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PROJECT SUMMARY
Investigations in cardiovascular basic science performed during my doctoral work have provided
new insights in comparative vertebrate cardiac physiology and the impact of certain heart failure
risk factors common in both humans and animal models of cardiac disease. I have successfully
pioneered zebrafish echocardiography in Australia, employing reverse-translation of clinical
chocardiography to enable the use of high frequency ultrasound for in-vivo assessment of cardiac
structure and function.
My key discoveries have, so far, included:
1. providing the first comprehensive report in the scientific literature demonstrating a validated
and standardised method of echocardiographic assessment of zebrafish heart structure and
function in health and disease;
2. identifying for the first time that zebrafish heart structure and function differ between genders
and change with age;
3. showing that, despite significant differences between humans and zebrafish, certain aspects of
cardiac physiology between zebrafish and humans are conserved in heart failure.
These insights will be vital for guiding future cardiovascular research questions in this animal
model system

PROJECT AIMS / OBJECTIVES
1. Establish a standardised method of echocardiography to allow in-vivo study of cardiac structure
and function in the zebrafish animal model system.

2. Model human heart failure and disease mechanisms using zebrafish (in progress)
3. Elucidate similarities between humans and zebrafish, with regards to disease mechanism and
diagnosis.

SIGNIFICANCE AND OUTCOMES
The zebrafish is a model of organism of significant interest to cardiovascular researchers as it is
able to regenerate damaged heart muscle and can also be genetically modified to simulate how
mutations in certain genes can affect heart function in humans. My research has enabled the
study of heart functions in living zebrafish. I pioneered the technique of high frequency ultrasound
in Australia to allow accurate study of heart structure and function in living zebrafish. I have made
several world-first discoveries relating to gender- and age-dependent differences in cardiac
structure and function, as well as illustrating, in living fish, similarities and differences between the
zebrafish and human cardiovascular system. Our lab has also successfully challenged the
existing view of bradycardia being part of the heart failure phenotype in zebrafish (see reference
2 below). These findings will have enormous influence on future research aimed at unlocking the
zebrafish's regenerative potential and understanding genetic heart disease.
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