EFFECT OF ADRENALECTOMY IN PREGNANT RATS
ON PITUITARY — ADRENAL FUNCTION OF THEIR
PROGENY IN THE FIRST DAYS OF POSTNATAL LIFE
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In pregnant rats adrenalectomy stimulates pituitary —adrenal function in the progeny dﬁring the first
days of postnatal life. Compared with the progeny of intact animals, their response to stress is more
marked and is shown as an increase in the corticosterone content not only in the adrenals, but also in the
blood.

* kX

On the basis of experimental observations [1, 3,5, 9, 11] the concept of interaction between the
homonymous systems of mother and fetus has been formulated, according to which a disturbance of any
maternal system or organ during pregnancy causes changes in the corresponding system or organ in the
fetus. However, many aspects of this problem still remain unexplained. In particular, it is not clear how
a disturbance of adrenocortical function in the mother influences the postnatal life of the progeny, and, in
particular, the reactivity of its adaptive and compensatory mechanisms.

In the present investigation the effect of adrenalectomy on pituitary —adrenal function of newborn rats
and, in particular, on reactivity of the pituitary—adrenal systems, was studied in pregnant rats.

EXPERIMENTAL METHOD

The pregnant rats were divided into 5 groups: group 1 were intact animals (control), groups 2 and 3
were rats undergoing bilateral total adrenalectomy 1.5-3.5 days and 7-9 days before parturition respec-
tively, and groups 4 and 5 were rats undergoing bilateral mock adrenalectomy at the same times. The tests
used to determine the time of pregnancy was the presence of blood in a vaginal smear. Each group con-
tained from 4 to 16 rats. The young rats born from the mothers of these groups were used in the experi-
ment at the age of 70-90 h. The progeny from each rat was divided into two groups. The initial corticos-
terone level in the circulating blood and adrenals was determined in one group of young rats, and the same
indices after exposure to stress (bilateral mock adrenalectomy) were studied in the other group. The corti-
costerone content was determined by the fluorometric method {6] as modified by V. M. Rozental' working
in Professor Eskin's laboratory.

EXPERIMENTAL RESULTS AND DISCUSSION

The blood corticosterone concentration in the young control rats before and after exposure to stress
was practically identical (Table 1). Young rats born from mothers undergoing the mock adrenalectomy
were indistinguishable from the controls as regards their blood level of this hormone before and after ex-
posure to stress. Irrespective of the time of its performance on the pregnant rats, adrenalectomy caused
an increase in the blood corticosterone concentration in the progeny compared with the control (by 25-38%).
After surgical trauma, a significant increase in the blood corticosterone concentration (by 35%) was ob-
served only in those young rats whose mothers had undergone adrenalectomy 7-9 days before parturition.

Its concentration in the adrenals of young rats born from mothers undergoing the mock operation was
the same as in the control both before and after trauma. In the progeny of the adrenalectomized animals,
the initial corticosterone level in the adrenals was higher than in progeny of the intact rats. In young rats
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TABLE 1. Concentration of Corticosterone in Blood and Adrenals
of Young Rats Born from Intact Rats and Rats Undergoing Adrenalectomy
and Mock Adrenalectomy {M%m)

In Adrenalectomized Mother rats undergoing
tact
mother rats mock adrenalectomy
Young rats mother 1.5-3,5days 7-9 days be+/1.5-3days [7-9 days af-
rats before fore | before ter parturi-
parturition | parturition |parturition tion
In blood (in pg/ 100 ml)
Before stress . - . - - . 6,8+0,5| 9,4%0.6 8,6%+0,6 7.4%0,4 7,8%0,5
P,<0,01 | P,<0,05 | P,>0,1 P,>0,1
Py>0,1 Py>0,1
After stress - - - . 7,9%0,5( 10,4+0,3 { 11,5%0,7 | 7,9+0,5 | 9,1+0,5
Increase (in %) - - - - - 16 11 35 7 17
P . >0,1 >0,1 <0,01 >0,1 >0,05
In adrenals (in pg/g)
Before stress . . . . . . 6,0£0,4! 13,5=1,0 8,3+0,8 6,4+0,9 7,.3+0,5
P, <0,001 P,<0,02 Pi>0,1 Pi>0,1
P,<0,001 P£;>0,1
After stress . . . . . 13,7+0,9] 18,3+1,9 | 21,5+2,4 14,42-1,5 15,2+0,8
Increase (in %) - - - - - 128 36 159 125 108
P L. <0,001 <0,05 <0,001 <0,001 <0,001

Note. The index P at the foot of the table is the criterion of signi-
ficance of differences between the background and stress levels of
corticosterone in animals of the same group; P, denotes the same
between the background levels of hormone in experimental and con-
trol animals; P, denotes the same between the background hormone

levels in young rats whose mothers underwent operations at differ-
ent times before parturition.

of mothers adrenalectomized 1.5-3.5 days before parturition, the hormone level in the adrenals was higher
than in those whose mothers underwent adrenalectomy 7-9 days before parturition. However, the increase
in this level after trauma was smaller in the former than in the latter. A significant increase in the corti-
costerone concentration in the adrenals under the influence of stress occurred in the young rats of all
groups, but the magnitude of this increase was appreciably smaller than in adult rats [8; 13].

According to data in the literature |4, 10, 12], young rats during the first days of life do not react by
an increase in pituitary—adrenal function to stress (the stress nonresponsible period, SNR). In recent
years, however, data of an opposite character have been published [7, 14, 15]. The results of these experi-
ments show that this contradiction is probably due to the fact that in stress in newborn rats only very slight
(compared with adult animals) activation of the adrenal cortex takes place. It cannot be detected from
changes in the ascorbic acid concentration in the adrenals [2, 4, 10] or even from changes in the corticos-~
terone concentration in the circulating blood. It becomes apparent only when more sensitive indices are
used, such as the increase in corticosterone content in the adrenals themselves. The SNR period must
therefore be taken to mean not the absolute absence of response of the pituitary —adrenal system to stress,
but as a period of reduced reactivity of this system in rats of a particular age.

Judging from the results obtained, adrenalectomy in pregnant rats stimulates pituitary —adrenal func-
tion in the progeny in the early period of postnatal life. Evidence of this is given by the increase in the cor~
ticosterone content both in the adrenals and in the blood of the young experimental rats. An increase in the
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relative weight of the adrenals and a decrease in the relative weight of the lymphoid organs are also ob-
served in these animals [2]. In contrast to the young control rats, the reaction of their pituitary—adrenal
system to stress was more marked and actually took the form of an increase in the blood corticosterone
concentration. This was particularly conspicuous in those young rats whose mothers were adrenalectom-
ized long enough before parturition. This stimulation of function must evidently be regarded as the result
of a compensatory reaction of the fetus to maternal adrenalectomy.
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