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BIOLOGY 

Responses of a New Hibernator (eitel/us 
variegatus) to Controlled Environments 

THE phonomena of hibernation and aJstivation have 
both been recorded in the genus Oitellu8, and although it 
is not known whether the two phenomena are physio
logically the samet, nevertheless hibernation seems to 
be an adaptation to an unfavourable cold seasonal 
environment, and aJstivation an adaptation to an arid 
hot environment with soasonal drought. It is of interest, 
therefore, to find that the roek ground squirrel, Oitellu8 
variegatu8, the habitat of which is the arid south-west 
from Utah to southern Mexico', is capable of hibernating 
but does not appear to aJstivate. Hibernation as used 
hore refers to a mammal with a homothermic temperature 
of approximately 370 C, but which is ablo to lower this 
temperature to the environment and raise it again against 
the gradient. 

In early June 1963, twelve animals of this species were 
trapped 10 miles west of Las Vegas, Nevada. They com
prised seven adults and five juveniles. All survived well 
in captivity, and gained weight rapidly, the adults becom
ing extremely obese. 

On August 5, one month after capture, groups of two 
animals were exposed to 3° C and 23° C environmental 
temperatures, with food (,Purina Chow') and water ad 
libitum, to determine whether spontaneous aJstivation 
occurred as in Oitellu8 mohavensi8". On August 15 two 
more groups of two were exposed to the same environ
mental temperatures, but only food was supplied. In the 
groups with food and water ad libitum no evidence of 
spontaneous aJstivation was observed, and at the time of 
writing (December 1963) no evidence of spontaneous 
hibernation has been observed either. The latter is in 
contrast to Oitellus mohavensis which aJstivates and 
hibernates spontaneou;;ly' and Oitellus laterali8 which 
hibernates spontaneously4. The groups with food but no 
water lost weight gradually, but no drop in body tem
perature was observed in those in an environment of 3° C 
for 45 days when water was given, or the animals died. 
In those at 23° C there was no observed drop in body 
temperature for 50 days, but thereafter one animal did 
appear to become hypothermic on occasions for a few 
hours, body temperatures of 280 C and 31 0 C being 
recorded. During October food was d enied to four more 
animals at an environment of 3° C, and in all cases they 
hibernated within 10 days. However, under these con
ditions the body temperature does not apparently fall to 
the environment like that of other hibernators"· but is 
maintained at II> low of 80 C in a 3° C onvironment. It 
seems that O. variegatu8 has some form of 'thermostat' set 
considerably above 0° C, which is confirmed by the fact 
that an animal in an environment of _18° C continues 
to hibernate successfully, but the body temperature is 

held at 8- 10' C. The oosophageal t emperature is slight ly 
above the rectal. 

This species also has a remarkable tolerance to dehydra
tion. When froe water is denied but food (,Purina Chow' ) 
t>ermitted, the animals slowly lose weight, but some have 
survived more than 100 days at 230 C with no appreciable 
drop in body temperature. O. laterali8 at the same seaSOn 
(that is, active one) will only survive some 20 days with 
no freo water (PengeIley, unpublished results), but the 
percentage loss in weight before death is about 70 p el' 
cent in both species. There are, no doubt, differences in 
physiological adaptations to water deprivation in two 
such species (now being investigated), but there is an 
obvious behavioural difference. O. lateralis becomes highly 
active within 24 h of deprivation of water, whereas O. 
variegatu8 gives no response that can be observed and 
remains comparatively docile. Although the environ
mental conditions are probably not identical"·7, O. var'ie
gatu8 may prove to have the longest survival time of any 
mammal yet examined which is unable to maintain body 
weight without free water (DipidomY8 merriami can"); 
this is, of course, provided there is no lowering of body 
temperature in response to water deprivation. 

Tho experimental results indicate th8t in O. variegattl8 
the stimulus for eI"Jrance into hibernation is lack of avail
able food, that ::estivation does not occur spontaneously 
or in response to lack of water, and that while the animal 
is able successfully to lower its body temperature and 
raise it against tho gradient, it does not in fact permit it 
to fall below 8° C. Thus, its behaviour is quite different 
from other species within the genus. Furthermore, it is 
possible to reason that the evolutionary adaptations to 
this animal's arid habitat are high tolerance to water 
deprivation during summor (tho dry season throughout 
most of its range), and the ability to hibernate during 
winter in response to scarcity of food which it does not 
store, at least in captivity. 
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Liver Mitotic Rates and Weights in Young, 
Rapidly Growing Rats after Serum Injection 
THE systems which seemingly demonstrate control of 

cell division in rat liver commonly involve change in the 
composition of the blood. For example, Stich and Florian 1 

found that single injections of normal serum administered 
to partially hepatectomized rats inhibited mitosis, while 
serum from rats which had boon partially hepatectomized 
stimulated mitosis following a single injection. Recently, 
Moya' reported that single injections of both normal and 
post-hepatectomy serum prepared from arterial blood 
inhibited mitosis in regenerating livers. Moreover, 
Smythe and Moore" reported that weights of regenerating 
livers were decreased by repeated injections of normal 
plasma. These results, obtained in adult rats, raise the 
question of whether treatment with serum injections 
has the same effects on livers of young, rapidly growing 
rats. 
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