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Summary : The adu It fema Ie rats hoard large quantities of food during proestrus and continue hoarding

if ovariectomised at proestrus (Group I). The hoarding score is lowest in diestrus and continue to remain

low if ovariectomised during this phase (Group II). The scores in Group I and Group II are reversed in
intracerebral administration of Progesterone and Estradiol Benzoate respectively into preoptic areas, The

significance of the response is discussed on the basis of built-in feedback mechanism for hoarding

cyclicity.
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The laboratory rats are known to hoard farge quantities of food when kept on
food deprivation (10) Female rats have been observed to exhibit cyclic variations in
hoarding pattern corresponding to cyclic changes in vaginal cytology (1,2,4,5,6). The
hoarding score was highest in proestrus and lowest at diestrus and it was further noted
in our series that the ovariectomised animals during proestrus continued to hoard larger
quantities compared to those in whom ovaries were removed In diestrus (2).. The ovanec
tomised animals having higher hoarding score reduced the scor,e on intramuscular admi
nistration of progesterone (2). Likewise intramuscular administration of estradiol ben
zoate reversed the score in those ovariectomised animals having lower score (2). The
above report clearly indicated the possible role of two ovarian hormones in hoarding.
The exact sites and mode of actions of these hormonal interactions were not known from
the earlier studies as the doses of hormones were higher and the homrones are known
to have peripheral actions besides their effects on central neural substrates when adminis
tered parenterally. The present work was planned to locate the diencephalic areas known
to respond to ovarian hormones. Medial preoptic area was selected for intracranial
implants of estradiol benzoate and progresterone as neurones in this area are known to
have estrogen receptors on the cell membranes (11).
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Twenty seven albino rats weighing apDroximately 170-200 gms were housed
in individual cages specially designed for hoarding behaviour where the animals were
trained to hoard food as described earlier (1). Befor.e ovariectomy. two normal estrus
cycles of 4-5 days were studied by microscopic examination of vaginal cytology carried out
at 9. A. M. every day. The hoarding scores were also determined during these two cycles
in the following way. About 200 food pellets each weighing approximately 5 gms
were kept in one compartment of the cage and animals were allowed to have free access
and Dick up for purpose of hoar.ding the pellets for 30 minutes from 9.0-9.30 A.M.
The remaining pellets from the parition cage were rEmoved after 30 minutes and the
hoarded pellets counted (henceforth designated Hoarding Score). The animals were
allowed to eat the food from the hoarded stock for subsequent 90 minutes while the
water was available throughout the day.

After the animals had exhibited two regular vaginal cycles in which highest hoar
ding score was at proestrus and lowest at diestrus. 14 of them were ovariectomised in
proestrus (Group I) while 13 in diestrus phase (Group II) via abdominal incision under
ether anaesthesia. After one or two days post-ovarectomy hoarding scores were deter
mined as before for 10 days. It was observed that 14 animals ovariectomised at proes
trus maintained higher hoarding score while 13 of them ovariectomised at diestrus deve
loped lower hoarding score. All the animals were then aneasthetised with sodium pento
barbitne in the dose of 40 mg/kg and bilateral double walled stainless steel cannulae
with inner gauge 27 and outer gauge 22 were implanted stereotaxically in medial preop
tic areas on both sides by using the following coordinates: antero-post 7.0 mm. lateral
0.5-1 mm. and vertical-1.5 mm. from flat surface of the skull (9).

One week later the inner. cannulae were exchanged for clear 27 gauge steel ca
nulae through which progesterone 30 ILgm dissolved in 2 ILl of olive oil was instilled in 9
animals of Group I which developed high hoarding score while 5 of them in the same
group received 2 ILl of olive oil. In the Group II sEries with low score received estradiol
benzoate 2 ILgm in 1 ILl of olive oil while 6 of them in the same group received 1 ILl of
olive oil with the help of micro-syringe. The post-injection hoarding scores were
then determined for 8 days in both the groups of animals.

The animals were then sacrificed with an overdose of ether and perfused pericar
dially with 0.9% saline followed by neutralized 10% formalin solution. The brains were
fixed in formalin and coronal sections WEre cut at 8 u and every 100th was stained with
cresyl violet for purpose of microscopic examination.
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RESUTS AND DISCUSSION

Fig. 1 indicates that intracerebral administration of progester,one into medial preop
tic areas brought about decrease in hoarding score in the ovariectomised high score group.
Fig. 2 displays the increase in hoarding score in rats receiving intracerebral administra
tion of estradiol benzoate. The sham series in both high and low score groups receiving
olive oil intracerebrally did not alter the score. The cannula sites in one of the rats have
been depicted in Fig. G.

The resu Its obtained in the series studied favour the view that high estrogen levels
trigger the reverberating circuit responsible for the drive for hoarding and is cyclically
inhibited by its own low levels and/or increased levels of progesterone. Indeed the
ovarian secretions during estrus exhibit phasic variations in which estrogen levels increase
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Fig. 1 : Mean and Standard Error of hoarding score of 14 rats during estrus cycles. after ovariectomy performed
at Proestrus and after intracerebral administration of Progresterone (0._9) and oilve oil (0._5). The
hoarding score decreased after progesterone administration (p<O.001).
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during proestrus and decrease at diestrus and progesterone levels exhibit the reverse
trend. Hoarding behaviour likewise exhibited similar phasic pattern.

The ne~ral substrates like frontal cortex (8). .Amygdala (3) Lateral Hypothalamus
(6), Caudate-Putamen and Thalamus (7;9) are known to influence hoarding behavior.
It is likely that these centers constitute the motivational system fo~ hoarding and fee~

ding which are the functions closely related to each other. The present work elucidates
the role of oV9rian hormones influencing the cyclic variations in hoarding behavior, through
their action on preoptic area.
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Fig 2 ; Mean ana $tancfardcError of hoarding score. of 13 rats during two estrus cycles. after ovanect0my per
. !.QCmed at dlostrus and atter Intracerebral admlnlstrallon of Estradiol Benz0ate (n=7) and Olive oil (n_6).

The hoarding increased after Estrogen administration (p<LO.01).
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Fig. 3 : Reconstfuction of a typical cannula placement In preoptic areas in four coronal sections of the rats brain.
The sites are shown in black. At the left side of each section the figures specify the planes approxi
mately corresponding to the section of Konig and Klippel Sterotaxic atlas.
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