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Specific interests

General overview
Australia is home to some of the most venomous creatures in the world. To date little, if any, work
has been undertaken on many of these venoms. The focus of our group is on the pharmacological
and biochemical examination of venoms from Australasian animals. We are particularly interested
in: examining whether the currently available antivenoms can be utilised for envenomation by
other species (some closely related while others are not). We are also interested in identifying the
primary mode of action of these venoms and isolating and characterising components. This
research will help in the identification of new, or improved, treatment strategies, the identification
of new highly potent research tools and the identification of lead compounds for pharmaceuticals.

Snake venoms

Sea-snakes

We are characterising the neurotoxic and myotoxic
components of a range of sea-snake venoms, many of which = :
have not been previously examined. We are also examining et
the efficacy antivenoms against the in vitro neurotoxicity. : welSEp o oe
Future work will involve isolation of individual components. . v.?.';:,m

Death adders, black snakes and taipans

We are undertaking similar studies to those as outlined above.
In addition we have isolated, and are currently characterising,
a number of components from these venoms. We have
access to a large range of venoms from these genus.

Colubrids 2
Serious envenomation by colubrids is rare. Neurotoxicity rarely features in clinical reports of colubrid
envenomings but has been documented in vitro in a number of species. Only two colubrid species,
Boiga irregularis (Colubrinae) and Malpolon monspessulanus (Psammophiinae), have been
reported in the literature as causing clinically significant neurotoxicity, while there are less clear-cut
reports for others, such as the colubrines Boiga blandingii, Coluber rhodorachis and Coluber
viridiflavus and the xenodontine Hydrodynastes gigas. The activity of many other colubrid venoms
remains to be elucidated. We are examining the venoms from a range of colubrids including those
from the Colubrinae, Homalopsinae, Natricinae, Psammophiinae and Pseudoxyrhophiinae snake
families. These results will greatly increase the pharmacological knowledge of colubrid venoms
while lending some insight into potential clinical effects and the evolution of venom components.



Marine venoms

Fish

We have examined the pharmacological and biochemical properties of three fish venoms:
stonefish (Synanceia trachynis), soldierfish (Gymnapistes marmoratus) and lionfish (Pterois volitans).
We are currently trying to isolate the lethal toxins.

Jellyfish

Box jellyfish are responsible for significant morbidity and occasionally mortality in northern Australia.
The class cubozoa (box jellyfish) is divided into two orders: Chirodropidae, which includes the Indo-
Pacific box jellyfish (Chironex fleckeri), and Carybdea, typified by Carukia barnesi. The clinical
effects of these jellyfish appear to be mainly cardiovascular and autonomic. However, the
mechanism(s) of the effects are not understood. Severe C. fleckeri envenoming results in
cardiovascular collapse in humans and recent work in our laboratory has suggested that this is
principally a cardiac effect. In contrast, the Irukandji syndrome due to C. barnesi is characterised
by generalised pain, hypertension, nausea, vomiting and anxiety that has been purported to result
from a hypercatecholaminergic state.

Despite the regularity and severity of jellyfish envenomings our understanding of the action of
jellyfish venoms and toxins remains in its infancy. Recent data from our laboratory suggests that C.
fleckeri antivenom is not as effective as previously thought. Therefore, research needs to focus on
characterising the effects of jellyfish venoms so that treatment strategies based on a clear
understanding of the mechanism of action of these venoms can be developed. In addition, the
effects of the venom appear to be novel and fractionation of the venom may lead to the
discovery of novel toxins that affect the cardiovascular system.

Spider venoms

We are examining the venoms from a range of Australian
spiders including the Eastern mouse spider (Missulena bradleyi),
white-tailed spider (Lampona sp.) and wolf spider (Lycosa sp.).
We have recently commenced examination of Australian orb-
weaving spiders.
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