba, Japan; Department 
of Cellular Pharmacology, Graduate School of Medicine, Hokkaido University2, Sapporo, Hokkaido, Japan; 
Toyooka General Hospital3, Toyooka, Hyogo, Japan. 
  
Introduction. Heated tobacco products (HTPs) are marketed 
worldwide as less harmful alternatives to combustible cigarettes. 
However, the cytotoxicity of HTPs to vascular smooth muscle cells is 
poorly understood. 
Aims. The aim of this study is to clarify the mechanism of cytotoxicity 
induced by the cigarette smoke extract (CSE) of HTPs in vascular 
smooth muscle A7r5 cells. 
Methods. The mainstream smoke of HTPs was generated according 
to the HTP-259-CTR smoking regime using analytical vaping machine 
LM5E (Körber Technologies GmbH). The gas phase of 80 puffs was 
bubbled into 5 mL of ice-cold FBS-free DMEM to prepare 100% CSE. 
The cytotoxicity of CSE to rat vascular smooth muscle A7r5 cells was evaluated by measuring mitochondrial 
metabolic activity (as MTS reduction activity) and leakage of the intracellular lactate dehydrogenase (LDH). 
Results. CSE and erastin, the ferroptosis inducer, decreased mitochondrial metabolic activity and increased LDH 
leakage. The cytotoxic effects of erastin were almost completely inhibited by the radical-trapping antioxidant, 
UAMC-3203; iron chelator, deferoxamine (DFO); and selective 15-lipoxygenase (15-LOX) inhibitor, ML351. On 
the other hand, CSE-induced cell damage was partially attenuated by UAMC-3203, and ML351 but not by DFO. 
Discussion. These results suggest that erastin induces ferroptosis via 15-LOX-mediated iron-dependent lipid 
peroxidation, whereas CSE causes 15-LOX-mediated lipid peroxidation-dependent ferroptosis and 15-LOX-
independent cell damage. 
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Identification of licorice metabolites as novel GIRK channel modulators regulating heart rate 
I-Shan Chen, Jumpei Yasuda, Takuya Notomi, Tomoe Y Nakamura-Nishitani. Department of Pharmacology, 
Wakayama Medical University, Wakayama city, Japan.  
  
Introduction. Licorice is a common food additive and is used 
in Chinese medicine. Excess licorice intake can trigger atrial 
fibrillation (AF), and AF patients possess constitutively 
activated G proteinςƎŀǘŜŘ ƛƴǿŀǊŘƭȅ ǊŜŎǘƛŦȅƛƴƎ Yя όDLwYмς4) 
channels. Whether licorice directly modulates GIRK channel 
activity remains unknown. 
Aim. To determine whether licorice metabolites alter atrial 
rhythm by modulating GIRK channel activity. 
Methods. Two major licorice constituentsτglycyrrhizic acid 
όD!ύ ŀƴŘ ƛǘǎ ƳŜǘŀōƻƭƛǘŜ муʲ-ƎƭȅŎȅǊǊƘŜǘƛƴƛŎ ŀŎƛŘ όмуʲ-GA)τ
were examined using two-electrode voltage-clamp recordings 
in Xenopus oocytes expressing cardiac-type GIRK channels. 
Site-directed mutagenesis and molecular docking identified 
structural determinants of drug action. The impact on spontaneous beating rate was assessed by motion 
analysis in cultured rat atrial myocytes. 
Results. D! ǊŜŘǳŎŜŘ DLwY ŎǳǊǊŜƴǘǎΣ ǿƘŜǊŜŀǎ муʲ-GA enhanced them. Phosphatidylinositol 4,5-bisphosphate 
όtLtіύ ǿŀǎ ŜǎǎŜƴǘƛŀƭ ŦƻǊ муʲ-GAςƛƴŘǳŎŜŘ ŀŎǘƛǾŀǘƛƻƴΣ ǿƘƛƭŜ Dʲʴ ŎƻǳǇƭƛƴƎ ǿŀǎ ƴƻǘΦ aǳǘŀǘƛƻƴ ƻŦ ŀ ŎȅǘƻǇƭŀǎƳƛŎ-
ǇƻǊŜ ƎƭǳǘŀƳŀǘŜ ǊŜǎƛŘǳŜ ŀōƻƭƛǎƘŜŘ ǘƘŜ муʲ-GA effect, indicating its critical role in drug binding, and this was 
confirmed by molecular docking. Lƴ ŎŀǊŘƛƻƳȅƻŎȅǘŜǎΣ муʲ-GA suppressed spontaneous beating; this effect was 
reversed by the GIRK blocker tertiapin-Q. 
Discussion. ¢ƘŜ ƭƛŎƻǊƛŎŜ ƳŜǘŀōƻƭƛǘŜ муʲ-GA activates cardiac GIRK channels through a mechanism requiring 
tLtі ŀƴŘ ŀ ƪŜȅ ŎȅǘƻǇƭŀǎƳƛŎ ƎƭǳǘŀƳŀǘŜ ǊŜǎƛŘǳŜΦ !ŎǘƛǾŀǘƛƻƴ ƻŦ DLwY ŎƘŀƴƴŜƭǎ ōȅ муʲ-GA reduces atrial 
contractility, providing a potential molecular basis for licorice-induced atrial arrhythmias. 
 
Chan I-S (2024) Br J Pharamcol.  181(3):447-463  
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Department of Pharmacology, Wakayama Medical University1, Wakayama, Japan; Department of 
Pharmacology, International University of Health and Welfare 2, Narita, Japan.  
  
Introduction. Heated tobacco products (HTPs) are 
increasingly consumed because of their perceived 
reduced harm, yet their direct effects on 
cardiomyocytes remain poorly characterized. 
Aim. To evaluate and compare the direct effects 
and underlying mechanisms of smoke extracts from 
combustible and HTP products on cardiomyocyte 
function. 
Methods. Cigarette smoke extracts (CSEs) were 
prepared from combustible cigarettes (RF or Hi 
Lite) and two widely used HTPs (HTP-1: PloomX and 
HTP-2: IQOS). Primary rat cardiomyocytes and 
human iPSC-derived cardiomyocytes were exposed 
to these extracts. 
Results. All CSEs reduced cell viability and contractility in a concentration- and time-dependent manner, with 
toxicity ranked RF > HTP-2 > HTP-1. RF and HTP-2 triggered excessive reactive oxygen species (ROS) generation 
ŀƴŘ ƛƴǘǊŀŎŜƭƭǳƭŀǊ /ŀчя ƻǾŜǊƭƻŀŘΦ ²ƘƛƭŜ ŀƭƭ /{9ǎ ƛƳǇŀƛǊŜŘ ƳƛǘƻŎƘƻƴŘǊƛŀƭ ǊŜǎǇƛǊŀǘƛƻƴ ŀƴŘ ŘŜŎǊŜŀǎŜŘ !¢t 
production; glycolytic compensation occurred only with RF and HTP-2, not HTP-1, indicating product-specific 
metabolic disruption. Acrolein, enriched in RF and HTP-2, emerged as a key cardiotoxic mediator. 
Discussion. Both combustible cigarettes and HTPs exert direct cardiotoxic effects, but the mechanisms differ 
ōŜǘǿŜŜƴ ǇǊƻŘǳŎǘǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ŀōƴƻǊƳŀƭ /ŀчя ƘŀƴŘƭƛƴƎ ŀƴŘ ƳŜǘŀōƻƭƛŎ ƛƴƘƛōƛǘƛƻƴΦ ¢ƘŜǎŜ ŦƛƴŘƛƴƎǎ ƘƛƎƘƭƛƎƘǘ 
potential cardiac risks of HTP use and underscore the need for product-specific risk assessment. 
 
Matsumura S (2024) PLoS One 2;19(1):e0295737, Yasuda J et al (2025) J Pharmacol Sci 159: 94-104  

  

 
Proposed mechanism of  CSE-induced cardiotoxicity 



P456 

Pericyte modulation attenuates cardiac dysfunction and fibrosis in 
human cardiac organoids 

Prof Xiaoying Wang 
 
Wednesday poster presentations 3, Exhibition Bay 14, 15 & 16 (Ground floor), July 15, 2026 

Pericyte modulation attenuates cardiac dysfunction and fibrosis in human cardiac organoids 
Zhaoqi Wang2, Zhiqiang Chai¹, Yuqi Zhang², Xiumei Gao³, Xiaoying Wang¹   School of Chinese Materia Medica, 
Tianjin Univ. of Traditional Chinese Medicine, Tianjin, China¹; State Key Lab. of Chinese Medicine Modernization, 
Institute of Traditional Chinese Medicine, Tianjin Univ. of Traditional Chinese Medicine, Tianjin, China²; Ministry 
of Education Key Lab. of Pharmacology of Traditional Chinese Medical Formulae, Tianjin Univ. of Traditional 
Chinese Medicine, Tianjin, China³. 
 
Introduction. IŜŀǊǘ ŦŀƛƭǳǊŜ όICύ ƛǎ ŀ ƳŀƧƻǊ ŎŀǳǎŜ ƻŦ ŘŜŀǘƘ ŀƴŘ ƛƭƭƴŜǎǎ ǿƻǊƭŘǿƛŘŜΦ /ǳǊǊŜƴǘ ƳƻŘŜƭǎ ŘƻƴΩǘ Ŧǳƭƭȅ 
replicate human heart function, leading to high failure rates in drug trials. Human cardiac organoids (hCOs) can 
better mimic heart tissue, but it still faces challenges. Many culture methods rely on extracellular matrices, 
limiting reproducibility and clinical use. Therefore, developing platforms that more closely match human 
physiology is urgently needed. 
Aims. This study aims to develop a scaffold-free hCOs from human-induced pluripotent stem cells (hiPSCs). NE 
will simulate HF, and drug testing will be performed. The model will be evaluated for drug screening and HF 
research, providing a physiologically relevant, simple, and clinically translatable platform. 
Methods. HCOs were generated from hiPSCs using two small-molecule induction factors in a scaffold-free 
culture system. Model characterization was performed using immunofluorescence staining, tissue clearing, 
microelectrode array recording, and single-cell RNA sequencing. NE was applied to induce HF-like phenotypes, 
and DSS and metoprolol were tested for drug responses. The molecular mechanisms underlying HF and drug 
effects were analyzed through sc-RNA sequencing. 
Results. Scaffold-free hCOs were successfully generated using CHIR99021 and IWP-2. The organoids expressed 
key markers of cardiomyocytes, endothelial cells, and fibroblasts. NE treatment induced HF-like features, 
including reduced contractility and electrophysiological abnormalities. DSS and metoprolol partially restored 
cardiac function. Sc-RNA sequencing revealed NE-induced injury and identified a critical role for pericytes in 
microvascular regulation. 
Discussion. This scaffold-free hCOs model efficiently mimic HF and supports drug evaluation with reduced cost 
and culture time. The findings highlight pericytes as key regulators of cardiac remodeling. Although the model 
lacks immune and neural components and shows limited maturation, further optimization may enhance its 
translational potential. 
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Shuto Itokazu1, Yuki Izawa-Ishizawa1,2, Mizusa Hyodo1, Tatsumi Miyata1, Kaito Tsujinaka1,3, Masateru Kondo1,3, 
Io Horikawa1,3, Takahiro Niimura1,4, Fuka Aizawa1,4, Kenta Yagi1,5, Kei Kawada1,3, Mitsuhiro Goda1,6, Keisuke 
Ishizawa1,3,4. 1Clin. Pharmacol. Ther., Tokushima Univ.; 2Health & Nutr., Shikoku Univ.; 3Pharmacy, 4 Clin. Transl. 
Sci., Tokushima Univ. Hosp.; 5Pharmacy, Shimane Univ. Hosp.; 6Clin. Pharmacol. Ther., Hiroshima Univ.; Japan. 
 
Introduction. Aortic dissection is life-threatening disease, yet no pharmacological prevention is established. 
ERK5 is activated in vascular endothelial cells by growth factors and laminar shear stress, exerting endothelial-
protective effects via upregulation of eNOS and KLF2. Antiangiogenic agents targeting VEGF signaling upstream 
of ERK5 list arterial dissection as a serious adverse effect, and pitavastatin, an ERK5 activator, reduces aortic 
dissection incidence in a mouse model. 
Aims. To investigate the role of endothelial ERK5 activation in aortic disease development. 
Methods. In vivo models were generated in wild type (WT) and endothelial cell-specific ERK5 heterozygous 
knockout (ERK5EKO) mice: aortic aneurysm (AB: Ang II + BAPN) and dissection (LAB: L-NAME + Ang II + BAPN). 
!ƴŜǳǊȅǎƳ ǿŀǎ ŘŜŦƛƴŜŘ ōȅ ƳŀȄκƳƛƴ ŘƛŀƳŜǘŜǊ Ǌŀǘƛƻ җмΦрΤ dissection by Elastica van Gieson staining. Lung 
endothelial cells were isolated by CD31-positive selection. Cell proliferation (BrdU assay), mRNA expressions of 
eNOS, KLF2, iNOS, VCAM-1, and E-selectin (qPCR), and nitric oxide (NO) production (Griess method) were 
assessed.  
Results. ERK5EKO endothelial cells showed reduced proliferation, decreased baseline eNOS expression, and 
attenuated pitavastatin-induced KLF2 upregulation vs. WT. Paradoxically, TNF- -hinduced VCAM-1 and E-selectin 
expression was suppressed and iNOS expression was enhanced in ERK5EKO cells. Serum NOx tended to be 
elevated in ERK5EKO mice in LAB and Ang II-alone models. In vivo, blood pressure and incidence of aortic 
aneurysm or dissection did not differ significantly between WT and ERK5EKO. 
Discussion. ERK5 deficiency reduced endothelial protective molecules (eNOS, KLF2) and cell proliferation, but 
induced compensatory mechanisms τ enhanced iNOS-mediated NO production and suppressed adhesion 
molecule expression τ that offset endothelial protection loss in vivo, leaving disease incidence unchanged. 
These findings suggest that endothelial ERK5 activity alone is insufficient to govern aortic disease development, 
and further studies are warranted. 
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Roles of circular RNA in cardiac fibroblast 
Anna Jeong¹, Yun-Gyeong Lee¹, Sera Shin¹, Seung Hee Oh¹, Hyerin Kim¹,², Chaeryeong Han¹,², Hyun Kook¹. 
Department of Pharmacology, Chonnam National University Medical School¹, Hwasun-gun, Jeonnam, Republic 
of Korea; Department of Biology, Chosun University², Dong-gu, Gwangju, Republic of Korea. 
 
Introduction. Heart failure is associated with cardiac 
fibrosis through activation of quiescent fibroblasts, but 
the regulatory roles of circRNAs are not well defined. 
Aims. To identify novel circRNAs that regulate cardiac 
fibrosis and cardiac remodeling. 
Methods. In vivo: Mice underwent transverse aortic 
constriction (TAC) for 8 weeks, and an isoproterenol (ISP) infusion model was 
applied to evaluate the antifibrotic effects of si-circSMAD4. In vitro: Human cardiac 
fibroblasts were stimulated with TGF-ʲм ǘƻ ǾŀƭƛŘŀǘŜ ŎƛǊŎ{a!5п ǊŜƎǳƭŀǘƛƻƴΦ 
Results. CircSMAD4 was upregulated by TAC and TGF-ʲм, and knockdown with si-
circSMAD4 attenuated myofibroblast activation and significantly reduced fibrosis 
and remodeling at 8 weeks after TAC. Mechanistically, circSMAD4 sponged miR-
671-5p, which normally destabilized FGFR2 mRNA and blocked its profibrotic 
effects. 
Discussion. The circSMAD4ςmiR-671-5pςFGFR2 axis plays a key role in cardiac 
fibroblast differentiation and fibrosis, suggesting a potential therapeutic target for 
cardiac remodeling. 
 
 
Jeong A (2023) Mol Ther Nucleic Acids 34:102071 

  


