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400 The role of UGT enzymes in cytotoxic drug resistance in breast cancer cells and canc
stem cells

Radwan AnsaarLu L&, Tran Nguyeh Robyn Meech Discipline of Clinical Pharmacology, College of Medicielsic Health,
Flinders University Adelaide, SA, Australia; The Centre for Cancer Biology, University of South Au#dslaide, SA,
Australia

Introduction. UDRylucuronosyltransferases (UGTS) conjugate sugars to lipophilic chemicals as pargef adawork of drug
metabolizing enzymes (DMES) involved in elimination of drugs and toxins. Epirubicin (EPI) is a cytotoxic often used ir
combination with other drugs to treat breast and other cancers, generally in later stages. UGT2B7 is thoughtetmbly t

UGT that metabolizes EPI; our studies show UGT2B?7 is induced by EPI in liver cells, which may enhance systemic clearar
However, the role of UGT2B7 in intratumoural clearance, and hence resistance, is unknown.

Aims. To assess whether EPI incesald GT2B7 expression in breast cancer cells and breast cancer stem cells (BCSC), and t
determine whether UGT2B7 plays a role in drug resistance in breast cancer cells and/or BCSC.

Methods. MDAMB-231 breast cancer cells were treated with EPI and UGT2BYAMWRs quantified by gPCR. UGT2B7
2OSNBELINBaaAy3d O0Stt ftAySa 6SNB 3ISYySNIrGSR FyR OKIFNFOGSNR
was established by reprogramming MIMB-231 cells with pluripotency factors (Oct4/Sox2/KIf4); thessre characterized

for stemcell like behaviour, response/resistance to EPI, and gene expression.

Results. Treatment of MDRB-231 cells with EPI for 72 hrs induced expression of UGT2B7 by ~4 fold. Increases in the
expression of other UGTs and drug effARC transporters were also observed. Ectopic overexpression of UGT2B7 in MDA
MB-231 cells led to increased EPI resistance; the increase in half maximal inhibitory concentration (IC50) averaged ~1.5 fol
(n=2). The IBCSC model showed a gene expressioitepcohsistent with epithelial mesenchymal transition (EMT) and
constitutive drug resistance. Although UGTs (including UGT2B7) were not constitutively elevated in iBCSC, treatment with EF
resulted in a much higher UGT2B7 induction (~47 fold) relativedgarental cell line.

Discussion. EPI transcriptionally induces UGT2B7 (and efflux transporters) in breast cancer cells contributingetonshort
resistance of these cells to EPI toxicity. BCSC may have both constitutive elevation of genes thatedmilifug resistance

(such as efflux transporters) but may also be epigenetically primed to rapidly induce additional mediators of resisténce, suc
as UGT2B7. Understanding the roles of UGTs and transporters in the drug resistant phenotype of BCS€daayepro
avenues to enhance the efficacy of cytotoxics in this pathogenic cell population.

401 Tacrolimus Dosing and Monitoring in Lung Transplant Patients

Yeseung J Kird Ranita Kirubakarans, Sophie L Stocket, Fay Burrow’ Lilibeth Carlos Richard O D&y, Jane E Carlahd
5SLI0 2F /tAYy tKINYIOBRYSEE bAYyOSYydmRaNI 2ALID {G Ay OSyGQa
{@RySex b{23X ! dAGNI f Al ® 355¢néy, NSW, AustialiaNY' = { G +*Ay OSyidQa 1 24&L

Introduction. Tacrolimus (TAC) is the first line immunosuppressant used in lung transplant (LTx). It is an ideal candidate fo
therapeutic drug monitoring (TDM) due to its narrow therapeutic window and high interpatient variability.

Aims. Toassessdosingafi@ YA G2NA Y3 2F ¢!/ Ay [¢E LI GASyda d {4 +AyO¢
guidelines.

Methods. A retrospective cohort study (1 Jan to 31 Dec 2017) of TAC therapy in LTx patients was undertaken with a 6 montt
follow up period fromthe first TAC dose. Ipatient data was collected from electronic medical records and analysed using IBM
SPSS®. Trough concentrations were defined as ideal and adequate when collected within 1 and 2 hours prior to an administere
dose, respectively. Therget trough range was 125ug/L.

Results. The transplant cohort (n=30) comprised of 19 females (63.3%) and median age was 55.5 yeéfs y@frs).
Indications for transplant included ILD (30.0%), COPD (23.3%), CF (23.3%), and other indicationslé&artagngth of stay
posttransplant was 15.5 days (868 days). Immunosuppression in all patients was maintained with a combination of TAC,
prednisolone and mycophenolate mofetil. 50.0% of patients also received azole therapy. Of the blood samptesdcolle
(n=673), 175 (26.0%) were ideal troughs, 61 (9.1%) were adequate troughs and 425 (63.2%) were not troughs. Of the 23
trough samples, 156 (66.1%) were subtherapeutic, 39 (16.5%) were within target range, and 41 (17.4%) were supratherapeutic
Median time to therapeutic target was 8 days {421 days). The most common complications observed-pasisplant were
infection (76.7%), pneumothorax (40.0%), acute kidney injury (33.3%), new onset diabetes mellitus (33.3%), and rejection
(23.3%).

Discussion. Our findings demonstrate the need to improve dosing and monitoring of TAC at SVH. However, several limitation:
to the study exist. Anecdotal evidence from the clinic suggestsatiatal dosing and sampling times may differ from the times
recorded in patient charts used in the study. Complications reported includesuogical effects and adverse effects of other
drugs. PK models with Bayesian estimators may help optimise TAdpyher
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402 The effect of splitting a pill on dose accuracgystematic review

Kanika Chaudhr?3 Madeleine KearnéyRichard O D&y, Anthony Rodget, Emily Atkink?# Cardiovascular Div, The George
Institute for Global Health Sydney, NSV¥Faculty of Medicine, Univ of NSYBydney, NSW; Dept of Clin Pharmacol and Toxicol,
{ G %Ay OS§ pdiliaghurst, RSN IVestmead Clin School, Univ of S§dBggney, NSW.

Introduction. Physical alteration of original dose form prior to administrat®a common practice, with almost a quarter of

all drugs having their dose manipulated (Quinzler et al, 2006). Splitting a tablet allows for dose flexibility and $acilitate
swallowing for paediatric and geriatric patients. However, there are concersetphysical changes can lead to inaccurate
dosing.

Aims. To summarise current literature assessing the effects of tablet splitting on dose accuracy of split drug.

Methods. A search of electronic databases for studies investigating effects of pilhgpitis conducted. Databases searched
included EMBASE (Ovid), MEDLINE (Ovid), CINAHL (EbscoHOST) and the Cochrane Library from the start of each database
August 2018. Data were included from pill splitting studies where the drug was not administer@gatient as these
considered the weight or drug content of the split drug. Therefore, studies investigating any drug, where the pill hadibeen s
were potentially eligible. Two reviewers independently assessed studies for inclusion. Data wereedxinacine reviewer

and checked by another. Registered on PROSPERO 2018 (CRD42018106252).

Results. Twentgight studies containing sevengix different pills were identified. Overall, 14507 pills were split by either
hand, knife or commercialized pill cats. Dose accuracy was measured using weight or drug content. Weight variation
between split pill and theoretical weight of half tablets varied from @3%26. For studies which measured drug content, 40%
met the required drug content regulations. One studyported on cost savings of split pill which varied from a saving -of 19
50% of actual pill cost.

Discussion. Tablet splitting may lead to inaccurate doses. However, not all drugs are suitable for splitting. Carefrdtiomside
needs to be placed on fowlation of tablets as well as physical characteristics. Accurate tablet splitting has the potential to
decrease costs thus removing the economic constraints of marketed formulations that may not meet the needs of all patients.

Quinzler et al (2006) EudrClin Pharmacol 62:108973.

403 Does statin use affect cognition in older adults? A p#oftNdeprescribing trial

Alexander J Clougf Sarah N Hilmé#, Sharon L Naismittf, Danijela Gnjidie>® School of Pharmacy, University of Sydney
Campedown, NSW, Australia; Kolling Institute, Royal North Shore Hosp&alLeonards, NSW, Australia; Charles Perkins
Centre, University of Sydn&yCamperdown, NSW, Australia; Brain & Mind Centre, University of Sydiayperdown, NSW,
Australia

Introduction. Evidence to support statin use in adults of 80 years of age with no indication of primary cardiovascular prevention
is limited.

Aims. Primary: To determine the effect on cognition of discontinuation and rechallenge with statins. Secondary: Tmeeterm
the effects on quality of life and functional status of discontinuation and rechallenge with statins.

Methods. Adults 80 years of age and above with dementia taking statins for at least 6 months were recruited from a geriatric
outpatient clinic at RoylaNorth Shore Hospital, NSW. A pilotoN1 study was conducted, with participants randomised to
discontinue and restart statins over the course ahdnths. At baseline (veeks), recruited participants were randomised to

their normal statin or placebo ggment for a period of 5 weeks. Participants were assessed and intervention switched 5, 10,
and 156 SS1a® t NAYIFNE 2dzi02YS 41 a YSIadaNBR dzaAy3a NXaghtvez T O
Subscale (ADAS0G), and secondary outcomes aseddssing partientelevant, carefrelevant, and physical measures.

Results. Over 6 months, 81 individuals were screened, 14 were deemed eligible, and 4 were recruited. Three potential
participants ceased statin before baseline, and 1 participant (femaeje8@rs) completed all 4 assessments. Cognitive
impairment, as measured by AD&8G was minimally increased on placebo (15.5/70) compared to statin (15/70). A number
of recruitment barriers were identified, including treating physician being unwillingejorabscribe statins, hsetting time
constraints, and participant stress after clinical diagnosis of dementia.

Discussion. Out pilot study suggests there are major recruitment barriers to recruiting patients with dementia into
deprescibing trials from outpatient settings. Moreover, no differences were found in cognition, nor in global functioning and
functional status with the discontinuation and rechallenging of statins.
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404 How are we using immunosuppressant medicindaistralasian Elderly Renal
Transplant Recipients?

Amelia Cossatt Neil Cottreft, Megan Mcsted Nicole Isbé| Scott Campbéll Christine E StadtzSchool of Pharmacy,
University of QueenslartidBrisbane, QLD, Austral@@entre for Health Services Resgg University of Queenslafid
Brisbane, QLD, Australiagartment of Nephrology, University of Queensland at the Princess Alexandra Ho&risbane,
QLD, Australia.

Introduction. Kidney transplantation is firhe treatment for most patients with end Tacrolimus (mcg/kg)

stage renal failure. Optimising immunosuppressant regimens is crucial; cur,, . Younge: Aduls

guidelines make no specific recommendations for elderly patients. ,ﬂ' Elderly

Aims. To explore curré immunosuppressant medicine prescribing practices in elde '

and younger adult renal transplant recipients across Australia and New Zealand. g,/ p<0.05

Methods. A descriptive study of data obtained from the ANZDATA (Australia and |

Zealand dialysis and transplant) registry, including all patients transplanted from 2 *] I

2015 was conducted. Patients were categorised as younger ad@fis/éars) or elderly ol . .

oxcp &SINBAOUD® ¢KS OK2A0S YR R2aSa 27 iially Yearone A

and at oneyear post transplant was compared using descriptive statistics (Mann

Whitney test or chitatistic).

Results. A total of 6,930 patients reeincluded in the analysis; 39% of younger adu Figure 1: Median tacrolimus doses
and 38% of elderly patients were female, with an average age of 47 and 67 y prescribed initially and at ongear
respectively. The most commonly prescribéthmunosuppressant drugs were POsttransplant in elderly and
prednisolone, mycophenolate, cyclosporine A and téoros; with 86% of younger youngeradult recipients

adults and 84% of elderly patients taking three immunosuppressant medicines (initially

and at oneyear). Initial doses of tacrolimus were significantly lower in the elderly, and this trend continued-géan§<0.05;
Figure 1) The elderly also had greater median reductions from initial to-yesr post transplant in their doses of
mycophenolate, cyclosporin A and azathioprine (p<0.05).

Discussion. In our sample, immunosuppressant doses were reduced more in elderly patienderto determine reasons
for these differences, further investigation of drug exposure and side effects in the elderly is warranted.

405 { dzLILR NI AY 3 2dzy A 2NJ R2 Ol 2 Ndsskdnieit GidJeédBabki Q
positive impact of a mixed rids study

lan Coombe'?, Christy Nobl&* Jenna Turkingtdn Brooke Myerg Peter Donoval?, Charles MitcheR.Royal Brisbane and
2 2YSyQa Ll Hedtad) QUDS Australia; University of Queenslamtisbane, QLD, Australia; Gold Cdasiversity
Hospital® Southport, QLD, Australia; Griffith University, Southport, QLD, Auétralia

Introduction. Junior doctors find prescribing a challenging task. Prescribing errors are common and can contributetto patien
harm. Many interventionto improve practice have been designed without considering important and relevant literature, such
as learning and feedback.

Aims.To evaluate an innovative methodological approach to evaluating and developing junior doctor prescribing performance
by supprting learning through evideneleased feedback processes.

Methods.Using a multifaceted educational approach, involving the principles of le@ergred feedback, junior doctors were

invited to selfassess their performance using a competency tool. sEffeassessment was triangulated with the wardsed
pharmacist competency assessment and modified National Inpatient Medication Chart (NIMC) audit findings, using a minimum
of 30 medication orders per prescriber. The findings from this assessment pmweersanalysed and incorporated into a single
oneon2y S FSSRol O1 aSaaizy gAGK SAGKSNI I Of AyAOlIf LIKINXI Oz
Hospital (RBWH) and Gold Coast University Hospital (GCUH) undertook the study.

Results A total of 89 interns (51 from RBWH and 38 from GCUH) were recruited during their Internal Medicine Term from
March 2016 to March 2017. Eightyght had complete data and were included in the analysis. A total of 2750 orders were
examined preintervention with 1598 individual errors (mean 0.360.33errors per order), with a significant reduction seen
postintervention (2694 orders, 1113 errors, mean 0236.30errors per order, p<0.001). Rates of error reduction were similar

if education were provided bgither pharmacist or clinical pharmacologist. Improvements were seen in each of the five intern
terms evaluated.

DiscussionThis novel, systematic, multifaceted, eviderzased educational intervention that included safsessmenand
structured feedback resulted in substantial reduction in prescribing errors in medical interns. Further research to examine
generalisability and sustainability of this intervention are required.
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406 The effect of the Wuzhi tablet on the metabolism of dabrafenib in human liver
microsomes: a hertdrug interaction

Alia Fahmy, Xiaoman Litj Alan V. Boddy. School of Pharmacy, The University of SydnegWw, Australia; Current addréss
School of Pharnwy and Medical Sciences, University of South Australia, Adelaide, SA, Australia.

Introduction. Commercial extracts 8chisandra sphenanthe(eeferred to as 1.5
Wuzhi tablets or capsules) are used in Traditional Chinese Medicine to trgat
hepatitis, infammatory disorders, and cancebchisandra sphenantheland
several of its bioactive lignans, including Schisantherin A (SchA) and Schisa
B (SchB), affect then vitro and in vivo metabolism of substrates for drug 2
metabolising enzymes. Dabrafenib ikiaase inhibitor used in the treatment of 0 g
BRAF%Emutated metastatic melanoma. Dabrafenib is administered oralli’
and chronically and undergoes CYP#&€diated metabolism. These factors

make dabrafenib vulnerable to hexdrug interactions. 8 1 6 5 4 3

Aims. This study aimed to investigate the effect of Wuzhi tablet extract (WZE),  L0g;, Concentration (M) of Schisantherin A

SchA, and SchB on the metabolism of dabrafenib in human liver microsomes.

Since SchA is reported to be the most abundant lignan in Wuzhi tablets, a secondary aim was tg theaSthA content in

WZE.

Methods. LEMSMS was used to quantify the formation of hydratgbrafenib from dabrafenib using human liver microsomes,
including any inhibitory effect of WZE, SchA, or SchBIEKIS was also used to quantify the amount of SChWZE.

Results. WZE and its lignans inhibited the metabolism of dabrafenib in a concenttapendent manner. With a hathaximal
inhibitory concentration (I§0 2 F ndoc >aX {OK. 4F& I Y2NBILBOSY(i>AyKEKAbLOYKR
' nocp >a o0FlaSR 2y {OK! 02y i{iSyid0® DNBI (S Nlinduifaked priarioittey & |
addition of dabrafenib, suggestive of mechanibased CYP450 inhibition. Finally, SchA content was calculatezl 16 mg

per gram of tablet powder{2.14 mg/qg).

Discussion. The results of this study indicate that a futly interaction between dabrafenib and Wuzhi is possible, and
patients should be advised to avoid the combination until the clinical risk Isateal.

amafenl

se%atl
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407 NMBAmediated anaphylaxis: can sugammadeXx act as an antidote?

Nithya A Fernandopulte Paul F Soedifg Graham A MackayDept of Pharmacology & Therapeuticeniv of Melbourne,
Parkville, VIC, Australia; Dept of Anaesthetics and aiticine?, Royal Melbourne Hosp, Parkville, VIC, Australia

Introduction: Neuromuscular blocking agents (NMBASs) are known to caugbrifgtening anaphylaxis in approximately 1 in
10,000 patients. Symptoms of anaphylaxis are driven by the release ofitmexifrom activated mast celldVhilst this
activation commonly involves IgE, new research has identified that a significant proportion of these events are caused by a
non-lgedependent pathway involving the receptor MRGPRX2. Sugammadex, a drug thraeseveuromuscular blockade by
some NMBAs, has been used as a treatment in these NiMi@#ated anaphylactic events with conflicting evidence of clinical
efficacy (Clarke et al, 2012).

Aim: To investigate the utility of sugammadex as an antidote for NMBiéced, norlgEdependent anaphylaxis.

Methods: We investigated the effects of prand post treatment with sugammadex on MRGPRX2 activity using the NMBAs
rocuronium, vecuronium and atracurium, alongside the MRGPRX2 agonist compound 48/80. We ugdd2tmiinan mast

cell line, to measure calcium mobilisation, degranulation and cytokine release-{KGTR 2).

ResultsCompound 48/8@aused significant calcium mobilization, degranulation and cytokine release which was diminished
when the cells were prtreated with sugammadex. In contrast, NMBAs did not result in significant degranugdtimugh

they did cause calcium mobilization and modest MCgecretion which was reduced with pieeatment of sugammadex.
Treatment ofsugammadeost stimulation, whib better mimics the clinical management of anaphylaxis, did not have an
impact on degranulation but interestingly reduced MCBecretion.

DiscussionWe have shown that the LAD2 mast cell line is a representative model of a MRE@RReE3ing, but functiwally
non-responding system and thus models the majority of patients where NMBAs are safe and effective. In addition, we have
shown thatsugammadexeven when given promptly after MRGPR>¢H stimulation, is ineffective in halting degranulation.
However,sugammadesnduced inhibition of the slower cytokine release produced by MRGPRX2 activation was evident,
suggesting that it may have some benefit in controlling more chronic adverse effects produced by NMBAs.

Clarke RC, Sadleir PHRIatt PR. (2012) Anaesthesia 63:2663.
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408 Effect of chronic polypharmacy and the Drug Burden Index (DBI) on muscle functio
and structure in aged mice

Gizem Gemikonakf, John Mach? Trang Trak?, Susan Howlett Rafael de CaldpDavid G L€outeur°& Sarah N Hilmée.
Lab of Ageing and Pharmacology, Kolling Institet®;al North Shore Hospydney, NSWAustralia. Northern Clinical School,
Univ of Sydney, NSW, Australi@alhousie University, Halifax, Canadéranslational Gerontolly Branch, National Institute
on Aging, Maryland, USAANZAC Research Institute, Sydney, NSW, Australia

Introduction. Ageing, polypharmacy use of O5 medications) and increasing D
medication exposure) @massociated with falls and impaired physical functiRneclinical ageing models can assess underlying
mechanistic changes

Aims.We investigated whether chronic polypharmacy or monotherapy, with increasing DBI and/or cessation (deprescribing)
affected fysical function and/or muscle histology in mice

Methods. 12-month-old male C57BL/6 mice received either control diet or study drug(s) at therapeutic doses. Polypharmacy
diets consisted of Zero DBI (metoprolol, simvastatin, omeprazole, paracetamol,rtdrgséow DBI (metoprolol, simvastatin,
omeprazole, paracetamol, citalopram) and High DBI (metoprolol, simvastatin, citalopram, oxycodone, oxybutynin). Individual
drugs (High DBI regimen) were tested as monotherapy. An@iths, animals were randomised tontinue treatment or

gradual withdrawal. Rotarod performance was assessed aR4rdonths, and balance beam (6mm) at -@nths.
Gastrocnemius muscle samples were collected atm@®ths.

Results. Rotarod performance at-24-months indicated significaht increased endurance for metoprolol treated mice (n=15

36) compared to control (n=229) and to HigéDBI (n=188), and for ZerdBI mice (n=134) compared to LoviDBI (n=19

40); (p<0.05). Balance assessment showed deprescribedlMign=18) and metoplol (n=16) mice performed significantly

better than their continuously prescribed comparators (n=1H) p<0.05). Preliminary histology results suggest a trend towards
less muscle fibres per field in control (n=3), compared to 48iBh(n=3; p=0.119) andalopram animals (n=2; p=0.049), while
collagen quantification suggests no difference between control (n=5), High DBI (n=6) and High DBI deprescribed (n=4).
Discussion. Rotarod detected differences between drug treatments and depresaffbatgd balance. Our preclinical results
suggest polypharmacy and certain monotherapy drug regimens impact measures of muscle function and may affect structure
Future research will continue to characterise histological changes in muscle.

409 Update of pepetrators in the pharmacokinetic interaction screening (PKIS) database

Thomas M PolaséR Georgia E GlassDept of Clinical Pharmacdklinders University, Adelaide, SA, Austra@ertara,
Melbourne, VIC, Australia.

Introduction. The pharmacokitie interaction screening (PKIS CYP1A2 CYP2C19 CYP3A
database was first published in 2010. Since then, several 1 Strong inhibitors 'ﬁ'e'a"Sib. .
protein kinase inhibitors (KIs) and antivirals (AVs) have bg ri't’;f:\i;"r
released that may cause CMiediated pharmacokinetic drug | Moderate Vemurafenib Qizotinib
drug interactions (PODIs). inhibitors Imatinib
Aims. To pply clinically relevant criteria to evaluate Kis and AVs g!‘r’:'gglir/

as potential perpetrators of RRDIs. ritonavir
Methods. Available Kils and AVs were identified and evaluated Fosamprenavir
using the primary literature and prescribing information. Th Majorinducers Havirenz Dabrafenib

potential for these drugs to act geerpetrators at drug metabolizing CYP enzymes was assessed using the following criteria:
FgFAtlotS OftAYyAOIt tY &aGdzZRASE Ay KdzYlya oy x c 0iBvivaGYPf dzR A
WLINROSQ O0FY/ , t x StégwitdachRaljreledantdtysa. Mnbibitérsim@érie &escribed according to the FDA
classifications oftrong moderateor weak whereas inducers were classifiedragjor 0 x-folé decrease in area under gh
plasma concentratiottime curve (AUC) of CYP probe)yainor (<2-fold decease in AUC). Data were entered in a catalogue of
major CYP perpetrators based oifidld changes in the clearance of CYP probesw.pkis.org.

Results.There were 32 Kls and 22 AVs included in the assessment. Of the theoretical 32driEtiRAtor pairs (CY-PPs), 66
(20.4%) had clinical PK interactions studies meeting the criteria. There were studies with-BP<¥i@at did not meet the
criteria (3.7%), leaving 246 potential interactions between Klis or AVs and CYP probes that have not beerirsttidaed
(75.9%).Two strong inhibitors, 5 moderate inhibitors, and 2 major inducers were identified and added to the catalogue of majo
CYP perpetratoras shown in the table (16.6% of the perpetrators evaluated).

Discussion. Prescribers can commence, cease or change the dose of most Kis and AVs without perpebBtmgiEKother
chronically administered drugs.
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410 Tacrolimus dsing and monitoring: a retrospective cohort study

Ranita Kirubakardsf3 Sophie L Stockef, Lilibeth Carlds Fay Burrow’s Richard O Day, Jane E Carlahél St Vincent's Clin
Sch, UNSW Sydney, NSW, Australia; Dept of Pharm, Sultan Abdul Halip?, Hasigai PetanKDH Malaysia; Dept of Clin
Pharmacol and Toxicol, St Vincent's HoBarlinghurst, NSW, Australia; Dept of Pharm, St Vincent's*Haaginghurst, NSW,
Australia.

Introduction. Tacrolimus (TAC) is an immunosuppressant with a narrow therapeutic index and high PK varfedgipeutic

drug monitoring (TDM9f trough concentrations @ is recommended to maintaiAC efficacy and safety

Aims. Toassess TACdosihgga> | YR Of AyAOlt 2dzid2YySa Ay KSIFNI GNIFyaLxl
Methods. A retrospective cohort study of all HTx recipients in 2017 was conducted. The guidelines recommend a starting dose
of 0.075 mg/kg/dayor oral TAGnd the therapeutic target €posttransplant is 812 pg/L for week 1, followed by 115 pg/L

for up to 3 months. Electronic medical records were reviewed to collect relevant clinical data.

Results. There werd0 HTxrecipients, 26 (65%) males and a meaD)(8ge of 52 (14) years. Pasinsplant doses were
gradually increased from 0.011 mg/kg (Day 1) to 0.034 mg/kg (Day 6). Only 11% (90/80%5)0NE Of | aaAFASR |
(collected within 1 h prior to the next scheduled dogej.these, 28 (31%) wersubtherapeutic, 53 (59%) were therapeutic,

and 9 (10%) were supratherapeutic. Median (IQR) time to target was;22)8ays. TAC reported adverse effects included 16
(40%) instances of CNS effects (tremors and headaches) and 6 (15%) cases of acuténikidneThere were 63 re
hospitalisation events podtansplant: 28 (44%) due to infection and 15 (24%) due to rejectionaie@ similar across all
endomyocardial biopsy grades of rejection (P>0.05).

Discussion. TAC dosing and monitoring are not caladrwith the available local guidelines. Cautious dosing was observed
and TDM samples were poorly timeday@sian dose prediction programs may provide an additional support required to
optimise TAC dosing and monitoringHTxrecipients.

Baran DAet al (2002) Transplantation 74: 11368.41.

411 Predictive performance of tacrolimus precision dosing software in heart transplant

Ranita Kirubakardsf, Sophie L Stocket Richard O Day, Jane E Carlahé St Vincent's Clin Sch, UNS\8ydney, NSW,
Australia; Dept of Clin Pharmacol and Toxicol, St Vincent's3iDsplinghurst, NSW, Australia.

Introduction. Therapeutic drug monitoring (TDNJ tacrolimus (TAC) is recommended to maintalC efficacy and safety
However, cautious dosing itlinical practice, particularly to prevent TA@uced nephrotoxicity, is not suitable to achieve
therapeutic TAC concentrations in a timely manner.

Aims.To evaluate the predictive performance opeecision dosing softwareDoseMeRx® (Brisbane, Austialiapredicting

TAC concentrations (sampled at any point of time), accommodating concomitant azole therapy in heart transplant recipients
HTxaf § +AyOSyidQa | 2BoséMarRx@émploys dlklafed popudafion PKomodels and Bayesian foreggtstin
provide individualised dose predictions for patients.

Methods. A retrospective cohort study of all SVH HTx recipients in 2017 was conducted. Data inputtedsiekbeRx®
included TAC concentrations and dosing regimen, and patient parameters suchnestdezit, height, weight and CYP 450
genotype (if available)The predictive performance of DoseMeRx® was evaluated by comparing the predicted concentrations
to the observed concentrations using median prediction error (MPE, a measure of bias) and niesdilateaprediction error
(MAPE, a measure of accuracy).

Results. There were 40 HTx recipients, 26 (65%) males and a mean (SD) age of 52 (14) yearspPast TAC doses were
increased from 0.011 mg/kg (Day 1) to 0.034 mg/kg (Day 6). All patieniseddraconazole 200 mg BD as a prophylaxis for
invasive fungal infection immediately pesansplant. During the first 2 weeks of TAC thers&889 blood concentrations were
measured (n=38). DoseMeRx® demonstrated an overall MPE (95%&%w0f19,-12)and MAPE (95%CI) of 22% (19, RBE
reduced from-71% (Day 1 of TAC) 4% (Day 7) andlAPEeduced from 71% (Day 1) to 16% (Day 7).

DiscussionDoseMeRx® was able to predict TAC concentrations across a heterogeneous patient population with wa clinicall
acceptable bias and accuracy. The improvement in MPE and MAPE over a week aligns with thettieniilflanagnitude of
interaction between itraconazole and TAC to be stabili§égt use of DoseMeRx® in dose guidance may provide significant
benefits inclinical practice and potentially limit the need for frequent TDM.

2018 ASCEPT ASM Book of poster abstracts



412 Vancomycirg effects of obesity on drug exposure and outcome with Guideline based
dosing

Mari Koyanagdi Rebecca AnnidgMark Loewentha| Jennifer HMartin®2 John Hunter Hospital, Newcastle, NSW, Australia
Hunter Medical Research Institute, Newcastle, NSW, Australia

Introduction: Vancomycin, a glycopeptide with bacteriostatic and bacteriocidal activity has been the agent of choicessince th
1950sagainst methicillin resistargtaphylococcus aure((8IRSA)Despite widespread use of vancomycin, dosing regimens and
drug monitoring recommendations are poorly adhered to in many institutions internationally and in Australia, with concerns
of propelling atibiotic resistance.

Aim: This study studied the administration practices of vancomycin in a single centre in Australia and focusing spetifically
whether lower exposures and poorer outcomes were observed in a population witbkBMbd { I K Y H

Method: Daa were collected from September 2016 to March 2017 on all patients prescribed vancomycin.

Result: Of 488 patients screened, 107 patients had analysable data. Based on the local Hospital Guidelines, 62.6% wel
commenced on inappropriate vancomycin dosethatbeginning of their therapy,and /£’ 2 ¥ . aL XHpPp 1 IKYH &
LI T nonntod [Sy3adK 2F K2alLWAdlt adre ¢gra t2y3ISNIAYy .al >
a trend towards higher mortality (11.7% vs 8.5%). Ov8&all% of the total 1145 vancomycin days given in the total population
were subtherapeutic, with a majority (41.4%) involving patients who were underdosed initially.

Discussion: Patients who are initially underdosed have a high rate of total subtherapewdamwecin days, regardless of BMI,
GAGK 2y T @SNFr3IS (2 Y2NB (GKFYy | GKANR 2F GKSANI GlyoO2yYeOh)
more likely to be underdosed, with trends toward increased hospital LOS, mortality, and treatrilerg.fa

413 Potential cytochromenediated drug interactions with cannabinoids

Catherine J Lucas',AlJoanne Patéf, Jessica Ryaf Peter Galetti§ Jennifer H Martih? John Hunter Hospitgl Newcastle,
NSW, Australia; University of Newcastiewcastle, NSW, Australia.

Introduction. There is increasing public interest in exogenous cannabinoid use. Clinicians should bear in mind potential for
clinically significant pharmacokinetic or pharmacodynamic interactions between cannabinoids andmoiher

Case report. A 3yearold woman with a history of Eisenmenger syndrome, previous heart and dual lung transplants, acquired
hypogammaglobulinaemia, hypertension, depression and gastsmphageal reflux, presented to hospital with altered mental
state, limited verbalisation, hypereflexia, mydriasis and urinary retention. Medications prior to admission (many metabolised
by the cytochrome P450 enzyme system) included fluoxetine (60 mg daily), tacrolimus, mycophenolate mofetil, prednisolone,
pantopraole, ranitidine, posaconazole, azithromycin, valganciclovir, sulfamethoxtaolethoprim, pregabalin and monthly
intravenous immunoglobulin. Biochemistry, infection screen, electrocardiography and cerebral imaging were unremarkable.
Urinary drug screen as positive for tetrahydrocannabinol. Collateral history elicited oral ingestion of an unknown quantity of
GaiNBSié OFlyylroia 2Af 9 oc K2dzNE LINAR2NJ (2 LINBaSyidalidhzy:s
~ 2 days prior to adresion. One day post admission, plasma concentration of tacrolimus was 2.0 mg/L (trough taEget 5
mg/L). Plasma concentrations of fluoxetine and norfluoxetine (active metabolite), measured two days post admission (~ four
days since last administration) wee729 mg/L and 712 mg/L, respectively (therapeutic rangeSDmg/L).

Discussion. Anticholinergic toxicity has been reportedly associated with cannabis use. Additionally, cannabinoids undergc
metabolism by cytochrome P450 enzymedth delta-9-tetrahydrocannabinol mainly metabolised by CYP2C9, 2C19 and 3A4
and cannabidiol mainly metabolised by CYP2C19 angaB@4otential involvement of CYP1A1, CYP1A2, CYP2C9, and CYP2D6.
Interactions may occur via coadministration of inhibitoffstioese cytochrome enzymes. Thesee case reports of mania
resulting from ceadministration of cannabis and fluoxetine. Supratherapeutic fluoxetine concentrations may have contributed
G2 GKS LI GASydQa a&eé YL 2oxitityraldtieship is unteftain AdiiersOifgtd Bay heNdlaied 8 tfie
cannabis product, and/or its effect on concurrent medications. Formal reporting of potential cannabiugjdnteractions is

vital to improve the data in this area.
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414 Combination therapy withn SGLT2 inhibitor as initial treatment for type 2 diabetes:
a systematic review and medmalysis

Tamara Y Mildér34 Sophie L StockEt, Christina Abdel Shahegd.ucy McGrattCadel}, Dorit Samochd@onef#, Jerry R
Greenfield34 Richard @ay*® 5SLIi 2F /Ay t KI'RXY{ORYSeFi®w{2xyBSWiQat! ay
Hospz {@RySex Db{2T {0 %Ay OS¥ySsydnay, NSWADjahe@s dnd Nle@loRseh DiZiisioh, Gan@n 2 F
Institute of Medical Resear¢hSydneyNSW; School of Public Health, Univ of Sydjrigydney, NSW; Dept of Cardiol, St.

+ Ay OSy 6 Sydney, BSW.J

Introduction. Debate exists whether patients with type 2 diabetes (T2DM) should havlyaiglycaemic agents initially
prescribed sequendilly or in combination. Sodiwglucose cotransporter 2 inhibitors (SGLT2i) may be appropriate agents for
first-line combination therapy, particularly due to their exigycaemic benefits.

Aims. To compare the efficacy and safety of initial combinatiohT2@metformin therapy with either metformin
monotherapy, or SGLT2i monotherapy. To compare high dose and low dose SGLT2i combinations with metformin.

Methods. PubMed, EMBASE and Cochrane Library were searched for randomised controlled trials (R&TS) wibitors.

RCTs were selected if they (1) enrolled treatmpatve T2DM participants (2) compared combination therapy with an SGLT2i
G2 Y2y2GKSNI LR oO0SFOK I3Syid Ay (GKS O2YO0AYylLGA2Yy0 0600 (NS
haernoglobin Alc (HbAlc), weight, and adverse events were reported.

Results. Four RCTs were included in the ragtalysis that focused on the effects of the SGLT2i/metformin combination
(n=3749). Combination SGLT2i/metformin resulted in a greater reductidbAi.c {0.55% [95% C0.67,-0.43]) and weight-(

2.00 kg [95% C2.34,-1.66]) compared with metformin monotherapy after 24 weeks of treatment and a greater reduction

in HbAlc {0.59% [95% C0.72,-0.46]) and weight-0.57 kg [95% G0.89,-0.25])compared with SGLT2i monotherapy over

the same treatment period. Compared with combination low dose SGLT2i and metformin, high dose SGLT2i and metformir
resulted in no HbA1c difference (0.02% [95%0@I8, 0.13]) but greater weight reductiord(47 kg [9%6 C}0.88,-0.06]).

Discussion. Initial combination therapy with SGLT2i/metformin has HbAlc and weight benefits, compared with either agent
alone. High dose SGLT2i/metformin combination therapy appears to have modest weight but no glycaemic beneditsctcomp
with the low dose SGLT2i/metformin combination therapy.

415 Modulation of Ttype Calcium Channels by Phytocannabinoids

Somayeh MirloHi Chris Bladéeh lain McGregdy Mark Connor. Dep of Biomedical Sciences, Macquarie Yribambert
Initiative for Cannabinoid Therapeutjddniv of Sydney, NSW

Introduction: Ftype calcium channeldc) are low voltage activated channels which can be opened by small depolarizations of
the plasma membrane. They are encoded by the gene8.C&a3.2, and C&8.3. Ftype Icaare critical for many physiological
processes, and their activity contributes to pathophysiological states including cardiac arrhythmia, epilepsy antepaiis. T
increasing interest in the use of cannabinoids as medictharapeutics, including for epilepsy and paifsim: Some
cannabinoids can potently modulatetype Ica but there is less information about pladerived phytocannabinoid effects on
these channels, therefore we screened a library of phytocannabinoidetermine whether these compoundsodulate F

type Ica Methods: We used a fluorometric (FLIPR) assagcteenand phytocannabinoids for their ability to blockype Ica,
changes in intracellular Ca were measured following addition of 10 mM Ca afterusemitneatment with drug or vehicle.
Then, several compounds were tested in HEK293rFIREX cells stably expressing3h using wholeell patch clamp.
Resultsin general, phytocannabinoids most potently blocked Cav3.1 and Cav3.2, with less intobi@a3.3. In the FLIPR
assay, CBGA (cannabigerol acid) was the most potent compound, inhibi8y Ba97 + 1 at 10 uM, CBDV (cannabidivaran)
and THCATetrahydrocannabinol acidanked second and third. CBGA blocked3@aby 92 + 3 with CBG (cannabigerol), CBN
(cannabinol), THCA and CBDVA (cannabidivarinic acid) also inhibiBr yamore than 50 % at 10 uNMHCA was the only
compound that inhibited G&.3 by more than 50%%8 + 7).In contrast,n +detrahydrocannabino(THC) activated Ga1l and
Caa3.2 but did not affect G&.3.Patch clamp recording @a3.1showed THCA and ThGtently blocked G&.1 with Log 16
of-5.72 £ 0.07 aneb.07 + 0.06 respectively. THC and T@Auced a significant hyperpolarizing shift in inactivation potential,
likely accounting for inhibition of €&1 current.THC also caused a negative shift in the3Qaactivation potential which was

not seen using THCA, and this is probably respondineincreasing Ca entry seen in the FLIPR assay. Discussion:
Phytocannabinoid modulation offjjpe Icaextends beyond the previously reported effects of THC and cannabidiol, 88XCa
channels represent an interesting potential site of actionstfiese drugs in pain and epilepsy.
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416 Preferred language for communicating deprescribing decisions in the discharge
summary: a qualitative study

Brendan J Nig Mai Duong, Natali Jokanovigc Melissa BaysaiDavid Le CoutedjrSarah Hilmér Clinical Parmacology and
Ageing Laboratory, Kolling InstitdteSt Leonards NSW; Australian Institute of Health Innovatidacquarie Universify
Macquarie, NSWAgeing and Alzheimers Institute, Concord Hoshitabncord, NSW.

Introduction. Communication of hospital deprescribing decisions to the general practioner (GP) is key for sustaining the
deprescribing process into the community. Although improvements in medication list completeness and indications have
occurred over time, no study h&soked specifically at improving the quality of deprescribing communication in the discharge
summary.

Aims. 1)Refine discharge summary language to effectively communicate deprescribing decisions in the discharge summary. 2
Inform the development of a standardised guide for communication of this information (content, phrasing, structure and
method of entry).

Methods. Thirty participants (seven GPs, eight pharmacists, 15 hospital doctors) were recruit@tetmterviews and four

focus groups. Each participant was presented with 10 scenarios describing a deprescribing decision and with multiple languag
options forthe discharge summary. Participants were asked for a preference, reasons why, any suggested alterations and
questions orpriorities, specific wording, and location. Final themes and framework for preferred language developed in data
analysis were agreedylronsensus.

Results. Clinicians reported the importance of structured phrasing, with specific advice in a GRujolkeetion.
Communicating the decision and plan was important, but this structure also potentially facilitates further deprescribing
discussion between the patient and GP. Based on participant suggestions, deprescribing decisions should be communicatec
Al GKS Meddatior? latanyloB, Ratighale. Clear plan (dose, duration, follow up). Patient agreémertt.K S 02 K 2 NJ
mixed resposes about including information on the drug burden index, monitoring or alternative strategies to manage the
Ot AYAOlIf A&dadzSo | aikthed 2 ggNIQNB Sdzflii 2 I SI KFRAY I0ISSYT RISIOSt 2 LISRZ
geriatricians, ad integrated into pointof-care guidelines for further validation.

Discussion. A standardised preferred language guide for deprescribing has been developed from clinician preferences tc
improve sustainability of deprescribing decisions made in hospital.

417 Medication use in older inpatients with and without dementia

Jessica T V Nguyeh Danijela Gnjidig Sarita L&§ Meggie Zharfg Sarah N Hilmér Syd Pharm School, Faculty of Med and
Health, Univ of Syd Sydney, NSW, Australia; Depts of A@ade and Clin Pharmacol, Kolling Institute of Medical Resgarch
Royal North Shore Hosp and Northern Clin School, Faculty of Med and Health, Univ of Syd, Sydney, NSW, Australia.

Introduction.Reducing the use of potentially inappropriate medications (PiMa key aim of optimising medication use in the
ageing population, which is particularly important among vulnerable older inpatients with dementia.

Aims. To compare use of PIMs in older inpatients with and without dementia.

Methods. A retrospective colbstudy was conducted 0800LJF G A Sy da | 3SR x17p &SI NAR FRYAGG!
metropolitan hospitals from st July 2016. Dementia was defined as a clinical diagnosis recorded in the electronic hospital
records. PIM use was defined using @15 Beers Criteria and Drug Burden Index (DBI) was used to quantify the cumulative
use of anticholinergic and/or sedative drugs. The differences in the numbers of patients exposed to medications with DBI>0,
PIMs according to Beers Criteria and a totabkpp NB I dzf  NJ YSRAOI GA2ya o6L2f&LKINXYIO
according to dementia status were analysed.

Results. Dementia was identified in 20.4% (n=102) of participants. A higher proportion of patients with dementia had DBI>0 on
admission (demetia: 68.6% (n=70); without dementia: 50.5% (n=201), P=0.002) and a similar trend was seen on discharge
(dementia: 69.6% (n=71); without dementia: 58.8% (n=234), P=0.060). Any exposure to Beers Criteria medications trendec
towards being higher in patientsithout dementia on admission (dementia: 30.4% (n=31); without dementia: 38.2% (n=152),
P=0.179) and on discharge (dementia: 29.4% (n=30); without dementia: 38.2% (n=152), P=0.126). A higher proportion o
patients with dementia experienced polypharmacyamamission (dementia: 79.4% (n=81); without dementia: 75.9% (n=302),
P=0.535) and a similar trend was observed on discharge (dementia: 86.3% (n=88); without dementia: 85.2% (n=339), P=0.90z
Discussion. Preliminary results show significant variations idicagon use between patients with and without dementia
admitted to hospital, with trends towards more anticholinergic and sedative use but less Beers Criteria PIMs in those with
documented dementia than in those without.
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418 Microsampling as an alternative collection method to venous blood to quantify
capecitabine and its metabolites byMS/MS

Mirjana Radovanovié, J Schneidéf* S Ackland®° R LG Norris? J H Martint? P Galettis;? Clin Pharmacol, Univ of
Newcastlé, Callaghan, NSW; HMRNew Lambton Heights, NSW; HCRA, Univ of Newgabt®WV; School of Biomedical
Sciences and Pharmacy, Univ of Newc4s@allaghan, NSW; Calvary Mater Newcastéaratah, NSW.

Introduction: Dose individualisation of margnticancer therapies has been shown to significantly improve cancer outcomes
by enabling optimum drug exposure or reducing major toxicity. Pharmacokigeiited dose individualisation of capecitabine

and 5fluorouracil may be associated with an increaseoverall survival and/or lower toxicity. However, this is difficult to
achieve for remote patients where specialised facilities are unavailable. Volumetric absorptive microsampling collection as a
alternative to venepuncture may facilitate this processeémote locations or in the home.

Aims: To evaluate the use of the Mitra microsampling device for its applicability in determination of capecitabine and its
metabolites by LAAIS/MS.

Methods: Exact volume of whole blood (10 pL), obtained from volunteepikesl with various analyte concentrations, was
absorbed on Mitra microsampling devices and dried at ambient temperature for at least 3h. Sample tips containing the
absorptive pad were placed into the microcentrifuge tubes and acetonitrile containing sistitiepelabelled internal
standards was added. Samples were sonicated, evaporated under vacuum and-thespeaded in 0.1% formic acid before
injected into a Shimadzu 8060-MS/MS. Chromatographic separation was on a Luna Omega Pola0Cx 2.1 mm1.6 um)
column using gradient elution of 0.1% formic acid and acetonitrile.

Results:The intra and intexday imprecision ranged from 381 and 6.av o ® 02 NB A LISOG A @S f-dedxy5F 2 NJ
Tt dz2 N2 O aébiyRflugrdiidingafd Sflurouradl. Accuracy ranged from 9816%. LLOQ with imprecision of < 18.8 %
and accuracy between 8P14 % was 50 pg/L forflurouracil and 10 pg/L for all other analytes. Assays were linear from 50
50,000 pg/L for Slurouracil and 1610,000 pg/L for all otherralytes.

Discussion: Microsampling withIMS/MS provides a method as reliable as conventional blood collection for capecitabine and
metabolites. This may lead to less invasive and better timed sample collection for therapeutic drug monitoring supporting
optimised cancer practice.

419 Investigation of the potentially beneficial Ga8vity of cystic fibrosis modulator drugs

Elena K. Schneid&utschik, Daniel Hoyér>® Tony Velkov Department of Pharmacology & Therapeutics, School of
Biomedical Sciences, Faculty of Medicine, Dentistry and Health Sciences, The University of Melbourne, Parkville, VIC, 301
2The Florey Institute of Neuroscience and Mental Health, The University ofolfele, Parkville, VIC, 3052, Australia.
3Department of Molecular Medicine, The Scripps Research Institute, 10550 N. Torrey Pines Road, La Jolla, CA 92037, USA.

Introduction: Cystic fibrosis transmembrane conductance regulators (CFTR) are

. o . Open field test in C57BL/6J mi
two new breakthough treatment options for cystic fibrosis (CF). P T e /6) mice

: A - ) 3 . L (regular(whlte) for 10 min, n=10)
Aims: The interactions of ivacaftor and metabolites with neurotransmitterieo | . T
receptors were investigated in radioligand binding, in a chronic mouse modeL&® . T T [ T.]

depression and evaluated with the Awescore questi@inmin patients. o120

<100 & T r L |
Methods & results: Ivacaftor displayed significant affinity #8152C (pKi = 6.06 ;Z‘; W—H— £
b N®no0I | o I RNBYSNBapbd @KZY 359 E 0.06)Kandy 06 _ g OAT 0 I .-{Y"“’\P

the dopamine transporter (pKi = 5.50 + 0.20);-Wa& to 5HT2C (pKi = 5.81 30 Wal‘;'fm

0.04), and the muscarinic M3 (pKi =5.70 + 0.10), wheredd®/t 5HT2A (pKi o Fluoxetine

=7.33 £ 0.05). The in vivo GAISivity of ivacaftor (40 mg/kg, i.p. for 21 d) was 30 90 150 210 270 330 390 450 510 570

assessed in a chronic mouse model of depression. In the forced swim test, the Time-interval (Sec)

ivacaftortreated group displayed decreased immobility (52.8 £ 7.6 sec), similarly to fluoxetine (33.8 + 11.0 sec) and increasec
climbing/swimming activity (181.5 £+ 9.2 sec). In the open field test, ivacaftor produced a higher locomotor activity than the
fluoxetine goup, measured both as mean number of paws touches (ivacaftor 81.1 + 9.6 vs. fluoxetine 57.9 + 9.5) and total
distance travelled (ivacaftor 120.6 + 16.8 vs. fluoxetine 84.5 + 16.0) in 600 sec. Treatment of 23 CF patients with ivacaftor
lumacaftor resultedn significant improvements in the quality of life including anxiety in all 5 domains of the AweScoreCF
questionnaire (p = 0.092.096).

Discussion: Our findings suggest ivacaftor displays potential clinical anxiolytic and stimulating properties and enay hav
beneficial effects on mood.
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420 Comparison of vancomycin areaderthe-curve using one and twoompartment
pharmacokinetic models

Rashmi V ShingdeGarry G Grahah3, Jane E Carlahd Kenneth M William'&, Stephanie E ReuterRichard O Day=> &
SophieL Stocket.5 SLIG 2F / € Ay t KI NiyDadHuist, NSW; Sehbol ddied 8cf) @niv of N B#ASington,
b{2T {4 zAyOSyiQa 3 Kersiggtof, V2 Schadl of Pyfakn?& Med Sch Yniv of South AdsBalia

Introduction. The Bayesian forecasting program, DoseMeRx, used in

. . . . e Figure 1: 1 and 2 compartment models for Subject 1,
therapeutic drug monitoring (TDM) of vancomycin utilises-eothpartment after 1g vancomycin infusion
population model for vancomycin pharmacokinetics, despite the time course ~ *®
plasma concentrations followingzacompartment model (Figure 1). We aime!
to analyse the difference in the AWCalculated using either a 1 or-2
compartment model.
Methods. Twentyeight adult patients with stable renal function were
administered a single 1g dose of vancomycin (if weigb® kg, 15 mg/kg),
infused over at least 0.67 h. Patients were intensively sampled betweerd.0:
h postinfusion and individual posinfusion datasets were computditted
(MINIM version 3.0.8), using weighted nonlinear lesgtiares regression.
W! RrEQ  éoblculated from fitting all vancomycin concentrations to the |
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0 S & 2 y R-didirikufion phase (>1 h posnfusion) to the fcompartment 01 oot
model Time since end of infusion
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2-cmt

Results. The AUWkugmedian (95%Cl), 178.4 mg.h/L (122.2, 213.6)) was gre:

than the AU@cmt (144.5 mg.h/L (92.3, 178.2 < 0.001). The median %

prediction error (MDE%) between AllG: vs AUGruewas-16.0 (95% CI119.9,-13.3).

Discussion. In patients with stable renal function, a Bayesian forecasting program which utilises pdpulation model for
vancomycin pharmaakinetics will likely underestimate true AUC by approximately 16%, which may still be clinically
acceptable.

421 Frailty and medication use in older inpatients: potentially inappropriate medications
and polypharmacy

Meggie Zhang Sarita LY Sarah N Hierl? Peter R Carrd|lSlade Matthew’ Jessica T V NguyeénDanijela Gnjidic, Ruth
Hubbard, Brendan Ny Mitchell Redstoh? Kolling Inst of Med Research, RNSH and Univ df Sydney, NSW, Australia;
Brisbane, QLD, Australia; Fac of Med Healtl, Univ of Syd, Sydney, NSW, Australia; Southside Clin Unit, Fac of Méd, PAH

Introduction. Inappropriate medication useggravates adverse outcomes in vulnerable multimorfval older people.
Polypharmacy(regular use of 35 medications) attte use of potentially inappropriate medications (PIMs) including those with
anticholinergic and sedative medications are significant problems. A novel Frailty Index (FI) derived from routinelyl collecte
data was previously proposed to assess frailty isgi@l. Identifying frailty, polypharmacy and PIMs in hospital can identify
those most at risk of adverse outcomes and aid in the optimisation of medication use.

Aims. (i)To validate a novel Fl in a large representative cohort of diggatients; and (ii) To characterise and explore the
association between medication use and frailty.

Methods.! NBGNR &ALISOGA PGS O2K2NI addzReé 41 a O2yRdzOGSR 2y pnn Ay
Medicine, Geriatric Medicine orfRK | 6 Af AGF GA2y AaLISOAlI T GASa F2N) xny K2dz2NE AY
Patients were excluded if they died during admission. Data was manually collected from electronic hospital medical records.
Frailty was assessed using the noviel iMs were identified using Beers Criteria. Drug Burden Index (DBI) assessed the
Odzydzf I G ABS SELIRZ&dINBS (2 YSRAOFGAZ2Yya 6AGK yiArAOK2f AySSsHAOD
Correlation Coefficient and the Mann Whitneytds$t were used.

ResultsPatients had a mean age of 86.2+0.26 years and mean frailty score of 0.282+0.005. Polypharmacy was present in 76.6
2F LI GASydad ocdcs: 2F LI GASYyGAEA dzASR xm tLa ¢ KACfE &nifraiyn ® 1
FYR ydzYoSNJ 2F YSRA O nidnyidp 0ad ITCNPAH IR wil@mnmXl Ny 3Ifte yS3Ikda
0.57,n=500pf nd®Hnno o6dzi LI2aAGAGSt e O2NNBAAF.SR sAGK 5. L a02NB 6
Discussion. Polypharmacy is highfgvalent in hospital witHrailer inpatients taking more medications overall and more with
anticholinergic and sedative effects, potentially leading to adverse outcomes. However, they have less exposure to PIMs
suggesting a difference in prescribing feah within the cohort that is related to frailty status. Future directions are to evaluate

the association between frailty and adverse outcomes
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422 Simultaneous determination of the phenotyping cocktail drugs and their cytochrome
P450specific probe metaboltes in human plasma and urine by liquid
chromatography/tandem mass spectrometry

Mei Zhang'? Grant Moore?, Matthew Doogué Matthew Strother3 Department of Medicine, University of Otago
ChristchurcH; Toxicology, Canterbury Health LaboratofieBepartment of Oncology, Christchurch HospitaChristchurch,
New Zealand

Introduction. Following partial hepatectomy, there is rapid regeneratas liver volume. However, functional recoveny

hepatic drug metabolism Iess wellstudied than volumetric recoverfhe cytochrome P450 enzyme superfamily (CYP), mainly
expressed in the liver, is responsible for the majority of drug metabolism irmhumvivoCYP activity can be assessed through

use of CYRpecific probe drugg. 2 YOAYAYy 3 LINRPO0S RNMzZAZ 2NJ I LINBo6S aO0201 0 Af
Our group proposes to study phenotype changes in CYPs as a result of partiatt@ps. For this work a phenotyping cocktail
oLy2S 0201idlrAto 6l a &aStSOGSR FTNRY SadGlroftAakKSR LINPOS RNHzE
Aims. To establish and validate aMS/MS method for the simultaneous determination of the phenotyping cocéitais and
metabolites in human plasma and urine.

Methods. Plasma and urine samples were pretreated with acetonitrile and then diluted with the mobile phasprepared
samples were injected into the IMS/MS systemCocktail drugs [caffeine (CYP1A2), dextromethorphan (CYP2D6), losartan
(CYP2C9), midazolam (CYP3A4), omeprazole (CYR2Ed&tamol (multiple enzymes)LYP specific probe metabolites, and

the corresponding isotopically labelled internal standards bfred compounds were resolved on a C8 column using gradient
elution of 10 mM ammonium acetate and acetonitrile. All the compounds and internal standards were detected using
electrospray ionisation in the positive mode.

Results and Discussion. The totabbsis time was 10 min. All the analytes were well separated. The ranges of the standard
OdzNBSa Ay LXtFavYl |yR daNAYS & SNE -hpdiomymidaolamy 0.4 to 250@ rghrL forF 2 N.
dextromethorphan, and 1.0 to 10000 ng/mL for caffeinergp@nthine, losartan, 8174, omeprazole,-Bydroxyomeprazole,
dextrorphan and paracetamol. The intrand interday CVs over the concentration ranges for all the compounds were <10%.
This method is simple, sensitive, specific and accurate for the sinedltendetermination of the phenotyping cocktail drugs

and their CYRpecific probe metabolites in human plasma and urine.

423 The GAMMDS study:Geriatric Assessment in OldelReople with Myeladysplastic
Syndrome is predictive of Azacitidine therapy caetiph and survival. A multidisciplinary
translational research initiative at the Royal Adelaide Hospital.

Angela Molga Michelle Wall, Devendra HiwaseDept Clinical Pharmacology, Royal Adelaide Ho%pitalelaide, SA,
Australia; Department of Haematmy, Royal Adelaide Hospitahdelaide, SA, Australia.

Introduction. Standard oncological performance scores in older people are insufficier ™= s = =& ==
identifying those who are unlikely to complete therapy. 52y e - wan
Aims. To determine if deficits in ageing assess@guSeriatric assessments were associatr | * |
with therapy completion rates and survival. R .
Methods. Ethics approval was obtained. After the treatment decision had been made by = |7 . =imriie—
haematologists, consented patients had geriatric assessments administeredibgeacase -
manager, followed by Geriatrician review.

Results. A total of 108 patients were enrolled into the study over a 4 year period. Althc -
2yfte Hp owTz0 LI GASYyGa KIFEIR Fy 9FadSNy e hy O2
patients had deficits intdeast one domain of ageing. Deficits were spread across all dome F'_' sy o

including dependence for instrumental activity of daily living (IADL) (n=32, 29%). Patients === ===
were iADEdependent (3.2+5 vs. 10.8+15; p=0.004), were cognitively impaired (2. 8+4 VS.

9.9+15; p=0.010) or had impaired mobility measured by the tirapdand got test (3.3+5 vs. 11.£15; p=0.002), completed
significantly less cycles of azacitidine therapy than patients without deficits in these domains {Ejg Tl#e patients who
ceased therap prematurely (less than 6 cycles) also had significantly poorer overall survival (OS) of patients compared to
patients completing at least six cycles of azacitidine. Seventy patients were reviewed by the Geriatrician which led to the
identification of a gynificant degree of multimorbidity (87%) and polypharmacy (73%).

Discussion. Deficits associated with ageing are associated with premature cessation of therapy and poorer survival. Geriatrit
assessments should form part of the assessment of older persithghe aim of reducing adverse outcomes and maintaining
quality of life.
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424 Vancomycin Therapeutic Drug Monitoring in Paediatrics

Joanne Patéf, Catherine J Luch$ Jennifer H Martih? John Hunter HospitiINewcastleNSW Australig Discipline of Clinical
Pharmacology University of Newcastle, NS\Wustralia.

Introduction. Vancomycin is a commonly prescribg ) ) ) ,
antimicrobial therapy in children.  Therapeutic dru Relationship between vancomycin dose given
monitoring is recommended for courses beyond 48 hours, and trough concentration achieved
monitor for efficacy and prevent toxiy.

Aims. To audit vancomycin dosing and monitoringin

50

paediatric patientsand to consider what changes arg :8 © %Q
necessary to improve use. ® (6}
Methods. Datawas collated for all vancomycin prescriptior] 20 o

for under 18 year olglfrom two regional hospitals for a 14 10 ° %g ggg

month period. Patientge, genderyweight, admitting team, 0 %o

Trough concentration (mg/L)

reason for admission, biochemistry and microbiology resy 0.0 20.0 40.0 60.0 80.0 100.0
werereviewed. Starting vancomycin dose (mg/kg/day)
ResultsA total of 133 vancomycin courses were audited. T
average patient age v&a6.5 years. The mean starting dose
was52.55mg/kg/day(range19.05 to 86.54) Trough concentrations were measured in 73% of vancomycin courses. Thirty five
patients (26%) had their first trough concentration in the target range.

DiscussionGuidelinesfor weight based dosing are not routinely followed, and may require revision in obese adolescents.
Therapeutic drug monitoring guidelines are poorly adhered to in the two centres audited. Studies suggest that trough
concentrations are a poor predictor 8UG-24/MIC in the paediatric population, and trough concentration monitoring should

be reviewed and potentially replaced with Bayesian modelling.

Le J, Bradley JS, Murray W etraproved Vancomycin Dosing in Children Using Ahederthe-Curve Exposier Rediatr Infect
Dis J. 2013 ApriB2(4): e156e163.

425 Using population pharmacokinetics to guide vancomycin dosing in high flux
haemodialysis; analysis of data from the VANISH study.

Sam SalmanVanessa SinclajiSharon H§ Kristen Watsof) Frank Sanfilippd Kevin Batty; Ramyasuda SwaminathaiKaren
Sitk, Paul Ingrarf)y Matthew RawlindMedical school, University of Western Austrgli€rawley, WA, Australia; Pharmacy
Department, Fiona Stanley Hospftallurdoch, WA, Australia, School ofgfedation Health, University of Western Austrdlia
Crawley, WA, Australia; Pharmacy and Biomedical Sciences, Curtin Urfiv&wsitiley, WA, Australia; Nephrology, Fiona
Stanley Hospit8) Murdoch, WA, Australia; Department of Microbiology, PathWedtirdoch, WA, Australia.

Introduction. Vancomycin is commonly used to treat resistant bacteria with therapeutic drug monitoring performed to improve
efficacy and reduce toxicity. As hiflix haemodialysis removes a significant amount of vancomycin it addgplegity to
dosing. Although previous publications have examined this complexity, including a previous population PK model (Ariano et al
2005), none have provided a clear, adaptive dose regimen.

Aims. To develop a population PK model using data frommtat@n high flux haemodialysis receiving intermittent intravenous
vancomycin for assessment of the sources of variability and development of dosing guidelines.

Methods. Patients with endtage renal failure undergoing intermittent hidglux haemodialysis o were prescribed
vancomycin were enrolled into the study. In addition to those obtained from usual care, additional vancomycin plasma
concentrations preand postdialysis were obtained and analysed using NONMEM.

Results. 269 concentrations from 14 paie over >100 dialysis sessions were included. The model comprised -of a 2
compartment model with first order elimination and an additional clearance parameter during dialysis. Clearance during
dialysis was ~30 times higher than intrinsic clearance, witir-session variability accounting for most of the differences in
this parameter. Simulations from the developed model were used to provide dose recommendations.

Discussion. The present population PK model is consistent with previous reports of vancattydiigh-flux dialysis. Dose
recommendations in these patients incorporating therapeutic drug monitoring can be used to improve achievement of target
concentrations in this complex situation.

Ariano et al. (2005) Am J Kidney &£6s681687
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426 Improving the understanding of an old drug to treat the youngest patients: Population
pharmacokinetics of pentoxifylline and its metabolites in critically ill, vetgipnenfants.

Sam Salmadn Julie Hibbe? Madhu Pagéharg, Laurens Manninlg Karen Bnmer>*, Dorota A. Doherfy SanjayPatofe,
Kevin T. Batfiy Tobias Struri¢. Medical School, University of Western Austfal@rawley, WA, Australia; Centre for Neonatal
Research and Education, University of Western Australimwley, WA, Australi&chool of Pharmacy and Biomedical Sciences,
Curtin University, Bentley, WA, Australia; Neonatal, King Edward Memorial Ho§p8abiaco, WA, Australia; Division of
Obstetrics and Gynaecology, University of Western Australimwley, WA, Australia

Introduction. Infectioninduced inflammation is associated with adverse loeign outcomes in preterm infants. Pentoxifylline

(PTX) is a candidate for adjunct immunomodulatory therapy in preterm infants witkofetet sepsis (LOS) and necrotising
enterocditis (NEC), but pharmacokinetic data in this population are extremely limited.

Aims. To characterise the pharmacokinetic properties of intravenous PTX and three of its metabolites (M1, M4, M5) in very
preterm infants with suspected LOS or NEC.

Methods. Anopen label pilot clinical study of intravenous PTX as an adjunct therapy in preterm infants (gestation <32 weeks)
with suspected LOS or NEC was undertaken. PTX was infused for 12h for two days (6@englLR), and in infants with
confirmed diagnosisf LOS or NEC, for 6h for another four days (30 migokg 6h). Plasma concentrations of PTX and its
principal metabolites were measured using a validatedMSCassay. NONMEM was used to analyse the data using population
pharmacokinetic modelling.

Results The preterm infants (n = 26) had a median (range) gestation of 24.8 weeks3(28)3and birthweight of 6899 (370

1285). After changes in size and maturation were successfully modelled using allometric scaling, clearance increased witl
postmenstrual agéy approximately 30% per week for PTX and M1 (lisofylline). Simulations of current dosing demonstrated a
sixfold difference in AUC between 24 and 35 weeks postmenstrual age.

Discussion. The developed model can be used to explore dosing strategies hasee and maturation for prerm infants.

The developed model can be used to assist exploring PK/PD relationships in planned studies with larger cohorts.

427 Designed with kids in mind: Pharmacokinetic and clinical assessment of a nove
palatable paerhtric oral formulation of midazolam

Sam Salmén Edith KY TaAgLaurence C Cheuittf, Minh N Nguyefy David Sommerfief Lliana Slevit) LeeYong Lirfy and

Britta S von Ungern Sternbéy Medical School, University of Western Australi@rawley, WA Australia; Division of
Pharmacy, University of Western Australi@rawley, WA, Australia; Telethon Kids Institute, University of Western Australia
Crawley, WA, Australia; School of Pharmacy and Biomedical Sciences, Curtin UhiBansttgy, WA, Ausalia; Pharmacy
5SLIGZ tSNIK /EAURIBYYSR I 23 10A0dza G NI € A T 5 SLI0 6 Erawley, YWAS a G K
Australia;

Introduction. Midazolam is one of many bitter drugs where provision of a suitable paed@malation, particularly in the
pre-anaesthetic setting, remains a challenge. To overcome this problem a novel chelcaés@ tablet formulation has been
developed with positive prelinical results.

Aims. To further investigate the potential of this mbwpaediatric formulation of oral midazolam in the clinical setting through
analysis of PK and efficacy relative to current standard of care.

Methods.Children aged-3.6 years who were prescribed midazolam as ampealication were randomised to receivesng.kg

Leither as the novel formulation or an intravenous solution given orally (current standard in the study institution). Mmlazola
and Ehydroxymidazolam concentrations were determined using HPLC. Population PK of parent and metabolite were modelled
simultaneously using NONMEM. Tolerability was assessed by each child, parent and nurse usipgiat fizeial hedonic

scale and efficacy was determined by the time to onset of sedation

Results. 150 children were enrolled in the study,76 received thelrfovmulation and 74 received IV solution oralljhe PK

of midazolam and-hydroxymidazolam were able to be suitably modelled simultaneously. The novel formulation had a higher
estimated first pass metabolism (8.6 vs 5.0 %) and a significantly lowtvedoavailability of 82.1% (p=0.013) with no other
significant differences. AUC relative to dose was in the range reported for midazolam syrup. The PK differences did no
influence time to effect (p=0.14), while the novel formulation had significamtigréved tolerability scores from children,
parents and nurses (all p<0.001).

DiscussionWe conclude that the novel chocolabmsed formulation of midazolam provides improved tolerability while
remaining efficacious with suitable pharmacokinetics for ase premedication for children.
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428 A population pharmacokinetic study of benzylpenicillin following benzathine
benzylpenicillin administration in children and adolescents with rheumatic heart disease: ne\
insights for improved secondary prophylaxiatsgies

Sam Salman Robert Hang§l Nelly Newaf, Amy Bake Julie Vine, Madhu Pagghargd, Asha Bowet?, John Joseph Julie

Marsh, James RamsgyDianne Sik#aoton#821% Kevin T. Batfy Laurens Manning Jonathan Carapefisvedical School,
University of Western AustrafiaCrawley, WA, Australia; Telethon Kids Institute, University of Western Australia, Crawley, WA,
LdzZAGNI £ AFT | A¢l I 3 Grhdiel, WA KAustratiayBhanacy an@ Biddiedichl Sciences, Curtin Upfiversit
.Syt Ses 213 1dZAGNIEALFT Ly TSO%Gramzs WA, AasBdliay BidcEemistr, WEHtiRest K A |
/I N} gf Sez 213 1dzZAGNIEAIT / KAfE RNBYQawley, WNJRuastraln; PatBofogyNBvblecul& NI |
Medidne, University of Otagp Otago, New Zealand.

Introduction. Benzathine benzylpenicillin (BPG) is recommended evdrywBeks as secondary prophylaxis to prevent
recurrent episodes of acute rheumatic fever and subsequent RHD, an important lgéathidd challenge. Little is known of the

PK of PEN when BPG as administered to populations at high risk of RHD (Currie et al, 1994).

Aims. To develop a population PK model of PEN after BPG injection in high risk children to better define PEN concentratio
profiles, determine factors that influence them and use for optimizing dose regimens.

Methods. This was a longitudinal, prospective PK study of children and adolescents receiving BPG as SP. Participants we
followed throughout 6 monthly cycles of BPG.ddrblood spot samples were assayed withME. PEN concentrations were
analysed by nottinear mixed effects modelling using NONMEM.

Results.18 patients contributed 256 concentrations to the analysiss 3K 62 R& Yl a& A yY,RmSkambstal v
doubled (increase of 86%) the rate limiting absorption phase. No participant had PEN concentrations alpgye 2te
proposed target in the literature, for the full period between intramuscular injections. Simulations from the model éndicat
most will only achieve this target for short time, if any, between monthly doses.

Discussion. There istiscordance between the observed PK and the reported partial efficacy of BPG to prevent ARF pointing
to a major knowledge gap in the PK/PD. This #thtwe a critical component of future research into optimising SP with BPG,
revising weighbased BPG dosage regimens in children and penicillin reformulation activities.

Currie et al (1994) Antimicrob Agents Chemother 38 12234

429 Suboptimal prediatin of serum vancomycin concentrations with Bayesian forecasting
software using a-tompartment model in haemodialysis patients

Maurizio Stefariz, Darren Roberts> 5 SLJ NI YSy G 2F [/ fAYyAOFf t KIFENYI §§Qyreyge | yF
NSWAustralia{ @ +AyOSydQa /tAyAOQFE { OKyaneyrNSWyAusi&iAB A& 2F bSs |

Introduction. Vancomycin is commonly used for the treatment of infection in patients withséagke kidney disease (ESKD).
Vancomycin ipredominantly excreted via the kidneys and variably eliminated by haemodialysis. A 2018 systematic review by
Hui et al (2018) indicated that a low proportion of patients with ESKD achieved a target plasma vancomycin concentration with
non-weight and weightased dosinghus alternative approaches are required.

Aim. To assess if Bayesian forecasting software (DeReM) usinga l-compartment model derived from Buelga et(2D05)

can assist clinicians in dosing patients on haemodialysis.

Methods. A retrospective analysisvas conducted of patients frora015 to 20Z with ESKD treated with haemodialysisd
vancomycin. Pre-haemodialysisblood samples with measured serum vancomycin concentrations guided ddses
administered towards the end of the haemodialgsitreatment. Dosing regimensand all availableserum creatinine
concentrations werealso collected and all data was entered into the model iterativElgrum vancomycin concentrations
predicted by DoseM@xX™ were then compared to the measured concentration

Results. 26 patients received 34 courses of vancomycin, with 167 paired predicted and measured serum vancomycir
concentrations.The nedian(range) number ofloses per course was(4 to 11). Median(range)dose was 1000 m{50 to

2000. Mean bias was0.54 mg/L and root mean squared error (RMSE) was 5.8 mg/L. In a subgroup of patiergsrwith
creatinine measured within 72 hours of each vancomycin level, i.e. at each haemodialysis, dé3ipaired observations

were availableandmean biasand RMSkere-0.25and5.1 mg/L, respectivelyThe coefficient of variation of the vancomycin
assay used ranged from 3.2 to 5%.

Discussion. Prediction of serum vancomycin levels was suboptimal in this patient population, likely secondaatida wiol

the assumptions underlyintpe model used, in particulaconstant clearance.

Hui et al (2018nt J Antimicrob Agents. 51(5):678-686.
Buelga et al (200%ntimicrob Agents Chemother. 49(12): 4934i 4941.
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430 Systematic review with metnalysis:risk of adverse cardiovascular events with
proton pump inhibitors independent of clopidogrel

Riley Batcheldr Radya Kuméy Julia FM GilmartiThomas?, Ingrid Hoppet, William Kemp Danny Liew Department of
Epidemiology and Preventive Medicine, Monash Universitfelbourne, VIC, Australia; Department of Gastroenterology,
Alfred HealtR, Melbourne, VIC, Australia; Research Department of Practice and Policy, University College London School o
Pharmacy, London, United Kingdom.

LYGNRRdAzOGAZ2YY [/ f2LIAR2INBEQa vy Risk Ratio )
pharmacokinetic interaction with eprescribed proton pump inhibitors, IV, Random, 95% CI

which inhibit oxidative pathways that convert clopidogrel into atgive B
metabolites. Despite this, the impact of PPIs on cardiovascular risk in
absence of clopidogrel is not well defined.

Aims: To report a systematic review and metaalysis of the associatior "
between PPIs and cardiovascular risk, independent gidtgrel. -
Methods: The databases of MEDLINE, EMBASE, CENTRAL, Scopus,
Science and ClinicalTrials.gov were systematically searched. The pri

(@]}
()}

outcome was association between PPI monotherapy and any adw e

cardiovascular event. The secondary outeomas association between . . .
proton pump inhibitor monotherapy and acute myocardial infarctiol g1 01 1 10 100
Studies were excluded if they reported or did not adjust for concomite Decreased Risk MACE  Increased Risk MACE
antiplatelet therapy.

Results: A total of 22 studies were included in the systematicwebata from 16 studies were included in the mataalysis.

Of these, eight were randomised controlled trials. An increased risk of any adverse cardiovascular event with PPl monotherap
was observed using pooled data from observational studies (riskxX&® 95% confidence interval 1:1142, ¥ 81%), but not

from randomised controlled trials (risk ratio 0.89, 95% confidence intervat® 33t ¥ 0%).

Discussion: There is no clear evidence of an association between PPI monotherapy and increasedaalediogt.

431 The impact of diabetes on cardiac remodelling and the hexosamine biosynthesi:
pathway (HBP) in the human heart.

David M Nash. Heart Failure Pharmacology, Baker Heart and Diabetes Institute, Melbourne, VIC, Australia; Department o
Pharmaology, Monash University, Melbourne, VIC, Australia.

Introduction. Diabetes is associated with an increased risk of heart failure, independent of coronary artery disease lgommon
known as diabetic cardiomyopati§yia et al, 2018). Studies in rodent models have shown that diabetes contributes to-the up
regulation of the HBP, a minor glucose metabolic pathway which producesA@DAc, the donor for dynamic pest
translational modifications of proteins, known asGENAcylation. However, much less is known about the impact of diabetes
on cardiac remodelling and the HBP in humans.

Aims. To gain an insight into 1) the extent of cardiac remodelling in the human heart in diabetes, 2) the associatiom betwee
the HBP/GGEkNAcylation and diabetes, and 3) the impact of conventional glukmgering therapy on both cardiac
remodelling and the HBP/GIcNAcylation in human diabetes.

Methods. Right atrial appendages (RAA) (n=54) were collected from consenting patients urgl€gnary Artery Graft
Surgery. Patients were grouped according to diabetic (D) ordiaimetic (ND) status, left ventricular ejection fraction (LVEF)
>50% or <50% and whether diabetic patients were treated with metformin. RNA, protein and histologiimaissef human

RAA were analysed for markers of cardiac remodelling and HBRMAcylation.

Results. Both RAA alpkeooth muscle actin and atrial natriuretic peptide gene expression were higher in D/LVEF<50% (n=4)
compared to ND/LVEF>50% (n=16, P<0g08)ip. Diabetes was also associated with increased HER¢NAcylation: total
protein OGIcNAcylation was higher in D/LVEF<50% (n=6) group compared to ND/LVEF>50% (n=20, P<0.05), while OGA prot
content was lower in D (n=26) compared with ND (n=26,0%0Conventional glucodewering therapy (metformin) (n=15)

was associated with a trend for a lower expression of triggers of cardiac remodelling (NADPH oxidaseapda)Nas well

as expression of the key HBP enzyme, GF#<0.05).

Discussion. ®se data suggest that diabetes increased cardiac remodelling concomitantly with activation of the HBP in
humans, particularly in those with a reduced ejection fraction. While these markers were less marked with the use of
metformin in diabetic patients.

Ja G, Hill M, Sowers J (2018) Circ Res, 122(4%6824
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432 Therapeutic role of rAAVBMP?7 to limit diabetic cardiomyopathy in type 2 diabetic
mice

Nimna Pererd? Mitchel Tate"3 Minh Ded, Miles J De Blasgi®, Darnel Prakosd, Helen Kiriazls Paul Gregorevit®, Hong
Wei Qiar#, Marianne Targ Rebecca H. RitcHig* Baker Heart and Diabetes Institdtélelbourne, VIC; Dept. of Physiolégy
and Dept. of Medicing Monash University, Clayton, VIC; University of MelbotjrRarkville, VIC.

Introduction: Diabetic cardiomyopathy is a complication characterized by structural and functional changes in the heart
including cardiomyocyte hypertrophy, cardiac fibrosis and diastolic dysfunction. Bone morphogenetic protein 7 (BMP7) is an
anti-fibroticpr2 G SAY aK2gy G2 O2dzy i SND I f-Inguced caiirklfibfasiF ig dednys/ofrena fildosisi K
and in the setting of type 1 diabetésduced cardiomyopathy.

Aims: To determine whether cardiaelective rAAVBMP7 gene therapy attenuates cardiac fibrosis and improves cardiac
function in a murine model of type 2 diabetic mellitus (T2DM) induced diabetic cardiomyopathy.

Methods: 6week-old male FVB/N mice weralministered streptozotocin or citrate vehicle (55mg/kg/d) via ip injections for 3
consecutive days. Diabetic mice were placed on a-fagtiet, while nondiabetic controls received a standard laboratory diet.
After 18 weeks of untreated diabetes, echodimgraphy was performed with anaesthetic (ketamine/xylazine/atropine;
60/6/0.6 mg/kg; ip) to confirm the presence of diastolic dysfunction, prior to administration of rBAB7 or a null vector
(2x10%t vector genomes) gene therapy via a single tail ugiection.

Results: Blood glucose levels increased with the onset of T2DM (p<0.05) and the mice developed insulin resistance observe
through glucose tolerance testing. T2DM resulted in an increase in total interstitial collagen (p<0.05) and collagen typ
(p<0.01) and Il (p<0.001). This was associated with an increase in tfidrpti markers such as plasminogen activator
inhibitor-1 and procollagen | at an mMRNA level. rABXEP7 treatment attenuated levels of interstitial collagen type | and type

Il as well as procollagen | mRNA levels (p<0.01). rBMRS/ treatment also reduced the presence of cardiomyocyte
hypertrophy (p<0.05) and apoptotic cardiomyocytes (p<0.01) in T2DM induced diabetic cardiomyopathy. Endpoint
echocardiography showed a redgty Ay 9k! OLF¥F ndnp0 YR SQklI Q oLF ndnm0 NI
(p<0.05). Treatment with rAAMBMP7 improved deceleration time (p<0.01) but no other markers of diastolic function were
altered with treatment.

Conclusion: Treatment itih rAAV6BMP7 attenuates characteristics of diabetic cardiomyopathy including cardiac fibrosis,
cardiomyocyte hypertrophy, apoptosis and some functional markers in a model of T2DM.

433 The effect of longerm polypharmacy on cardiovasculanctions and cardiac fibrosis
in aged mice

Trang Trah®, John Machk?3, Gizem Gemikonakf® Alexander Widiapradj&, Scott P LeviéR, Susan Howlett Rafael de
Cabd, David G Le Coutetff& Sarah N Hilmér3 Lab of Ageing and PharmacologylliKg Institute, Sydney, NSW, Austrélia
Clinical Pharmacology and AgeiRmpyal North Shore HosBydney, NSW, Australiélorthen Clinical School, Univ of Sydney,
Sydney, NSW, Australidalhousie University, Halifax, Canadaanslational Gerontologgranch, National Institute on Aging,
Maryland, USA ANZAC Research Institute, Sydney, NSW, Au&tralia

LYGNRRdAzOGAZ2Y ® t2f 8LKINXYIO&8 002y OdzZNNByYyd dzasS 2F x p YSRAOI
the cumulative exposur® anticholinergic and sedative drugs) are associated with impaired function in older adults. Preclinical
studies can provide a mechanistic understanding of these exposures on organ function.

Aims. We aim to evaluate the effect of chronic polypharmacy ammhotherapy with increasing DBl and deprescribing
(cessation of medications) on cardiovascular function and histology in aged mice.

Methods. 12month-old male C57BL/6 mice received control chow or medicated feed containing polypharmacy regimens of
Zero DB (simvastatin, metoprolol, omeprazole, paracetamol and irbesartan), Low DBI (simvastatin, metoprolol, omeprazole,
paracetamol and citalopram), High DBI (simvastatin, metoprolol, oxybutynin, oxycodone and citalopram) or monotherapy, with
each medication idependently from the High DBI regimen, all at therapeutic doses. At age 21 months, animals were re
randomised to continue treatment or were deprescribed. BP and rotarod endurance were assessed every three months. Hearts
were collected at age 26 months foollagen quantification.

Results. At 21 months, compared to control, systolic and diastolic BP decreased in Zero DBI, Low DBI, metoprolol an
simvastatin treated miceR<0.0% but not in High DBI (also has metoprolol and simvastatin) giéuf.(. At 21 ad 24 months,
compared to control and High DBI, rotarod latestoyfall, adjusted for weight and cohort, increased in metoprolol group
(P<0.05. Neither BP nor rotarod endurance differed significantly with each treatment compared to deprescribing of that
treatment. Preliminary results (n=5) indicate that compared to control, High DBI diet increased myocardial cB#84 (

while Zero DBI, Low DBI, metoprolol and simvastatin showed no significant effect.

Discussion. Our results suggest that chronicttresnt with this High DBI polypharmacy regimen may impair therapeutic effects

of antihypertensives and increase myocardial collagen. Future studies will continue to investigate morphological changes of
the heart including wall thickness and cardiomyocytendge.
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434 | 2 y Ol  SayhinabuByRc acid type A receptors; creating order in chaos

Philip K Ahring Vivian WY LidpHan C ChdaNatalia M Kowa) Mary Chebiband Thomas Balte'School of Pharmacy, Brain
and Mind Centre, The University 8fdney, Sydney, NSW, Australia.

Introduction. The method of subunit concatenation has been used extensively in defining&a®#&hiometry and subunit
arrangement. Theoretically, this technique allows precise experimental control at the single s@wehithiat would not be
possible otherwise. However, while the concatenation technique is powerful, there are also caveats associated with its use.
Recently, we discovered that the expression of published concatenated nicotinic acetylcholine receptor) (@#xGhRcts in
oocytes led to far more complex receptor pools than anticipdiddThis was due to an ability of the linked nAChR subunits to
orient themselves in both the clockwise and the counterclockwise directions.

Aim. The goal is to determine whether previously published concatenated fRABMSstructs give uform receptor pools.
CdzNII KSNXY2NBsX 6S SOlfdzr 6S 6KSGKSNI ySgte RSaAaAIYSR a2LIAYAI
Methods. Standard molecular biology techniques were utilized to build a range of dimeric and pentameric concatenated
GABAR construcd  O2y (il Ay Ay 3 h m XenbpusookytefRwere injeciedadittizifahstribadl cCRNA and resultant
receptors were evaluated functionally using tetectrode voltage clamp methods.

Results. As expected, based on our previous work, published concateB&BAR constructs have the inherent ability to
assemble in both the clockwise and the counterclockwise orientations. In an attempt to constrain this flexibility, wedlesigne

a range of dimeric constructs with different linker lengths. Crucially, we fiatlit is possible to obtain a uniform receptor
expression using some of these new concatenated constructs.

Discussion. Our work imply that previous conclusions based on data from concatenated constructs need-é¢zamimned.
Consequently, we further gigest that the science of GABRassembly may be less chaotic than previously proposed.

1. Ahring, P.K., V.W.Y. Liao, and T. B&@ltscatenated nicotinic acetylcholine receptors: A gift or a cur§éh Physiol,
2018.

435 Elucidating the structural basis of bias at the adenosinecAptor

Anh Nguyeh JeAnne Balto§ Luigi Aurelig Alaa AbduRidhd, Manuela Jor§y Leigh For§l Shane Devirfe Shane Hellyéy
Paul Whité, PeterScammellg Arthur Christopoulds Lauren May. Drug Discovery Biolobgnd Medicinal ChemisttyMIPS,
Monash Univ, Parkville, VIC, Australia.

Introduction. TheA: G Proteinrcoupled receptor(AtAR)is a promising therapeutic target for the treatment ofyocardial
ischaemiareperfusion injury a condition that remains the leading cause of death and disability in Australia. Despite this,
transition of AJAR agonists into the clinic has remained elusive due ttagyet adverse haemodynamic effects. We have
demonstrated the utility of biased agonism in overcoming these limitations, with the biased bitopic agonist, VCP746,
stimulating cardioprotection in the absence of bradycardia.

Aims. This study aimed to understand the structural basis of VCP746 biae a&AR by using a combination of
pharmacological, chemical and computational techniques.

Methods. Novel derivatives of VCP746 were synthesised to probe the streattivdty relationships of biased signalling, with
modifications to the orthosteric pharmacophore, linker and allosteric pharmacophore. Derivatives were test&RrCHO

cells toassess biased agonism and effects on isolated beating rat atria were subsequently deterrGimgde alanine
substitutions were incorporated into theiAR and expressed in CHO cells to elucidate the influence of key amino acids on
intracellular signallig and biased agonism. Interpretation of experimental findings were facilitated by docking VCP746 and
derivatives into a recently solved active stéiiegman AAR (PDB ID: 6D9H).

Results. Derivatives with deletion of substituents in the allosteric pharmaagepdibited reduction or abolishment in biased
signalling. Loss of bias correlated well with effects on isolated atria, withbiased derivatives stimulating a significant
reduction in atrial beatingAlanine substitution of Glu172 and His264, residpessent in extracellular loop (ECL) ECL2,
significantly reduced VCP746 bias at théR. In support of this, the VCP746 binding pose within @#&RAactive structure
predicted interactions between the allosteric pharmacophore and ECL2. In contrast,asterd pharmacophore of the nen
biased VCP746 derivative was oriented towards ECLS3.

Discussion. Collectively, these studies suggest that VCP746 bias results from interactions between the allosteric
pharmacophore with ECL2. These findings will facilifagerational design of future biasedAR compounds.
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436 Investigating G proteiooupled receptor (GPCR) signalling using novel G protein
biosensors

Martina Kocah Adam L ValkovicMaggie K CapAvanka GunatilakaAsuka Inoug Daniel J Scdté, Ross AD Bathgdte
Florey Instit of Neuroscience & Mental Hed/tDepartment of Biochemistry and Molecular Bioldyniv Melb, Parkville, VIC,
Australia. Graduate School Pharmaceutical Sciéngesioku University, Sendai, MIYAGI, Japan.

Introdudion. Recent advances in luminescerzsed detection assays provide exciting new opportunities to access previously
undetectable reatime GPCR signalling. Siilitiferasebased Gorotein biosensors (NanoB{& protein assay) take advantage

of the NanoBiT(NanoLuc binary technology, Promega) system and enable measurement of-iligiiced Gprotein
interactions with higher sensitivity as compared to recently described lucifdsased BRET sensors (Kocan et al (2017) Sci
Rep 7:2968).

Aims. To utilise the &oBITG protein assay to investigate ligaimtluced Gprotein activation of native and mutant prototype
GPCRs including the neurotensin receptor 1 (TSI %RRNByYy 2 OS LJGI 2MRNB OS LIG 2 NJ 6 b

Methods. HEK cells stably expressing rat N(FEEKNTS) or a desensitizatioincompetent mutant (HERITSDCT) were
transiently transfected withthe G2 Sy & 2 NJ O 2 Y¢[JAy. S yeiEa YSmBIT. §aBcels'were transiently transfected

g A 0K K@ARHnyaddition to the &ensor. Cells were stimulated wittTR agonist NT& o 2-AR adyonist A61603 and
luminescence measured every 12 seconds for up to 55 mins.

Results. The NanoB{; sensor successfully detected rapid (reaching maximum within 5 mins and 10 mins, respectively) dose
dependent agonistnducedreal time Gq protein activation at both NSy Ra-AR. Interestingly, NT&q activation resulted

in increasing luminescence signals, whereas A626§3R dzaxARGq hactivation promoted a decrease in luminescence
output over time. NTSstimulated luminscence changes were transient and returned to baseline withiBSLEin following
stimulation. In contrast, stimulation of NIIBCT resulted in sustained luminescence output over the 45min experiment.
[ dZYAy Sa0Sy G QKR stirufation wefelalSddhsient but did not return to baseline within 55 mins following
stimulation with A61603.

Discussion. The novel Nano®sTprotein assays are excellent tools to assesstie@ Gprotein activation dynamics from the
stimulation of any GPCR with higmsgivity. The negative A61608Y RdzOSR f dzyYAy SaOSyid ar3daylt Y
D! RA&az2O0A L {kARagtivaichf Howewed, fidinchease in luminescence signal induced bgugigBsts @rotein
association or recruitment that requires further investigation.

437 Expression of calcium pumps, channels and channel regulators in a model of theray
resistance in melanoma.

Chia C ChdaHeinz Hammerlind| MelanieRobitailld, , Sarah J Robeflthomson, Helmut Schaidér Gregory R Monteith’.
School of Pharmacy, University of Queenslartisbane, QLD, Australia; Diamantina Institute, University of Queedsland
Brisbane, QLD, Australia; Mater Research Institutayersity of QueenslaridBrisbane, QLD, Australia.

Introduction. Targeted therapies for specific melanoma types, such as dabrafenib for melanomas with BRAF mutations, has
revolutionised the treatment of this deadly skin cancer. However, such therapéassociated with intrinsic and acquired
resistance resulting in disease relapse. This limits the long term benefits of many of these therapies. Identifyinghatrgets t
when pharmacologically modulated could reverse or prevent acquired resistanoguise®. Specific calcium permeable ion
channels and pumps can regulate therapy resistance in breast and prostate cancer, however, they have not been extensivel
assessed in models of melanoma resistance.

Aims. To assess the remodelling of expression afwal pumps, channel and channel regulators in a novel model of BRAF
inhibitor resistance in melanoma.

Methods. BRAWutated WM 164 melanoma cells were treated with sublethal concentrations of dabrafenib for up to 90 days.
RNA was isolated from parental isglinduced drug tolerant cells (IDTCs) at 16 days, IDTC colonies at 45 days and resistant cells
at 90 days. Levels of mRNA of calcium pumps, channels or channel regulators were assessed using a quantitative PCR meth
Results. Consistent with previousports of significant epigenetic changes during resistance development in this model, most
mMRNA levels were significantly reduced compared to parental WM 164 melanoma cells. However, specific isoforms of the OR/
and transient receptor potential (TRP) cimets were upregulated in IDTCs and IDTC colonies.

Discussion. Acquired resistance to BRAF inhibitors in melanoma cell may be associated with ORAI and TRP channel isofo
specific mMRNA increases. Further studies are required to define the potential taygdtspecific ORAI and TRP channel to
reverse or prevent BRAF inhibitor resistance in this and other models.
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438 Towards developing a high throughput assay for Glycine receptors

Morgane Mazzaring Vivian Lia Nathan Absalof Marika Heblinskj Philip Ahring, Mary Chebih *School of Pharmacy,
Brain and Mind CentréLambert Initiative for Cannabinoid Therapeutics, School of Psychology, Discipline of Pharmacology,
the University of Sydney, Sydney, NSW, Australia.

Introduction. Glycine recepts (GlyRs) are members of the @ysp family Glycine-Response Curves
of ion channels. Composed of homopentamers afl/2/3 or 121 . o
heteropentamersofimi = U KSé FNX Ul NEHSGa 1.0 INB I

One of the fastest techniques to identify lead molecules for any targe 45 3
to saeen molecules using a calcidmased fluorescent assay but Gly

0.6

conduct Clions. = : u;g:ygm
Aim. The goal of this study is to find mutations within the selectivity filt P Zm;R ——
region that would reverse the ion permeability of GlyR from o @&* = 2GR mutant

conducting channel, ahso, enable us to develop a calcium fluoresce oe TTIos  0e 00 o
hlgh throughput assay. Glycine Concentration (M)
Methods. Molecular biology methods were employed to mutate the-M1

M2 linker domain irdil and®@2 subunits, which was previously demonstrated [1] as crucial for ion selectivity. Migabeahit

cDNA was transcribed to mRNA and this was injected into xenopus oocytes. Effect of the mutations was assessed using twi
electrode voltage clamp methods.

Results. Concentratieresponse curves to glycine were performed for wilfde and mutant hommeric@l and@2 receptors.

The E& values for glycine for both mutant subunits were 0.808563 M (n=6, P<0.05) fiat ; 0.00020.0003 M (n=6, P<0.05)

for @2, were significantly shifted to the right compared to WT, 108&+0.0001 M (n=7, P<0.05) fad; 7.5e005+7.3e-006 M

(n=4, P<0.05) far2.

5Aa0dzaairz2y® / KIyaSa Ay GKS NBOSLII2NNA& NBalLlyasS (2 i@f & O0Ay
Future studies will assess the curramltage relationship to establisthanges in reversal potential of the mutant receptors.

Cell culture and a fluorescent assay will determine whether the mutations conduct calcium.

[1]Jensen et al (2005) Journal of Neurochemistry, 92,962

439 Characterisation of fluorescent ligands for use with NanoBRET technology.

Natasha C Dalé? Elizabeth KM Johnstoh& Angela SorfgK Johan Rosengren Kevin DG Pfleger®S Mol Endocrinol and
Pharmacol, Harry Perkins Inst of Med Ré&dlandsWA, Australia; Centre for Med Res, Univ of Western Austy&iawley,
WA, Australia; Aust Res Council Centre for Personalised Therapeutics Techfi@abies! of Biomed Sci, Faculty of Med, Univ
of Queensland] Brisbane, QLD, Australia; Dimerix Linfitédedlands, WA, Australia.

Introduction. Nanoluc (Nluc) is an optimized luciferase enzyme subunit with advantageous experimental properties over
LINBOA2dza f dzOATSNIF asS Syl evySao f2y3a sAGK (KS HSdasdkd®thdy Sy i
development of the Nandioluminescence Resonance Energy Transfer (NanoBRET) ligand binding assay, utilizing
fluorescentlytagged ligands that themselves need to be characterised.

Aims. To characterise the pharmacology of BOBdBY¥ed ligads using the NanoBRET ligand binding assay.

Methods. Fluorescentiagged ligands were profiled for binding to Niagged receptors using the NanoBRET ligand binding
Faaled [AIFYR LRGSyOe ¢ ladestin2 BRET aOsy: NI OGSNRAASR dziAft AT Ay 3 |
Results BODIPYagged ligands show successful binding to their respective receptors with Kd values in the hanomolar range.
While some fluorescent ligands show equivalent affinity values to their untagged counterparts, others show differing affinity
values fromKS dzy i 33 SR f A ZarebthDBRET adxays §dvetpfiglués for the fluorescent ligands that are
generally comparable to the untagged ligand, however for some fluorescent ligands increases in potency were observed.
Discussion. The additiorf @ BODIPY fluorophore to an array of ligands at times resulted in altered pharmacological profiles
relative to untagged ligand. This is an important factor to consider when using fluoropdmpged biological agents.
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440 Probing the binding and functiemf polyamines at the calciusensing receptor

Jiayin Dia Andrew Kellé, Jane Bourke Karen J GregotyKatie Leach Drug Discov Biol, Monash Inst of Pharm Sci, Monash
Univt, Parkville, VIMept of Pharmacol, Monash URjiClayton, VIC.

LYGNBRAZOGAZY ® ¢KS OFf OAdzY aSyaiay3d NBOSLIGH
calcium (C#,) to maintain C#,homeostasis is well characterised. However, the CaSR "_'Q :
supports various other physiological functions, including airwakanmiation. Thus, the
CaSR is a putative drug target in asthma, since its allosteric agonists, polyamines, ind &
bronchoconstriction. Importantly, CaSR negative allosteric modulators can reduce asthr E
related pathology. However, the structural basis ungieg polyaminemediated CaSR ~ “#

ANF{wo koAt

% Extracellular
—O domain

activation is unknown. E228A (i ()
Aim. To determine amino acid residues important for the binding and transmission ¢ f’y 134
efficacy of the polyamines: agmatine, putrescine, spermidine, and spermine. Sewr )
Methods. Calcium mobilisation assays in REEK293 cells and an operational model,gfa ‘

agonism were used to quantify agonist affinity and efficacy at the wild type and mutate:

transmembrane domains (7TMD) of the CaSR to inducé @abilisation. Although
polyamines share similar chemical structures, they are differentially affected by different
amino acid subtitutions. For example, E228A, located in the extracellular binding domain, enhances the affinity of agmatine
and putrescine but has no effect on spermidine or spermine. 1841A, located in the 7TMD binding site for small molecules,
reduced the efficacyfospermidine and spermine but not agmatine or putrescine.

Discussion. Mutagenesis suggests that polyamines may differentially bind and activate the CaSR. Understanding hov
polyamines interact with the CaSR will inform future drug development that airapéoifically block polyamine binding and
activation networks in the CaSR.

CaSR. FACS analysis was used to determine the effect of amino acid substitutions on ( ¢ ;r}:
expression. , ﬂ:ﬁ{ 7TMD
Results. Mutagenesgiggests that polyamines may bind to both the extracellular and sever /\ f ,g'l;f,‘x'

441 Exploring the structural basis of biased allosteric modulation of metabotropic
glutamate receptor 5

Karen J. GregotyKathy SengmanhyShane D Helly&rSabine Albof] AndrewN. Kellet, Katie Leach Drug Discovery Biology,
Monash Institute of Pharmaceutical Sciences and Department of Pharmacology, Monash Uhjvetsibourne, VIC,
Australia.

Introduction. Metabotropic glutamate (mGlu) receptors mediate tlaetivity of the major excitatory neurotransmitter
glutamate and are promising target for various neurological and psychiatric disorders. Allosteric modulators that bagl to sit
within the 7 transmembranepanning domains, distinct from glutamate, offeletability to finetune receptor activity and

offer greater subtype. We have shown that positive allosteric modulators (PAMs) of mGlu receptor subtype 5 (mGlu5) can have
differential apparent affinity or cooperativity with the same orthosteric agonist dejieg on the functional response
measured, referred to as biased modulation (Sengmany et al., 2017).

Aims. We tested the hypothesis that allosteric modulators from different chemical scaffolds differentially engage amino acids
within the common allostericite to give rise to biased modulation.

Methods. Using stable HEK293A cell lines expressing single point mutations within the common allosteric site (Gregory et al.
2013) we assessed the pharmacology of four structurally distinct mGlu5 PAMs (DPFE, VUOXQEB®4465, VU29).
Allosteric modulation of glutamate or the surrogate orthosteric agonist DHPG was quantified using high throughput signalling
assays (intracellular €4iC&*) mobilisation, ERK1/2 phosphorylation and IP1 accumulation) by applyingeastional model

of allosterism. Allosteric modulators were docked into published mGIu5 crystal structures to aid interpretation of results.
Results. All PAMs had lower cooperativity with DHPG when measured in IP1 accumulation assays comparéd to iCa
mobhilisation, and this was consistent across all mutations. The apparent affinities of VU0409551, DPFE and VU29 wer
differentially altered by mutations in a pathway dependent manner, whereas the influence of mutations on VU0424465 affinity
was consistent aoss all assays.

Discussion. By understanding the key ligaeckeptor interactions and networks that govern allosteric modulation, this study
seeks to facilitate and inform future structu®ased discovery of novel biased allosteric ligands with optitmetapeutic

profiles.
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442 Development of novel automated epifluorescence microscopy based assays fo
calcium signalling in breast cancer cells

Ellen K JanReJohn J BasséftFrancisco SadrgsSarah J RoberBhomson, Gregory R Monteith?. School of Rarmacy, The
University of QueenslafddBrisbane, QLD, Australia; Mater Research Institute, The University of QueénBlasioane, QLD,
Australia.

Introduction. Calcium signalling is a key mediator of a variety of cellular processes includinggtiatifend cell death, which

may be deregulated in cancer. Genetically encode# dicators (GECIs) such as the GCaMP6 family of sensors enable
sustained measurement of intracellular ZaThere have been limited studies using GECIs in thighughput imaging
environments, particularly in the context of assessing processes that occur in cancer celldverigs.

Aims. To develop new methods to define calcium signalling in breast cancer cells usigriagit, highthroughput
automated gifluorescence microscopy and GECIs.

Methods. Breast cancer cell lines stably expressing GCaMP6m were seededéh plaites. Changes in cytosolic free'Ca
([C&%cvy levels were assessed after treatment with agents such as the purinergic recept@atactidenosine trisphosphate
(ATP) and the transient receptor potential cation channel subfamily V member 4 (TRPV4) pharmacological activator
GSK1016790A. Experiments were performed using an ImageXiess (Molecular Devicegutomated epifluorescence
microscopy system with environmental control and advanced liquid handling instrumentation; the resulting data were
analysed using MetaXpress software.

Results. Pronounced single cell heterogeneity ifcawas identified following treatment with mostyarmacological agents.
Using highcontent imaging, distinct [C§cyrchanges with oncosis and apoptosis induced by GSK1016790A iMBR2AS

cells were identified.

Discussion. Automated epifluorescence microscopy based assays for the measuremeéhsigh@iing in breast cancer cells
provides new insights into the nature of changes in?{lcarin single cells across time scales which are relevant to crucial
cellular process including proliferation and cell death.

443 Probing calcium sensing recepitmgative allosteric modulator binding

Tracy M JosepbsAndrew N Kellér Elham Khajehdli Aaron Debony Christopher J LangmeadBen Capuarip Arthur D
Conigravg Irina Kufarevj Karen J Gregotyand Katie LeaéhDrug Discovery Biology amkpartment of Pharmacology,
Monash Institute of Pharmaceutical SciengeRarkville, VIC, Australia; School of Life and Environmental Sciences, Charles
Perkins Centre, University of SydAeygydney, NSW, Australia; Skaggs School of Pharmacy & Pharméacgcitozes,
University of Californfa San Diego, CA, USA.

Introduction. Negative allosteric modulators (NAMSs) that target the calcit
sensing receptor (CaSR), a class C G proteipled receptor (GPCR), wer
originally developed to treat osteoporasibut failed in human clinical trials
However, there is interest in repurposing these NAMs for the treatment
calcium handling disorders A number of chemically and structurally dist

Extracellular
domain

CaSR negative allosteric modulators

';f' ; _%_ Extra(i;lular

BMS Ronacalaret
<
compound 1 AR Pfizer

compound 1
Cell membrane

scaffolds interact with the CaSR to inhibit receptor signalling in respons
agonists.

Aims. To establish whether different CaSR NAM chemotypes bind to dis 7™
CaSR allosteric binding sites. . s
Methods. We used a mutagenesis structdiuaction based approach Protomer 1 Protomer 2
combined with analytical pharmacology and computational modelling to

probe the binding sites of four distinct NAM scaffolds (figure).

Results. We show that although all four NAM scaffolds bind to the 7 transmembrane (7TM) and/or extracellldgEIGO)

they occupy distinct regions in an extended cavity that accommodates multiple allosteric binding sites. Furthermoret differen
NAM scaffolds mediate negative allosteric modulation via distinct amino acid networks.

Discussion. Drugs th#rget distinct binding sites in the CaSR may stabilise distinct CaSR conformations, resulting in unique
pharmacologies. Therefore, understanding how different NAM scaffolds bind to and inhibit the CaSR has implications for the
future discovery of novel lsteric modulators in the treatment of osteoporosis and calcium handling disorders.

Intracellular
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444 How ZCZ011 compare to its analogues on modulating and activating cannabinoid CI
receptor

Marina Santiagh Shivani Sachdé&vMitchell LongwortR, Michael Kassidu Mark Connot. Department of Biomedical
Sciences Macquarie University, NSW 2109, Australia; School of Chefnishg University of Sydney, NSW 2006, Australia

Introduction. Allosteric modulators are promising drugs as they offer a new strat rru % predrug)

for treating conditions in need of better treatments. ZCZ011 is a positive allost ,,,.

modulator (PAM) of CB1, thus binding at a different site to orthosteric agonists ¢ %
as delta9-tetrahydrocannabinol (THC). We previously suggested that ZCZ011 exl ]

both PAM and agonist activity. By researching newly synthetised ZCZ011 analc °°f
we intend to determine it is possible to obtain a positive allosteric modulator with¢ ..{ — ngss plus THC 1 um

the agonist effect. | 3-CF3-2CZ011 10 uM plus THC 1 uM

Aims. In this study we aimed to compare ZCZ011 to five analogueseteminéhe if ] — a-cra-zcz011 10 uM plus THC 1 unwm
any of them are positive allosteric modulator without the agonist effect. O 00 500 590 1200 1500 1200 2100 2400
Methods. We used AtT20 Flpin and CHO cells stably transfected with humar Time (sec)

receptors. Receptor activation was measured using FLIPR membrane potential assay

in AtT20 CBkells. This redime kinetics assay was also used to determine receptor signal desensitisation. Changes in
intracellular calcium in CHO CB1 was obtained using Calcium 5 dye. Flexstation3 microplate reader was used to obtai
fluorescence readings.

Results Differently from ZCZ011, the analogues have very small if any agonist effect. Most drugs also lost the ability to allosteri
modulate CB1 activation by CP5,940 and THC, which may indicate a decreased bind to the allosteric site. Preliminary dat
suggestdwo analogues, £F3ZCZ011 and-&€F3ZCZ011, have a much smaller agonist effect but can affect THC response and
signalling desensitisation (figureaw data).

Discussion. This study was able to identify ZCZ011 analogues which may be better optierastallssteric modulator of CB1
NBOSLIi2NJ a (KSe& R2y QG LINBaSyid a LINRYAYySydG F3z2yArada STF
compounds with and without agonist treatment.

445 A structurefunction approach to determine dial and liganegpecific activation
mechanisms in class C G Pretégupled Receptors.

Andrew N. Kellég Irina Kufarevi Tracy M. JosephsAmy N.Y. ChénShane D. HellykrJiayin Diab Vyvyan T. M&j Arthur
Christopoulo$ Karen J. GregoryKatie Leach Monash Inst. Pharmaceut. Sci., Monash Universiarkville, VIC, Australia;
Skaggs School of Pharm. & Pharmaceut Sci, Univ. Cali., Sah Daegmila, CA, USA

Introduction. Class C G protetoupled receptors (GPCR) are importal

metabotropic glutamate receptors (mGIuRs). Structurally, however, the
receptors are poorly understood, hindering structilyased drug design. —
Aims. To understand the structural basis of affirind cooperativity of ~
Class C GPCR allosteric modulators using CaSR and mGIuR5 as__
systems. ﬂ
Methods. An operational model of allosterism was used to determ;?
changes in affinity, efficacy and cooperativity of positive allost
modulators (PAMs) ahorthosteric agonists at select point mutations for mGIuR5 PAM

the CaSR and mGIuR5, based off @abilisation assays.

Results. We determined residues important for PAM affinity and cooperativity in the CaSR and m@minémbrane

(7TM) domains and extracellulemops. These data guideéd silicodocking of PAMSs, into either a homology model of the CaSR

or the mGIuR5 7TM crystal structure, providing a structural context for our mutagenesis studies. In both receptors, residues
important for PAM affinity could beistinct from those mediating cooperativity. Moreover, select amino acids within the 7TM
that included those outside of binding pockets, could influence CaSR and mGIuR5 activation by both orthosteric and allosteric
agonists.

Discussion. Comparisons betweaGluR5 and CaSR revealed common residues mediating receptor activation and allosteric
interactions within the 7TM. Our structwfeinctions studies are unravelling the structural elements important for activation

and coupling of the class C 7TM domains.
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446 Calcium sensing receptor negative allosteric modulators differentially stimulate
parathyroid hormone release

Katie LeachAndrew KelleY, HeeChang Muf David ShacklefotgTracy JosephsBen CapuaripArthur ConigravgandKaren
Gregory. Monash Institute of Pharmaceutical Sciengeéarkville, VIC, Australia; School of Life and Environmental Sciences,
Charles Perkins Centre, University of Sydne@W, Australia

Introduction. Calcium sensing receptor (CaSR) negative allosteric modulator CZA‘;;;MTM

(NAMs) were developed to stimulate transient release of parathyroid hormone oor ot ¢

(PTH) to promote bone formation in osteoporosis. However, three NAMs failﬁcg :
in human clinical trials, attributed to the fact they either stimulated prolon@&;
PTH release (causingpne breakdown), stimulated insufficient PTH relea@ed 3
and/or had ontarget CaSR effects in bone cells. Prolonged PTH releasg @é =
successfully reduced by decreasing NAM -lii@f and increasing potency for 8; TR
administration at lower doses that were metab@dmore rapidly. Although en T N calhex2Bl

target off-tissue effects would be difficult to circumvent, we hypothesise that o 5 10 15 20 25 30 35 40 45 50 55 60
insufficient PTH release may be overcome by enhancing NAM inhibition of CaSR Time (min)
AAAyFftAy3dIs I20SNYSR o0& (GKS YHRGAHUZRFQAFSYREIABSGTRME OFA2 YIS
Aims. To compare the affinity and negative cooperativity of the CaSR NAMSs, ronacaleret, NPS2143, ATF936, Pfizer compou
1, calhex231 and BMS compound 1, and to compare their ability to stimulate PTH release.

Methods.CaSR NAMs were evaluated irf*Qaobilisation and reporter gene assays in HEK293 cells, and in assays measuring
PTH release from human parathyroid cells in culture.

Results. NAMs had distinct CaSR affinities and cooperativities at the CaSR. BMS cdmpallex231 and Pfizer compound

M SEKAOAGSR YAESR LREAAGADGS yR yS3IIGABS O22LISNI GAGAGE ¢
unknown mechanism, respectively. NPS2143 was the most efficacious NAM for stimulation of PTH release.

Discussion. There remains a need to understand allostery and-@a8i&ted signalling pathways coupled to regulation of PTH
release to establish desirable NAM properties that stimulate maximum PTH secretion.

447 Effects of {-epigallocatechi#8-gallate m neuronal model PC12 cell differentiation:

LYLX AOFUaA2ya F2NJ ! Uu2EAOAULE

Andrew Lesenkp lan F Musgrave Dept of Pharmacol (FHMSWniv of Adelaide, Adelaide, SA, Australia.

Introduction. Accumulation of hyperphosphorylated tau, and aggregates 1.5+

amf 2AR o0SdGF 6!i 0 I NB OKIFNIYOGSNRAG)F RAA S|
indicative of AD being an amyloidopathy is the genetic predisposition in cari 3 ‘§ 1.0-

of mutant variants of presenilin, the amyloid precursor protein, or havi gg

trisomy 21. The reseancundertaken pertains to the hypothesised ability §f ( ‘5 E

epigallocatechirB-gallate (EGCG) to promote neuronal differentiation, and th § E 057

O2dzy (i SN} OG ! YSdINRG2EAOAGED® 9D/ ge Sy &
neuroprotective of neuronal model PC12 cellsbyintibii 2 ¥ ' i FA “ g . . .

(Harvey et al, 2011). Lower concentrations{@.h >a 0 Kl @S 6SS: 0 2 4 6

to possess a rescuing effect in sergigprived PC12 cells undergoing intrins Log,[EGCE] (nM)

apoptosis (Reznichenko et al, 2005).

Aims. The aim of the experiment isittvestigate the effects of optimised concentrations of EGCGM)@n PC12 cell viability

FYR Y2NlK2f 238 Ay NBalLRyaS (2 GKS AyRdzOGA2Yy 2F AYOUNARYyaAcC
Methods. PC12 cells maintained in DMEM (5%FCS) were tredfedi®creasing serum, and under serum starvation with
AYONBIaAy3 9D/ D O2yOSyGNrdA2yaT QGAFOoOATAGE 61 a4 RSGSNIYAY!
O2yOSY(iNI (A2ya 6AGK 9D/ D 6ndu>a0 G2 |aasSaa QOAlLoAtAGET |y
Results. EGCG treatment of serdeprived PC12 cells shows a significant increase in the fraction of viable cells relative to an
untreated control br the 100nM treatment group (P<0.05).

Discussion. The prsurvival signalling stimulated by low dose EGCG administration is likely a result of its protein binding
properties, and this is expected to translate also to the stimulation of differentiatiddQa2 cells. In turn, these events are
aLSOdzAt F GSR G2 FYStEA2NIGS i ySdzNPG2EAOAGE o6& O2dzydSNI O A
Harvey BS et al (2011) Food Chem 129:17236.

Reznichenko L et al (2005) J of Neurochem 931157 .
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448 In vitro synergism of Wnt inhibitor niclosamide and pyrvinium in combination with
chemotherapy in colorectal cancer BL.Bnd SW620 cells

Johnson J L4, Sonia Shastfi Anna J ZhadgNan TiafA Louise Noft Dominic Geraghty Dept of Pharmacol, School of
Medical Sciences, UNSW Sydn®&SW; School of Medicine, Univ of Tasmarimbart, TAS

Introduction. Aberrant Wnt signalling pathways play a critical role in the carcinogenesis of colorectal cancer that disn car

I 't / kcgtdhinmutations. Wnt inhibitors niclosamide (NIC) and pyrvinium (PYR) have shown preclinical anticancer activity,
but their potential synergism with common chemotherapy has not been evaluated in colorectal cancer.

Aims. To determine thi vitro synergism betwee Wnt inhibitors and fluorouracil ¢6U) or irinotecan (IRI).

Methods. The synergisms between these agents were examined in human colorectal canekraBdl[3W620 cells by
measuring the combination index (Cl) using the Chalalay method and Compusyn gram. mRNA of Wnt components were
measured by RT / wX @ KAt S (-éienintproteiy |&veld b Wes@rS blatting.

Results. Combination of NIC andrB displayed moderate synergistic effect in ElL&ells (Cl, 0.76 + 0.1, 0.71 £ 0.08 and 0.78

+ 0.15 at 1Go, IGoand 1Go), and additive effect in SW620 cells (Cl, 0.98 + 0.11&t083 + 0.2 at g), but antagonistic effect

at 1Go (Cl, 1.25 + 0.17). Thest@alue of 5FU was reduced significantly by ~od when combining with NIC in DiDeells
(P<0.05), whereas the reduction ofstGn SW620 cells was not significant. Combination of NIC and IRI displayed synergistic
effect in DLEL cells (CI, 0.84 £ 0.12 when Fa = 0.5), but antagonistic effect in SW620 cells (Cl, 1.32 £ 0.11 at g = 0.5) (F
fraction affected). The kcof IRI was reduced significantly by ~fofil in DLBL, whereas increased by ~#f@d in SW620 cells.
Combination of PYR withBUJ or IRI displayed synergism or additive effect inDté&lls. Wnt pathway components dviRR6,
CTNNB1 and fzd7 were highly expressed irLDOSt f & GKIFy {2cun OStf ad bdateninlapR t
I O G Acdtéhin in SW620 cells, but not in DLBells after a 4®our incubation at 0.1 to 1.0 uM.

Discussion. Combination diVnt inhibitors NIC and PYR with chemotherapeutic drugs demonstrates celspgadic
synergisms, which could be attributable to the differential expression of Wnt components among different colorectal cancer
cell lines. Supported by Royal Hobart HospgResearch Foundation and Cancer Council Tasmania.

5

449 9 ELJ 2 NA Yy 3 & dzo (h-adrdSocepthrfighrd eBidé@Stiine Ay b
Samantha A Miles, Sean S So, Renate Griffith, Angela M Finch. School of Medical Sciences, UNSW Australia, Sydney, NSW

Introduction. Traditional drug discovery approaches rely on marked differences in equilibased affinity values however,

the recognition of the importance of incorporating kinetic considerations, such as residence time, is growing. Theegis limit
N2 NYFGA2y 2y A3l y.RdréndcghRrs (ARS), howsvér iiva Inde prévioiisly bbserved marked differences
NPHILINI T 2aAy RA&&2O0AL (A2 AR dNPHIAR (i KIS21ARINNEbHISYedatedhe bfserved
differences inintracellular responses induced by adrenergic compounds. The structural mediators of these effects remain
dzy 1 y26yzZ 6AGK OSNEBE FS6 6AYRAYy3I aAl S ARBubtpsdzSE RAFFSNAY I ¢
Aims. Investigate the contribution of nesonservélk NB aA RdzSa (2 GKS {ARII YR O6AYRAY3I 1A
Methods. In silico methods were used to identify roanserved residues within the possible binding trajectory but beyond
IKS 2NIKZ23&( AR SMRANBD (BR  ridAi |3 SARSnatA VAT B85S yAMA G Sr&Sdied fol thoseS R h
2 T iigMBre tharacterised using competition, saturation, competitive association and dissoctatjgmgzosin radioligand

binding assays in addition to functional’Csignalling studies.

w S & dziatesiddes F88%, A189“3 M29255and T175 4vere investigated. T174K mutagenesis resulted in no observable
binding or signalling. Competition, saturation anc'Gagnalling showed no change itH]-prazosin and noradrenaline (NA)
affinity or potency réative to wild type for all other mutants (P>0.05). In contra¥t{orazosin dissociation was shown to be
adzoaidlhyadAartte at2oSR o0& GKS aHqH[ a¥ildziypedk @nifto oddznbd mipy/sOigS manS3l
F86Mn ® m M 5 niAMR32p E004+0.003). Further characterization of ligand binding kinetics using competitive association is
ongoing with preliminary results indicating that the A189S mutation, in addition to M292L, slows NA binding kinetics.
Discussion. ResidS a4 O2y i NAROodziAy3a G2 GKSI ¥ Reh&/é beén idertifled VBNGB TS &nd TMBS (i &
above the orthosteric pocket suggesting that subtype differences in ligand binding kinetics may be due to a complex interplay
of several opposing conbiitions of nonconserved residues. Furthering the understanding of the structural basis of these
effects has the potential to improve drug development and selectivity.
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450 Inhibition of human breast cancer cells MCnd MDAVIB-231 growth and
proliferation by allyl isothiocyanate from cruciferous vegetables

Suong NT NdpSabah Bu# Robyn Meech School of Animal and Veterinary Sciendds University of AdelaideAdelaide,
SA, Australia. College of Medicine and Public Health, Flinders Unikekditdaide, SA, Australia.

Introduction.  Cruciferous vegetables are a potent source | 1o
isothiocyanates. Allyisothiocyanate in particular hahown to be effective
towards various cancers, however there is limited information at prese
regarding its anttumour effects in human breast adenocarcinoma cells.
Aims. The aim of this study was to examine whether -abythiocyanate
obtains antiproliferative effects against human breast cancer cell lin
MCF7 and MDAMB-231 and more specifically, whether it can inhibit se
renewal or indeed kill the breast cancer stem cell population within the
lines.

Methods. Two main approaches were employ&Hey include crystal violet
and mammospheres assays.

Results. Results indicate that aligbthiocyanate reduced cell proliferation
MCF7 line #1, #32 and MDA.MB.231 using crystal violet, producifg d€0.5, 0.75 and 0.4 mM, respectively. Allyl
isothiocyanate also found to reduce sphere size and number within a mammospheres assay, indicating that mechanisms
involved in cell proliferation were blocked, and the stem cells were targeted. EGFP expression in the mammospheres formec
by these transgenic breasancer lines was also assessed an additional indication of the proportion of stem cells present,
K26SOSNI AGQA dzy Of SN 6 KSGKSNJ G§KA & | & a-iscdhiotyinRteZoh R&Sdanceér stedds £ A |
cell population.

Discussion. It is reasonable to conclude that AITC has potential for use as a chemotherapeutic agent, inhibiting progressior
including proposed cancer stem edipendent behaviours such as relapse and metastasis, of human breast cancer by
potentially tageting the stem cells within the breast cancer cell population.

=
3

y = -11.8In(x) + 18.278
R2=0.91973

MDA-MB 231 Cell viability %

0 0.2 04 06 08 1 12
AITC concentration (mM)

451 Measurement of ligandeceptor interactions and internalisation of the CXCR4
chemokine receptor using high affinity Nanoluciferase complementation

C. W. Whité? K. D. Pflegéf, S. JHill*2 University of Nottinghaf Nottingham, United Kingdom; Harry Perkins Institute of
Medical ResearéhPerth, WA Australia; Dimerix EfdNedlands, WA, Australia.

Introduction: The Nanoluciferase Nluc has been used to investigate many aspects of cell signalling includingrptetrin
interactions and ligand binding (1,2). Recently the Nluc has been engineered as two high affinity fragments HiBiT and LgBI’
whichallow protein interactions to be investigated by luciferase complementation (3).

Aim: To investigate if the high affinity NanoBiT system could be configured to investigate ligand binding by NanoBRET an
receptor internalisation using HiBtigged CXCR4 eimokine receptors.

Methods: HEK293 cells were generated to stably overexpress CXCR4 tagged aerthends with HiBiT or CRISPR/Cas9
engineered to express HiBiT/CXCR4 under endogenous promotion. For NanoBRET competition ligand binding studies, ce
containing HiBiT/ICXCR4 were incubated for 1 hour with CX&EG27 (12.5nM) in the absence or presence of unlabelled
ligands. For internalisation assays cells were incubated with unlabelled ligands only. Luminescence was generated by additio
of cell impermeale LgBiT (10nM) and furimazine. Light emissions were measured using a PHERAstar plate reader (BMG).
Results: In NanoBRET competition ligand binding assays the pIC50 values of unlabelled AMD3100 and CXCL12 were determil
using cells expressing transgenicgenomeedited HiBiT/CXCRA4. In internalization experiments application of CXCL12 to cells
expressing transgenic HiBiT/CXCR4 resulted in a concentration dependent decrease in luminescence suggestive
internalisation. However, the CXCR4 antagonists AMMD3dnd IT1t resulted in a concentration dependent increase in
luminescence indicating an increase in cell surface expression. This increase in luminescence by AMD3100 and IT1t was al
seen in cells expressing genomdited HiBiT/CXCR4 cells and in celiene endogenous CXCL12 had been knockout out.
Discussion: Cell surface expression and NanoBRET ligand binding can be investigated using HIiBIiT tagged CXCR4 recep
However, in end point assays using HiBiT tagged receptors, constitutive traffickingcapdor recycling back to the plasma
membrane should be considered when interpreting ligamduced internalisation.

References: 1. Machleidt, T. et al. (2015) ACS Chem. Biol. 1@18097 2. Stoddart LA et al. (2015). Nat Methods. 12661

663. 3. DixorAS et al. (2016). ACS Chem Biol. 11408
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452 Upregulation of cyclooxygenagCOX) in MDAMB-231 breast cancer cells by the
arylureafatty acid CTU.

Md Khalilur Rahman Tristan Rawling Charlotte Smith Yassir AZubaidi, Hassan ChoucajBda Umashankar Kirsi
Bourget, Yongjuan Chenand Michael Murray Discipline of PharmacologyJniversity of Sydney; School of
Mathematical and Physical Sciences, 4JRSW, Australia.

Introduction: We identified an arybubstituted fatty acidanalogue, termed CTU, with selective cytotoxic actiongijie-
negative breast cancer cells in vitro and in vivo (Rawling et al., 2017). More recently, CTU was found to dkeithcbl
activation of endoplasmic reticulum (ERjess. In this studwye further characterised the cellul@onsequences of ERress
activation by CTU.

Methods: mMRNASeq expression profiling was conducted in @8dted MDAMB-231 cells along with Ingenuityathway
Analysis. Gene expression changes were corroborated bytitatare PCR and immunoblotting.

Results:Apart from ERstress, a major regulated process in @fiddted cells was activation of NB and p38 MARinase
signalling. COX expression was strongly upregulated at the RNA level (to 230 fold of control; pa@datthe protein level
602 yn F2fR 2F O2yiNB{ T Lk ndnp0-trdayhendvdth dniy KNS A i SR Htess KK $ ¢
pathway prevented the activation of C&xXexpression and impaired NB and p38VAP kinase signallg, as reflected by a
decrease in phosphp65 and phosphg@38 MAP kinase expression from theftected by CTU. Inhibitors of theBl and p38
MAP kinases attenuated CTdépendent activation of immunoreactiveOX2 expression.

ConclusionTaken together, th present findings suggest that CTU upregulates-Z&%pression in MDMB-231breast cancer

cells by activatingi KS L w9 mh Istheds mechanisnK fBlloveedvby activation of the g88PKand NFB pathways.

The optimal clinical use of CTU may ineadvcombination strategy that includes modulatorsdofvn-stream p38MAPK and
NF«B signalling pathways.

Rawling T et al (2017) J Med Chem 69:886G6.

453 Cancer associated fibroblasts undergo a calcium channel switch

Francisco SadrjsTeneale AStewart, Melanie Robitaille Priyakshi Kalitde Croft Patsy Soch Jodi M Saunds Sunil R
Lakhani®, Sarah J RoberBhomson, Gregory R Monteift?. School of Pharmacy, The University of Queens|aBdsbane,
QLD, Australia; Mater Research, Tratisteal Research Institute, The University of Queensialdisbane, QLD, Australia;
Faculty of Medicine, The University of Queensland, Centre for Clinical Relsddeckton, QLD, Australia; South Western
Sydney Clinical School, Bankstown Hospital, Urityef New South Walés Bankstown, NSW, Australia; Pathology
vdzSSyatlyRE ¢KS wz2el f . SNIerdtan QLS Alsyaka. 2 2 YSy Qa | 2a LG §

Introduction. Calcium (G3 signalling is remodelled in breast cancer cells and specffici@annels and pumps are potential
therapeutic targets in breast cancer. Increasingly, research in cancer progression is focussing on the role of the tumour
microenvironment, including cancassociated fibroblasts (CAFs). However, whether these activili@dblasts undergo Ca

signal remodelling during cancer progression is unknown.

Aim. To define the role of €=signalling in the induction of breast cancer CAFs.

Methods. C& channel mRNA levels in paired normal and CAF patient samples were assésgegRIPCR. Additionally,
AYY2NI It AASR KdzYlFy YFYYINE FTAONRoOflFrada olacCo{0 OStta oS\
GKS | fLKIF &Y2 20K -positlza OAF phehope (HMFEBIF){ Gathannel mRNA levels and stesperated

C&* entry (SOCE) in HMFERF and HMF3S were compared using-BRBR and a Fluorescence Imaging Plate Reader.
Pharmacological modulators of specificGaK I yy St a ¢SNBE dzaSR Ay O2YOoAylFdA2y @Al
HMF3SCAF indction.

Results. We identified substantial remodelling of‘Gzhannels in both the clinical samples aimdvitro model, featuring
induction of voltagegated C& channel (VGCC) family members and downregulation of SOCE mRNA. Consistent with this,
functional assays showed a significant decrease in SOCE in HMF38mpared to HMF3S cells. Finally, we found that
GNBFGYSyild 6AGK YyAY2RALIAYS 2 Medafed GAF achivatBn/ A FA Ol yift & RSONBI &
Discussion. Casignalling appears to be remodelled@AFs. Targeting specific¢Gznannels could interfere with CAF induction

and metabolic support of breast tumour cells. Currently, we are investigating these changes with immunohistochemistry on
whole breast tumour sections; we also plan on performingvoexperiments to assess the effect of VGCC inhibitors on tumour
growth and metastasis.
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454 Automated epifluorescence microscopy based imaging of breast cancer cells with fixe
cellular geometry

Choon Leng SpJohn J. BasséttNamTrung Nguyef) Saré J Robertdhomson, Gregory R Monteith®. School of Pharmacy,
The University of QueenslahdBrisbane, QLD, Australia; Queensland Micro and Nanotechnology Centre, Griffith Ujversity
Brisbane, QLD, Australia; Mater Research Institute, The Univefsiyeensland, Translational Research InstituBrisbane,
QLD, Australia.

Introduction. Cells must adopt specific shapes to perform many key physiological functions. The morphologies of cancer cell
are correlated with invasive markers and changes in cell shape may alter the nature of responses to external stimuli such a
growthfactors. However, assessment of cellular signals in spatially defined cancer cells is challenging and it has not been widel
applied to high throughput methods such as automated epifluorescence microscopy. Microplate based assays may help define
the role of key processes related to changes in cancer cell shape and could be applied to high throughput screening for the
identification of new agents that may act through pathways involved in cellular morphology.

Aims. To establish an automated epifluoresaemaicroscopy method for the assessment of calcium signals in-MB231

breast cancer cells.

Methods. MDAMB-231 cells stably expressing a genetically encoded calcium indicator (GCaMP6m) were culturadetin 96
plates with fixed geometry cell culture sades. Fluorescence intensity from GCaMP6m was assessed using an Imad¥Xpress
epifluorescence microscopy system.

Results. MDAVIB-231 cells exhibited concentration dependent cytosolic fre& §@&*]cv) responses to external stimuli in all
cellular geomatries. The data generated was suited to automated assessment &fdGan 96well plates with a temporal
resolution appropriate for assessment of {Gavwaves.

Discussion. Microplates with cell surface micropatterning of cell culture surfacesaaftgsportunity to define new aspects of
C&*signalling in cancer cells and may have novel applications for high throughput screening in cancer drug discovery.

Kenny, P. A., et al. (2007). Molecular Oncology 1(19634
Sero, J. E., et 4R015). Molecular Systems Biology 11(3): 790.

455 ZST316, a novel dimethylarginine dimethylaminohydrdlag®DAH1) inhibitor,
reduces angiogenic capacity in cultured endothelial cells

Negara TajbakhshElke M. SokoyaSara TommasiArduino AMangont, Clinical Pharmacologyand Human Physiology
College of Medicine and Public Health, Flinders University, Adelaide, SA, Australia.

Introduction. Enhanced angiogenesis is a critical step in the establishment and progression of solid tumdaisetimo and
metastases. Antaingiogenic therapy has therefore become a potentially attractive approach for cancer treatment. Nitric oxide
(NO) produced by endothelial nitric oxide synthase (eNOS) has been shown to be a potent angiogenic factor. Asymmetr
dimethylarginine (ADMA) and-rhonomethylarginine AINMMA) are endogenous inhibitors of eNOS that are mainly
metabolised by dimethylarginine dimethylaminohydrolas€DDAH1). Our group has recently synthesised a potent DDAH1
inhibitor, ZST316.

Aim. To asess the antangiogenic potential of the novel DDAH1 inhibitor, ZST3186, in cultured endothelial cells.
Methods.VeraVeat | ! +9/ a4 ¢6SNB GNBIFGISR FT2NI my K SAGK SAGKSNI %{ ¢or
(water; n=6). Cell viability wasssessed using theGELLigence® system (n=6). Immunoblotting was performed to measure
DDAH1 and eNOS protein expression. Endothelial cagikargtructures were measured as an index of angiogenesis (n=5).
Results. DDAH1 protein expression was cordidnin VeraVes. XCELLigence® results revealed no ZSibated
cytotoxicity. ZST316 (5umol/L and 100pumol/L) significantly reduced tube formation (26£5% and 25+4%, respectively) and loop:
(9+£7% and 26x7%, respectively) relative to vehidated cells P<0.05, onavay ANOVA). In cells treated with 5pmol/L
ZST316, there was a significant downregulation of eNOS protein expression (37+10%; P<@@y, ANOVA), which was not
observed in the presence of 100umol/L ZST316.

Discussion. Our studies have showrat pharmacological inhibition of DDAH1 by ZST316 attenuates both endothelial
angiogenic capacity and eNOS protein expression. Further studies are needed to establish whether theri2giEdaé
decrease in endothelial angiogenic capacity is facilitag@MOS inhibition.
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456 The AKT activator SC79 promote% influx in MDAMIB-231 breast cancer cells

Yin Y Tah Alice H Bonlg Sarah J RoberBhomson, Gregory R Monteift?. School of Pharmacy, University of Queenstand
Brisbane, QLDAustralia; Mater Research Institute, University of QueenslaBdsbane, QLD, Australia.

Introduction. Breast cancers can be associated with the loss of activity of phosphatase and tensin homolog (PTEN) throug!
mutations in the PTEN gene. PTEN losé$téh associated with increased activity of the sertheeonine protein kinase AKT,

as reflected in increased phosphorylated AKT (pAKT) levels. Enhanced cal&)nnflGa through specific pathways can
enhance breast cancer cell proliferation and/ovasiveness. Recent studies in our laboratory have shown that PTEN silencing
promotes C& influx in MDAMB-231 breast cancer cells, however, the role of pAKT in this augmentatiod*afiflia in breast

cancer cells is still unclear.

Aims. To assess thersequences of pharmacological activation of AKT on bagih@ax in MDAMB-231 breast cancer cells.
Methods. The effects of the AKT pharmacological activator SC79 on pAKT and total AKT levels was assessed usi
immunoblotting. To assess the effect®€79 on Céainflux, MDAMB-231 cells stabkexpressing the geneticalncoded C&

indicator GCaMP6m was used. Cells wereipeaibated in C# free buffer and C# influx was assessedly the readdition of
extracellular C# (1.8 mM) and imaged usingflaorescence imaging plate reader (FLIPR).

Results. SC79 (3@M) promoted the phosphorylation of AKT after 1 h incubation in MDEB231 cells. SC79 significantly
increased basal €anflux in MDAMB-231 cells with 1 h (36M and 10nM) and 24 h incubatio (30mv).

Discussion. These studies suggest that pharmacological activation of AKT phenocopies the effects of PTEN silencing on ba
Ca&*influx in MDAMB-231 breast cancer cells. Further studies are required to determine how the loss of PTEN méayteontri

to tumorigenic pathways in breast cancer cells as a result ofdel&ndent enhancement of €4nflux pathways.

457 The receptoweffector interactions underpinning adenosines Aeceptor signal
transduction

Bui San Thai Elizabeth A VeccHig Dana S HutchinsénAnh TN Nguyén Paul J White Lauren T May Drug Discovery
Biology, Monash Institute of Pharmaceutical Science, Monash Universitskville, VIC, Australia. Heart Failure Pharmacology,
Baker Heart and Diabetes Institdtévelbourne,VIC, Australia.

Introduction. The adenosinezéreceptor (AsAR) is a potential novel therapeutic target, particularly for cardiac fibrosie
AcsAR preferentially couples to Gs proteins, however, it has also been suggested to couple to otheAG/piote-brydRins
Currently, there is a knowledge gap regarding a detailed understanding of the reesfgotor interactions, particularly G
proteins, that stimulate therapeutically relevantsAR signalling.

Aims. To establish the receptor and effecinteractions underpinning 2AR signalling.

Methods. CRISPR/Ca35 Y2y S SRAGSR | 9 YH tdho larrddth Odlefionsankré tkansizntly drisieed yith 2 NJ
the human AeAR. ERK1/2 phosphorylation (pERK1/2), cAMP accumulation and calciursatiohil[C4") were performed as
previously describetto evaluate AsAR interactions with downstream signalling effectors upon stimulation with the agonists,
including NECA, BAY-6883, VCP746, capadenoson.

Results. &sARmMediated cAMP accumulation wabdalished in CRISRP/Cas9 HEK239A cells lacking Gs proteinsaouisge
assays and concentratiaiesponse curvespk0.05, Ongs | & | b h =1 pbstihpefeSt)i Tihe deletion of Gi/o and Gs
proteins altered the timecourse of pERK1/2.8ARmediated C&; was significantly reduced in cells lacking Gs, Gi/o or Gg/11
(p<0.05,0nes | & ! bh+! pésthgges)i G Qa

Discussion. Understanding the interactions that underpigR signal transduction is important for the development gA\R
therapeutics for use in different disease contexts. Collectively, our results suggésRrediated cAMP accumulation is
exclusively mediated by Gs proteins, wherea¥i@ad pERK1/2 appear to involve pleotropic coupling to additional G proteins.
Futurestudies will further interrogate the role of Gg/11 and Gi/o proteins #ARmediated signalling, particularly €aand
PERK1/2.

1. Vecchio E A et al (2017) Front Pharmacol 8:243
2. Vecchio E A et al (2016) Biochem Pharmacol 1455646
3. Baltos-A etal (2017) Biochem Pharmcol 13589
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458 Investigating potential functional crosstalk oflecated metabotropic glutamate
receptor 5 and adenosine Beceptors in primary neurons and glia

Phuc NH Trinh Lauren T. Mdy Katie Leach& Karen J. GregotyDrug Discovery Biology, Monash Inst Pharm Sci, Monash
Univt, Parkville, VIC.

LYGNRRdzOGAZ2Yy® ! 1T KSAYSNDa RA&ASFAS o6!50 Aa (GKS Y2ailtedNBGI
microglia are associated with two AD pathofodi f KI £ € YF NJ aY Y@t 2AR i LX I ljdzSa | yR
suggests metabotropic glutamate receptor 5 (mGIu5) inhibition (Hamilton et al, 2016) and adenasieecptor (AR)
FOUGAGIGARZY o! y3dzZ 2 S I f &scussmernody delidtRinzDida madels. TG LasGHLA dRdR Y |y
promising therapeutic targets. However, mGlu5 an& AAharmacology is poorly characterised. Our preliminary data suggests
mGlu5 and AR functionally interact in neurons.

Aims. Wetested the hypothesis that mGlu5 andR\functionally interact in healthy neurons and glia, which is altered in AD
pathological context.

Methods. Immunopanning and shakéf methods were employed to culture resting and activated forms of primary astrocytes
and microglia. Gene and protein expression of mGlu5 aiftiwere confirmed by using giRCR and western blotting. The
purity of astrocytes and microglia cultures was assessed by immunocytochemistry with an Operet@oHhiight Imaging
System.ntracellubr calcium mobilization (iG8 was used to interrogate pharmacology and functional interactions in primary
neurons and glia.

Results. mGIlu5 andiR were detected in both astrocytes and microglia cultures for up to 6 days, with minimal levels of other
adenosine receptor subtypes. VU04024465 (mGIu5 selective allosteric agonist) and MeGRP&|getive agonist) mobilize
iC&*in glia. Ceaddition of MeCCPA significantly increased the maximal response to VU04024465 in neurons.

Discussion. Functional mGlabhd AR are present in astrocytes and microglia. Coincident activationfeAhances mGu
activity in neurons. Future studies will investigate the effect of coincident activation and modulatieR ohAnGlusnediated
signalling in neurons and gliacgidetermine molecular mechanisms governingRAnGlu5 crosstalk.

Angulo E et al (2003) Brain Pathol 1341 ; Hamilton A et al (2016) Cell Rep 15:18885

459 Exploration of tricyclic TSPO ligands to overcome binding sensitivity to the A147T TSI
polymorphism

Eryn L Werry* Renee Sokiad*Hei Wun ChergTristan A. Reekiand Michael KassiduFaculty of Medicine & Healthand
School of ChemistfyThe University of Sydney, NSW, Australia

Introduction. The 18 kDa translocator protein (TSPO) is a target for development of diagnostic imaging agents for
neuroinflammation. Clinical translation of TSPO imaging agents has been hindered by the presence of a polymorphism, rs697:
resulting in subtution of alanine for threonine at amino acid residue 147 (A147T TSPO). All disclosed-generation TSPO
ligands lose affinity at A147T TSPO, and efforts to develop a ligand that binds with similarly high affinity to TSPOLW/TTand A
have been hamped by a lack of knowledge abdubw ligand structure differentially influences interaction with the two forms

of TSPO.

Aims. This study aims to explore how modifications of Nifl-disubstituted acetamide scaffold on dibenzodiazepine,
pryazolobenzodiazépe, carbazole and pyrazoloindole head groups influence affinity at both TSPO forms.

Methods. Himan embryonic kidney 293T cell lines stably emgoressing human WT and A147T TSPO were established, and
the affinity of 16N-alkylated acetamide derivativesare determined by competition radioligand binding usifig}fPK 11195.
Results. All ligands, apart from theN-dimethyl derivatives, bound to both TSPO foriddenzytN-methyl derivatives showed
highest affinity to both WT and A147T TSPO, apart fromimvitte dibenzodiazepine clashl-benzytN-methyl derivatives also
showed the least amount of discrimination to A147T TSPO. In particulady;lkeazytN-methyl pyrazoloindole displayed high

and equal affinity to both TSPO types (WT TSPO Ki: 10 + 3 AKT ASPO 11 + 2 nM).

DiscussionAlthough some lipophilic bulk oN-alkylated acetamide tricyclic scaffolds is needed to ensure binding to WT and
A147T TSPO, lowered discrimination at A147T TSPO is seélvettzytN-methyl derivatives, compared tN-N-diethyl and
N-N-benzyiN-ethyl derivatives.

*Equal firstauthors
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460 Mechanisticpopulation in vitrein vivo pharmacokinetic model of the effect of
omeprazole on itraconazole pharmacokinetics

Ahmad Y AbuhelwaStuart J Mudge Richard N Upton Davidl.R Fostér School of Pharmacy and Medical Sciences, University
of South Australig Adelaide, SA, Australia; Mayne Pharma Internatforadelaide, SA, Australia.

Introduction. Sporanox and SURBtPaconazole are two itraconazole (ICZ) oral capsulmigations each employing different
formulation strategies to address the solubility limitation of ICZ. Bhugy interactions of omeprazole, a proton pump
inhibitor, have been reported in the literature. However, mechanistic understanding of the pharngézadland physiological
interactions of omeprazole with oragdministered ICZ within a population modelling paradigm is lacking.

Aims. To mechanistically describe and quantify the effect of omeprazole on the pharmacokinetics of ICZ and its major
metabolie, hydroxyitraconazole (HICZ), from the StilB#conazole and Sporanox formulations of ICZ.

Methods. An in vitrein vivo (IVIV) pharmacokinetic model of ICZ and HICZ was developed including data from an omeprazole
interaction study with SUB#Araconazole Meta-models of gastric pH for healthy subjects and subjects receiving omeprazole
was integrated into the IVIV model to capture omeprazole mediated gastric pH changes on ICZ dissolution and absorption.
Results. Omeprazole influenced the kinetic#trafconazole through: (1) altering the dissolution and absorption due to the pH
dependent solubility of itraconazole (2) and inhibition of efflux transporters; and (3) inhibiting the metabolism of IBECZnd

Model predicted population effects of omepmie on ICZ from SUB#aconazole was to increase Abbcand Giaxby 35 and

31%, respectively, and to decrease Akl@nd Gaxfrom Sporanox by 68 and 76%, respectively.

Discussion. Unlike SUBAaconazole, which requires basic pH for ICZ release frenpolymeric matrix, Sporanox dissolution

is significantly reduced at higher gastric pH. The omepranrdieced pHmediated reduction in dissolution and absorption

from Sporanox overrides any increased exposure from the-drug interaction at hepatic mabolizing enzymes or efflux
transporters, resulting in an overall reduced exposure. The model herein is the most complete quantitative description of the
clinical pharmacokinetics of ICZ and HICZ currently available.

461 Physiologicalipased pharmacokatic modelling of hyperforin to predict drug
AYGSNI OGA2z2ya gA0GK {4 W2KYy Q& 42N

Jeffry Adiwidjajg Alan V Boddy& Andrew J McLachlanSydney Pharmacy School, Univ of Sy&reydney, NSW, Australia;
School of Pharmacy and Medical Sciences, Univ of Sustialig, Adelaide, SA, Australia.

Introduction. HerBRNHz3 Ay i SNJ} Ol A2y ad 6AGK { lz2W2KyQa 62NI O6{ W20 KI @
well recorded in many clinical studies (Chrubaddusmann et al, 2018). g
A physiologicalipased pharmacokinetic (PBPK) modehgberforin, the

constituent of SJW responsible for interactions, will provide a great
insight into SJW interactions and allow prediction of the extent
interactions with SJW. 3 .
Aims. The aim of this study was to build and evaluate a PBPK modegto
predictSJW drug interactions based on previous knowledge of hyperfoﬁn ol
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Methods. A PBPK model of hyperforin accounting for the induction of ¥ &\e*‘ T« PO

' ;
" cypacts

cytochrome P450 (CYP)3A, 2C9 and 2C19 was developed in SiMCyp——mmmmme {

Simulator v.17 and verified using published clinicalbbserved cusuates
pharmacokinetic data. The predictive performance of this model was
evaluated across a range of CYP substrates.

Results. The verified PBPK model predicted the change of drug exposure due to the inductiondxp8Bak@d as AUC ratio)

within 0.8 to 1.2fold of that reported in clinical studies, except for verapamil (Figure 1). The simulation indicates that the
unbound concentration of hyperforin in the liver is far lower than in gut (enterocytes).

Discussion. T&nPBPK simulation suggested that the induction of intestinal CYP enzymes by hyperforin is more pronounced
than the corresponding increase in liver. The PBPK model of hyperforin in this study has predictive capability for ttiemtera

of SJW with diffenat CYP3A, 2C9 and 2C19 substrates. The interaction of verapamil with SJW was underestimated, due likel
to the lack of ABCB1 induction incorporated in the model.

Figure 1

ChrubasikHausmann S et al (2018) J Pharm Pharmacol doi: 10.1111/jphp.12858
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462 Role of MRBRX2 and evidence of biased agonism in drugs that causgEhon
mediated mast cell activation

Nithya A Fernandopulte Paul F Soedi#§ Graham A MackdyDept. Pharmacology & Therapeutictniv of Melbourne,
Parkville, VIC, Australia; Dept. Anaesthé&siain Medicing Royal Melbourne Hosp, Parkville, VIC, Australia

Introduction: Drugrelated anaphylaxis is a growing concern with rising hospital admissions and death rates. Common drugs
associated with this event include neuromuscular blocking agéit4BAs), certain antibiotics and opioids. Symptoms of an
anaphylactic reaction primarily result from the activation of mast cells followed by the release of mediators such asdistami
Whilst anaphylaxis is commonly considered as beinediiyn, a signi€ant proportion of these events occur in an 1gE
independent manner. New research has identified the GPCR MRGPRX2 as the receptor responsible foiiridiscediggE
independent mechanism (McNeil et al, 2015). However, despite this, the question remdipsare only some individuals
susceptible to these IgiBdependent reaction®

Aims: This project aimed to characterise the role of MRGPRX2 in MMBiated mast cell activation and investigate various
O2YLRySyilia 2F GKS NBOSLitaIdNDE R2gyadNBFY aixdaylrttaiy3a O
Methods: We utilized the LAD2 wild type (WT) mast cell line that natively expresses MRGPRX2 and a comparator line wher
MRGPRX2 was knocked down (KD) through CRISPR cas9. The NMBAs rocuronium, vecuronium and atracurium-and the w
established MRGP- H | 32y Aaidx O2YLR2dzyR nykyns 6SNB SEI -NekogaRidaBe2 NJ
release; CD63 expression), calcium mobilization andpgBBsphorylation.

Results: All drugs tested caused calcium mobilization in the WT cells wdmctiiminished in the MRGPRX2 KD cells indicating

a critical role of MRGPRX2 in activation of LAD2 mast cells by NMBAs. However, not all drugs caused degranulation and E
phosphorylation that was in keeping with their respective calcium mobilization resg Whilst, compound 48/80 caused
calcium mobilization, degranulation and strong ERK phosphorylation, NMBAs produced little to no degranulation and minimal
ERK phosphorylation.

Discussion: Our data suggests some evidence for the presence of biasedragpMRGPRX2 where different ligands of the
same receptor promulgated different signalling pathways, only some of which resulted in productive cell degranulation.
CdzNIIKSNJ NBaSI NOK A& NBIAdANBR (2 ARSYVthANMBASEF OG2N& GKI G Ay
McNeil BD et al (2015) Nature 519:287.

463 Stable isotopdabelled morphine to study in vivo central and peripheral morphine
glucuronidation and brain transport in tolerant mice

Yannick Goumdtt, lvan Weinsanth Jinane Mouheiche AlexisLawBiehlmann, MarieOdile Parat, CNRS UPR3212
Strasbourg, BaRhin, France; Mass Spectrometry Facilities of the CNRS UPRS&48bourg, BaRhin, France; School of
Pharmacy, University of Queensl@nwoolloongabba, Australia.

Introduction. Chronic treatments can have a major impact on metabag Saline or d3-morphine (15%)
enzymes adaptations. Morphine metabolism in the liver has been extensi morphmg +morphine (80%)
studied but morphine metabolic processes in the central nervous system (¢ (10mg/lkg, ip.)  (10mg/kg, i.p.)

are poorly characterised. Losigrm morphine teatment is limited by the [ 1 D9
development of tolerance. D1 D2 D3 D4 D> D6 D7 D8 l
Aims. Whether or not morphine analgesic tolerance affedts vivo brain ‘} * + * * + * *
morphine metabolism and bloeHrain barrier (BBB) permeability remains A
pending question. Our aim was to characteriseithgivometabolism and BBB
permeability of morphine after a chronic treatment.

Methods. Mice were injected i.p. with morphine or saline solution for 8 consecutive days to induce morphine analgesic
tolerance. On the ninth day, both groups received a final injectiba mix of 85% morphine and 15% ofrd8rphine (bearing

three 2H; w/w). Blood, urine, brain and liver samples were collecdéed LE@MS/MS was used to quantify morphine, its
metabolite morphine3-glucuronide (M3G) and their respective-tidelled counterparts.

Results. We found no significant differences in morphine CNS uptake and metabolism between control and tolerant mice.
Interestingly, d3morphine metabolism was decreased compared to morphine without any interference with our study.
Discussion. Our data suggests that tolerance to the analgesic effects of morphine was not linked to increased glucuronidatior
to M3G or to alteed global BBB permeability of morphine.

Euthanasia

Weinsanto | et al. (2018) Br J Pharmacol. doi: 10.1111/bph.14454
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464 The magnitude and timeourse of hepatic and intestinal Cytochrome P450 3A4
induction and denduction

Asha Kapetds Andrew Rowlantl Clinical Pharmacology, Flinders Univetsifdelaide, SA, Australia.

Introduction. Cytochrome P450 (CYP) 3A4 is the drug metabolising enzyme of greatest clinical importance as it plays a majc
role in the clearance of more than 30% of clinically usedlmolecule drugs. Consistent with this important role, CYP3A4 is
abundantly expressed in the liver and throughout the intestine with the exception of the colon, accounting for ~10% and >75%
of total CYP expression in these organs, respectively. Metatrolgedrug interactions (DDIs) that cause induction of CYP3A4
activity are an important source of variability in exposure for drugs metabolised by this enzyme. The characteristics of an
induction DDI that determine the clinical importance are the magnitofi@duction, and the induction and daduction time

courses.

Aims. This study sought to characterise the magnitude and variability in induction of hepatic and intestinal CYP3A4 protein
expression by rifampin. The time course of induction andndkiction as also evaluated.

Methods. A Simcyp model describing rifampin induction of intestinal and hepatic CYP3A4 was verified using ireported

data. This model was used to define a clinical study design to assess induction of intestinal and hepatid ¥ifz3ain,

and to evaluate the impact of participant characteristics including gender and ethnicitgpBeified criteria defining maximal
induction and deinduction timecourses were >90% induction in at least 90% of participants for induction,tdeasa 90% of
participants returning to within 20% of baseline activity foridduction.

Results. The maximal induction of intestinal CYP3A4f¢&d®» was almost double that of hepatic CYP3A4-{6l&). For both
intestinal (10.5versus 8.6fold) andhepatic (6.1 versus 5.6fold), the magnitude of induction was significantly higher in males
compared to females (P <0.010). Maximal induction of intestinal and hepatic CYP3A4 was achieved in > 90% of stud
participants within 5 and 10 days, respectivdfpurteen days after cessation of rifampin dosing induction of hepatic CYP3A4
persisted in 18% of participants. Intestinal CYP3A4 expression returned to baseline within 8 days in all participasteediffer

in induction time course between males and fdegmwere not significant.

Discussion. Maximal induction of intestinal CYP3A4 is achieved faster than that of hepatic CYP3A4. In order to assess maxin
induction of hepatic CYP3A4, rifampin (600mg daily) should be dosed for at least 10 days. InduapatiofGYP3A4 persists

for greater than 7 days in more than 50% of healthy individuals. Simulations revealed a significant gender difference in the
magnitude, but not timecourse of CYP3A4 induction.

465 Quantification of serum levels of 8 drugs (11 metabolites) commonly taken by oldel
people with polypharmacy

John Mach?3 Xiao Suo Wahg@ Sarah N Hilmé?3 Kolling Institute, Sydney, NS\Royal North Shore HosBydney, NSW
Univ of Sydney, Sydney, NSWaboratory of Ageing and Pharmacology, Kolling Institute, Sydney, NSW, Ausgitmieal
Pharmacology and AgeirRpyal North Shore Hospit&lydney, NSW, Australiorthern Clinical School, Univ of Sydney, Sydney,
NSW Australig®. Bosch Mass Spectrometry Facility, Bosch Institute, Univ of Sydney, SydnejusteiA.

LYGNRRdAzOGAZ2Y ® t2f 8LIKINXNIO& 0dzaS 27F x p -dinchzar&linicahedidedze of Y 2 y
safety or efficacy and associated with adverse outcomes in older people. An efficient and sensitive method to measure multiple
serum drugs and metabolites could inform drug dosing in the setting of polypharmacy.

Aims. Establish a method that can measure drugs (and theitbolgés) in polypharmacy regimens commonly used by older
adults using a mouse model.

Methods. Drug levels were determined using the Agilent 6460 Triple Quadrupole liquid chromatography (LC) mass spectromet
(MS) in 20ul of mouse serum. Mix of drugs in seoserum were extracted via solid phase extraction followed by LC separation
using a C18 Poroshell column. The jet stream electrospray was used on the triple quadrupole MS and ions were scanned &
optimised before proceeding to Dynamic Multiple Reactiomiddring and analysis.

Results. The lowest limit of detection (LOD) tested for the compounds ranged fretm@/61 in serum. On positive ionization
Y2RS>Y (GKS t2¢Said [ h5 F2N YI 2hyddxgmetopobl, GleknSethyntetspridl dayieprazolé, Y S i 2
5-hydroxyomeprazole, omeprazole sulfone, paracetamol, Irbesartan, citalopratesniethylcitalopram, oxybutynin,-N
RSaSiKet 2Eeéodzieyays 2Ee02R2yS: y2NREeO2R2yS | yR 2E&Y2N
tested forparacetamokulfate, tenivastatin and paracetarngilicuronide were 0.05, 1, 1ng/ml, respectively. Preliminary results
show that the recovery and matrix effect were acceptable. No carry over was observed at the concentrations tested.
Discussion. We haweveloped a method that should be sensitive enough to measure 8 drugs (and 11 metabolites) in serum
from mice. The limit of detection is sufficient to detect these compounds at therapeutic concentrations in blood anfbig there
suitable for testing in roe that have been chronically administered polypharmacy. The assay may ultimately be applicable to
routine assessment to optimise drug dosing in the clinic.
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466 Characterising the functions of UDRRcuronosyltransferase (UGT) 2B15 and 2B17 in
breast cancer cells

Quinn L Martin, Siti Mubarokah, Robyn Meech. Clinical Pharmacology, Flinders University, Adelaide, SA, Australia

Introduction. Steroids regulate breast cancer cell growth; estroge
promote growth of estrogen receptor (ER)+ cedlsd androgens show
differential effects depending on receptor status. The expression
UGT2B15 and 2B17 enzymes is induced by steroids in breast cancer ct
turn UGT2B15 and 2B17 inactivate steroids, predominantly androgens
glucuronidation. Howeer the consequences of this regulatory loop for ct BasectdL2 (155)
growth are unknown.

EqRab27h (185)
Aims. To define the effects of UGT2B15 and 2B17 overexpression in | 1 g
cells on proliferation and steroitesponsive gene expression. Z I_I m
Methods. MCF7 (ER+/AR+) breast @ancells were transfected with . Z - e

vectors encoding UGT2B15 or 2B17 and stable-expressing (O.E.) cel.

populations were generated. The proliferation rate of UGT O.E cells was compared to control (empty vector) cells in standard
steroidreplete media or insteroid-depleted media with defined steroid treatments (estradiol, DHT) using a dye retention
assay. Androgen responsive gene expression in UGT O.E. cells was quantifiggPQRRT

Results. Both UGT2B15 and UGT2B17 O.E. MCF7 cells proliferated fastentharcells in steroigeplete media. UGT2B17

O.E. cells proliferated more slowly in steraidpleted media. Estradiol increased proliferation similarly in all cell lines. UGT2B15
and UGT2B17 O.E. MCF7 cells both showed altered expression of ant#sgensive genes; however while UGT2B17 O.E.
reduced androgettarget genes, UGT2B15 O.E. increased expression (Figure 1).

Discussion. The increased proliferation of UGT2B15 and 2B17 O.E. MCF7 cells in standame @etmichedia may reflect

their abilities to metabolize growtiinhibiting androgens. This conclusion is consistent with the observation that UGT O.E. did
not change the response te &imulation in steroiddepleted media. Moreover, the result is consistent with observations from

our previouswvork that loss of UGT2B17 expression impairs MCF7 cell growth. The differential effects of UGT2B15 and UGT2B1
O.E. on androgeregulated gene expression may reflect the different catalytic activities of these enzymes with the various
androgenic steroidsrad metabolites present in standard serum.

OqGREB (185)
mqPs2 (185)

15

Fold change (relative to IRES)

467 Computational prediction of the sites of metabolism (SOM) of protein kinase inhibitors

Pramod C. Ndif, Ross A. McKinnémnd John O. Mineté. Department of Clinical Pharmacoldgynd ?FlindersCentre for
Innovation in Cancer, College of Medicine and Public Health, Flinders University, Adelaide, SA, Australia.

Introduction. Small molecule protein kinase inhibitors (KIs) are an effective targeted therapy for multiple types of déscers.
are mainy biotransformed through oxidation reactions catalysed by CYP3A4. SOM prediction is a useful tool for identifying
metabolically labile sites of KIs (and other drugs) in the drug discovery pipeline.

Aims. This study sought to predict the SOM of i€ig a range of computational methods and to identify amino acids
important for Kl binding within the CYP3A4 active site.

Methods. SOMs were collated for a dataset of 31 marketed Kls metabolised by human CYP3A4. A range of computatione
approaches were aluated for SOM prediction: molecular docking (using three CYP3Aay efystal structure templates);
molecular superpositioning (using 4 ligand templates); and Wé&eted methods (using three algorithms). Molecular docking
additionally identified amino ads involved in Kl binding within the CYP3A4 active site.

Results. Since CYP3A4 is known to exhibit plasticity in the catalytic site, thmgectystal structures were investigated as
templates for molecular docking. Docking in the bromoergocryptioend structure (3UA1) provided superior SOM prediction
(77%) compared to the unliganded and ritonawirund structures (74% and 68%, respectively). Of the various scoring functions
investigated, the PMBcore showed more consistent SOM prediction. The -bated SOM prediction algorithms provided
marginally better predictivity (77987%), whereas the substrate superpositioning (molecular overlay) approach using 4
different compounds as templates was less effective (A% prediction accuracy). Docking of the iKilthe CYP3A4 active

sites identified Glu37 Phe57, Asp76, Argl05, Argl06, Serl19, Arg212, Phe215, Thr224, Arg372, and Glu374 as importe
residues for substrate binding.

Discussion. The study demonstrated that SOM prediction of KIs was dependent@viRi3&4-Kay crystal structure employed

as the template, consistent with the known plasticity of this protein. dabed SOM algorithms provided the best predictivity.
Hydrophobic, hydrogetonding, and charge interactions contribute to Kl binding in ti@&A4 active site. The approaches
adopted here are likely to be applicable to SOM prediction of other CYP3A4 substrates.
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468 Understanding variability in circulating extracellular nanovesirhgdications for
biomarker analyses

Lauren Newmath Michael J Soridh Andrew Rowlant Clinical Pharmacology, Flinders Univetsidelaide, SA, Australia.

Introduction. Extracellular nanovesicles (exosomes) have emerged as a potential rich source of biomarkers in human blood an:
present the intriguind.J2 G SY G A€ FT2NJ I Wi AljdzZAR o0A2LJaeéQ G2 GNY Ol RA&ASIH
further demonstrated the potential for exosome derived biomarkers to account for variability in the activity of cytochrome
P450 (CYP) 3A4 and henceigliexposure. In order to robustly utilise exosomes as a biomarker strategy it is essential to
understand the underlying variability in exosome physiology.

Aims. This study sought to evaluate betwedsy and diurnal variability in circulating exosome abamce and cargo.

Methods. Blood samples were collected into Z serum tubes each morning (9:00am) and afternoon (3:00pm) for 5 consecutive
days. Whole blood was spun twice at 25009 for 15min and exosomes were isolated from the resulting serum by precipitation
using ExoQuick reagent. For comparison, exosomes were also isolated from serum by size exclusion using gEV columns a
membrane affinity using ExoEasy spin columns. Exosome particle abundance and size distribution was assessed by nanoparti
tracking andysis (NTA). Variability in exosome cargo was assessed as differences in total RNA expression, total proteit
expression and expression of verified exosome cargo; GAPDH (MRNA markdg, (miRNA marker) and CD63 (protein
marker).

Results. Up to 1:&ld diurnal variability in exosome particle abundance was observed, with higher counts in pm versus am
samples. The mean 1.4@ld higher expression in pm versus am samples (n=5) was statistically significant (p=0.015). Between
day variability in exosome piicle count for am and pm samples was 28% and 67%, respectively. Particle size distribution was
comparatively consistent withirand between days; mean (+SD) values for the mean particle size and 90% confidence interval
were 126.3+15.9nm, 76.1+12.6nm athf2.9+25.2nm. Differences in the expression of exosome cargo were consistent with
differences in particle count.

Discussion. Diurnal variability in circulating exosome particle abundance has potential implications for study samptinfsproto
and normaligtion of biomarker data when considering expression of exosome derived cargo as a biomarker strategy.

469 Detection of hepatic cytochromes P450 protein in plasma derived extracellular
nanovesicles (exosomes)

Warit Ruanglertbooty Michael J SoriéhAndrew Rowlantl Department of Clinical Pharmacology and Flinders Centre for
Innovation in Cancer, College of Medicine and Public Health, Flinders Univekdityaide, SA, Australia.

Introduction. Extracellular nanovesicles (exosomes) are small merabsavesicles that are released by organs including the
liver into the blood and other bio fluids. Exosomes contain nucleic acids, proteins and small molecules derived fror their ce
of origin and are a potential source of biomarkers in the blood. Deirciind quantification of cytochromes P450 (CYP) in
exosomes presents the intriguing potential for a liquid biopsy for CYP expression.

Aims. This study sought to determine the array of CYP proteins present in exosomes isolated from human plasma.

Methods. Kosomes were isolated from human plasma by membrane affinity chromatography using ExoEasy spin columns anc
buffers. Ingel trypsin digestion was performed on 40 to 70kDa bands excised freBDEDPAGE gels. Gel fragments were
destained then dehydrated abom temperature using acetonitrile. Protein bands were reduced, alkylated, dehydrated and
digested at an enzymm-protein ratio of 1:20. Peptides were extracted in acetonitrile, separated by liquid chromatography
and detected using an ABSciex 5600+ trifihee of flight mass spectrometer operating in positive ion mod& novo
sequencing was performed using Peaks Studio v7.0 software.

Results. Mass spectrometry based proteomic profiling of exosomes isolated from human plasma detected 188 unique peptides
originating from CYP 1A2, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 2J2, 3A4 and 3A5. The number of unique peptides detected for e
protein ranged between 2 and 19, with a mean of 9.65. In addition, 5 unique peptides originating from JdyDé&tome

P450 reductasetlfe redox partner required for CYP activity) were also detected. While cytochrome b5 (34.5kDa) was not
detected in the current analysis as it was not contained within the window of protein bands analyzed, the presence of this
protein in human derived exosoes has already been established.

Discussion. This study demonstrates the presence of protein for all key human drug metabolising CYP enzymes in plasm:
derived exosomes. Building on recent work from this group demonstrating the strong concordance of extesored CYP3A4
markers and midazolam clearance, these data support the generalizability of exosomes as a strategy to account for variability
in CYP activity.
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470 Identification of the caffeine to trimethyluric acid ratio as a dietary biomarker to
characterise variability in Cytochrome P450 3A4 activity

Madelé van Dyk John O Miners JearClaude Marshal Linda S Wodd Michael J SoriéhAndrew Rowlantl Department
of Clinical Pharmacology, Flinders University, Adelaide, SA, AustPakajsion Medicine, Pfizer Worldwide Research and
Development, Groton, CT, USA

Introduction. Cytochrome P450 (CYP) 3A plays an important role in the metabolis = 1 ahr
many clinically used drugs and exhibits substantial between subject variability (BS
activity. Current methods to assess variability in CYP3A activity have notable limita
highlighting the need for a neimvasive clinically translatable strategy to aefiCYP3A
activity.

Aims. The purpose of this study was to identify a dietary biomarker to characte
variability in CYP3A4 activity.

Methods. In this study, the metabolic ratio of caffeine to 1;8jmethyluric acid (TMU)
was evaluated as a biomarkerdescribe variability in CYP3A4 activity in a cohort (n=:
of healthy males. Midazolam, caffeine, and TMU concentrations were assesse
baseline and following dosing of rifampin for 7 days.

Results. At baseline, correlation coefficients for the relasitip between apparent oral
midazolam clearance (CL/F) with Caffeine/TMU ratio measured at 3, 4, and 6 hr post dose were 0.82, 0.79 and 0.65
respectively. The strength of correlations was retained pdampin dosing; 0.72, 0.87 and 0.82 for the ratio824, and 6 hr,
respectively. Appreciably weaker correlations were observed between the change in midazolam CL/F and change in
Caffeine/TMU ratios posfpre- rifampin dosing; correlation coefficients ranged from 0.30 to 0.41.

Discussion. BSV in CYP3tvig was well described by Caffeine/TMU ratios psad post induction. However, intrassubject
variability caused by induction was poorly described. A dietary Caffeine/TMU ratio may be a convenient tool to assess BSV i
CYP3A activity, but assessmen€Caffeine/TMU ratio alone is unlikely to account for all sources of variability in CYP3A activity.

Caffeine : Trimethyluric acid Ratio

Midazolam AUC

471 Pharmacy Intern Vaccination Training

Peter R Carroll, Yihua Chen, Pechdau E Vicheth, Patrick R Webber, Jane R Hanrahan. School of Pharmacy, Faculty of Med
and Health, University of Sydney, Sydney, NSW, Australia

Introduction: In Australia only registered and provisionally registegrealmacists are able toomplete an accredited training
programto administer influenza vaccineTherefore, pharmacy students are unable to complete accredited vaccination
training during their degree. 18016 and 2017 th&niversity of Sydney School of Pmacy offered Master of Pharmacy
graduands the opportunity to complete the Pharmacy Guild of Australia (PGA) accredited influenza vaccination course shortly
after gaining their provisional registration.

Aim: To evaluate these provisionally registered phar®@A & G & Q LIS NIDGAAGcInatighd cousd in pré&p&ring
pharmacists to administer influenza vaccine, and their experiences in administering the vaccine.

Methods: Provisionally registered pharmacists were invited to take part in @me postcourse surveys to assess their
perceived influenza vaccination knowledge, and their confidence and skills to administer influenza vaccine. These pharmacist
were then contacted @1 months later by telephone to assess their vaccination experience to date and th&keopinions

of the timing and quality of the PGA training course in terms of preparing them to confidently administer vaccinations in the
community pharmacy setting.

wSadzZ Gay {dz2NBSe NBadzZ §a akKz2g SR ai Jvacdin® adyhinistratigndaNIBE% iactease,A Y
p<0.001), and their skills in (27.1% increase, p<0.001) and knowledge of (24.4% increase, p<0.001) influenza vaccinatio
Telephone interviews confirmed the survey results and showed that 69% of participantslhadistered influenza vaccine,

with 55% doing so in their interyear. Moreover, 63% of participants agreed that the best time to undertake the vaccination
training course was near the end of their studies, or during the intern year.

Discussion: The PGBl OOA Yl GA2y GNIAYyAy3a O2dzZNES aAIyAFAOlIydte AYLD
influenza vaccination. However, the time between the training course and their first vaccination can affect their corifidence
administering vaccines. Thisudy will help determine the best time to implement training for university students should
students be allowed in the future to complete accredited vaccination training during their degree.

1. www.pharmacycouncil.org.au/policiggocedures/standards/standards_vaccination_feb2015.pdf;essed 18/10/18.
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472 Delivery of flexible and effective curricula in pharmacology to diverse student cohorts
9t Gly 522dzYlZT w2aa 5o hdMcrdology, La Kabé Un®drsiyiNelboutng, VIG, Adsalial

Introduction. For the past six years, our teatlLa Trobe Universityas taught pharmacology to over 500 Health Science and
Allied Health students annually. Foundations in Pharmacologgaseasubject for students studying physiotherapy, podiatry

and paramedicine, and is an elective for a number of biomedical and seielated degrees. We also teach pharmacology in
other subjects to a diverse cohort, including students from speech pagiyobrthoptics, human nutrition and exercise science.

This diversity has presented a huge challenge in curriculum design.

Aims. While students shared common lectures, we sought to develop flexible, modular workshops that incorporated authentic
case studds that would be relevant to students from different disciplines.

Methods. Weekly workshops involved two facilitators with pharmacology expertise to approximately 60 students, who worked
in the same teams of-6 for the duration of the semester. Workshoptes were posted on the Learning Management System

the week prior to the workshop and were designed to consolidate and extend blended content delivered in the previous week.
The workshop notes encouragstudents to use a variety of dime resources, including MIMS and computer simulations of
pharmacokinetics and pharmacodynamics. Questions consisted of MCQs, short answer, drawing or labelling diagrams i
addition to interpreting graphs and clinical datAfter completing the workshop activities, students were given a team
submission sheet which incorporated questions taken from the workshop notes. Students were permitted to seek help from
facilitators up until the team submission was handed out. Thesentsabmission sheets were worth 2% each week and
contributed 20% of the overall mark for the subject.

Results. Quantitative and qualitative feedback indicated that students highly valued the workshops in assisting thegy learnin
and engaging with the conie. Having a small assessable component assigned to each workshop also encouraged attendance
and participation.

Discussion. Designing flexible workshop contenabled the teaching of pharmacology to large cohorts of students with
diverse academic backgrnds and capabilities. We maximised the use of workshops that incorporated authentic learning and
assessment tasks and relevant case studies which can easily be adapted to different drugs and diseases. Parts of this worksh
model have now been adopted feubjects in the Bachelor of Pharmacy at La Trobe University.

473 Relationship between entry requirements and academic outcomes in pharmacolog)
for nursing students

Sheila A Doggrell. Faculty of Health, Queensland University of Technology (QUT), BiikBane,

Introduction. We have previously shown that nursing students are more reliant on ongoing assessment marks to pass a unit ir
pharmacology than paramedic or optometry students. This may be due to nursing students having lower entry requirements
to attend university than the other allied health students.
Aim. At QUT, we have two cohorts of nursing students, and one has a lower entry score requirement than the other. The airr
was to compare academic outcomes (failure rates, grades, and percentatye maexaminations and ongoing assessment)
for nursing student in the higheand lower entry cutoff cohorts in 2014/5.
Methods. Failure rates and grades were determined. For students who passed the unit, marks for examinations and ongoinc
assessment®& NS OF £ Odzf G SR & | LISNOSyidl 3sSo Ly (KS+tegtl 6t Sx ai3
Results. In 2014 and 2015, the results were similar, and the results for 2015 are given in the Table. Failure rates &md mark
ongoing assessmentefe not significantly different between the cohorts. Grades were lower for the leméy cutoff
students, and this was due to lower marks in the examinations.
For successful students
Student cohort Failure rate Grade Examinations (%) | Ongoingassessment (%)
Higherentry cutoff | 27 of 361 (8%) | 4.87 + 0.05 (344) | 58.5 + 0.7 (344) 80.7 +0.6 (344)
Lowerentry cutoff 11 of 96 (12%) | 4.30 £ 0.09 (85)* | 50.4 +1.2 (85)* 79.7 +1.3 (85)
C2NJ GKS addzRSyia 6Kz LI aaSR (KS dzyAlT GKS SEI Yonyyl4d/dsgy O:
51.8%) than higheentry cutoff students (86/344; 25.0%); P < 0.05 by Odds ratio.
Discussion. Despite passing a pharmacology unit, nursing students do poorly in examinations, especially those *eittrjower
cut-off. Additionally, some of the passing nursing students may have succeeded due to work done by others in ongoing
assessmentThus, nursing students, who failed the examination component, may not have assimilated the necessary
knowledge to continue in their courses.
Doggrell SA & Schaffer S (20h#tps://www.asceptasm.com/wgpcontent/uploads/2017/12/APSASCERposterabstracts

51217.pdf
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474 Student attitudes towards pharmacology practicals

Lynette B FernandésAnnaMarie Babey. Pharmacology, School Biomedical Sciences, University of Western Australia
Perth, WA, Australia; School of Medicine and Pharmacy, University of New Endlanitiale, NSW, Australia.

Introduction. Laboratory practicals are under scrutiny with concerns they fall short afineenhancement of learning and

the perceived costand resourcesaving benefits associated with computer simulations. Further, students are more discerning
and require that all teaching activities optimise their learning. Thus, it is essential to dsgértad (i dzZRSy 18 Q SE LIS O
on practicals and which features are perceived to facilitate learning.

FAYad ¢2 | a0OSNIFAY & d-dapl@dfidalaand t6 iBviedfigatéd thasé feayies o laborstdryypracticals that
are perceived to failitate learning.

Methods. Papebased surveys were administered t&'and 39 year pharmacology students to obtain information about their
expectations of laboratory practicals. Project approval was obtained from the University of Western Australia Etlnca
Committee (RA/4/1/9046).

Results. Approximately twthirds of the 29 year students were 19 years of age, 57% of whom were women. By contrast, the
gender profile of 3 year students was reversed with 44% being women. Both cohorts overwhelnsgghed that staff
preparedness and interest (96% agreement) and-oghanised practicals (94% agreement) were essential to their learning.
Thirdyear students (82%) were much more likely than seepear students (61%) to value practicals as a meanswsing

and reinforcing core content. Neither group expressed any substantial concern regarding any equipment problems, that
protocols were recipédased or that there was little opportunity to design their own practicals, although in each instance, the
3dyear students were slightly more concerned(@ear: 25% agreement, 16% and 10% respectiv&lygar: 37% agreement,

14% and 15%, respectively).

Discussion. There was neananimous agreement from students that engaged and engaging staff conduaihkgrganised
practical activities enhanced their learning. Students were largely tolerant of problems that might arise during thesalpracti
and activities that might seem repetitive, particularly when core concepts from lecture material were reinf@esign and
implementation of learning opportunities should take into account students expectations and learning needs.

475 Work integrated learning: Interdisciplinary, projpesed learning as a means of
developing employability skills.

JoanneHart, Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia.

Introduction. Projectbased learning has been used widely as a model for large scale work integrated learning experiences in
Liberal Studies Degrees. This study aimedvalieate the effectiveness of projeblased learning in developing employability

skills for students in Science Degree programs.

Methods. Education literature databases were systematically reviewed to source relevant research inlpasgettearning.
Theinclusion criteria were peereviewed journal articles (2068018) that discussed undergraduate sciethesed degree
programs with projecbased learning units involving students from multiple disciplines (majors). 47 studies were included in
the analysisind assessed for quality. Articles were analyzed for evidence of a skill gain across six employability skills: Disciplin
knowledge; Communication; Teamwork; Interdisciplinary effectiveness; Problem solving anthBaffement. Projects were
assigned to dagories based on (1) Interdisciplinarity: narrow (with closely associated disciplines); medium (within Faculty) or
wide (across Faculties), and (2) Project authenticity: contrived (rogdler authentic (real). Data analysis was carried out using

C A & KESabli2st or by presenting odds ratios (OR).

Results. Student perception of a skill gain was significantly more likely to be reported than an objective measure bbf the ski
gain £<0.001). Students were more likely to achieve actual discipline knowlgaige in projects that were contrived (OR 12)

or narrow in discipline mix (OR 6.6), however their perceived discipline knowledge gain was the same regardless oftthe projec
type. Projects that had wide interdisciplinarity were significantly associated witberceived gain in interdisciplinary
effectiveness (OR 3p<0.05), and more likely to demonstrate a perceived gain in communication (OR 2.5) and teamwork (OR
3.4) skills.

Discussion. Designing objective tests for employability skills remains chadlefidiis study found skill gains in students
completing projectbased learning units were largely setported or based on perception. These data may be limited by
factors including the risk of confirmation bias and the overall quality of the includedestud

Conclusions. When projects are more interdisciplinary, student perception of employability skill gains (interdisciplinary
effectiveness, communication and teamwork) increase, perceived discipline knowledge gains are unaffected, however actua
disciplne knowledge gains are less likely. Further robust research in this area is warranted to ensure there is evidence that
projectbased learning is meeting the desired learning objectives of the curriculum.
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476 Introducing projecbased learning into theh@rmacology major at the University of
Sydney; A case study.

Joanne Hart, Tina Hinton, Slade Matthews, Faculty of Medicine and Health, University of Sydney, Sydney, NSW, Australia.

Introduction. The new curriculum being rolled out as partofthe/ A S NEA (& 2F { &Ry SeQa &GN Sz
degrees to include projedtased units of study in the®year of every major. Here, we present a case study on the introduction

of an industryconnected, projecbased unit of study with S N}y Ay 3 202S00A@Sa It A3dySR 6A0K
Qualities into the Pharmacology major.

Methods. Academic teams in the Faculty of Science met to redesign their majors to deliver a 6cp;hasgectinit of study

at the 3rd year leveEthics approval to evaluate projebased units was obtained. PCOL3911 Toxicology (Advanced) was used
to pilot a projectbased unit of study in collaboration with an industry partner, the National Industrial Chemicals Natification
and Assessment Scherfi¢ICNAS), offering toxicologgcused projects.

Results. The project task comprised 10% of the final grade and was assessed by the coordinator (Matthews). 20 students wer
involved in the project, working in groups of 4, on project work for a total of ar@thtours. Projects included toxicological
assessments of compounds not currently assessed by the regulator. The chemicals assessed in these projects were among t
thousands of existing chemicals not yet assessed for chemical safety included in theiywuotti-tiered Assessment and
Prioritization (IMAP) framework. The reabrld relevance and obvious importance of the task is intended to be motivational

for the students. Students expressed high levels of satisfaction with the project which culminaedsit to NICNAS offices

and a chance to meet regulatory scientists. Feedback from the staff at NICNAS, including both the director and principal
scientist, was also extremely positive.

Discussion. This initiative successfully introduced students tenaironment where they could apply their developing skills

and knowledge to an industry setting. While it is possible that dischslpeeific content may be lost by introducing project

based units, the tasks undertaken by these students closely aligitbdearning objectives of PCOL3911 while also extending

the students. Extra time commitment from both academic and industry staff was required and this must be considered when
proposing projecbased units. Making the initial connection with an industaytper and negotiating the collaboration is the

most complicated aspect of staging industgnnected units, and there is a need for further staff development to support staff
wanting to make this commitment to their students.

477 Transforming education through clobdsed technologies for authentic and adaptive
learning

Tina Hintor, Brooke Storey ewis, Nicholas RandalMelissa CamerdnMichael Morrid, Sharon HerkésBrent McParland

Hilary Lloyd, Kellie Charlés Tara Spanz&, Vanessa GysbhérandMargot Day. *School of Medical Sciences (Pharmacology),
The University of Sydney NSW 2006 AustrdBahool of Medical Sciences (Physiology), The University of Sydney NSW 2006
Australia.

21st century learning needs to be fible, authentic and adaptive. Cloddsed technology permits these key elements.
Kuracloud by ADInstruments supports active learning by scaffolding instruction and -tognectivities around data
acquisition, simulation and analysis, along with rich imadia resources and sedssessment tools, providing truly hybrid
synchronous and asynchronous learning for individuals and groups. At the University of Sydney we have adopted Kuracloud t
develop new modules to replace cdated software, transform currg paperbased practicals, and create all new learning
activities and assessments. In doing so we have improved the quality and delivery of units of studififde cohorts across
multiple degree programs and years of studiyansitioning our practicate Kuracloud has provided a consistent, uéndly

and sustainable learning platform that increases student preparedness and engagement. Analysis of unit of study surveys
bespoke and ASELL survey results, and staff and student outcomes from a lspatiag@valuation show that use of Kuracloud

has improved student learning experiences, particularly around laboratory and gvorlpy that students prefer to use
Kuracloud over other technologies, and that staff have been able to transform curriculugndesing Kuracloud. These
outcomes are in alignment with research showthgt facilitated hybrid learning increases learning efficacy and maximises
concept and skill developmeht

an Doorn, JR & Van Doorn, JD (2014). Front. Psychol., 5: 3240.8889/fpsyg.2014.00324
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478 Design and development of a new oncology unit of study in the new integrated
pharmacy curriculum

Rebecca H Roubin, The University of Sy@uol of Pharmacy, The University of Sydney, NSW

Introduction: A disciplindbasedapproach to the learning and teaching of pharmaceutical sciences (including pharmacology)
to pharmacy students has faced years of perceived lack of relevance to their chosen profession. This was despite improvement
in case examples and contextualisinglees, labs and workshops.

Methods: A new integrated curriculum approaches the teaching of pharmacy from a more integrated perspective, rather than
the previous discipline based approach. It is structured by themes and underpinned by a detailed setiof leatcomes,

which describe the knowledge, skills and attitudinal milestones to be achieved each year and by the time of graduation. We
have designed a new integrated oncology unit of study that covers the therapeutics of immunology & cancer inbleiding t
pharmacology and pharmaceutical sciences that underpin such drug therapies. Through the use-lidsedséearning,
students participated in the interpretation, application and dissemination of pharmaceutical and pharmacotherapeutic
concepts and knowlgge. On completion of this unit of study students were able to apply an understanding of the
pharmaceutical sciences to optimising the drug and-daig therapy of patients with cancer and immunological disorders.
Students were able to apply also interpreonal communication and the application of specialist knowledge to implementing
pharmacist cognitive services such as clinical oncology interventions and/or medication management review. Interprofessional
learning roleplays were used to develop studeht®mmunication skills for interaction between pharmacists and their clients
(patients, doctors, nurses, other health professionals).

Results: This study aimed to examine the effectiveness of the new integrated Master of Pharmacy curriculum and the
development of the new oncology unit of study. Unit of Study surveys (USS) collected feedback on the student experience at
the unit of study levelThe new integrated Master of Pharmacy curriculum demonstrated favourable results quantitatively and
qualitatively ompared to the previous discipline based curriculum, with improved student perceived relevance and
engagement.

Discussion: The new integrated curriculum approach of the teaching of pharmacology and pharmaceutical sciences from &
more integrated perspectivdemonstrated favourable student perceived relevance to their pharmacy profession and greater
engagement.

479 Experiential training courses for medical technology and pharmaceutical translation

R Seebér M Eijkenboorh, K Houstoh M OldakowsRj Oldakowskd J Harrie C Williams C Bass E Villacerah) L Meaghes,
A Leé, K Bechtavetti®, P Rola®) M Wallach, K Pfleget Accelerating Australia, WAVIC, SA&, NSW, Australia.

Introduction. Medical technology and pharmaceutical innovattoarislation is a highly complicated process requiring
multidisciplinary teams to work together in a stringent regulatory environment. To boost the translation of biomedicathesear

in Australia, a gap was identified in the course offerings to higher @egme postdoctoral innovators, as well as professionals

in the ecosystem. Experiential training was identified as a need, ie. provision difedzibmedical enterprise environments

to develop confident, actiomrientated, adaptable and impagiriven skils and mindsets.

Aims. To empower biomedical innovators to confidently take ownership of their invention, career path and ability to change
the world. To support development of future leaders that will create successful Australian companies and patifits be
0§KNRdzZZK GKS NI yaft-tlassinegical2zesearchdza G NI £ A Qa g2 NI R

Methods. Experiential training courses, based on international best practice, have been adapted to suit local ecosyssems acro
four states in Australia. Entrepreneurial MindsetoBoamps help participants to identify their vision for the future, and utilise
their exceptional expertise and/or inventions to their advantage using lean methods. The Conegtation course assists
innovators at company startup phase to test the netrflform a team and develop a strong business model. SPARK Monash,
Perth Biodesign and Adelaide Biodesign form multidisciplinary and -ses$sr teams who undertake clinical
engagement/immersion to identify unmet clinical needs, invent a new technologgept and shape the early stage business
case. SPARK Global bioinnovation courses provide a 2 week-draredgerience of solving healthcare problems in
international, multidisciplinary teams.

Results. Since 2017, over 300 participants have completezbléxating Australisupported courses nationally and
internationally. Trainees have since won commercial grants, seed funding and placements in accelerator programs. Survey
suggest substantial mindset shifts, enhanced confidence and increased adapialjérticipants of courses.

Discussion. A wide variety of integrated, experiential training courses were applied with great results in instillingvboth ne
translational skills and a cafo attitude in higher degree and postdoctoral innovators, along witbfessionals from the
broader ecosystem.
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480 Characterisation of alcohskeking behaviour in galanin recepBknockout mice

Shannyn G Genders, Elvan Djouma. Department of Physiology, Anatomy and Microbiology, La Trobe Wislbritye,
VIC, Australia.

Introduction. Galanin is a neuropeptide that has been critically implicated in media” i
addiction. Allelic variation in the galanin recep®iGAL) gene has been associate! iy .
with an increased risk of alcohol use disorderslimerse human populations while < 60
administration of the GAlLselective antagonist, SNAP 37889, reduces alcohol ¢
administration in animal models.

Aims. To characterise alcohsteking behaviour iGAls knockout (KO) mice.
Methods. GAL-KO mice and wildge (WT) littermates underwent twbottle free
choice testing to determine preference for ethanol, sucrose and saccharin, in add
to investigating dietary preference. Alcohol metabolism was also assessed, ar
operant selfadministration paradigm wastilised to determine the effect of the nen
selective GAL receptor antagonist, M35, on alcedesking behaviour.

Results. The twdottle free choice paradigm reveal&iAl-KO mice consistently show B WT [ GAL;KO

a significantly increased preference for ethanol whempared to WT littermates at

concentrations of 5%, 10%, 15%, and 20%-938%6 increase; p<0.05). No genotype differences were observed in preference
for sucrose, saccharin or a high fat diet, indicating the increased consumptiGABKO mice may be spific for ethanol.
Additionally, alcohol metabolism was comparable between genotypes and a battery of behavioural tests revealed no genotype
difference in cognition and locomotor behaviours, suggesting that the results obtained were not due to aspeaufic
behavioural deficits. Preliminary findings showed no genotype difference for operaradaihistration of alcohol in mice
treated with vehicle or M35.

Discussion. Overall, our results show that deletiorGéflz in mice increases alcohol consumptistich is in contrast to the
previous effect observed with pharmacological studies using the selectivea@talgonist SNAP 37889.
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481 Paracetamol entry into the developing brain

Yifan Huany Liam M Koehh Kate Dziegielewskaviark D HabgoddNorman R SaundétsDepartment of Pharmacology and
Therapeutics, The University of Melboutp®elbourne, VIC, Australia

Introduction. Paracetamol is one of the most commonly used drugs with over 70% Of WC “acie vs chronic paracetamol rain Transfer
taking it during pregnancy (Werler at., 2005). It is also the only analgesic recommend , ** ; O Acue
for babies under 3 months (WHO, 2012). However, it is not known how much of the drw £ oo e
reach the developing brain both during pregnancy and in the postnatal period.

Aims. To determine the entry of pecetamol and expression of ABC efflux transporters & ’{-‘ m
the brain barriers in the rat brain during development under acute (single dose) and chi
(multiple doses) conditions. Ages

Methods. Sprague Dawley rats were injected IP with 15mg/kg of paracetamoliicioigta

radioactive tracer 3H[acetaminophen]) at 3 ages (E19, P4 and adult). In acute experiments one dose was given 30 minutes
before sample collection and in chronic experiments the drug was given twice daily for 4 days, then sampled 30 minutes after
afinal dose on the B day. The transfer of paracetamol into the brain, CSF and plasma was measured using liquid scintillation
counting. For REPCR brains, choroid plexuses and placenta (E19 only) were used and expression of ABC efflux transporter
analysal.

Results. In acute experiments, an age dependent decrease in the permeability of paracetamol into the brain and CSF wa
observed, with permeability into the adult brain being much lower than E19 and P4 (Figure above). In chronic experiments the
transfer of paracetamol into the E19 brain, compared to the acute group, increased (65%8/P68; n=10 and 104.10% =+
19.71; n=10). In contrasin the adults, less drug entered the brain (29.68%.11; n=4 and 21.19% + 2.31; n=4) following
chronic exposure compared to an acute dose. Placental transfer of paracetamol did not change between experimental groups
(acute: 42.11% + 6.09, n=11; chronic: 43.06% + 5.04, n=11). In the adult brain, theaA&g©rter MRP5 increased its
expression in chronic experiments compared to the acute group.

| 2y Ot dzarz2yd | ./ SFFtdzE GNIyaL2NISNAR Ay GKS SINIe RSOSt
expression.

Organisation WH (2012); Werler et al (2005) Am J Obstet Gynecol 19377771

in/Plasm
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482 Neuroactive constituents of GABAriched oolong tea compared to regular oolong tea

Tina Hinton, Vincent Viengkhody Sin Yoo KaimSandra KindafpHerbert F JelinékSlade Mattews', Graham AR Johnstbn
1School of Medical Sciences (Pharmacology), The University of Sydney NSW 2006 ASsfnalih,of Community Health,
Centre for Research in Complex Systems, Charles Sturt University, Albury NSW 2640 Australia.
HoN COOH HoN CONHCH,CHj3
Tea (brewed from the leaves @famellia sinengiontains neuroactive constituents TN o
that are known to influence GABA receptors and to have beneficial effects on stress. casa SOOH Theanine
In addition to GABA itself, these constituents include theanine, caffeine and @[ - 0 o
3 3 N N
OH 47i:%F:J[: ;>
o N N
H (IJHB

Exposure of oolong tea to a nitrogemriched environment during processing

enhances the content of naturally occurri@ABA in the tea by up to ten times. Such i

polypherols such as epigallocatechin gallate (EGCG) (Hinton and Johnston, 21%@3

i A OH Ol
aD! . ! 0 SlpéizediiraJapiriaBdKTai@an for its calming effects. o
Reversephase high performance liquid chromatography was used to quantify GABA, ECGC on Caffeine
theanine, EGCG and caffeine in cups of regular and @ABehed oolong tea brewed OH

G2 YI ydzFl OG dzNB NRAS ALNGKIINHARIR 20/88 ¢ (0 $SUIAMY I SINIJI RNE f S FSa A
GABA tea showed significantly increased levels of GABA (2.01 vs. 0.25 mg/200 mL serving) compared to regular oolong tea.
addition, there were significant changesadther neuroactive constituents. Caffeine levels were also increased (20.13 vs. 13.38
mg/200 mL), while theanine (4.12 vs. 8.26 mg/200 mL) and ECGC (0.13 vs. 17.68 mg/200 mL) were decreased. Thus, t
anaerobic fermentation process required for the prodoat of GABAenriched oolong tea alters the concentration of other
neuroactive constituents of oolong tea.

Hinton T and Johnston GAR (2018) GABA, the major inhibitory neurotransmitter in theReagarch Module in Biomedical
SciencesElsevier, editor MCaplan, in press)

483 MDMAinduced hyperthermiathe effects of minocycline on brain hyperthermia at
high ambient temperature

Stefan T Musolin®, Mark R Hutchinsdr?, Erik P Schartnéf, and Abdallah Saleld ARC Centre of Excellence for Nanoscale
BioPhotonick Adelaide, SA, Australia. Discipline of Pharmacology, Adelaide Medical’Sadetalide, SA, Australia. School of
Physical SciencésAdelaide, SA, Australia.

Introduction. Brain hyperthermia is the major complication associated w"™ "
MDMA administration. Minocycline has previously been shown to he
potent neuroprotective effects in the brain, but its effects related 1
hyperthermia in the brain are unknown.

Aims. To determine the therapeutic effects of minocycline on MBRBRuced
increases in brain temperature. 41
Methods. Prior to saline (10ml/kg, i.p) or MDMA (10 mg/kg, i.
administration, rats were préreated with 3 doses of saline (10ml/kg, i.p) ¢
minocyclhe (50mg/kg, i.p) 12 hours apart. Optical fiber temperature sens :
were implanted into the right striatum and brain temperature was recordi = tasagk8sSessssPressiteigsAt
for 4 hours postMDMA administration. 20 ﬁme(minff;,
Results. MDMA at high ambient temperature caused significant increase 21
striatal brain temperature at 30 minutes peMDMA administration
(p<0.0246) and this peaked at 90 minutes ppEDMA (p<0.0001). Minocycline significantly attenuated MDiduced
hyperthermia in the striatum. Striatal temperatures remained significantly ceduafter 30 (p<0.05), 60 (p<0.0002) and 90
minutes (p<0.0001) pos¥iDMA. Minocycline also delayed the onset of hyperthermia with no significant increase in brain
temperature observed until 60 minutes (p<0.05) pdDMA compared to the saline controls.

Discussion. We have successfully demonstrated the therapeutic effects of minocycline on-idiéd hyperthermia in the
brain. Further investigation of minocycline and the pathways underlying the Mibildced hyperthermic response ay
provide fora future pharmacological intervention to treat acute MDMA toxicity in a clinical setting.
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484 Oxytocin and vasopressin inhibit hygigressive behaviour in mice via actions at the
V1A receptor

Oliver Tah? Hande M Musullulf) Bianca B idon'?, Joel S Raymohd Michael T Bowelt. 'The University of Sydney, Faculty
of Science, School of Psychology, Sydney, NSW, Austrakalniversity of Sydney, Brain and Mind Centre, Sydney, NSW,
Australia.

Introduction. Despite the high prevalence of aggression across a wide range :of
disorders, there are a lack of viable treatments. Recent studies have shown']
oxytocin to be effective in reducing aggression in mouse models. However, theZse
studies often reliedbn models of territorial aggression and our understanding of: -

i KS théémtrNJYSéKryM@M$mﬁﬁmﬁmwﬁmm£éﬁzox- i;y \
Aims. Over a series of experiments, the current study aimed to test oxytocin and. L

vasopressin in a model abn-territorial aggression and examine the mvolvement 5555555 .
of oxytocin and/or V1A receptors. s
Methods. Male Swiss mice were either isolated (N=128) or group housed (N=32).
Experiments began six weeks into isolation and examined the acutagatessive effectsf oxytocin (0.03, 0.1, 0.3, 1, 3, 10
mg/kg i.p.), vasopressin (0.01, 0.03, 0.1 mg/kg i.p.), and the selective oxytocin receptor agonist TGOT (1, 3, 10 mo/kg i.p.)
isolatiorrinduced hyperaggressive behaviour. Subsequent experiments examined whetteerathiraggressive effects of
oxytocin and vasopressin could be blocked by-tpeatment with either a selective oxytocin receptor antagonisB@s,899,

10 mg/kg i.p.) or V1A receptor antagonist (SR49059, 20 mg/kg i.p.).

Results. Oxytocin produced dedependent antiaggressive effects, which were blocked by-preatment with SR49059, but

not L-368,899. Consistent with its ~201d greater affinity for the V1A receptor, vasopressin was much more potent at reducing
aggression than oxytocin and these effeetere also blocked by SR49059. Surprisingly TGOT was also found to-be anti
aggressive.

Discussion. Overall, this study showed that oxytocin and vasopressin are able to reduce isotatted hyperaggressive
behaviour via activation of the V1A receptor.

_|
_|

Dose (mglkg i.p.)

485 Prevalence and comorbidities associated with analgesic prescribing forqubbated
elderly patients

AA AlQurairt, L Gebremedhih MS Khah* MD Wiesé DB Williams L Mackenzie C Phillip P Russéll MS Roberts*,

School of Pharmacy andddical Sciences, University of South Australia, and Basil Hetzel Institute for Translational Research,
The Queen Elizabeth HospitaSchool of Nursing and Midwifery, University of South AusfiaRayal Adelaide Hospital,
Adelaide SA Therapeutics Resezh Centre, Diamantina Institute, The University of Queensland, Translational Research
Institute, Brisbane, Qld, Austraffa.

Introduction. Pain is common in older patients and management guidelines rarely consider the effect of polypharmacy or
multiple comorbidities.

Aims. To identify patterns, prevalence and factors associated with analgesic prescribing in older patients.

aSiK2Ra® ht RSNJ LI GASyida oF3ISR x Tp @SIFENBRO FRYAGGSR (2 (K
and on polypharmacy were included, and their comorbidities and medications prescribed at discharge were recorded. Drug
burden index (DBI) and Charlson comorbidities index (CCI) were calculated. Number of prescribed medications (NPP) an
number of medicationsncreasing the risk of orthostatic hypotension (OD) were recorded. Logistic regression was used to
compute the association between analgesic use and participant characteristics, and results were presented as an odds ratic
(OR) and 95% confidence inten@b%o Cl), adjusted for age, gender, CCl, DBI and OD.

Results. From 1192 patients, 824 (69%) patients were prescribed analgesic medications. Paracetamol (used by 61.2% of cohor
opioids (23.7%) and adjuvants (11.4%) were used more frequently than NS&A®}. (Bnalgesic users had a higher median

DBI (OR = 3.03, 95% CI 23388), were prescribed more medications (OR = 1.2, 95% GL2G} and were less likely to be

male (OR = 0.62, 95% CI 00489) compared to nomsers. Musculoskeletal diseases (OR2; 95% CI 1:8.8), hypertension

(OR =1.5, 95% CI £})and falls (OR = 1.9, 95% Ct2.3 were more prevalent with analgesic users. Opioid use was associated
with DBI (OR = 5.4, 95% CI-8.8), while adjuvant use was associated with OD (OR =1393,83 1.4..4). Opioid use was
associated with osteoporosis (OR = 1.6, 95% G2.4)land falls (OR = 1.5, 95% CI 23 while NSAID use was associated

with pulmonary diseases (OR = 1.9, 95% GBHX)1

Discussion: Polgnedicatedelderly patients are presented with multi comorbidities and concurrent medications that can
increase risk of analgesic adverse effects.
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