
fnel. J. Physiol. Pharmac., Volume 33, Number 2, 1989
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Summary: Primiparous female rats subjected to foot shock and/or immobilization stress were

tested for maternal behaviour (ME) by determinin~ the pup retrieval rate (PRR) for 5 minutes.

On the third day after parturition PRR significantly decreased when foot shock was given and the

fall was more pronounced after immobilization both with and without foot shock. The animals

exhibited enhanced 1\·1H on the 12th day as compared to the third day, but the stressful situations

produced significant decreases in ME qualitatively similar to the tbird day. By the 20th day

when the wt'aning was in prcgTe~s the MB decreased to the 3rd day levels. This change in the

M8 may be due to the changes in the pattern of prolactin secretion during the post partum

period.
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INTRODUCTION

Primiparous rats begin caring for their newborn
as soon as they are born (I, 2). The rapid appearance
of maternal behaviour at parturition is accompanied
by a number of hormonal changes. Three hormones
in particular change drastically during pregnancy
and at parturition. They are the ovarian steroid
hormones, progesterone and estrogen, and milk
producing pituitary peptide prolactin (3, 4, 5, 6).

Various types of stressors like foot shock (7) and
immobilization (8) are known to change the pattern
of hormonal release. A significant adaptation of
pfl)lactin response to f00t shock or immobilization
stress has been demonstrated and the speed of
habituation depends upon the intensity of the
stressor and the duration of each daily exposure
(9, 10). A sudden acute stress markedly increases
the prolactin level but a prolonged 24 hours stress
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results in the decline of the prolactin level to that
seen in unstressed controls due to rapid habituation
(11,12).

In thii study, we have attempted to examine the
effects of a variety of acute stressors on the maternal
behaviour of the primiparous animals. The stress
paradigms chosen were foot shock, immobilization,
and immobilization followed by foot shock.

METHODOLOGY

The study was conducted in 15 female albino rats
reared in the departmental laboratory. The animals
were isolated when pregnant and fed ad libitum. The
study was carried out on the mothers and the pups
from the first day of parturition daily for three
weeks. The maternal behaviour (MB) was observed
by placing the mother and the pups in two separate
compartments of a cage specially designed for the
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T ABLE I : Denotes the Effect of stressors on maternal
behaviour.

Me?n PRK±SEM on 3rd, 12th and 20th day after parturi
tion under control and experimental situations.

out activation of the grid; the PRR being 2.0±0.56
and 3.3±0.85 respectively (P<O.COI).

Day Control Foot shock with Following Immobilization
eltctricfied grid immobilization for 60 min.

for 6 min. followed bj
Ilectricfied grid

n=15 n=15 n=15 n=15

3rd 3.7 2.1· 1.8** 0.57"·
±0.42 ±O.46 ±0.36 ±0.2

12th 7.0;6 5.06t 3.3··· 2.0..*t
±0.98 ±1.06 ±0.85 ±0.56

20th 4.00 3.00 2.40 1.46*
±0.81 ±0.58 ±0.62 ±0.52

Compared to similar situation
on the 3rd day.

Compared with control on the
31'd day.

Compared with control on the
same day

;6 <0.01

... <0.001

t <0.05

P Value • <0.05
.. <0.01

Each experimental procedure lasted for ,5
minutes. In the control situation the grid was not
activated. For the next 5 minutes the floor of the
passage was electrified. Later the rat was immobilized
for 60 minutes in a closely fitting wire mesh cylinder,

in which the rat was unable to move. At the end

of 60 minutes the mother rat was released and put
in her compartment of the experimental cage. The
PRR was determined for 5 minutes without activating
the grid and again during the ensuing five minutes
with the grid activated. This was repeated daily for

3 weeks with all the 15 animals.

purpose. The two compartments were linked by a
narrow passage fitted with electified grid floor which

could be activated when required. The intensity of
the current used was lCO II- amp. The pup
retrieval rate (PRR) was determined by counting the
number of attempts made by the mother to cross
the passage and reach the pups in 5 minutes. As
soon as the mother crossed the grid to approach
the pups, she was removed and placed back in her

compartment.

RESULTS

Table I shows the mean PRR with SEM
computed for the 3rd, 12th and the 20th day after
parturition under control and experimental situations.
The PRR on 3rd day in control condition was
3.7±0.42. With the electrified grid, PRR significantly
decreased to 2.1 ±0.46 (P<O.05). After
immobilization, but without the activation of the
grid, the PRR decreased to I.8±0.36 (P<O.Ol).
Whereas stress of immobilization followed by
activation of the grid further decreased the PRR to
0.57±O.2 which was highly significant (P<O.OOI).

On th~ 12th day under control condition, the
PRR was found to be much more than on the 3rd
day i.e. 7.0±0.98 (P<O.OI). With the activated
grid the PRR decreased to 5.06± 1.06 which was not
statistically significant low level both with the with-

On the 20th day the PRR reverted to the 3rd day
levels both in the control condition and after
electrifying the grid (PRR 4.0±0.81 and 3.0 ±0.58
respectively) After immobilization the PRR

decreased to 24±0.62, and immobilization followed
by foot shock while crossing the passage further
decreased the PRR to 1.46±O.52 (P<O.05) to a
significant Level.

The mean daily PRR of all the 15 animals under
various conditions for 20 days, is shown in fig I.
There is a steady increase in the M B till the 12th
day under control conditions. There is a downward
trend thereafter though it does not reach the initial
levels. The graphs under experimental conditions
also show a somewhat similar pa:tern except the one
with the activated grid alone which snows intermittent
peaks with one or two of them peaking above the
control levels.
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Fig. I : Mean daily Pup Retrieval Rate for 5 mts. (PRR)

under control (.--.), electric grid activation
(0--0), Immobilization (0--0), and immobi
lization followed by grid activation (11-- • ).

DISCUSSION

Appearance of maternal behaviour after
parturition is due primarily to a rapid fall in the
high Progesterone levels present during pregnancy
and a sudden increase in estrofen levels \\ hich
follows (5). Estrogen and prolactin arc low during
most of the pregnancy but rise near the md and peak
at parturition (3, 4, 6). Prolactin which is secreted
in large amount during lactation may exert a
lacilitatory effect on rapid appearance of maternal
behaviour by acting directly on the brain (13).

Maternal behaviour (MB) was ass~ssed by fRR
under control and stressful conditions On the 3rd
day the MB was found to be significantly decreased
under sUess, more so ..fler immobilization follvwed
by activation of the electric grid. The electric shock
was delivered only if the animal attempted to cross
over to the pups to retrie\e only if the animal

attempted to cross over to the pups to retrieve them;
therefore it was not an inescapable ShOl:k. (MB) In
this study we have observed that the female rat
makes an attempt to retrieve her pups inspite o. the
phY6ical pain that she f{els when ~he crosses the grid.
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It shows that the drive to retrieve the pups is strong.

This drive may be due to an increased secretion of
prolactin which increases the maternal instinct (13).
This was reported not only when the intensity of
the foot shock is increased, but also when the same
intensity foot shock is delivered on consecutive
days (7).

Foot shock stress increases prolactin level in the

blood but a 20 minute recovery peri cd lowers the

level to normal (14). Therefore the increased
prolactin level may not be carried over to the next
stress session. On the other hand, the restraint
stress has varied effect on the prolactin secretion.
Prolonged restraint of an hour or more decreases
the prolactin levels in the blood (I5) and short
duration (5-20 minutes) restraint increases the
prolactin level (14, 8, 16). Since the duration of

restraint in our study was for an hour we presume
that there was a decrease in prolactin level and

therefore the drive for the MB also decreased which
",as reflected in the much decreased PRR even
without activation of the electric grid.

On the 12th day, the MB both in control as well
as experimmtal conditions was at its peak and this
could be correlated to the prolactin levels which are
known to increase intermittently depending upon the
stimulation of suckling (3, 17). Jv:B d{clines there
after by the 20th day by which time there is decreased
tendency of mothers to nurse the pups and increased
tendency of pups to eat solid food leading to the

eYentual abandonment of suckling (I7, 18).

Constant exposure to stressors caused a more
rapid habituation than repeated daily exposure of
relativeJy short duration (I5). Following 10 days of
repeated (IS minutes per day) immobilization or foot
shock, prolactin responses were attenuated as
compared to responses to the first exposure, but a
significant response to the 10th exposure was still
evident (3, 9). Therefore in our study on the 12th
day the response obtained was still significant.
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In conclusion, one may note that M 13 makes a
rapid appearance soon after parturition and three
hormones are responsible for its appearance which
include an increased secretion of prolactin at the

time of parturition. Prolactin is released in bouts
in the succeeding days stimulated by suckling,
reaching a peak by the 12th day. Stressful situations
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change the prolactin release. While foot shock
increases the prolactin release, immobilization stress
decreases the levels. MB, being dependent on the
level of prolactin, is affected by stressful situations
which bring about a change in the pattern of

prolactin release.
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