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ting time. A clotting defect was demon- 
strated in recalcified oxalated plasmas of 
burros tested 2 weeks after irradiation. 3. All 
irradiated burros developed a severe thrombo- 
cytopenia and a lessening of clot retraction 
was noted on the after 4th post irradiation 
day, with no clot retraction after the 16th day 
when the platelet count was approaching zero. 
4. There was a pronounced diminution of pro- 
thrombin utilization rate after irradiation. 
The first change was noted 22 hours after 
irradiation or 3 hours after the animals were 
removed from the exposure field. 5 .  There 
was no demonstrable circulating anticoagu- 
lant. The possible relation of platelet concen- 
tration to the clotting defects is discussed. 
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Hibernation of the Lizard, Anolis carolinensis. (20114) 

HERBERT C. DESSAUER. (Introduced by Roland A. Coulson.) 
From the Department o f  Biochemistry, Louisiana State University Medical School, New Orleans, La.  

Any attempt to evaluate the comparative 
biochemistry of hibernation is hindered by ,the 
sparsity of informakion on seasonal changes 
among reptiles. As part of an extensive study 
of reptilian biochemistry, analyses of certain 
metabolic indices were done each month on 
the lizard, Anolis carolinensis, #to compare the 
effect of the sea;so11s on animals obtained from 

the wild with groups kept under laboratory 
conditions. 

In order to determine whether seasonal 
temperature changes are primarily responsible 
for the metabolic v&ations found, a colony of 
captive lizards was maintained in a window- 
less, constant temperature room at the aver- 
age summer temperature of New Orleans, 
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28 C. I t  was divided into 2 groups so that 
the eifect of light could be checked. Since 
south Louisiana receives 14 hours of sunlight 
in June and 10 hours in December, these 
groups were exposed to light for 10 and 14 
hours respectively. All animals were acclim- 
atized for at least 3 weeks before being used 
in any esperimental procedure. By the end 
of 3 months the colony was totally depleted 
by the irequent sacrifice of animals for an- 
alyses and required restocking. Every 4 days 
the animals were fed meal worms, the larval 
form oi the insect, Tenebrio molitor. Since 
Anolis will not drink from a dish but acquires 
its water irom drops on leaves, ferns and ivy 
were kept in the cages during the investigation 
and their ioliage was generously sprinkled 
with water every day. 

. l i tn l j~ t ica l  routine. Fifty freshly caught 
animals were sacrificed each month along with 
50 animals irom each of the 2 captive groups. 
Twentj- oi  these animals from each group were 
used for blood glucose and liver studies, 20 
for estimation of total ether extractives (lipid) 
and 10 ior respiration determinations. All 
animals were fasted 4 days prior to use since 
it was found that all traces of food disappear 
from the digestive tract within this period. 
The animals used for glucose and liver studies 
were weighed. decapitated and 0.05 to 0.10 ml 
of available blood was measured for deter- 
mination oi blood glucose ( 1 ). The carcass 
was opened quickly down the midline. the 
liver was removed, weighed and immediately 
dropped into boiling 30% KOH solution for 
subsequent glycogen analysis ( 2 ) . Animals 
used for lipid analysis were dried to constant 
weight in a vacuum desiccator: the carcass was 
ground into fine pieces and extracted with 
ether. The extract was filtered, the ether 
evaporated and the lipid weighed. Respira- 
tion was studied in a closed space respiration 
chamber which consisted of a liter Erlenmeyer 
flask fitted by means of a 3 holed rubber stop-' 
per to a water manometer, thermometer and 
a pinch clamp for pressure adjustment. The 
animals were placed into sacks made of net 
cloth and conditioned in a darkened incubator 
at  28 C for 4 hours. The sacks were then 
suspended from the bottom of the rubber 
stopper of the manometer unit, and the entire 
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FIG. 1. Seasonal variations Anolis carolinensis 
(nature group). 

unit was stoppered into an Erlenmeyer flask 
which contained 25 ml of standard Ba (OH)2 
solution. The respirometer was placed into 
the darkened incubator. After an hour the 
manometer was adjusted to atmospheric pres- 
sure and temperature and barometer readings 
were recorded. Forty-four to 52 hours later 
readings of these satne variables and %the mano- 
meter level were taken, and the Ba(OH)? was 
titrated with ,standard HCl. Oxygen utiliza- 
tion was calculated from the pressure, tem- 
perature and manometric changes and CO2 
production from the results of the titration. 

A composite picture of the sea- 
sonal changes found in animals received fresh 
from the wild is shown in Fig. 1. Blood glu- 
cose varies with the season. Both experi- 
mental groups and each sex had practically 
the same average blood sugar and exhibited 
the same seasonal periodicity as the controls 
from the wild. 

Liver glycogen increases along with the 
weight of the liver in the fall. The calculation 
of liver glycogen as % body weight, therefore, 
presents a more accurate picture of this in- 
creased glycogen storage than does a graph of 

Results. 
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$%I liver glycogen. Although all experimental 3% of this reserve energy is due to carbo- 
groups exhibited the same changes as the con- 
trols, the livers of the captive animals were 
always slightly heavier and contained more 
glycogen. Extrahepatic glycogen also is ele- 
vated in the fall and low in the spring. An- 
alyses in September and in February on car- 
casses remaining after routine liver studies on 
recently captured animals gave values of 229 
and 63 mp 100 g body wt respectively. 

In order to test the possibility of keeping 
the weight of the large livers of the fall ani- 
mals up by feeding, a group of lizards was 
placed under dark colony conditions in No- 
vember and their livers were analyzed in 
February. ,Although these animals were given 
food in the season when wild lizards have a 
scarcity of food, their livers decreased in 
weight and glycogen in the same manner as 
those recently captured. 

The ether extractable substances of the 
dried animal carcass reach a low value in late 
spring and then increase progressively, reach- 
ing a maximum in the month of November 
after which a gradual decline is noted. Captive 
animals exhibited the 'same seasonal periodici- 
ty as the control animals from the wild state. 

Tihere are no marked seasonal variations in 
the 0 2  utilization or COZ production of Anolis. 
All changes from Ithe mean are of the order of 
10 to 1 5 % .  From March through June O2 
utilization. measured at  28°C) averages 0.198 
_t 0.0027* ml/g body wt/hr, whereas during 
the remainder of the year it averages 0.220 
14 0.0027* ml/g body wt/hr. Although the 
mean RQ is high (0.914 & 0.0034*) in all 
seasons. the lowest individual values recorded 
occurred 'in April in animals fresh from the 
wild. 

hydrate. 
No similar quantitative work on seasonal 

liver studies on lizards or other reptiles could 
be found in the literature. Beginning with the 
work of Athanasiu(3), however, many work- 
ers have observed seasonal changes in am- 
phibians. Livers of the frog are larger and 
have a n  increased energy content in the fall as 
compared with other seasons. Blood sugar 
varies seasonally in the dligator(4) also but 
remains constant throughout the year in the 
snakes, Bathrops jararaca and Philodryas s p  
(5). If the 0 2  consumption of reptiles is 
measured at the same temperature in different 
-seaons there are no marked changes. Anolis 
carolinensis, Alligator mississippiensis (4) ) and 
Storeria dekayi, a snake( 6) have seasonal dif- 
ferences of less than 15%. In contrast to 
reptiles the frog, Rana, requires 50 40 70% 
more oxygen in the lspring than in the winter 
( 7 ) .  

Summary. In  late summer and fall, body 
weight and to a greater extent liver weight in- 
crease due to the storage of glycogen and fat. 
With the increased storage of liver glycogen 
the blood glucose falls to a low level. In the 
winter and spring the blood sugar rises to a 
maximum and the liver glycogen and total 
lipids fall as the animal uses its body stores. 
Neither varying the hours of light to which the 
animals were exposed nor keeping them at a 
constant temperature throughout the year had 
any marked effect upon the constituents an- 
alyzed. 
_____ - ~- __ 
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