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Abstract--l. Green iguanas (1. i quana) were maintained at a constant body temperature of 35.5C 
and injected with either saline or a dose of bacteria which had been previously shown to induce 
a fever by 3 h post-injection. 

2. There were no significant differences in the oxygen uptake between the lizards injected with 
saline and bacteria. 

3. We conclude that green iguanas do not increase their internal heat production as an effector 
response to the raised thermoregulatory "'set-point'" that occurs during fever. 

I N T R O D U C T I O N  

FEVERS in response to injections of bacteria are 
known to occur in mammals, birds, reptiles, amphi° 
Dians and fishes (see for example, Reynolds & Covert, 
1977; and Kluger, 1978). In the endothermic verte- 
brates (mammals and birds) the elevation of body 
temperature is largely by physiological means (e.g., 
increased heat production). On the other hand in the 
ectothermic vertebrates (reptiles, amphibians and 
fish) the elevation in body temperature is largely, 
if not entirely, by behaviour. For  example, the febrile 
reptile selects a higher environmental temperature 
and as a result its body temperature increases (Bern- 
heim & Kluger, 1976). 

It has recently been shown that green iguanas 
(louana iguana) develop a fever in response to injec- 
tion of dead or live pathogenic bacteria (Aeromonas 
hydrophila) (Kluger, 1978). In that study a dose of 
bacteria of 0.2ml of 2 x 101° dead bacteria/ml was 
injected and this led to a fever within 3 h of the injec- 
tion. By 5 h post-injection, body temperature had 
risen by approximately 5°C. 

Although the rise in body temperature in ecto- 
therms in response to pyrogens has been shown to 
be caused by behavioural changes (e.g. selecting a 
warmer microhabitat) it is possible that there are also 
physiological components to the febrile response. For 
example, it is possible that in an ectotherm, such as 
the green iguana, their metabolic heat production 
might rise simultaneously with the development of 
the elevated "set-point" or fever. This rise in meta- 
bolic heat production might precede the elevation in 
body temperature and, in fact, might occur even if 
the lizards were prevented from raising their body 
temperature. 

In order to test this hypothesis green iguanas were 
maintained at a constant body temperature and their 
oxygen uptake was measured before and after injec- 
tion of either bacteria or sterile pyrogen-free saline. 

M A T E R I A L S  A N D  M E T H O D S  

Five green iguanas (Iguana iguana) ranging in 
weight from 316 to 1088 g were maintained in a large 
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bin ( l m  dia) on a 12h light/dark photoperiod. A 
250 W heat lamp was suspended over one side of the 
cage to permit the lizards to select a "preferred" en- 
vironmental temperature ranging from room tem- 
perature (ca. 22°C) to over 40°C. The lizards were 
fed ad libitum a diet of leaf lettuce, water and meal- 
worms. 

Approximately 15 h prior to the beginning of each 
experimental run, the test animal was isolated from 
the bin. A copper-constantan thermocouple covered 
with polyethylene tubing (P.E. 160) was inserted into 
the animal's cloaca and the lizard was then placed 
in an air-tight container which was placed inside of 
a Sherer temperature chamber. This procedure 
allowed an acclimation period for each lizard prior 
to the experiment. The experiments were always per- 
formed between 0900-1700 h to avoid circadian vari- 
ation. 
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Fig. 1. Oxygen uptake vs time for green iguanas (1. iguanal 
maintained at a constant body temperature of 35.5'C and 
injected at 1200h with either saline or dead bacteria 

{experimental). 
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Oxygen uptake was measured using a Beckman 
OM-14 oxygen analyzer. A constant air flow of 1000 
ml/min (corrected for STP) was dried (Drierite), 
drawn into the animal container, dried again 
(Drierite) and then sampled by the oxygen analyzer. 
The oxygen uptake of each lizard (as ml O2/g.h) was 
determined hourly. Body temperature, container tem- 
perature and chamber temperature were monitored 
continuously using a Honeywell l l2  multipoint tem- 
perature recorder. Lizard body temperature (equival- 
ent to container temperature) was maintained at 
35.5'C _+ 0.TC, the mean body temperature of 
uninfected green iguanas (Kluger, 1978). 

After four hours of continuous oxygen uptake sam- 
pling, each lizard was injected with either 0.2ml of 
2 x 10t°/cm3 heat-killed Aeromonashydrophilain 0.9~o 
pyrogen-free saline or 0.2ml of 0.9~,, pyrogen-free 
saline. The preparation of the bacteria has been 
described earlier (Bernheim & Kluger 1976). Oxygen 
uptake was again determined hourly. Each lizard was 
used four times, twice being injected with bacteria 
and with saline. 

Data were analyzed using paired t-tests. 

lizard began to develop a fever by the third hour 
post-injection, the critical period for this experiment 
were hours 1500-1700. The mean oxygen uptake dur- 
ing this period for the controls was 0.35 + 0.02 S.E. 
ml O2/g.h and for the experimentals was 0.31 + 0.01 
S.E. ml O2/g.h (P < 0.3). The net increases in oxygen 
uptake between the control period (0900-1200 h) and 
the experimental period (1500-1700 h) were 0.02 ml 
O2/g.h for the lizards injected with saline and 0.03 ml 
O2/g.h for the lizards injected with dead bacteria. 
These small increases were not statistically significant 
(P < 0.4). 

DISCUSSION 

These data indicate that injection of lizards with 
pathogenic bacteria does not result in a rise in oxygen 
uptake (when body temperature is maintained at 
afebrile levels). We conclude, therefore, that green 
iguanas do not increase their internal heat production 
in response to the raised thermoregulatory "set-point" 
that occurs during fever. 

RESULTS 

The mean oxygen uptake during the control period 
was 0.33 _+ 0.02 S.E. ml O2/g.h in the controls (n = 5) 
and 0.28 _+ 0.04S.E. in the experimental (n = 5) 
(P < 0.4) (Fig. 1L Following the injection of either 
saline or bacteria (at 1200 h) oxygen uptake increased 
79~i, in the controls and 68°~, in the bacterially- 
infected lizards within the first hour. These initial in- 
creases were most likely due to the handling of the 
lizard during injections and to the "'stress'" associated 
with intracardiac injections. 

Since in an earlier study (Kluger. 1978) it was 
shown that following the injection of bacteria the 
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