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ABSTRACT
Body weight is the total mass or weight of a person or animal obtained without any external
factor than the component of the body. Overweight or underweight may influence the fertility
status of either animal or human as the case may be. The aim of this study is to determine whether
weight loss has any correlation with male or female infertility. Twenty four Wister albino rats
were sleep deprived and used in this study. The albino rats were certified healthy before sleep
deprivation. Body weight of the rats were measured before and after sleep deprivation. The pre
sleep deprivation body weight values of the albino rats served as control for weight loss. Serum
specimenwas also collected from the rats before and after sleep deprivation for the assay of some
fertility hormones. The pre sleep deprivation assay results of the fertility hormones equally
served as control for post sleep deprivation status of the fertility hormones. The fertility
hormones assayed include follicle stimulation hormone (FSH), luteinizing hormone (LH),
Prolactin, thyroid stimulating hormone (TSH), Testosterone and estradiol. The results showed a
significant decrease (P<0.05) in body weight of albino rats after sleep deprivation when
compared with the control. There were significant decreases (P<0.05) in testosterone, estradiol,
prolactin and TSH serum levels after sleep deprivation when compared with their controls
respectively, while there were no significant changes (P>0.05) in the serum level of FSH and LH.
These results indicate that all other relevant factors being equal, body weight loss has negative
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effect on male and female fertility, using body weight and fertility hormone as indices.
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INTRODUCTION

Body weight is the total mass or weight
of a person or animal in kilograms obtained
without any external factor than the component
of the body (Walpole et al, 2012 Owing to the
fact that mass is a measure of body's inertia
independent on the effect of gravity and weight
is a measure of force due to gravity, ideal body
weight is represented by body mass index (BMI)
(WHO, 2000). BMI is obtained by body weight
in kilogram divided with the value of height in
meter squared. Human body weights are
categorized as follows: a healthy body weight is
BMI range between 18.5 and 25. BMI below
18.5 is considered underweight, BMI between
25 and 29.9 is considered over weight while
beyond 30.0 is regarded as obese (WHO, 2000;
WHO, 2006). A morbidity obese subject will
have a BMI of 40 and above. Many factors
contribute to a subject's weight. These factors

include environment, family history and
genetics, body metabolism and habits. The body
energy is supplied primarily by food absorbed
and if the amount of food absorbed is greater
than the amount expended by the body, the
excess is stored in tissues in form of combustible
materials called carbohydrates, proteins and fats
(Abraham et al, 1978). These stored materials
bring about the weight of the body. The capacity
of the body to store proteins and carbohydrates
is limited so that further considerable storage of
excess combustible energy material is
accomplished by deposits of fat (Abraham et al,
1978). By these biological processes, body
weight could get to either normal or abnormal
body weight status.

The abnormal body weight status
includes; underweight, overweight, obese
weight and morbidity obese weight (DU-Bray,
1926; Pastor et al, 1996). Protein balance tends
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to maintain itself spontaneously and
because it contributes only a minor fraction of
energy intake, it is the metabolism of
carbohydrate and fat that primarily influence the
regulation of body weight (Hallerstein, 1996;
Hallerstein, 1999; Goodnight et al, 1982). Fat
synthesis for possible overweight, obese weight
and morbidity obese weight can be induced by
sustained ingestion of excess carbohydrate
(Hellerstein, 1996, Hellerstein, 1999,
Goodnightetal, 1982).

However, for ideal weight to be
considered, a number of other factors such as
age, height, sex, chest, circumference and body
build are referred(WHO, 2004).Sleep
deprivation has negative effect on body weight
in rats. Prolonged or complete sleep deprivation
increased both food intake and energy
expenditure with net effect of weight loss and
ultimately death (Everson et al, 1989). In
human, the reverse is the case, following the
reports of some research studies (Green et al,
1988; Knusten et al, 2007; Schmid et al, 2008).
The increasing prevalence of overweight,
obesity and diabetes are being traced to the role
of sleep loss among other factors (Knusten et al,
2007). Current data suggest that the relationship
between sleep restriction, weight gain and
diabetes may involve three path ways; alteration
in glucose metabolism, up regulation of appetite
and decrease in energy expenditure (Knusten et
al, 2007)

Sleep deprivation impairs glucose
homeostasis by way of engendering insulin
resistance, thereby causing type 2 diabetes
which subsequently affects body weight
(VanHelder et al, 1993). Chronic sleep loss can
reduce capacity of even young adults to perform
basic metabolic functions such as processing
and storing of carbohydrates or regulation of
hormone secretion of endocrine system
(VanHelder et al, 1993). In a research work
done, food consumption of the calorie-fed rats
was lower during baseline than that of protein
fed group but during sleep deprivation increased
to 250% of the normal without net body weight
gain, implying negative energy balance and
malnutrition during prolonged sleep deprivation
(Eversonand Wehr, 1993).

Epidemiological data confirm that
obesity accounts for about 6% primary
infertility and it may be surprising that body een

weight loss in women accounts for 6% primary
infertility (Bates and Whiteworth, 1982; Green
et al, 1988). This 12% of primary infertility
resulting from deviation in established
bodyweight norms, can be corrected by
restoring body weight to within established
normal limits. More than 70% of women who
are infertile as a result of body weight disorder
will conceive spontaneously if the weight
disorders are corrected. This is usually done
through appropriate education and diet
counseling; yet body weight is not often
considered in an infertility evaluation (Bates and
White, 1982; Green et al, 1988). It is therefore
pertinent that the body weight of both partners of
the infertile couple should be considered first
when there is an obvious slender or obese body
habitués in either partner (Green et al, 1988,
Bates and Whitworth, 1982)

Following the report by Rechtschaffen
and Bergmann in 1995 that sleep deprivation in
rats resulted to weight loss and the responses of
thyroid hormones and thyrotropin-releasing
hormone during sustained sleep deprivation in
rats according to Everson and Read, we chose to
sleep deprive rats by single platform sleep
deprivation method to avoid physical
stimulation applied by Rechtschaffen and
Bergmann which may have its own effect. The
emphasis of their work was to ensure the
sustainability of sleep deprivation and weight
loss.

The aim of this work is to determine the
correlation of loss of weight with infertility in
albino rats (Everson and Read, 1995).

MATERIALS AND METHODS
Experimental Animals:

Twenty four (24) adult Wister albino rats
(9 males and 15 females) were used in this study.
The rats were fed and acclimatized at the
University of Nigeria, Enugu Campus animal
house for 5 days before subjecting them to sleep
deprivation.

Sample Collection and Processing

Blood specimen was collected from
each of the rats, before sleep deprivation. The
pre sleep deprivation blood specimen served as
control for the investigations. Blood samples
were allowed to clot and retract, after which they
were centrifuged at 3000 rpm/min to separate
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the serum.

Method of Sleep Deprivation

Sleep deprivation of the rats was
achieved by the single platform sleep
deprivation technique (Rechtschaffen et al,
1999). This technique is based on the principle
that if a sizeable adult rat is placed on 6.5 cm
base of an inverted cylindrical pot with a depth
of 7.5cm in a water proof rat cage and water
poured at the floor of the rat cage, sleep is
deprived from the rat especially in a brightly-lit
non heat producing environment.
(Rechtschaffen et al, 1999; Craig Lambert,
2005). Following the single platform sleep
deprivation procedure the rats were respectively
deprived of sleep for fourteen days. During the
sleep deprivation duration, water at the floor of
the rat cage was kept relatively fresh by regular
replacementon daily basis.

At the end of the fourteen days sleep
deprivation of the rats, the weight of the rats
were measured and post sleep deprivation blood
specimenwas again collected from each sleep

deprived rat by ocular Venipuncture for
hormone assay (Van Herck, 1998). FSH, LH,
prolactin, TSH and testosterone were assayed in
male albino rats whereas FSH, LH, TSH,
prolactin and estradiol were assayed in female
albino rats in both pre- and post-sleep
deprivation blood samples.

Analytical Methods:

The hormones, FSH, LH, prolactin and
TSH were assayed by enzyme immuno assay
method according to lequin (2005) and Uotilia et
al, (1981). Testosterone and estradiol estimation
were based on the enzyme-linked
immunosorbent assay (ELISA) method of Tietz
(1995). Statistical analysis was performed by
student's t-test at 95% confidence limit and the
results expressed as mean + standard deviation
(SD).

RESULTS
The results of this research work are
comparatively represented in the table shown

TABLE 1: The result of body weight and hormone activities before sleep deprivation.

Parameter Pre-Sleep Deprivation Values
Body weight (G) 239+2.1

FSH (mIU /ml) 5.5+0.2

LH (mIU /ml) 488 +0.1

Prolactin (ng/ml) 128 + 0.04

TSH (ulU /ml) 20+ 0

Testosterone (ng/ml) 1.9+ 0.09

Estradiol (pg/ml) 27.8+0.3

TABLE 2: The result of body weight and hormone activities after sleep deprivation.

Parameter Post SleepDeprivation Values
Body weight (G) 204+ 0.09

FSH (mIU /ml) 5.4+0.2

LH (mIU /ml) 53+0.1

Prolactin (ng/ml) 51+0.02

TSH (ulU /ml) 0.5+0.1

Testosterone (ng/ml) 0.4+ 0.03

Estradiol (pg/ml) 143+ 0.5
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TABLE 3: Table of Pre and post sleep deprivation results of body weight and hormone activities

Parameter Pre-Sleep Deprivation Values Post Sleep Deprivation Values  t-Test

Body weight (G) 239+ 2.1 204+ 0.09 P<0.05 **
FSH (mIU /ml) 5.5+0.2 5.4+0.2 P>0.05

LH (mIU /ml) 4.88+0.1 5.3+0.1 P>0.05

Prolactin (ng/ml) 12.8 +0.04 5.1+0.02 P<0.05**
TSH (?1U /ml) 2.0+0 0.5+0.1 P<0.05**
Testosterone (ng/ml) 1.9+ 0.09 0.4+ 0.03 P<0.05**
Estradiol (pg/ml) 27.8+0.3 14305 P<0.05**

DISCUSSION Also observing the same

The results of body weight of albino rats
used in this research work as represented in the
table 3, showed a significant bodyweight loss of
rats after sleep deprivation (P<0.05). There were
corresponding significant decreases (P<0.05) in
the activities some fertility related hormones.
Such fertility related hormones include
testosterone, Ostradiol, Prolactin and thyroid
stimulating hormones. However, the results
obtained as represented in the same table also
revealed that they were decreases (P>0.05) in
the activities of follicle stimulating hormone and
luteinizing hormone.

Testosterone, estradiol, prolactin and
thyroid stimulating hormones along with follicle
stimulating hormone and luteinizing hormone
have been used as hormonal indices to
determine either fertility of or infertility of
mammals (Kaplan and Pesce, 1979). Similarly
changes in body weight have been associated
with either fertility or infertility of mammals
(Green et al, 1988; Bates and Whiteworth,
1982). It therefore became necessary to further
establish with empirical data how body weight
loss is correlated with infertility. With the
observation that this work is in agreement with
the work of Green et al, (1988) and Whiteworth,
(1982), it could be acceptably correlated that
loss of weight has a negative effect on fertility.

Although follicle stimulating hormone
and luteinizing hormone were not significantly
affected in this work, testosterone and estradiol
which are primary male and female fertility
hormones respectively have corresponding
significant decrease in activities with significant
decrease in body weight in this research work.

corresponding significant decreases in the
activities of Prolactin and thyroid stimulating
hormones, it becomes necessary to consider
weight loss status in case of infertility. It is for
instance known that slender women metabolize
estradiol to 2-hydroxyestrone, an anti estrogen
(Bates, 1994).

By this further metabolism, serum status
of estradiol is reduced while that of 2-
hydroxyestrone, inactive estrogen or anti-
estradiol is increased. The reaction creates a
counterproductive state for estradiol which in
normal body weight status would have
progressively increased to a level during
follicular growth to be able to induce positive
feedback effect via the hypothalamus for a
surging release of luteinizing hormone for
ovulation to occur.

This probably could be part of the
reasons why there was no significant increase in
luteinizing hormone in this work. Reduction of
estradiol level in male exposes the sperm cells to
apoptosis on daily basis, resulting to
oligospermia and infertility (Pentikainen et al,
2006). Sex steroid hormones testosterone and
estradiol which are lipid soluble and accumulate
in body fat (Green et al, 1988; Bates, 1996;
Kressler, 2005) are thus liable to depletion by
weight loss (Kressler, 2005).

Decrease in serum level of testosterone
as seen in this work obviously in agreement with
other such previous results that affect normal
libido in both male and female, clitoral
engorgement and penile erectile frequency
(Metha et al, 2008). Low level of testosterone
makes it difficult for genes of sertoli cells to be
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activated for promotion of normal
differentiation and development of spermagonia
(Zhouetal, 2001).

Decrease in prolactin level affects
fertility since optimal prolactin level promotes
orgasm, proliferation of oligodendrocytes
precursor cells, proliferation of corporal lutea
and stimulation of progesterone secretion
(Abraham et al, 1978). Low level of TSH is
associated with hypothyroidism which is
invariably associated with infertility (Amada-
Dias et al, 2001). Further work is needed to
establish why TSH is significantly lowered in
this weight loss. Thyroid hormones regulate the
metabolic processes of the body. In cases where
the T, and T, are low, the hypothalamus signals
the pituitary gland to produce TSH through the
action of TRH . TSH therefore stimulates the
thyroid gland to produce sufficient T, and T, to
meet up with the metabolic needs of the body.
When T, and T, become raised, they signal the
hypothalamus and pituitary gland to discontinue
TSH production through the feedback
mechanism(Abraham et al, 1987; Nussey and
Whitehead, 2009). Therefore, low TSH as seen
in this work raises speculations on whether
weight loss has effects on the hypothalamus,
pituitary gland or thyroid gland.

It is pertinent to note that this research is
in consonance with the report in American
society of reproductive medicine which stated
that loss of body weight contributed 6% to the
12%, said to have been contributed by abnormal
body weight to primary infertility (Bates GW,
1994). Experimental results have shown that
infertility due to weight disorder could be
reversed if the body weight disorder is corrected
(Bates and Whiteworth, 1982; Bates, 1996).
Intense exercise lowers testosterone level which
in turn affects male fertility (Harkney, 1998;
Arce, 1993; Green et al, 1988). This is obvious
as it is partly stored in fat which is broken down
by intense exercise (Green et al, 1988, Bates,
1996; Kresssler, 2005). Following the
observations and data in this research work, we
therefore tend to conclude that bodyweight loss
is significantly correlated to both male and
female infertility.
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