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2014 Postgraduate Symposium @ The Alfred 

The main aim of the Central Clinical School’s (CCS) symposium is to improve the visibility of students and 
their research projects on a larger scale and celebrate their achievements.    

This will give an opportunity for students to explain their research to other students and will foster 
collaborations, networking and a greater awareness of the expertise and research being conducted on the 
site.  

Student oral and poster presentations will be judged by a panel of senior academics and postdocs, with 
monetary prizes given for outstanding work. 
 

Prizes for outstanding work 

  

 Most outstanding oral presentation:   $500  

 Most outstanding poster presentation:   $500 

 Second place oral presentation:   $150 

 Second place poster presentation:   $150 

 Most creative oral presentation   $100 

 Door prize*      $100 

 

*There are 3 sessions and one ticket is given per person per session (2 x oral presentation and 1 x poster 

presentation).   
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Program 

10.00-10.10 

am  

Introduction & Welcome: A/Professor Frank Alderuccio, Postgraduate 
Coordinator, Immunology Department, Central Clinical School. 

A/Prof Alderuccio  undertakes research on autoimmune gastritis in the 
Immunology Department 

 
Session 1: Oral presentation Chairs:  10.10-10.40am :Jodie Abramovich  & Timothy Colgan, 10.40-

11.10am  Man Kit Lee & Kai Syin Lee 

10.10-10.20 

am 
Speaker: Mr Annas Al-sharea  BakerIDI Institute 

10.20-10.30 

am 
Speaker: Mr Justin Chen  BakerIDI Institute 

10.30-10.40 

am 
Speaker: Mrs Alexandra Chung  BakerIDI Institute 

10.40-10.50 

am 
Speaker: Ms Katherine Langley  BakerIDI Institute 

10.50-11.00 

am         
Speaker:  Miss Elyse Di Marco  BakerIDI Institute 

11-11.10am Speaker: Mr Paddy Dempsey  BakerIDI Institute 

11.10-11.30 

am  
Morning tea  

Session 2: Explain my graph 

11.30-12.10 

pm 

Participants: 

 Prof Stephen Jane (Department of Medicine) 

 Dr Glen Westall (Department of Medicine) 

 Dr Neil Bailey (MAPrc) 

 Dr Freya Fowkes (Burnet Institute) 

Chair: Jodie Abramovitch 

Judges: Kai Syin Lee, Timothy Colgan, Man Kit Lee 

12.10-1.10 pm Lunch accompanying poster display (as listed under Session 3 below) 

Session 3: Poster presentations 

12.10-12.15 

pm 
Ms Katherine Langley  BakerIDI Institute 

12.15-12.20 

pm 
Ms Maria Zaldivia  BakerIDI Institute 

12.20-12.25 

pm 
Mr Ben Fancke  Burnet Institute 

12.25-12.30 

pm 
Mr Phillip Law  Monash Alfred Psychiatry Research Centre (MAPrc) 

12.30-12.35 

pm 
Ms Jodie Abramovitch, Department of Immunology 

   12.35-12.40         

pm 
Ms Caroline Tuck, Department of Gastroenterology 

12.40-12.45 

pm 
Ms Sara Mokhtar, Department of Medicine 
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Session 4:  Oral presentation Chairs: 1.10-1.40pm Timothy Colgan & Kai Syin Lee, 1.40-2pm Man Kit 

Lee & Jodie Abramovitch 

1.10-1.20 pm Speaker: Miss Hannah Pearce  BakerIDI Institute 

1.20-1.30 pm Speaker: Miss Emily Stevenson  BakerIDI Institute 

1.30-1.40 pm Speaker: Ms Maria Daglas  Australian Centre for Blood Diseases 

1.40-1.50 pm Speaker: Miss Shauna French   Australian Centre for Blood Diseases 

1.50-2 pm Speaker: Ms Sree Malakar  Department of Gastroenterology 

Session 5:            “No-Bell Prize” Competition for Supervisors/Lab Heads 

2-2.30pm 

Participants:  

 Dr Sara Prickett (Department of AIRmed) 

 Dr Sebastian Dworkin (Department of Medicine) 

 A/Prof Frank Alderuccio (Department of Immunology 

 Dr Paul Gregorevic (Baker IDI Institute) 

Interviewing: Timothy Colgan, Man Kit Lee 

Judging/Timekeeping: Jodie Abramovitch & Kai Syin Lee 

2.30-3 pm Afternoon tea, Judging panels convene 

3 pm 
Closing Remarks and Awarding of Prizes by Professor Robyn O’Hehir, Head of 

Allergy, Clinical Immunology and Respiratory Medicine 

 

 

Chair of judging panel and Judges for Oral presentations 

     

Chair for Oral 

presentation 

judging panel: Ms 

Kai Syin Lee 

A/Prof Melinda 
Coughlan 
Baker IDI Institute 

Dr Christoph 
Hagemeyer 
BakerIDI Institute 

Professor Jaye 
Chin-Dusting 
BakerIDI Heart & 
Diabetes Research 
Institute 

Associate 
Professor Frank 
Alderuccio 
Department of 
Immunology 

Chair of judging panel and Judges for Poster presentations 

 

 

   

Chair for Poster 
presentation 
judging panel: 
Timothy Colgan 

Dr Seb Dworkin 
Department of 
Medicine 

Associate 
Professor Mark 
Wright, Dep of 
Immunology  

Dr Paul Ramsland 
Burnet Institute 

Dr Brian Drew 
Baker IDI Institute  
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Abstracts 

 

 

10.10 – 10.20 am 

Oral presentation 

Speaker: Mr Annas Al-sharea  (BakerIDI Institute) 

Title: The role of native low-density lipoproteins 
(nldl) in macrophage polarisation from different 
monocyte subsets 

Supervisors: Dr Karen Andrews, Prof Jaye Chin-Dusting 

Abstract 
Background: Phenotypic changes in monocytes and macrophages (M0) alter the progression of 

atherosclerosis. Differences in the three monocyte subsets (classical, intermediate and non-

classical) have been associated with cardiovascular disease outcome. Monocyte-derived M0 can 

polarise into either a classically activated (M1) or an alternatively activated (M2) phenotype, 

depending on their microenvironment. Extracellular lipids can also influence the heterogeneity of 

monocytes and M0, yet the manner in which this occurs is unclear.  

 

Aim: We aimed to determine if the different monocyte subsets have an innate ability to 

differentiate into M0 and polarise into M1/M2 and whether plasma lipoproteins can influence the 

outcome.  

 

Methods: Human primary monocytes or monocyte subsets were differentiated into macrophages 

(M0) by macrophage-colony stimulating factor (M-CSF) for 6 days in the absence and presence of 

nLDL. M0 were treated with lipopolysaccharide (LPS) and interferon-γ (IFN-γ) or interleukin-4 (IL-4) 

for 6-24 hours to induce polarisation to a M1 and M2 phenotype, respectively.  

 

Results:  Treatment with nLDL reduced the M2 surface markers, CD206 and CD200R expression in 

M2 macrophages. Furthermore, mRNA expression of the cytokines TGFβ and IL-10 were blunted in 

nLDL treated M2 macrophage. M2-induced macrophages from classical monocytes increased 

TGFB mRNA expression and were reduced by 1.5-fold when nLDL was added. Macrophages from 

the intermediate and non-classical monocyte subsets do not polarise effectively into the M2 

phenotype. Alternatively, nLDL did not affect M1 surface marker expression CD64 but increased 

TNFA and IL6 mRNA expression in M1 macrophages. Classical, intermediate and non-classical 

monocytes that were polarised to the M1 phenotype all had increased gene expression of TNFA 

and IL6. nLDL further increased TNFa and IL6 mRNA levels in classical and intermediate 

macrophages only.  

 

Conclusion: nLDL reduces M2 macrophage polarisation and enhances gene expression of the 

inflammatory cytokines TNFA and IL6. Furthermore, both M1 and M2 macrophages derived from 

the differing monocyte subsets respond differently to polarisation stimuli and the effects of nLDL 

are subset specific. 
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10-20.10.30am  

Oral presentation 

Speaker: Mr Justin Chen (Baker IDI Institute) 

Title: Developing new therapeutics to target muscle 
wasting in cancer 

Supervisors: Dr Paul Gregorevic, Dr Craig Harrison, 

Dr Kelly Walton    

Abstract 
The loss of muscle mass is one of the most devastating consequences for many cancer patients. 

Up to 80% of people with advanced cancer will die from these wasting effects rather than the 

cancer itself.  

 

The uncontrolled production of proteins from cancer cells is thought to contribute to this 

condition, but the exact proteins involved are unclear. There is currently no approved treatment 

to prevent muscle loss, and, unfortunately, its onset also makes anti-cancer therapies less 

effective.  

 

To identify which proteins play a dominant role in muscle loss during cancer, we screened 

numerous human cancer cell lines. We found that proteins called activins were high in many of 

these cancer cell lines. Elevating activins in mice resulted in significant weight loss and rapid 

muscle wasting, as well as detrimental effects to multiple tissues and organs. In this regard, we 

developed a new activin antagonist aimed at combating the devastating effects of excess activins. 

We confirmed that our new therapeutic can completely prevent activin-induced muscle wasting in 

normal mice. Preliminary studies in a preclinical setting showed cancer mice that were treated 

with this new antagonist lose substantially less weight than cancer mice receiving no treatment.   

 

Our newly designed therapeutic can potentially help cancer patients maintain their weight and 

stay stronger during their regular treatments. This will improve their quality of life, and give them 

a better fighting chance of beating this disease. 

Recent awards 
- 2014: AMREP Early-Mid Career Researchers Conference; Melbourne, Australia: Runner-up in 

Present to Persons of Influence category; awarded for $150  
- International FameLab/Fresh Science, Scienceworks, Melbourne, Australia: Victorian state finalist 

in this media training and science communication competition  
- 2013, 2012, 2010, 2009: Prince Henry’s Institute Student Symposium: Best student presentations 

for overall PhD (twice), 1st year PhD, and Honours/Masters categories; awarded up to $200 per 
year   

- 2013: Monash University Postgraduate Travel Grant: Travel and conference support; awarded 
$2115  

- The Endocrine Society (US): Outstanding abstract for ENDO 2013 meeting; awarded $US500  
- Baker IDI Heart and Diabetes Institute: Travel and conference support; awarded $750  
- 2013, 2012: Prince Henry’s Institute 3-Minute Thesis: Runner-up; awarded for $35 
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Publications 
JL Chen, KL Walton, CE Winbanks, KT Murphy, RE Thomson, Y Makanji, H Qian, GS Lynch, CA 
Harrison, P Gregorevic 2013. Elevated expression of activins promotes muscle wasting and 
cachexia, FASEB J, accepted for publication. Impact factor – 5.70; citations - 1  
 
CE Winbanks, JL Chen, H Qian, Y Liu, BC Bernado, C Beyer, KI Watt, RE Thomson, T Conner, BJ 
Turner, L Larsson, CA Harrison, JR McMullen, SL McGee, P Gregorevic 2013. The Bone 
Morphogenetic Protein (BMP) axis is a positive regulator of skeletal muscle mass, J Cell Biol., 
203(2):345-357. Impact factor – 10.82; citations - 9  
 
PK Nicholls, PG Stanton, JL Chen, JS Olcorn, JS Haverfield, H Qian, KL Walton, P Gregorevic, CA 
Harrison 2012. Activin signaling regulates Sertoli cell differentiation and function, Endocrinology, 
153(12):6065-77. Impact factor – 4.72; citations - 4  
 
CE Winbanks, KL Weeks, RE Thomson, P Sepulveda, C Beyer, H Qian, JL Chen, JM Allen, GI 
Lancaster, MA Febbraio, CA Harrison, JR McMullen, JS Chamberlain, P Gregorevic 2012. Follistatin-
mediated skeletal muscle hypertrophy is regulated by Smad3 and mTOR independently of 
myostatin, J Cell Biol., 197(7):997-1008. Impact factor – 10.82; citations – 25  
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10.30-10.40am  

Oral Presentation 

Speaker: Mrs Alexandra Chung (Baker IDI 

Institute) 

Title: Trends in childhood obesity prevalence 
according to socioeconomic position: a 
systematic review 

Supervisor: A/Prof Anna Peters Dr Kathryn 
Backholer and Dr Claire Palermo   

Abstract 

Background: Obesity is a significant public health issue and is socially patterned, with greater 

prevalence of obesity observed in the most socioeconomically disadvantaged groups. Recent 

evidence suggests that the prevalence of childhood obesity is levelling off in many countries; 

however this may not be the case across all socioeconomic strata. AIM: Examine whether trends 

in child and adolescent obesity prevalence since 1990 differ according to socioeconomic position 

in developed countries.  

 

Method:  An electronic database search was conducted using relevant medical subject headings 

and keywords in the title, abstract and text for terms including overweight, obesity, 

socioeconomic position, children and developed countries. Articles that reported trends in 

overweight and obesity prevalence in children and adolescents aged 2-18 years according to 

socioeconomic position were included. Quality of included studies was evaluated for internal and 

external validity.  

 

Results:  Forty three articles were included in the review.  More than half of all included studies 

reported differential trends in overweight and obesity prevalence, such that the gap between 

socioeconomic groups widened over time.  Few studies reported trends that demonstrate a 

narrowing of socioeconomic inequalities in overweight and obesity. CONCLUSION: Trends in child 

and adolescent obesity differ across socioeconomic groups.  It appears that socioeconomic 

inequalities in childhood overweight and obesity are widening in many developed countries. 

Recent awards 

Bright Sparks Postgraduate Top Up Award Baker IDI Heart and Diabetes Institute (2014) 

Publications 
Chung A, Backholer K, Wong E, Palermo C, Keating C, Peeters A. Trends in child and adolescent 
obesity prevalence according to socioeconomic position: protocol for a systematic review. 
Systematic Reviews 2014, 3:52  doi:10.1186/2046-4053-3-52. 
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10.40-10.50am  

Oral Presentation 

Speaker: Ms Katherine Langley (Baker IDI Institute) 

Title: Investigating the Role of Toll-Like Receptor 4 in 

Saturated Fatty-Acid Induced Inflammation  

Supervisors: Prof Mark Febraio, Dr Graeme Lancaster 

Abstract 
Obesity is a condition of chronic inflammation and is associated with conditions such as type 2 
diabetes, cardiovascular disease, and certain cancers. A central dogma in the field proposes that 
macrophages become activated via the TLR4-dependent sensing of free saturated fatty-acids 
(SFAs), which are elevated during obesity. However, structural and signaling considerations 
question the notion of TLR4 as a direct ‘sensor’ of SFAs. Accordingly, we have re-examine the role 
of TLR4 as a receptor for free SFAs.  
 
Using primary bone marrow-derived macrophages (BMDMs) we showed that the TLR ligands LPS 
and Pam3CSK4 activated both the pro-inflammatory NF-kB and JNK signaling pathways within 
minutes while palmitate activated only the JNK pathway which occurred after a number of hours. 
Importantly, the TLR4 inhibitors TAK242 and LPS-Rs did not inhibit palmitate-induced JNK 
activation. Paradoxically, Tlr4-/- and C3H/HeJ (spontaneous tlr4 mutants which express a non-
functional TLR4) BMDMs were both protected from palmitate-induced JNK activation. These data 
argue that while SFAs are not agonistic ligands for TLR4, TLR4 indirectly mediates SFA-induced 
inflammation. Accordingly, we hypothesized that loss of TLR4 may alter the expression of specific 
genes, rendering Tlr4-/- BMDM insensitive to SFAs. Indeed,  TLR4-/- BMDM are deficient in  the 
critical fatty acid sensing protein, NOD-like receptor family, pyrin domain containing 3 (NLRP3). We 
are currently investigating whether re-expression of NLRP3 can restore sensitivity to SFAs in the 
TLR4-/- BMDMs.Obesity is a condition of chronic inflammation and is associated with conditions 
such as type 2 diabetes, cardiovascular disease, and certain cancers. A central dogma in the field 
proposes that macrophages become activated via the TLR4-dependent sensing of free saturated 
fatty-acids (SFAs), which are elevated during obesity. However, structural and signaling 
considerations question the notion of TLR4 as a direct ‘sensor’ of SFAs.  
 
Aim: To re-examine the role of TLR4 is a receptor for free SFAs.  
 
Methods: We have used a combination of genetic, pharmacological and biochemical methods to 
examine whether SFAs are agonistic ligands for TLR4.  
RESULTS: Using primary bone marrow-derived macrophages (BMDMs) we showed that the TLR 
ligands LPS and Pam3CSK4 activated both the pro-inflammatory NF-kB and JNK signaling pathways 
within minutes while palmitate activated only the JNK pathway which occurred after a number of 
hours. Importantly, the TLR4 inhibitors TAK242 and LPS-Rs did not inhibit palmitate-induced JNK 
activation. Paradoxically, Tlr4-/- and C3H/HeJ (spontaneous tlr4 mutants which express a non-
functional TLR4) BMDMs were both protected from palmitate-induced JNK activation. These data 
argue that while SFAs are not agonistic ligands for TLR4, TLR4 indirectly mediates SFA-induced 
inflammation. Accordingly, we hypothesized that loss of TLR4 may alter the expression of specific 
genes, rendering Tlr4-/- BMDM insensitive to SFAs. Remarkably, and in support of this hypothesis, 
when ‘primed’ with the TLR1/2 agonist Pam3CSK4, the ability to sense palmitate, as measured by 
JNK activation, was restored in theTlr4-/- BMDMs. The restoration of sensitivity to SFAs in ‘primed’ 
Tlr4-/- BMDM was associated with re-expression of the critical fatty acid sensing protein NOD-like 
receptor family, pyrin domain containing 3 (NLRP3).  
 
Conclusion: Our data suggests that SFAs are not agonistic ligands for TLR4. Rather, TLR4 appears to 
indirectly regulate SFA-induced inflammation by controlling the expression of fatty acid sensitive 
pathways, such as NLRP3. 
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10.50-11am  

Oral Presentation 

Speaker: Ms Elyse Di Marco (Baker IDI Institute) 

Title: Deficiency of nox4-derived ros promotes a pro-
atherogenic phenotype in mouse aortic smooth 
muscle cells exposed to high glucose 

Supervisors:  A/Prof Karin Jandeleit-Dahm, Prof Mark 

Cooper, Dr Stephen Gray 

Abstract 
Introduction: Vascular NADPH (Nox)- derived ROS are central mediators of vascular smooth 
muscle cell (VSMC) responses that drive atherosclerosis in diabetes. However the role of Nox4 in 
VSMC proliferation and regulation of signalling proteins including platelet-derived growth factor 
(PDGF) and osteopontin (OPN) in atherosclerosis remains unclear.  
 
Aims: The aim of this study was to investigate the role of Nox4 in pro-atherogenic responses 
mediated by OPN and PDGF in mouse aortic smooth muscle (MASM) cells cultured under high 
glucose conditions.  
 
Methods: MASM cells were isolated from the aorta of ApoE KO and Nox4/ApoE DKO mice. Gene 
and protein expression was assessed by PCR and western blot, respectively. Growth curve 
experiments were conducted to assess proliferation. Superoxide production was measured by 
L012 chemiluminescence in the presence or absence of the Nox1/ Nox4-dual inhibitor, GKT137831 
(1µM).  
 
Results Nox4/ApoE DKO MASMs showed increased gene expression of OPN and PDGF compared 
to ApoE KO MASMs. PDGF-induced OPN gene expression was also enhanced in DKO cells cultured 
under high glucose conditions. Nox4/ApoE DKO MASMs had markedly elevated intracellular and 
extracellular OPN protein expression in association with increased proliferation. Increased Nox1 
mRNA levels in DKO cells coupled with elevated superoxide production which was abrogated by 
GKT137831.  
 
Discussion: In this study we identify a role for Nox4 in the regulation of PDGF and OPN which may 
involve feedback via Nox1. These findings support a protective role for Nox4 in diabetes-
associated atherosclerosis with respect to VSMC pathophysiology and highlight the importance of 
Nox isoform- specific therapies for vascular disease. 
Recent awards 

- Harold Mitchell Travelling Fellowship (April 2014)  
- Monash University Travel Grant (April 2014)  
- National Heart Foundation Collaboration and Exchange Award (November 2013)  
- National Heart Foundation Postgraduate scholarship (March 2013- 2015) 

Publications 
Di Marco E, Gray SP, Chew P, Koulis C, Ziegler A, Szyndralewiez C, Heitz F, Touyz R, Schmidt HHHW, 
Cooper ME, Slattery R, Jandeleit-Dahm KA, (2013)  “Pharmacologic inhibition of Nox reduces 
atherosclerotic lesions, vascular ROS, and immune-inflammatory responses in diabetic ApoE-/- 
mice” Diabetologia.  
 
Di Marco E, Gray SP, Jandeleit-Dahm KA, (2013)  “Diabetes alters activation and repression of pro- 
and anti- inflammatory signalling pathways in the vasculature” Frontiers in Endocrinology.  
 
Gray SP, Jha JC, Di Marco E, Jandeleit-Dahm KA, (2014) “NADPH Oxidase Isoforms as Therapeutic 
Targets for Diabetic Complications. J. Endo Metab.  
 
Gray SP, Di Marco E, J Okabe, Szyndralewiez C, Heitz F, Montezano AC, de Haan J, Koulis C, El-Osta 
A, Andrews K, Chin-Dusting J, Touyz R, Wingler K, Schmidt H, Cooper ME, Jandeleit-Dahm KA, 
(2013) “NADPH Oxidase 1 Plays a Key Role in Diabetes Mellitus–Accelerated Atherosclerosis.” 
Circulation. 
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11 - 11.10 am  

Oral Presentation  

Speaker: Mr Paddy Dempsey (Baker IDI Institute)  

Title: Breaking up prolonged sitting: a practical daily 
therapeutic tool in the management of type 2 
diabetes? 

Supervisors: Dr David Dunstan, Prof Neville Owen, 

Dr Bronwyn Kingwell, Dr Julian Sacre 

Abstract 

Our recent experimental findings provide promising evidence that breaking up prolonged sitting 

time with short activity breaks can lead to beneficial effects on glucose control, blood pressure, 

blood viscosity parameters and insulin sensitivity. However, the contributions of breaking up 

prolonged sitting have not yet been experimentally tested in type 2 diabetes (T2D) patients – a 

population group dramatically on the rise and who are likely to derive the greatest benefits. This 

presentation will detail an experimental study investigating two practical and feasible approaches 

that could be embedded into the daily lives of patients with T2D.    

 

Methods/Results: Twenty-three sedentary adult participants with diagnosed T2D will complete a 

randomised cross-over trial involving three acute experimental conditions (each 8 hours duration) 

separated by a 5-7 day washout period. Conditions include: 1) uninterrupted sitting (control), 2) 

sitting broken up by 3 minute bouts of light walking every 30 minutes (12 occasions, accumulating 

36 minutes), and 3) identical to condition 2, but sitting broken up by simple resistance activities 

(alternating between half-squats, calf raises and brief gluteal contractions in-between single leg 

knee raises). Venous blood analysis (glucose, insulin and C-peptide) will be completed half-hourly 

with glucose concentrations further assessed by continuous glucose monitoring over 22-hours. 

Promising preliminary data will be presented.  

 

Implications: With high volumes of sitting being ubiquitous, there may be significant benefits of 

breaking up sitting time using brief bouts of walking and simple resistance activities. This study has 

the potential to inform clinical and public health approaches for the management of T2D.  

Recent Awards 
- Baker IDI Heart & Diabetes Institute Bright Sparks Scholarship, 2013-2016  
- Australian Postgraduate Award (APA) – PhD Scholarship, 2013-2016  
- University of Otago Postgraduate Publishing Bursary – Masters, 2012  
- High distinction – Master of Science (Exercise Physiology) dissertation, 2011   
- Emerging Scientist Award 2011, Sport and Exercise Science New Zealand, 2011 

 
Publications 
Dempsey PC, Howard BJ, Lynch BM, et al. Associations of television viewing time with adults' well-
being and vitality. Preventive medicine. 2014 Sep 16;69c:69-74.   
 
Dempsey PC, Owen N, Biddle SJ, et al. Managing sedentary behavior to reduce the risk of diabetes 
and cardiovascular disease. Current diabetes reports. 2014 Sep;14(9):522.   
 
Dempsey PC, Cohen ND. Daily movement and physical activity: an important part of managing 
type 2 diabetes. Medicine. 2014;15(7):57-60.  
 
Dempsey PC, Handcock PJ, Rehrer NJ. Impact of police body armour and equipment on mobility. 
Applied Ergonomics. 2013;44(6):957-61.  
 
Dempsey PC, Handcock PJ, Rehrer NJ. Body armour: the effect of load, exercise and distraction on 
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landing forces. Journal of sports sciences. 2013 Sep 20.  
  
Dempsey, P.C., Handcock, P.J. (2012). Testing our Police: how safe? In: Taylor, N.A.S., and Billing, 
D.C. (Editors). Physiological and physical employment standards I. Proceedings of the First 
Australian Conference on Physiological and Physical Employment Standards. November 27th-28th, 
2012. Canberra, Australia. ISBN: 978-1-74128-220-7 Pp. 32 (Abstract).  
 
Dempsey, P.C., Handcock, P.J., Rehrer, N.J. (2012). Body armour: a problem with the equipment or 
the wearer? In: Taylor, N.A.S., and Billing, D.C. (Editors). Physiological and physical employment 
standards I. Proceedings of the First Australian Conference on Physiological and Physical 
Employment Standards. November 27th-28th, 2012. Canberra, Australia. ISBN: 978-1-74128-220-7 
Pp. 53 (Abstract).  
 
Dempsey, P.C. and Handcock, P.J. (2011). Fit to serve. A review of the New Zealand Police Physical 
Competency Test. Journal of Science and Medicine in Sport. 14(1)56.   
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12.10-12.15pm  

Poster 

presentation 

Speaker: Ms Katherine Langley (Baker IDI Institute) 

Title: Challenging a dogma: toll-like receptor 4 (tlr4) is 
not a receptor for saturated free fatty-acids 

Supervisors: Prof Mark Febbraio 

Abstract 
Obesity is a condition of chronic inflammation and is associated with conditions such as type 2 
diabetes, cardiovascular disease, and certain cancers. A central dogma in the field proposes that 
macrophages become activated via the TLR4-dependent sensing of free saturated fatty-acids (SFAs), 
which are elevated during obesity. However, structural and signaling considerations question the 
notion of TLR4 as a direct ‘sensor’ of SFAs. Accordingly, we have re-examine the role of TLR4 as a 
receptor for free SFAs.  
 
Using primary bone marrow-derived macrophages (BMDMs) we showed that the TLR ligands LPS 
and Pam3CSK4 activated both the pro-inflammatory NF-kB and JNK signaling pathways within 
minutes while palmitate activated only the JNK pathway which occurred after a number of hours. 
Importantly, the TLR4 inhibitors TAK242 and LPS-Rs did not inhibit palmitate-induced JNK activation. 
Paradoxically, Tlr4-/- and C3H/HeJ (spontaneous tlr4 mutants which express a non-functional TLR4) 
BMDMs were both protected from palmitate-induced JNK activation. These data argue that while 
SFAs are not agonistic ligands for TLR4, TLR4 indirectly mediates SFA-induced inflammation. 
Accordingly, we hypothesized that loss of TLR4 may alter the expression of specific genes, rendering 
Tlr4-/- BMDM insensitive to SFAs. Indeed,  TLR4-/- BMDM are deficient in  the critical fatty acid 
sensing protein, NOD-like receptor family, pyrin domain containing 3 (NLRP3). We are currently 
investigating whether re-expression of NLRP3 can restore sensitivity to SFAs in the TLR4-/- 
BMDMs.Obesity is a condition of chronic inflammation and is associated with conditions such as 
type 2 diabetes, cardiovascular disease, and certain cancers. A central dogma in the field proposes 
that macrophages become activated via the TLR4-dependent sensing of free saturated fatty-acids 
(SFAs), which are elevated during obesity. However, structural and signaling considerations question 
the notion of TLR4 as a direct ‘sensor’ of SFAs.  
 
Aim: To re-examine the role of TLR4 is a receptor for free SFAs.  
 
Methods: We have used a combination of genetic, pharmacological and biochemical methods to 
examine whether SFAs are agonistic ligands for TLR4.  
RESULTS: Using primary bone marrow-derived macrophages (BMDMs) we showed that the TLR 
ligands LPS and Pam3CSK4 activated both the pro-inflammatory NF-kB and JNK signaling pathways 
within minutes while palmitate activated only the JNK pathway which occurred after a number of 
hours. Importantly, the TLR4 inhibitors TAK242 and LPS-Rs did not inhibit palmitate-induced JNK 
activation. Paradoxically, Tlr4-/- and C3H/HeJ (spontaneous tlr4 mutants which express a non-
functional TLR4) BMDMs were both protected from palmitate-induced JNK activation. These data 
argue that while SFAs are not agonistic ligands for TLR4, TLR4 indirectly mediates SFA-induced 
inflammation. Accordingly, we hypothesized that loss of TLR4 may alter the expression of specific 
genes, rendering Tlr4-/- BMDM insensitive to SFAs. Remarkably, and in support of this hypothesis, 
when ‘primed’ with the TLR1/2 agonist Pam3CSK4, the ability to sense palmitate, as measured by 
JNK activation, was restored in theTlr4-/- BMDMs. The restoration of sensitivity to SFAs in ‘primed’ 
Tlr4-/- BMDM was associated with re-expression of the critical fatty acid sensing protein NOD-like 
receptor family, pyrin domain containing 3 (NLRP3).  
 
Conclusion: Our data suggests that SFAs are not agonistic ligands for TLR4. Rather, TLR4 appears to 
indirectly regulate SFA-induced inflammation by controlling the expression of fatty acid sensitive 
pathways, such as NLRP3. 
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12.15-12.20pm 

Poster Presentation 

Speaker: Ms Maria Zaldivia (Baker IDI Institute) 

Title: Catheter-based radio-frequency renal 
denervation reduces monocyte activation in 
hypertensive patients 

Supervisors:  Prof Karlheinz Peter, Prof Markus 
Schlaich 

Abstract 
Background: Up to 50% of all hypertension cases are attributed to over activation of the renal 

sympathetic nervous system (SNS). Inflammatory, innate immune cells such as monocytes have 

been shown to play a role in hypertension. We developed a single-chain antibody (MAN-1) that 

specifically detects monocyte activation by targeting the conformational change of integrin Mac-1 

(αмβ2; CD11b/CD18). Catheter-based Radio-Frequency Renal Denervation (RDN) can reduce 

sympathetic activity in patients with resistant hypertension; however its effect on systemic 

inflammation is not fully established.  

 

Aim: To investigate whether a reduction in renal SNS activity via RDN modulates monocyte 

activation and inflammation in hypertensive patients.   

METHODS: Forty-four patients with hypertension, aged 18-85 years (63 ± 11), underwent the RDN 

procedure at the Heart Centre in the Alfred Hospital using the radiofrequency Symplicity®-

Catheter. Peripheral blood was obtained from patients at baseline, 3 months and 6 months after 

the procedure. Monocyte activation, monocyte platelet aggregate formation (MPA) and reactive 

oxygen species (ROS) production were assessed using flow cytometry. Plasma levels of MCP-1 and 

IL-1β were measured by ELISA. Statistical analyses were conducted using one-way paired ANOVA.  

RESULTS: MAN-1 binding to monocytes significantly decreased at 3 (p<0.05) and 6 (p<0.05) months 

after RDN, indicating a reduction in monocyte activation. Similarly, MPA formation was reduced at 

both time points (3 months p<0.01; 6 months p=0.052). RDN also lowered plasma levels of MCP-1 

(3 months p<0.0001; 6 months p<0.05) and IL-1β (3 months p<0.05) at 3 months, however there 

were no changes in ROS production.    

           

Conclusion: Our results indicate that a reduction in renal SNS activity via RDN also lowers 

inflammation in hypertensive patients which provides a unique proof of concept for a direct 

interaction between nervous system and innate immune system. This may provide an alternate 

mechanism by which RDN improves cardiovascular outcome in hypertensive patients.   
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12.20-12.25pm  

Poster Presentation 

Speaker: Mr Ben Fancke (Burnet Institute) 

Title:  Ontogeny of bone marrow resident dendritic cells 

during viral infection  

Supervisors:  Dr Meredith O’Keeffe, A/Prof Mark Wright 

Abstract 

The bone marrow (BM) is considered the birthplace of haematopoiesis. It consists of specialised 

microenvironments involved in the survival and development of precursor cells, the initiation of 

immune responses and the guidance of haematopoiesis. Immune responses to infection within the 

BM have the potential to affect the development of hematopoietic lineages however the accessory 

cells, such as dendritic cells (DC), capable of promoting immune responses within the BM have 

been only crudely characterised.  

 

Here we identify the DC populations found in mouse BM that express comparable levels of MHCII 

and co-stimulatory markers to mature DC of spleen. These mature BM DC can produce large 

amounts of pro-inflammatory cytokines and chemokines, however, in the steady state these BM DC 

appear tolerogenic with relatively poor ability to stimulate naïve T cells.  

 

LCMV is a bone marrow trophic virus. We investigated the behaviour of BM DC during LCMV 

infection.  DC numbers in the BM are increased during the acute and then chronic phases of 

infection. Acute DC increases are attributable to enhanced pre-DC development in response to 

endogenous, inflammation induced Flt3-L production. Interestingly, BM DC developing to maturity 

under conditions of increased Flt3-L show enhanced antigen presenting cell functions.  

 

These findings implicate BM DC as regulators of cellular homeostasis during steady state conditions 

that can rapidly respond to viral infection by increasing in number and antigen presentation 

potency. Such responses reveal the BM microenvironment to be a site for the development of 

‘emergency’, inflammation induced DC that likely re-seed DC populations of peripheral organs 

during infection but also as a site for development of mature, in situ derived, resident DC capable of 

driving primary immune responses therein. Our elucidation of these mature and precursor DC 

within the BM identifies novel cellular targets for clinical manipulation of immune responses. 

Recent awards 
CFCD Travel Award to attend DC2014 in Tours, France. 
 

Publications 

FLT3-ligand treatment of humanized mice results in the generation of large numbers of CD141+ and 

CD1c+ dendritic cells in vivo. J Immunol. 2014 Feb 15;192(4):1982-9. 
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12.25-12.30pm  

Poster 

Presentation 

Speaker: Mr Phillip Law (MAPrc) 

Title: Investigating the effect of stimulus variables 
and eye movement profiles on binocular rivalry 
rate: Implications for large-scale endophenotype 
studies 

Supervisors: Dr Steven Miller, Dr Trung T Ngo, Dr 

Caroline Gurvich 

Abstract 
Background: Binocular rivalry (BR) is an intriguing phenomenon in which conflicting images are 
presented, one to each eye, resulting in perceptual alternation between each image. The rate of 
BR has been proposed as an endophenotype for bipolar disorder (BD) because (a) BD is associated 
with slower BR rates than healthy controls and other psychiatric disorders, (b) an individual’s BR 
rate is around 50% genetically determined, and (c) BD is highly heritable. However, two aspects of 
the well-replicated slow BR trait have yet to be addressed:  (i) optimal stimulus parameters for 
large-scale endophenotype studies, and (ii) whether eye movement (EM) profiles affect the trait. 
Focusing on healthy controls as stage 1 of this work, we assessed (i) the effect of stimulus 
parameter variations (drift speed and aperture size) on BR rate, and (ii) the relationship between 
BR and a wide range of saccadic and pursuit EMs.  
 
Methods: Forty healthy controls (mean age 34.25 years; 21 males) completed a BR task with 
varying stimulus parameters, while anticipatory, antisaccade, prosaccade, self-paced, free viewing, 
and pursuit EM tasks were separately recorded. Results: (i) BR rate in healthy controls was fastest 
and had the least duration of mixed percepts using a drift speed of 8 cycles/sec in an aperture of 
1.5 degrees of visual angle, and (ii) BR rate did not significantly correlate with any EM variables 
assessed (p>0.01).  
 
Discussion: The stimulus variation findings may warrant a change in the current BR rate 
endophenotype testing protocol by increasing drift speed from 4 to 8 cycles/sec, however this 
awaits confirmation in a similar study using clinical psychiatric subjects. The EM findings support 
progression of large-scale endophenotype studies because the trait does not appear to be 
affected by EM profiles, however this too requires direct assessment in psychiatric subjects. A 
clinical study of stimulus parameter variation and EM profiles will be stage 2 of this work. 
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12.30-12.35pm  

Poster 

Presentation 

Speaker: Ms Jodie Abramovitch (Immunology) 

Title: Characterisation of IgE cross-reactivity 

between Australasian crustacean species in 

shellfish-allergic patients 

Supervisors:  Prof Robyn O’Hehir, Prof Jennifer 

Rolland 

Abstract 

Jodie B. Abramovitch1,2, Sandip Kamath3, Nirupama Varese1,2, Celia Zubrinich2, Andreas L. Lopata3, 

Robyn E. O’Hehir1,2, Jennifer M. Rolland1,2 

1 Department of Immunology, Monash University, Melbourne, Australia  

2 Department of Allergy, Immunology and Respiratory Medicine, The Alfred Hospital and Monash 

University, Melbourne, Australia 

3 School of Pharmacy and Molecular Science, James Cook University, Townsville, Australia 

 

Background: Shellfish are a major cause of food-induced anaphylaxis and crustaceans, especially crabs and 

prawns, are a common cause of shellfish allergy world-wide. Current diagnostic tests are limited by lack of 

knowledge of clinically relevant crustacean, in particular crab, allergens and there is no specific 

immunotherapy. Clinical co-allergy between crustacean species is often observed but whether this is due to 

multiple sensitivities or to IgE cross-reactivity is unclear. Adding complexity, thermal processing alters 

allergenicity of food proteins. Tropomyosin is a well-documented shellfish allergen and can contribute to IgE 

cross-reactivity between some crustaceans. However, knowledge of the clinical importance of crab allergens 

and their cross-reactivity is limited. This project examined the allergenicity, with a focus on the effect of 

thermal processing on IgE reactivity, of allergens from four Australasian crustacean species: blue swimmer 

crab, mud crab, black tiger prawn and banana prawn. 

Methods: Crustacean-allergic patients were selected on the basis of positive shrimp ImmunoCAP 

(specific IgE) and convincing clinical history. IgE reactivity of raw and cooked crustacean extracts was 

assessed using IgE ELISA, immunoblot and basophil activation. Blue swimmer crab tropomyosin was 

cloned and sequenced. IgE cross-reactivity between extracts was assessed by IgE inhibition ELISA 

and immunoblot. 

Results and conclusions: Differences were apparent between the crustacean species but cooked 

extracts consistently showed greater IgE reactivity than raw. Basophil activation tests confirmed 

clinical relevance of IgE reactivity. There was strong cross-reactivity between cooked extracts, 

particularly due to tropomyosin, but also evidence for crab-specific IgE reactivity. Blue swimmer 

crab tropomyosin, Por p 1, was identified as a novel allergen. These findings will advance more 

reliable diagnosis and management of potentially severe food allergy due to crustaceans. 
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12.35-12.40pm  

Poster 

Presentation 

Speaker: Ms Caroline Tuck (Gastroenterology) 

Title: Utilising cooking methods can reduce the 
FODMAP content of legumes to assist in increasing 
fibre intake 

Supervisors: Dr Jane Muir, Prof Peter Gibson, Dr 

Jacqueline Barrett 

Abstract 

Background/Aims: While legumes are an important source of dietary fibre, they may be avoided 
due to their potential to provoke functional gut symptoms (bloating, abdominal pain and change in 
bowel habits) due to their high content of FODMAPs (Fermentable Oligosaccharides, Disaccharides, 
Monosacchar- ides And Polyols). The solubility of FODMAPs offered an opportunity to specifically 
reduce their content by appropriate cooking techniques. The aim was to investigate the effect of 
cooking times and straining on the FODMAP content of legumes.   
 
Methods: As a prototype, red lentils were simmered in water for variable lengths time. Seven 
variations were made including raw; simmered for 5, 10, 20 and 30 minutes and subsequently 
strained; simmered for 30 minutes without straining; and the strained liquid. Samples were analysed 
for their FODMAP content by enzymatic and HPLC techniques.  
 
Results: The main FODMAPs present were fructans and galactooligosaccharides. Simmering reduced 
total oligosaccharide content from 1.78 to 0.44-0.53 g/serve, with no differences across different 
simmering times. The strained liquid after 30 min cooking contained 0.49 g/serve total 
oligosaccharide. Fructan content reduced from 0.50g in raw to 0.13(0.12-0.14)g in cooked and 
strained lentils, whilst unstrained lentils were higher (0.18g). The galacto- oligosaccharide content 
followed a similar pattern.  
 
Conclusions: Due to rapid leaching of oligosaccharides, cooking legumes for a short duration with 
removal of the strained liquid reduces the FODMAP content by three-quarters. This strategy may 
facilitate the use of legumes to increase fibre intake in those attempting to reduce FODMAP intake 
because of functional gut symptoms.  / Funding source(s): N/A. 
 

Publications 

Tuck CJ, Muir JG, Barrett JS, Gibson PR. Fermentable oligosaccharides, disaccharides, 
monosaccharides and polyols: role in irritable bowel syndrome. Expert review of gastroenterology & 
hepatology. 2014, 8(7), 819-834 
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12.40-12.45pm  

Poster 

Presentation 

Speaker: Ms Sara Mokhtar 

Title: the beta-amyloid protein-induced 

phosphorylation of crmp-2 at thr555 site inhibits 

neurite outgrowth and axonal transport in 

alzhiemer’s patients   

Supervisors: Dr Steven Petratos and Prof Richard 
Boyd 

 
Abstract 
 

Evidence suggests that oligomeric Abeta can induce neuritic dystrophy, a pathological hallmark of 

Alzheimer's disease (AD). We set out to investigate how the Abeta peptide regulates the collapsin 

response mediator protein (CRMP-2). Post-mortem temporal and frontal lobe cortical AD (n=8 patients), 

multiple sclerosis (MS) (n=5), Huntington disease (HD) (n=4), fronto-temporal dementia (FTD) (n=9) and 

non-neurological disease control brain lysates (n=7) were analysed by immunoprecipitation, western 

blotting and immunostaining to identify CRMP-2 phosphorylation and inhibition of CRMP-2 binding to 

kinesin and tubulin. Coronal brain sections from Tg2576 mice (n=12) were also immunostained for 

phospho-Thr555 CRMP-2 and data compared directly with sections from wild type brains (n=4). SH-SY5Y 

cells were also transfected with CRMP-2 phosphorylation-mutant constructs (n=5), treated with Abeta1-

40 and Abeta1-42 (0.5, 1.0 and 10uM for 24h), to define which Abeta-mediated kinase may initiate 

phospho-CRMP-2-dependent neurite abnormalities. Human brain lysates showed increased 

PThr555CRMP-2 levels in AD when compared with FTD and control samples. Decreased kinesin and 

tubulin levels were observed after CRMP-2 immunoprecipitation from AD brain samples. Cortical and 

hippocampal neurons from aged Tg2576 mice (12-18 months) demonstrated substantial PThr555CRMP2 

immunostaining colocalised with hyperphosphorylated tau. Moreover, SH-SY5Y cells transfected with the 

T555A phospho-CRMP-2 mutant construct generated larger processes, compared to cells transfected 

with other phospho-mutant constructs following the provision of Abeta in culture. These data suggest 

that the phosphorylation of the Thr555 site on CRMP-2 may mediate Abeta-dependent neurite 

abnormalities associated with AD pathology through dislocation from kinesin motor proteins vital for the 

integrity of anterofrade axonal transport.   
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12.30-12.40pm  

Oral Presentation 

Speaker: Ms Hannah Pearce (Baker IDI Institute)  

Title: Preventing atherosclerosis development with 
a targeted gene therapy to inhibit VCAM-1 

Supervisors: Dr Christoph Hagemeyer, Prof 

Karlheinz Peter 

Abstract 

Cardiovascular disease is the leading cause of death in the developed world, and atherosclerosis is 

a major factor in this.  Atherosclerosis is driven by inflammation and an important step, 

particularly in the early stages, is the recruitment of leukocytes. This occurs through Vascular Cell 

Adhesion Molecule (VCAM-1), which is expressed on the inflamed endothelial walls. If this 

recruitment could be blocked it would be beneficial in preventing disease.  

 

A therapeutic gene has been developed which disrupts the function of VCAM-1, and could be 

delivered with an adeno associated virus (AAV) to allow a long term preventative therapeutic 

strategy. In order to specifically deliver this to early stage plaques, where it would be most 

effective, a single chain antibody against VCAM is employed, along with a variety of conjugation 

techniques to attach it to the AAV. Effective and safe delivery of the recruitment blocking gene 

towards early stage plaques is a strong focus. The anti VCAM scFv has been successfully produced, 

and the optimisation of the attachment methods is progressing well.  

 

Successful development of this system would mean a one shot, non-invasive and preventative 

treatment for the prevention of plaque growth and its associated diseases. It also would provide a 

flexible platform technology for similar strategies in other inflammatory diseases and generally for 

targeted therapeutic gene delivery.  

Recent Awards 
- Co-funded National Heart Foundation and National Health Medical Research Council Scholarships 
- Baker IDI Bright Sparks Top up scholarship 
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12.40-12.50pm  

Oral Presentation 

Speaker: Miss Emily Stevenson (Baker IDI Institute) 

Title: The effects of positive allosteric modulation of 
GABAA receptors upon stress and hypertension in 
Schlager hypertensive mice 

Supervisor: Prof Geoff Head, Dr Pamela Daven, A/Prof 

Rodger Evans   

Abstract 
An exaggerated pressor response to stress has been linked to the subsequent development of 

hypertension. Hypertensive Schlager mice (BPH/2J) have neurogenic hypertension associated 

with abnormal reactivity of neurons in the forebrain integrating the response to aversive stress. 

Recent studies suggest they also have functional and molecular differences in GABAA receptors 

compared with their normotensive counterparts (BPN/3J). Allopregnanolone is an endogenous 

neurosteroid reduced by chronic stress and when administered, decreases anxiety by positive 

allosteric modulation of GABAA receptors.   

Objectives: To determine if allopregnanolone reduces the pressor effects of stress and basal 

MAP in BPH/2J mice.  

 

Methods: Male BPN/3J (n=9) and BPH/2J (n=5-7) mice received vehicle or allopregnanolone 

(5mg/kg/day) via subcutaneous minipumps for two weeks. Prior implantation of telemetric 

probes enabled recording of mean arterial pressure (MAP), heart rate (HR) and activity before 

and after minipump implantation. The cardiovascular response to aversive (dirty cage switch and 

restraint) and non-aversive (feeding) stress tests as well as ganglionic blockade with 5mg/kg 

pentolinium were recorded before and after minipump implantation. Changes in mRNA 

expression of GABAA were assessed by qRT-PCR.  

 

Results: Allopregnanolone reduced systolic arterial pressure (-7.4mmHg, P<0.01) and diastolic 

arterial pressure (-4.46mmHg, P=0.02) and attenuated the depressor response to pentolinium in 

BPH/2J mice; whereas no effect upon MAP was observed in BPN/3J mice. Allopregnanolone 

produced marked reductions in the pressor response to both cage switch and feeding stress (-

20%, P<0.01) in BPH/2J mice; whilst increasing the pressor response to aversive stress in BPN/3J 

mice (+33-48%, P<0.001). Allopregnanolone selectively increased the expression of α4 and δ 

subunits of GABAA receptors which mediate tonic inhibition in the hypothalamus of BPH/2J mice 

(1.7-4.8 fold, P<0.05).   

 

Conclusions: The selective antihypertensive and stress inhibitory effects of allopregnanolone in 

BPH/2J hypertensive mice suggests that allosteric modulation of GABAA receptors in the 

hypothalamus may be a major cause of hypertension in this model. 

Recent awards 
- G.D Thorburn Prize for receiving the top mark in honours   
- HBPRCA to American Heart Association - Council for High Blood Pressure Research Award for top 

student oral 
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12.50-1pm  

Oral Presentation 

Speaker: Ms Maria Daglas (ACBD)  

Title: The effect of inhibiting plasmin generation 
with tranexamic acid treatment following traumatic 
brain injury 

Supervisors: A/Prof Rob Medcalf, A/Prof Frank 

Alderuccio, Ms Maithili Sashindranath 

Abstract 
Coagulopathy occurs in a third of severe trauma patients due to impaired clotting and increased 
fibrinolysis and is associated with a worse outcome and high mortality rate. Fibrinolysis involves 
the breakdown of a fibrin clot typically by the serine protease plasmin but more recent findings 
have shown an important role of the fibrinolytic system in the brain, particularly as a modulator of 
blood brain barrier (BBB) permeability. Anti-fibrinolytic agents such as tranexamic acid (TXA) 
which have shown promising results in current clinical trials, seem to reduce intracranial 
haemorrhage and improve outcome after severe trauma, including patients with traumatic brain 
injury (TBI). TXA acts by binding to lysine binding sites on plasminogen (inactive precursor of 
plasmin) preventing binding to fibrin and subsequent clot breakdown. However, it is not clear as 
to whether TXA acts solely through blocking the conventional plasmin mediated fibrinolysis or via 
blocking its non-fibrinolytic effects on BBB permeability. Furthermore, preliminary studies have 
shown that plasmin may also be involved in immunosuppression; a common occurrence in the 
acute phase of brain injury.   
 
We assessed BBB permeability via quantitation of albumin and motor function impairment using 
treadmill gait analysis in mice subjected to TBI or sham procedure treated with TXA. We found 
that TXA treatment significantly reduced albumin extravasation at 3 hours post-TBI. Furthermore, 
we performed whole blood profiling of mice using the Hemavet blood analyser. Surprisingly, our 
findings showed a significant elevation of leukocytes in the TXA treated mice subjected to TBI 
compared to vehicle and sham mice at the 3 hour time-point. This is consistent with the notion 
that plasmin promotes immunosuppression and influences the inflammatory response after TBI, 
and that TXA treatment can reverse this effect. Hence, TXA may be a beneficial drug for TBI 
patients, not only by reducing intracranial haemorrhage but also by improving BBB integrity and 
the immune response. 
Publications 
Crack, P., et al., Anti-lysophosphatidic acid antibodies improve traumatic brain injury outcomes. 
Journal of Neuroinflammation, 2014. 11(1): p. 37.  
 
Cops, E.J., et al., Tissue-type plasminogen activator is an extracellular mediator of Purkinje cell 
damage and altered gait. Exp Neurol, 2013. 249: p. 8-19.  
 
Sashindranath, M., et al., The tissue-type plasminogen activator-plasminogen activator inhibitor 1 
complex promotes neurovascular injury in brain trauma: evidence from mice and humans. Brain, 
2012. 135: p. 3251 - 3264. 
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1-1.10pm  

Oral Presentation 

Speaker: Miss Shauna French (ACBD) 

Title: Distinct function of the platelet thrombin 
receptor, PAR4, rationalises a novel target for anti-
platelet therapy 

Supervisors: Dr Justin Hamilton, A/Prof Rob Andrews 

Abstract 
Thrombin-induced platelet activation results in the formation of the arterial thrombi that  cause 

two of the most lethal manifestations of cardiovascular disease – acute myocardial infarction and 

occlusive stroke. Thrombin activates platelets via protease-activated receptors 1 (PAR1) and 4 

(PAR4). Much is known about the function of PAR1 and the first PAR1 antagonist, vorapaxar, has 

recently been approved by the FDA for the prevention of myocardial infarction. In contrast, the 

function of PAR4 is poorly understood, in large part due to the lack of receptor antagonists. 

Therefore, we developed a function blocking anti-PAR4 antibody to probe for the functions of 

PAR4 and to determine whether PAR4 inhibition may be a tenable antiplatelet target. In human 

isolated platelets, the anti-PAR4 antibody  inhibited thrombin-induced phosphatidylserine (PS) 

exposure, but not other measures of platelet activation examined. Since PS exposure is critical for 

the assembly of blood borne coagulation factors on the platelet surface, we next examined 

platelet procoagulant activity in an ex vivo human whole blood thrombosis assay. Using a novel 

fluorescent thrombin-sensor to directly quantitate thrombin activity, the anti-PAR4 antibody, but 

not a PAR1-specific inhibitor, significantly decreased thrombin activity on the platelet surface 

during thrombus formation. These data show that inhibition of PAR4, but not PAR1, impairs 

platelet procoagulant activity and overall thrombin generation in the setting of thrombus 

formation, and suggest that PAR4 may be an appropriate target for the prevention of arterial 

thrombosis. 

Recent awards 
2013, HAA Lab Poster Prize 
 

Publications 
Sidhu TS, French SL and Hamilton JR. Differential signaling by protease-activated receptors: 
implications for therapeutic targeting. International Journal of Molecular Sciences, 2014, 15, 6169-
6183. 
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1.10-1.20pm  

Oral Presentation 

Speaker: Ms Sree Malakar (Gastroenterology) 

Title: Naturally occuring dietary salicylates in 
common australian foods 

Supervisors: Dr Jane Muir, Prof Peter Gibson, Dr Jaci 
Barrett 

Abstract 

Background/Aims: Salicylic acid (SA) is a phytohormone involved in plant immunity. Aspirin, a 

commercially available SA, might play beneficial role in cardiovascular health and colon cancer. It 

may also cause urticaria, angioedema, asthma, gastrointestinal symptoms in SA-sensitive 

individuals. Dietary SA might exert similar beneficial effects and/or may induce similar symptoms 

in sensitive individuals. To develop dietary strategies, data on SA content of food is essential, but 

the available literature is limited and somewhat controversial. Hence the aims of this study were 

to apply and validate state-of-the-art methodology to accurately determine the SA content of 

common foods, and to compare the results with currently published data.  

 

Methods: Gas chromatography-mass spectrometry (GC-MS) was used to analyse 113 food items 

including common Australian fruits, vegetables, herbs, spices, sugars, cereals, oils and beverages. 

Each sample was pooled from five areas. SA-d6 was used as an internal standard and MSTFA as 

derivatizing agent.  

 

Results: Technical sextuplicates showed a coefficient of variation of 3.03%. SA content was 

measurable in all foods analysed except oils, sugars and cereals, and ranged from 0.05-6 

(vegetables), 0.04-2.67 (fruits), 0.10-1.21 (herbs/spices) and 0.51-1.18 mg/serve (beverages). 

Considerable differences with published data were noted for, for example, pumpkin and pears 

while eggplants and dates were similar.  

 

Conclusions: GC-MS is a valid way of determining SA content of food. The results reveal gaps and 

inconsistencies within the extant literature. There is a pressing need for further research 

extending the analysis to a wider range of food items.   
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