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Summ8ry~: Adult female rats were given ad lib access to two pairs of specially prepared
diets co'~taining the three macro-nutrients, protein, fat and carbohydrate, in such proportion
that ~o~ pairs were isocaloric but one pair varied in protein content (46% and 6%) and the
other pair in carbohydrate content (70% and 25%). Body weights, food intake and selectivity
\(\Iere noted daily. Following lesions of Medial Preoptic Area (MPOA), there was an increase in
the total food and protein intake and disruption of the regular estrus cycles. In the second series,
the total food intake increased after ovariectomy and decreased following intracranial estrogen
instillation in the MPOA. A change in the selectivity of the diets was also noted.

The observations are suggestive of the role of MPOA in the food intake and selectivity and
this is probably effected through the estrogen receptors situated therein.
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The variations in the food intake and body weight during the estrus cycle in female
rats are well documented, being lowest at proestrus-estrus (1,16). It has also been
observed that rats regulate not only their energy but also the nutrient intake like protein,
fat and carbohydrate during the estrus cycle {9, 16). At estrus there is reduction in total
food and carbohydrate but not in the protein intakes. Estrogen is postulated to be invol
ved in these variations, through its probable influence on the central serotenergic mecha

nism (16).

The ventromedial hypothalamus (VMH) and medial preoptic area (MPOA) have
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significant numbers of estrogen receptors (13) and both areas are known to influence
the reproductive function (3.10.12). VM H in addition is well known to be concerned with
dietary self-selection and maintainance of body weight (6). Lesions of MPOA resulted
in the increase of total food intake with preference to the high protein diet (8).

Based on the above observations. the aim of the present study was to assess the
role of MPOA in the food intake and nutrient selectivity and whether the estrogen recep
tors present in the MPOA are in any way involved in this function.

MATERIAL AND METHODS

Thirtyfour adult female rats, 90-100 days old and showing regular estrus cycles
were under study. Two experiments were designed.

Series I - Twelve rats were divided into 2 groups. All the animals were housed
individually in polypropylene cages. They had free access to a pair of isocaloric diets
I and II having a caloric density of 4.75 Keals/grn but differing in protein content (Ref.
Diet Table). To provide the baseline data. animals' food. water intake and body weights
were measured daily for 21 to 27 days. Vaginal smears were studied dailY and atleast
five consecutive regular cycles were noted prior to surgical manipulations.

Following the control period, eight rats (Group I) were subjected to bilateral
stereotaxic lesions of MPOA. using a stainless steel electrode and coordinates of 0.6
mm anterior to bregma, 0.6 mm lateral to sagittal sinus and 6.8 mm below dura
as was done by Popolow et al. (11). This was done under ether anesthesia and
the strenght of the current used was 0.25 to 0.5 mA anodal DC for 30 seconds. Four
rats (Group II) were sham operated. for which the same procedure was followed as in
Group I except that the electrode did not penetrate the MPOA but was lowered only a
few mm into the brain and no current was passed.

After a four-day recovery period. the dai Iy regimen of recording body weights,
food and water intakes and vaginal smears was reinitiated and was continued for the
same duration as the pre-operative period in the two groups.

Series 11- Twentytwo rats were selected for the study. Group III of 14 rats was
fed on diets I and II as in Series I. Group IV of 8- rats was fed on diets III and IV, both
of which were isocaloric and isoprotein but differing in the carbohydrate content (Ref.
Diet Table).
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After observing the body weights, total food intake as well as food selectivity daily
during the control period 1, of 21 days, all the animals in Group III and IV were ovariecto
mised and the same parameters were observed for a further period 2, of 21 days. There
after the animals in these two groups were subjected to stereotaxic implantation of bila
teral stainless steel cannulae (22 gauge) in the MPOA as per the coordinates in Series I.
Estradiol benzoate (2 pg) was instilled intracranially in the MPOA on alternate days by
using a Hamilton microsyringe attached through a fine polythene tube to a 27 gauge
cannula which fitted into the implanted cannulae. The animals were observed during the
period 3, of 21 days.

Diet Table showing the composition of the 4 diets used in the study.

Diet I Diet" Diet III Diet IV
High protein Low protein High carbohy- Low carbohy-

drate drate

Casein 45% 5% 25% 25%

Dextrin 40% 40% 70% 25%

Veg. oil 15% 33% 5% 25%

Cellulose 22% 25%

Vitamins & minerals 2.2% 2.2% 2.2% 2.2%

Water 100% 100% 100% 100%

Kcals 4.75/g 4.75/g 4.25/g 4.25/g

Upon termination of the two experiments, the lesioned, sham operated and chemi
cally treated animals were sacrificed under ether anesthesia by intracardiac perfusion
with 0.9% saline followed by 10% formalin. Brains were removed, cut and formalinized.
Paraffin blocks were made and 15 ,.,. sections taken and stained with cresyl violet for

histological studies.

RESULTS

The results as tabulated in Tables I and II and graphically represented in Figs. 1
and 2 denote the following :-
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A composite table showing the means ± SEM of body weights.
food intake and vaginal cyclicity in the two groups of Series I.

GROUP I GROUP /I
Mean daily n=8 n=4

observations Pre Post Pre Post

Body weight 175.03 ***192.23 162.60 164.16
in ums ±5.00 ±4.15 ±6.30 ±0.17

Total food 10.32 **12.37 9.51 9.63
Intake in ums ±0.53 ±0.31 ±0.65 ±0.13

Diet I (HP) 6.76 * 8.83 7.64 8.04
in ums ±0.80 ±1.07 ±1.74 ±0.33

Diet II (LP) 3.56 3.54 1.87 1.59
in ums ±0.98 ±0.84 ±0.52 ±O.OO

Total calories 49.54 * 59.37 45.64 46.22
in Kcals ±2.59 ±1.53 ±3.14 ±0.68

Protein intake 2.90 *4.14 349 3.68
in ums ±0.32 ±0.45 ±0.50 ±0.05

Vaginal cyclicity Reg. Cont. Reg. Reg.
M or D

Reg. - Regular estrous cycles.
"*P<0.001 **P<0.01

Cont. M or D - Continuous metestrus or diestrus.
*P<0.05

TABLE II: Showing the meJns ± SEM of body weights. food
intake and selectivity in the two groups of Series II.

Mean daily
observations

Body weight
in ums

Total Food
Intake in ums

Food Selec
tivity in ums

Total calories
in Kcal:i

Protein Intake
in ums

*P<O.O!5

Group 1/1 Group IV
n=14 n=8

1 2 3 1 2 3
Cont. Ovx. Exp. Cont. Ovx. Exp.

168.82 *196.08 186.46 171.92 **212.49 210.00
±7.31 ±11.25 ±15.17 ± 6.19 ± 3.46 ± 1.19

14.99 17.01 13.31 16.25 17.37 **10.59
±0.82 ±1.86 ±1.13 ±0.48 ±0.72 ±0.70
Diet I (HP) Diet III (HC)

9.66 9.40 9.61 7.90 *5.88 6.65
±0.49 ±0.79 ±0.71 ±0.72 ±0.23 ±0.83

Diet II (LP) Diet IV (LC)
5.33 *7.62 **3.67 8.35 *11.49 **3.92

±0.51 ±0.43 ±0.47 ±0.81 ±0.87 ±1.22

71.84 81.73 *63.87 69.01 73.75 **44.90
±3.88 ±4.44 ±5.47 ±2.07 ±3.09 ±2.99

4.60 4.54 4.49 4.06 4.33 **2.64
±0.23 ±0.35 ±0.33 ±0.11 ±0.18 ±0.17

**P<0.01
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Saries I - a) Body weight - There was significant increase in the body weights of
animals in Group I following MPOA lesions as compared to the pre-Iesioned period of
the same group and sham operated animals in Group II respectively. However. the fluc
tuations in the weight corresponding to the estrus cycles as seen in pre-Iesioned period
were absent after the lesions.

b) Food intake - A significant increase in the total food intake was noted in the
Group I animals after the lesions. This was effected by a selective increase in the intake
of diet I (HP) resulting in the higher consumption of the total calories as well as the pro
teins.

c) Estrus cycles - In Group I animals. there was disruption in the normal 4-5 days
estrus cycles. the veginal smears showing a continuous metestrus or diestrus in the post
lesioned period (Table I and Fig. 1).
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Fig. 1 : Depicts the alterations in body weight. food intake and selectivity
and vaginal cyclicity following MPOA lesions.
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Fig. 2 : Depicts the changes in body weight. food intake and selectivity
following ovariectomy and estrogen instillation in MPOA.

Series /I - a) Body weight - There was a gradual increase in the body weight during
the period 1, in animals of Group III and IV. Following ovariectomy, during period 2, the rn

. crease in body weight was more steep as compared to the gradual growth during period 1.
On estrogen instillation in the MPOA during period 3, the rate of growth fell. This was
apparent in both the groups.

b) Food intake and selectivity - (i)' The total food (caloric)' intake increased in all
animals of Group III and IV during the period 2 (after ovariectomy)' and decreased in
period 3 following estrogen injections in MPOA. (ii) The protein intake appeared to be
unaffected during the 3 periods in Group III but d creased in Group IV animals following
injections of estrogen in MPOA during period 3. (iii) The selectivity of nutrients by inges
tion of a particular diet also seemed to be affected. In Group III the intake of diet I (HP)'
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was almost constant and was always more than the diet II (LP) in all 3 periods. However.
the increase in caloric intake following overiectomy and decrease following injections of
estrogen in MPOA was effected by selectively increasing or decreasing the intake of diet H
while keeping the intake of diet I more or less constant. In Group IV. the animals did not
have the choice as far as the intake of proteins was concerned. as both the diets III and
IV were isocaloric and isoprotein and therefore whenever the caloric intake increased or
decreased the protein intake also followed suit. However. there appeared to be a change
in the palatability in Group IV during the 3 periods of study. Following ovariectomy. the
intake of diet III (HC) decreased and diet IV (LC) increased. This was reversed after in
jections of estrogen in MPOA, with a decrease in the total quantity consumed. as well as
the intake of calories and proteins (Table II and Fig. 2).

Although the water intake was noted daily in the animals of both the experiments.
there were wide variations between animals in the intra-and inter-groups and no statisti
cal significance could be derived.

Histological scrutiny disclosed that the extent of lesions in Series I was around 0.8
to 1 mm stretching approximately from A 7470 u to A 6280 u antero-posteriorly, invol
ving the MPOA (7). The tracks of the indwelling cannulae in Series II also led mainly to
the MPOA.

DISCUSSION

The present work reiterates the findings of the previous workers. that the lesions of
MPOA result in the disruption of normal reproductive cyclicity (3. 5. 8. 15). Clemens et a/.
have postulated that the normal neuroendocrine function of the MPOA might be to
mantain. the 4~5 days estrus cycles by preventing the daily elevations or surge in prolactin
secretion which inhibits the LHRH secretion.. The probable mechanism for this inhibitor'l
influence on thepJolactin secretion may be through the dopaminergic neurons that origi
nate in or p.ass through the MPOA and project to some locus where they participate in
controlling cyclic regularity (3). The MPOA lesions would therefore destroy these dopa
minergic neurons or pathways and bring the continuous diestrus or metestrus.

Our results have further revealed that the MPOA affects the food intake and nut
rient selectivity. There was an increase in the total food and therefore the caloric intake. by
increasing the intake of high protein diet following lasions of MPOA (Table I and Fig. 1).

This finding is not surprising when one finds that other areas in the hypothalamus like
the ventromedial hypothalamic nuclei (VMH) are concerned with dietary self-selection and

,/ .
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maintainance of body weight. Rats subjected to lesions of VMH become hyperphagic and
obese b'l srghificantly increasing the food intake and showing a preference to fat and
carbohydrate, as c0f!l!?ared to the proteins and this change is attributed to the destruction of
the ascending ventral noradrenergic pathways (6). In our study, instillation of estrogen
in MPOA resulted in the decrease of the total food intake and therefore the caloric intake
without affecting the intake of protein of those animals where a choice between high
and low protein' was given. In the animals with a choice of high and low carbohydrate but
isoprotein diets, there was decrease in the total food intake with a decrease in the caloric

-as well as: the protein intakes (Table II and Fig. 2). Ii is very likely therefore, that MPOA
like the VMH may playa role in the food intake and selection and that this may be medi
ated through the neurotransmitters located therein and influenced by estrogens.

It is documented that intracranial treatment with estrogen can influence female
sexual behavior and food intake (2, 14). There may be at least two different types of
receptor mechanisms. One type may be involved in the activation of sexual behavior
and' a second type which may be involved in the estrogenic suppression of food intake
(4). In the light of the observations made in our studies, both types of receptor~ may be
present in the MPOA. Although the cellular and biochemical mechanisms by which
estradiol treatment modifies sexual and ingestive behaviors are currently unknown, it may
be that the dopahiinergit-~n-d- serbtoriergic trajectories present in the MPOA might have
influence on these two functions with a feedback control by estrogen secreted' in the
ovaries.
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