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Speaker Biographies and Abstracts 

 
 

 

Keynote Lecture: Pain and Cannabis: Science or Story? 

Dr. Mark Ware, Director of Clinical Research, Alan Edwards Pain Management 
Unit, McGill University Health Centre (MUHC), Montreal, PQ 

 

Biography 

Dr. Ware is Associate Professor in Family Medicine and Anesthesia at McGill 
University. He is Director of Clinical Research of the Alan Edwards Pain 
Management Unit at the McGill University Health Centre, co-Director of the 
Quebec Pain Research Network, and Executive Director of the Canadian 
Consortium for the Investigation of Cannabinoids (CCIC). 

  

Abstract 

Discussions of the health effects of medical and non-medical cannabis use are 
reaching almost fever pitch as Canada is on the cusp of becoming the first G8 
country to legalize and regulate cannabis for non-medical purposes in 2018. 
Canada has had a regulatory framework for medical use in one shape or form 
since 1999. This presentation will explore the challenges faced by clinicians 
and researchers in navigating from anecdotal reports of benefit and harms of 
cannabis to an evolving scientific understanding of the Cannabisplant, the 
endocannabinoid system, as well as reviews of clinical trial and 
epidemiological evidence. Practical implications for the future of both 
research and clinical practice will be discussed. 

 

 

New Horizons for Cannabinoid Medicines 

Dr. Melanie Kelly, Dalhousie University, Halifax, NS 

Biography 

Dr. Melanie Kelly is a professor in the Departments of Pharmacology, 
Ophthalmology and Visual Sciences, and Anesthesia, Perioperative Medicine 
& Pain Management at Dalhousie University.The Kelly Lab is investigating 
ocular inflammation and the anti-inflammatory role of cannabinoid receptor 
by using selective cannabinoid 2 receptor (CB2R) agonists. 

 

Abstract 

Isolation of the phytocannabinoid, tetrahydrocannabinol (THC), in 1964 from 
the plant Cannabis Sativa was instrumental to discovery of the 
endocannabinoid system (ECS).  The ECS modulates many key homeostatic 
functions in humans and vertebrates and consists of endocannabinoid ligands, 
their cognate biosynthetic and degradative enzymes, and two cloned G 
protein coupled receptors (GPCR), Cannabinoid 1 (CB1R) and Cannabinoid 2 
receptor (CB2R).  CB1R is highly expressed in the central nervous system 
(CNS) while CB2R are primarily localized to immune cells.  Alterations in the 
ECS, including cannabinoid receptors, occurs in many CNS pathologies 
underscoring the potential of the ECS as a therapeutic target for CNS disease.  
Recent advances in our knowledge of the structure and molecular 
pharmacology of cannabinoid receptors, including evidence of allosteric 
binding sites and ligand bias, provides additional opportunities for the 
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development of selective cannabinoid receptor therapeutics with less side-
effects. This presentation will provide an overview of our current knowledge 
of the ECS and examine new concepts for CNS drug discovery in the context 
of cannabinoid receptor signaling. 

 

 

Cannabis and Mental Illness: Caveat H-Emptor 

Dr. Tony George, Centre for Addiction and Mental Health, Toronto, ON 

Biography 

Dr. Tony George is currently Chief, Addictions Division at CAMH, and 
Professor and Co-Director of the Division of Brain and Therapeutics in the 
Department of Psychiatry at the University of Toronto (UofT). He was an 
Associate Professor of Psychiatry at Yale Medical School until 2006, when he 
came to UofT as the inaugural Chair in Addiction Psychiatry. From 2008-2012, 
he was Clinical Director of the CAMH Schizophrenia Program, and from 2012-
2016, he was Chief, Schizophrenia Division, and Medical Director of the 
Complex Mental Illness Program at CAMH. Dr. George directs a program of 
research focused on understanding the biological basis of addiction co-
morbidity in serious mental illness, with a focus on tobacco and cannabis use 
in schizophrenia. His research is supported by the Canadian Institutes of 
Health Research (CIHR), the National Institutes of Health (NIH) and Canada 
Foundation for Innovation (CFI).  

 

Abstract 

Dr. George will review cannabis use disorders from the perspective of persons 
with serious mental illness (SMI) such as schizophrenia and mood and anxiety 
disorders, and discuss recent epidemiological data on the effects of cannabis 
legalization, and risks for people with SMI. He will specifically review recent 
studies from his laboratory at CAMH which studied the effects of 1-month of 
cannabis abstinence on cognitive (Rabin et al., 2017. 
Neuropsychopharmacology, in press) and clinical (Rabin et al., 2017. 
Schizophrenia Res., in press) outcomes in cannabis dependent patients with 
and without schizophrenia, which demonstrate that abstinent patients have 
clinically significant improvements in hippocampal-mediated cognition (e.g. 
verbal learning and memory) and depressive symptoms compared to non-
abstinent patients, and non-psychiatric controls. Recent data on 
neuropsychological and neurophysiological predictors of successful 
abstinence will be reviewed.  Clearly, more research on the intersection of 
cannabis, mental illness and legalization is warranted. Supported in part by 
CIHR (MOP#115145)and NIDA (K02-DA-016611; U01-DA-020830) grants to 
Dr. T.P. George 
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Cardiotoxicity in Long-term Childhood Cancer Survivors: From Patient 
Populations to Cardiomyocytes 

Dr. Michelle Hildebrandt, MD Anderson Cancer Center, Houston, TX 

Biography 

Dr. Michelle Hildebrandt is an Assistant Professor of Epidemiology at MD 
Anderson Cancer Center. She received her Ph.D. in Molecular Pharmacology 
and Experimental Therapeutics from the Mayo Clinic training under Dr. 
Richard Weinshilboum. Her research program focuses on identifying genetic 
and phenotypic factors associated with outcomes following cancer diagnosis, 
including treatment-related late-effects. The goal is to develop risk-stratified 
strategies to avoid adverse events, improve quality of life, and ultimately 
reduce mortality. She directs two parallel epidemiology recruitment studies to 
enable a genetic approach to understand risk and outcomes long-term 
childhood cancer survivors. The research efforts are currently focused on the 
predictors and mechanisms for the development of cardiotoxicity and other 
cardiovascular events in survivors previously exposed to anthracyclines. These 
studies bridge epidemiology and clinical research in a growing cohort of 
survivors to basic/laboratory-based studies of cellular changes in induced 
pluripotent stem cell (iPSC)-derived cardiomyocytes following exposure to 
anthracyclines. 

 

Abstract 

Childhood cancer survivors previously treated with anthracyclines are at 
increased risk of cardiotoxicity and other adverse cardiovascular events. This 
risk is further increased for survivors with hypertension, leading to the 
hypothesis that genetic susceptibility loci for hypertension may serve as 
predictors for the development of cardiotoxicity. We determined the 
association between 12 GWAS-identified hypertension-susceptibility loci 
identified in aging populations and late anthracycline-related cardiotoxicity in 
long-term childhood cancer survivors who were screened for cardiac function 
via echocardiograms. Our findings demonstrate that the hypertension-
susceptibility variants in PLCE1 and ATP2B1 confer a protective effect on risk 
of developing anthracycline-related cardiotoxicity. Further functional analyses 
support these relationships with both PLCE1 and ATP2B1 displaying 
anthracycline-dependent gene expression profiles in iPSC-cardiomyocytes 
and in silico functional assessment identifying correlations with daunorubicin 
IC50 values in lymphoblastoid cell lines. The current study provides additional 
potential candidate loci for risk, while also suggesting potential mechanisms 
underlying the development of cardiotoxicity. 
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PedsPOG and PROFYLE - Personalizing Cancer Therapy for Children 

Dr. Rod Rassekh, BC Children’s Hospital, Vancouver, BC 

Biography 

Rod Rassekh grew up in Vancouver, and then went east to McGill to study 
Microbiology & Immunology.  He returned home for medical school and 
graduated from UBC in 2000.  He completed his pediatric residency and 
continued on to complete his Pediatric Hematology/Oncology fellowship in 
2007, both at BC Children’s Hospital.  He also obtained a Masters of Health 
Science from UBC in 2007.  Since completing his training he has been a 
Clinical Assistant Professor at BCCH, and a clinician-investigator in the 
Michael Cuccione Childhood Cancer Research Program at BCCH.  His research 
interests are in bringing genomics into the oncology clinics, with a special 
focus on Pharmacogenetics of drug toxicity. He is also interested in tumor 
genomics and precision medicine, co-leading the pediatric arm of the 
Personalized OncoGenomics (POG) study in BC, as well as a leadership role in 
the new national Canadian pediatric and young adult precision medicine study 
(PROFYLE). 

 

Abstract 

Childhood cancer cure rates have improved significantly with over 82% of 
children being cured of disease.  However, for the subset of cancers that 
relapse or have poor prognoses at time of diagnosis, the outcomes have not 
improved despite aggressive multimodality treatment.  Advances in genomic 
medicine have allowed for significant understanding of the biology of cancer 
and pathways involved in tumorigenesis and this technology is now being 
implemented in real time in the personalization of therapies in these high risk 
malignancies.  The Personalized OncoGenomics (POG) study in British 
Columbia has enrolled over 65 children (and over 800 adults), and is using 
whole genome and transcriptome sequencing in order to discover potential 
unconventional therapeutic options for hard to treat cancers.  This year a 
collaborative Pan-Canadian initiative named PROFYLE has been launched to 
bring access to genomics to every child with a hard to treat cancer in Canada 
and will be presented at this meeting. 

 

 

Pharmacokinetic and Pharmacodynamics Approaches in Precision Medicine 

Dr. Rommel Tirona, University of Western Ontario, London, ON 

Biography 

Dr. Tirona is Associate Professor in the Department of Physiology & 
Pharmacology and Division of Clinical Pharmacology, Department of 
Medicine at the University of Western Ontario (UWO) in London, Ontario. He 
received both his Pharmacy degree and Ph.D. in Pharmaceutical Sciences at 
the University of Toronto.  Following a Clinical Pharmacology fellowship at 
Vanderbilt University, Dr. Tirona was Research Scientist at Amgen Inc. and 
Research Assistant Professor at Vanderbilt University prior to his current 
position at UWO.  His research interests include drug transport and drug 
metabolism, pharmacogenetics and disease as determinants of drug response 
and toxicity.  
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Abstract 

Variation in drug response and toxicity can be attributed to interindividual 
differences in pharmacokinetics (PK) and/or pharmacodynamics (PD).  An in 
depth understanding of the genetic and environmental determinants of 
variable PK and PD forms the rational basis for precision medicine.  In this 
presentation, several examples will be provided in the field of cardiovascular 
therapeutics, highlighting studies that were performed to evaluate genetic 
and patient-related factors contributing to differences in PK and PD.  Specific 
drug examples include the HMG-CoA reductase inhibitors (statins), 
clopidogrel, warfarin and direct-acting oral anticoagulants. In each case, 
results from these PK and PD studies allowed for the informed development 
of precision therapeutic strategies for cardiovascular disease.   

 

 

Parkin and PINK1as targets for the treatment of Parkinson’s disease: a 
structural perspective. 

Dr. Jean-François Trempe, McGill University, Montreal, QC 

Biography 

Born in Montréal, Québec, Dr Trempe obtained a D.Phil. in Biochemistry at 
the University of Oxford in 2007, where he worked on the structural basis for 
polyubiquitin chain recognition by ubiquitin-associated domains. His 
postdoctoral years were spent at McGill University in the department of 
Biochemistry (2007-2010) and at the Montreal Neurological Institute (2010-
2013). His latter work focused on Parkin, an E3 ubiquitin ligase implicated in 
Parkinson’s disease. He notably determined the first crystal structure of 
Parkin. He then joined the department of Pharmacology & Therapeutics at 
McGill in August 2013 as an Assistant Professor. His research focuses on the 
mechanisms of mitochondrial quality control implicated in 
neurodegeneration. Through structural studies, his team aims to elucidate the 
mechanism of action of PINK1 and Parkin, and design small molecule agonists 
as potential therapies for Parkinson’s disease 

Abstract 

Mutations in Parkin and PINK1 cause an early-onset autosomal recessive form 
of Parkinson’s disease (PD). PINK1 is a kinase that acts as a sensor of 
mitochondrial damage and initiates Parkin-mediated quality control. 
Recruitment and activation of Parkin by PINK1 leads to the ubiquitination of 
outer mitochondrial membrane proteins and subsequent autophagic 
clearance of the damaged organelle. PINK1 then phosphorylates ubiquitin on 
the mitochondrial outer membrane. Phospho-Ub binds to Parkin with high 
affinity, which activates the enzyme through an allosteric mechanism (Sauvé 
et al., 2015). Using the crystal structure of Parkin (Trempe et al. 2013), we 
have designed mutants of Parkin that can rescue mutations that abolish 
PINK1-mediated phosphorylation (Tang et al. 2017). These results are proof-
of-concept that Parkin activity can be modulated in a beneficial manner. 
Finally, I will present a NMR-based approach that my team used to discover 
small molecule fragments that bind specifically to Parkin and increase its 
ubiquitin ligase activity.  
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Gene Expression and Brain Development 

Dr. Ian Weaver, Dalhousie University, Halifax, NS 

Biography 

Dr. Ian Weaver graduated with his BSc in Molecular Biology from Aberdeen 
University (Scotland) and earned his MSc in Molecular Neuroscience at 
Bristol University (England) and PhD in Neuroscience and Neurosurgery at 
McGill University (Montreal, Canada). Dr. Weaver completed his post-doctoral 
training in Developmental Stem Cell Biology at The Hospital for Sick Children 
and in Human (Epi)Genomics at the Centre for Addiction and Mental Health 
(Toronto, Canada). He currently holds an Assistant Professor position in the 
Department of Psychology & Neuroscience and is a member of the Brain 
Repair Centre at Dalhousie University (Halifax, Canada), as well as the 
Atlantic Canada Chapter lead of The Canadian Developmental Origins of 
Health and Disease Network (www.dohad.ca). His research focuses on the 
role of DNA methylation and chromatin remodeling in 
mammalian development, life course perspective on neural adaptation, and 
responses to stress and the emergence of common human diseases, including 
metabolic syndrome, cancer and neurodegeneration 

 

Abstract 

Early life experiences have long-term effects on health and disease risk 
into adulthood. Rapid brain development provides a window for the effects 
of trauma, adversity and stress on genomic expression programs supporting 
growth and phenotypic variability. DNA methylation and chromatin 
remodelling mechanisms modulate the expression of certain genes expressed 
in a parent-of-origin-specific manner (imprinted genes) that are important for 
axonal growth and synaptic plasticity as well as in the regulation of DNA 
damage response pathways and neural cell survival in the forebrain. We used 
prenatal chronic mild stress (PCMS) in our stable Atrx transgenic mouse line to 
examine the impact perinatal experience and ATRX depletion on 
hippocampus development, focussing on the expression of genes involved in 
the ATR/ATM signalling network and transcriptional targets of DNA damage 
response, including including Igf2/H19, Peg3 and Dlk1/Gtl2. We find that: 1) 
low maternal care is associated with region-specific decreased ATRX in 
the hippocampus; and 2) increased maternal corticosterone during gestation 
is associated with decreased ATRX expression and H2AX.Z deposition as well 
as altered global DNA methylation (5mC) levels/NeuN-positive cells and an 
increased number of TUNEL-positive cells in hippocampi of the offspring. 
Further gene expression profiling from laser captured hippocampal tissue 
sections revealed altered DNA damage response pathways and the expression 
and DNA methylation of imprinted genes in the dentate gyrus between 
groups. These results and those from cross-fostering studies support the 
involvement of ATRX in the regulation of gene expression in response 
to stress hormones and the (re)programming of somatic behaviour in 
response to maternal care. We hypothesize that the effects of mother-
offspring interactions during the first week of postnatal life 
on ATRX expression and function influences both genome integrity and gene 
expression programs that underlie normal cognitive and emotional 
development. 
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Peter Dresel Award Lecture: Anesthesia and Post-operative Memory Loss  

Dr. Beverley Orser, University of Toronto, Toronto, ON 

Biography 

Dr. Beverley Orser is a Professor in the Department of Anesthesia at the 
University of Toronto, and the Director of Research in the Department of 
Anesthesia and practising anesthesiologist at Sunnybrook Health Sciences 
Centre. She co-founded the Institute for Safe Medication Practices Canada 
and the Patient Safety Committee of the Canadian Anesthesiologists' Society. 
She established and chaired the Canadian Standards Association 
subcommittee on the labeling and packaging of drugs and helped to develop 
tools to reduce the risk of drug hazards in the operating room and critical care 
settings.  

A leader in academic anesthesia, Professor Orser has produced 191 peer-
reviewed publications in some of the top scientific and medical journals and is 
the recipient of $13.7M in research funding. Her preclinical research focuses on 
the molecular mechanisms of anesthetics and analgesics. Dr. Orser’s 
preclinical research links to her clinical studies, which focus on ways to 
improve patient safety in the operating room.  

Abstract 

General anesthetics cause profound neurodepression and it is widely assumed 
that cognition rapidly returns to baseline after anesthetics have been 
eliminated. However, preclinical and clinical studies have shown that 
postoperative cognitive deficits and delirium can persist for days to months 
after even a single anesthetic exposure. In patients, such deficits are 
associated with increased mortality and costs, as well as poor long-term 
outcomes, yet no treatments exist. My laboratory has shown that dysfunction 
of inhibitory γ-aminobutyric acid (GABA) type A receptors (GABAARs) 
contributes to postanesthetic cognitive deficits. Most anesthetics are positive 
allosteric modulators of GABAARs and it has long been presumed that 
receptor function returns to baseline after drug elimination. However, 
_ENREF_2anesthetics trigger a sustained increase in the cell-surface 
expression of a particular subtype of “memory-blocking” GABAARs in neurons. 
The resulting increase in receptor function causes cognitive deficits that last 
for days. The lecture will present new evidence that shows GABAAR 
dysfunction is triggered by crosstalk between astrocytes and neurons. Based 
on these finding, we have developed several novel prevention and treatment 
strategies to prevent and reverse memory deficits in the postoperative period.  

 

 

MetaplexTM Technology: Use of Liposomes as Nanoscale Reaction Vessels 
to Prepare Metal-drug Complexes Suitable for Parenteral Use  

Dr. Marcel Bally, BC Cancer Agency, Vancouver, BC 

Biography 

Dr. Bally received his BSc (1977) and MSc (1979) degrees in biology from Texas 
A&M University.  He obtained his PhD from the Department of Biochemistry 
at the University of British Columbia (1984).  Dr. Bally is an authority in drug 
delivery, anti-cancer drug combinations and drug evaluation in animal models 
of disease. His research interests focus on the development and 
characterization of novel lipid-based nanoparticle formulations for use in the 
treatment of cancer. Dr. Bally’s is one of the founders of the Center for Drug 
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Research and Development; an organization aimed at addressing the growing 
commercialization gap between discoveries made in academia and the 
opportunity to develop this technology to a stage where investments can be 
made to support clinical and commercial development. His research can be 
linked directly to regulatory approved drugs, one product in late stage 
development and several others in early stage clinical trials and preclinical 
development. This would include (i) Myocet; (ii) Marqibo® and (iii) Vyxeos.   

 

Abstract 

The development of copper-drug complexes (CDCs) has been hindered 
because of their very poor aqueous solubility. As an example, 
diethyldithiocarbamate (DDC) is the primary metabolite of disulfiram, an 
approved drug for alcoholism that is being repurposed for cancer. The 
anticancer activity of DDC is dependent on complexation with copper to form 
copper bis-diethyldithiocarbamate (Cu(DDC)2),  a highly insoluble complex 
that  has not been possible to develop for indications requiring parenteral 
administration. This issue has been resolved by synthesizing Cu(DDC)2 inside 
liposomes. DDC crosses the liposomal lipid bilayer, reacting with the 
entrapped copper; a reaction that can be observed through a colour change as 
the solution goes from a light blue to dark brown. This method has now been 
successfully applied to other CDCs including the anti-parasitic drug clioquinol, 
the natural product quercetin and the novel targeted agent CX-5461.  Our 
method provides a simple, transformative solution enabling, for the first time, 
the development of CDCs as viable candidate anticancer drugs.  

 

 

Non-viral Gene Therapy for the Retina and Optic Nerve with Neurotrophic 
Factors: Implications for Glaucoma 

Dr. Lokesh Narsineni, University of Waterloo, Waterloo, ON 

Biography 

Lokesh graduated from Tamil Nadu Dr. MGR Medical University, Chennai, 
India with a Bachelor’s degree in Pharmacy in 2011. He also holds a Master of 
Pharmacy degree with specialization in Pharmaceutics and Drug Delivery 
from the School of Pharmaceutical Sciences, Lovely Professional University, 
India. His undergraduate research focused on “Synthesis and molecular 
docking studies of 2-substituted benzimidazole derivates as targeted 
antibiotics” and in his master’s he carried out his studies on “Formulation 
design and development of solid self-micro emulsifying drug delivery systems 
for Bosentan monohydrate”. Currently, he is enrolled in the PhD Pharmacy 
Program in Dr. Foldvari’s research group. His PhD research focuses on the 
development of multifunctional nanoparticles for non-invasive delivery of 
neurotrophic factor genes to the retina. The project aims in the development 
of multifunctional nanoparticles that can deliver genes to the back of eye to 
treat various neurodegenerative ocular disorders. 

 

Abstract 

Glaucoma is a progressive neurodegenerative eye disease that leads to 
permanent blindness. The number of people affected worldwide is expected 
to reach over 79 million by 2020. Currently, glaucoma management relies on 
pharmacological and invasive surgical treatments mainly by reducing the 
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intraocular pressure (IOP), an important risk factor for the progression of 
visual field loss. Gene therapy with neurotrophic factors (NF) has the potential 
to provide neuropreventative and neuroregenerative functions for retinal 
ganglion cells (RGCs) to prevent or restore visual deterioration_ENREF_44. 
We have developed and characterized non-viral gemini surfactant-
phospholipid nanoparticles (GL-NPs) as NF gene carriers for intravitreal and 
topical administration. An overview will be provided on the design and 
formulation of gemini NPs as well as other gene carriers from the literature, 
NP toxicity and the identification of parameters that require deeper 
understanding to develop successful topical gene delivery systems targeting 
the retina. 

 

 

Thermosensitive Liposomes: A Therapeutic Strategy to Enhance the 
Effectiveness of Nanomedicines in Oncology 

Michael Dunne, University of Toronto, Toronto, ON 

Abstract 

Liposomes are one of the few drug delivery platforms that have resulted in 
clinically approved products in oncology. Notwithstanding this success, the 
approved liposome formulations largely result in improvements in the toxicity 
profile of drug with limited to no enhancements in efficacy.  In addition, a 
number of drugs relying on formulation in liposomes have failed in clinical 
development.  The many pre-clinical and clinical studies that have been 
conducted on liposomes have revealed a number of limitations associated 
with this technology.  These include variability in tumor accumulation due to 
clinical heterogeneity in the enhanced permeability and retention (EPR) effect 
as well as poor tumor penetration, and in some cases, limited drug release 
once at the tumor site.  Thermosensitive liposomes have the potential to 
address these issues, in particular, when they are designed to provide largely 
intravascular release of drug within the tumor region. Our laboratory has 
designed a thermosensitive liposome formulation of cisplatin that provides 
triggered drug release in response to temperatures in the mild hyperthermia 
range.  This presentation will review our data obtained to date with this 
formulation in combination with mild hyperthermia in a series of tumor 
xenograft models of human cervical, lung and breast cancers.  The factors 
that impact the effect of this therapeutic strategy will be discussed including 
tumor microenvironment parameters such as microvessel density, degree of 
hypoxia, stromal content, cell sensitivity to drug and heat shock protein 
expression. 
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Postdoctoral Award in Pharmacology  

Mechanistic and Clinical Implications for Prediction and Diagnosis of Drug 
Hypersensitivity Reactions  

Dr. Abdelbaset Elzagallaai, University of Western Ontario, London, ON  

Biography 

Dr ELzagallaai obtained a Batchelor of pharmacy (BSc Pharm) from the 
University of Tripoli, Tripoli, Libya and a Master’s degree (MSc) of 
pharmacology from Ottawa University, Ottawa, Ontario, Canada.  He then 
returned to Libya to work as a lecturer of pharmacology and toxicology at the 
faculty of Pharmacy, Garyounis University, Benghazi, Libya for 5 years. After 
that he moved to London, Ontario to finish his PhD degree in pharmacology 
and Toxicology at Western University. Currently a postdoctoral Associate at 
Robarts Research Institute and Department of Pediatrics, Schulich School of 
Medicine and Dentistry, Western University, London, Ontario. Dr Elzagallaai’s 
research interest is focused on studying pathophysiology of adverse drug 
reactions especially drug hypersensitivity reactions and applying 
pharmacogentics and in vitro detection of biomarkers to predict and diagnose 
hypersensitivity reactions to drugs and diagnostic agents. Published 17 
articles in peer-review journals and a book chapter. Recipient of American 
Society for Clinical Pharmacology and Therapeutics (ASCPT) Presidential 
Trainee award (2011). 

 

Abstract 

Drug hypersensitivity reactions (DHRs) represent a major health problem, as 
they are unpredictable, often severe and can be life threatening. The 
diagnosis of DHRs is challenging due to their variable clinical presentation and 
poor temporal relationship with the culprit drug administration. Reliable and 
safe diagnostic tests can greatly enhance management and prevention of 
DHRs. The drug provocation test (DPT) is considered the gold standard for 
diagnosis of DHRs but it is not always safe to perform. In vitro tests have the 
advantage of bearing no potential harm to patients. However, available in 
vitro tests are not commonly used clinically because of lack of validation and 
their complex and expensive procedures. Here, we discuss the current 
understanding of DHRs pathophysiology and the role of in vivo and in vitro 
diagnostic testing in their management. 
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Piafsky Young Investigator Award 

Pain, Poppies, and Pannexin-1 Channels 

Dr. Tuan Trang, University of Calgary, Calgary, AB   

Biography 

Tuan obtained his PhD in pharmacology and toxicology at Queen’s University.  
He worked with Dr. Khem Jhamandas to investigate the actions of opioid 
drugs in the central nervous system.  Tuan then completed a CIHR 
postdoctoral fellowship with Dr. Michael Salter at Sick Kids Hospital in 
Toronto, where he studied the underlying causes of neuropathic pain.  Tuan is 
currently an Assistant Professor at the University of Calgary in the Hotchkiss 
Brain Institute.  His laboratory focuses on the critical molecules and processes 
involved in pain and how these processes can go awry to produce chronic 
pain.  Another key focus is on improving the pain relieving effects of opioid 
analgesics and reducing the negative side effects associated with their use.   
Tuan is a CIHR New Investigator and Rita Allen Foundation Scholar.  

 

Abstract 

The mechanisms involved in opiate withdrawal are poorly understood, and 
the limited clinical strategies for treating withdrawal are ineffective.  Here, we 
identified the pannexin-1 (Panx1) channel as a novel therapeutic target for 
treating morphine withdrawal.  We discovered that morphine treatment 
induces synaptic plasticity in spinal lamina I/II neurons, which manifests as 
long-term synaptic facilitation upon naloxone-precipitated morphine 
withdrawal.  This synaptic facilitation is critically gated by activation of Panx1 
channels expressed on microglia.  Pharmacologically blocking Panx1, or 
genetically ablating this channel specifically from microglia, blocked spinal 
synaptic facilitation and alleviated the behavioural sequelae of morphine 
withdrawal.  Targeting Panx1 represents a potential novel therapeutic 
approach for treating the symptoms of opiate withdrawal. 

 

 

 

 

Drug Safety in Pregnancy 

Dr. Dongmei Sun, Western University, London, ON 

Biography 

Dr. Sun is a general internist with expertise in Obstetric Medicine. She 
completed her core Internal Medicine training and General Internal Medicine 
fellowship at the University of Western Ontario in 2011. This was followed by 
additional training in Obstetric Medicine at Mount Sinai Hospital, University 
of Toronto in 2012. Currently she holds a position as an assistant professor at 
Western University and adjunct professor at University of Toronto. She has a 
Master of Science degree from University  of Saskatchewan and previously 
worked as an assessment officer for Clinical Trial Division at Health Canada in 
Ottawa.  

 

Abstract 

With advances in obstetrical, infertility and medical care, women with or at-
risk of medical conditions are successfully achieving pregnancy.  Often, 
untreated medical conditions are more detrimental to maternal and fetal 
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health than treatment options themselves.  Thus, prescribing medications to 
pregnant patients involves a risk-benefit analysis for both the mother and the 
fetus. Obtaining safety information on drug exposure in pregnancy can be 
challenging. Through clinical cases, this presentation will provide an overview 
on prescribing considerations in pregnancy.  Common drugs known to be 
associated with teratogenicity will be reviewed.  

 

 

The Role of Placental Drug Transporters on Fetal Drug Exposure 

Dr. Micheline Piquette-Miller, University of Toronto, Toronto, ON 

Biography 

Micheline Piquette-Miller is a Professor at the Leslie Dan Faculty of Pharmacy 
at the University of Toronto and an Associate Editor of Clinical Pharmacology 
& Therapeutics.  Dr. Piquette-Miller completed a BSc. in Pharmacy and PhD in 
Pharmacokinetics at the University of Alberta and a Postdoctoral Fellowship 
at the University of California in San Francisco.  Her research primarily focuses 
on understanding the regulation of drug transport proteins and how this 
impacts drug disposition.  She has published over 95 research articles and has 
been the recipient of numerous prestigious national and international 
research awards including the American Society of Clinical Pharmacology  & 
Therapeutics (ASCPT)  Leon Goldberg Young Investigator Award, RX&D/CIHR 
Research Career Award; CSPT’s Pfiasky Young Investigator Award, University 
of Alberta’s Horizon Award, AFPC’s Pfizer Research Career Award and most 
recently FDA’s ORISE Fellowship Award and Fellow of the Canadian Society of 
Pharmaceutical Sciences (CSPS).  She has also served positions on the 
executive councils of ASCPT and CSPS, and is a past-president of CSPT.    

 

Abstract 

During intrauterine life, the placenta is involved in nutrient uptake and serves 
as a barrier against potentially harmful substances. The ATP-binding-cassette 
(ABC) efflux transporters as well as solute carrier (SLC) uptake transporters 
are highly expressed in placenta and are believed to control fetal exposure to 
numerous endogenous and exogenous substances. While many prevalent 
obstetric complications are associated with an inflammatory response, 
numerous studies in our laboratory in pregnant animal models of acute (viral, 
bacterial and protozoal infections) inflammatory conditions observed 
significant changes in the expression of many ABC efflux and SLC uptake 
transporters in both maternal and fetal tissues.  These changes were also 
associated with altered drug accumulation in maternal and fetal tissues.  More 
recently, dysregulation of transporters has been seen in placenta obtained 
from women with acute and chronic inflammatory disease.  As drug 
transporters are involved in the distribution and elimination of a large number 
of chemically diverse and clinically important drugs as well as potentially toxic 
agents, our studies suggest that prevalent co-existing inflammatory 
conditions could potentially impact maternal and fetal exposure to  these  
agents which could put them both at increased risk for adverse outcomes or 
therapeutic failure.   
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Drug Elimination in Breast Milk: Mechanisms and Clinical Relevance 

Dr. Shinya Ito, University of Toronto, Toronto, ON 

Biography 

Shinya Ito, MD, FRCPC, is Professor and Head, Division of Clinical 
Pharmacology & Toxicology, Department of Paediatrics, at the University of 
Toronto. He also holds the title of Senior Scientist, Research Institute, 
Hospital for Sick Children, and Associate Editor of Clinical Pharmacology & 
Therapeutics. His research has been focusing on drug safety during 
breastfeeding and drug transporting proteins with a particular focus on 
vitamin-drug interactions (New Eng J Med 2000; Mol Pharmacol 2012, Am J 
Physiology 2016).  

 

Abstract 

Milk is a sole source of nutrients and essential vitamins for newborn 
mammals. However, it also contains non-nutritive substances such as drugs 
and environmental pollutants the mother has been exposed to.  Clinical 
importance of this phenomenon is exemplified by various infant toxicity 
cases.  Although these cases appear idiosyncratic, simple pharmacokinetic 
principles can be used to infer the likelihood of such toxicity.  While passive 
diffusion is the main process for excretion of these compounds into milk, 
carrier-mediated transport also plays an important role.  In particular, recent 
findings have revealed that mammary secretion mediated by an ATP-binding 
cassette transporter, Breast Cancer Resistance Protein (BCRP), is responsible 
for drug secretion into milk, which exceeds model prediction based on passive 
diffusion.  Importantly, vitamin B2 is also a substrate of the mammary BCRP, 
suggesting a potential of vitamin B2 to reduce milk levels of these drugs.  

 

 

CSPT Senior Investigator Award Lecture 

Drugs and Breastfeeding: How the Research Has Evolved 

Dr. Shinya Ito, University of Toronto, Toronto, ON 

Biography 

Shinya Ito, MD, FRCPC, is Professor and Head, Division of Clinical 
Pharmacology & Toxicology, Department of Paediatrics, at the University of 
Toronto. He also holds the title of Senior Scientist, Research Institute, 
Hospital for Sick Children, and Associate Editor of Clinical Pharmacology & 
Therapeutics. His research has been focusing on drug safety during 
breastfeeding and drug transporting proteins with a particular focus on 
vitamin-drug interactions (New Eng J Med 2000; Mol Pharmacol 2012, Am J 
Physiology 2016).  
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CSPT Distinguished Service and Education Award Lecture 

Making Pharmacology Great Again 

Dr. Bruce Carleton, University of British Columbia, Vancouver, BC 

Biography 

Dr. Carleton’s lifelong goal is to make medication use effective and safer for 
all patients, particularly children. His research focus is on the impact of drug 
therapy on human health and quality of life. He is interested in developing 
better ways to evaluate the effectiveness of drugs, medication-use models 
designed to improve patient health, and practical surveillance systems to 
improve the safe use of medication. A key element of Dr. Carleton's research 
is the communication of results to clinicians, patients, healthcare 
administrators, and government officials – those who also hold 
responsibilities to improve patient care and our systems of healthcare 
delivery. Dr. Carleton’s public service is expansive. It includes serving as a 
charter member on the national Canadian Expert Drug Advisory Committee 
and to serve the US Government as a Special Government Employee to advise 
the Advisory Committee for Pharmaceuticals and Clinical Pharmacology of 
the FDA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pharmacology in the 21st Century: Marijuana, Precision Medicine and the Brain 

CSPT                          June 14–16, 2017 
Dalhousie University  Halifax, Nova Scotia 

17 

Poster Abstracts 

  
1 Pharmacokinetics of single dose creatine monohydrate in rats 

Eman Alraddadi1, Ryan Lillico2, Jonathan L. Vennerstrom3, Ted M. Lakowski2, Donald Miller1. 
1. Department of Pharmacology and Therapeutics, University of Manitoba 
2. College of Pharmacy, University of Manitoba 
3. Department of Pharmaceutical Sciences, University of Nebraska Medical Center 

 
Background: Creatine is a natural ergogenic compound widely used by athletes to enhance performance 
and increase muscle mass.   In addition, supplementation with creatine monohydrate (CM) has been 
suggested for musculoskeletal pathologies and neurological disorders.  Although it is generally assumed 
that oral absorption of CM is nearly complete, little is known about its pharmacokinetic profile.   
Furthermore, as most therapeutic applications involve dietary supplementation with 20-40 g/day of CM, 
consideration of potential dose-dependent effects on oral absorption is warranted.  
Objectives: To determine the oral bioavailability of CM and the influence of dose on oral absorption.  
Methods: Pharmacokinetic studies were carried out in adult male Spraque Dawley rats.  Rats were 
dosed orally (gavage) with either low dose (10mg/kg) or high dose (70mg/kg) of 13C-labeled CM.  Blood 
samples were removed at various time points (0-240 minutes), and muscle and brain tissue were 
collected at the conclusion of the study.   Plasma and tissue levels of 13C-labeled creatine and 13C-labeled 
creatinine were determined using liquid chromatography-tandem mass spectrometry (LC-MS/MS).   The 
area under the plasma concentration curve following oral dosing was compared to that obtained 
following i.v. administration of 13C-labeled CM (10mg/kg).   
Results: While the time to peak plasma concentrations were similar for both the high and low dose CM 
(60 minutes), peak concentrations were 13.6 ug/ml and 7.2 ug/ml, respectively. Absolute oral 
bioavailability for low dose CM was approximately 47% while high dose CM was only approximately 15%.  
Conclusion: Our results suggest that the oral bioavailability of CM is less than complete and subject to 
dose. 
 

2 Genome-wide analysis of long noncoding RNA and messenger RNA expression in the aortas of 
normal and high-fat diet fed ApoE-deficient mice  
Meihua Bao1,2,3,4, Guang-yi Li1, Li-hua Chen5, Zhong-Ping Feng2, Hong-Shuo Sun2,3,4 
1. Department of Anatomy, Histology and Embryology, Institute of of Neuroscience, Changsha 

Medical University, Changsha, 410219, China 
2. Department of Physiology, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada 
3. Department of Surgery, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada 
4. Department of Pharmacology and Toxicology, Faculty of Medicine, University of Toronto, Toronto, 

Canada 
5. The Third Xiangya Hospital of Central South University, Changsha 410013, China. 
 
Background: Atherosclerosis is a chronic multifactorial inflammatory disease with high prevalence and 
one of the leading causes of death worldwide.  
Objective: To investigate the genome-wide expression profile and to predict functions of lncRNAs and 
mRNAs in normal and high-fat diet fed ApoE(-/-) mice.   
Methods: The homozygous male apoE(-/-) mice were fed with normal chow or with high-fat, high-
cholesterol diet containing 20% fat and 2.5% cholesterol.  The aorta and whole blood were collected 
after 8-week treatment. Agilent mouse lncRNA Microarray which contains 51302 lncRNAs and 39430 
mRNAs was used to scan out differentially expressed lncRNAs and mRNAs.  
Results: As a result, a total of 354 differentially expressed lncRNAs, including 168 up-regulated and 186 
down-regulated, were identified (≥2.0 folds). Simultaneously, 357 differentially expressed protein coding 
mRNAs from the same samples were found. The expression difference of lncRNAs and mRNAs were 
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consistent in qPCR and microarray detection. Annotation results of the mRNAs which correlated with 
lncRNAs showed that the commonly related pathways were metabolism and inflammation. Further 
analysis using hypergeometric distribution indicated that the production of these lncRNAs may be 
regulated by transcriptional factors such as Myod1, Rxra, Pparg, Tcf3, etc. Additional lncRNA-target-TFs 
network analysis indicated Hnf4a, Ppara, Vdr, and Runx3 as the TFs most likely to regulate the 
production of these lncRNAs, and might play roles in inflammatory and metabolic processes in 
atherosclerosis. 
Conclusion: The present study identified a panel of dysregulated lncRNAs and mRNAs that may be 
served as potential biomarkers or drug targets relevant to the high-fat diet induced atherogenesis.  
 

3 Investigating the role of solute carrier transporters in the breast cancer pharmacology of 
jadomycins   
Bennett, L. (1); Issa, M. (1); Goralski, K. (1)  
1. College of Pharmacy, Dalhousie University  
 
Background: Jadomycins are natural product molecules with anti-breast cancer effects that are 
mediated through the generation of intracellular reactive oxygen species and inhibition of 
topoisomerase IIa and aurora B kinase. Jadomycins evade transport by ABCB1, ABCC2, and ABCG1 and 
thus are able to maintain their cytotoxic potency in drug resistant breast cancer cell lines that express 
these ABC transporters. We hypothesize solute carrier transporters (SLCOs) contribute to jadomycin 
uptake, intracellular and accumulation and jadomycin effectiveness in drug-resistant breast cancer cells.  
Objective: To determine how SLCO transporters affect jadomycin uptake and cytotoxicity in a variety of 
breast cancer cells.  
Methods: The mRNA (by QPCR) and protein (by western blot) expression levels of 11 SLCOs will be 
compared in a panel of breast cancer cell lines with different ABC transporter and hormone receptor 
profiles. Using adenoviral or lentiviral shRNA vectors we will examine how loss or gain of SLCO 
transporter function affects jadomycin uptake and cytotoxicity in breast cancer cells.  
Results: Initial experiments show that SLCO3A1, 4A1, and 4C1 are highly expressed, whereas SLCO1A2, 
1B1 1B2, 2A1, 2B1, and 5A1 have low or undetectable expression in MCF7 cells. SLCO4C1 expression was 
consistently high across ABCB1-, ABCC2-, and ABCG2-overexpressing MCF7 cells, whereas SLCO3A1 and 
4C1 demonstrate varying profiles.  
Conclusion: The SLCO expression profiles will allow us to determine which transporters will be targeted 
for loss and gain of function experiments. The significance is to understand jadomycin mechanisms of 
action and determine what types of breast cancers should be treated with jadomycins.  
 

4 Evaluating the optimal in vitro transport conditions for PBPK modeling of OAT1 involvement in 
renal drug clearance 
Buaben A.O. (1); Pelis R.M. (1) 
1. Department of Pharmacology, Dalhousie University. Halifax, Nova Scotia. 
 
Background: Predicting PK of drug transporter substrates using PBPK modeling requires accurate 
transport kinetics in vitro.  For uptake transporters like OAT1, kinetics are generally performed at 
approximate initial rate, but it is unclear if this is the most appropriate in vitro condition for PBPK 
modeling.   
Objectives: To determine if maximal transport rates (Jmax) and Michaelis constants (Km), and hence 
intrinsic uptake clearance (CLint, Jmax divided by Km) by OAT1 are influenced by incubation time, and if 
this influences PK predictions for its substrates.    
Method: Para-aminohippurate (PAH) CLint by OAT1 stably expressed in CHO cells was determined at 
different time points, from initial rate to steady-state.  The Simcyp Simulator was used to simulate the 
PK of PAH using the different CLint values obtained.   
Results: PAH uptake was linear for ~2 minutes and approached steady-state at ~10 minutes.  There was 
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a steady decline in CLint with time from 5.3 ± 0.95 (at 15 sec) to 0.35 ± 0.07 µl × min-1 × million cells-1 (at 30 
min), an effect due to an apparent decrease in Jmax.  The simulated AUC values for PAH using the CLint 
values at the different time points ranged from 34.8 (15 sec) to 72.6 mg × L-1 × h-1 (30 min), respectively. 
Conclusions: The CLint value for OAT1-mediated uptake is influenced by the time point chosen for 
uptake, and this impacts PK predictions for OAT1 substrates.  Ongoing work is addressing the in vitro 
condition which results in the most accurate predictions of renal clearance for OAT1 substrates. 
 

5 Early cannabinoid receptor 2 activation as a therapy for CNS injury-induced immunodeficiency 
syndrome in mice  
Ian Burkovskiy1, 2, Juan Zhou2, 3, Melanie E. Kelly1, 2, Christian Lehmann1, 2, 3 

1 Department of Pharmacology, Dalhousie University, Halifax, NS, Canada 
2 Department of Anaesthesia, Dalhousie University, Halifax, NS, Canada 
3 Department of Microbiology & Immunology, Dalhousie University, Halifax, NS, Canada 
 
Central nervous system (CNS) injury, such as stroke or traumatic brain injury, is known to increase 
susceptibility to infections that adversely affect clinical outcome. This impaired immune response to 
infection is termed CNS injury-induced immune deficiency syndrome (CIDS). Cannabinoid receptor 2 
(CB2R) has been implicated in modulation of the immune system, suggesting that pharmacologically 
targeting this receptor may be beneficial after CNS injury. The present study investigated the 
therapeutic potential of early CB2R activation in prevention of CIDS. CNS injury was induced in C57Bl/6 
mice via an intracerebral injection of the vasoconstrictor peptide, endothelin-1. Animals were given the 
CB2R agonist, HU-308 (2.5 mg/kg, i.v), before the induction of CNS injury. The immune response to 
endotoxin challenge was studied 24 hours later by intravital microscopy to assess leukocyte recruitment 
in the peripheral microcirculation (gut), a key parameter of leukocyte activation. Brain tissue was stained 
with triphenyl tetrazolium chloride (TTC) to evaluate the volume of infarct. Mice subjected to ischemic 
CNS injury displayed reduced endotoxin-induced leukocyte activation indicative of CIDS. Early 
administration of HU-308 protected the brain by reducing the infarct volume and improved the immune 
activity, when compared to animals without treatment. The findings in our study suggest that activating 
CB2R with HU-308 after an acute CNS injury prevents CIDS by reducing the initial damage to the brain. 
Further studies should focus on investigating various time points throughout the onset of CIDS to 
identify the optimal treatment window for CB2R modulation therapies proposed in this and previous 
work by our group. 
 

6 DPD genotyping and phenotypic characterization of capecitabine metabolism in a 38-year old 
woman with orthotopic liver transplant 
Chretien, M. (1), Teft, W.A. (1), Welch, S. (2), Kim, R.B. (1) 
1. Division of Clinical Pharmacology and Toxicology, Department of Medicine, Western 
University 
2. Division of Medical Oncology, Department of Oncology, Western University 
 
Background: Capecitabine, a prodrug of 5-fluorouracil (5-FU), is a commonly prescribed 
chemotherapeutic agent. Dihydropyrimidine dehydrogenase (DPD) is the rate-limiting enzyme for 5-FU 
catabolism and DPD deficiency can result in life threatening toxicity during capecitabine or 5-FU 
therapy. The liver accounts for nearly 80% of DPD-mediated capecitabine and 5-FU metabolism. 
Objective: We report a case of a 38 year-old woman with history of primary sclerosing cholangitis, 
intrahepatic cholangiocarcinoma, and recent orthotopic liver transplant who was assessed in our 
Personalized Medicine Clinic prior to capecitabine adjuvant therapy. 
Method: Given the intrinsic risk associated with liver biopsy as a way for obtaining donor liver DNA, we 
elected to utilize a phenotyping approach. After informed consent was secured, a single very low dose 
(150 mg) of capecitabine was given and a blood sample at 2 hours post-dose was obtained. 
Result: Patient’s DPYD genotype (not that of the liver) was predicted to be a normal extensive 
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metabolizer. Dose normalized 5-FU concentration was predicted to be 3-fold higher than an average 
patient on capecitabine (5-FU=0.149 ng/mL). Downstream metabolites known to be generated by DPD 
were readily detectable (FUPA=0.275 ng/mL, FBAL=3.40ng/mL), suggesting the donor liver is unlikely to 
be DPD deficient. 
Conclusion: As a result, a dose reduction by 70% as the starting dose was initiated. A weekly assessment 
of plasma 5-FU concentrations is planned to enable capecitabine up-titration as needed. This case 
illustrates how Clinical Pharmacology as a medical subspecialty works closely with other disciplines such 
as Oncology to provide technology-enabled Personalized Medicine-based treatment options. 
 

7 Effects of chronic ethanol exposure on spatial learning and blood-brain barrier function in zebrafish 
Coats, J. (1), Easy, R. (1), Wilson, B. (1) and Miller, D.W. (2) 
1 Faculty of Biology, Acadia University, Wolfville, NS 
2 Department of Pharmacology and Therapeutics, University of Manitoba, Winnipeg, MB 
 
Background: Chronic ethanol exposure is associated with alterations in the function of multiple organ 
systems.  Within the brain, ethanol exposure leads to cerebral vascular and neuronal toxicity and is 
linked to reduced cognitive function, spatial learning and memory deficits.   
Objectives: These studies examined whether supplementation with L-acyl-carnitine (LAC) could 
influence the detrimental effects of chronic ethanol exposure on spatial learning and blood-brain barrier 
(BBB) integrity in zebrafish.   
Methods: Adult zebrafish exposed to either normal tank water (control) or 0.5% ethanol (EtOH) were 
evaluated for spatial learning using plus maze.   Permeability of the BBB was determined by examining 
the brain accumulation of various fluorescent vascular permeability agents including rhodamine 800 (P-
glcyoprotein probe), 2-deoxyglucose IRdye 800 (glucose transporter), and 10000 MW fluorescein-labeled 
dextran (paracellular diffusion).  
Results: Zebrafish exposed to EtOH had significantly greater BBB permeability to all the fluorescent 
markers examined.  Permeability increases in the EtOH group were greatest for the 2-deoglucose IRdye 
(approximately 10-fold) while the large molecular weight fluorescein labeled dextran showed only a 2-
fold enhancement of dye accumulation in the brain. Spatial learning was also significantly altered in the 
zebrafish exposed to EtOH compared to controls.  Interestingly, inclusion of LAC in the food (8% by 
weight) of the EtOH exposed fish resulted in significant improvements in spatial learning tasks.  
Conclusions: These studies suggest that chronic ethanol exposure leads to alterations in BBB 
permeability and reduced spatial learning capabilities in zebrafish.  Furthermore, pharmacological 
interventions targeted to improving mitochondrial function and reducing reactive oxygen species in the 
brain may be beneficial in preventing EtOH mediated neurodegeneration.   
 

8 Cytochrome P450 polymorphisms, oral contraceptives, smoking and breast cancer risk 
Cribb, A.E. (1), Knight, M.J. (2), Guernsey, J. (3), Carolyn Doucette (2), Sacarigic, L. (1), and Saleh, T.M. (4) 

1. University of Calgary, 2. University of Prince Edward Island, 3. Dalhousie University and 4. University 
of Guelph 

 
Background: CYP450 are responsible for oxidative metabolism of estrogens.  CYP450 polymorphisms 
may therefore influence breast cancer (BC) risk.  
Objectives: To determine if polymorphisms in CYP1A1, CYP1A2, CYP2C19, and CYP3A5 modify BC risk 
independently or in association with smoking and OC in Caucasian women on Prince Edward Island. 
Methods: 207 women with BC and 621 matched controls were recruited. A risk factor questionnaire was 
completed.  Genotyping was performed on buccal cell DNA.  Adjusted odds ratios (OR) were established 
by conditional logistic regression, including known BC risk factors in the final model.  
Results: In a comprehensive model with all cases and controls, CYP1A2*1f (OR: 1.8; CI: 1.1-2.8) and 
CYP1A1*4 (OR: 3.2; CI: 1.1-9.2) increased risk, while CYP2C19*2 decreased risk (OR: 0.4; CI: 0.2-0.96).  
CYP3A5*1 influenced risk with smoking, while CYP2C19*2 and CYP1A1*4 influenced risk associated with 
OC.  However, modification of BC risk by CYP450 polymorphisms was also influenced by family history.  
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In women with no BC family history, CYP1A2*1f increased risk (OR: 1.8: CI: 1.8-2.8) and CYP1A1*2 
decreased risk (OR: 0.7; CI: 0.4-1.0). CYP1A1*4 modified risk with OC and CYP3A5*1 modified risk in 
smokers.    In women with a family history, CYP1A1*4 increased over-all risk (OR:  11.4; CI: 1.3-100).  
CYP1A1*4 and CYP1A2*1f altered risk associated with smoking while CYP1A2*1f and CYP3A5*1 
modified risk in those taking OC.   
Conclusion:  CYP450 polymorphisms influence BC risk in a complex manner, depending on lifestyle and 
other genetic risk factors.  Understanding interactions between CYP450 polymorphisms and other risk 
factors may help guide personalized health recommendations. 
 

9 Adverse drug reactions in hospitalized children in an academic hospital in The Netherlands  
Dr. te Loo, DMWM (1)  
Dr. Draaisma, JMTh (2)  
1: Pediatric hematologist, clinical pharmacologist and head of the Pediatric Drug Research Centre, 
Radboudumc Amalia Children’s Hospital, Nijmegen, The Netherlands  
2: Head of the department of General Pediatrics, Radboudumc Amalia Children’s Hospital, Nijmegen 
Medical Centre and Director of Pediatric Residency Program  
 
Background: In pediatrics, 80% of the prescribed drugs are off label or unlicensed. From previous 
research its known that the amount of adverse drug reactions (ADR’s) in off label or unlicensed drugs are 
higher in comparison to drugs who are registered. Reporting ADR’s in The Netherlands is voluntary.  
Objectives: to determine the quantity of reported and missed ADR’s in pediatric medium care wards in 
an academic hospital in The Netherlands.  
Methods: retrospective study of all patients who were hospitalized in June 2016 on the pediatric 
medium care ward in an academic hospital. Two researchers independently looked at discrepancy in the 
numbers of ADR’s which were reported in the medical file by medical doctors (MD’s), and the number of 
ADR’s the researchers found based on the medical file. MD’s were not informed about the study.  
Results: 323 patients were hospitalized; 310 received one or more drugs. In total, 67 children (21.6%) 
suffered from any ADR (reported or not reported by MD’s). 57 ADR’s (possible ADR’s included) were 
reported in the medical file by MD’s. The researchers found 67 ‘missed’ ADR’s. None of the ADR’s was 
reported to the national network for ADR’s.  
Conclusions: more than 50% of ADR’s are not reported in the medical file. Possible explanations are: 1) 
the poor training in ADR recognition, 2) MD’s think expected ADR’s don’t need to be reported, and 3) 
MD’s may have struggle admitting ADR’s because they file like causing them by prescribing the drug.  
 

10 Heart failure-induced dyspnea caused by brain Angiotensin II Receptor Type-1 & beta-receptor-
mediated drive of diaphragmatic atrophy through an EIF2a mechanism 
Eadie, Ashley L. (1); Foster, Andrew J. (2); Platt, Mathew J. (2); Huber, Jason S. (2); Simpson, Jeremy A. 
(2); Brunt, Keith R. (1) 
1. Department of Human Health and Nutritional Science, University of Guelph 
2. Department of Pharmacology, Dalhousie Medicine New Brunswick 
 
Background: Dyspnea is a salient feature of heart failure, exercise intolerance and poor quality of life. 
Pulmonary edema is believed to cause chronic mechanical resistance and subsequent diaphragmatic 
remodeling, weakening and atrophy. Yet, respiratory dysfunction and diaphragmatic weakness remain 
in patients without pulmonary edema.  
Objectives: To identify the incipient cause and molecular mechanisms of diaphragmatic weakness in a 
heart failure model. 
Methods: Diaphragmatic function, atrophy, and molecular signaling pathways were investigated in mice 
subjected to transverse aortic constriction (TAC) for 2, 4, 9, or 18 weeks, with or without angiotensin-
receptor antagonist or beta-blocker intervention.  
Results: Diaphragmatic atrophy and weakness were evident in TAC mice by 4 through 18 weeks, and 
were associated with increased levels of phosphorylated Eukaryotic Initiation Factor 2a (EIF2a): a potent 
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inhibitor of protein synthesis. Only blood-brain-barrier permeable Angiotensin II Receptor Type-1-
antagonists or beta-blockers were capable of stopping central diaphragmatic drive to prevent EIF2a-
mediated atrophy. Infusion of Angiotensin II or Isoproterenol, in the presence of their respective 
transinhibitor in healthy mice, abolished the increase of ventilatory drive observed by either hormone, 
indicating a functional co-dependent mechanism between the Angiotensin II and beta-adrenergic 
systems in its regulation. 
Conclusion: We have established the cause of dyspnea in heart failure and identified a unique 
neurohormonal-beta-adrenergic mechanism now defined as NIMPS (neuro-inspiratory myo-pulmonary 
syndrome), which can be treated - suggesting that early interventions with appropriate pharmacological 
agents could improve overall patient quality of life and justify future clinical trials that measure 
respiratory function.  
 

11 Assessment of the abortificient potentials of Carica papaya in adult female Wistar rats 
Ekhator C.N. and Shelu J.O. 
Department of Physiology, Faculty of Basic Medical Sciences, College of Medicine, Ambrose Alli 
University, Ekpoma, Edo State, Nigeria 
 
This study is aimed at investigating the abortificient potentials of carica papaya using adult female rates 
as a model. Female rats (CP1 – CP5) served as the experimental rats while female rats (CP6 and CP7) 
served as the control rats. Each subject in the experimental group was force fed orally with one gram per 
one milliliter (1g/1ml) of carica papaya aqueous seed extract. Administration of drug lasted for the period 
of ten days (day 5 to day 15), while the control was given normal rat chow of twenty grams throughout 
gestation period. The results showed that mean body weights were significantly lower (p<0.05) in the 
group treated with seed extract of Carica papaya at the second (233.00±20.00g versus 194.00±22.21g) 
and third week (272.40±45.50g versus 185.00±21.25g) of pregnancy compared to the control. Our study 
revealed that Carica papaya seed is abortifacient. It also showed that the time window of pregnancy at 
which the seed extract of Carica papaya exhibited an effect was from the second trimester of pregnancy 
and resulted into zero foetuses at the end of the third trimester. 
 

12 Assessing the uptake kinetics, biological activity and potential interaction of individual 
cannabinoids using zebrafish larvae. 
Ellis, LD. (1); Achenbach, JC. (1); Hill, J. (1); Hui, J. (1); Berrue, F.(1). 
1. National Research Council Canada 
 
Background: The cannabis sativa plant contains numerous cannabinoids and terpenes with known or 
potential bioactivity. Many plants are bred specifically to contain various ratios of these compounds. As 
these ratios can be vast a high throughput in vivo model that can test the effects of the various 
cannabinoid combinations is valuable for the assessment of which combinations may have the best 
therapeutic potential.  
Objectives: To compare the uptake kinetics and metabolism of selected cannabinoids, alone or in 
combination, with their effects on larval behaviour. 
Methods: We measured the uptake and metabolism of 3 cannabinoids, tetrahydrocannabinol, 
cannabidiol and cannabinol using LC-HRMS as well as monitoring their effects on behaviour in 5 day old 
zebrafish larvae. 
Results: We have shown that all 3 of the compounds have distinct behavioural concentration response 
patterns alone or in combination. The uptake kinetics of the cannabinoids appears to match the kinetics 
observed in the larval behaviour assay. In combination exposure experiments it was observed that sub-
phenotypic concentrations of cannabidiol can shift the behavioural response to THC. When tested in 
combination there also appears to be a shift in the uptake kinetics of each compound compared to when 
they are tested alone. Finally, the cannabinoid metabolites detected in the larval are similar to the ones 
found in mammalian systems.  
Conclusions: This work provides insight into not only the activity and interaction of cannabinoids but it 
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also provides a model with which to study additional cannabinoids, complex mixtures of cannabinoids 
such as plant extracts and other naturally derived compounds. 
 

13 Generation of reactive metabolites of carbamazepine in vitro is determined by the species of origin 
of the microsomes and the induction agent: The in vitro toxicity model for drug hypersensitivity. 
Abdelbaset A Elzagallaai (1,4) and Michael J Rieder (1,2,3,4) 
(1) Department of Pediatrics, (2) Medicine, (3) Physiology and Pharmacology, Schulich School of 
Medicine and Dentistry, (4) Robarts Research Institute, Western University, London, Ontario, Canada 
 
Background: Drug hypersensitivity reactions (DHRs) represent a major clinical predicament. They occur 
in 20% of hospitalized patients and 7% of outpatients and are the main cause of post-marketing drug 
withdrawal. The exact pathophysiology of DHRs is not well understood, however, accumulation of 
reactive metabolites is thought to be a major step. Indeed, cells from DHRs patients exhibit higher 
degrees of cell death when incubated in vitro with the culprit drug and isolated rat liver microsomes 
(RLMs) than cells from drug-tolerant patients or healthy volunteers. One draw back of the in vitro 
metabolic system is that the concentrations and activities of different CYP450 isozymes contained in the 
preparation are hard to optimize, predict or measure.  
Objectives: This study was designed to examine the effect of species of origin and induction agents on 
the activity of the microsomes in vitro.  
Method: The aromatic anticonvulsant and metabolism-dependent cytotoxin, Carbamazepine, was 
selected due to its well-known association with DHRs. Jurkat E 6.1 cell line, leukemic T-cell 
lymphoblasts, was used as target cells. Human microsomes and others from five different animal species 
as well as RLMs induced by phenobarbitone (PHB), 3-Methylcholanthrene (3-MC), dexamethasone, or 
clofibrate were tested.  
Results: Microsomes from murine origin generated more toxic metabolites as well as microsomes 
induced by PHB and 3-MC.  
Conclusion: The results indicate that microsomes species of origin and the induction agents are 
important factors that affect the in vitro toxicity model. This observation can have significant clinical 
application on the use of ITM as a diagnostic tool for DHRs. 
 

14 The relationship between age, frailty, and myocardial function in normal and ischemic hearts from 
C57BL/6J mice 
Feridooni HA (1), Boroumandi A (4), Polidovitch N (5), Rose RA (3), Tsushima RG (4), Howlett SE (1,2) 

1. Department of Pharmacology, 2. Faculty of Medicine (Geriatric Medicine), 3. Department of 
Physiology and Biophysics, 4. Dalhousie University, Department of Biology, 5. York University, 
Department of Physiology, Toronto 
 
Background: Frail patients with cardiovascular disease (CVD) experience worse outcomes and higher 
mortality than non-frail patients, but the links between frailty and myocardial function are unclear.  
Objectives: Our objectives were to investigate the influence of age and frailty on: 1) cardiac structural 
remodeling and 2) contractile dysfunction in whole hearts under normal and ischemic conditions.   
Methods: Frailty was quantified as deficit accumulation in adult (≈7 mos) and aged (≈27 mos) male 
C57BL/6 mice using a validated frailty index (FI) tool.  Hypertrophy and contractile function were 
evaluated in Langendorff-perfused hearts under normal and ischemic conditions.  
Results: Mean cardiac hypertrophy increased with age (P≤0.001).  When plotted as a function of frailty, 
hypertrophy was graded by FI (r=0.67-0.55, p<0.0003).  Mean left ventricular developed pressure (LVDP), 
rate of pressure development (+dP/dt), and decay (–dP/dt) declined with age and this was graded by 
frailty (r=-0.51, p=0.0007; r=-0.48, p=0.002; r=-0.56, p=0.0002 for LVDP, +dP/dt and -dP/dt).  
Contracture, a marker of ischemic damage, increased in all animals, regardless of age or FI.  Recovery of 
contractile function was poor after reperfusion in all aged hearts regardless of FI score or age.   
Conclusion: These results show that cardiac hypertrophy and contractile dysfunction in naturally-ageing 
mice are graded by overall health and suggest that frailty, in addition to chronological age, can help 
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explain heterogeneity in cardiac ageing. This model system can ultimately be used to test interventions 
designed to improve outcomes in frail hearts exposed to ischemia, such as modified cardioplegic 
solutions, drug treatments and pre- and post-conditioning paradigms. 
 

15 Fatty acid esterification improves the anti-cancer activity of the flavonoid precursor molecule, 
phloridzin  
Wasundara Fernando (1); Emma Maclean (2); David W. Hoskin (1,3,4); H. P. Vasantha Rupasinghe (1,5) 
1. Department of Pathology, 2. Department of Medical Sciences, 3. Department of Microbiology and 
Immunology, 4. Department of Surgery, Faculty of Medicine, Dalhousie University, Halifax, NS, Canada; 
5. Department of Plant, Food, and Environmental Sciences, Faculty of Agriculture, Dalhousie University, 
Truro, NS, Canada. 
 
Background: Triple-negative breast cancer (TNBC) tends to relapse following targeted therapy. There is 
an un-met need for novel therapeutics to treat TNBC effectively. A flavonoid precursor molecule 
phloridzin (PZ) was acylated with an ω-3 fatty acid docosahexaenoic acid (DHA) to synthesize a novel 
compound, phloridzin docosahexaenoate (PZ-DHA). 
Objectives: To evaluate the antimetastatic activity of PZ-DHA using cell and mouse models of TNBC. 
Methods: Cytotoxicity of PZ-DHA towards breast cancer cells (MDA-MB-231, MDA-MB-468, 4T1, MCF-7 
and T-47D) was tested and compared to human non-malignant cells (HMEC, MCF-10A and human 
dermal fibroblasts) using the MTS assay and flow cytometric analysis of Annexin-V-FLUOS/propidium 
iodide (PI)-stained cells. The antiproliferative effect of PZ-DHA was tested using flow cytometric analysis 
of MDA-MB-231 cells stained with Oregon Green 488, FITC-labeled anti-Ki-67 antibody and PI, followed 
by cell cycle analysis. Gap closure and trans-well cell migration/invasion assays were performed using 
MDA-MB-231, 4T1, and endothelial cells (HUVEC) to evaluate the in vitro antimetastatic and 
antiangiogenic activities of PZ-DHA. Finally, the systemic antimetastatic efficacy of PZ-DHA was tested 
using 4T1 tumor-bearing female BALB/c mice and green fluorescence protein tagged-MDA-MB-231 
tumor-bearing female NOD-SCID mice. 
Results: PZ-DHA selectively killed mammary carcinoma cells and inhibited TNBC metastasis in mice. 
Sub-cytotoxic doses of PZ-DHA suppressed the migration of TNBC cells and tubule formation by 
HUVECs. PZ-DHA inhibited TNBC cell metastasis in mice. 
Conclusions: The findings of this study reveal that PZ-DHA suppresses TNBC proliferation and 
metastasis, as well as angiogenesis, suggesting a potential clinical application to prevent breast cancer 
progression in patients. 
 

16 Enhancement of cardioprotective properties of cardioplegia using GPER agonist in C57BL/6 mouse 
hearts 
Anjali Ghimire (1), Susan E. Howlett (1, 2) 

1. Department of Pharmacology, Dalhousie University 
2. Department of Medicine (Geriatric Medicine), Dalhousie University 
 
Background: High calcium (Ca2+) levels in ischemia promote contractile dysfunction and cell death in 
myocytes from aged or ovariectomized female mice. This suggests that low estrogen levels alter 
myocyte Ca2+ homeostasis promoting ischemia and reperfusion (I/R) injury.  
Objective: To determine whether the G-protein coupled estrogen receptor agonist (G1) can enhance the 
benefits of cardioplegia to protect hearts from ischemic damage. 
Methods: Hearts were isolated from adult female mice (7-9 mos, n=10) for Langendorff perfusion 
experiments and perfused with Krebs-Henseleit buffer (37°C; 80 mmHg) for 15 min. Perfusion was then 
interrupted and St. Thomas’ 2 cardioplegic solution was delivered (7-9°C) either with G1 (110 or 500 nM), 
or with vehicle alone for 6 min. This was followed by 90 mins global ischemia (22-24°C) and 30 min 
reperfusion (37°C). 
Results: Post-ischemic functional recovery of hearts perfused with cardioplegia+G1 (500 nM) was 
significantly better than cardioplegia alone. Left ventricular developed pressure (LVDP) recovered to 
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53.0±21.5% for control vs. 78.5±11.3% for G1 (p<0.05). There was, however, no significant difference 
compared to control with the lower concentration of G1 (110 nM; LVDP=62.0±2.3%). Similar results were 
seen with the rates of pressure development (+dp/dt) and decay (-dp/dt). Values for recovery of +dp/dt 
were 55.8±22.5% and 84.2±12% and –dp/dt were 56.3±22.3% and 86.3±10.6% for control and G1 (500 
nM), respectively. By contrast, lower concentrations of G1 had no significant effect on +dp/dt or –dp/dt.  
Conclusion: These results demonstrate that G1 enhances the cardioprotective properties of cardioplegia 
and significantly improves functional recovery after ischemia in female mouse hearts. 
 

17 Adverse drug reactions in children vs. adults and the elderly. A meta-analysis and comparison of the 
rates of ADRs causing admission to the hospital and those occurring in hospitalized patients. 
Michael J. E. Greff, MD (1,2), Vithusha Yogeswaran (3), Michael J. Rieder, MD, PhD (1,2,3,4,5) 
(1) Robarts Research Institute, London, Canada; (2) Department of Paediatrics, (3) Department of 
Physiology & Pharmacology, (4) Department of Medicine, Schulich School of Medicine & Dentistry, 
Western University, Canada; (5) CIHR-GSK Chair in Paediatric Clinical Pharmacology, Children’s Hospital 
of Western Ontario, London, Canada.  
 
Background: Adverse drug reactions (ADRs) are the thorn of pharmacotherapy. Beneficial prescriptions 
and toxic poisons are often only distinguished by dose. Children, Adults and the Elderly differ in how 
pharmacological treatments interact with their bodies.  
Objectives: This analysis looks to calculate and compare, in children, adults, adults/elderly, and elderly 
patients: (1) the rate of ADRs causing admission to the hospital; as well as (2) the incidence of ADRs 
occurring in hospitalized patients.  
Methods: Literature was searched for original research reporting ADR rates in children, adults or elderly. 
Data was analyzed per: prospective vs retrospective; age; causing admission to the hospital or occurring 
in hospitalized patients. Meta-Analysis software was used for calculations.  
Results: Prospective studies produced the following: (1) ADRs causing admission in children (3.1%) vs 
adults/elderly (4.8%), P<0.0001; (2) ADRs causing admission in children (3.1%) vs ADRs occurring in 
hospitalized children (9.5%), P<0.01; (3) ADRs causing admission in adults/elderly (4.8%) vs ADRs 
occurring in hospitalized adults/elderly (16.3%), P<0.01; (4) ADRs causing admission in adults (4.9%) vs 
ADRs occurring in hospitalized adults (16.3%), P<0.01; (5) ADRs causing admission overall (3.8%) vs 
ADRs occurring in hospitalized patients overall (12.7%), P<0.01. In retrospective studies ADRs causing 
admission in children (1.3%) vs causing admission in adults/elderly (7.0%), P<0.05. Comparison of other 
groups was not statistically significant. 
Conclusions: ADRs causing admission to the hospital is lowest in children. Along with the difference in 
ADRs causing admission to the hospital the data may suggest that distinct dynamic pharmacologic 
groups exist based on age and developmental biology.  
 

18 WITHDRAWN 
 

19 Natural product jadomycins inhibit topoisomerase IIα in multidrug resistant triple-negative breast 
cancer cells 
Steven R. Hall (1), Camilo Martinez-Farina (2), Andrew W. Robertson (2), David L. Jakeman (2,3), Kerry B. 
Goralski (1,2) 

Departments of 1 Pharmacology and 2 Chemistry and 3 College of Pharmacy, Dalhousie University, 
Halifax, NS, Canada 
 
Background: Jadomycins are natural products biosynthesized by the soil bacteria Streptomyces 
venezuelae which display anticancer activity in drug-sensitive and multidrug-resistant breast cancer cells 
that overexpress ATP-binding cassette (ABC) transporters. Recent qPCR array data showed that 
jadomycin S decreased TOP2A and TOP2B expression, and jadomycin DS has been determined to bond 
to topoisomerase IIb, suggesting that topoisomerase II inhibition is a possible mechanism of jadomycin 
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cytotoxicity. 
Objective: To determine if jadomycin anticancer mechanisms involve the inhibition of topoisomerase IIα 
in drug-sensitive and ABCB1-overexpressing, paclitaxel-resistant MDA-MB-231 triple negative breast 
cancer cells (231-CON and 231-TXL, respectively). 
Methods: 231-CON and 231-TXL cells were treated with 15-20 µM jadomycin B, S, or F for 24-36 h. 
TOP2A and TOP2B gene expressions were determined using qPCR and topoisomerase IIα protein levels 
were determined using western blotting. Direct inhibition of topoisomerase IIα was determined using a 
kinetoplast DNA decatenation assay following a 30 minute incubation with 10-640 µM jadomycin B, S, or 
F. 
Results: Jadomycins B, S, and F significantly decreased TOP2A and TOP2B expression by 78-88% in 231-
CON and 231-TXL cells and significantly decreased topoisomerase IIα protein levels by 44-61% in 231-
CON cells, with no significant effect on topoisomerase IIα in 231-TXL cells. In the enzyme assays, 
jadomycins B, S, and F directly inhibited topoisomerase IIα with IC50 values of 180, 43, and 32 µM, 
respectively.  
Conclusions: Jadomycin cytotoxicity may involve inhibition of topoisomerase IIα gene and protein 
expression, and the direct inhibition of topoisomerase IIα. 
 

20 Influence of ACE inhibitors on frailty and cardiac function in middle-aged female C57BL/6 mice 
Kane, AE (1);Keller, K (1); Howlett, SE (1) 
1. Department of Pharmacology, Dalhousie University 
 
ACE inhibitors improve exercise capacity in functionally impaired older adults without cardiovascular 
disease and improve physical performance in aged rodents.We hypothesised that chronic treatment 
with ACE inhibitors may attenuate frailty through changes in cardiac function.  To explore this, female 
C57BL/6 mice (12 months old) were given an ACE inhibitor (enalapril; 40 mg/kg/day; n=10) or control 
(n=10) for 3 months.  At baseline, and after 3 months, frailty was quantified as deficit accumulation with 
the mouse clinical frailty index (FI).  Blood pressure (BP) was measured with a tail-cuff and in vivo cardiac 
function was measured using echocardiography.  After 3-4 months, contractile function and calcium 
homeostasis (fura-2) were measured simultaneously in field-stimulated cardiomyocytes (2 Hz), isolated 
from the mice.  FI scores were significantly lower in the enalapril group when compared to control mice 
(0.14 ± 0.01 vs 0.21 ± 0.03, p<0.05) after 3 months.  BP, heart structure and systolic and diastolic 
contractile function were not significantly different between the enalapril and control groups.  
Cardiomyocytes obtained from enalapril-treated mice, compared to control mice, showed increased cell 
shortening (1.6 ± 0.2 vs 3.0 ± 0.5 %, p<0.001) and increased velocity-to-peak contraction (0.068 ± 0.005 
vs 0.133 ± 0.016 µm/ms, p<0.001) and ½ relaxation (0.044 ± 0.005 vs 0.100 ± 0.016 µm/ms, p<0.001), with 
no changes in underlying calcium transients.  These results show that ACE inhibitors attenuate frailty in 
middle-aged animals, even in the absence of cardiovascular disease, and suggest that ACE inhibitor 
treatment may enhance cellular contractile function independent of effects on calcium homeostasis. 
 

21 Metabolomics for the prediction and early diagnosis of cisplatin induced acute kidney injury 
Lim, Y. (1); Hartjes, E. (1); Urquhart, B. (1) 
1. Department of Physiology and Pharmacology, University of Western Ontario  
 

Background: Cisplatin-induced acute kidney injury (AKI) is diagnosed by increases in serum creatinine 
(SCr). However, nephrotoxicity develops before SCr rises so there is need for predictive markers of AKI. 
FVB mice have greater susceptibility to cisplatin-AKI than C57BL/6 mice. We will use these mice to 
evaluate cisplatin AKI risk factors.   
Objectives: 1) Determine the effects of AKI on expression of renal transporters and enzymes involved in 
cisplatin disposition; 2) Investigate metabolic differences between FVB and C57BL/6 mice using 
metabolomics. 
Hypothesis: We hypothesize that metabolomic profiles will predict the development of cisplatin AKI. 
Methods: FVB and C57BL/6 strains were treated with 15 mg/kg cisplatin or saline by intraperitoneal 
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injection. Mice were sacrificed 1 and 3 days following treatment, and blood, urine and kidneys collected. 
Gene expression was assessed using RT-PCR. Liquid chromatography-mass spectrometry was used for 
untargeted metabolomics. 
Results: Expression of renal uptake transporter Oct2 and metabolizing enzyme Ggt1 in FVB mice were 
respectively 69.26% and 77.50% lower 3 days following cisplatin treatment compared to saline (p<0.05, 
p<0.001). Oct1 trended towards lower expression in day 3 cisplatin-treated FVB mice. Principle 
component analysis (PCA) of untreated FVB and C57BL/6 plasma samples showed clustering based on 
strain.  
Conclusions: Preliminary mRNA expression suggests cisplatin alters expression of drug disposition genes 
in FVB, but not C57BL/6 mice. PCA clustering of baseline mice indicates metabolic differences between 
the strains. Our preliminary data suggests possible mechanisms why FVB mice get cisplatin-AKI and 
C57BL/6 do not. 
 

22 Bitter taste receptors are expressed in ovarian cancer and mediate apoptotic signaling 
Martin, L. (1); Nachtigal, M.W. (2,3); Nguyen, E. (1); Salsman, J (4); Dellaire, G (4,5); Dupré, D.J (1) 
1. Department of Pharmacology, Faculty of Medicine, Dalhousie University, Halifax, NS, , B3H 4R2, 
Canada 
2. Department of Biochemistry and Medical Genetics, University of Manitoba, Winnipeg, MN, Canada 
3. Department of Obstetrics, Gynaecology, and Reproductive Sciences, University of Manitoba, 
Winnipeg, MN, Canada 
4. Department of Pathology, Dalhousie University, Halifax, NS, Canada 
5. Department of Biochemistry & Molecular Biology, Dalhousie University, Halifax, NS, Canada 
 
Background: Bitter taste receptors (Tas2Rs) are a subfamily of G-protein coupled receptors expressed 
not only in the oral cavity but also in several extra-oral tissues and disease states. Recently, it was shown 
that mammary epithelial cells also express Tas2Rs, and that their expression is downregulated in breast 
cancer and their expression was also observed in colon and pancreatic cancer, among others. 
Additionally, several natural bitter compounds from plants have been shown to display beneficial effects 
in ovarian cancers 
Objectives:.  
1. To determine whether several Tas2R are expressed in multiple ovarian cancer cell lines and  patient 
tissue samples at the mRNA and protein level 
2. If expressed, to determine whether Tas2Rs are functional in ovarian cancer cells. 
Methods/Results: -  qPCR analysis of 7 TAS2Rs shows that their expression was significantly reduced in 
ovarian cancer cells when compared to healthy ovarian tissue mRNA.  
-  Tas2R14 showed high expression levels by immunohistochemistry and immunocytochemistry on 
epithelial ovarian carcinoma tissues.  
-  Protein expression of several Tas2Rs was decreased in ovarian cancer cells with receptor-specific 
siRNAs, and that stimulation of Tas2R14 with noscapine displayed an effect on capsase-3 mediated 
apoptosis that was receptor-dependent.  
Conclusion: Our results demonstrate that Tas2Rs are expressed in ovarian cancer and their activation 
has an impact on cell survival. 
 

23 Effect of acute exercise on ATP metabolism in red blood cell and cardiovascular protection 
Mohammadizadeh, S.; Akhoundi, F. ; Yeung, P. K. F. 
College of Pharmacy, Dalhousie University 
 
Background and Objective : ATP metabolism plays an important role in cardiovascular homeostasis. We 
investigated the effect of exercise preconditioning on ATP metabolism in red blood cells (RBC) and 
cardiovascular protection.  
Methods: Sprague Dawley rats (SDR) were divided into 4 groups. Group A (n = 11) received isoproterenol 
(ISO) (30 mg/kg) by sc injection one hour after settling down in the experiment; group B (n = 8) received an 
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exercise on a treadmill followed by ISO two hours later; group C (n = 6) received the exercise but no ISO; and 
group D (n = 11) received no exercise and no ISO. Data were analysed using ANOVA followed by Tukey’s and 
difference considered significant at p < 0.05.   
Results: ISO induced 50% mortality (p < 0.05), which was reduced to  to 25% by exercise pre-conditioning 
(group B). ISO significantly increased Cmax of ADP (0.878 ± 0.101 vs 0.582 ± 0.064 mM) and AMP 
concentrations (0.263 ± 0.062 vs 0.066 ± 0.009 mM) in the RBC (p < 0.05), which was also reduced by 
exercise pre-conditioning. Compared to the control group D, exercise preconditioning appeared to increase 
ATP production in the RBC from ADP and AMP although the effect did not reach statistical significant (p > 
0.05).  
Conclusions: Exercise pre-conditioning appeared to decrease mortality and attenuate breakdown of ATP in 
the RBC induced by ISO. The mechanism may be via increasing ATP metabolism measurable by an 
increased production of ATP in the RBC (supported in part by Dalhousie Pharmacy Endowment 
Foundation).  
 

24 WITHDRAWN 
 

25 WITHDRAWN 
 

26 Switching patients between differing 30-mg nifedipine formulations demonstrates a similar pattern 
of effect on blood pressure as 60-mg formulations 
Pollak, PT (1) 
Herman, RJ (1) 
Feldman, RD (2) 
 
1. Department of Medicine, University of Calgary, Calgary, AB 
2. Department of Medicine, Memorial University of Newfoundland, St. John's, NFLD 
 
Background: Pharmacies frequently switch between two approved types of once-daily nifedipine. 
Clinically important changes in systolic blood pressure (SPB) have been demonstrated with switching 
between 60-mg versions of Adalat XL (AdN) and Mylan-nifedipine XL (MyN).  
Objectives: To use the same protocols to extend these observations on switching nifedipine 
formulations to include the 30-mg dosing format. 
Methods: A randomized cross-over-block design studied 36 patients receiving 30-mg-daily morning 
dosed AdN vs. MyN. After each 2-week period, 24-h Ambulatory Blood Pressure Monitoring (ABPM) was 
done. Mean 24-h and terminal 8-h SBP (22:00 h - 06:00 h) were examined. 
Results: Mean ± SE 24-h SBP was 133 ± 1.7 mmHg with AdN, and 133 ± 1.9 mmHg with MyN (p=0.43). 
Terminal 8 h, SBP was 125 ± 2.1 mmHg with AdN and 126 ± 1.9 mmHg with MyN (p=0.48).  
Conclusion: Differences in SBP patterns similar to those observed with switching the 60-mg version was 
seen, but were half the size with the 30-mg version. As such, mean population SBPs were not statistically 
different when patients were switched between the 30-mg versions. Given that many individuals had 
changes in level of blood pressure control, that differences in blood pressure responses to differing 
technologies have been demonstrated for the 60-mg version, and that no cost savings are realized by 
switching technologies, switching only risks increasing variability in blood pressure control. Consistently 
dispensing one formulation or the other to a given patients remains a reasonable precaution. 
 

27 Study of jadomycin pharmacokinetics and anti-tumor activity in balb/c mice  
Relja, N. (1); Hall, S. (1,2); Sleno, L. (4); Bennett, L. (1); MacLeod, J. (1); Martinez-Farina, C. (3); Jakeman, 
D. (1,3); Goralski, K. (1,2)  
1. College of Pharmacy, Halifax, NS, Canada 
2. Department of Pharmacology, Dalhousie University, Halifax, NS, Canada 
3. Department of Chemistry, Dalhousie University, Halifax, NS, Canada 
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4. Department of Chemistry, Université du Québec à Montréal, Montréal, QC, Canada 
 
Background: Jadomycins are natural product molecules derived from the soil bacteria Streptomyces 
venezuelae and maintain their cytotoxicity in multidrug resistant (MDR) human and mouse breast cancer 
cell lines that overexpress ATP-binding cassette (ABC) transporters. The anti-cancer effects of 
jadomycins have not been studied in animal models. 
Objective: To conduct the first in animal pharmacokinetic and tumor studies of jadomycins B, S, and F in 
Balb/C mice. 
Methods: Pharmacokinetic study- Jadomycins B, S and F were administered intraperitoneally (IP) to 
Balb/C mice at a 6mg/kg dose. Blood and tissue samples were collected between 15min and 10h for 
jadomycin analysis by mass spectrometry. Tumor study- Balb/C mice received a subcutaneous injection 
of 100,000 4T1 cells in 50µl of sterile PBS. From day 6-14, mice were administered IP 10mg/kg jadomycin 
B, S, or F or vehicle control twice daily or 5mg/kg doxorubicin once every two days and then euthanized 
for tumor analysis. 
Results: Following IP administration, jadomycins B,S and F reached a Cmax of 1-10 µM rapidly (tmax = 
15min). The jadomycins accumulated in the liver, kidney and lung relative to serum and exhibited a t1/2 of 
approximately 2h. Tumor-bearing mice treated with jadomycin F had 30% smaller tumors on average 
than the vehicle controls. No adverse drug effects were observed in the pharmacokinetic or tumor 
studies.  
Conclusion: Jadomycins are safe at a 6-10 mg/kg IP doses and achieve serum concentrations that are 
above the IC50s (1-4 µM) for human and mouse breast cancer cells in vitro. Preliminary data support that 
jadomycin F is pharmacologically active against primary breast tumors in vivo.   
 

28 Phloridzin docosahexaenoate (PZ-DHA): A novel food-derived therapeutic agent for leukemia 
Arumuggam, N. (1); Too, C.L.K. (2); Berman, J.N. (3, 4); Rupasinghe, H.P.V. (1, 4) 
1. Department of Plant, Food & Environmental Sciences, Dalhousie University, Truro, NS 
2. Department of Biochemistry & Molecular Biology, Dalhousie University, Halifax, NS 
3. IWK Health Centre, Halifax, NS 
4. Department of Pathology, Dalhousie University, Halifax, NS  
 
Background: Risk stratification in leukemia has improved the overall survival of patients. However, 
clinical problems such as drug resistance and morbidity from toxicities still exist. Polyphenols have 
therapeutic efficacy as pharmacological adjuvants to overcome these challenges. In efforts to increase 
the bioavailability and efficacy, phloridzin (PZ), a flavonoid found in apples, was conjugated with 
docosahexaenoic acid (DHA), generating a novel ester called phloridzin docosahexaenoate (PZ-DHA).  
Objective: To study the cytotoxic effects of PZ-DHA in human Jurkat and K562 leukemia cells.  
Methods: Cell viability was accessed using MTS, ATP, and lactate dehydrogenase (LDH) assays. 
Morphological alterations were observed using phase contrast microscopy. Flow cytometry analysis was 
performed to study the effect of PZ-DHA on apoptosis and cell proliferation. The effects of PZ-DHA on 
caspase 3/7 activation and DNA fragmentation were also quantified. Western analysis was conducted to 
study the effect of PZ-DHA on STAT protein expression levels. The efficacy of PZ-DHA was also tested in 
an established zebrafish xenograft model. 
Results: PZ-DHA, not PZ or DHA, reduced cell viability and ATP levels, caused extensive morphological 
alterations, and increased intracellular LDH release in Jurkat and K562 cells. PZ-DHA also selectively 
induced apoptosis in leukemia cells, while sparing normal murine T-cells. Further evaluation showed PZ-
DHA-induced caspase activation and DNA fragmentation in Jurkat cells. PZ-DHA also inhibited cell 
division and selectively down-regulated the phosphorylation of STAT3. Furthermore, PZ-DHA 
suppressed the proliferation of Jurkat cells xenotransplanted in zebrafish embryos. 
Conclusion: Overall, these findings provide evidence for PZ-DHA as a potential therapeutic agent in 
leukemia. 
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29 Functional characterization of genetic variants in the bile acid transporter NTCP 
Laura E. Russell1,2, Markus Gulilat1,2, and Richard B. Kim1,2 

1. Department of Physiology and Pharmacology, Schulich School of Medicine and Dentistry, The 
University of Western Ontario, London, Ontario, Canada 

2. Division of Clinical Pharmacology, Department of Medicine, Schulich School of Medicine and 
Dentistry, The University of Western Ontario, London, Ontario, Canada 

 
Introduction: Bile acids (BAs) are key signaling molecules which govern nuclear receptor activation and 
thereby modulate expression of genes involved cholesterol metabolism, bile acid synthesis, and drug 
disposition. The sodium taurocholate cotransporting polypeptide, NTCP, is a key hepatic bile acid 
uptake transporter also capable of transporting drugs including statins. There is little known regarding 
physiological and pharmacological effects of genetic variation in NTCP. 
Objectives: To identify rare, uncharacterized genetic variants in NTCP and to assess variant function in 
vitro.  
Materials and Methods: Rare genetic variants were identified using either our custom next-generation 
sequencing (NGS) panel or the PubMed database. An in silico prediction tool was used to predict variant 
pathogenicity. Human NTCP was subcloned into an expression vector and variants were created using 
site-directed mutagenesis. Individual plasmids were transiently transfected into HeLa cells and uptake of 
radiolabeled substrates, [3H]-taurocholate and [3H]-rosuvastatin, was assessed. 
Results: NGS data from our 149 patients revealed two uncharacterized, nonsynonymous variants: 
M184T and L205F. In vitro, the M184T variant exhibited abolished uptake for both taurocholate and 
rosuvastatin. Additionally, loss of both taurocholate and rosuvastatin transport was observed for two 
variants identified from PubMed: L138P and R252C. PubMed variants Q293E and G191R displayed loss of 
taurocholate uptake and loss of rosuvastatin uptake, respectively.   
Conclusions: Our strategy of identifying uncharacterized variants coupled with functional validation 
using a high-throughput heterologous in vitro expression system has the potential for more accurately 
predicting the clinical relevance of genetic variation in transporters such as NTCP. 
 

30 Drug release and permeation of clinically-used off-label compounded topical gabapentin 
Shakshuki, Ayah; Agu, Remigius   
College of Pharmacy, Dalhousie University  
 
Background: Topical gabapentin formulations offer an alternative or adjunctive therapeutic option with 
a lower potential for adverse effects for neuropathic pain. 
Objectives: This research aims to characterize and evaluate drug release patterns and dermal 
penetration potential of topical gabapentin in Versabase® gel (VG), emollient cream (EC) and 
Lipoderm® base (LB).  
Methods: Drug release and transdermal permeation studies were conducted using the in vitro Franz 
finite dose model. Gabapentin 1, 5 and 10% in VG, EC and LB were compounded and applied on cellulose 
membranes for drug release studies, and Strat-M®, simulated human skin for drug permeation studies. 
Samples of receptor fluid were drawn over a 6-hour or 24-hour time frame for drug release and 
permeation experiments, respectively.  
Results: No statistically significant difference in mean gabapentin drug release from VG, EC and LB was 
observed. All formulations followed the Higuchi model. For drug permeation studies, flux at steady state 

for VG, LB and EC were found to be 0.269 mg/cm2/h, 0.184 mg/cm2/h, 0.545 mg/cm2/h, respectively. 
Mean permeation of topical gabapentin 10% through Strat-M® over 24 hours was 23.3 ± 5.2% for VG, 
14.8 ± 6% for LB and 9.6 ± 3.7% for EC. Mean permeation of topical gabapentin 10% through Strat-M® 
over 24 hours was 23.3 ± 5.2% for the VG, 14.8 ± 6% for LB and 9.6 ± 3.7% for EC.  
Conclusion: This study demonstrates the ability of gabapentin to penetrate through Strat-M® in three 
different formulations and provides some information on the clinical potential of dispensed topical 
gabapentin formulations. 
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31 Successful use of high-dose oral apixaban in short-bowel malabsorption syndrome 

Sun, GR(1); Kim, RB (1); Pollak, PT (2) 
 
1. Schulich School of Medicine and Dentistry, Division of Clinical Pharmacology and Toxicology, 
Department of Medicine, Western University, London, ON, Canada 
2.Cumming School of Medicine, Medicine, Cardiac Sciences, Emergency Medicine, and Physiology & 
Pharmacology, University of Calgary, Calgary, AB, Canada 
 
Background: A 45-year-old woman with thrombophilia, suffered multiple thrombotic events including 
bowel infarction producing short-gut-syndrome. Difficulties with several anticoagulants resulted in 
fondaparinux prophylaxis. Concerns regarding medication funding and injection burden resulted 
brought apixaban thrombosis prophylaxis into consideration. 
Objectives: To establish safety-efficacy of apixaban administration despite enteral malabsorption. 
Methods: This patient’s intrinsic ability to absorb apixaban was initially assessed using a four-dose trial 
of low-dose apixaban (1.25 mg) co-administered with her regular fondaparinux. Degree of absorption 
was assessed from 2-h post-dose peak concentration. Clearance was assessed by comparing peak to 
trough concentrations. Linearity of dose scaling was assessed with a peak concentration collected after a 
single 5-mg dose.  
Results: The patient absorbed 33% as much as a control subject. Thus apixaban 15 mg BID was tested 
during a 2-day trial with fondaparinux stopped. Apixaban plasma concentration was 316 ng/ml 2 hours 
post-3rd-dose with a trough of 140 ng/ml, which were modestly greater than the median Cmax and Cmin 
concentrations noted in the Eliquis (apixaban) product monograph for patients with venous 
thromboembolism (VTE) or atrial fibrillation (AF) who are prescribed the standard 5 mg BID dose. T1/2 
was 8.1 hours. After one month of 15 mg BID dosing, therapeutic apixaban concentrations were verified. 
Four months later, she has not suffered any thrombotic or hemorrhagic events. 
Conclusions: Therapeutic drug measurement confirmed that appropriate plasma apixaban 
concentrations could be achieved in non-standard patients using pharmcokinetically adjusted oral doses. 
Annual financial benefit of > $20,000 and improved quality of life were achieved by stopping 
fondaparinux.  
 

32 Identifying the role of GPSM3 on susceptibility to kidney disease  
Surmanski, A. (1); Chakrabarti, S. (2); Urquhart, B.L. (1); Chidiac, P. (1) 
1 – Department of Physiology and Pharmacology 
2 – Department of Pathology and Laboratory Medicine  
 
The loss of kidney function.in kidney disease typically arises from damage to glomeruli. Damage to 
podocytes, which are visceral epithelial cells within the glomerulus, frequently underlies kidney disease. 
Although their physiological function is established, the role of podocytes in injury is not. Our studies 
focus on the role of G protein signaling modulator 3 (GPSM3), which governs G protein-coupled receptor 
signaling and is selectively expressed in podocytes. Apart from established effects on G protein 
activation, physiological functions of GPSM3 are not well understood and its role within the glomerulus 
is unknown. We hypothesize that GPSM3 contributes to normal podocyte function and its gene 
expression will be upregulated as a protective mechanism in response to glomerular damage. E11-
conditionally immortalized murine podocyte cells were cultured at 37°C and treated with normal (5.5 
mM) or high glucose (25mM) medium over 48 hours. GPSM3 expression levels were subsequently 
measured with qPCR. In addition, C57BL/6 mice were intraperitoneally injected with saline or 
Streptozotocin (STZ) to induce diabetes and GPSM3 mRNA was assessed by qPCR at 2- and 8-weeks 
post treatment. GPSM3 expression increased in high glucose podocytes compared with controls. GPSM3 
transcript levels were increased in 8-week but not 2-week diabetic mice compared with controls. 
Understanding how GPSM3 changes under normal and pathophysiological conditions could provide 
insight on delineating possible mechanisms responsible for changes in podocyte signaling during injury. 
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These findings may contribute to development of novel diagnostic techniques as well as development of 
novel approaches for treating and preventing kidney disease. 
 

33 Cerebrovascular safety of Sulfonylureas: The role of KATP channels in neuroprotection and stroke risk 
in Sulfonylurea treatment of type 2 diabetes 
Szeto, VY. (1); Liu, R. (1); Wang, H. (1,2); Xu, B. (1,2); Jin, T. (1,3); Mannucci, E. (4); Feng, ZP. (1)*; Sun, 
HS. (1,2,3,5)*. *Corresponding authors  
1. Department of Physiology, University of Toronto 
2. Department of Surgery, University of Toronto 
3. Institute of Medical Science, University of Toronto  
4. Diabetology, Careggi Hospital, University of Florence 
5. Department of Pharmacology, University of Toronto 
 
Background: Diabetes mellitus (DM) increases stroke risk significantly, especially if glycemic control is 
inadequate. Sulfonylureas are the oldest and most commonly used anti-diabetics. Sulfonylureas block 
KATP channels in pancreatic beta cells triggering insulin release. This is problematic as KATP channels 
demonstrate neuroprotection against ischemia. Few studies have addressed stroke risk associated with 
different DM treatments.  
Objectives:  
1. To investigate the effect of DM on stroke outcomes 
2. To investigate the role of KATP channels in neuroprotection 
3. To evaluate stroke risk associated with DM treatments  
Methods: DM was established by streptozotocin (STZ) injection to ablate pancreatic β-cells and induce 
hyperglycemia. Role of KATP channel in neuroprotection was revealed by KATP agonist (diazoxide) and 
antagonist (tolbutamide) in vitro (oxygen glucose deprivation, neuron cultures) and in vivo (middle 
cerebral artery occlusion (MCAO) in adult male C57BL/6J) model of ischemic stroke. A systematic meta-
analysis was performed in accordance with PRISMA and multivariate logistic regression was used to 
evaluate the stroke risk associated with sulfonylureas in literature.  
Results: STZ-induced diabetic mice displayed larger infarct areas, increased levels of NMDAR-2B, PSD-
95 and decreased phosphorylated GSK-3β proteins and greater behavioral deficit post-MCAO. KATP 
blockade by tolbutamide increased OGD-induced cell death, MCAO-induced infarct and neurobehavioral 
deficits while KATP activation by diazoxide conferred neuroprotection. Meta-analysis showed higher 
stroke morbidity ratio in T2DM patients using sulfonylureas as either monotherapy or in conjunction 
with other anti-diabetics.  
Conclusion: Sulfonylurea use reduces neuroprotection by KATP channels in ischemic events and increases 
stroke risk in T2D patients as compared to other anti-diabetic drugs.  
 

34 The Ocular Anti-inflammatory and Analgesic Actions of the Non-Psychoactive Cannabinoids, 
Cannabidiol and HU308, are mediated through Cannabinoid 2 Receptor (CB2R) 
Thapa, D. (1); Toguri, T.J. (1); Szczesniak, A.M. (1); Kelly, M. (1, 2, 3) 

1. Department of Pharmacology, Dalhousie university 
2. Department of Anesthesia, Pain Management & Perioperative Medicine, Dalhousie University 
3. Department of Ophthalmology & Visual Sciences, Dalhousie University, Halifax, NS. 

 
Background: Current treatments for ocular pain are frequently ineffective. Cannabinoid 2 receptor 
(CB2R) activation produces analgesic and anti-inflammatory effects in the absence of psychoactivity.  
Objectives: To investigate the ocular anti-nociceptive and anti-inflammatory properties of a non-
psychoactive phytocannabinoid, cannabidiol (CBD), and its derivative, HU308, in a mouse model of 
corneal hyperalgesia and inflammation. 
Methods: Experimental corneal hyperalgesia and inflammation were generated using chemical 
cauterization in wildtype (WT) and CB2R knockout (CB2R-/-) mice. Cauterized eyes were treated with 
topical cannabinoids in the presence/absence of the cannabinoid 1 receptor (CB1R) antagonist, AM281 
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(2.5mg/kg i.p.). The ocular pain response (blink response, squints and eye wipes) was quantified from 30 
sec video recordings measured at 6 hrs post-injury following topical capsaicin challenge. Corneal 
inflammation was analyzed using neutrophil counts at 12 hours post-injury. 
Results: Corneal cauterization resulted in an increased pain response (hyperalgesia) to capsaicin at 6 hrs 
post-injury. Topical application of 5% (w/v) of CBD or 1.5% (w/v) of HU308 reduced pain in WT mice 
compared to control eyes. These effects were reduced in CB2R-/- mice but remained unaffected in 
AM281-treated mice. Neutrophil infiltration into the cauterized cornea was increased at 12 hrs post-
injury in WT mice and was enhanced in CB2R-/- mice. Both 5% CBD and 1.5% HU308 reduced neutrophil 
infiltration in WT mice; these effects were reduced in CB2R-/- mice. 
Conclusion: CBD and HU308 are anti-nociceptive and anti-inflammatory following corneal injury and 
mediated their actions through CB2R activation. Cannabinoids activating CB2R could offer a novel 
therapy for ocular pain and inflammation. 
 

35 Role of the C-terminal tail in regulating Proteinase Activated Receptor (PAR)-2 signaling. 
Thibeault, P (1)., Vanderboor, C (1)., Ramachandran, R (1). 
1. Department of Physiology and Pharmacology, University of Western Ontario 
 
Background: Proteinase activated receptors (PARs) are a four-member family of G-Protein Coupled 
Receptors (GPCR). PARs are distinct from other GPCRs due to their mechanism of activation which 
involves proteolytic cleavage by enzymes such as trypsin (PAR2), thrombin (PAR1,4) and Cathepsin-G 
(PAR4). PARs are expressed throughout the human body and are important regulators of the innate 
immune response to injury or infection. (Adams et al., 2011). Recent studies have shown that the C-
terminus of GPCRs can be an important site for signaling effector interaction with activated receptors. 
Here we examined the role of the PAR2 C-terminus in regulating receptor signaling and trafficking. 
Objectives: To understand structural determinants of PAR2 C-terminus interaction with signaling 
effectors.  
Methods: We generated PAR2 c-tail mutants (PAR2-C361A; PAR2-S383-385A) in order to examine the role 
of the palmitoylated cysteine residue and receptor phosphorylation on signaling and trafficking. 
Bioluminescence resonance energy transfer (BRET) assays were conducted with fluorescently tagged 
(eYFP) wildtype (wt) and mutant PAR2 receptors (PAR2-C361A -YFP; PAR2-S383-385A-YFP) and renilla 
luciferase tagged beta-arrestin 1 and 2 to define agonist induced recruitment of beta-arrestin. Signaling 
assays monitored PKC/IP3/DAG calcium mobilization and MAPK activation. Assays were conducted in 
CRIPSR/Cas9 PAR2 knockout HEK293 cells (Cr.PAR2KO) transfected with wt-PAR2, PAR2-C361A-YFP, or 
PAR2-S383-385A-YFP. Confocal microscopy was employed to determine receptor trafficking.  
Results/Conclusions: We find the PAR2-C361A recruited less beta-arrestin 1/2 compared to wt-PAR2, 
while PAR2-S383-385A-YFP exhibited no significant differences. PAR2-C361A; PAR2-S383-385A were found to 
have altered signaling compared to wt-PAR2. We find no significant differences in receptor 
internalization.  
 

36 Risk factors for drug-related emergency department visits in older men and women 
Shanna Trenaman BScPharm, MAHSR, ACPR (1,3); Susan Bowles PharmD, MSc (1,3); Melissa Andrew 
MD, PhD (2,3); D. David Persaud PhD (4) 
1. College of Pharmacy, Dalhousie University 
2. Department of Medicine, Dalhousie University 
3. Capital Health, Nova Scotia Health Authority 
4. School of Health Administration, Dalhousie University 
 
Background: Older adults are known to be at risk of drug-related emergency department visits.  Prior 
research has shown that polypharmacy and the use of inappropriate medication increases the risk of 
drug-related emergency department visits for seniors.  These investigations fail to consider any sex 
specific differences in the risk factors for drug-related emergency department visits. 
Objective: The goal of the present study was to examine medication appropriateness, using the 
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medication appropriateness index (MAI), as well as other medical, social and economic factors as 
predictors of drug-related emergency department visits in seniors with attention to sex-specific 
differences. 
Methods: This was a retrospective cohort study included subjects 65 years of age or older who were 
assessed by Geriatric Internal Medicine in the emergency department at a Tertiary Care center. Potential 
risk factors were examined focusing on the subject’s medical history, medication use, function, 
cognition, demographics and social supports and stratified based on sex.   
Results: The analysis showed that narcotic drug use, any anticholinergic drug use, lack of social supports 
and increased use of inappropriate medications as identified by an increased medication 
appropriateness index increased the risk of drug-related hospital visits in the entire cohort. Sex specific 
differences were investigated as well.   
Conclusions: This study confirms that avoidance of anticholinergic medications, narcotics and 
inappropriate medications as well as the presence of adequate social support is important in avoiding 
drug-related emergency department visits in older adults. It also begins to explore sex specific 
differences in risk factors for drug-related emergency department visits in seniors. 
 

37 Transient Receptor Potential Melastatin 2 (TRPM2) channels mediate neonatal hypoxic-ischemic 
brain injury in mice 
Turlova, E. (1)(2); Huang, S. (1)(2); Li, F. (1)(2); Abussaud, A. (1)(2); Wang, H. (1)(2); Mori, Y. (3); Feng, ZP. 
(2); Sun, HS. (1)(2). 
1.Department of Surgery, University of Toronto, Canada. 
2.Department of Physiology, University of Toronto, Canada. 
3.Department of Synthetic Chemistry and Biological Chemistry, Kyoto University, Japan. 
 
Background: Transient receptor potential melastatin 2 (TRPM2), a calcium-permeable non-selective 
cation channel, is reported to mediate brain damage following ischemic insult in adult rodents. However, 
the role of TRPM2 channels in neonatal hypoxic-ischemic brain injury remains unknown.  
Objectives: We wanted to investigate the response of TRPM2+/- and TRPM2-/- neonatal mice to hypoxic-
ischemic brain injury.  
Methods: To study the effect of TRPM2 on neonatal brain damage, we used 2,3,5-triphenyltetrazolium 
chloride (TTC) staining to assess the infarct volume and whole brain imaging to assess morphological 
changes in the brain. In addition, we also evaluated neurobehavioral outcomes for sensorimotor function 
and activation of immune cells in the ischemic penumbra using immunohistochemistry 7 days following 
hypoxic-ischemic brain injury. We also assessed the activation of TRPM2-mediated signaling pathway by 
western blot.  Results: We report that the infarct volumes were significantly smaller and behavioral 
outcomes were improved in both TRPM2+/- and TRPM2-/- mice compared to that of wildtype mice. Next, 
we found that TRPM2-null mice showed reduced dephosphorylation of GSK-3β following hypoxic 
ischemic injury unlike sham mice. TRPM2+/- and TRPM2-/- mice also had reduced activation of astrocytes 
and microglia in ipsilateral hemispheres, compared to wildtype mice. These findings suggest that 
TRPM2 channels play an essential role in mediating hypoxic-ischemic brain injury in neonatal mice.  
Conclusion: Genetically eliminating TRPM2 channels can provide neuroprotection against hypoxic-
ischemic brain injury and this effect is elicited in part through regulation of GSK-3β. 
 

38 WITHDRAWN 
 

39 Role of TRPM7 in glioblastoma  
Wong R (1,2); Turlova E (1,2); Feng ZP (2); Rutka J (1); Sun HS (1,2)  
1. Department of Surgery, University of Toronto  
2. Department of Physiology, University of Toronto 
 
Background: Glioblastoma (GBM) remains the most common and aggressive malignant brain tumor 
originating in the central nervous system. Diagnosis is lethal with a median survival of <15 months. 
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Aberrant TRPM7 expression has been linked to GBM cellular functions (i.e. proliferation, migration and 
invasion). We hypothesize that inhibition of TRPM7 suppresses GBM cellular functions.  
Objectives: To establish TRPM7 as a potential drug target by evaluating the TRPM7 potentiator, 
naltriben, on GBM viability, migration, and invasiveness.  
Methods: Using the human GBM cell line U87, we employed the whole-cell patch-clamp technique to 
examine TRPM7 electrophysiological properties. We then assessed GBM cellular functions with Fura-2 
Ca2+ imaging, scratch wound assays, Matrigel invasion experiments, MMP-2 protein expression, and 
MTT assays. With Western immunoblots, we also assessed the protein levels of p-Akt/t-Akt, and p-
ERK1|2/t-ERK1|2.  
Results: We first demonstrated that naltriben enhanced the endogenous TRPM7-like current in U87 
cells. Next, we showed robust Ca2+ influx following naltriben application. U87 cell migration and 
invasion were significantly enhanced with naltriben, but not viability and proliferation. Moreover, we 
found that naltriben enhanced the MAPK/ERK signaling pathway, but not the PI3k/Akt pathway.  
Conclusions: Because potentiated TRPM7 activity contributes to the devastating migratory and invasive 
characteristics of GBM, our study confirm the involvement of TRPM7 in GBM cellular functions.  
 

40 The lymphocyte toxicity assay (LTA) for the diagnosis of hypersensitivity reactions to antibiotics in 
patients with cystic fibrosis 
Awatif MO Abuzgaia (1,4) and Michael J Rieder (1,2,3,4) 
(1) Department of Pediatrics, (2) Medicine, (3) Physiology and Pharmacology, Schulich School of 
Medicine and Dentistry, (4) Robarts Research Institute, Western University, London, Ontario, Canada 
 
Background: Patients with cystic fibrosis (CF) are more susceptible to drug hypersensitivity reactions 
(DHRs) than the general population. They are also prone to frequent chest infections and therefore have 
frequent use of antibiotics (ABs) especially beta-lactams and co-trimoxazole to combat respiratory 
exacerbations. The prevalence of antibiotic allergy in CF patients is reported to be as high as 26% to 
50%.  
Objectives: To evaluate the usefulness of the in vitro toxicity model (the lymphocyte toxicity assay, LTA) 
as a diagnostic tool for DHRs in CF patients.  
Method: Lymphocytes isolated from 11 CF patients, who developed DHRs to penicillins, cephalosporins 
and co-trimoxazole, and 11 drug-naive healthy controls were exposed to in vitro insult with the 
suspected drug and isolated rat liver microsomes (RLMs). Cell death was measured using the MTT 
method and expressed as percentage of control (vehicle without the drug)  
Results: Cells isolated from CF-DHRs patients exhibit significantly higher degrees of cell death when 
incubated with the culprit drug and RLMs than cells from healthy controls. The increase in cell death in 
cells isolated from patients compared to controls at 100 uM drug was on average 30% (p>0.05). In 
addition, only the culprit drug induced the same significant degree of cells death.  
Conclusion: The in vitro toxicity model (LTA) may be a useful diagnostic tool for DHRs to ABs in CF 
patients. Accumulation of toxic reactive metabolites seems to play a major role in the pathophysiology 
of DHRs in CF patients. A larger study with non-CF controls is needed to confirm these findings. 
 

41 Targeted natural product discovery by activation of silent Streptomyces venezuelae gene cluster 
through overexpression of pathway-specific regulator  
MacLeod, Jeanna M. (1); Jakeman, David L. (1,2)  
1. College of Pharmacy, Dalhousie University  
2. Department of Chemistry, Dalhousie University  
 
Natural products from bacteria and plants are a valuable source of drug candidates, as they are designed 
through evolution to interact with biological systems. Streptomyces venezuelae ISP5230 has been 
studied for its ability to produce natural products with biological activity, chloramphenicol and the 
jadomycin family of compounds. An analysis of the S. venezuelae genome sequence using AntiSMASH 
3.0 software indicated the presence of more than thirty uncharacterized biosynthetic gene clusters 
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(BGCs). Many of the identified BGCs bear limited homology to known gene clusters or sub-clusters, 
suggesting they may produce natural products with novel chemistry. These “silent” BGCs which are un- 
or under-expressed in laboratory conditions can be overexpressed by inserting promoter sequences 
upstream of activator or structural genes or derepressed by deleting repressor genes. Cluster 11R6 
contains a sub-cluster homologous to the indolocarbazole scaffold biosynthetic genes downstream from 
a putative large ATP-binding LuxR (LAL) family activator. Indolocarbazoles are generally effective 
inhibitors of protein kinases and are candidates for anti-cancer drug therapy. A vector was constructed 
to insert the strong constitutive ermE* promoter and a ribosomal binding site ahead of the LuxR gene by 
homologous recombination. The vector was transformed into wild-type S. venezuelae ISP5230 by 
conjugation, and selection of a mutant strain with the ermE* promoted LuxR gene was successful. 
Multiple culture conditions favorable for indolocarbazole production are being screened to assess the 
production of novel natural products. Any new compounds detected through screening will be isolated 
and characterized. Novel structures will be assessed for biological activity in anti-proliferative assays.  
 

42 Sub-chronic exposure to Dexamethasone impairs cognitive function and Insulin in Prefrontal Cortex 
of male Wistar rats.  
Amin Abdulbasit1, Alli-Oluwafuyi Abdul-musawwir2*, Fii Stephen Michael1§, Amusa Shukurat 
Onaopemipo1§, Imam Aminu3, Asogwa Nnaemeka Tobechukwu4, Abdulmajeed Wahab Imam1, 
Olaseinde Folajimi1, Owoyele Victor Bamidele1 

*Presenting author 
1Department of Physiology, Faculty of Basic Medical Sciences, University of Ilorin, Nigeria. 
2Department of Pharmacology and Therapeutics, Faculty of Basic Medical Sciences, University of Ilorin, 
Nigeria. 
3Department of Anatomy, Faculty of Basic Medical Sciences, University of Ilorin, Nigeria. 
4Central research laboratory, Tanke, Ilorin, Nigeria. 
§Contributed equally 
Correspondence:  
Amin Abdulbasit, +2348024018750, amin.a@unilorin.edu.ng, muzzammil11m@gmail.com 
Alli-oluwafuyi Abdul-musawwir, +2348060459854. aoluwafuyi.am@unilorin.edu.ng  
 
Chronic stress or prolonged glucocorticoid administration impairs higher cognitive functions in rodents 
and humans. However, the mechanisms are not fully clear. Insulin and receptors are expressed in the 
brain and are involved in cognition. Insulin resistance accompanies Alzheimer’s disease and associated 
cognitive decline. Our goal in this study was to evaluate the effects of sub-chronic administration of a 
glucocorticoid, dexamethasone (DEX) on behavior and biochemical changes in prefrontal cortex (PFC). 
Male Wistar rats were administered DEX (2, 4 & 8 mg/kg, Intraperitoneal) or saline for seven consecutive 
days and behavior was assessed in the following paradigms: “Y” maze, elevated plus maze, Morris’ water 
maze and novel object recognition (NOR) tests. Insulin, lactate dehydrogenase (LDH) and Superoxide 
Dismutase (SOD) activity were evaluated in homogenates of prefrontal cortex. DEX-treated rats 
exhibited impaired prefrontal cortex function manifesting as reduced locomotion, impaired novel object 
exploration and impaired short- and long-term spatial memory compared to normal controls (p < 0.05). 
These effects were not consistently dose-dependent. These behavioral alterations were accompanied by 
decrease in insulin concentration observed in PFC of 4 mg/kg DEX-treated rats compared to control 
(10μIU/mg vs. 50μIU/mg; p < 0.05) but not 2mg/kg. Furthermore, we report slight modification of brain 
stress markers LDH and SOD (p > 0.05). These results indicate that prolonged activation of GCs disrupt 
prefrontal cortex function which may be related to insulin impairment. These effects may not be 
attributable to non-specific elevation of oxidative stress in brain. Future studies would evaluate 
mechanisms of GR-induced insulin loss. 
 

43 Introduction of Plasmid DNA Into Human Mast Cell Lines Using Lipid Nanoparticles Generated By 
Microfluidic Mixing 
Duguay, B.A.1, Huang, K.W.1, and Kulka, M.1,2 
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1National Institute for Nanotechnology, National Research Council Canada, Edmonton, Alberta, Canada. 
2Department of Medical Microbiology and Immunology, University of Alberta, Edmonton, Alberta, 
Canada. 
 
Mast cells are important innate immune cells and have important roles in mediating allergy and asthma. 
Studying the molecular mechanisms regulating these and other processes in mast cells is important to 
aid in the development of novel therapeutics. Often this form of research involves genetically 
manipulating cells using RNA/DNA delivery techniques such as lipofection, transduction, and 
electroporation. However, as with various leukocytes, human mast cells are often refractory to the 
delivery of DNA by standard lipofection. Therefore, we investigated the utility of lipid nanoparticles 
(LNPs) containing the ionizable cationic lipids 1,2-dioleoyloxy-3-dimethylaminopropane (DODAP), 1,2-
dioleyloxy-3-dimethylaminopropane (DODMA) or 2,2-dilinoleyl-4-(2-dimethylaminoethyl)-[1,3]-
dioxolane (DLinKC2-DMA) for the delivery of plasmid DNA into human mast cell lines. We demonstrate 
for the first time that LNPs are capable of achieving significant and reproducible levels of plasmid DNA 
transfection in Human Mast Cell-1.2 (HMC-1.2) and Laboratory of Allergic Diseases 2 (LAD2) cells. These 
levels reached >50% and >15% in HMC-1.2 and LAD2 cells, respectively; and outperformed the 
commercially available reagent Lipofectamine 3000 in both cases. Moreover, LNP treatments were well 
tolerated by the human mast cell lines with cell viability in the cell population remaining above 72% for 
all tested conditions. Together, these observations illustrate the efficacy of this technique for mast cell 
researchers and further support the use of LNPs for nucleic acid delivery in leukocytes. Moreover, the 
ability to conjugate bioactive molecules to the LNP surface offers the potential of targeted delivery of 
nucleic acids or a variety of small molecules into leukocytes. 
 

44 WITHDRAWN 
 

45 Genome-wide association analyses to uncover the genetic predictors of L-asparaginase-induced 
pancreatitis 
Britt Drögemöller1,2,3, Shinya Ito4, Bruce Carleton2,3,5 & Colin Ross1,2,3 and The Canadian 
Pharmacogenomics Network for Drug Safety Consortium  
 
1: Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, BC, Canada  
2: BC Children’s Hospital Research Institute, University of British Columbia, Vancouver, BC, Canada 
3: Department of Pediatrics, Division of Translational Therapeutics, Faculty of Medicine, University of 
British Columbia, Vancouver, BC, Canada 
4: Clinical Pharmacology and Toxicology, The Hospital for Sick Children, University of Toronto, Toronto, 
ON, Canada  
5: Pharmaceutical Outcomes Programme, BC Children’s Hospital, Vancouver, BC, Canada 
 
Background: L-asparaginase is highly effective in the treatment of pediatric acute lymphoblastic 
leukemia. Unfortunately, this treatment is accompanied with debilitating adverse drug reactions, such 
as pancreatitis. As clinical variables are poor predictors of this adverse drug reaction, this study aims to 
identify the genetic factors that are involved in the development of L-asparaginase-induced pancreatitis. 
Methods: A total of 123 patients who have been treated with L-asparaginase were recruited from 13 
oncology units across Canada. Extensive demographic and clinical data have been collected for all 
patients and genotyping of 740,000 genetic variants has been performed using the Illumina 
HumanOmniExpress array. Genome-wide association analyses and pathway analyses were performed 
using R, SVS, PrediXcan and WebGestalt.  
Results: Genome-wide association analyses revealed five regions that were associated with L-
asparaginase-induced pancreatitis (P<1x10-6). Drug association enrichment analyses using WebGestalt 
revealed an enrichment in genes that are related to adenosine triphosphate (ATP) (adjP=0.0022).  
Conclusions: This study has identified a role for genes involved in the ATP pathway and the 
development of L-asparaginase-induced pancreatitis. These results align well with reports that 
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pancreatitis can be prevented by supplementation with intracellular ATP and provide further insight into 
the development of strategies to prevent the occurrence of this adverse drug reaction. 
 

46 CEP72 and ABCC1 pharmacogenomic variation and vincristine-induced neurotoxicity in pediatric 
acute lymphoblastic leukemia 
Wright, G.1,2; Amstutz, A.2,3; Shih. J.2; Loo, T.2,3; Drögemöller, B.2,4; Rassekh, S.2,3; Hayden, M.1,2; 
Carleton, B.2,3; Ross, C. 2,4 and The Canadian Pharmacogenomics Network for Drug Safety Consortium 
1Department of Medical Genetics, University of British Columbia, Vancouver, British Columbia, Canada; 
2BC Children’s Hospital Research Institute, Vancouver, British Columbia, Canada; 3Division of 
Translational Therapeutics, Department of Pediatrics, University of British Columbia, Vancouver, British 
Columbia, Canada; 4Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, 
Canada 

 
Background: Vincristine is an effective chemotherapeutic drug that is used to treat a variety of cancers, 
including acute lymphoblastic leukemia (ALL). The clinical utility of this medication, however, is limited 
by dose-limiting neurotoxicities that include both sensory and motor neuropathies. The identification 
and validation of pharmacogenomic markers for vincristine-induced peripheral neuropathies (VIPN) 
could be used to predict patients at an increased risk for this adverse event in the clinic.  
Objectives: We sought to determine the VIPN-related role of: (i) a recently-identified risk variant (CEP72 
rs924607) and (ii) pharmacogenomic variants from absorption, distribution, metabolism, and excretion 
(ADME) genes. 
Methods: Pediatric ALL patients were recruited from seven healthcare centres across Canada and were 
retrospectively graded for VIPN using an intervention-based grading scale. Patients were assessed for 
relevant clinical information and genotyped for the CEP72 variant and for 7,907 ADME variants. 
Results: Sex, vincristine duration and nifedipine use differed significantly between cases (VIPN grade ≥2) 
and controls (VIPN grade 0). CEP72 rs924607 TT genotype was significantly associated with VIPN 
(P=0.039, OR 3.4), while the top variant from the ADME analyses was an intronic ABCC1 (P=5.34x10-5, OR 
4.9), a transporter gene that is involved in both the transport and resistance to vincristine. 
Conclusions: By confirming that CEP72 rs924607 contributes towards VIPN-risk in a retrospective cohort 
for the first time, this study provides essential corroboratory evidence for the potential clinical 
application of this biomarker in pediatric ALL. Further, ABCC1 pharmacogenomic variation with regards 
to VIPN provides a highly relevant avenue for future investigations. 
 

47 The antimetastatic effects of ginkgolic acids on breast cancer cells 
Sami Hamdoun and Thomas Efferth 
Department of Pharmaceutical Biology, Institute of Pharmacy and Biochemistry, Johannes Gutenberg 
University, Mainz, Germany 
 
Background: Ginkgolic acids (GA), a group of alkyl phenols found in crude extracts of Ginkgo biloba 
leaves, are known to have anticancer activity, but their mode of action is not well understood. 
Objectives: Our aim was to investigate the anti-migratory activity of seven GA against breast cancer 
cells and determine their mechanism of action.  
Methods: A wound healing assay was performed on MCF-7 and MDA-MB 231 cells after treatment with 
GA. Resazurin assays were performed to test cytotoxicities of GA. NF-κB signaling activity was tested 
after treatment of  HEK Blue Null 1 cells with GA. Protein levels of IκBα in GA treated MDA-MB 231 cells 
was determined by Western blotting. The sumoylation of NEMO was measured after treatment with GA. 
mRNA levels of uPA, PAI-1 CXCR4 and MMP-9 in MDA-MB 231 cells were measured using qPCR after 
treatment with GA. Molecular docking was applied to GA on SUMO E1. 
Results: GA inhibited wound healing in MCF-7 and MDA-MB 231 cells without cytotoxic effects. They 
inhibited NF-κB activity in the HEK Blue Null 1reporter cell line, the degradation of IκBα as well as the 
sumoylation of NEMO. Furthermore, they down-regulated uPA, PAI-1 CXCR4 and MMP-9 in MDA-MB 
231 cells. In silico, GA strongly bound to the adenylation site of SUMO  E1. 
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Conclusion: GA showed anti-migratory activity at non-cytotoxic concentrations in breast cancer cells. 
This effect can be explained by the inhibition of NEMO sumoylation, inhibition of IκBα degradation,  
reduction of NF-κB activity, and the down-regulation of metastasis related genes. 
 

48 Association of Prenatal and Early-Life Antibiotics with Childhood Dysbiosis and Obesity: A Systematic 
Review  
Srivastava, A (1); Chau, K (2); Lytvyn, L (2); Kwon, H (1); Adams-Webber, T (2); Johnston, BC (2) 
1 Faculty of Health Sciences, McMaster University, Hamilton, Ontario, Canada 
2The Hospital for Sick Children Research Institute, Peter Gilgan Centre for Research and Learning, 
Toronto, Ontario, Canada 
 
Background: Prenatal exposure to antibiotics may alter normal maternal-fetal microbiota exchange, 
which may consequently contribute to aberrant microbial colonization of the infant gut and increased 
susceptibility to disease later in life. This systematic review aims to evaluate the evidence on the 
potential impact of prenatal, early-life, and multiple antibiotic exposures on the gut microbiota and 
health outcomes in later childhood.  
Methods: A search of relevant databases was conducted from inception to June 2016. Keywords used 
included antibiotic, prenatal, infant, microbiome, overweight, obesity.  
Observational studies or randomized trials involving children (aged 0 to 18 years) evaluating the 
potential impact of antibiotics prenatally and early life on microbial diversity and the incidence of 
overweight and obesity will be included.  
Target outcome measures include: microbiota diversity and incidence of overweight (BMI ≥ 25), obesity 
(BMI ≥ 30). Risk of bias and the quality (certainty) of the estimates using Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) guidelines will be assessed.  
Results: Sixteen studies were included; five studies examined the impact of prenatal or early-life 
antibiotics on microbial composition and eleven addressed overweight/obesity. Among the included 
studies, 6 studies demonstrated a more prominent obesity risk associated with early antibiotic use in 
boys than girls. Full results will be presented at the meeting.   
Conclusions: Prenatal and early-life antibiotic exposure is associated with alterations in the colonization 
pattern of the developing infant gut microbiota. Findings will show the potential impact of antibiotics on 
childhood health outcomes and highlight the potential importance of judicious use of antibiotics. 
 

 


