Chloramphenicol cures chytridiomycosis
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Introduction:

We have developed a safe and effective method of treating captive frogs infected with Batrachochytrium. Potentially
this method could be extended to treat wild amphibian populations that are infected. Captive breeding programmes,
planned as the only way to preserve threatened species until the chytrid can be beaten, remain vulnerable to
the introduction of Batrachochytrium. A safe and effective protocol to treat infected captive frogs would be an o -
asset in these breeding programmes, including for situations where potentially infected animals are to be relocated Litoria raniformis (Southern Bell Frog)
to new environments.

Infection Trials:

Frogs were experimentally infected by bathing them in a
suspension of 100,000 Batrachochytrium zoospores in a weak
salt solution (DS; Boyle et al., 2004) for 4-8h.

After 7 days, the frogs were placed into clean containers.

Frogs were then swabbed in order to determine their infection
status via PCR assay. Infected frogs were randomly assigned
Into the treatment protocol or to non-treatment maintenance.

Litoria ewingii (Brown Tree Frog)

The levels of infection with Batrachochytrium in the frogs were
determined by quantitative real-time PCR as per the method
of Boyle et al. (2004).

The treatment protocol consisted of adding 20mL (L. ewingii)

Litoria ewingii infected with or 100mL (L. raniformis) of freshly prepared chloramphenicol
?ﬁé@?ﬁS?QZE'SP r%%??nrg Toflex solution to the frog containers.The chloramphenicol solution
was replaced each day. b

Two separate trials were conducted; each trial used frogs
In vitro studies: from both species. Trial 1: 30 L. ewingii, 31 L. raniformis; Trial 2:

20 L. ewingii, 21 L. raniformis.
We tested the sensitivity of Batrachochytrium to chloramphenicol in both liquid cultures and on agar-solidified

_ The results indicate that the frogs of both species were
mTGhL medium,.

cleared of their infections after treatment with 20ppm
chloramphenicol

Real-time PCR amplification curves from infection Trial 2 using L. ewingii. 308 10-3 and
308_10-4 are equivalent to 1,000 and 100 zoospore genomes, respectively (by reference
to the AAHL standards).

a) L. ewingii swabbed before treatment began (14 days after infection). LO1 and CAN1
were uninfected.

b) L. ewingii swabbed during treatment trial. Frogs treated for 36 days: L02, L11, BBP1,
BBP4, CI12, CI15,A38b, GHO1.

L. ewingii initially untreated, then treated for 18 days: L10, L12 (died), BBP2, BBP5, BBP6,
CI16.The result from one of these frogs (CI16) swabbed on an earlier date is included
on the right.

c) L. ewingii after another 2 weeks of treatment (total of either 50 days or 32 days).
All except L11 clear of infection; results from 6 of these frogs swabbed on an earlier
date are included on the right.

B. dendrobatidis growth after 12 days when plated on mTGhL medium
containing Oppm (mg/L), 1ppm, 5ppm, 20ppm, 50ppm chloramphenicol.
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Survival of B. dendrobatidis after culture in liquid medium containing different concentrations of chloramphenicol. y

We have performed an extensive screen of available antibiotics and antifungals for their activity against
B. dendrobatidis in vitro. Amongst these compounds is one (chloramphenicol) that is lethal to chytrids in

To test growth in liquid media Batrachochytrium was inoculated into 10mL of media in 50mL falcon tubes and vitro (after 6 days) and apparently non-toxic to amphibians.We have shown that this protocol cures
Incubated for 6-10 days with shaking.To provide a quantitative assessment of growth of Batrachochytrium at a experimentally infected Litoria ewingii (Brown Tree frog) and L. raniformis (Southern Bell frog, IUCN status
range of chloramphenicol concentrations we plated a sample of each culture onto chloramphenicol-free medium is endangered): both are species introduced to New Zealand from Australia.

at daily intervals. The number of Batrachochytrium colonies present 10 days after plating was used as a measure

of the viable cell count from each culture sampled. Further work;

The observation that chloramphenicol kills chytrids was unexpected because it is an anti-bacterial rather
Frog studies: than an anti-fungal compound.We would like to understand this unexpected result.

The two species tested are both members of the genus Litoria. It would be useful to know if this protocol
IS generally applicable, in particular its safety for diverse amphibians needs to be determined. In collaboration
with Dr Peter Harlow at Taronga Zoo, Sydney, we are at present evaluating the protocol with six further
species of frogs, including the critically endangered Pseudophryne corroboree (Southern corroboree frog).

25 L. ewingii tadpoles were fully immersed in 20ppm chloramphenicol in individual 200mL plastic flasks containing
75mL of solution. A further 25 were immersed in frog water as a control group. The tadpoles metamorphosed
Into froglets within 3-4 weeks.The froglets were housed individually in 25mm deep petri dishes containing ~5-
/mL of either 20ppm chloramphenicol solution or frog water (controls). The chloramphenicol (or water) was
changed daily. At the end of this 7-week period the froglets were weighed. There were no significant differences
in survival (92%), time to metamorphosis (P=0.1313, 2-tailed t-test) or weight (P=0.3902, 2-tailed t-test) between Pseudophryne corroboree

the chloramphenicol treated L. ewingii tadpoles and the controls. The experiment was extended with the result (Southern corroboree frog)
that the treated tadpoles/froglets spent more than 3 months in a 20ppm solution of chloramphenicol with no UNIVERSITY
apparent ill effects.
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