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AUSTIN RESEARCH PRIZE WINNER 2003
The Influence of Vascular Inflow Occlusion on Progressive Liver Necrosis and Microvasculature
Following Interstitial Laser Thermotherapy
Authors: M Nikfarjam, C Malcontenti-Wilson, C Christophi. Department of Surgery, University of Melbourne, Austin
Health.
Background: Laser, radiofrequency and microwave are common techniques for local destruction of liver tumours by
focal hyperthermia. The main limitation of focal hyperthermia treatment is the volume of necrosis that can be
achieved. Blood flow occlusion is commonly advocated as an adjunct to focal hyperthermia to increase the volume of
tissue necrosis based on macroscopic and histological assessment of immediate or direct thermal injury. This study
examines the impact of blood flow occlusion on direct and indirect laser induced thermal liver injury in a murine
model using histochemical methods to assess tissue vitality.
Methods: Focal hyperthermia produced by laser (Nd-YAG - wavelength 1064 nm) was applied to the liver of inbred
male CBA strain mice at 2W for 50 seconds (100J). Treatment was performed with and without temporary portal vein
and hepatic artery blood flow occlusion. Animals were killed upon completion of the procedure to assess direct
thermal injury and at 24, 48 and 72 hours to assess the progression of tissue damage. The maximum diameter of
necrosis was assessed by vital staining for nicotinamide adenine dinucleotide (NADH) diaphorase. Microvascular
changes were assessed by laser Doppler flowmetry, Confocal in-vivo microscopy and scanning electron microscopy.
Results The direct thermal injury (mean(S.E.) assessed by NADH diaphorase staining was significantly greater
following focal hyperthermia treatment without blood flow occlusion than with blood flow occlusion (3.3(0.4)mm vs.
2.9(0.3)mm; P=0.005). Tissue disruption, cracking and vacuolization was more pronounced adjacent to the fibre
insertion site in the group treated with focal hyperthermia combined with blood flow occlusion. There was an
equivalent increase in the extent of injury following therapy in both groups that reached a peak at 48 hours. The
maximum diameter of necrosis in the focal hyperthermia alone group at 48 hours was significantly greater than the
focal hyperthermia combined with blood flow occlusion group (5.8(0.4)mm vs.5.3(0.3)mm; P=0.011). The patterns of
microvascular injury were similar in both groups, varying in extent.
Conclusion: Temporary blood flow inflow occlusion appears to decrease the extent of initial injury measured by vital
staining techniques and does not alter the time sequence of progressive tissue injury following focal hyperthermia
therapy.

AUSTIN RESEARCH PRIZE JOINT WINNER 2004
Tumour Hypoxia in Renal Cell carcinoma using Polarographic Oxygen Sensor Measurements,
Immunohistochemistry and serum Osteopontin.
Authors: N Lawrentschuk, C Murone, AMT Poon, J Sachinidis, G O'Keefe, LG Johns-Putra, Z. LIU, I Davis, AM
Scott, DM Bolton University of Melbourne, Departments of Surgery and Urology; Ludwig Institute for Cancer
Research, Austin Health.
Introduction & Objectives
The purpose of our research is to evaluate oxygen levels and angiogenesis within renal cell cancers (RCC), as evidence
suggests they are hypoxic, given their resistance to radiotherapy and chemotherapy. Hypoxia has now been shown in
other tumours to correlate with resistance to treatment and poor prognosis. Our study builds on the finding of hypoxia
in RCC and explores its relationship with immunohistochemical markers of hypoxia and a new novel marker of
hypoxia in tumours, serum osteopontin
Method
Patients who were undergoing radical nephrectomy for RCC had : 1) Evaluation of oxygen levels (pO2) within their
renal cell cancers in vivo using a Polarographic Oxygen Sensor. 2) Immunohistochemistry including microvessel
density to confirm at a sub-cellular level the relationship of hypoxia with the expression of proteins associated with
hypoxia and angiogenesis in RCC and 3) Human osteopontin ELISA immunoassay techniques to analyse the serum
levels of osteopontin.
Results
30 patients have been recruited thus far and we have demonstrated that RCC are relatively hypoxic (median pO2
7.2mmHg) compared to normal renal tissue (26.3mmHg). Microvessel density is increased in RCC compared to
normal tissue indicating increased angiogenesis. Other markers if hypoxia were also increased. Serum osteopontin in
patients with RCC was greater at 17.65± 5.3 ng/ml (mean± 95% C.I.; range 5-41) compared to controls 8.75± 2.17
ng/ml (range 8-12).
Conclusions
Renal cell cancers are relatively hypoxic and more angiogenic compared to normal tissue within the same kidney. This
may explain resistance to radiotherapy and chemotherapy whilst helping to identify future therapeutic targets in the
management of advanced renal cell cancer. Serum osteopontin has been demonstrated to be raised in RCC and is a
novel tumour marker for renal cell carcinoma.

AUSTIN RESEARCH PRIZE JOINT WINNER 2004
A randomised, double-blind, placebo-controlled cross-over pilot study of glibenclamide in patients
with septic shock
Authors: Stephen Warrillow, Moritoki Egi, Rinaldo Bellomo
Department of Intensive Care, Austin Hospital, Melbourne, Australia.
Background

Severe sepsis often causes a hypotensive shock state. Hyperpolarisation of the vascular smooth muscle cell
membrane, due to the marked K+ efflux prevents Ca2+ entry into cells and may be responsible for
‘vasoplegia’. Glibenclamide (normally an oral hypoglycaemic agent) blocks the ATP-dependent K+ channel
and may prevent hyperpolarization this restoring intra-cellular Ca2+ levels and re-sensitising vascular smooth
muscle to noradrenaline. Animal studies have demonstrated that glibenclamide restores vascular sensitivity
to noradrenaline. However, this effect has not been previously studied in humans.
Objective
To test whether glibenclamide restores noradrenaline responsiveness in septic shock patients.
Method
Prospective, double-blind, placebo-controlled cross-over pilot study, in 10 patients with septic shock requiring an
infusion of noradrenaline to receive either enteral glibenclamide 20mg or placebo. After twenty-four hours, each
patient crossed over to receive the alternative therapy. The primary end-point was the change in noradrenaline infusion
rate over time with maintenance of target mean arterial pressure. Secondary end-points included changes in heart rate
and serum lactate levels.
Results
Glibenclamide was adequately absorbed enterally and, as expected, induced a significant decrease in serum glucose
concentration (Mean glucose: 5.97± 2.17 vs 7.65±2.43 (P<0.0001) and increased the need for parenteral glucose
administration. During glibenclamide treatment mean noradrenaline requirements fell from 13 to 4 µmol/min
compared to a change from 19 to 7 µmol/L for placebo. The two changes represented a decrease of 78.9% and 71.1%
in dose respectively (NS). There were also no significant changes in heart rate, mean arterial blood pressure and lactate
concentration.
Conclusions
Glibenclamide was well absorbed enterally and exerted its hypoglycaemic effect reliably. However, it failed to achieve
a greater reduction in noradrenaline dose than placebo. Our observations suggest that, in septic humans, blockade of
ATP-potassium dependent channels does not have a potent effect on vasomotor tone.

AUSTIN RESEARCH PRIZE WINNER 2005
In-vivo tumour hypoxia, angiogenesis and characterisation of carbonic anhydrase IX expression with
xenografted human Renal Cell Carcinoma in animal models using

124

I-cG250 Positron

Emission

Tomography, Biodistribution, and Oxygen studies.
Authors: Nathan Lawrentschuk, C Murone, A Rigopolous, A Mountain, D Wang, G O'Keefe, G Jones, FT
Lee, Ian Davis, Andrew M Scott, Damien M Bolton University of Melbourne, Departments of Surgery and
Urology; Ludwig Institute for Cancer Research and the PET Centre, Austin Health.
Introduction:
Hypoxia stimulates angiogenesis and has been demonstrated in tumours where it correlates with resistance to treatment
and poor prognosis. We have demonstrated hypoxia in human Renal Cell Carcinoma (RCC). The purpose of animal
models was to further evaluate oxygen levels within RCC whilst also focusing on expression of the protein carbonic
anhydrase IX (CA IX). This protein is stimulated by hypoxia and involved in angiogenesis and may be a potential
tumour target for imaging and future therapies. The human antibody cG250 binds to CAIX in vivo allowing
biodistribution and PET studies when radiolabeled with iodine-124 (I124).
Method:
Balb/c nude mice had human RCC (SK-RC-52) xenografted subcutaneously. Tumours were grown to different
volumes with oxygen levels measured. Further groups then had the radiolabelled monoclonal antibody 124I-cG250 (that
binds to CA IX) injected intravenously and had Positron Emission Tomography (PET), gamma counting and oxygen
studies performed on days 0, 1, 2, 3, 5, 7, 10 and 14 post injection. Immunohistochemistry and autoradiography was
also performed.
Results:
An inverse relationship between tumour volume and hypoxia within the model was established (P<0.001).
Furthermore, CA IX was expressed by tumours with maximal uptake of

124

I-cG250 on days 2/3 by distribution with

gamma counting that could be correlated with uptake on PET imaging. Also,

124

I-cG250 as read by gamma counter

correlated with noninvasive PET scanning standardised uptake values of the radioisotope within tumours.
Conclusions:
The xenograft model confirms our previous findings that human RCC are relatively hypoxic compared to normal
tissue. Also, that the level of hypoxia is inversely proportional to tumour size. CAIX was confirmed as an imaging and
potential therapeutic target in RCC. Finally, a correlation was made between PET scanning with

124

I-cG250 and

biodistribution within tumours by gamma counting confirming the potential to serially PET scan animals rather than
sacrifice in future biodistribution studies. This has major implications for animal ethics and the design of future
biodistribution studies that are routinely used to characterised new radioisotopes and radiolabeled antibodies used to
treat a variety of cancers.
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THE ROLE OF CO-ENZYME Q10 IN PRESERVATION OF RODENT LUNGS
Lim Hou-Kiat, Calderone A, Pepe S, Rosenfeldt FL, Marasco S.
Baker Heart Research Institute (Wynn Domain), Monash University Department of Surgery, Alfred Hospital,
Melbourne, Australia.
Introduction and Aims: Co-enzyme Q10 (CoQ10) is a vital component of the mitochondrial respiratory
chain and improves efficiency in the synthesis of adenosine triphosphate (ATP). It has been shown to
attenuate ischemia-reperfusion injury in the heart. The aim of this study is to evaluate the effect of oral
CoQ10 in lung tissue concentration and to evaluate its role in prolonged pulmonary anesthesia and ischemiareperfusion injury.
Hypothesis: In a laboratory setting, high dose of oral CoQ10 will provide increased lung tissue levels
thereby avoiding future need for daily intra-peritoneal injections. Increased tissue level of CoQ10
ameliorates lung injury in the setting of prolonged anesthesia and ischemia-reperfusion.
Methodology: In determining the absorption of oral CoQ10, group 1 (n = 6) had 1ml of peanut butter and
group 2 (n = 6) had CoQ10 (150mg/kg) mixed with peanut butter. All rodents were individually housed and
given liberal food and water. After seven days of supplementation, tissues were procured. In the second part
of the study, each rodent had one lung subjected to 90 minutes of ischemia and 180 minutes of reperfusion
(damaged). The remaining lung was not subjected to direct ischemia-reperfusion but shared the same
pulmonary-systemic circulation and same ventilation period (healthy).
Results: High dose oral CoQ10 for 7 days, significantly (p < 0.05) increased plasma concentration of CoQ10
and lung tissue CoQ10. In the treated group (group 2), there was a fifteen-fold difference in plasma
concentration and three-fold difference in lung concentration of CoQ10. In lungs subjected to only prolonged
pulmonary anesthesia (healthy), CoQ10 treatment provided significantly (p = 0.005) lower increase in peak
airway pressure at the end of 3 hours of ventilation. However, it was not associated with an improved gas
exchange, higher lung ATP content or lower lung Malondialdehyde (MDA). In lungs subjected to significant
ischemia-reperfusion (damaged), CoQ10 did not confer any advantage in the measured parameters of peak
airway pressure, gas exchange, lung ATP and lung MDA.
Conclusions: A high dose, short term regime of oral CoQ10 provided an increase in plasma and lung tissue
concentration. The increased levels of CoQ10 conferred some protection to the lung with prolonged
pulmonary anesthesia independent of ATP or cellular lipid damage (MDA).

POST-OPERATIVE CHANGES IN PROTHROMBIN TIME FOLLOWING HEPATIC RESECTION:
IMPLICATIONS FOR PERI-OPERATIVE ANALGESIA
Laurence Weinberg, Nick Scurrah, Kevin Gunning, Larry McNicol
Departments of Anaesthesia, Austin Health, Studley Road, Victoria, 3084, Australia and Addenbrooke’s
Hospital, Cambridge, CB1 5HB, UK
Background: Disorders of coagulation may occur after uncomplicated hepatic resection in patients who have
normal pre-operative coagulation profiles, even in the absence of massive transfusion. This has major implications
for anaesthetic practice, particularly when considering inserting an indwelling epidural catheter for intra-operative
anaesthesia and post-operative analgesia. Coagulopathy increases the risk of bleeding complications associated
with epidural techniques and can lead to epidural haematoma and spinal cord compression. This study examines
changes in blood coagulation and hepatic function in patients undergoing hepatic resection, and investigates
whether the duration of surgery, extent of the hepatic resection, and patient age are predictors of post-operative
coagulopathy.
Methods: A retrospective study examining the records of patients who underwent hepatic resection during a 5year period. Only data from patients with normal pre-operative hepatic, coagulation and platelet profiles were
analysed. Preoperatively all patients were offered an epidural catheter. General anaesthesia was administered
using a protocol designed to standardise patient care. Data collected included patient demographics, type of
operation performed, duration of surgery, hepatic resection weight, and hepatic resection histology. Laboratory
tests collected included platelet count, prothrombin time (PT) and liver function tests (LFT’s). Laboratory values
were recorded for seven consecutive days, or until hospital discharge. Variables such as hepatic resection weight,
duration of surgery, and patient age were investigated for possible correlation with changes in the PT and LFT’s.
Standard descriptive statistics were used to calculate means and percentages.
Results: 145 patients were included. The mean age was 61 years. 56 patients were female. The most common
operation type was a right hemihepatectomy followed by left hemihepatectomy. The mean duration of surgery
was 4.2 hours. The mean hepatic resection weight was 667 grams. The most common resection histology was
metastatic colon carcinoma. Compared to pre-operative values, PT was significantly increased throughout the
post-operative period. Linear regression analyses revealed that prolongation of PT correlated with both duration
of surgery and hepatic resection weight. There was no correlation between PT and patient age. Multiple
regression analyses showed that when duration of surgery was adjusted for weight, both variables remained
significant indicators of changes in PT. Postoperative changes in LFT’s were not clinically significant.

Conclusion: Significant changes in coagulation following hepatic resection occur, even in low risk patients who
have normal pre-operative coagulation and liver function profiles. These results have implications for anaesthetic
practice if neuraxial techniques are being considered for providing post-operative analgesia. Coagulopathy
increases the risk of bleeding complications with regional analgesic techniques with possible sequelae of epidural
haematoma and spinal cord compression. It may be prudent to avoid indwelling catheters if the expected hepatic
resection is large or if the duration of surgery is expected to be prolonged. If neuraxial techniques are used, PT
should be monitored before manipulating or removing the epidural catheter. Prospective randomised trials are
needed to compare the effectiveness and safety of intravenous, interpleural and epidural analgesia in patients
undergoing hepatic resection. A national liver resection peri-operative outcomes database will define the safety
of neuraxial-based techniques and determine effective multimodal alternatives.

DAY-CASE STAPLED HAEMORRHOIDECTOMY: LONG-TERM RESULTS FROM AUSTIN
HOSPITAL
TOG C.H. MBBS, Bui A. FRACS
Colorectal Unit, Austin Hospital, 145 Studley Road Heidelberg Victoria Australia 3084.
Introduction: In 1998, Dr Antonio Longo described stapled haemorrhoidectomy (SH)- a new method by
which prolapsing internal haemorrhoids could be surgically treated in a transanal fashion with a circular
stapler without the need to excise anoderm or perianal skin. He hypothesized that haemorrhoidal symptoms
were primarily related to prolapse of rectal mucosa and anoderm. SH resulted in simultaneous relocation and
fixation of the haemorrhoids and anoderm. Disruption of the superior haemorrhoidal vessels may also reduce
haemorrhoidal blood flow and lead to shrinkage of haemorrhoids. A number of overseas trials have shown
that these results were achieved with significantly less post-operative pain, shorter duration of hospital stay
and earlier return to normal activity than that with traditional open haemorrhoidectomy (OP). There is no
published data on long-term results of Stapled Haemorrhoidectomy (SH). The aim of the study was to
examine the feasibility of day-case SH and the results of SH.
Methods: Design
Prospective survey on post-operative pain of patients who underwent SH. Retrospective chart-review of all
patients who underwent SH and OP during 2002-2004 and comparison of the 2 groups. All patients were
reviewed in outpatient clinic 2-4 weeks post-operatively. Telephone interviews were made in July 2006 to all
patients who underwent SH to survey long-term results of SH.
Data collection: 28 and 17 patients underwent SH and OH respectively. Early outcome measures included
anaesthetic time, length of hospital stay, pain scores and complication. Long-term outcome measures were
symptom recurrence, further intervention required and patient satisfaction.
Results: Mean anaesthetic time and length of stay were 59.2min and 0.67day respectively. 66.7% of SHs
were performed as day cases. Overall complications were 18.9% (urinary retention-8.9%; haemorrhage5.4%; anastomotic stricture-5.4%). Averaged daily pain-score was 5.5/10 on day 1 and 2.5/10 on day 7. 7/17
SH patients who were followed up had symptom recurrence (1 had open haemorrhoidectomy subsequently).
The median follow up was 3.7 years. Overall patient satisfaction was 88.2%.
Conclusion: Stapled haemorrhoidectomy can be performed as a day-case procedure in tertiary hospital. It is
safe and has good long-term result and patient satisfaction.

CORRECTION OF ANION GAP FOR SERUM ALBUMIN AND EFFECT ON ASSOCIATED
MORTALITY
Timothy McIver, David Story. Department of Anaesthesia, Austin Health.
Background: The anion gap is an indicator of unmeasured anions in plasma. An increased anion gap is
associated with metabolic acidosis and has been associated with increased mortality in both surgical and
medical patients. The usual plasma anion gap calculation (sodium + potassium – bicarbonate – chloride)
assumes a normal plasma albumin concentration. When plasma albumin is decreased the anion gap may be
falsely decreased. A simple correction to the usual anion-gap equation for decreased albumin has been
suggested. Further, decreased albumin itself is associated with increased mortality. We tested the hypotheses
that the corrected anion gap would have a stronger association with mortality than the usual, uncorrected,
anion gap.
Method: With Ethics Committee approval, we retrospectively examined the blood chemistry of 1802
patients admitted to the Austin hospital during March 2005. We used Receiver-Operator-Curves (ROCs) to
examine relationship between in-hospital mortality and the usual anion-gap and the anion-gap corrected for
serum albumin concentration. The correction was usual anion-gap + 0.25 X (42-albumin) g/L. The
association between plasma albumin and mortality was also examined. As a second measure, we compared
the odds ratio for in-hospital mortality for the usual anion-gap and corrected anion-gap where the estimate
exceeded the reference range (> 16 mmol/L).
Results: We found that, on average, the corrected anion-gap was greater than the usual anion-gap, with a
mean difference of 2.0 mmol/L (95% CI 1.9-2.0, p<0.001). A quarter of the usual anion gap estimates that
were in the reference range then exceeded the reference range once corrected for albumin. The corrected
anion-gap had a stronger association with in-hospital mortality than the usual anion-gap. The area under the
ROC for the corrected anion-gap was 0.63 (95% CI: 0.58-0.69) compared to 0.57 (95% CI: 0.51-0.64) for the
usual anion-gap, P < 0.001. Half the patients had a plasma albumin below the reference range. The albumin
ROC area was similar to the corrected anion-gap: 0.66 (95% CI: 0.57-0.73). The odds ratio for mortality and
an anion gap >16mmol/L was 2.4 (95% CI: 1.6 – 3.6) for the corrected anion-gap compared to 1.7 (95% CI:
1.1 – 2.7) for the usual anion-gap.
Conclusion: Decreased albumin is common in hospital inpatients and undermines the usual anion gap in
detecting unmeasured anions and in predicting mortality. We conclude that the anion-gap should be routinely
corrected for decreased plasma albumin; and that the plasma albumin concentration should be reported
routinely.

CAPILLARY MORPHOLOGY IS CHANGED BY SEVERE ACUTE PANCREATITIS AND IS
IMPROVED BY HYPERBARIC OXYGEN
C. Cuthbertson, K. Su, C. Malcontenti-Wilson, V. Muralidharan, C. Christophi
Dept. Surgery, University of Melbourne, Austin Hospital, Melbourne, Victoria.
Background: Severe acute pancreatitis is characterized by
alterations to the microcirculation, particularly affecting the
capillary tree, which lead to pancreatic necrosis. The morphology
of the pancreatic microvasculature is known to be affected in severe
pancreatitis, but the effect of hyperbaric oxygen is unknown. The
aims of this study are to determine the progression of pancreatic
microvascular changes caused by acute pancreatitis and to
determine the effect of the administration of hyperbaric oxygen
(HBO).
Methods: Sixty seven male Wistar rats weighing 250-350g were induced with severe pancreatitis by biliopancreatic infusion of 4% sodium taurocholate. Animals were randomised to either HBO treatment or
control. HBO treatment (100% oxygen for 90 minutes at 2.5 Atmospheres) was commenced 6 hours
following induction of pancreatitis, and continued 12-hourly. Surviving animals underwent microvascular
polymer casting of the pancreas at six, 24, 48 and 72 hours following commencement of treatment, and
equivalent time points for control animals. Normal and Sham-operated animals also underwent casting.
Microvascular casts were created by the injection of freshly prepared Mercox resin through a cannula in the
thoracic aorta. The pancreas was removed after 24 hours of polymerisation and further prepared for scanning
electron microscopy of the resin cast. Scanning electron micrographs of the casts were compared for
capillary density, poor capillary filling, vessel diameter, and major morphological changes.
Results: Normal pancreatic microvascular casts showed a dense
network of capillaries, with multiple anastomoses (Image 1).
Significant morphological changes appeared at 24 hours post
induction (Image 2).

Microvascular casts demonstrated poor

capillary filling, decreased capillary density and increased capillary
cast diameter.

Capillary diameter was increased (from 6.7µm to

10.3µm at 24hr, p<0.01, and 11.8µm at 48hr, p<0.001), capillary
heterogeneity was increased (range increased from 13.8µm to 21.4
µm, p<0.001) and capillary density was reduced (from 1140µm-2 to 758µm-2, p<0.01). These changes
occurred at 24hours post induction and were maintained at 48 and 72 hours. Treatment with HBO reduced

the severity of microvascular morphological changes at each time
point (Image 3). These changes became apparent at 48 hours post
induction, and were maintained at 72 hours. At 48 hours, capillary
diameter was decreased toward normal (from 11.8µm to 8.4µm,
p<0.01), range was reduced, and capillary density was increased
(from 722µm-2 to 901µm-2, p<0.01).

Conclusions: Microvascular parameters are affected by acute pancreatitis, with changes detected at 24 hours
and maintained until at least 72 hours. HBO improves the microvascular morphology parameters in acute
pancreatitis towards normal values. HBO has potential as a unique alternative therapy in acute pancreatitis.

A PILOT STUDY OF THE EFFECTS OF COMBINED THERAPY WITH FRUSEMIDE
AND SPIRONOLACTONE ON SERUM SODIUM AND NATRIURESIS IN CRITICALLY
ILL PATIENTS
Rinaldo Bellomo, Yogesh Apte, Stephen Warrillow, Michael Gilles, Donna Goldsmith
Department of Intensive Care, Austin Hospital, Melbourne, Victoria
Background: Hypernatraemia is common in the intensive care unit (ICU) and can result in problems such as
delirium, altered conscious state and seizures. Factors contributing to hypernatraemia include the
administration of loop diuretics as treatment for fluid overload. Spironolactone is an aldosterone antagonist
and promotes natriuresis. It is an established therapy for congestive cardiac failure.
Objective: To assess whether the administration of spironolactone to ventilated patients receiving a
frusemide infusion influences urinary sodium and potassium excretion and attenuates the tendency to
hypernatraemia compared to placebo.
Design: Randomised, double blind, placebo-controlled trial.
Patients: 20 patients with serum creatinine <300 µmol/L on mechanical ventilation in intensive care within
24-hours of commencing a frusemide infusion as treatment for fluid overload.
Methods: In addition to standard therapy, patients were randomised to receive either spironolactone 100 mg
three times daily or placebo by nasogastric tube for the duration of therapy with frusemide infusion. Daily
levels of urea and creatinine, 24-hour urine sodium and potassium, fluid balance and 24-hour blood levels of
aldosterone, hANP, PRA were measured throughout the duration of frusemide infusion therapy.
Results: Change from baseline to maximum-recorded serum sodium was a median of 5 mmol/L for placebo
versus –1 mmol/L for spironolactone (p=0.179). Changes from baseline in serum potassium were minimal
for both groups (maximal deviation less than 2.1 mmol/L) with no difference between the two groups. There
were no significant differences in total urinary sodium or potassium excretion although a trend to higher
urinary potassium excretion was evident in the group receiving placebo (p=0.230). No differences in serum
creatinine or urea levels, measured hormone levels, urine volume, daily fluid balance or frusemide dose
emerged between the two groups.
Conclusions: The administration of high dose spironolactone to ventilated critically ill patients receiving
frusemide by infusion has no significant effects on severity and incidence of hypernatraemia, natriuresis or
potassium balance when compared to placebo.

SENTINEL NODE BIOPSY AND STAGE MIGRATION: FACT OR ARTEFACT?
Joseph J Ischia, Michael Green, FRACS, James Kollias, FRACS
Purpose: Sentinel lymph node biopsy (SNB) has been proposed as an alternative to axillary dissection for
staging patients with early breast cancer. Early studies have suggested that stage migration (upstaging)
occurs with focused histopathological examination and immunohistochemistry of the sentinel node compared
with standard axillary dissection and pathologic examination. This study aims to find evidence of stage
migration following the introduction of SNB.
Methods: Two patient cohorts were compared; 388 who underwent SNB between 1998 and 2004 and 388
patients who underwent axillary dissection without SNB between 1995 and 1998. Patients were matched for
age, method of detection, pathological tumour size and grade. Logistic linear regression analysis was used to
determine differences in lymph node positivity between cohorts. McNemar’s test was used to determine
differences between matched pairs.
Results: There was no statistical difference in lymph node positivity between the historical cohort and the
SNB group (36% versus 35% respectively, p=0.79). The point estimate for the increase in the Odds Ratio
for the SNB group is 1.05 (95% CI 0.76-1.44). Using sub-group analysis, there were no clinical or
histological factors associated with an increase in lymph node positivity for SNB, although there was a trend
for grade 1 tumours to be lymph node positive following SNB (Odds Ratio 2.36, 95% CI 0.76-7.3)
Conclusion: The introduction of SNB does not increase the rate of LN positivity. This finding is
counterintuitive, but could be explained by false negatives with SNB.
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Mission Statement
We will achieve excellence in attracting the highest quality staff and
students, fostering strong links with other similar institutions at both
national and international levels.
Introduction: The University of Melbourne Department of Surgery
based at Austin Health is an institution which combines the clinical
practice of HPB (Hepato-Pancreato-Biliary) and transplantation
surgery, clinical research, biomedical research and education at both
undergraduate and postgraduate levels. This includes the Hepato
Pancreato Biliary Surgical Unit and Transplantation Surgery Unit,
the Victorian Liver Transplant Unit and the biomedical research
resources of three NHMRC supported research groups. Our location
and expertise provides the ideal opportunity to achieve our long term
vision of translation of basic science discoveries into clinical practice.
The Department is a member of the Austin Biomedical Alliance
(ABmA), a strategic research alliance bringing together biomedical,
clinical and public health research of University and Hospital
Departments and Research Institutes at Austin Health.
The Clinical Surgery aspect of the department specializes in the management of complex disorders of the liver,
pancreas and bile ducts. This involves a multi-disciplinary approach working closely with the gastroenterology,
radiology, and oncology units. It includes surgical techniques such as liver transplantation, resectional surgery,
minimally invasive surgery and percutaneous thermal ablation. The department has a specific interest in the treatment
of liver tumours, liver transplantation, acute pancreatitis, pancreatic cancer and the development of a comprehensive
HPB surgery database. As part of the clinical service the department conducts a number of clinical trials.
Biomedical Research is carried out by three research groups, namely the HPB Research Group, the Regulatory
Peptide Research Group and the Transplantation Immunobiology Research Group. The foci of biomedical research
in the department include the treatment of colorectal liver metastases, role of regulatory peptides in tumour growth,
liver transplantation, study of immunobiology of transplantation rejection and acute pancreatitis. A number of small
animal models of liver and colon tumours, pancreatitis and liver transplantation have been fully characterized in this
department. Transgenic and knockout animals are also used. Research on animals is conducted under the auspices
of the Austin Health Animal Ethics Committee. Cell culture, morphology, protein chemistry and molecular biology
laboratories are well established techniques within the department.
Medical and Biomedical Education is a significant focus of the department. This includes undergraduate teaching,
Advanced Medical Studies (AMS) research program for medical students and postgraduate teaching for future
surgeons as part of the Royal Australasian College of Surgeons. Other undergraduate and postgraduate courses
conducted by the department include a Biomedical Honours Course, as well as Doctor of Medicine (MD) and Doctor
of Philosophy (PhD) courses. Students undertaking courses within the department originate from both local and
international institutions with a number of candidates from South East Asian centres undertaking doctoral courses
at present.
Collaborative Research is a
major activity of the department
in developing our research
programs. This includes
collaborative projects for both
Biomedical Honours and
Doctoral postgraduate
programs. Collaboration at
present includes local institutes
such as the Ludwig Institute of
Cancer Research as well as
International centres.
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ACADEMIC RESEARCH PROGRAM
BACHELOR OF SCIENCE HONOURS
& POST GRADUATE DIPLOMA IN SCIENCE
The Bachelor of Science (Honours) and Postgraduate Diploma in Science are intensive courses of study which involve
advanced coursework and a research component in a specific area of science. We are accredited by the Faculty of
Science to provide this course which is designed to provide opportunities for students to gain an understanding in
the practice of biomedical research, and to develop skills in:
·
·
·
·
·
·
·
·
·
·

design of a scientific project and consideration of ethical principles used in research;
location and utilisation of information available in scientific and medical literature;
understanding of experimental data in order to construct a rational scientific argument;
introduction to research techniques and applying the techniques to a specific project;
enhancing problem solving skills by undertaking methodological approaches to research;
establishment of time management skills and completion of specific tasks;
collection and critical analysis of information, including statistical assessment of data;
communication of research results in both written and oral form;
organisation of knowledge and identification of potential scope of the research project;
understanding of the concept from bench to bedside.

Course outline
The course commences in February/March and concludes in November after the student has given their final
presentation. The course consists of the following components: a research project, a literature review, an assignment
based on an advanced biomedical science topic, a continuing Education program which includes lectures and Researchin-Progress seminars, a thesis, two departmental seminar presentations, and the submission of an abstract and
presentation of a poster at Austin Medical Research Week (AMRW). Postgraduate Diploma in Science students can
change over to an Honours degree with the achievement of set hurdle requirements. More details can be found at the
Austin Sugery Web Site at http://www.austinsurgery.unimelb.edu.au

UNDERGRADUATE RESEARCH EXPERIENCE PROGRAM
A limited number of positions are available for third year BSc. and B Biomed Sci. students to obtain research experience
in basic laboratory science. The department is in an excellent research environment for science students to take
advantage of research work experience in a hospital setting. The research interests range from treatment of colorectal
liver metastases, the role of gastrointestinal peptides in tumour growth, liver transplantation, Transplantation
immunobiology and severe acute pancreatitis. This program will help students to determine whether they are interested
in completing their studies with an Honours year in the department. Students will rotate through the different laboratories
within the department and gain experience in the techniques used by the various research groups. This will involve
one afternoon per week for six weeks during semester 2. Student selection will be based on interview and academic
record. A $500 disbursement will be awarded to the selected students.
Applications must be submitted to the department by the 30th of June.

ADVANCED MEDICAL SCIENCE COURSE
The Department of Surgery also conducts an Advanced Medical Science course (Liver Tumours) for medical
undergraduates in their third year. The Department is well situated to provide the medical undergraduate with extensive
exposure to basic science research in an environment that also provides a close relationship with clinical medicine.
This allows medical undergraduates to fulfil their research requirements during the 12 months of their attachment.
The research projects offered are the same as those offered to the Honours and RHD candidates.

RESEARCH HIGHER DEGREE (RHD) PROGRAM
The Department of Surgery strongly encourages the undertaking of RHD by thesis (PhD, MD M Surg and MSc). The
main focus of such research is related to hepato-biliary-pancreatic disorders, organ transplantation and regulatory
peptides and transplantation immunobiology. Students from both the medical and biomedical fields are welcome.
There is also strong international interest from regional centres in this program leading to international post doctoral
students undertaking this course.
Currently active research projects include the treatment of liver metastases by vascular targeting agents, macromolecular
drugs and hyperbaric oxygen, the role of liver regeneration in tumour growth, the role of microcirculatory disturbances
and hyperbaric oxygen in severe acute pancreatitis, xenotransplantation and the role of regulatory peptides in the
development of liver, colon, prostate and kidney tumours. In vivo and in vitro models for each of these projects are
well established in the Department. The clinical activity inherent in the department offers excellent opportunity for
the study of human disease based on tissue samples obtained from clinical practice.
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HPB + TRANSPLANTATION RESEARCH PROJECTS
Treatment of Colorectal Liver Metastases by Vascular Targeting agents: Effect
of Oxi4503 and CA4P
The development of new blood vessels is critical to the establishment and growth of
tumours. Recently a number of new agents which have the capacity to affect existing
tumour microvasculature have been developed. This study aims to investigate the effects
of such vascular targeting agents (Oxi4503 or CA4P) on the development of liver
metastases. Specific emphasis is placed on the effects of the compound on the development
of tumour microvasculature and alterations in the tumour microcirculation.

SEM of Tumour Vasculature

This study will be performed on a CBA mouse model of colorectal liver metastases that
is established in the Department of Surgery.The techniques commonly used include
histopathology with light microscopy, immunohistochemistry, laser doppler flowmetry
measurement of tumour and liver blood flow and measurement of oxygen tension. In
addition resin microvascular casting for scanning electron microscopy of tumour and
liver microvasculature and confocal in vivo microscopy for the assessment of tumour
blood flow will be performed.
Project No: HBP 01
Supervision: HPB Research Group

Effect of CA4P on Tumour

Treatment of Colorectal Liver Metastases by Anti-Angiogenic agents: Effect
of ACE Inhibitors and Angiotensin Receptor Blockers

Effect of Captopril

Angiotensin Converting Enzyme (ACE)-Inhibitors and Angiotensin receptor blockers
are used to treat cardiovascular diseases. Some studies have identified preliminary
evidence of an angio-inhibitory effect by ACE inhibitors on tumour blood vessels.
Population based studies have noted a lower incidence of malignancies in those treated
with these drugs. This study investigates the individual and combined effects of ACE
inhibitors and Angiotensin Receptor Blockers on the development of liver metastases.
This study will be performed on a CBA mouse model of colorectal liver metastases that
is established in the Department of Surgery. Techniques that will be used include
histopathology with light microscopy, immunohistochemistry, laser doppler flowmetry
measurement of tumour and liver blood flow and measurement of oxygen tension. In
addition, resin microvascular casting for scanning electron microscopy of tumour and
liver microvasculature, confocal in vivo microscopy for the assessment of tumour blood
flow will be performed.

Mechanism of ACE-I

Project No: HBP 02
Supervision: HPB Research Group and Gastroenterelogy Department

Effect of Liver Regeneration on Growth of Liver Metatsases
Only a small proportion of patients with liver metastases can be treated with a curative
intention by either surgery or local ablative therapies. The majority of these patients will
subsequently develop further metastases, commonly in the remnant liver. Liver has the
capacity to regenerate following surgical resection. This is accompanied by increased
expression of growth factors and their receptors. The effect of liver regeneration, in
particular the growth factors, on the growth of micrometastases remains unknown. This
study investigates the effect of liver regeneration on the growth of new and established
liver metastases.

70% Liver Resection

A CBA mouse model of 70% liver resection and colorectal liver metastases will be used
in this study. This study will use techniques that include induction of liver tumours,
histopathology with light microscopy, stereological volumetry, immunohistochemistry,
blood biochemistry, and molecular biology. Particular emphasis will be placed on the
expression of growth factors and adhesion molecules in relation to the pattern and rate
of tumour growth.
Project No: HBP 03
Supervision: HPB Research Group

Hepatocyte Growth Factors
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HPB + TRANSPLANTATION RESEARCH PROJECTS
Immune Response after Tumour Cell Immunization and Laser Ablation
Therapies which stimulate the host immune system to recognize the tumour antigens may
potentially stimulate an immune response against tumour cells. Immune response may
be stimulated by tumour cell immunotherapy or by the in situ destruction of tumours by
laser ablation or chemotherapy. This study investigates the role of these modalities in the
stimulation of host immunity. A CBA model of colorectal liver metastases will be used
for this study.

Laser Ablation

The aim is to investigate anti-tumour response mechanisms at cellular and molecular
levels, to identify the types of immune cells involved (in-vivo cellular infiltration,
activation, receptor expression, cytokine & chemokine production; adoptive transfer of
effectors; depletion of effectors). Concurrent in vitro studies would address effector
mechanisms and their specificity, and the roles of CD4, CD8, NKT and other immune
cells, and the recognition and killing of tumour target cells. In addition, the different
immunisation regimes are likely to involve antigenic differences, which would be
monitored by gene array and 2-D gel studies, leading to antigen identification and
specificity studies in vitro and in vivo.
Project No: HBP 04
Supervision: HPB Research Group & Burnett

Tumour Heat Shock Proteins

Lymphatic Patterns in Primary and Secondary Liver Tumours

Liver and Metastases

Colorectal cancer is the most common solid organ malignancy across both sexes and
the third common cause of cancer related deaths. The majority of patients die from liver
metastases which tend to recur in the liver even after successful treatment. Little is known
of the presence of lymphatics within the liver parenchyma as well as its development
within liver tumours. The potential role these may play in the intra and extra hepatic
spread of the disease is unknown. Recent study has identified specific receptors (VEGFR2 and VEGFR-3) to Vascular Endothelial Growth Factors (VEGF). VEGF-C and -D are
known to be lymphangiogenic and VEGFR-2 and VEGFR-3 are restricted to lymphatic
endothelium.
This study will investigate the presence of lymphatics in the normal human liver and
cirrhotic liver as well as in primary and secondary liver tumours removed at surgical
resection. A similar study is to be conducted on a CBA mouse model of liver metastases.
Techniques used would include histopathology and light microscopy and
immunohistochemistry for the various lymphatic markers.

VEGF Expression in Tumour

Project No: HBP 05
Supervision: HPB Research Group

Macromolecular Drug Delivery Systems targeting vasculature of Liver
Tumours.
Colorectal cancer is the second highest cause of cancer related deaths in Australia. Over
70% of these deaths are due to bowel cancer spread to the liver. Treatment options for
the majority of these patients are limited. Systemic chemotherapy had a number of
significant side-effects as they are small in size and thereby distributed to both cancer
and normal tissue. Given these limitations, this study aims to evaluate a macromolecular
drug delivery system (DDS) which selectively destroys tumours with minimal effect to
normal tissues.

Tumour Cell Proliferation

DDSs selectively target cancers by exploiting the unique properties of tumour blood
vessels. SMA-Pirarubicin, a macromolecular DDS agent, will be used in a mouse model
of colorectal cancer liver metastases. Macromolecular drugs are successful in destroying
the majority of tumour cells. The variation in effect of these agents may be due to
variations in tissue hypoxia, tumour vessel structure, or angiogenic and growth factor
expression. These features will be investigated and assessed using techniques established
within our laboratory
Project No: HBP 06
Supervision: HPB Research Group

Tumour after treatment
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HPB + TRANSPLANTATION RESEARCH PROJECTS
Role of Kupffer cells and Hepatic Steatosis in Ischaemia Reperfusion injury
in the liver
Ischaemia Reperfusion injury adds to the morbidity of liver surgery and transplantation.
Organ retrieval, preservation and subsequent reperfusion in the recipient induces significant
tissue injury to the donor organ. In liver surgery, temporary occlusion of portal blood flow
may be required for haemostasis. Both these events may adversely impact on subsequent
organ function. Increased fat storage in the liver is thought to be associated with increased
tissue injury after ischaemia reperfusion injury. Similarly the Kupffer cells in the liver are
thought to play and integral and early part in the initiation of such injury.

Hepatic Steatosis

An animal model of liver ischaemia and reperfusion injury in Lewis rats will be used to
determine the effect of hepatic steatosis and kupffer cell inactivation. Techniques used
include surgical techniques, histology with light microscopy, immunohistochemistry,
laser doppler flowmetry for the measurement of liver blood flow and measurement of
oxygen tension.
Project No: HPB 07
Supervision: HPB Research Group

Kupffer Cells

Effect of soluble complement inhibitors on Ischaemia, Preservation and
Reperfusion Injury (IPRI) after Liver Transplantation

Normal Liver Histology

The process of organ retrieval, preservation and subsequent reperfusion in the recipient induces
significant tissue injury to the donor organ. The complement system has been shown to be
intimately involved in the initiation of such injury. Inhibitors of the complement system have
a potential for minimizing the adverse effects of IPRI. This study will investigate the effect
of soluble recombinant human complement inhibitors at various stages after liver transplantation
in a rat model. This will be evaluated in the setting of 24 hours of preservation in a nonrejecting model.
An established animal model of orthotopic liver transplantation on Lewis rats performed after
24 hours of preservation will be used. The process of liver transplantation will be performed
by a technical officer. Techniques used in this project include surgical techniques, histology
with light microscopy, immunohistochemistry, laser doppler flowmetry for the measurement
of liver blood flow and measurement of oxygen tension.

Ischaemic Injury in Liver

Project No: HPB 08
Supervision: HPB Research Group

Hyperbaric Oxygen Therapy in the treatment of Liver Failure.
There is a critical need for the development of liver support devices. Extensive surgical
resections, split liver transplantation and liver failure are all indications for a practical method
of stimulating liver regeneration and preserving existing liver tissue. Modern chemotherapy
further increases liver injury prior to definitive surgcical treatment. Hyperbaric oxygen therapy
has been shown to reduce the impact of liver failure in some animal models and increase
survival.

Animal HBO Chamber

This study uses a 90% surgical resection model of liver failure in Lewis rats after which the
effect of hyperbaric oxygen therapy will be assessed. Both normal and rats and rats with
hepatic steatosis will undergo surgery and their survival with and without treatment assessed.
Techniques used in this project include surgical techniques, histology with light microscopy,
immunohistochemistry, laser doppler flowmetry for the measurement of liver blood
flow and measurement of oxygen tension.
Project No: HPB 09
Supervision: HPB Research Group

Acute Liver Failure
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REGULATORY PEPTIDES RESEARCH PROJECTS
Role of Growth Factors in the Development of Liver Tumours.
The major site for the spread of colon cancer is the liver (colorectal liver metastases).
This study uses a CBA mouse model of colorectal liver metastases to investigate the
role of growth factors in accelerating the development of these metastases. The growth
factors to be tested either by infusion or by blocking agents include gastrins, EGF, IGF
and IL-6. The factors and blocking agents will be administered to the mouse model
of colorectal metastases which has been developed in our Department.

Radio-immuno assay

Transgenic animals which have a deficiency or excess of specific growth factors may
also be used. Tissue culture using the metastatic cancer cells to test the growth stimulatory
effects will be used to determine the mechanisms of action. A successful outcome will
be the development of antagonists of growth factors so that the growth of colorectal
metastases is slowed. This study uses techniques that include induction of liver tumours,
histopathology with light microscopy, stereological volumetry, immunohistochemistry,
blood biochemistry, and RT-PCR.
Project No: RP01
Supervision: Regulatory Peptide Research Group & HPB Research Group

Growth Factor Expression

Gastrin as a Growth Factor in Colorectal Cancer.

Laser Spectrophotometry

Progastrin, the precursor of the classical hormone gastrin, has been shown to act as a
growth factor for the colonic mucosa and to accelerate the development of colorectal
cancers. However, neither the active region of the molecule nor the mechanisms of
action are known. This project will involve the expression of a number of different
progastrin-derived peptides as glutathione-S-transferase fusion proteins in E. coli, and
their purification by reverse phase HPLC after cleavage of the fusion protein with
thrombin. The study will further determine the biologic activity and the mechanism of
action of these peptides.
We will also investigate the ability of these peptides to stimulate tumour growth in a
number of mouse models of colorectal cancers and determine the effects of putative
inhibitors. Transgenic mice lacking gastrin or gastrin receptors will be used as well.
We can measure the concentration of the different gastrin peptides in the tumours and
the circulation so the concentration of gastrin peptides will be determined in patients
with colon cancers before and after removal of the tumour.

Structure of Gastrin Gly

Project No: RP02
Supervision: Regulatory Peptide Research Group & HPB Research Group

Gastrin-releasing Peptide as a Growth Factor in Colorectal Cancer.
Gastrin-releasing peptide (GRP) is a small regulatory peptide involved in the progression
of many cancers including breast, prostate, lung, kidney and colon. Like gastrin, GRP
is produced by sequential proteolysis and amidation of a much larger precursor of 125
amino acids. Our laboratory discovered a larger-than-expected GRP in the pregnant
uterus and recent experiments have examined the role of GRP in uterine and colorectal
cancer (CRC). This study will characterize the forms of GRP produced in patients
with CRC and in CRC cell lines and express the precursor forms of GRP as glutathioneS-transferase fusion proteins in E. coli and purify them by reverse phase HPLC after
cleavage of the fusion protein with thrombin.

Gastrin effect on tumour cells

We will also compare the ability of the precursor and mature GRPs to stimulate the
growth of normal colon and CRC cell lines, determine the mechanisms of action of
these peptides in stimulating growth and investigate the ability of the peptides to
stimulate tumour growth in various mouse models of colon cancer.
Project No: RP03
Supervision: Regulatory Peptide Research Group

GRP Receptors in CRC Cells
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REGULATORY PEPTIDES RESEARCH PROJECTS
Role of Gastrin-releasing Peptide in the normal and diseased kidney
Many cancers produce their own growth factors and receptors. Activation of the
receptor by the growth factor further stimulates the tumour's growth and spread
throughout the body. The objective of this project is to determine the potential roles
of the growth factor Gastrin Releasing Peptide (GRP) in kidney cancers (Renal Cell
Carcinoma, RCC).
GRP is an established growth factor in certain lung and bowel cancers but little is
known about its role in tumours of the kidney. We will determine the expression of
GRP and its receptors in RCC, the ability of GRP to stimulate proliferation, and the
potential of antagonists to modulate the growth of RCCs. The role of GRP in the
developing and normal kidney will also be assessed using a variety of in vitro and in
vivo models. We will use cell culture of RCC, mice with kidney cancers (xenografts),
and human resected RCC.
Project No: RP04
Supervision: Regulatory Peptide Research Group

Renal Cell Carcinoma

Localization of GRP

Interaction between Gastrin-releasing Peptide and its receptor

Pro GRP Sequence Homology

Metaphase Index in Rectum

Gastrin releasing peptide (GRP) has been identified as a mitogen involved in the
progression of many cancers including colon, breast, and lung. GRP exerts its effect
through the GRP receptor (GRP-R). We have shown that multiple form of GRP accelerate
the progression of colon cancer in vivo and in vivo suggesting a potential role for GRPR antagonists in the management of colorectal cancer. GRP-R belongs to the G-protein
coupled 7 transmembrane receptor family. This study will characterize the amino acids
within the GRP-R that are responsible for high affinity binding of GRP. The study
involves identifying conserved amino acids using sequence comparison tools. Using
site directed mutagenesis conserved amino acids will be mutated and their effect on
GRP binding investigated using radiolabelled GRP. The effects of these mutations will
then be tested on a range of receptor activation assays including inositol phosphates,
calcium mobilisation, cell proliferation and migration.. The outcome will be a better
understanding of the mechanism of action of GRP and the basis for the development
of high affinity antagonists.
Project No: RP05
Supervision: Regulatory Peptide Research Group

A new role for an old hormone: gastrin  iron interactions
Gastrins have been implicated as growth factors for colorectal cancer. We have discovered
that gastrins bind ferric ions tightly and that, for some forms of the hormone, iron binding
is essential for biological activity. We now plan to use chelating agents to remove the ferric
ions and hence block the ability of gastrins to stimulate the growth of colorectal cancers. The
animal models will include colorectal cancer cell lines grown as xenografts in nude mice and
genetically modified mice more susceptible to developing colorectal cancer.

Transferrin Receptor function

We will also investigate the role of gastrin in iron homeostasis. We have already shown
that circulating gastrin concentrations are increased in mouse models of the iron overload
disorder hemochromatosis. We now plan to extend these studies by measurement of
gastrin concentrations in mice deficient in the iron regulatory molecules hepcidin and
hemojuvelin and in humans with iron regulatory disorders.
Project No: RP06
Supervision: Regulatory Peptide Research Group

HFE-TfR Interaction
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TRANSPLANTATION IMMUNOBIOLOGY PROJECTS
Immunosuppression using transgenic expression of immunomodulatory
molecules.
Transplantation is now used as a method of choice for the treatment of many diseases
due to the advance in surgical and immunosuppressive techniques. However, with a
crucial shortage of human donor organs largely due to the reduction of deaths from car
accidents, today, only about a quarter of patients receive the transplant they require.
Xenotransplantation, the transplantation of organs from one species to another, is now
seen as a viable solution to the world wide problem of lack of supply of suitable human
organs for patients requiring transplantation. Standard immunosuppression may not be
effective at preventing cell mediated xenograft rejection, nor is it desirable for patients
to receive long-term heavy immunosuppression. A better approach is to express
transgenes in the donor pig with the ability to modulate the cellular response to
xenografts, thus eliminating or reducing the amount of immunosuppression required.
This project will use transgenic strategies to reduce cellular xenogeneic responses by
expression of molecules, such as Ctla-4Ig, CD40LIg and PD1L-Ig, that can inhibit
costimulation.
Project No: TIB01
Supervision: Transplantation Immunobiology Research Group

Modified pig cells survival

Ctla4Ig Transgenic expression

Induction of Allograft and Xenograft tolerance using Dendritic Cell-based
Immunotherapy

Dendritic Cells

Analysis of Dendritic Cells

Dendritic cells (DC) are known to be potent modulators of T cell responses and are
able to induce donor specific regulatory responses in an allogeneic transplant setting.
This project focuses on the genetic modification of allogeneic DC using a lentivirus
expression system to express molecules in various cell lines. Porcine DC are also
being examined for the purposes of inducing cellular tolerance to xenoantigens such
as porcine islet transplants.
The immunological effects of modified DC used alone or together with an allograft
in situ will be examined and optimized in this proposal. The effect of modified DC
on skin and heart allografts in a small animal model will be evaluated and the cellular
mechanism(s) of graft prolongation determined. Similar models will examine cellular
mechanisms of xenograft rejection and tolerance to porcine islet xenografts. An
understanding of the basic mechanisms involved in DC immunotherapy may lead to
new approaches, in particular harnessing or expanding regulatory T cells or responses
induced by tolerogenic DC.
Project No: TIB02
Supervision: Transplantation Immunobiology Research Group

Glycobiology of glycosyltransferases relevant to xenotransplantation
Glycosylation of proteins and lipids by the cell has a profound influence on many
aspects of the immune system and cell biology. This Laboratory has manipulated
carbohydrates on the surface of cells to reduce the rejection process in xenotransplantation
(transplantation of tissues between species). Changes in glycosylation are also involved
in other disease processes including cancer and infection.
Remodeling of carbohydrates for therapy clearly requires a better understanding of
the molecular basis of glycosylation. Carbohydrates are synthesised by
glycosyltransferases, located in the endoplasmic reticulum and Golgi apparatus, which
catalyse the sequential transfer of monosaccharides from nucleotide sugars to saccharide
acceptors resulting in mature oligosaccharides. This project involves two aspects of
glycosytransferase involvement in glycosylation, localisation and catalytic function.

Model of Gly Transferase

Project No: TIB03
Supervision: Transplantation Immunobiology Research Group
Golgi localization of Gly. Tr.
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TRANSPLANTATION IMMUNOBIOLOGY PROJECTS
Islet transplantation.
There is an urgent need for better treatment of diabetes. The cells which normally
produce insulin are called islet cells and these are destroyed in people with diabetes.
A more favourable option to long-term treatment with insulin may be to transplant the
islet cells into the patient. The Institute is investigating the possibility of transplanting
pig islet cells into humans for two reasons. Firstly, the disease process that destroys
human islets does not appear to attack pig islets. Secondly, with the large numbers of
diabetic patients in the world, it would be impossible to obtain enough islets from
human donors.

Non rejected Islets

Researchers in the field of xenotransplantation (transplants between species) are now
looking at transplanting pig islets to humans. The Department is working on experimental
methods to allow the pig islets to survive and produce insulin in humans. This project
is designed to investigate new methods of modifying pig islet tissues so that grafts
will survive longer.
Project No: TIB04

Supervision: Transplantation Immunobiology Group

Rejected Islets

GENERAL RESEARCH PROJECTS
Pathogenesis of Barretts Mucosa

Adenocarcinoma

Chronic gastro-oesophageal reflux causes inflammation of the oesophageal mucosa.
Persistent damage may lead to intestinal metaplasia (Barretts oesophagus). This is
a premalignant condition leading ultimately to adenocarcinoma of the oesophagus
through a dysplasia  neoplasia sequence believed to be stimulated by ongoing reflux.
The early stages of progression to Barretts mucosa have not been well studied. Patients
who undergo an oesophageal resection reflux freely onto native oesophageal mucosa.
This study examines the sequential changes early in the course of reflux disease by
prospectively studying patients undergoing oesophagectomy. Patients will be studied
prospectively and serial biopsies obtained for study. The aim will be to document
sequential histological and molecular changes and possibly identify points at which
irreversible damage occurs. Techniques utilized will include histopathology,
immunohistochemistry and RT-PCR and experience will be gained in clinical research
and procedures.

Barrets Epithelium

Project No: GR01

Ablation of Barretts Oesophagus
Chronic gastro-oesophageal reflux induces metaplastic change in the oesophagus. This
change is referred to as Barretts oesophagus. Barretts is considered a premalignant
lesion leading to adenocarcinoma of the oesophagus. This is the most rapidly increasing
cancer in the western world. Barretts is considered an irreversible change and treatment
focuses on surveillance with the aim of detecting early cancer. This project examines
techniques aimed at removing the Barretts mucosa (ablation) and restoring normal
oesophageal mucosa.

APC Ablation Probe

A number of clinical research studies are available within the department examining
the use of laser and other therapies in the ablation of Barretts oesophagus. The aim of
the project is to evaluate the efficacy of ablation therapies and to examine techniques
which may enhance completeness of ablation. In addition, molecular analysis of
oesophageal mucosa before and after ablation will be undertaken to determine if ablation
restores normal molecular profile. Experience will be gained in clinical research,
exposure to ablation techniques and molecular techniques such as histopathology,
immunohistochemistry and RT-PCR.
Project No: GR02

Barrets Mucosa
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WHY DO RESEARCH AT AUSTIN SURGERY?
FACILITIES
The Department of Surgery at Austin Health presents an unique
environment where basic sciences and clinical medicine intersect.
This provides excellent opportunities for basic science, clinical
and translational research. Students are provided with superb
facilities and close supervision by dedicated staff members.
Students are provided with access to various computer work
stations in the Honours Student Office and Research Higher
Degrees Offices where high speed internet access is provided
through the University of Melbourne network along with IT
support for student laptop computers.
SUPERVISION
Each student is assigned at least two supervisors from amongst the full time academic surgical and scientific staff.
In addition each student is also assigned a mentor from the doctoral students. Formal meetings between supervisors
and students are scheduled each week and all supervisors are easily approachable on a daily basis. Honours group
meeting, HPB Research Group meeting, Transplantation Immunobiology Research Group and Regulatory Peptide
Research Group meetings occur on alternate weeks where all students meet together with the departmental staff.

ENVIRONMENT
The Department in particular and Austin Health in general provides an exceptional environment where basic and
clinical sciences mix. The presence of international RHD students and post-doctoral fellows from both the science
and surgical backgrounds provides further enrichment to the research course. The opportunity to participate in
national and international collaborative research adds greatly to the experience. The presence of three well
established research groups and the clinical surgery units provides the opportunity for students, trainees and staff
members to develop their careers in a intellectually stimulating and socially enjoyable environment.

OUTCOME
The ultimate quality and character of any research program is reflected in the
achievements of the participants. Although the Honours program is relatively
new, the majority of our previous students have achieved excellent scores withthe
majority of students achieving first class Honours degrees and proceeding onto
RHD courses.
Our well established PhD program has a 100% completion rate.
SCHOLARSHIPS
Students who have enrolled in RHD courses have been very successful in
obtaining scholarships namely NHMRC and Rotary scholarships. Scholarships
for Department of Surgery RHD studies are also available through the Bladin
Scholarship fund.
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LOCATION

The Department of Surgery is located in the Lance Townsend Building (1) within Austin Health, Heidelberg, next
to the new Austin & Mercy Tower Complexes. Entry is from Burgundy Street or from the Studley Road entrance
which is just across the road from Heidelberg station.
It is also approximately just 20 minutes by car or 30 mins by train/tram from the University of Melbourne, Parkville
Campus.
1. Lance Townsend Building
4. Mercy Tower
7. Car Park Entry Level B2
10. Studley Road

2. Harold Stokes Building
5. Main Austin & Mercy Entrance
8. Pedestrian Bridge over Burgundy St
11. Bell Street

How to Apply for Honours / PG Dip Sci
1. Identify projects that interest you.
2. Contact the honours co-ordinator to discuss projects,
meet the supervisors and tour facilities.
3. List your project preferences and complete the
application forms.
4. Submit application with required documentation
to the co-ordinator.
Submission Deadline: 30 November 2006
Notification of Offers by 20 December 2006

3. Austin Tower
6. Car Park Entry Level B3
9. Martin Street Car Park
12. Heidelberg Station

Contact Details
Kim McAughtry
Cathy Malcontenti-Wilson
University of Melbourne
Department of Surgery
Austin Health
Level 8, Lance Townsend Building
Studley Road, Heidelberg 3084
Tel: + 613 94965468
Fax: + 613 94581650
Email: surgery-armc@unimelb.edu.au

