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Studies on the Effect of Stress on the Estrus Cycle in Rats

Badania nad wplywem stresu na cykl plciowy u szczurow

Wccnenosanusa BIUSHAA CTpeEcca Ha MOJIOBOH ITHKJT ¥ KpbIC

Rats were studied for susceptibility to restraint stress in different phases of the estrus cycle.
Susceptibility was measured by the duration of disorders of the estrus cycle. It was found that in
proestrus and estrus the disorders of the cycle were most prolonged. During lower sexual activity
female rats showed considerable resistance to stress, disorders of the estrus cycle being short-lasting,

The rapid advance of civilization and ever-growing pace of life produce
conditions where we are subjected to the more and more intense stress situations.
It is common knowledge that both men (2, 15, 17) and animals (6, 10, 14) are
susceptible to stress. It must be emphasized that organism’s reactivity to stressors
is not constant but varies depending on the physiological condition of the
organism. There are probably many factors that change stress reactivity, causing
the organism to be more or less susceptible to stress. In his studies on male rats
Ader (1) has found that susceptibility to restraint stress measured by the
occurrence of gastric ulcers depends on circadian motor activity of the animals.
In female rats circadian activity is additionally modified by increased motility in
proestrus and estrus (3, 8). If susceptibility to restraint stress indeed depends on
the level of motor activity, it must be expected that it should likewise be subject to
the periodic changes in the estrus cycle. The purpose of the present work was to
corroborate this thesis.

MATERIAL

The experiments were performed on 44 twelve-week old white female Vistar rats weighing
160—200 g. The animals were kept in single cages in natural light conditions. Phases of the estrus
cycle were determined on the basis of vaginal smears taken daily for 8 days. The smears were stained
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according to the Shorr method (12). Interpretation of cytohormonal pictures was made on the basis
of colouring, number, shape, kind and pattern od arrangement of vaginal epithelial cells, of the
condition and size of cell nuclei and the amount of leucocytes and mucus in vaginal swab. The animals
were then subjected to four-hour restraint stress in different phases of the estrus cycle at
a temperature of +4°C (11). After that time the animals were freed immobilization nets and returned
to their cages where they remained until the end of the experiment. Daily vaginal swabs were taken
from the female rats after stress and examined according to the Shorr method (12). The results were
assessed with the medial and the mean semi-interquartile range.

RESULTS

In all studied animals a four-day estrus cycle was found that was charac-
terized by distinct phases: diestrus, proestrus, estrus and matestrus. Suscep-
tibility to stress in particular phases of the estrus cycle was assessed according to
duration of disorders of the cycle. The four-hour restraint stress and low
temperature produced changes in the cytohormonal picture. The picture of
vaginal swab after stress resembled diestrus or metestrus: it was however,
non-typical and could not be assigned to any of the phases. In the vaginal smear
after stress there were profuse streaks of mucus with intermedial cells and
numerous leucocytes. Syndrome of dissociation of the estrus cycle was shown in
Fig. 1.

The criterion of return-to the normal estrus cycle was the day on which
a lagible vaginal smear was found that permitted to determine the phase of the
cycle and beginning from which a regular estrus cycle still persisted for at least
8 following days. The results were presented in Fig. 2.

It was found that if restraint stress was elicited in diestrus, disorders of the
estrus cycle were the shortest for the medial value of duration of the estrus cycle
disorders ranged between 10.0+4.0 days. If, however stress was elicited in
proestrus or estrus these disorders lasted the longest, ranging 27.0+ 3.5 and
25.0+ 2.5 days respectively. Immobilization of the animals during metestrus
produced disturbances of the estrus cycle that lasted 14.0+2.5 days. Most
frequently, the first distinct phase after the syndrome of the estrus cycle
dissociation stopped was the estrus phase.

DISCUSSION

The results indicate that susceptibility to stress, measured by duration of the
estrus cycle disorders, varies with the phases of the estrual rhythm. During
increased estrual activity female rats proved to be the most sensitive to stress
factors. By far greater resistance to stress was found in females during lower
estrual activity in diestrus, which was manifested in short-lasting disorders of the
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estrus cycle. The causes of the observed changes in susceptibility to stress during
the estrus cycle can be numerous and complex.

There is some analogy between the results of this study and those obtained
by Ader (1), who has demonstrated that susceptibility of male rats to restra-
int stress depends on the circadian activity of the animals. In rats restrained
at the beginning of their highest motor activity, which mostly occurred between
18:00 and 03:00 hrs, the most intense gastric ulcerations were observed.
However, in rats restrained during their lower motor activity gastric ulcers were
not reported.

The effect of motor activity on stress reactivity was studied by Sines (13),
who advanced a thesis that the race of rats characterized by high level of motor
activity was more susceptible to restraint-induced gastric ulcers.

The increased susceptibility of the organism to stress can be due to
a significant increase of the motor activity of female rats during diestrus and
estrus. The circadian cycle of motor activity is additionally modified by the
rhythm of motility changes corresponding to estrual rhythms. Female rats
during proestrus and estrus are far more motile than in the other phases of the
cycle (3, 8).

Therefore, just as in Ader’s study (1), where rats at the peak of their
circadian motor activity were found to be most sensitive to the ulcerogenic
factor, which was long-lasting immobilization, likewise in the present work an
increase in the motor activity of the animals during proestrus and estrus caused
that the identical immobilization proved to be a stronger stress stimulus.

Another cause of the reported disorders of the estrus cycle could be chan-
ges in gonadotropin secretion under stress. This is supported by the results
obtained by Than Do and Kurcz (16), who found significantly lower fer-
tility in rats subjected to different stress factors. One of the conditions of
gonadotropin release is known to be the adequate level of brain serotonin
(5). A pharmacological reduction of serotonin level in the central nervous
system by reserpine administration inhibited the estrus cycle at the phase of
diestrus (4). Studies by Labhsetwar and Zolowick (9) confirm the role
of serotonin component in ovulation. Since the present study was also per-
formed on rats and the applied stress was similar in character, the level of
brain serotonin should be subject to similar variations. It could thus be in-
ferred that the consequence of serotonin reduction in the central nervous
system could be insufficient gonadotropin secretion, which was especially
felt by the organism during the greatest requirement for these hormones i.e.
during proestrus and estrus. The estrus cycle disorders were then very heavy
because long-lasting. During diestrus, however, when the estrual activity of
female rats is weaker, the effects of changes in brain serotonin leve! and
gonadotropin deficit were less felt and manifested in short-lasting disorders of
the estrus cycle.
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STRESZCZENIE

Badano podatno$¢ zwierzat na stres immobilizacyjny i niska temperatur¢ w réznych fazach

cyklu plciowego. Miara podatnosci na stres byl czas trwania zaburzen cyklu rujowego. Stwierdzono,
ze w fazach proestrus i estrus zaburzenia cyklu plciowego utrzymywaly si¢ najdtuzej. W okresie
zmniejszonej aktywnosci piciowej samice wykazywaly znaczna odpornosé na stres, a zaburzenia
cyklu plciowego byly wtedy krotkotrwate.
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PE3IOME

HccneaoBano noJaTiIMBOCTb XHBOTHBIX Ha HMMOOHJIM3ALMOHHBIH CTpecC H HH3KYIO TEM-
nepaTypy B pa3HbIX NEpUOJAAX MOJIOBOro LHUKAAa. Mepoil MOAaTIHBOCTH Ha cTpecc ObUIO BpeMs
NMPOAOJKAHUS PACCTPOMCTBA NOJIOBOrO LUKs1a. KOHCTaTUPOBaHO, YTO B IEPHOIAX proestrus v estrus
PAacCTPOMCTBO NMOJIOBOrO IMKJIA YAEPKHUBATOCH JUIHHHEE BCero. B mepHoae CHMXEHHOIH MonoBoi
AKTHBHOCTU CAMKH NPOSBJISIM 3HAYUTENBHYIO CONMPOTHBISEMOCTh HA CTPECC, @ PacCTpOHCTBO
T10JIOBOTO LMKJA GLITO TOTJ& KPATKOBPEMEHHOE.
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