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NSAIDS: How clarifying a question of toxicity added to the vocabulary of pharmacology (A memoir).
Michael W Whitehouse, Schools of Medicine (Gold Coast) and Natural Science (Nathan), Griffith University, Qld.

Background: Sixty years ago, synthetic corticosteroids (SCS) were being (over)-prescribed for arthritis and other
inflammatory disorders. They came at enormous cost, notably to a patient’s connective tissues (CT), fluid and fat
regulation. But how were physicians and their patients to be weaned from their deceptive euphoric effects?
Procedures: a) Show how SCS were developed from toxicity assays in rats eg thymus involution, reducing
experimental granuloma, etc.; b) identify chemical mechanisms of SCS side effects eg muscle wasting, impaired CT
anabolism/regeneration; c) ‘flag’ alternative treatments providing analgesia and reducing inflammation without the
metabolic havoc of SCS: d) use the descriptor ‘“Non-steroid’ to clearly direct attention to other less noxious anti-
inflammatories (1). What happened: Jonas Buer, Norway, recently reported the term NSAID had been used in over
4 million citations (2), tracing its first use to published abstracts in 1960 and subsequent publication in Nature
(1961) in which Jay Lash (U.Pennsylvania) and | reported a chemical basis for the toxic effects of SCS on
embryonic cartilage development in vitro (3). [This was my first serious venture into biochemical toxicology.]
Conclusion:  The need to define a biochemical/toxicological distinction between SCS and all other anti-
inflammatories has served its original purpose. This initial report showed how objective markers of toxic drug
effects on tissue development and turnover could be quantified ex vivo. Extensive adoption of the NSAID acronym
by most reputable sources of drug information was surprising but gratifying.

Disclaimer: | may not have been the first to colloquially use the term ‘non-steroid(al)’ as a prefix but merely note
Buer’s findings that | probably authored its first appearance in the English medical literature.

References: 1. Whitehouse MW (1964) Biochemical and pharmacological properties of anti-inflammatory drugs.
Progr Drug Res. 8:321-429.

2. Buer J (2014) Commentary. Inflammopharmacology. DOI 10.1007/s10787-014-0211-1.

3. Whitehouse MW, Lash JW (1961) Effect of cortisone on the biogenesis of cartilage. Nature. 109:37-39.
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Activation of AMPK prevents drug induced mitochondrial and hepatocellular damage

Ghada Haydar*, Geoff Farrell? and Dong Fu*

Faculty of Pharmacy, The University of Sydney!, Sydney, NSW; School of Medicine, Australia National
University?, Canberra, ACT.

Introduction. Drug induced liver injury (DILI) is responsible for many cases of acute liver failure; and it is the most
common reason for withdrawing new agents during drug development or after approval. To date, few strategies have
focused on mitochondrial damage for treatment of DILI. Understanding the cellular basis of mitochondrial damage
during DILI would point to new approaches for treatment.

Aims. Using collagen sandwich culture of hepatocytes, our study investigates the mechanism of how various
hepatotoxic drugs affect mitochondrial function, fusion/fission morphology and cell viability, and examines the
preventative effect of AMP-activated kinase (AMPK) on mitochondrial and cellular damage in DILI.

Methods. Hepatocytes and mitochondrial morphology were examined by immunofluorescence and confocal
microscopy. Mitochondrial potential and hepatocyte viability were measured using confocal microscopy. Protein
expressions were detected by Western blot.

Results. Hepatotoxic drugs, paracetamol (10 mM) and diclofenac (250 microM), caused mitochondrial
fragmentation; and significantly decreased mitochondrial membrane potential as well as the cellular ATP levels.
These drugs either decreased expression of mitochondrial fusion proteins or increased mitochondrial fission protein
activity, which were associated with mitochondrial fragmentation. Both drugs decreased hepatocyte viability and
caused depolarization, confirming their hepatotoxicity. Pharmacological activation of AMPK restored mitochondrial
function (mitochondrial potential and cellular ATP), morphology, hepatocyte polarization and cell viability;
demonstrating that AMPK activation can prevent drug induced mitochondrial and hepatocellular damage.
Discussion. The current study reveals that hepatotoxic drugs paracetamol and diclofenac cause mitochondrial
fragmentation and dysfunction, which result in hepatocellular injury. Through its effects on mitochondrial
biogenesis/function and mitophagy, activation of AMPK prevents mitochondrial and hepatocellular damage,
therefore, targeting AMPK can be a potential novel strategy for treatment of DILI.
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Detecting adulteration and contamination in traditional Chinese medicine (TCM): combined DNA and
toxicological audits

lan F. Musgrave!, Megan L. Coghlan?, Garth Maker®“, Elly Crighton®*, James Haile2, Déithi C. Murray?, Nicole E.
White?, Roger W. Byard™®, Matthew I. Bellgard®, lan Mullaney*, Robert Trengove®, Richard J.N. Allcock’®,
Christine Nash®, Claire Hoban!, and Michael Bunce?. *School of Medical Sciences, The University of Adelaide,
Adelaide, SA, 2Trace and Environmental DNA laboratory, Curtin University, Perth, WA, 3Separation Science and
Metabolomics Laboratory and the Advanced Mass Spectrometry Facility, Murdoch University, Perth, WA, “School
of Veterinary and Life Sciences, Murdoch University, Perth, WA, °Forensic Science SA, Adelaide, SA, ®Centre for
Comparative Genomics, Murdoch University, Perth, WA, ’LotteryWest State Biomedical Facility Genomics,
University of Western Australia, Perth, WA, Department of Diagnostic Genomics, QEIl Medical Centre, Perth,
WA.

Adulteration and contamination of herbal and complementary medicines continues to be a significant problem
worldwide. Herbal medicines may contain conventional medications, heavy metals and undeclared plant or animal
material. One of the challenges of assessing herbal medicines for the presence of adulterants and contaminants is the
sheer complexity of herbal preparations themselves, and the range of potential contaminants. Identifying herbal
materials is often confounded by the lack of biomarkers and that processing removes all morphological markers that
may identify herbs. Next generation DNA sequencing (NGS) can be used to rapidly evaluate complex mixtures
unable to be tested effectively by previous techniques. In this study we used a combination of NGS and
toxicological screening to evaluate contamination and adulteration in Traditional Chinese Medicines. Twenty-six
pre-packaged TCM samples (capsules, tablets, and herbal teas) were purchased from retail stores and TCM
practitioners in Adelaide, South Australia. 17 (65%) had undeclared content found by DNA and/or toxicological
analyses. In some herbals DNA detection correlated with toxicological data (eg Ephedrine and Ephedra species).
This study shows that combined DNA and toxicological screening enables more effective evaluation of TCMS

Coghlan, M. L. et al. (2012) PLoS Genetics 8, €1002657
Byard RW, et al., (2014) Forensic Sci Med Pathol.. [Epub ahead of print]
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Structure-function relationships of human dimethylar ginine dimethylaminohydr olase (DDAH) isofor ms,
DDAH-1 & DDAH-2: an approach to rational drug design

Joshua C Bizilis, Arduino A Mangoni, Pramod C Nair, Benjamin C Lewis. Department of Clinical Pharmacology,
School of Medicine, Flinders University, Adelaide, SA 5042

Introduction: The DDAH enzymes represents a potential target to mediate nitric
oxide (NO) production, particularly in conditions characterized by excessive NO
release, e.g. neurodegenerative diseases and septic shock. The isoform DDAH-1
is well characterised due to its role in cardiovascular homeostasis. However, little
is known regarding DDAH-2, its tissue distribution in the body, or known
substrates.

Aims: To identify the structure-function relationships of DDAH-1 and DDAH-2
and to elucidate the catalytic mechanism(s) that underpin substrate metabolism. :
Methods: DNA cloning and site-directed mutagenesis was undertaken to generate a number of DDAH mutants.
Recombinant protein was generated in HEK293T cells and their catalytic activity determined by mass spectrometry.
The crystal template of DDAH-1 and an in silico model generated of DDAH-2, were utilized in automated docking
experiments using the prototypic DDAH-1 substrate, asymmetric dimethylarginine (ADMA).

Results: Preliminary kinetic data with wild-type DDAH-1 and DDAH-1 mutants D73L, F76L, R145W and C274A
revealed significant increases in Vmax relative to the WT enzyme. These results were not anticipated. DDAH-2
mutants L71D, L74F, W92G, T127G, W143R, and S274C were designed to investigate whether ADMA can be used
as substrate in this enzyme. However no data is currently available. The catalytic mechanism of ADMA metabolism
is currently unknown, however my structural investigations of DDAH-1 and DDAH-2 reveal a putative mechanism
whereby the central core of each enzyme opens to accept the incoming substrate molecule.

Discussion: Computational docking experiments combined with enzyme kinetic data have provided insight into the
physicochemical properties required for energetically favourable ADMA binding in DDAH-1. These data will be
used to further design and develop DDAH inhibitors for use in neurodegenerative conditions, such as Alzheimer’s
Disease and Parkinson’s Disease.
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Tamoxifen and its active metabolite 4-hydroxytamoxifen up-regulate UDP-glucuronosyltransferases (UGT)
2B15 and 2B17 in breast cancer cells: a novel mechanism of tamoxifen antiestrogenic activity

Apichaya Chanawong, Dong Gui Hu, Robyn Meech, Ross A McKinnon and Peter I. Mackenzie. Dept. of Clinical
Pharmacology and Flinders Centre for Innovation in Cancer, Flinders University, Adelaide, SA.

Introduction. Testosterone is converted into estrogen in breast cancer cells. Hence, removal of testosterone by
glucuronidation has a potential impact on estrogen-driven breast carcinogenesis and cancer progression. As the
testosterone-glucuronidating UDP glucuronosyltransferases 2B15 and 2B17 are expressed in breast cells, factors
that control their expression may have an important role in modulating these pro-carcinogenic estrogen effects.

Aim. To study the potential regulation of UGT2B15 and 2B17 by tamoxifen and its active metabolite in breast
cancer cells.

Methods & Results. UGT2B15 and 2B17 mRNA levels and testosterone-glucuronidating activity were significantly
increased in breast cancer MCF-7 cells treated with tamoxifen and 4-hydroxytamoxifen (4-OH-tamoxifen). This
increase was abrogated by either knockdown of estrogen receptor o (ERa) by siRNA or the ER antagonist, ICI
182,780. Furthermore, tamoxifen and 4-OH-tamoxifen stimulated the activity of the UGT2B15 promoter. This
stimulation was enhanced by overexpression of ERa but significantly reduced by mutation of the previously
reported functional estrogen response unit (ERU) at the UGT2B15 proximal promoter. Chromatin
immunoprecipitation (ChIP) assay showed enrichment of ERa binding at the ERU of the UGT2B15 promoter upon
4-OH-tamoxifen exposure.

Discussion. Tamoxifen and its active metabolite up-regulate UGT2B15 and 2B17 expression via ERa in breast
cancer cells. This tamoxifen-induced UGT2B15 and 2B17 enzymatic activity may facilitate the removal of
testosterone from tumour cells. This is a novel mechanism that may contribute to the antiestrogenic effects of
tamoxifen which is used in the treatment of estrogen receptor positive breast cancers.

Hu DG et al (2009) Mol Pharmacol 76:425-439
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A mouse model to determine the effects of polypharmacy on adverse geriatric outcomes

Sarah N Hilmer'2, Aniko Huizer-Pajkos®, Alice Kane'?, John Mach'? David G Le Couteur®® Royal North Shore
Hosp and Kolling Institute of Medical Research, St Leonards, NSW*; Sydney Medical School, Univ of Sydney,
Sydney, NSW?; Concord Hosp and Anzac Research Institute, Concord, NSW?

Introduction. Polypharmacy (use of >5 different medicines) is common in older Australians. In observational
studies, it is associated with an increased risk of adverse geriatric outcomes such as falls and frailty.

Aims. (1) To establish a mouse model of polypharmacy; (2) To establish whether short term polypharmacy causes
adverse geriatric outcomes in young and old age.

Methods. Male young (3 months) and old (23 months) C57BL/6 mice were administered control or polypharmacy
diet for 4 weeks: simvastatin (20 mg/kg/day), metoprolol (350 mg/kg/day), omeprazole (10 mg/kg/day), paracetamol
(100 mg/kg/day) and citalopram (10 mg/kg/day). Mouse food intake, weight, blood pressure, rotarod latency
(balance and coordination), front paw hang (holding impulse, grip strength) and clinical frailty index were assessed.
Results. The polypharmacy regimen was well tolerated, with no change in oral intake or weight observed in young
or old mice. Polypharmacy did not significantly affect outcomes in young mice. In old mice, polypharmacy
lowered blood pressure and impaired physical function but did not significantly increase frailty.

Mean (+tSEM) change Young old
after 4 weeks of diet | Control (n=5) Polypharmacy (n=5) | Control (n=8) Polypharmacy (n=13)
Systolic BP (mmHg) N3+6 NI+7 N02+3 V11 + 4%
Rotarod latency (s) ™43+ 38 N34+11 MN59+11 MN2+17*
Front paw hang (N sec) | M 1078 + 664 V529 +233 N 250 + 104 V203 +122*
Frailty Index N/A N/A N0.03+001 ~N0.05+001

*p < 0.05 for change seen in control diet mice vs polypharmacy diet mice within each age group; BP, blood pressure; N, newton
Discussion. This model showed that short term polypharmacy impairs balance, co-ordination and grip strength in
old but not young mice. The model can be used to determine the effects of long term polypharmacy and
deprescribing (withdrawing medicines) on geriatric outcomes in old age.
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A validated mouse frailty index to assess longevity interventions: Impact of calorie restriction and resveratrol
Alice E Kane'?, Sarah J Mitchell?®, Rafa de Cabo®, Susan E Howlett*, Sarah N Hilmer'?®. Kolling Institute of
Medical Research®, St Leonards, NSW; Sydney Medical School, University of Sydney?, Sydney, NSW; National
Institute on Aging®, Baltimore, MD, USA; Dalhousie University!, Halifax, NS, CANADA; Royal North Shore
Hospital®, St Leonards, NSW.

Introduction. Frailty, a state of increased vulnerability, predicts adverse outcomes in old age. A frailty index based
on deficit accumulation was recently validated in ageing mice and is comparable to the frailty index developed for
use in humans (Whitehead et al., 2014).

Aims. We aimed to assess the effect of calorie restriction and the calorie restriction-mimetic, resveratrol
(interventions known to improve lifespan and healthspan in mice), on the mouse frailty index.

Methods. Frailty index scores were measured on male C57BL/6 mice aged 18 months that were ad-libitum fed (n=9)
or calorie restricted from age 6 months (n=9). Frailty index scores were also measured on male C57BL/6 mice aged
24 months that were ad-libitum fed with (n=9) or without (n=16) resveratrol (100mg/kg/day) in their diet from age
19 months. Mean frailty index scores of 2 raters were compared between the treatment groups using t-tests and
inter-rater reliability was assessed with the intraclass correlation coefficient (ICC).

Results. Calorie restriction reduced mean frailty index in aged C57BL/6 mice (FI=0.13+0.03 calorie restriction,
0.20+0.08 ad-libitum, p=0.04). Furthermore aged mice with chronic resveratrol treatment had a lower frailty index
than age-matched ad-libitum fed mice without treatment (F1=0.18+0.01 resveratrol, 0.22+0.01 ad-libitum, p=0.01).
The 2 raters had excellent inter-rater reliability (ICC = 0.88, 95% C1[0.80, 0.92]).

Discussion. Both interventions were shown to decrease the frailty index in male C57BL/6 mice, compared to age
matched controls. This study further validates the mouse frailty index developed by Whitehead et al. (2014) in a
different mouse colony with dietary and pharmaceutical interventions. The mouse frailty index scale is an important
tool that could be used to assess the effect of any intervention on the important clinical outcome of frailty in an
animal model.

Whitehead JC et al (2014) J Gerontol A Biol Sci Med Sci.69(6):621-32
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Detection of Testosterone dosing in racing male Greyhounds

JL Devi*, P Zahra?. JL Vine?, T. Whittem?, Faculty of Vet and Agr Sciences, Univ of Melbourne®, Werribee, VIC;
Racing Analytical Services, Pty Ltd? Flemington, VIC. (introduced by Evan J Begg, University of Otago,
Christchurch, N2)).

Introduction. Anabolic androgenic steroids that are derivatives of testosterone are used to increase performance in
racing greyhounds. The analytical detection of these steroids in male dogs is complicated by the presence of
endogenous hormone. As exogenous testosterone is administered as esters, which do not naturally occur, detection
of the esters in biological samples would provide unequivocal evidence of illicit administration of drug.

Aims. The aim of this study was to develop and validate a confirmatory analytical method for detection in hair of
testosterone-esters from greyhound dogs, and to identify the duration for which detection is possible.

Methods. A liquid chromatographic-tandem mass spectrometric method (LC-MS/MS) was developed and validated
for the detection in hair of testosterone-esters; propionate, phenyl propionate, isocaproate, decanoate and enanthate.
Drug administration studies were carried out by injection of testosterone-ester mix in five Greyhound dogs, and hair
samples were collected on alternate days during the first week, followed by weekly for one month, and thereafter
fortnightly until 3 months post dosing. These samples were analyzed using the above LC-MS/MS method.

Results. Preliminary results show that each testosterone ester was detectable from 2 hours and up to nine weeks post
administration, with the mean maximum hair concentration occurring at 48 h for all esters; propionate 2.09+0.8
(ng/g), phenyl propionate 8.75+4.62 (ng/g), isocaproate 7.09+3.45 (ng/g), and decanoate 8.38+3.56 (ng/g).
Propionate was readily detectable at nine weeks in all five dogs, compared to the other esters, which were detected
in only some of the dogs. In addition, the concentration of the longer chain decanoate, was low or undetectable at
nine weeks, which suggests that lipophilicity is not a major factor in the incorporation of anabolic steroids into hair.
Discussion. A sensitive LCMSMS method has been developed which provides an unequivocal confirmation of
administration of testosterone-esters to greyhound dogs and bitches, and this new method should find useful
application in racing regulation.
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Study of a novel regulatory mechanism that controls UGT1A8 synergistic activation by Cdx2 (Caudal-related
Homeodomain protein-2) and HNF4a (Hepatocyte Nuclear Factor-4 alpha)

Siti N Mubarokah?, Philip A Gregory?, Peter | MacKenzie®, Robyn Meech’. Department of Clinical Pharmacology,
Flinders University!, Adelaide, SA; Centre for Cancer Biology, SA Pathology?, Adelaide, SA.

Introduction. UDP-glucuronosyltransferase (UGT) 1A8 is a UGT1A family enzyme exclusively expressed in
extrahepatic tissues. It is a major mediator of first pass drug metabolism in the gastrointestinal system. We recently
found that expression of this gene is controlled by the intestinal master transcription factor Cdx2 as well as HNF4a
through a novel regulatory element that we have defined in the proximal UGT1A8 promoter. In the present study we
further characterize the mechanism of Cdx2 and HNF4a synergistic action.

Aim. To determine the mechanism of UGT1AS8 transcriptional activation by Cdx2 and HNF4a

Methods. All experiments were performed in Caco-2 cells. Functional analysis of regulatory elements used
promoter-luciferase reporter assays, site directed mutagenesis and co-transfection assays. Endogenous UGT1A8
expression was assessed by qRTPCR. Electrophoretic mobility shift assays (EMSA), and chromatin
immunoprecipitation (ChIP) were performed to assesspromoter binding by Cdx2 and HNF4a.

Results and Discussion. We have defined a novel functional regulatory element in the proximal promoter of
UGT1AS8 (nt-44), which contains a consensus HNF4a binding motif. Mutagenesis assays show this HNF4a element
to be essential for synergistic activation of the promoter by Cdx2 and HNF4a. Surprisingly however, a previously
characterized Cdx2 element located upstream at nt -77 was not required for synergy. EMSA assays show that the -
44 HNF4a element binds both HNF4a and Cdx2. Sequence analysis shows that the element is a composite of a
consensus HNF4 motif and a cryptic Cdx2 recognition motif. Mutagenesis analysis shows that both motifs within
this composite element are required for synergy of Cdx2+HNF4a, suggesting that the factors may interact at the
composite element. This idea is supported by results from both EMSA and ChIP analysis. Moreover, mechanism
analysis using dominant-negative Cdx2 mutants suggests that HNF4a may play the major role by recruiting Cdx2,
which is in contrast to recent reports that in adult intestine Cdx2 induces chromatin remodeling to facilitate HNF4a
binding. Ongoing analysis using clustered regularly interspaced short palindromic repeats (CRISPR) to remove this
novel element from the genome will allow characterization of Cdx2+HNF4a functional synergy in vivo.
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Xenobiotic metabolism in Australian marsupial koala, Phascolarctos cinereus: Molecular and biochemical
perspectives

Suong N T Ngo, Chelsea A Smith, Pat H Cheung, Anna C Schumann, The University of Adelaide, School of
Animal & Veterinary Sciences, Adelaide, SA.

Introduction. Unlike eutherian mammals, marsupial herbivores ingest large amounts of eucalyptus leaves containing
dietary toxins. It is hypothesised that eucalyptus herbivores, such as the koala (Phascolarctos cinereus) utilise
highly efficient enzyme systems in order to metabolise and excrete these toxins as non-toxic metabolites. Enzymes
that have been identified to date as those that carry out this biotransformation are those of the Cytochrome P450
subfamilies (CYPs). Whilst CYP3A is considered the most abundant enzyme involved in mammalian xenobiotic
metabolism, biochemical analysis has determined that koalas may express higher CYP2C activity. These studies
indicate the possibility that CYP2 and CYP3 activity may play an important role in xenobiotic metabolism. Recent
studies have highlighted that dietary terpenes act as peroxisome proliferators, activating an array of CYP genes upon
binding to peroxisome proliferators activated receptor-alpha (PPAR-a). Higher expression of hepatic PPAR-a
MRNA was detected in the koala in comparison with non-eucalyptus feeders, suggesting that dietary terpenes upon
binding to PPAR-a. possess the ability to up-regulate CYP subfamilies.

Aims. The aim of the current study was to provide an update on molecular and biochemical aspects of
biotransformation enzymes in Australian marsupials and their possible roles in dietary toxin detoxification.

Methods. The study focuses on molecular and biochemical findings as well as approaches employed over the last 2
decades to investigate Phase | and Il drug metabolising enzymes and processes involved in marsupial metabolism.
Discussion. 1,8-cineole, the main terpenoid in Eucalyptus has been shown to have much lower LD50 values in
mammalian species in comparison to that of marsupials. Possums and koalas have been found to tolerate a much
higher daily intake of cineole. Administration of terpenes has been reported to induce certain CYPs, with studies of
several mammalian species showing increased hepatic enzyme activity upon administration. Marsupials show
elevated levels of CYP2C6 and CYP2C11 upon terpene administration, and also increased NAD activity. CYP4A
increases hepatic NAD activity, thus elevating metabolic reactions. This elevation is an important finding in
determining the efficiency of metabolic processes. The koala has been shown to have significantly higher NAD
levels, suggesting that they have increased CYP activity and highly efficient hepatic metabolism. Moreover, koalas
and possums have shown to rapidly produce and eliminate oxidised metabolites. The koala excretes 95% of
administered cineole as carboxylic acid metabolites with complete absence of precursor metabolites in the urine.
This indicates that oxidative reactions occur more rapidly in the koala than mammals. In summary, the unique
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Xenobiotic metabolism in Australian marsupial koala, Phascolarctos cinereus: Comparative PKs/PDs and
drug disposition.

Suong N T Ngo, Anna C Schumann, Pat H Cheung, Chelsea A Smith, The University of Adelaide, School of
Animal & Veterinary Sciences, Adelaide, SA.

Introduction. The koala, Phascolarctos cinereus is a biologically unique and evolutionarily distinct Australian
marsupial that often requires drug treatment for a variety of conditions, including infectious diseases, pain and
inflammatory condition resulted from road injury, relocation after fire, etc. However, little is known about the
differences in the metabolism, disposition and pharmacokinetics/pharmacokinetics of drugs used in koalas compared
to humans and other species.

Aims. The aim of the current study was to provide an overview on what is known about the comparative
pharmacokinetics, efficacy and also toxicity of drugs used in koalas and to identify the possible contributing factors
to PK/PD differences.

Methods. The study focuses on PK/PD profiles of koalas’ commonly used drugs over the last 2 decades.

Results. The identified agents include antibiotics fluoroquinolones, fluconazole, chloramphenicol and non-steroidal
anti-inflammatory drugs (NSAIDs), in particular meloxicam. In general, most studies found that the currently
accepted/suggested dose rates are inadequate for koalas, attributed mainly to poor absorption and oral
bioavailability. For example, the bioavailability of most drugs and drug classes, including the above antibiotics and
NSAID, administered orally to koalas has been found to be extremely poor (F<0.1 or negligible) in comparison to
humans and other species. Toxicity has also been reported with antibiotics administered orally to koalas, resulted
from reduced gut micro-flora population. Current literature also indicates that the unique physiology of the koala
involves rapid hepatic metabolism, especially the metabolic role of cytochrome P450 CYP3As and high plasma
binding. As a result, approaches such as allometric scaling would be ineffective at predicting pharmacokinetics and
dose rates of drugs in koalas.

Discussion. In summary, common dosing regimens for drug treatment in koalas at present are inadequate. Oral
administration of many drugs in koalas exhibits poor bioavailability that was mainly due to poor absorption. Thus,
the efficacy of drugs administered to koalas via oral route is not optimal; other routes of administration would be
more effective for NSAIDs and antibiotics.

Kimble B et al (2013) J Vet Pharmacol Ther 36:486-93
Black LA et al (2013) J Vet Pharmacol Ther 36:478-85
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Shape of the ciprofloxacin and tobramycin concentration-time profile is critical for resistance prevention
in Pseudomonas aeruginosa

Vanessa E Rees!, Jirgen B Bulittal?, Roger L Nation', Brian T. Tsuji?, Fritz Sérgel** and Cornelia B.
Landersdorfer? Drug Deliv, Dispos and Dynam, Monash Inst of Pharm Sci, Monash Univ!, Parkville, VIC,
AUS; School of Pharm and Pharm Sci, Univ of Buffalo, State Univ of New York?, Buffalo, NY, USA Inst for
Biomed and Pharm Res, Paul-Ehrlich-Str. 19°, Niirnberg-Heroldsberg, Germany; Inst of Pharmacol, Faculty of
Med, Univ of Duisburg-Essen®, Essen, Germany.

Introduction. The area under the free concentration time curve divided by the minimum inhibitory concentration
(FAUC/MIC) best predicts bacterial killing at 24 h and clinical success of quinolones and aminoglycosides.

Aim. To determine whether delivering the same fAUC over 4 or 10 h vs. 24 h provides better killing and
minimizes resistance.

Methods. P. aeruginosa ATCC 27853 was evaluated in 24 h in vitro static time-kills with ciprofloxacin (CIP;
MIC=0.25 mg/L) at fAUC/MIC of 44 and 132 and tobramycin (TOB; MIC=0.5 mg/L) at fAUC/MIC of 36, 72
and 168, in duplicate. Logs, initial inocula (CFUo) were 4, 5 and 6 (95 profiles in total). Antibiotic was added at
0 h and removed at 1, 4, 10, 16 or 24 h by spinning and re-suspending bacteria 2- or 3-times in antibiotic-free
broth. Drug concentrations were chosen to achieve the targeted fAUC/MIC for each exposure and serial viable
counts were determined. Log;o mutation frequencies (MF, at 3x MIC, baseline: -6.6 + 0.3 for CIP and -7.0 £ 0.3
for TOB) and MICs were assessed from the drug-free bacterial suspensions at 0 and 24 h.

Results. High CIP concentrations of the 4 h duration of exposure yielded extensive killing at 6 h and eradication
at 24 h for CFUo=4, but were followed by regrowth for CFU0=6 (Table). For the 24 h duration of exposure, less
regrowth occurred, but the CIP-resistant population almost completely replaced the susceptible population by 24
h and MICs increased 4 to 8-fold for CFU0=6 (Table). No resistance emerged for the 4 h (Table) and 10 h (not
shown) duration of CIP exposure. For TOB fAUC/MIC of 36, the MF at 24 h was -6.4 = 0.5 (meanxSD) for 1
and 4 h duration of exposure, but was higher (-0.53 + 0.40; p<0.05) for 24 h exposure; TOB MICs at 24 h were
0.5 mg/L for 4 h duration of exposure and 4 mg/L for 24 h exposure.

Endpoint CIP Inoculum (CFU/mL) / duration of exposure (h)
fAUC/MIC 10"6/24h | 1076/4h | 10M/24h | 10M/4h
Log;o CFU/mLat6 hvs0h 132 -4.5+0.02 -6* -34+11 -4 *
Log;o CFU/mL at24 hvs0 h 132 -3.0+0.1 1.9+0.3 -19+04 -4 *
MF at 24 h 44 -0.8 -6.2+0.4 <-31* -5.9+0.1
MF at 24 h 132 -1.0+0.8 -6.4+0.4 <-1.7%* *
MIC (mg/L) at 24 h 44 & 132 1-2 0.25 0.125-0.25 0.25

*: not detectable

Discussion. At the same fAUC/MIC, short 1, 4 [and 10] h durations of antibiotic exposure yielded extensive
initial killing without resistance, whereas the 24 h duration of exposure caused less initial killing and substantial
resistance emergence due to pre-existing resistant mutants at a CFUo of 6. High dose, short-course exposure of
rapidly killing antibiotics seems promising for innovative combination therapies.
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Older peoples’ attitudes and beliefs about statin use and their willingness to have statins deprescribed.

Katie Qi'®, Emily Reeve***, Sarah N Hilmer>*#, Sallie-Anne Pearson®, Danijela Gnjidic*®. Fac of Pharmacy, Univ
of Sydney?, Sydney, NSW; Depts Clinical Pharmacol and Aged Care, Royal North Shore Hospital? Sydney, NSW;
Kolling Institute of Medical Research and Sydney Medical School, Univ of Sydney?, Sydney, NSW; Cognitive
Decline Partnership Centre, Univ of Sydney*, Sydney, NSW

Introduction. In older people, the evidence for benefit of statins in primary prevention in cardiovascular disease is

limited, and the risks of non-cardiovascular statin side effects increase. Individualisation of statin therapy in older
people through regular assessment of potential benefits and risks is required.

Aims. The aim of this study was to capture older patients’ attitudes towards statin use and their willingness to have
statins deprescribed (withdrawn).

Methods. A cross-sectional study of patients aged > 65 years and taking a statin admitted to a Sydney teaching
hospital was conducted. Data on socio-demographics, comorbidities, and medication use were collected from
medical records. Participant views to cessation of statins were explored through the validated 10-item Patients’
Attitudes Towards Deprescribing (PATD) questionnaire, modified with 7 additional statin specific items.

Results. A total of 116 participants have been recruited to date, with a median age of 79 (IQR= 15). Approximately
30% of participants were unsure whether they should continue taking the statin, 28% were concerned about the
potential side effects of statin use and over 90% trusted their doctor to inform them if their statin should be ceased.
Over 35% of participants had heard negative information regarding statins, either from media (93%), family
members or friends (5%) or healthcare professionals (2%). Compared to patients prescribed statins for primary
prevention (n= 33), those taking statins for secondary prevention (n= 83) were more likely to be unsure whether they
needed to continue taking it (gamma= 0.33, p= 0.04).

Discussion. Underlying concerns and uncertainties regarding statin therapy may influence older people’s willingness
to have the statin deprescribed. Future interventions aimed at optimising the use of statins in older adults should
include patient education at a population level and through their consultations with health care practitioners.
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Comparing utilisation of mycophenolate, tacrolimus, cyclosporin, sirolimus and everolimus in Australia and
Northern Europe

Christine E. Staatz!, Kyle M. Gardiner*, Susan E. Tett!

!School of Pharmacy, University of Queensland, Brisbane, QLD

Introduction. Mycophenolate, tacrolimus, cyclosporin, sirolimus and everolimus, used in management of transplant
rejection, receive restricted public subsidy in Australia and Northern Europe.

Aims. To examine the utilisation and expenditure of each immunosuppressant in Australia between 2007-2013 and
to identify specific patterns of immunosuppressant utilisation in Denmark, Sweden, Norway and the Netherlands.
Methods. Data were gathered from the Pharmaceutical Benefits Scheme (PBS) database, Medicare Australia; the
Danish Health and Medicines Agency; the Norwegian Institute of Public Health; the Swedish Board of Health and
Welfare; and the Netherlands Healthcare Insurance Board. Drug utilisation was expressed as WHO Anatomical
Therapeutic Chemical Defined Daily Dose (2013)/1000population/day (DDD/1000/day).

Results. In Australia in 2013, mycophenolate PBS usage was 0.28 DDD/1000/day, up 6.5-fold from 2007 with
AUD$24.2million spent. Tacrolimus PBS utilisation was 0.23 DDD/1000/day, up 9.3-fold from 2007 with
AUD$32.3million spent. Cyclosporin PBS utilisation was 0.13 DDD/1000pop/day, up 1.9-fold from 2007 with
AUDS$15million spent. Sirolimus PBS utilisation was 0.02 DDD/1000pop/day, up 4.6-fold from 2007 with
AUD$3million spent and everolimus PBS usage was 0.04 DDD/1000/day, up 26-fold from 2007 with
AUD$8.2million spent. Total Australian PBS expenditure across all immunosuppressants increased 4.2-fold
between 2007 and 2013. In comparison to Northern Europe, 2012 Australian PBS immunosuppressant utilisation
was approximately 50% lower but growing 2.8-fold faster, anticipating future convergence with the higher European
usage. Transplantation rates have historically been higher in these Northern European countries.

Discussion. Immunosuppressant usage and subsequent expenditure are steadily rising with increased numbers of
Australians living with a transplant. With transplant patients living longer, the potential for new subsidised
indications and the observed growth potential predicted from Northern European data immunosuppressants can be
predicted to continue consuming an increasing share of Australian PBS expenditures.
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Analgesic use, pain and daytime sedation in people with and without dementia in aged care facilities

Edwin CK Tan', Visvanathan R?, Hilmer SN Vitry A* Quirke T°, J Simon Bell**. Centre for Medicine Use and
Safety, Monash University*, Parkville, VIC; University of Adelaide?, Adelaide, SA; University of Sydney®, Sydney,
NSW; University of South Australia®, Adelaide, SA; Alzheimer's Australia®, Scullin, ACT

Introduction. Managing pain in residents of aged care facilities is challenging, especially for people with dementia.
Clinicians must weigh the benefits of analgesic use against the potential for adverse effects such as sedation.

Aims. To investigate the prevalence and correlates of analgesic use, pain and daytime sedation in people with and
without dementia in Australian aged care facilities.

Methods. A cross-sectional study of 349 residents with and without dementia from five aged care facilities in South
Australia was conducted. Trained study nurses administered validated and dementia-specific assessments of pain,
sedation and other clinical outcomes. Medicine use data were extracted directly from each resident’s medication
administration chart. Logistic regression was used to compute odds ratio (ORs) and confidence intervals (Cls) for
factors associated with analgesic use.

Results. Analgesics were charted for 95.4% of residents. There was no difference in the administration of regular
analgesics in the previous 24 hours between residents with and without dementia (72.2% vs 69.0%, p=0.21).
Residents with dementia received fewer when-required analgesics in the previous 24-hours compared to residents
without dementia (1.3% vs 5.5%, p=0.04). The prevalence of clinician-observed pain was similar in residents with
and without dementia (25.2% vs 30.8%, p=0.25). Residents with dementia experienced more daytime sedation than
residents without dementia (18.5% vs 7.0%, p<0.01). Analgesic use within the previous 24 hours was associated
with both morning drowsiness (OR2.12, 95%CI 1.26 — 3.55) and napping frequency (OR2.01, 95%ClI 1.20 — 3.40)
when adjusting for age, sex, dementia diagnosis and pain.

Discussion. Encouragingly, there was a higher prevalence of regular analgesic use and lower prevalence of pain than
reported in previous research, which did not differ in residents with and without dementia. These findings may
indicate adequate pain control from analgesia. The presence of daytime sedation highlights the importance of
ongoing assessment of the need for analgesia, especially in people with dementia.
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Prevalence of statin-drug interactions in older people: a systematic review

Michele Thai*®, Katie Qi*®, Emily Reeve*** Sarah Hilmer®>*#, Sallie-Anne Pearson®, Danijela Gnjidic*®. Fac of
Pharmacy, Univ of Sydney', Sydney, NSW; Depts Clinical Pharmacol and Aged Care, Royal North Shore Hospital?,
Sydney, NSW; Kolling Institute of Medical Research and Sydney Medical School, Univ of Sydney?, Sydney, NSW;
Cognitive Decline Partnership Centre, Univ of Sydney”, Sydney, NSW.

Introduction. Statins are amongst the most frequently prescribed medications internationally. Older people are
commonly prescribed multiple medications, and are at an increased risk of drug-drug interactions, including statin-
drug interactions.

Aim. To conduct a systematic review of the current evidence on the prevalence of statin-drug interactions in older
people.

Methods. A systematic search of Embase, Medline and PubMed was conducted and augmented with a manual
search of the reference list of identified articles. Articles were included if they were published in English in the past
14 years (July 2000-July 2014) and reported on the prevalence of any statin-drug interactions in people over 65
years of age. Two reviewers independently assessed the articles for eligibility and extracted the data.

Results. The search returned 1555 records. A total of 19 articles met the inclusion criteria. In studies that focused on
statin-users only (n=7), the prevalence of potential statin-drug interactions defined using different international
sources, ranged from 0.19% to 33.0%. Of these seven studies, only one reported specifically on clinically relevant
statin-drug interactions and found a prevalence of 4%, with amiodarone and atorvastatin or simvastatin being the
most common statin-drug interaction. In studies that examined drug interactions across a population of both statin-
users and non-users (n=12), the prevalence of potential statin-drug interactions ranged from less than 0.1% to 7.1%,
and the prevalence of clinically relevant statin-drug interactions ranged from 1.5% to 4% (n=4).

Discussion. Current published evidence suggests substantial variations in the prevalence of statin-drug interactions.
This may be due to lack of consensus in defining statin-drug interactions across different study populations. Further
studies are necessary to provide a better understanding of the prevalence and clinical impact of clinically relevant
statin-drug interactions, and the medications most frequently contributing to statin-drug interactions in older people.
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Polypharmacy in older people with cancer: how many medicines are too many?

Justin P. Turner™?, Kris Jamsen®, Sepehr Shakib®, Nimit Singhal*, Jonathon Hogan-Doran®*, Robert Prowse®, Sally
Johns®, J. Simon Bell*? Centre for Medicine Use and Safety, Monash University', Parkville, Vic. School of
Pharmacy and Medical Sciences, University of South Australia?, SA. Department of Clinical Pharmacology, Royal
Adelaide Hospital®. Medical Oncology, Royal Adelaide Hospital®. Geriatric and Rehabilitation Medicine, Royal
Adelaide Hospital®, Adelaide, SA.

Introduction. Polypharmacy is often defined as use of five or more medicines. However, it is unclear if there is an
optimal polypharmacy cut-off for predicting clinically important adverse events.

Aims. To determine the sensitivity and specificity of a range of common polypharmacy cut-offs for predicting
frailty, physical function and falls in older people with cancer.

Methods. Between January 2009 and July 2010 385 patients aged >70 years presented to the medical oncology
outpatient clinic at the Royal Adelaide Hospital and completed a structured data collection instrument including
medicine use and falls. Frailty was determined using weight loss (patient self-reported over previous 6 months),
exhaustion (CES-D), physical function (SF-36), instrumental activities of daily living and Karnofsky Performance
Scale. Receiver operating characteristic (ROC) curves were derived to examine the sensitivities and specificities for
varying definitions of polypharmacy in relation to frailty, physical function and falls (>2 in previous 6 months).
Results. Patients had a mean age of 76.7 years and used a median of 5 medicines. Using Youden’s index, the
optimal polypharmacy cut-point was 6.5 medicines for frailty (sensitivity 70.0%, specificity 67.0%,), 6.5 for
physical function (49.3%, 80.2%) and 5.5 for falls (73.0%, 59.2%). For polypharmacy defined as ‘five or more
medicines,” the sensitivity and specificity were acceptable for frailty (77.5%,, 44.9%), physical function (68.6%,
58.0%) and falls (75.7%, 44.5%).

Discussion. Our results suggest no one polypharmacy cut-off is optimal for predicting all adverse events in older
people with cancer. The value of a specific polypharmacy cut-off is likely to be dependent on the clinical and
medicine use characteristics of the population to which it is applied. However, the common polypharmacy cut-off of
“five or more medicines’ appears reasonable to use as a prompt for referral for a comprehensive medication review
in the patient population.
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Identifying the impact of medication complexity on chronic disease
Vidhya Uddaiyar', Dr Judy Lowthian!, Dr Basia Diug’. Department of Epidemiology and Preventative Medicine,
Monash University, Melbourne, VIC

Introduction. Medication complexity refers to the overall difficulty associated with following a medication regimen.
Greater responsibility has been placed on patients to manage their chronic disease on a daily basis in the community.
They face many challenges that result from polypharmacy due to multiple co-morbidities, medication alterations and
food and drug interactions. This contributes to a complex medication regimen that without proper knowledge and
management can impact on a patient’s outcome.

Aims. We aimed to review the literature to determine the different facets of medication complexity and its impact on
patient management of their chronic disease

Methods. A narrative review was conducted using the search engines of MEDLINE and EMBASE for articles
related to medication complexity, and the Medication Regimen Complexity Index (MRCI). This was limited to the
elderly in EMBASE to further narrow results. The PRISMA statement was used to provide a structure in which the
articles were assessed.

Results. In total 23 studies met the inclusion criteria, comprising of 10 cross-sectional, 4 retrospective cohort, 4
validation, 2 prospective cohort, and 3 separate studies of quasi-randomised, before/after, and correlational design.
All studies were based on improving patient adherence by altering medication complexity. Various factors were
identified as affecting medication complexity including age, knowledge, comorbidities, hospitalisation, mental
health, cognitive function and medication related factors such as dosage form, frequency and additional directions.
Discussion. Reducing medication complexity produced better adherence in the majority of studies. However, in
order to address medication complexity, it needs to first be quantified through use of the MRCI. This enables
objective assessment of potential challenges and allows a targeted approach towards the various factors that could
negatively affect patient medication regimen adherence. The older population are particularly susceptible as they
have increased comorbidity and are more vulnerable to adverse events. Medication complexity needs to be
addressed in order to improve adherence and benefit patient outcomes in the chronic setting.
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Medication Regimen Complexity Index: An indicator of bleeding risk
Dr Basia Diug*, Vidhya Uddaiyar®, Dr Judy Lowthian®. Department of Epidemiology and Preventative Medicine,
Monash University, Melbourne, VIC

Introduction. Medication complexity refers to the overall difficulty associated with adhering to a therapy and
impacts negatively on patient outcomes. Anticoagulants are being increasingly used and are a large cause of
medication related adverse events.

Aims. To determine if the Medication Regimen Complexity Index can be used as an indicator of patients at risk of
bleeding.

Methods. A case control study of 487 participants on warfarin therapy was conducted. Factors impacting on
warfarin management and patient outcomes were determined. The MRCI was used to quantify complexity and odds
ratios (OR) with 95% confidence intervals calculated to determine factors impacting on bleeding risk.

Results. The calculated MRCI was right skewed with a mean of 19.12 (3-65.5) and median of 17. 33.33% of cases
were found to have a high MRCI compared to 18.77% of controls. After adjusting for patient and pyscho-social
factors, participants having a high MRCI were found to be 2.24 time more likely to be at significant risk of bleeding
(95% CI 1.32-3.00).

Discussion. Anticoagulants are associated with serious adverse events and given their rise in use, there needs to be
an improvement in identifying patients at risk of bleeding. The MRClI is a validated tool. Having a high MRCI was
associated with a greater likelihood of bleeding risk. The MRCI has been found to be a good indicator of bleeding
risk and has the potential to be used in the clinical setting to direct warfarin management.
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Medication-administration problems in older people in Sweden: a population-based case-control study

Barbara C Wimmer!, J Simon Bell*?, Johan Fastbom®, Michael D Wiese?, Kristina Johnell®. Centre for Medicine
Use and Safety, Faculty of Pharmacy and Pharmaceutical Sciences, Monash University', Melbourne, VIC; Sansom
Institute, School of Pharmacy and Medical Sciences, University of South Australia?, Adelaide, SA; Aging Research
Center, Karolinska Institutet and Stockholm University®, Stockholm, SWEDEN.

Introduction. In older people, functional ability such as cognitive status often declines. Medication administration
problems (MAPS) such as difficulties to remember, handle or administer medication can be the result.

Aims. To investigate factors associated with MAPs in older people.

Methods. Data were collected as part of the Swedish National Study of Aging and Care Kungsholmen (SNAC-K)
study, a prospective population-based cohort study including people aged >60 years. MAPs were self-reported by
participants during structured physician interviews. Using a case-control design, people with MAPs were
individually matched 1:1 (age, sex and number of medications) with those without MAPS. The cognitive status was
assessed using the Mini-Mental State Examination (MMSE). Medication regimen complexity was calculated using
the 65-item validated Medication Regimen Complexity Index (MRCI). Mann-Whitney U tests were used to compare
clinical, demographic and medication-related factors in people with and without MAPs.

Results. Of 3348 participants, 1891 participants had documentation regarding the presence or absence of MAPs.
Overall, 10.7% (n=202) of participants self-reported one or more MAPs. The median age of people without MAPs
was 73.0 years (range 60.0-105.0) versus 81.0 years (range 60-104.0) in people with MAPs. 1149/1689 (68%) of
those who did not reporting MAPs and 161/202 (79.7%) of those who reported MAPs were women. The median
number of medications in people without MAPs was four (range 1-23) versus seven (range 1-19) in people reporting
MAPs. In the matched group, people with MAPs were more likely to have lower MMSE (U=14938, p<0.001, two-
tailed). Mean MRCI for people with and without MAPs was 20.2 and 18.7, respectively. There was no significant
difference in MRCI between people who did and did not self-report MAPs (U=21637, p=0.29, two-tailed).
Discussion. People with MAPs were more likely to have lower MMSE. In people with and without MAPs
medication regimen complexity was not significantly different.
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Inhibition of platelet aggregation by vanilloid-like agents is not mediated by transient receptor potential
vanilloid-1 (TRPV1) channels or cannabinoid (CB1, CB2) receptors

Safa Y Almaghrabi, Murray J Adams, Kiran DK Ahuja, Dominic P Geraghty. School of Health Sciences, UTAS,
Launceston, TAS, Australia.

Introduction. Vanilloid-like agents, including capsaicin (CAP), N-arachidonoyl-dopamine (NADA) and N-
oleoyldopamine (OLDA), inhibit platelet aggregation (Almaghrabi et al 2014), and hence may protect against CVD.
Aim. To determine whether inhibition of platelet aggregation by vanilloid-like agents is mediated by TRPV1
channels and/or cannabinoid receptors.

Methods. Platelet-rich and -poor plasma were obtained from venous blood of healthy subjects. The effects of 50 uM
CAP and NADA on aggregation induced by arachidonic acid (AA, 300 pg/mL) and of 50 pM OLDA and NADA
induced by collagen (4 ng/ml) were determined in the absence and presence of TRPV1 (SB452553), CB1 (AM251)
and CB2 (AM630) antagonists (10, 50 pM). Aggregation data (% maximum; meant=SEM; all n=4) were compared
using ordinal logistic regression. Platelets were counted pre- and post-incubation.

Results. CAP and NADA significantly inhibited AA-induced aggregation (0 vs 50 pumol/L, 67.4£10.6% vs
29.6£14.5%, p<0.05, 66.8+9.9% vs 49.6+12.7%, p<0.05, CAP and NADA, respectively). SB452553, AM251 and
AMG630 did not affect CAP- or NADA-induced inhibition of aggregation. OLDA and NADA significantly inhibited
aggregation induced by collagen, with the effect of OLDA enhanced significantly (p<0.05) by SB452553 (50 puM)
(84.6£3.1% vs 32+17%) compared to OLDA alone (65.3+10%). The effect of NADA (86.9£2.8% vs 43.7+£16.5%)
was enhanced by 50 pM AM630 (13.4+2.8%, p<0.005). Finally, no vanilloid/endovanilloid or antagonist had an
effect on platelet count.

Discussion. The inhibitory effects of capsaicin, OLDA and NADA on platelets are not mediated through TRPV1,
CBL1 or CB2 receptors. However, blocking TRPV1 and/or CB2 receptors may contribute to the action of vanilloids.

Almaghrabi SY et al (2014) Thromb Res 134: 412-7

538

Evidence against a role for pannexin-1 channels in a;-adrenoceptor-mediated vasoconstriction in
resistance arteries

Ashenafi H Betrie, Christine E Wright, James A Angus. Cardiovascular Therapeutics Unit, Dept of
Pharmacol and Therapeutics, Univ of Melbourne, Parkville, VIC.

Introduction. Recent reports have provided evidence for a new concept that in small resistance arteries
oyp-adrenoceptor-mediated contraction is intimately linked to pannexin-1 hemichannels that open to
allow the release of ATP, from the smooth muscle effector cell, that acts back on P2Y purinoceptors to
cause contraction (Billaud et al, 2011). This concept relied largely on the use of mefloquine 10-20 uM
acting as a selective pannexin-1 blocking agent to completely inhibit the contraction to phenylephrine,
but not K" 40 mM. Lower concentrations of mefloquine had no effect.

Aims. The aim of the present study was to explore the specificity of mefloquine at 10 uM for
pannexin-1 channels and the role of these channels in small artery contraction.

Methods. In mouse and rat isolated small resistance arteries, either pressurised or set up for wire
myography, the effects of mefloquine on contractions to K, phenylephrine and a range of
vasoconstrictor agents were assessed and compared with the pannexin-1 inhibitor carbenoxolone.
Results. Mefloquine had a wide range of inhibitory actions at 10-20 uM, some 200-fold above the
concentrations previously shown to inhibit expressed pannexin-1 channel activity. Mefloquine 3-10
uM inhibited phenylephrine, U46619, vasopressin, endothelin-1, sympathetic nerve stimulation and K*
40 mM-mediated contractions in rat and mouse small mesenteric, and mouse thoracodorsal, arteries.
Carbenoxolone 1-100 uM did not inhibit the contractile responses to these vasoconstrictor agents in
small resistance arteries.

Discussion. The present study demonstrates that in small resistance arteries there is no evidence that
pannexin-1 channels releasing ATP have any role in the constrictor actions of «;-adrenoceptor
activation and cautions the use of mefloquine at high concentrations that appear to elicit non-specific
inhibition of various cellular mechanisms.

Billaud M et al (2011) Circ Res 109:80-85
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Glucagon-like  peptide-1 receptor as a target in treatment of cardiovascular disease.
M Brdar', HW Lee', AE Dear?, RE Widdop!, TA Gaspari'. Department of Pharmacology®, Australian Centre for
Blood Diseases?, Monash University, Clayton, VIC.

Introduction. Glucagon-like peptide-1 (GLP-1) based therapies are used to treat type Il diabetes via increasing
insulin secretion and inhibiting glucagon production (Mundil et al., 2012). Recent evidence suggests that activating
the GLP-1 receptor may also mediate direct vaso-protective effects (Gaspari et al., 2011).

Aim. To determine whether GLP-1R stimulation conferred cardio- and vaso-protection in a non-diabetic setting
using the angiotensin (Ang) Il infusion model of hypertension and cardiovascular dysfunction.

Method. Male C57BI/6J mice (4-6 months) were assigned to one of the following 4 week treatment protocols: 1)
vehicle (saline), 2) Ang Il (800ng/kg/day), 3) Ang Il + liraglutide (30ug/kg/day), 4) Ang Il + liraglutide
(300pug/kg/day). All treatments were administered via osmotic mini-pumps (s.c). After 4 weeks the effect of
liraglutide treatment on blood pressure, vascular function and cardiac remodelling was examined.

Results. Liraglutide (both doses) attenuated Ang ll-induced increase in systolic blood pressure without affecting
blood glucose levels. Vascular function studies demonstrated a vaso-protective effect of chronic liraglutide
treatment with prevention of Ang Il-induced endothelial dysfunction. In the heart, liraglutide prevented Ang II-
induced cardiomyocyte hypertrophy (n=7-10; p<0.05) and reduced collagen deposition (n=7-9; p<0.01). This anti-
fibrotic effect was attributed to reduced fibroblast/myofibroblast expression (n=7-10; p<0.001) as well as decreased
inflammation with a significant reduction in superoxide production using high dose of liraglutide (n=5-7; p<0.01).
Discussion. Overall, stimulation of GLP-1R in a non-diabetic setting protected against Ang Il-mediated cardiac
hypertrophy, cardiac fibrosis and vascular dysfunction, indicating potential for use of GLP-1 based therapies in
treatment of cardiovascular disease independent of diabetes.

Gaspari et al (2011) Diabetes Vasc Dis Res 8 : 117-124
Mundil et al (2012) Diabetes Vasc Dis Res 9: 95-108
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Long chain omega-3 polyunsaturated fatty acids improve aortic relaxation in a mouse model of abdominal
aortic aneurysm

Corinna Biirgin-Maunder?, Maria Nataatmadja?, Andrew Fenning®, Rebecca Vella®, Nicole Samarasinghe!, Chloe
Williams®, Peter Brooks®, Fraser Russell*. Inflammation and Healing Research Cluster, Univ of the Sunshine Coast?,
Sippy Downs, QLD; The Prince Charles Hospital, Univ of Queensland?, Brisbane, QLD; School of Medical and
Applied Sciences, Central Queensland Univ®, Rockhampton, QLD.

Introduction. Abdominal aortic aneurysm (AAA) is associated with vascular inflammation, localised dilation and
increased risk of aortic rupture. Impaired aortic relaxation to Ach has been reported in an angiotensin Il-infused,
apolipoprotein E-deficient (ApoE™) mouse model of AAA (Seto et al., 2013). Long chain omega-3 polyunsaturated
fatty acids (LC n-3 PUFASs) have BP-lowering and anti-inflammatory effects, making them a potential treatment
option for AAA.

Aim. To investigate whether dietary supplementation of ApoE” mice with LC n-3 PUFAs can preserve vascular
reactivity after 2-week infusion with angiotensin 1.

Methods. ApoE™ mice were fed a low (n=12) or high (n=13) LC n-3 PUFA diet for 10 weeks, with infusion of
saline or angiotensin Il (1000 ng/kg/min) for the last 2 weeks. BP was measured using a non-invasive tail-cuff
method. Wire myography was performed on isolated thoracic aorta.

Results. Mean arterial pressure (MAP) was higher in low diet/angiotensin Il-infused mice (93.7£4.3 mmHg)
compared to saline-infused mice (86.9+6.8 mmHg, P<0.05). MAP was not different between high diet/angiotensin
Il-infused (85.4+6.4 mmHg) or saline-infused (85.4+2.9 mmHg) mice. Ach stimulated a relaxant response in low
diet/saline-infused mice (28.9£6.0%; ECs, 0.22+0.05 pM). Relaxation was negligible in low diet/angiotensin 1I-
infused mice (6.7+8.0%). A similar relaxant response was observed in high diet/saline-infused (13.2+2.1%, ECsy,
0.49+0.24 uM), and angiotensin ll-infused mice (19.3+3.1%, ECsp, 0.92+0.23 pM).

Discussion. A high LC n-3 PUFA diet was protective against increased BP and preserved Ach-mediated aortic
relaxation in angiotensin 1l-infused ApoE™" mice.

Seto SW et al (2013) PL0oS ONE 8: 58481

