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ABSTRACT

Obesity is an unhealthy phenomenon during which an abnormal increase in the size and weight of body weight
occurs and leads to many metabolic, physiological, and hormonal disorders. Sex hormones are directly influenced
by the obesity, especially the testosterone hormone that is highly affected by the excessive obesity. Thus, the level
of testosterone hormone in the blood and urine of women, aged between20-45 years, was studied. The study
included 50 blood samples from obese women as well as 60 blood samples from healthy women. The results
showed a direct relation between the obesity and high testosterone levels. The statistics suggest a P-value in the
obese women of (P < 0.005) compared to the healthy women group. The level of testosterone hormone in the
blood of obese women is (1.122 +0.119) ng/ml compared to (0.2011 = 0.119) ng/ml in the healthy group. Further,
the levels of testosterone hormone in 50 and 60 urine samples of obese and healthy women, respectively, were
investigated. The results showed a decrease in the level of the hormone of obese women at the level of (P<0.005),
whereas the level of testosterone in the urine of obese women is (2.105 + 0.224)ng/mg in comparison with( £ 0.519
2.75) ng/ml in the urine of the healthy women group. The samples were also classified based on the ages and
body weight, whereas a P-values of (P < 0.005) were observed in the obese woman group compared to the healthy

group.
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INTRODUCTION

Testosterone is a male steroidal hormone from the
androgen group and is derived from cholesterol and
produced by the testis. Its molecular formula is
(C19H2802) and the molecular weight is288.431 g.mol-12.
It is related with the blood proteins with97-99.5% of (SHBG
sex hormone- bending globulin and Albumin)[2]. The half-
life of the testosterone is 2-4 hours. It is disposed 90% by
the urine and 6% through feces [3] andis mainly reduced in
the liver®. In addition to its characteristics of sexual growth,
it promotes the growth of bones, muscles and hair,
especially in males, and the decrease in its levels results in
abnormalities in bone growth and dissociates in full sexual
development of men>°. Further, the decrease in the
hormone levels affects the immune system, whereas it
causes a metabolic syndrome, heart disease and blood
vessels that cause chronic infections, where hormone
levels in blood plasma are inversely associated with the
number of white blood cells and thyroid levelsi®l, In
addition to its importance as a hormone, it has been used
to in the treatment of breast cancer in women?2,

It has been recently observed an increase in the
hormone disorders in obese women, thus the relationship
of testosterone levels with obesity, which is a phenomenon
that resulting from the increase in accumulated fat, has
been studied®31®, It has been shown to be more likely to
grow fatty mass in women than men associated with sex
hormone changes in both sexes®6. Fat represent a source
of androgen build-up in women that forms a close
relationship in changes in levels of sex hormones and
disorders in the pituitary gland in the part responsible for
sex hormones'’ unlike males who have positive changes
with changing androgen levels®®. Thus, there is a clear
connection of the changing women's body weight to
hormonal disorders?®.

Obesity is also associated with many other diseases
such as depression, as it is associated with sex hormones
where it interacts with neurotransmitters dopamine,
noradrenaline, choline and sertonine?®?!, as well as
problems of reproduction, menopause and infertility?224.

MATERIALS AND METHODS

Samples Preparation: The samples are collected from
obese women in Kirkuk Teaching Hospital and outpatient
clinics after their diagnosis by specialist doctors. We
collected 50 blood samples and 50 urine samples from
obese married and unmarried women in addition to 60
blood samples and 60 urine samples of healthy woman as
a control group. The samples were collected from woman
aged between 20-45 years and the samples are directly
measured without any storge.

Estimation of testosterone levels: The level of
testosterone was measured using (LIAISON-ANALYZER)
technique by following the steps impeded in the manual of
(DIASORIN-USA) instrument. The basic principle of this
technique is based on the direct and competitive
association with chemiluminescence, whereas the
testosterone determinants are connected to magnetic
bodies (solid phase) and the testosterone is connected to
Isoluminol. During the incubation period, testosterone is
being separated from the related proteins and compete
with the hormone on the connection site of the determinant.
After incubation, the non-unconnected substances are
removed during the washing process. After that, the prefix
is added and the chemiluminescence and reaction begin.
The light signal is measured by a photo multiplier as
relative lighting units (RLU) and inversely proportional to
the concentration of testosterone found in standard
calibration devices or samples.
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RESULTS AND DISCUSSION

Obesity is associated with many diseases, including cysts,
infertility, menstrual disorders, heart disease and
depression [25].In addition to the use of -certain
medications, genetic and economic factors and mental
disorders play a role in weight gain and excessive obesity
[26-28]. Testosterone hormone has a major role in obesity,
where its high levels in women results in obesity that leads
to many disorders. Its levels were studied in obese women
with 50 blood samples and 50 urine samples and
compared to 60 blood samples and 60 urine samples of
non-obese women control group, whom age ranges
between 20 and 45 years.

Testosterone levels in obese women's blood: The
results of this study showed that the average testosterone
concentration in the blood of obese women is (1.11282+
0.1402) ng/ml while in the control group is (0.20023+
0.0837)ng/ml as shown in figure 1 below:

Figure 1: The level of testosterone in the blood of obese women
compared to healthy women group.
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From the above results, a significant increase of(p<0.05)is
observed in the blood of obese women compared to
healthy women group which can be attributed to the
relation of the testosterone level the metabolism and this is
consistent with Renato study?°.

The influence of average body weight: The samples
were divided into two groups according to the weight value,
whereas the first group included 18 samples with weight
range of (20-30 kg/m2) and while the second group
included 32 samples with weight range of (31-45 kg/m2)
which has a clear obesity. The P-value of the body weight
relation with the testosterone of is (P < 0.05) as shown in
figure 2. The average hormone concentration of the first
group is (0.9611 + 0.08305) ng/ml while that of the second
group is (1.1857 + 0.10206) ng/ml.

The results indicate that body weight is directly proportional
to the level of hormone concentration in women, whereas
the higher the weight the higher the levels of the hormone
in the blood. This causes many other disorders in the gland
and sex hormones and this is consistent with the study of
Daniela at al?®.

I
i
)

=
)
1

[uny
1

o
[
1

°
o)}
1

1.185

o
>
L

o
[N}
1

Testostrone. Conc. (ng/ml)

.200:

o
L

(20-30) kg/m? Control (31- 45) kg/m?

Figure 2: the effect of body weight on the testosterone level in the
blood of obese women compared to healthy woman group.

Effect of age: The effect of the age and its relationship
with the level of hormone concentration is considered,
whereas the age progress had a significant effect on the
level of hormone in obese women's blood compared to the
control group. The samples were divided into two groups,
the first group included 27 samples of (20-35) years old
and 23 samples of(36-45)years old of blood of obese
women compared to 26 samples of (20-30) years old and
24 samples of (36-45)years old of the control group. The
average testosterone concentration of the first group is
(1.01740.107) ng/ml compared to (0.1497+0.0403)ng/ml in
the healthy group, while that in the second group is
(1.224+0.0927)ng/ml compared to (0.2536+0.0860)ng/ml in
the control group, as illustrated in figure 3 below:

Figure 3: Effect of the rate of age on the level of hormone
concentration in the blood of obese women compared to healthy
eople
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From the above results, it is clear that the P value
differences is at the level of P<0.05 where aging increases
testosterone levels, which consequently causes many
disorders for women such as androgen icing levels which is
contrary to Sholour.

PJMHS Vol 15, NO. 1, JANUARY 2021 381



The Effect of Testosterone Hormone Levels in the Blood and Urine of Obese Women

Testosterone level in obese women’s urine: The results
of the study showed that testosterone appears in the urine
of obese women compared to healthy women is at P value
differences of P<0.05,where previous studies indicated in
different ways its estimation in human urine[31]. The
average hormone concentration in the obese women are
(1.953+£0.1676) ng/ml in comparison to (3.015+0.3022)
ng/ml in the healthy woman as shown in figure 4 below.

Figure 4: The level of concentration of testosterone in theurines of
obese women compared to healthy women
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From the results above, it has been observed that a
decrease at the level testosterone. The samples were
divided according to weight and age and the effect was
observed by dividing the samples into two groups. The first
group according to the body weight are depicted in figure 5,
whereas the concentration of testosterone is
(2.24481+0.221) kg/m2 and the second
group(1.896522+0.11344) kg/m2 compared to non-obese
women.

Figure 5: Effect of body weight on testosteronelevel in the women
with obesity compared to healthy women
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Figure 6 shows the effect of the average age on the level of
testosterone in the urine of obese women compared to
healthy women, where it is (2.128+0.083) ng/ml in the first
group of (20-35) years for women with obesity compared to
healthy women(3.17+0.301) ng/ml and the second group
(36-45) is(1.835+£0.084) ng/ml for women with obesity
compared to (2.616+0.2449) ng/ml for the healthy woman.
These results show that urine be used as anindicator of
testosterone disorders which indicates metabolic disorders
and some other diseases and their relationship to
obesity32:33,

Figure 6: The effect of the average age on the level of testosterone
in the urine of obese women compared to healthy woman.
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CONCLUSIONS

The results showed that obesity has a clear effect on the
hormone cetotserone, as wellas age and body mass a
direct relationship with it, which was evident in the blood
andyield of samples for obese women compared to non-
obese women.
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