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Abstract:

Polycystic ovary syndrome (PCOS), is characterized by an imbalance in the hormonal balance that
may lead to other health problems unless followed up or treated appropriately. Research shows that PCOS
does not directly affect Epinephrine Aldosterone or Cortisol levels together with adrenal function in female
laboratory rats yet analyzes this PCOS impact in stabilizing physiological conditions of the adrenal gland.
This study aims to investigate the effect of Polycystic Ovary Syndrome (PCOS) on the secretion and
function of adrenal gland hormones, including cortisol, aldosterone, and epinephrine, in order to understand
the hormonal alterations associated with the syndrome and to assess the potential link between ovarian and
adrenal gland dysfunctions. The research study separated rats into two groups with eight rats present in
each section. The control group contained normal rats that received no drug administration yet the second
group received letrozole at 0.2 mg per kg through oral delivery. Research personnel collected blood samples
which enabled evaluation of Epinephrine, Aldosterone, Cortisol, Estrogen and Testosterone hormone. The
attained findings showed the steady rise in the Epinephrine, Estrogen as well as Testosterone levels and a
decrease in the Aldosterone and Cortisol levels was also observed. Wrapping up the results of this study, it
can be stated that the adrenal hormones are impaired in PCOS, thus causing pathophysiological alterations
in the adrenal gland, and it was ascertained that the adrenals’ activity is diminished.
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1-Introduction:
Currently polycystic ovary syndrome (PCOS) is ranked one of the main glandular pathology

affecting women of the childbearing age, with the main symptoms being hormonal, ovulation, disorders
and increase in androgen levels. However, studying the given pathological condition, it has been found that
the adrenal gland also has a significant role in the formation of the pathological condition, though the ovary
is considered to be the target organ [1].Adrenal gland is a small triangular endocrine gland that is connected
to the kidney and it is involved in the biosynthesis of steroids and regulation of stress levels in the body.
The adrenal gland has cortex that produces fatty substances including cortisol, aldosterone and androgens
while the pulp produces adrenaline and noradrenaline substances[2]. Exactly, this gland is known to be
regulated by the hypothalamic-pituitary adrenal axis and is therefore susceptible to various physiological
and pathological impact factors. Furthermore, gland change in histological and functional level may happen
due to systemic diseases such as tumors, or due to other hormonal disorders like PCOS and it has been
postulated that hyperandrogens could be attributed to partly hyperstimulation of the retinal region of
adrenal gland[3]. In the view of this, this particular study sought to assess the impact that PCOS has on the

three adrenal hormones: Epinephrine, Cortisol and Aldosterone.

2-Research Gap:

Although several studies have explored the endocrine effects of PCOS, the effect of PCOS on the
functions of the adrenal is still under investigation, particularly in animal models such as rats. The
relationship between PCOS and disorders in the adrenal gland has not been thoroughly examined. This gap
in the current literature limits the development of a clear concept of how PCOS affects adrenal function,
necessitating further research to clarify these

effects.

3- Methods:
3.1 Animals Husbandry

All experimental procedures in the described study were conducted based on the general guidelines for the
use of the laboratory at the College of Education for Pure Sciences / University of Thi-Qar. Thi-Qar ethical
committee for animal research gave their approval to this research (Issue7/ 52/ 1727). Sixteen female rats
aged 3-4 months with an average weight of 170-230 grams were used. The animals were maintained in a
plastic cage at the College of Education for Pure Sciences, University of Thi-Qar, under standard condition
of temperature (22+ 25) ° C and light illumination (12:12 hours light and dark frash for two weeks before
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and during the experimental period). During the experiment the rats were offered ad-libitum access to feed

and water at all given times. For this purpose, the rats were divided into two groups, group I (normal control

group) and group II Letrozole doses of 0.2 mg per kg were administered orally for 28 days to have
PCOS.

3.2 Biochemical Analysis

Serum Aldosterone (Ald), Cortisol (Cor), Epinephrine (Epi), Estrogen and Testosterone were determined

using commercial kits (Elisa, BT LAB, China). After the end of the experimental period, blood was

collected directly from the heart by cardiac puncture using medical syringes with a capacity of (5) ml. The

blood was placed in tubes containing gel tubes evacuated from the air and left for an hour at room

temperature until it clotted. Then the serum was separated by centrifugation for 5-3 minutes at 3500 rpm.

The serum was kept in small plastic tubes at a temperature of (-20°C) until the test was
conducted.

3.3 Statistical analysis:

The data were statistically analyzed according to the Completely Randomized Design (One Way ANOVA)
with ten replicates, and the means were compared using the Tukey test at a probability level (P < 0.05)
using the Statistical Package for the Social Sciences (SPSS), Version 21. The standard deviation (Means +
SD) was used to analyze the results and demonstrate their significance.

4- Results:

The research findings in this study revealed increased values for Estrogen and Testosterone in the induction
group of PCOS as depicted in Figure 1 and Figure 2, while a decrease for aldosterone and cortisol as
presented in Figure 3 and Figure 4. The hormonal Epinephrine also shown in Figure 5 significantly
enhanced in the induced group of PCOS compared with control group.
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Figure 1 Estrogen hormone levels in study groups
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Figure 2 Testosterone hormone levels in study groups
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Figure 3 Aldosterone levels in study groups
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Figure 5 Epinephrine hormone levels in study groups

5- Discussion:

The purpose of this study was to establish the impact of PCOS on gland hormones including
Epinephrine, Aldosterone and Corttisol. In the present study conducted on the PCOS induced group, there
were significant changes in estrogen level. It has been evidenced from previous research that rats with
PCOS used in the study displayed changes in several hormones, mainly increased estrogen levels. This is
partly due to increased efficiency of tissue aromatase that contributes to the conversion of androgen into
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estrogen [4]. Moreover, due to over-secretion of androgens in PCOS ovaries these hormones get stored
and further metabolically converted into estrogens[5]. The incapacitation of the meanly negative feedback
loop here depicted as the hypothalamic-pituitary-ovarian axis also affects the continuous stimulation of the
follicles without ovulation leading to unending secretion of estrogen with no regulation by progesterone[6].
This hormonal pattern is usually reflected when using animal models caused by, for instance, letrozole
injection or long-term exposure to testosterone[7]. This is in line with the findings of the studied research
as it points out that. The outcome of the present study revealed a rise in the levels of testosterone and this
could be because of changes in the HPO axis thus provoking increased stimulation to the ovaries and
therefore androgen development [8]. This is as well in concordance with the results of the current
study.

In the same group above, the following findings were recorded: lower hormone of aldosterone,
decrease in aldosterone has been applauded to the dysfunction of renin—angiotensin—aldosterone system
(RAAS). According to the literature, chronic stress and sympathetic hyperactivity linked to PCOS may
prevent normal renal response and lead to low renin output and therefore low aldosterone production[9].
Also, insulin resistance characteristic of PCOS may affect angiotensin II receptor availability in the adrenal
cortex and decrease the common sensibility of cells, which are responsible for aldosterone production [10].
The present findings are in line with the given hypothesis and null hypothesis of this
study.

Regarding the decline of the hormone cortisol is related on diminished central activation of the adrenal
glands because of the regulatory hormones like, CRH (corticotropin-releasing hormone) and ACTH
(adrenocorticotropic hormone) where in PCOS models these hormones are changed[11]. Moreover,
abnormal levels of androgens, which are apparent in PCOS, have been said to cause alteration of the HPA
axis inclusive of impaired cortisol production from the adrenal gland[12]. The same observation is valid

for the current study as well.

For several reasons, there are positive correlations with the increase in epinephrine including;
hyperactivation of sympathetic nervous system accounts for most of these results. Thereby, the essential
finding of this present study is the increased sympathetic pre-ganglionic nerve fibres to the ovary in PCOS-
induced rats through further stimulating catecholamine secretion comprising epinephrine[13]. This increase
activity also occurs with higher levels of norepinephrine in the peripheral nerve tissue stimulating secretion
Furthermore, the oxidative stress in PCOS may play a role in the of epinephrine by the adrenal glands[14].
activation of the hypothalamic—pituitary—adrenal (HPA) axis and thereby increases the levels of stress
hormones such as epinephrine[15]. Another supporting evidence of sympathetic nervous system
overactivity in PCOS is that insulin resistance, which is characteristic of this condition, has been found to
be positively related to both increased sympathetic nervous activity and elevated epinephrine levels[16].
This is consistent with the results of our current

study.

6- Conclusion:

We conclude from the current study that letrozole-induced polycystic ovary syndrome (PCOS) in female
laboratory mice significantly affects the secretion of adrenal hormones, resulting in increased levels of
estrogen, testosterone, and epinephrine, along with a decrease in both aldosterone and cortisol levels, thus
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impacting the functional aspect of the adrenal
gland.
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