
phenomenon of a greater sensitivity to 
experimental manipulation in the 
second series than in the first is not 
unique to drug studies (Dewsbury, 
1969). It may be related to greater 
variability in the first series. This 
phenomenon is important in 
interpreting studies which were 
terminated after the first ejaculation. 
With such a pl"Ocedure, important 
experimental effects may be 
ovedooked. 

The present data remain consistent 
with the hypothesis that high brain 
monoamine levels may inhibit 
ejaculation. 
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Temperature variation during the 
estrous cycle: Active vs 

restricted ra ts 

JACK H. McLEAN and WILLI.Al\1 P. COLEMAN 
Louisiana State University in New Orleans, New Orleans, La 70122 

Eight female hooded rats were divided into two groups, one active 
(unrestricted) and another severely restricted in muscular activity. Colonic 
temperatures and vaginal smears were taken daily to determine body 
temperature throughout one natural estrous cycle. Body temperatures for the 
active and restricted groups were about the same for all phases of the estrous 
cycle except early estrus. During this phase the restricted group, as predicted, 
demonstrated a much greater dip in temperature than did the active group. It 
was hypothesized that the increase in running activity one normally records 
during estrus is a temperature control mechanism nther than an indicant of 
increased drive. 

For years workers have noted that 
food and water deprivation usually 
cause an increase in activity in the rat 
(Bevan et al, 1950; Finger, 1951). At 
the same time, muscular activity and 
its associated heat production is a 
means of maintaining body 
temperature (Brobeck et al, 1947). 
Brobeck was one of the first 
researchers to tie these two 
phenomena together in hypothesizing 
that the regulation of food intake is 
related to the regulation of body 
temperature (Brobeck, 1948). In 1957 
Stevenson and Rixon published a 
unique study that tested the Brobeck 
hypothesis. They reasoned that rats 
whose muscular activity was severely 
restricted would be unable to use 
muscular exertion as a means of 
maintaining body temperature and 
would suffer a temperature decrease 
during deprivation. On the other hand, 
a restricted but free-feeding group or 
an active-deprived group should not 
experience a temperature drop, since 
they have food intake and muscular 
exertion, respectively, to achieve 
temperature homeostasis. To test these 
ideas, they divided their Ss into an 
active group, which was allowed to 
move freely, and a restricted group, in 
which the Ss were suspended from 
canvas slings to minimize muscular 
activity_ Half of each group was then 
placed on a deprived food schedule 

and the other half on an ad lib food 
schedule. As predicted, only the 
restricted-deprived Ss suffered a 
temperature drop. The other three 
groups were able to maintain their 
body temperature. The authors 
concluded that, in the absence of the 
heat-producing calories available in 
food, muscular activity is used to 
compensate for the heat deficit. "It is 
suggested that the increased activity 
during starvation is related to the 
maintenance of body temperature and 
is interrelated with food intake in this 
function [po 5'82]." 

Also for years, psychologists have 
noted a large increase in running 
activity of the female during estrus 
(Munn, 1950; Slonaker, 1924; Wang, 
1924, 1927). Some have even 
suggested that this increased running is 
a good method of pinpointing estrus 
(Ericsson, 1953). A decline in body 
temperature immediately preceding 
this rise in running activity has 
I ikewise been reported (Brobeck, 
1947). One might then hypothesize, 
along the same lines as Stevenson and 
Rixon for food deprivation, that this 
increased activity during estrus is 
related to the drop in temperature and 
serves as a means of maintaining the 
temperature of the animal. 

Paralleling the Stevenson and Rixon 
study still further, might not one 
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Fig, 1. Mean and range of colonic temperatures for the active and restriCted 

groups during six phases of the estrous cycle. (ED, early diestrus; D, diestrus; 
LD, late diestrus; EE, early estrus; E, estrus; LE, late estrus). 

predict an even larger temperature 
decline during estrus of Ss restricted to 
minimize activity? The present 
research was designed to test this 
hypothesis, 

SUBJECTS 
Eight Long-Evans female hooded 

rats, weighing 220-281 g, served as Ss. 
APPARATUS AND PROCEDURE 
The Ss were assigned randomly to 

either a restricted (experimental) 
group or an active (control) group. 
The four restricted Ss were imprisoned 
individually in liz-in, hard ware-cloth 
cylinders, approximately 8 in. long 
and 3 in. in diam. These were adjusted 
so as to allow minimum movement 
within the cyclinder, These restricted 
Ss occupied one large 
(14x19x22in,) cage, within sight 
and smell of each other, and remained 
in the cylinders throughout the 
experiment. The other four animals, 
the active group, were housed in two 
more large cages, with two Ss to a 
cage. All eight Ss remained on an 
ad lib food and water schedule. The Ss 
occupied the same room throughout 
the experiment, with a reversed 12-h 
day-night cycle . Room temperature 
was the same for all Ss. 

Vaginal smears and colonic 
temperatures were taken daily midway 
through the dark period of the 
alternating cycle. The Ss were tested in 
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random order during the testing time, 
with each smear taken immediately 
after the temperature was recorded. 
An electrical thermometer , 
manufactured by the Yellow Springs 
Instrument Co. , was used to measure 
temperature to the nearest 0,1 C F. 
Colonic temperatures were taken by 
inserting the lubricated probe 2-21/2 in. 
into the rectum of the S. Vaginal 
smears were taken and prepared daily 
according to the method described by 
Zarrow et al (1964), except that 
cotton swabs soaked in physiological 
saline were used to obtain the mucus. 
Care was taken to avoid altering the 
Ss' cycle by rough smearing (Nicholas, 
1967). Each smear was then rated 
according to the phases described by 
Mandl (1951) as early diestrus (ED), 
diestrus (D), late diestrus (LD), early 
estrus (EE), estrus (E), and late estrus 
(LE), 

RESULTS AND DISCUSSION 
As may be seen in Fig, 1, the range 

of temperatures and the overlap 
between groups was extensive for all 
phases of the estrous cycle except EE. 
At this phase there was minimal 
variation within groups, as well as 
b etween , and , as predicted, the 
restricted Ss suffered a much more 
severe temperature drop than did the 
active Ss. These findings are taken as a 
new line of support for the behavioral 

thermoregulatory theory of activity , 
which was first app li ed to the 
increased running activi ty during fo od 
and/or water deprivation (Brobeck , 
1948; Stevenson & Rixo n, 1957; Weiss 
& Lat ies, 1961). Although subsequent 
investigators have qu es tio ned whe ther 
increased activity during foo d 
depriva tion is actually triggered by 
hypothermia (Campbe ll & Lynch, 
1967, 1968), the present data suggest 
that a similar thermoregulatory 
explanation might be applied to the 
increased running one obtains during 
estrus. That is, the increased activity is 
in response to a lowered body 
temperature rather than to general 
sexual agitation. 
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