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ABSTRACT

The current study aimed to determine the effect of thyroid disorder on kidney function, some hormones, total
protein, and glucose in women. The study sample was divided into two groups, the first a (control group)
healthy women and the second a group of patients with thyroid disorders (hypothyroidism, hyperthyroidism)
in both pregnant and non-pregnant women. The results of the current study showed a significant decrease in
the concentration of (T3, T4) and a significant increase in the concentration of TSH in the second group when
compared with the control group and the third group, while the third group recorded a significant increase in
the concentration of (T3, T4). The results of the current study also showed a significant decrease in the
concentration of (estrogen) in the second group when compared with the control group and the third group,
and a significant increase in the concentration of (progesterone) in the group. The third group was compared
with the healthy group and the second group among non-pregnant women. The results also recorded a
significant increase in the concentration of(estrogen). In the second and third groups, when compared with the
control group in pregnant women, on the other hand, the results indicated a significant increase in FSH
concentration and prolactin in the second group when compared with the healthy group, and a significant
increase in the concentration of prolactin and LH in the third group when compared with the control group in
non-pregnant women. As for pregnant women, the results showed a significant decrease in the concentration
of (LH). And a significant increase in the concentration of (prolactin) in the second and third groups when
compared with the control group.

1. Introduction

The thyroid gland and its hormones have multifaceted functions. In the development of organs
and in the balanced control of basic functions. Physiological mechanisms such as body growth
and energy. Spending on all vertebrates. Thyroid hormones are subject to the control of TSH,
which is produced by the pituitary gland and is the main regulator of the process. Thyroid gland
growth and function from late fetus to adulthood [1] The pituitary gland controls the function of
most other endocrine glands, so it is sometimes called the master gland In contrast, the pituitary
gland is largely controlled by the hypothalamus region by detecting the levels of hormones
produced by the glands that are under the control of the pituitary gland (target glands) where
there is a close relationship between the pituitary gland - the hypothalamus and the ovary due to
the pituitary and thyroid systems, as central regulatory mechanisms are used common between
the function of the reproductive system and the thyroid gland. The pituitary gland is through
which the hormones under its control are regulated (luteinizing hormone - LH follicle-
stimulating hormone - FSH, prolactin - PRL, thyroid-stimulating hormone TSH, and these

hormones are controlled by the hypothalamus through the release of thyrotropin hormone TRH
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which is not only a stimulant of TSH, but also of PRL and therefore any defect in the pituitary
and thyroid system will lead to disorders not only in the gonads, but also in the PRL. In many
ways, represented by the organization, synthesis and secretion of hormones. Changes in the
structure of the pituitary gland and enlargement of its cells have been observed as a result of
primary hypothyroidism. Low levels of thyroid hormones lead to overproduction of TRH,
followed by enlargement of the thyroid and pituitary cells [2]. The thyroid gland maintains the
balance of the body's metabolism and that thyroid hormones and TSH are necessary for normal
growth within the body, and the most important effect in terms of its work is to maintain its
hormones on the metabolic rate and oxygen consumption in the body's tissues, such as regulating
carbohydrates and metabolizing fats and protein [3] [4].

2. Methods

Collecting blood samples and working

The study sample included 200 medical cases from women attending Al-Rifai Teaching
Hospital. Blood samples were collected periodically by direct withdrawal from the patient and
then left to clot at room temperature. The blood samples were centrifuged for 10 minutes in a
centrifuge at 3500 rpm to separate the serum. Serum samples were stored in the freezer at a
temperature of (-20°C) for later chemical testing.

Measuring the level of TSH, T4, and T3

The concentration of TSH, T4, and T3 in the women's serum was measured using the
Maglumi800 device. From Snaibe company through ready-made Kits of German origin.
Measuring the level of sex hormones

The concentration of progesterone, testosterone, and estrogen in the serum of women was
measured using a 120 Spin device from the Spinrest company, using ready-made Kits specific to
this device of Spanish origin.

Measuring the level of gonad nutrients

The concentration of FSH, LH, and prolactin in the women's serum was measured using the
Maglumi800 device from Snaibe company through ready-made kits of German origin.
Measuring the level of urea and creatine

The concentration of urea and creatinine was measured using a 120 Spin device from the

Spinrest company, using ready-made Kits specific to this device of Spanish origin.
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The Statistical Analysis System- SAS (2018) program was used to detect the effect of difference

groups (patients and control) in study parameters. T-test was used to significant compare

between means in this study.
Results and discussion

Table No(1). Average + standard error

Groups Inc;gizlce T3 T4 TSH
(%) (ng/ml) (ng/ml) (Il /ml)
The first group
Healthy group 1443 b 94.260 b 2.150 b
(the control) +.063 0 2.564+ 0.143+
the second group 9440 0.558 ¢ 45.923 c 6.854 a
(hypothyroidism) ° 0.016+ 1.626+ 0.346+
(h Tle‘fﬂtlhlrr(i (%il;‘;;‘f 0460 3.457 a 145.640 a 0.142c
Ypertly ° 0.264 + 4.163+ 0.031+
LSD 0.415 8.180 0.728
Different letters indicate significant differences at the probability level (p <0.05)
Table No (2). Average + standard error
Grouns Progesterone Testosterone Estrogen
P ng/mL ng/mL ng/mL
The first group
Healthy group b1.178 a0.224 a70.040
the control) + 0.177 + 0.041 + 2.032
g;e sef}fnrdi%riog b 0.676 20271 b 46.584
YPOTMyrotcis +0.061 +0.078 + 1.437
(hT he g‘ﬁr‘l P ) a.6.645 a0.436 2 69.340
yperthyrotdis + 0.622 +0.106 + 2.001
LSD 0.991 0.234 5.203

Different letters indicate significant differences at the probability level (p <0.05)
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Table (3)
Average + standard error
Gr FSH LH Prolactin
oups mlU /mL mlU /mL ng/mL
The first group
Healthy group b 4.568 a10.672 b 9.941
(the control) +0.153 +0.302 +0.286
(tﬁe Set"lfnrdi%rioﬁg 26.570 211.729 2 16.476
YPOIYTOICIS +0.368 +2.577 +0.514
(hT he third e b 5.304 b 4.590 2 15.360
yperiyrotdism +0.458 +0.75 8 +0.796
LSD 1.040 5.305 1.654
Different letters indicate significant differences at the probability level (p <0.05) .
Table (4). Average + standard error
Standard Creatine Urea
Groups mg/ dL mg/ DI
The first group
Healthy group 20.730 223.300
(the control) 10015 40633
the second group 20.753 2 25.769
(hypothyroidism) 10,024 +1.549
The third group 20.680 2 23.500
(hyperthyroidism) 10.038 40957
LSD 0.08 3.336
Different letters indicate significant differences at the probability level (p <0.05) .
Table (5)
Average * standard error
Groups Total protein Glucose
mg/ dL mg/ dL
The first group a7.930 b 94.300
Healthy group +0.152 +2.246
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(the control)

The second group

5 b 7.546 € 88.461
(hypothyroidism) 1£0.207 +1.824
(hyperhyroidom) e P

yperihyroidis +0.264 +2.773
LDS 0.236 2.613

Different letters indicate

significant

differences at the

probability

level (p <0.05)
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Concentrations of thyroid hormones T4, T3 and TSH

The results of the current study showed a significant decrease (p<0.05) in the concentration of the
hormone (T3, T4) in the second group (hypothyroidism) and a significant increase in the
concentration of the hormone (TSH) in the second group when compared with the healthy group
(control), and a significant increase (p< 0.05) in the concentration of the hormone (T3, T4) in the
third group, and a significant decrease (p<0.05) in the concentration of (TSH) in the third group
when compared with the healthy group (control). It was also shown that there was a significant
increase in the third group when compared with the second group when the probability level is
mentioned in Table (1).

A disorder in the thyroid gland may originally have resulted from a disorder in the pituitary gland,
which controls the functions of the thyroid gland it’s through the secretion of the hormone TSH,
which stimulates the thyroid gland to secrete its hormones, which leads to stopping the rhythm of its
harmony between it and the thyroid its, and thus Its secretion of the hormone increases or decreases.
TSH) stimulates the production of thyroid hormones (T4, T3). This is what the results of our current
study indicate, as it became clear that there was a significant increase in the concentration of (TSH).
In the second group, with hypothyroidism and a significant decrease in TSH concentration. In the
third group with hyperthyroidism, low levels of thyroid hormones in the blood are accompanied by
high levels of TSH and vice versa, and this was confirmed by the study. of [5] and showed [6].
Indicated that a high increase in the level of TSH in the blood indicates a decrease in levels of
Thyroid hormones: This is called hypothyroidism, as hypothyroidism depends on several factors,
such as iodine supplements, age and gender. Ethnicity and antibody status in addition to other factors
such as systolic blood pressure, body mass index, total cholesterol, smoking, erythrocyte
sedimentation rate, and diabetes, there is a significant association between hypothyroidism and the
prevalence of heart disease. On the other hand, the results of the study by [5] are identified as the
results of our study, as it showed that an excessive secretion of thyroid hormones occurred when
compared with the concentration of the TSH hormone, which indicates a decrease in the secretion of
the pituitary gland, which may be the result of a defect in the pituitary gland, which led to an increase
in the level and concentration of T3 and T4 hormones in the group. The third (hyperthyroidism) or
hypothyroidism may be the result of a decrease in the supply of iodine in the daily diet, as iodine is
considered one of the most important of these minerals that must be available in food, and the
nutritional deficiency of minerals and vitamins such as iron, selenium, and vitamin D. It may cause
hypothyroidism because it is deprived of the essential factor that contributes to making its hormones
[6] indicated that if the daily iodine processing rate decreases to less than <25 ug, a person suffers
from hypothyroidism, as 80% of people suffer from an enlarged thyroid gland in areas that suffer

from a severe iodine Deficiency. On the other hand, the cause of a disorder in the thyroidzgl7a|nd may
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be attributed to a disorder in the sex hormones such as progesterone and estrogen. Studies have
indicated that there is a direct relationship between estrogen and thyroxine, as estrogen directly
affects the thyroid gland, and any decrease in estrogen reflects negatively on the secretion of
thyroxine from the thyroid gland. Thyroid glands to the point that a woman may suffer from
hypothyroidism resulting from low estrogen concentration, and this explains the condition in many
menopausal women, as he pointed out [7]. That women are diagnosed with thyroid disease through
changes in hormone levels such as estrogen and progesterone, as estrogen is the hormone that
enhances the function of the thyroid gland. If estrogen levels are low, the function of the thyroid
gland also decreases, and this is one of the reasons. The main reason that causes many women to
suffer from a disorder in the secretion of the thyroid gland is that, in rare cases, there is a decrease in
the activities of thyroid hormones within the body’s tissues, which leads to a decrease in the
functional performance of the body. Sometimes the disorder or imbalance occurring in the thyroid
gland is of two types. The first is abnormal activity of the immune system, as this system mistakenly
attacks the cells of the thyroid gland, thus affecting its production of hormones and resulting in a
decrease in the concentration of thyroxine within the body in the pathological condition known as
thyroiditis. (Autoimmunity) The situation may be the opposite of what was previously mentioned, as
a viral infection causes inflammation of the thyroid gland, resulting in that gland releasing its stores
of the hormone thyroxine all at once into the blood, and this is what causes hyperthyroidism, as
indicated by [8] indicated that infections may be a cause of hypothyroidism or hyper production. If
the infections result from the immune system attacking thyroid cells, they cause hypothyroidism, but
if they result from a viral infection, they cause hyperthyroidism. The second is that it may be a defect
in the thyroid gland itself, which is considered a pathological condition characterized by a decrease in
the secretion of thyroid hormones through blood, as he explained [6], as we have shown, the thyroid
gland may become inflamed, which negatively affects its secretion of hormones, or the reason for this
may be the thyroid gland’s infection with Graves’ disease, multi-nodular goiter, benign of tumor,
etc., and this is consistent with the study [9] . Autoimmune diseases, genetic factors, and
environmental factors, especially chemical pollutants, may also be a cause of thyroid disorder
through their effect on thyroid tissue. It is known that (diethyl Hexyl (2- ethylhexyl phthalate
(DEHP) is one of the chemical pollutants that cause... Pathological changes in the structure of the
thyroid gland [10] . On the other hand, the use of some types of treatments may cause an imbalance
in thyroid secretions [11] . showed that when amiodarone is used to treat arrhythmia, it causes a
disturbance in thyroid secretions by reducing T3 production and increasing it slightly. In T4, the TSH
concentration does not change in the Pathological condition called thyrotoxicosis resulting from

amiodarone (ALT) (Amiodar in induced thyrotoxicosis [11].
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The relationship between thyroid disorder and sex hormones

It was observed that there was a significant increase (p <0.05) in the concentration of progesterone in
the third group (hyperthyroidism). When compared with the first group (Healthy group) the control
and (hypothyroidism), as for the concentration of testosterone, there was a significant increase in the
third group when compared with the first and second groups. As for the concentration of estrogen,
there was a significant increase in the second group when compared with the first group. The third is
at the probability level mentioned in Table (2).

The results of the current study appear that there is a significant increase in progesterone in the third
group (hyperthyroidism) and a significant decrease in estrogen concentration in the second group
(hypothyroidism), in women, thyroid disorders are responsible for dysregulation of the hypothalamic-
pituitary-gonadal axes and are associated with hypothyroidism with lack of menstruation [12].So the
thyroid hormones are vital for the proper functioning of the female reproductive system, because they
modify the metabolism and development of ovarian, uterine and placental tissues. Therefore, hypo-
and hyperthyroidism can cause poor fertility or infertility in both women and animals [13] [14].
Furthermore, they act indirectly through multiple interactions with other hormones and growth
factors, such as estrogen, prolactin (PRL), and insulin-like growth factor (IGF), and by influencing
the release of gonadotropin-releasing hormone (GnRH). In the hypothalamic-pituitary axis and
gonads [13] [14]. On the other hand, a disorder in the thyroid gland will lead to a disorder in sex
hormones such as progesterone and estrogen. Studies have indicated that there is a direct relationship
between estrogen and thyroxine, as estrogen directly affects the thyroid gland, and any decrease in
estrogen reflects negatively on the secretion of thyroxine from the gland. Hypothyroidism to the point
that a woman may suffer from hypothyroidism resulting from low estrogen concentration, and this
explains the condition in many menopausal women, so any thyroid dysfunction can cause changes in
the ovarian cycle as well as in ovulation [15] . Expression of T3 and T4 receptors in the uterine
epithelium peaks in the middle of this secretory phase, while expression decreases in the secretory
phase and is inversely proportional to the increase in progesterone [16].Women are diagnosed with
thyroid disease through changes in hormone levels such as estrogen and progesterone, as estrogen is
the hormone that improves thyroid function. If estrogen levels decrease, thyroid function also
decreases, and this is one of the main reasons why many women suffer from a disorder in the
secretion of the thyroid gland, and in rare cases, a decrease in its activities. Of thyroid hormones
inside the body's tissues, leading to decreased functional performance of the body [15][17]. These
results agree with the results of [15]and [18]. which showed that lower levels of E2 and T in

women with hypothyroidism and the results don’t agree regarding testosterone concentration. The
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results of our current study showed an increase in the hormone prolactin, which inhibits the
hypothalamic-pituitary-gonadal axis and ovarian resistance to the action of gonadotropins, leading to
amenorrhea and failure of ovulation, which leads to a decrease in estrogen, and this explains the
results from our current study [19].

Relation of thyroid disorder with gonadotropins concentration in women.

The results of the current study showed that there was a significant increase(p<0.05) in the prolactin
and FSH concentration in the second group (hypothyroidism) and prolactin in the third group
compared with the healthy group (control). Also, there was a significant decrease in LH
concentration in the third group when compared to the control group and there was a significant
decrease in LH, FSH concentration in the third group when compared with the second group. Table
(3). Changes in the menstrual cycle in women with hypothyroidism indicate that thyroid disorders are
associated with ovarian hyperactivity, such as hyperestrogenemia, prolactinemia, and impaired
fertility. It is believed that the effects of thyroid hormones on reproductive dysfunction are largely
due to changes in the level of TSH, the secretion of which overlaps with FSH, LH, and prolactin [20].
And The prevalence of hyperprolactinemia is higher in primary hypothyroidism [21]. Prolonged
hypothyroidism can lead to ovulatory dysfunction and hyperprolactinemiaHe pointed out [22]
indicated that the decrease in the concentration of (LH) may be due to the high concentration of the
hormone prolactin, which works to inhibit the neurons in the hypothalamus that secrete (GnRH) and
thus inhibit the secretion of (LH).

The relationship between thyroid disorder and kidney function in women

The results of the current study showed that there was no significant difference (p <0.05) in the
concentration of (creatine, urea) between the second group (hypothyroidism) and the third group
(hyperthyroidism) when compared with the healthy group (control). It was also shown that there was
no significant difference in the concentration of (Creatine, urea) in the third group when compared
with the second group at the probability level mentioned in Table (5). The kidneys are not only an
organ of thyroid hormone metabolism and disposal, but are also the target of some of its actions [23].
The thyroid gland plays an indispensable role in maintaining growth and metabolism in the renal
system, as a decrease in the activity of the renal system is accompanied by a compensatory change in
the level, synthesis and metabolism of thyroid hormones. The renal system is affected by cases of
hypothyroidism in the body [24].

Thyroid hormones play an important role in the growth and development of various tissues, including
the kidneys, which are the primary site of renin release and subsequent formation of angiotensin and
aldosterone. Therefore, any disturbance in thyroid function can lead to abnormal functioning of the

renin-angiotensin-aldosterone system [25]. Dysfunction of thyroid hormones causes marked changes
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in the glomerular glomerulus. Tubular function, electrolyte balance, glomerular filtration, blood
creatinine and a change in water excretion capacity [26]. Hypothyroidism and hyperthyroidism
directly worsen renal function by affecting renal blood flow, glomerular filtration rate, and tubular
levels, electrolyte balance, electrolyte pump function, kidney structure (e.g., decreased glomerular
volume and area), and increased peripheral vascular resistance [27]. Thyroid dysfunction is also
associated with glomerulonephritis, often a common autoimmune disease. Many medications can
affect thyroid and kidney functions. There are a few interactions described between the thyroid gland
and malignant renal tumors. Detailed knowledge of all these interactions is important for both
nephrologists and endocrinologists [28] While [29] referred to overt hypothyroidism as associated
with an increased risk of chronic kidney disease. The results of this study do not agree with [23]
They showed that there is a significant increase in urea and creatinine levels in patients with
hypothyroidism. Furthermore, increased serum creatinine has been associated with increased TSH
levels in people with overt hypothyroidism.

The relationship between thyroid disorder and total protein and glucose in non-pregnant
women

The results of the current study showed that there was no significant difference (p <0.05) in the
concentration of (total protein) in the second group (hypothyroidism) and the third group
(hyperthyroidism) when compared to the healthy group (control). It was also shown that there was
no significant difference in the second group when comparing it with the third group at the
aforementioned probability level. The results of the current study also showed that there was a
significant decrease (P <0.05) in glucose concentration between the second group (hypothyroidism)
and the healthy group (control). It was shown that there was no significant difference (P <0.05) in the
third group (hyperthyroidism) and the control group (healthy people). The results of the current study
showed a significant increase in the third group when compared to the second group at the
probability level mentioned in Table (5).

Studies have shown that there is a widespread correlation between diabetes and thyroid diseases,
which are the most common glands disorders. He pointed out [26] Thyroid disorder is a condition
that negatively affects glucose metabolism and is commonly found in diabetes. Diabetes appears to
affect thyroid function in two stages. First, at the site of control of hypothalamic TSH release, and
second, in the conversion of thyroid hormone to T3 in peripheral tissues. Thyroid hormones and
insulin interfere with each other and affect the metabolism of the body's cells. Any change in one of
them directly or indirectly affects the other. DM alters thyroid function by affecting both
hypothalamic control of TSH production and conversion of T4 to T3 in peripheral tissues. Increased

TSH concentration in diabetics may be a result of the medications they receive that suppress T4 and
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T4 concentrations, while increasing TSH levels. Another reason is insulin, which raises T4 levels
while suppressing T3 concentration by inhibiting the liver. Conversion of T4 to T3, the third reason
may be autoimmune diseases, and the fourth is the prevalence of thyroid antibodies in patients with
diabetes. Furthermore, increased TSH concentrations in diabetes may be due to the presence of an
inhibitor of thyroid hormone binding (inhibitor of T4 to T3 conversion), dysfunction of the
hypothalamic-pituitary thyroid axis, and the effect of poor diabetes control on thyroid hormone
concentration. Moreover, since TD and DM have a common autoimmune etiology, increased TSH in
diabetic patients may be due to immunological alterations [30].also pointed out that Thyroid hormone
affects glucose homeostasis by influencing the development of pancreatic beta cells and glucose
metabolism through various organs such as the liver, digestive system, and pancreas, skeletal muscle,
central nervous system and Adipose tissue. The results appeared that there was a significant increase
in glucose concentration in the third group (hyperthyroidism) compared with the second group
(hypothyroidism) and this agrees with [31] , who pointed out that Hyperthyroidism changes blood
sugar control in diabetics, while Hypothyroidism increases susceptibility to hypoglycemia. Thus,
complicating diabetes control, [32] Proteins in circulation are known to reflect an individual's
physiology. In order to quickly identify important protein markers to determine thyroid disease status
[33].

Conclusion

There are negative effects of thyroid disorders on physiological and biochemical parameters.
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