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Background: Incidence of stress is on the rise in our daily life involving various neurobiological,
endocrinological and behavioral changes. Hunger stress has a potent influence on mental,
physical, and reproductive health by affecting the hypothalamic-pituitary gonadal axis. Methods:
It was a laboratory based randomized control trial. Adult female mice (BALB-c strain) weighing
25-27 grams on first day of estrous cycle were taken in two groups (ten each). Group A was kept
in normal environment of animal house for one month. Group B was given hunger stress by
restricting the diet to about 50% per day for one month. Right ovaries of the animals were
dissected out and observed for shape, color, and weight. Histological slides were prepared for the
count of primary, secondary, and tertiary follicles. Results: Statistically significant decrease in
animal and ovary weight with significant fall in ovarian follicles was observed. Conclusion:
Hunger stress affects the ovaries by reducing its weight and number of follicles.
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INTRODUCTION

Stress is increasing in our daily life involving various
neurobiological, endocrinological and behavioral
changes. Hunger stress has a potent influence on mental
physical and reproductive health. Nutritional status
influence fertility which has marked effects on the
growth and development of follicles.'

In the event of hunger, the process of cell
proliferation slows down leading to prolonged cell
cycles and arresting some cells at G1 stage.” Prolonged
exposure to stressors can trigger sympatho-adreno-
medullary system and hypothalamic-pituitary-adrenal
(HPA) axis. The degree of triggering depends on its
type, intensity and duration. It has been suggested by
many studies that stress may cause infertility by
affecting the hypothalamo-pituitary gonadal axis.’

Body weight is highly dependent on the
food intake, so hunger stress leads to weight
reduction, decrease in lean mass, fat mass, serum
leptin and insulin like growth factor (IGF-1).*
Nutrition plays a fundamental role in determining
fertility with hormones like testosterone production is
decreased by food restriction.” It also influences the
reproductive efficiency of cows by acting on the
hypothalamic-pituitary-ovarian axis.

Stress proves to be an add-on to the oxidant
burden which results in damage to DNA, lipids, and
proteins; and accelerates process of aging.” In females,
chronic stress inhibits luteinizing hormone (LH) and
follicular stimulating hormone (FSH) secretion leading
to disturbed reproductive activity including inability to
conceive, failure of embryo to implant, repeated
abortion and menstrual cycle irregularities.

The purpose of the study is to observe the effects of
hunger stress on ovarian follicle count in a laboratory
based study.

MATERIAL AND METHODS

This laboratory based randomized controlled trial was
carried out in the Department of Anatomy, Army
Medical College, Rawalpindi with the support of
National Institute of Health (NIH). Ten adult non-
pregnant female mice (BALB-C strain), 5-7 weeks old,
weighing 25-27 grams were taken as control in group A
and the same number as cases in group B. Assignment
to both groups was done randomly after assigning them
numbers. Both the groups were kept and fed with
standard diet of NIH laboratory. Mice in group A were
provided with the favorable environment of animal
house for 1 month while mice in group B were exposed
to hunger stress by limiting the diet to average 3gm of
commercially pelleted food per day for 1 month which
is about 50% of ad libitum food intake.

The animals were dissected after 1 month.
Right ovary from each animal was removed to maintain
uniformity and observed for its shape, color and weight.
They were then kept in 10% formalin. Standardized
methodology for preparation of histological slides,
stained with hemotoxylin and eosin was followed. 10X
objective was used to count primary (FI), secondary
(FII) and tertiary follicles (FIII). They were counted
starting from the mesentery which is attached to the
anterior border of the ovary, moving clockwise.” Three
slide per specimen were observed.'

Data was analyzed using SPSS version 20.
Independent sample t test was applied to find the p-
values. Results were considered significant with a p-
value of <0.001.

RESULTS

Ovaries of animals in control group A appeared as
round in 3 animals and ellipsoid in 7 animals, pale
whitish in color and firm in consistency. No
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hemorrhages and adhesions were found on the surface
of the ovaries. Microscopically, all ovaries in group A
were lined with simple cuboidal epithelium. Underneath
the epithelium was tunica albuginea consisting of
collagen fibers. The ovarian tissue was divided into
inner medulla, which contained stroma and blood
vessels and an outer cortex, which contained the
follicles at different stages of development. Growing
follicles were seen in considerable number among the
stroma of the cortex. Single or several layers of
granulosa cells surrounded the oocyte. In secondary
follicles, there was small accumulation of fluid in the
intracellular spaces called follicular fluid among the
granulosa cells. Graafian follicles were observed with
a peripheral oocyte surrounded by cumulus cells and
several layers of granulosa cells with a large antrum.
(Figure-1)

Ovaries of hunger stress exposed animals in
group B were round in 4 animals and ellipsoid in 6
animals and were smaller in size. Color of the ovaries in
2 animals was reddish while in 8 animals was pale
whitish. Histological sections showed disturbance in the
germinal epithelium. Spaces or vacuoles were observed
in the tunica albuginea. There was an apparent decrease
in the number of primary and secondary follicles as
compared to control. Graafian follicles were much
reduced in number and were absent in some sections.
Shape of the follicles was also distorted as there was
reduction in the number of granulosa cells. (Figure-2)

The mean+SD change of body weight of
animals in group A was from 25.70+0.856 to
45.05+1.21 gm while in experimental group this change
was from 25.45+0.926 g to 29.75+1.84 g respectively.
The p-values for change in body weight was <0.001
which was statistically significant. The mean+SD
weight of the ovary of mice in group A was
0.0185+0.000527g while in experimental group was
0.0176+0.000516 g. The ovary weight in experimental
group B was less than group A. The p-value was 0.002
which was statistically significant. The mean+SD
number of primary follicle in group A was 12.5+£2.37
while in group B it was 9.6+0.97. The p-value was
0.001 for primary follicles which was statistically
significant.

J Ayub Med Coll Abbottabad 2017;29(4)

The mean number of secondary follicle in group A was
6.70+1.42 while 4.90+0.738 in group B. The p-value
was 0.001 for secondary follicles when compared to
control group A which was statistically significant.

Figure-1: Photomicrograph of transverse
section of ovary showing, Pf; primary follicle, Sf;
secondary follicle and Gf; Graafian follicle (X600) in
control group A.

Figure-2: Photomicrograph of transverse section of
ovary showing fewer number of follicles in
experimental group B. Pf; primary follicle, Sf;
secondary follicle, Gf; Graafian follicle, Cl; corpus
luteum. (600 X)

Table-1: Count of ovarian follicles with diameter of Graffian Follicle in control group A and experimental group B

Primary Follicle Secondary Follicle Graafian Follicle Diameter of Graffian
Animal (FI) FII) (FIII) follicle(um)

No. Control Experimental Control Experimental Control | Experimental Control Experimental
1 18 9 5 5 2 1 302.5 290.0
2 14 8 7 4 3 1 355.0 298.0
3 13 9 5 5 2 1 322.5 285.0
4 10 10 8 5 0 0 NA NA
5 11 11 6 4 2 2 325.0 298.0
6 11 10 9 5 1 1 330.0 290.0
7 10 9 5 6 3 1 345.0 288.0
8 12 11 7 5 3 1 310.0 292.0
9 13 9 8 4 2 1 320.0 284.0
10 13 10 7 6 3 1 325.0 298.0
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DISCUSSION

Stressful situations lead to many psychological and
physiological  changes in  equilibrium or
homeostasis and are a continuous threat to a
normal health and well-being.

In the present study, the mean change of
body weight was statistically significant when
control group A was compared with experimental
group B (<0.001). Prior studies established the
relationship between hunger and the skeleton and
showed that rodents exposed to hunger stress had
decreased weight gain due to reduced skeletal
growth, cortical and spongy bone mass and bone
loss.*

Statistically significant difference was
observed when the mean value of ovary weight
was compared among the groups. Reduction in the
ovarian weight of stressed rats specifies the
decrease in activity of stroma, growing follicles
and corpus luteum due to non-availability of
steroidal or gonadotrophic hormones or both.''

Various experimental studies revealed that
different stressors of 6 hours per day duration to 15
days old rat pups affected ovarian follicular
development resulting in marked reduction of
primordial, primary and pre-antral follicles.'> The
present study also supports this as the difference in
number of primary follicle was statistically
significant between the control group A and
experimental group B.

A statistically significant difference in the
number of secondary follicles was observed when
group A was compared with group B supporting
previous studies where reduction in number of
secondary follicles was observed in rats exposed to
heat and cold stress.'>'*

Pre-antral and antral follicles have LH and
FSH receptors and the fluctuation in the
gonadotrophin levels due to stress causes
degenerative changes in the developing antral
follicles."’Various hormones within the
hypothalamus-pituitary-ovarian axis are under the
influence of food intake and control ovarian
activity. It has been proved that diet has a positive
effect on the growth rate and size of the ovulatory
follicle further supported by present study with
statistically significant difference in the number
and size of Graafian follicles in Group A and B.°
Over the past 5 years, experiments were suggestive
of the fact that, stressors reduced the fertility rate
by interfering the follicular phase of estrous cycle.
Acute stressors like restraint, transport, heat,
electric foot shock and hypoglycemia lead to
activation of hypothalamus pituitary adrenal axis.
It was predicted that, the pulsatility of GnRHrLH
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was slow and inadequate for the maturation of
growing follicles which required faster pulse
frequencies. Thus, the animal was unable to
maintain estrous cycles and anestrous phase
occurred.'®

From the analogy of the facts, it can be
concluded that stress results in the reduction of
primary, secondary and Graafian follicular count
with the decline in the oocyte quality as well as
reproductive performance of female mice.

CONCLUSION

Hunger stress affects the ovaries by reducing its
weight and number of follicles.
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