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Firefly Toxicity

Melissa Kaplan

Several years ago, I received an email from a reptile veterinarian inquiring about possible toxicity
of fireflies. He himself had received a call from a poison control center in their quest to find out
if fireflies were toxic. The poison control center had received a call from another veterinarian who
was reporting two bearded dragons dead after eating fireflies.

Through the years, other lizard deaths had been reported as happening after consumption of
fireflies. In all cases, the lizards were not native to North America, or not native to those parts of
North America where fireflies are found.

Researchers are uncovering chemicals in fireflies that are related to their luminescence. Some of
these chemicals are cardenolides, similar to digitalis. Some are like the bufadienolides found in
toads. These flying beetles also contain lucibufagins, a steroidal pyrone. Luciferin, a protein,
circulates through the insect's blood stream, making the entire insect toxic to a wide variety of
predators.

Since that first inquiry in 1996, every year, posts appear in reptile
forums either inquiring about the suitability of fireflies as food or
reporting a lizard death. In the past five years, reports of toxicity and
warnings started to appear in the veterinary and zoo literature.

The fireflies' glow plays a dual role in the life of these beetles. The
glow advertises the males' presence to females during the annual mating
dance. But the glow also warns predators of the dangers of eating the
beetles. Thus, birds and other potential predators are warned off, or
learn the hard way that eating a firefly isn't a mistake that they can
make twice.

Many people with insectivorous herps like to increase the variety of food offerings to their
animals by capturing wild insects. The problem is that we may unwittingly--and tragically--offer
our animals species that are toxic to them. Contrary to popular belief, animals do not always
know instinctively what is safe to eat and what is not. Once you take an animal out of its native
environment, it cannot distinguish between safe or harmful plants or prey. Species that are native
to one part of a country cannot be expected to instinctively know whether or not plants and prey
not found in its native range are toxic or safe. Thus, a desert iguana or blue-belly swift from
California are not going to know what species caught by their mid-western owner is safe or not.
As far as they are concerned, anything the owner puts into their enclosure is food, and so they eat.
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If you keep species not native to where you live, you need to exercise great caution when
capturing wild prey for them. Animals who co-evolve over generations upon generations with the
plants and prey in their native range often develop biological or anatomical countermeasures to
the defense systems developed by the plants and prey they eat. That does not mean, however, that
all plants and all prey within a native's ecosystem are safe to feed.

Fireflies of the genus Photinus are poisonous. Their bodies contain lucibufagins Eisner et al.
�

1978 , steroidal pyrones related structurally to such well-known toxins as the bufodienolides of
�

toads and the cardenolides of plants Fieser and Fieser, 1949; Budavari et al., 1989 Fig. 1 .
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Not surprisingly, the lucibufagins protect Photinus against predation. Spiders Phidippus spp.
are orally deterred by lucibufagins, as are birds Hylocichla spp. , which also show reluctance to

� �

attack Photinus Eisner et al., 1978, 1997 . In the exceptional case where a Hylocichla was noted
� �

to ingest a Photinus, the bird reacted in short order by regurgitating it Eisner et al. 1978 . We
� �

know of no data on LD50 determinations for lucibufagins, but have now learned that ingestion of
Photinus can be fatal to Australian lizards of the genus Pogona, commonly known as "bearded
dragons".


