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Abstract:

This study has focused on obesity and its relation to the physiologic and
hormonal status of some Iraqi women. This is considered as one of the
serious conditions that affect women, where coronary heart disease,
osteoporosis, diabetes mellitus, infertility, and psychological
disturbances, considered are the most important complications. The study
was conducted on 69 serum samples from infertile patients, aged (16-44)
years. The levels of FSH, LH, PRL, testosterone, progesterone, and TSH
were estimated in the laboratory, in addition to pelvic ultrasonic
examination was tested clinically. Some chemical parameters were
measured in the sera of patients and control groups like fasting blood
glucose, blood urea, and blood cholesterol. Other data included Body
Mass Index (BMI), age, marital status, drug intake, family history, and
the age at which menarche had started were installed. In our study, the
results show significant differences in BMI, 0.0% of women had BMI
less than 19.2% between 19 and 25, and 98% above 25. Notable risen
(P<0.05) have achieved in serum total cholesterol for the patients’ group
when compared with the control group. While non-notable risen (P>0.05)
have achieved in the rest parameters (Fasting blood glucose, and blood
urea) when compared with the control group. Considerable differences
(P < 0.01) between the levels of FSH, PRL, testosterone, progesterone,
and TSH in the patients when compared with the control group (20
women). And significant differences (P < 0.01) between the level of
testosterone and progesterone in the patients who have no children
(No.= 54) when compared with patients who have children (No.= 15).
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1. Introduction
There are different causes of obesity all of which can make a person
obese. The commonly held belief is that to become obese, a person must
have an unfavourable lipid profile or reduced physical activity, such that
an individual would consume more calories than he or she burns, leading
to a gain in body mass in the form of fat (Leisegang et al, 2021; Sun et al,
2020). Although rarely recognized, sleeping fewer than 7 hours a day
increases hormonal imbalances that lead to appetite boosts (ldrees, K.,
and Ahmed Elhaj 2024). This may lead to desire to take high-calorie
foods with carbohydrates in the hope of putting back the energy used in
their execution to gain more weight. In women, pregnancy is another
possible cause of obesity (Vozova et al, 2024). Pregnancy is a
physiological process that requires weight gain to support fetal growth
and development but putting off this weight after delivery may result in
obesity. Some of the drugs also cause weight gain; these include
antidepressants, anti-seizure  medications, diabetes drugs, and
corticosteroids (Lagana AS et al, 2016; Pandey et al, 2010). Obesity can
arise from diseases such as Cushing’s syndrome (Pasquali et al, 2007).
For instance, arthritis affects health by limiting physical movements,
which over time leads to weight gain (Wendy S et al, 2022). Although
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data does not support the belief that low metabolism may be responsible
for obesity, other works reveal the close link between hypothyroidism,
thermogenesis, lipid metabolism, and obesity
(Baird DT et al, 1981; Gutam et al, 2023).

Estrogen in the body is produced by two primary sources: the ovaria
and the adrenal glands of the body (Pavli P. et al, 2024). Ovarian estrogen
synthesis is also influenced by the menstrual cycle phases (Ou XH et al,
2022). At the same time, adrenal glands secrete the hormone
androstenedione which is associated with cholesterol. As in all
overweight individuals, the fat tissue metabolizes androstenedione to an
estrogen namely the estrone. In a woman, who is considerably overfat,
this extra estrone can upset the normal ovarian activity and fecundity is
often impaired by the failure of ovulation (Nikanfar et al, 2021).
2. Subjects and Methods
Inclusion criteria: Sixty-nine Iragi female volunteers were selected from
people who attended the Infertility Center of Al-Yarmouk Teaching
Hospital, From May to August 2024 with a mean age value of (29.6+5.4)
and an age range between (16-44) years. Twenty healthy fertile subjects
(age range=15-40) were included throughout this study, as a control
group. Careful information was obtained from each volunteer in this
study.
Methods: Ninety-five millilitres of venous blood were withdrawn from
the subjects and anticoagged with a plain tube and the blood was allowed
to clot at room temperature. The clear solution was then centrifuged at
three thousand revolutions per minute for ten minutes and the serum
separated. After centrifugation, the serum was meant to be refrigerated at
20 degrees below zero until the hormones were analyzed. The hormonal
assays were carried out on the VIDAS system (Mini VIDAS, model 12,
1992); the manufacturer is Biomerieux, France; the method employed
was the enzyme-linked fluorescent assay (ELFA). Other chemical
parameters were done using Kits from
a linear kit manufacturer or by standard principles. FSH, LH, PRL,
testosterone, progesterone, and TSH levels were estimated, and pelvic
ultrasonic examinations were tested clinically and in the laboratory. Some
chemical parameters were measured in the sera of patients and control
groups like fasting blood glucose, blood urea, and blood cholesterol.
Other data included body mass index (BMI) weight in
kg/[Height in m]?, age, marital status, drug intake, family history, and
the age at which menarche had started were installed.
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Statistical Analysis: Data analysis was done by Duncan multiple range
test with probabilities adjusted at p < 0.05 which was considered
significant while p < 0.001 was considered highly significant. Data
from the study were analysed blindly using the Statistical Package for the
Social Sciences (SPSS) with all the analyses done three times for quality
check.

3. Results and Discussion

The mean ages of the patients that have been utilized in this study are
(29.6y + 5.4) with age within the range (16 — 44) years, while it was
(27.32y + 3.06) with the age in the range (15 — 40) years for the control
group. The duration of infertility for the patients’ group was (7.34 £
2.56).

Table 1- Distribution of patients according to age group, duration of
marriage, and duration of infertility

Cases N Age Duration of marriage Duration of
(meanxSD) (mean years) infertility (mean
years)
patients | 69 29'61;3')4 (16- 8.3+2.43 7.3442.56
controls 29 27.32£3.06(15- 475151  emeeee-
40)
Total 89

The distribution percentage of patients based on their family history of
hirsutism and overweight, respectively, was displayed in Tables 2 and 3.
Table 2- Distribution of patients with fertile disturbance according to
Family history of overweight

Family Comparison of
history N % significance by Binomial
test
Positive 3 4.34 (P<0.05)
Negative 66 95.66
Total 69 100

Table 3- Distribution of patients with fertile disturbance according to
hirsutism

Hirsutism Comparison of
N % significance by Binomial
test
Positive 13 18.88 (P<0.05)
Negative 56 81.12
Total 69 100
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Table 4 displayed the distribution of patients by body mass index
(kg/m?), indicating that 35.5% of patients were overweight and 62.5%
of patients were obese.
Table 4- Distribution of patients with fertile disturbance according to
Body mass index BMI (K g/m?)

BMI (Kg/m*)©9 N % Comparison of significant by Kruskal-
&7 Wallis Test
<185 0 0.0 (P<0.01)
18.5-24.9 2 2
25-29.9 24 35.5
>3() 43 62.5
Total 69 100

Table 5 presents the changes in a few biochemical markers that were
measured in this study. The results show that the patients' group had
significantly higher serum total cholesterol levels (p<0.05) than the
control group did. In contrast to the control group, there were non-
significant increases (p>0.05) in the rest parameters (blood urea and
fasting blood glucose).
Table 5- The mean value of some chemical parameters for the patients
with fertile disturbance and the control groups under study

Mean+SD Mean+SD
Patients (69) Range Controls (20) Range
Fasting 123+34mg/dl (86-153)  81+12.3mg/dl  (69-99) mg/dI
blood mg/dI
glucose
Blood urea 5.3+2.21mmol/l (4.9-6.9) 7.0£1.74 (3.9-9) mmol/l
mmol/I mmol/Il
Total 258.2+20.66mg/dl  (232-278)  200+22 mg/dI (167-222)
cholesterol mg/dl mg/dI

Significant differences (P < 0.01) between the levels of FSH, PRL,
testosterone, progesterone, and TSH in the patients when compared with
the control group (20 women). Whereas, notable differences (P < 0.01)
between the level of testosterone and progesterone in the patients who
have no children (No.= 54) when compared with patients who have
children (No.= 15) as illustrated in Tables 6 and 7 respectively.
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Table 6- The mean values of Reproductive hormones assay on cycle day
(3) of the menstrual cycle and thyroid hormone for the patients and the
control groups

Hormones Mean+SD Mean+SD P

Patients (69) Range  Controls (20) Range value

Luteinizing | 3.28£2.37mIU/ml  (0.5- 3.9+1.2mIU/ml  (1.5-8) | P>0.01
hormone 8.4) miU/ml

(LH) miU/mi

Follicle 4.23£221mIU/ml (1.3-  7.0£1.74mlU/ml  (3.9- | P<0.01
stimulating 8.9) 12)
Hormone miU/ml miU/ml

(FSH)

Prolactin 22.6x11.1ng/ml (3.8- 13.1+2.3ng/mi (1.3- | P<0.01
53.0) 25)
ng/mi ng/ml

Thyroid 1.62+0.7nmol/L  (0.6-3) 2.6£0.76 nmol/L  (0.25- | P<0.01
Stimulating nmol/L 5)
Hormone nmol/L

(TSH)

Testosterone | 0.96x0.7ng/ml (0.08-  0.5+0.09ng/ml (0.1- | P<0.01
3) 0.9)
ng/ml ng/ml

Estrogen 78.45£56.1pg/ml (13-  20.43+x12.3pg/ml (18- | P<0.01
(E2) 232) 147)
pg/mi pg/ml

Progesterone | 0.72+0.61ng/ml (0.04-  0.27+0.1 ng/ml (0.1- | P<0.01
ng/mi 1.5) 0.54)
ng/ml ng/ml

Table 7- The mean values of Reproductive hormones assay on cycle day
(3) of the menstrual cycle and thyroid hormone for Secondary and

primary infertile women

Hormones levels  Patients have Patients have P value
Mean£SD (range) not children children (15)
(54)
Luteinizing hormone 3.5£1.2 mlU/ml  3.7£1.8mIU/mi
(LH) (0.5-8.4) mIU/ml  (0.6-6.3) mIU/ml P>0.01
Follicle stimulating 4.7£2.43mIU/ml  4.69£2.21mIU/ml P>0.01
Hormone (FSH) (1.5-8.9) mIU/ml  (1.3-7.6) mIU/ml
Prolactin 22.4+11.1ng/ml  23.2+11.8ng/ml
(3.8-53) ng/mi (4.2-43.6) ng/ml P>0.01
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Thyroid Stimulating 1.5£0.67nmol/L  1.1+0.45nmol/L

Hormone (TSH) (0.08-3) nmol/L  (0.6-1.6) nmol/L P>0.01
Testosterone 1.1+0.14ng/ml 0.6+0.8ng/ml
(0.08-8) ng/ml (0.06-2.8) ng/ml P<0.01
Estrogen (E2) 55+51pg/ml 60+51pg/ml P>0.01
(15-230) pg/ml (13-232) pg/ml
Progesterone ng/ml 0.42+0.21ng/ml  1.32+0.61ng/ml
(0.04-1.3) ng/ml  (1.2-1.5) ng/ml P<0.01

Obesity has become a major issue in the contemporary society, and the
consequences have had a disastrous impact on female fertility. Obesity
has been defined by a BMI of greater than 27 kg/m and has a close
association with ovulatory subfertility and anovulatory infertility (Parker
JE ,and Arscott GH, 1972). Overweight and obese women suffered a
worse prognosis that reduced their response to clomiphene citrate for
ovulation induction and had higher steeply doses of gonadotrophins for
both ovulation induction and superovulation. In assisted reproduction,
ovarian stimulation in obese women as a rule is associated with fewer
numbers of follicles and, therefore, oocytes upon retrieval. Furthermore,
the rates of fertilization capacity are usually low, and embryo
development is frequently affected, especially in young women with
obesity (Medeiros, L. et al, & Zatra Yamina et al, 2023). Several have
indicated decreased pregnancy rates and an increased incidence of early
pregnancy loss. Liposolutive has an impact in correcting menstrual cycles
and increasing the chances of spontaneous ovulation and conception of
anovulatory overweight and obese women. A slow, slow rate of losing
weight is healthy while diets which are low in calories are not healthy
(World Health Organization, 2016).

Adverse effects such as obesity in women have been shown to delay
the period of conception. Obese women with a BMI of 32 kg/m?* or
more in the last measured age of 18 had an increased risk of anovulatory
infertility 2.7 (95%CI, 2.0 — 3.7) (Pasquali R et al, 2017) Moreover, in
ovulating but subfertile women, the chance of becoming pregnant
naturally goes down by 5 per cent for every unit change in BMI

(Pasquali R et al, 2007) .

The pathways through which obesity impacts or exacerbates
subfertility, are complex. There is evidence that people with higher BMI
have higher serum and follicular fluid leptin levels and lower serum
adiponectin levels. Leptin acting via the leptin receptors present on theca
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and granulosa cells of the ovary suppresses ovarian steroidogenesis.
Decreased adiponectin levels correlate with elevated levels of circulating
insulin which may cause hyperandrogenemia, at least in part by the
down-regulation of the hepatic synthesis of SHBG (Brannian JD, 2011) .
Further, insulin stimulates the secretion of Luteinizing Hormone (LH)-
induced steroids through the insulin-like growth factor I (IGF- 1) in the
theca cells of the ovary, thus increasing ovarian androgen synthesis. The
high level of androgens in Hyperandrogenemia induced apoptosis in
granulosa cells, while the peripheral conversion of androgens to estrogens
via remodelling of lipids in adipose tissue reduces gonadotropin
secretion. Obesity is also closely related to polycystic ovary syndrome
(PCOS), an adrenal state that is characterized by anovulatory cycles,
hyperandrogenism, hirsutism and infertility (Mitchell M, 2005)
Hormonal dysfunction in women with PCOS is common and the
experience rate of obesity ranges from 30 —75% the metabolic
derangement featured by obesity worsens PCOS (Vander Borght M,
and Wyns, 2018) .

One important thing to remember is that obesity that decreases the
levels of fertility, is best recognized if the accumulated fat is localized
around the abdominal cavity. Reduced sex hormone levels are thought to
be largely responsible for reduced fertility in patients. These changes
usually manifest especially in increased androgen production known as
hyperandrogenism (high levels of androgens) which is not uncommon in
overweight women who develop amenorrhea. Obesity also results in
insulin hypersecretion and insulin insensitivity, which all lead to
hyperandrogenism. Insulin is involved in sex hormone secretion, and in
fatty women especially those with PCOS, excess weight gain triggers an
overproduction of insulin which leads to increased secretion of androgen
and the formation of abnormal ovarian follicles (Fanchin, R et al, 2023).
Due to this disruption of ovarian function and menstrual cycles, the
female perception faces fertility difficulties. The study investigated the
various challenges faced by obese women, especially those seeking help
from reproductive technologies (ART), and the study discovered that
such women are subjected to more challenges than their non-obese
counterparts. The study has found that obesity decreases the chances of
making In Vitro Fertilization (IVF) treatment fertile (Hahn, S, 2005)
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4. Conclusion

Obesity's effects on reproductive function have a complicated
mechanism. Additionally, obesity has been linked to hormonal
imbalances such as hypertrophyolemia, which may be the mechanism
through which obesity contributes to certain reproductive disorders.
Conflicts of Interest: None

References

Sunand et al. (2020). "High BMI and Insulin Resistance Are Risk
Factors for Spontaneous Abortion in Patients With Polycystic Ovary
Syndrome Undergoing Assisted Reproductive Treatment: A Systematic
Review and Meta-Analysis”. Forntiers in Endocrinolog. Vol. 11.

Leisegang et al.(2021). "Obesity and male infertility: Mechanisms and
management”. Andrologia 53(1): 13617.

Idrees, K. and Ahmed Elhaj (2024). " Effects of Obesity in Male Fertility
in Khartoum State”. American Journal of Medical Science and
Innovation 3(2):84-90.

Vozova et al. (2024)." Effect of body mass index on semen quality,

sperm chromatin integrity and sperm DNA methylation”. Obesity
Research &Clinical Practice. DOI:10.1016/j.0rcp.2024.09.276.

Lagana AS, Rossetti P, Buscema M, La Vignera S, Condorelli RA, Gullo
G, et al. (2016). "Metabolism and Ovarian Function in PCOS Women: A
Therapeutic  Approach with Inositols". International Journal of
Endocrinology.

Pandey S, Pandey S, Maheshwari A, Bhattacharya S (2010). "The impact
of female obesity on the outcome of fertility treatment”. Journal of
Human Reproductive Sciences. 3 (2): 62-7.

Pasquali R, Patton L, Gambineri A (2007). "Obesity and
infertility". Current Opinion in Endocrinology, Diabetes and
Obesity. 14 (6): 482—7.

Wendy S. Vitek M.D.,and Kathleen M. Hoeger M.D., M.P.H. (2022). "
Worth the wait? Preconception weight reduction in women and men with
obesity and infertility: a narrative review”. Fertility and Sterility, Volume
118, Issue 3, Pages 447-455.

2024; Vol1( Issuel), pp. 32-42 40 Al-Kindus Journal for Science (

)


https://www.researchgate.net/journal/American-Journal-of-Medical-Science-and-Innovation-2836-8509?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/journal/American-Journal-of-Medical-Science-and-Innovation-2836-8509?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24ifX0
https://www.sciencedirect.com/journal/obesity-research-and-clinical-practice
https://www.sciencedirect.com/journal/obesity-research-and-clinical-practice
http://dx.doi.org/10.1016/j.orcp.2024.09.276
https://www.sciencedirect.com/journal/fertility-and-sterility
https://www.sciencedirect.com/journal/fertility-and-sterility/vol/118/issue/3
https://www.sciencedirect.com/journal/fertility-and-sterility/vol/118/issue/3

Al-Kindus Journal for Science (KJS) g’
P-ISSN 3078-901X %
E-ISSN 3078-9028

Al-Kindus Journal for Science

Baird DT, Swanston IA, McNeilly AS (1981). "Relationship between LH,
FSH, and prolactin concentration and the secretion of androgens and
estrogens by the preovulatory follicle in the ewe". Biology of
Reproduction. 24 (5): 1013-25.

Gutam et al. (2023). " The challenges of obesity for fertility: A FIGO
literature review ". Int J Gynecol Obstet.;160(Suppl. 1):50-55.

Pavli P. et al. (2024). " Infertility Improvement after Medical Weight
Loss in Women and Men: A Review of the Literature”. Int. J. Mol. Sci.
25(3), 19009.

Ou XH, Li S, Wang ZB, Li M, Quan S, Xing F, et al. (2022). "Maternal
insulin resistance causes oxidative stress and mitochondrial dysfunction
in mouse oocytes". Human Reproduction. 27 (7): 2130-45.

Nikanfar et al. (2021)."Role of adipokines in the ovarian function:
Oogenesis and steroidogenesis”. The Journal of Steroid Biochemistry and
Molecular Biology, vol. 209.

Parker JE, Arscott GH (1972). "Obesity and fertility in a light breed of
domestic fowl, Gallus domesticus". Journal of Reproduction and
Fertility. 28 (2): 213-9.

Zatra Yamina, Deriuiche Louiza,and Ouennes Houria (2023).
"Comparative study of testicular function in two races of Gallus gallus
domesticus: the local and commercial race ". Genet. Biodiv. J, 2023;
7(2):151-162.

Medeiros, L. and et al.(2023): Anti-Millerian Hormone levels after
metformin treatment in polycystic ovary syndrome: A systematic review
and meta-analysis. Obesity Research & Clinical Practice. Volume 17,
Issue 4, Pages 288-297.

"Obesity and overweight". World Health Organization. Retrieved 2016-
09-28.

Pasquali R, Patton L, Gambineri A (2007). "Obesity and

infertility". Current Opinion in Endocrinology, Diabetes and
Obesity. 14 (6): 482—7.

2024; Vol1( Issuel), pp. 32-42 41 Al-Kindus Journal for Science (

)


https://www.sciencedirect.com/journal/the-journal-of-steroid-biochemistry-and-molecular-biology
https://www.sciencedirect.com/journal/the-journal-of-steroid-biochemistry-and-molecular-biology
https://www.sciencedirect.com/journal/obesity-research-and-clinical-practice
https://www.sciencedirect.com/journal/obesity-research-and-clinical-practice/vol/17/issue/4
https://www.sciencedirect.com/journal/obesity-research-and-clinical-practice/vol/17/issue/4

Al-Kindus Journal for Science (KJS) g’
P-ISSN 3078-901X %
E-ISSN 3078-9028

Al-Kindus Journal for Science

Brannian JD (2011). "Obesity and fertility". South Dakota
Medicine. 64 (7): 251-4.

Mitchell M, Armstrong DT, Robker RL, Norman RJ (2005).
"Adipokines: implications for female fertility and
obesity". Reproduction. 130 (5): 583-97.

Vander Borght M, and Wyns C.(2018).” Fertility and infertility:
Definition and epidemiology”. Clin Biochem. 62:2-10.

Fanchin, R; Schonauer, LM; Righini, C; Frydman, N; Frydman, R;
Taieb,J.(2023):Serum anti-Mdullerian hormone dynamics during
controlled ovarian hyperstimulation. Hum Reprod. 18:328-wa332.

Hahn, S., Tan, S., Elsenbruch, S., Quadbeck, B., Herrmann, BL., Mann,
K., Janssen, OE. (2005): Clinical and biochemical characterization of
women with polycystic ovary syndrome in North Rhine-Westphalia.
Horm Metab Res 37:438-444.

2024; Vol1( Issuel), pp. 32-42 42 Al-Kindus Journal for Science (

)



