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Uterine fibroids are the most common tumor among women of
reproductive age, with genetic, inflammatory, hormonal, and other related
factors playing a significant role in their development. A comparative
study included 55 patients with uterine fibroids and 30 healthy women as
a control group. These samples were collected in collaboration with
obstetrics and gynecology consultants at hospitals in Diyala and Duhok,
northern Iraq, as well as from outpatient clinics in both cities. The results
showed significantly higher levels of testosterone and estradiol in patients
with uterine fibroids (1.23 £ 0.03 and 13.23 + 0.32) compared to the
control group (0.37 + 0.13 and 8.12 + 0.49), while progesterone levels
were lower in patients with fibroids (0.11+0.027) compared to healthy
women (0.55+£0.013). The results showed elevated follicle-stimulating
hormone (FSH) and decreased luteinizing hormone (LH) and anti-
Miillerian hormone (AMH) levels in patients (12.43, 4.92, and 1.47)
compared to healthy controls (8.54, 7.43, and 4.39) respectively. The
results also showed a significant increase in the oxidative stress index
(MDA) and leptin levels in patients (16.23 ng/mL, and 18.48 nmol/L)
compared to healthy controls (10.49ng/mL and 15.23 nmol/L)
respectively. Regarding thyroid hormones, the results indicated elevated
T3 levels (3.21 vs. 1.4 nmol/L) and decreased T4 (57.83 vs. 154) and
thyroid-stimulating hormone (TSH) levels (1.65 vs. 3.2). Vitamin D levels
were also significantly lower in the fibroid group 15 ng/mL compared to
55 ng/mL healthy controls. These findings suggest that uterine fibroids are
a systemic metabolic-endocrine disorder. Therefore, their management
should be approached within the context of a broader interaction between
malnutrition, systemic oxidative stress, and hormonal imbalances as
contributing factors to the disease.
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1- INTRODUCTION

The high prevalence of uterine fibroids and their strong association with estradiol and progesterone has
been well documented [1]. An imbalance in the hormones is known to support cell growth and tumor development
since these hormones play a key role in the proliferation of leiomyoma cells [2, 3]. Women with miscarriages and
fibroids generally have lower pre-ovulatory estradiol levels and greater progesterone deficiency compared to those
with preserved fertility [4]. It is believed that estrogen dominance accompanied by weak progesterone leads to
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hyperplasia and apoptosis inhibition, a process observed in the pathogenesis of some endometrial cancers [5]. Other
studies have also proposed that some surgical therapies, for example laparoscopic myomectomy, may modify the
levels of some sex hormones in women with uterine fibroids. Despite the fairly extensive information available
regarding the relationship between uterine fibroids and sex hormones, this bond is intricate and not well defined [6,
71. Many factors influence the concentration of hormones, including the stage of menstrual cycle, presence of other
medical conditions (e.g., PCOS), and extrinsic or environmental factors. For instance, it is known that some
compounds (e.g., per- and polyfluoroalkyl compounds (PFAS)) can change sex hormones in pregnant women [8, 9].
These compounds may change the levels of progesterone, testosterone, and estradiol levels differently depending on
fetal sex (female or male) [10], the increased incidence of fibroids in women is thought to be related to hormonal
and vitamin imbalances, as well as abnormalities in the FSH/LH ratio and ovarian response [11], high levels of FSH
and LH are found in most women with PCOS [12], AMH hormone levels show a similar association with secondary
amenorrhea. Studies have also investigated leptin hormone levels in women with uterine fibroids, finding them to be
elevated in those with unexplained infertility. Malonaldehyde (MDA) is a key indicator of oxidative stress, a factor
associated with a wide range of reproductive problems and fibroid development [13].

Thyroid hormones namely T3, T4 and TSH play a crucial role in many physiological processes including
reproduction. A Chinese study showed a relationship between thyroid nodules, functioning thyroid and uterine
fibroids. Women with chronic uterine fibroids were reported to have significantly higher TSH, T3 and T4 levels than
healthy women in the young reproduction group, which raises a possible link between thyroid function and
reproductive disorders [14,15]. In addition to thyroid hormones, vitamin D3 has been extensively studied as a
potential risk factor and therapeutic agent for uterine fibroids. Blood levels of vitamin D that are not sufficient have
been associated with a higher risk of fibroids in several studies. Similarly, it has been indicated to improve DNA
damage in human uterine fibroids [16]. The objective of this study is to evaluate the relationship between uterine
fibroids with sex hormones, thyroid hormones and oxidative stress through measuring MDA level and vitamin D3.

2- MATERIALS AND METHODS
2.1 Study Participants

The case-control study included 30 serum samples taken from fertile women aged 20-40 years with a
history of childbirth and no gynecological conditions such as fibroids or ovarian cysts, weighing between 65 and 88
kg (as control group). In addition, 55 serum samples were taken from women diagnosed with uterine fibroids, aged
22-40 years, who had given birth and weighed between 65 and 80 kg. These samples were collected in collaboration
with obstetrics and gynecology consultants at hospitals in Diyala and Duhok, northern Iraq, as well as from
outpatient clinics in both cities.

2.2 Collection of samples

Blood samples (4-5 mL) were obtained from the antecubital vein through gel tubes during the menstrual
cycle. Serum was separated from the coagulated blood by centrifuging at 4000 rpm for 15 minutes. Serum was
divided into two Eppendorf tubes and remained frozen at —20°C until analyzed. People with control or patients were
chosen from the same ages (2040 years) and weights so that comparisons between groups could be made within
homogeneous ranges.

2.3 Measurement of Sex Hormones

Serum levels of FSH, LH, AMH, Testosterone, Estrogen, Progesterone, Leptin and MDA were
measured by ELISA technique. Analyses were performed with Biotek ELISA Reader (USA) according to
standard protocols and were carried out on commercial reagent kits from BT Laboratory; Accusing (All
Reagents, Shijiazhuang, Hebei Province, China) [17].

2.4 Leptin Measurement

Serum leptin concentration was measured using ELISA (bt laboratory, China). The sandwich ELISA
protocol was used to quantify serum leptin (LEP). This technique relies primarily on specific antibodies pre-fixed to
the wells of ELISA plates to capture leptin antigens present in the samples. The color was collected by adding the
substrate solution to the wells after incubation with biotin-binding secondary antibodies and horseradish
streptavidin-peroxidase (HRP) conjugates. The results were read at a wavelength of 450 nm using an ELISA reader;
the color intensity was directly proportional to the leptin concentration in each sample [18].
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2.5 Malondialdehyde (MDA) Level Estimation

The concentration of malondialdehyde (MDA) in patient and healthy samples was measured using
sandwich ELISA technology according to the manufacturer’s protocol. The absorbance in each well was measured
at a wavelength of 450 nm [19].

2.6 Measurement of Thyroid Hormones and Vitamin D3

Thyroid hormone levels (T3, T4, and TSH) and vitamin D3 in serum were measured using an enzyme-
linked immunosorbent assay (ELISA), according to the manufacturer's protocol) Mitr /Italy) [ 20].

2.7 Statistical Analysis

Data were analyzed using SPSS software (Version 26.0). Means +SE were used to express descriptive
statistics. The Shapiro-Wilk test was performed to check the normality of data distribution. An independent samples
t-test was performed to compare between patients and control group. Biochemical and hormonal parameters were
analyzed using ANOVA followed by Tukey's Honestly Significant Difference (HSD) post-hoc test for pair-wise
comparisons. Statistical significance was defined as P<0.05 and the difference at a level of high significance when
P<0.01.

3- RESULTS AND DISCUSSION

Table 1 shows hormone levels associated with uterine fibroids (Testosterone, Estradiol, and Progesterone)
in women with uterine fibroids syndrome compared to healthy women. The results showed that testosterone levels
were significantly higher (p < 0.01) in women with uterine fibroids, reaching 1.23 ng/dL compared to 0.37 ng/dL in
healthy women. Similarly, estradiol levels were elevated in women with the condition, reaching 13.23 pg/mL
compared to 8.12 pg/mL in healthy women. In contrast, the results showed a significant decrease in progesterone
concentrations in women with fibroids, reaching 0.11 ng/mL compared to 0.55 ng/mL in healthy women.

Table (1): Levels of Certain Sex Hormones in Women with Uterine Fibroids Syndrome (n=55) and
the Healthy Control Group (n=30 ( Mean * SE)

Groups Progesterone (ng/ml) Estradiol (pg/ml) Testosterone (ng/dl)
Healthy 0.55+0.013a 8.12+0.496b 0.374+0.13a
Disease-infected 0.11+0.027b +0.32a13,23 +0.031b1,23

LSD% 0,15 3,43 0,0021

Hormone levels, such as FSH, were significantly higher in the patient compared healthy group (P<0.01), while LH
levels were lower than in patient women. Furthermore, AMH analysis revealed a marked decrease in the blood of
the affected group compared to the control group (Figure 1). AMH is a good indicator of ovarian reserve (the
number of remaining eggs). Therefore, the markedly lower AMH levels in this group confirm a reduced ovarian
reserve compared to healthy women.
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Fig (1): Illustrate the levels of sex hormones FSH, LH, and AMH in women diagnosed with uterine

3.1 Leptin and MDA Levels

Figure 2 shows leptin and MDA levels in women with uterine fibroids compared to a healthy
control group. The mean serum leptin level in women with fibroids was 16.231 ng/mL, while in healthy
women it was 10.490 ng/mL (p<0.0001). Furthermore, the MDA level was 18.48 ng/mL in the fibroid
group, significantly higher than in the healthy control group (15.23 ng/mL).

Disease-infected [ Healthy

MDA (nmol/ml| \

Leptin ng/ml ~

0 5 10 15 20

Fig (2): Levels Leptin hormone (ng/ml) and MDA level (nmol/L)

3.2 Thyroid Hormone and Vitamin D3 Levels

Table 2, shows the thyroid hormone levels (T3, T4, TSH) between women with uterine fibroids and healthy
women. The results showed that women with uterine fibroids had higher levels of T3 (3.21£0.015) compared to
healthy (1.4+0.01). T4 levels differed significantly between the fibroid group and the healthy control group, with an
average level of 57.83 nmol/L in the fibroid group compared to 154.22 nmol/L in the healthy control group.
Additionally, TSH (thyroid-stimulating hormone) levels were lower in the fibroid group (1.65 IU/L) compared to the
healthy control group (3.2 IU/L). These results indicate elevated T3 with decreased T4, suggesting a more complex
regulatory dysfunction.

Table (2): Thyroid Hormones and Vitamin D3 Levels in Women with Uterine Fibroids

Groups D3 (ng/ml) TSH T4 T3
Healthy 55+0.042 3,2+0. 154,22+0.06 1,4+0.01
Disease-infected 15£0.011 1,65+0.082 57,83+0.022 3,21+0.015

The current study showed a significant decrease in vitamin D3 levels (15 ng/ml in fibroids patients and 55 ng/ml in
healthy women). Normal values are considered to be >20 ng/ml, and levels below this threshold are associated with
fibroids. Androgens (specifically testosterone) are thought to play a role in the development of uterine fibroids [21].
Sex-linked steroid hormones: Most reports to date indicate that estrogen is the predominant signaling hormone
responsible for uterine fibroid growth. This pathological process may occur either via androgen receptor pathways
or through the local conversion of androgens to estrogens within the fibroid structure, supporting recent observations
that steroid hormones contribute to fibroid development [22]. Estradiol is the most relevant natural estrogen, and the
biological actions of estradiol are carried out in human body through stimulation of fibroid cell proliferation with at
the same time inhibition of apoptosis signaling pathways which contributes to an increment in tumor volume. These
increased estradiol levels seen in women with fibroids further support earlier observations that local
hyperestrogenism (absolute or relative to progesterone) contributes to the maintenance of these lesions. These
hormonal changes may result from persistently increased systemic secretion, altered local metabolism in the
endometrial tissues or elevated expression of estrogen receptors within the lesions.

Recent studies indicate that progesterone is a key factor in promoting the growth of fibroids. This study observed
lower blood progesterone levels in the fibroid group compared to healthy individuals [23]. Estrogen in permissive

167



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 3, September, 2026, pp. 164-171
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

amounts suppresses the mutagenic effects of progesterone while acting independently of a relative deficiency of
progesterone. Aberrant progesterone receptor signaling may contribute; fibroid cells typically exhibit altered
localization of steroid receptors or altered downstream pathways resulting in hypersensitivity to low levels of
hormone and/or loss of normal function of the steroid [24].

The results of this study currently support targeted hormonal therapies, including gonadotropin-releasing hormone
(GnRH) agonists/inhibitors (to suppress sex hormones), selective progesterone receptor modulators (SRRMs), and
aromatase inhibitors, for the treatment of uterine fibroids. The results show a marked difference in hormonal
composition (along with other pathological conditions) in women with uterine fibroids compared to healthy women.
This suggests reduced ovarian function. In this case, FSH secretion from the pituitary gland increases to stimulate
follicle growth if the ovaries are more resistant to it. Based on this mechanism, we hypothesize that women with
fibroids either have a reduced ovarian reserve or an innate predisposition to premature reproductive aging compared
to healthy women. The finding could be due to mechanical compression of the fibromas or effects on adjacent
ovarian tissue in terms of vasculature, or it may reflect common systemic and genetic factors that simultaneously
trigger both follicle depletion and the expansion of fibroids [25,26].

Fibroid effects on the ovary may also be mechanical or vascular in nature, which prevents blood flow and alters the
local hormonal milieu that hinders normal functioning of the ovary. Potential common molecular biological
mechanisms ranging from inflammation to oxidative stress or common growth factors through which the
progression of fibroids relates with diminished ovarian reserve may exist [27,28]. A decrease in luteinizing hormone
(LH) levels may indicate a change in hormonal feedback on the hypothalamic-pituitary-adrenal (HPA) axis. This
decrease may create a hormonal environment unfavorable to normal ovarian function. Alternatively, it may simply
reflect a general hormonal pattern of ovarian aging or the presence of fibroids. Taken together, these indicators
suggest that uterine fibroids may be associated with decreased fertility or accelerated aging of the gonads. This is
accompanied by elevated FSH and decreased AMH, indicating an alteration in both the ovarian environment and
function [29]. The thyroid pattern of the present investigation (high T3, low T4 and low TSH) can represent a
compensatory increased conversion of the prohormone T 4 to active hormone in peripheral tissues; however, this
abnormal thyroid hormone pattern is not pathologically dissimilar from that described as "non-thyroid syndrome" or
NTIS as it reflects an adaptive metabolic shift to less efficient thyroid hormone metabolism to chronic stress.

The current study indicated that women with uterine fibroids have higher levels of leptin and MDA, evidence of
significant metabolic disturbances and oxidative stress. These data support our previous findings regarding a
favorable environment in the uterus for fibroid growth [7] and are consistent with other studies we have conducted
on hormone levels and ovarian reserve indices [8]. These mechanisms, taken together, can help us develop more
effective preventive and therapeutic strategies against uterine fibroids [30, 31]. The primary roles of vitamin D
include modulating immune responses, sustaining bone integrity, and preserving mineral homeostasis [32]. The
findings of the current study are consistent with those of Ivanova et al. [33] and Ashkar ef al. The results of this
study support the association between low vitamin D3 levels and elevated serum oxidative stress index (MDA)
levels [14] in women with uterine fibroids. In contrast, the typical presentation of hyperthyroidism is low TSH levels
due to negative feedback mechanisms in the pituitary gland (which likely corresponds to low T4 and high T3 levels)
[34, 35]. The strong association between uterine fibroids and the deficiency of metabolites of vitamin D is probably
one of more profound influences on the etiology and development of these tumors than other molecular mechanisms
or biomarkers.

4- CONCLUSION

These results substantiate the notion that uterine fibroids are a systemic metabolic endocrine disorder rather
than a localized gynecological disease. The hormone disorders found (increased estrogen, decreased progesterone
and increased androgen) cannot be separated from systemic changes like increased MDA and high leptin. The
results also revealed elevated T3 and decreased T4 and TSH, the latter being a new marker in the pathophysiology
of uterine fibroid. The exact stratification of vitamin D deficiency is an urgent clinical problem because, as a
modifiable risk factor, it requires immediate attention. In conclusion, these observations require a basic re-evaluation
of the design of early treatment using an integrative, multifaceted treatment strategy that addresses circulatory and
tissue endocrine interactions, systemic oxidative stress and micronutrient deficiency. These findings reinforce the
need for large-scale longitudinal studies to clarify the proximal mechanism of this complex disease, followed by
focused, multicenter clinical trials.

168



Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 3, September, 2026, pp. 164-171
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

REFERENCES

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Mici¢, J., Macura, M., Andji¢, M., lvanovic¢, K., Daotli¢, J., Mici¢, D. D., Vilendecic, Z., Vidakovic, S.,
& Bumbasirevic, V. (2024). Currently available treatment modalities for uterine fibroids. Medicina,
60(6), 868. https://doi.org/10.3390/medicina60060868

Dolmans, M. M., Petraglia, F., Catherino, W. H., & Donnez, J. (2024). Pathogenesis of uterine
fibroids: Current understanding and future directions. Fertility and Sterility, 122(1), 6-11.
https://doi.org/10.1016/j.fertnstert.2024.03.003

Janaki, G. K., Balaji, K. I., & Veerabathiran, R. (2024). Review on genetic insights into abnormal
uterine bleeding and leiomyoma development. Tanzania Journal of Health Research, 25(4),
1361-1372. https://doi.org/10.4314/thrb.v25i4.17

Brown, E. D., Obeng-Gyasi, B., Hall, J. E., & Shekhar, S. (2023). The thyroid hormone axis and
female reproduction. International Journal of Molecular Sciences, 24(12), 9815.
https://doi.org/10.3390/ijms24 129815

Chen, Y., Yu, K., Huang, Z. Y., Xu, X. L., Li, J., Fu, X. W., & Deng, S. L. (2022). Estrogen
receptor function: Impact on the human endometrium. Frontiers in Endocrinology, 13, 827724.
https://doi.org/10.3389/fend0.2022.827724

Singh, S., Pal, N., Shubham, S., Sarma, D. K., Verma, V., Marotta, F., & Kumar, M. (2023).
Polycystic ovary syndrome: Etiology, current management, and future therapeutics. Journal of
Clinical Medicine, 12(4), 1454. https://doi.org/10.3390/jcm12041454

Vannuccini, S., Petraglia, F., Carmona, F., Calaf, J., & Chapron, C. (2024). The modern
management of uterine fibroids-related abnormal uterine bleeding. Fertility and Sterility, 122(1),
20-30. https://doi.org/10.1016/j.fertnstert.2024.02.039

Rivera-Nufez, Z., Kinkade, C. W., Khoury, L., Brunner, J., Murphy, H., Wang, C., Kannan, K.,
Miller, R. K., O'Connor, T. G., & Barrett, E. S. (2023). Prenatal perfluoroalkyl substances
exposure and maternal sex steroid hormones across pregnancy. Environmental Research, 220,
115233. https://doi.org/10.1016/j.envres.2023.115233 Cited by: 62

Hansel, M. C., Rosenberg, A. M., Kinkade, C. W., Capurro, C., Rivera-Nufez, Z., & Barrett, E. S.
(2024). Exposure to synthetic endocrine-disrupting chemicals in relation to maternal and fetal sex
steroid hormones: A scoping review. Current Environmental Health Reports, 11(3), 356-379.
https://doi.org/10.1007/s40572-024-00450-w

[10] Sparaco, M., Carbone, L., Landi, D., Ingrasciotta, Y., Di Girolamo, R., Vitturi, G., Marfia, G. A, &

Bove, R. (2023). Assisted reproductive technology and disease management in infertile women
with multiple sclerosis. CNS Drugs, 37(10), 849-866. https://doi.org/10.1007/s40263-023-01037-
1

[11]Ferreira, J. C. A., & Migoya, E. (2023). Development of relugolix combination therapy as a

medical treatment option for women with uterine fibroids or endometriosis. F&S Reports, 4(2),
73-82. https://doi.org/10.1016/j.xfre.2023.04.004

[12]Li, X. L., Ji, Y. F., Feng, Y., & Liu, S. W. (2024). Metabolic disparities between obese and non-

obese patients with polycystic ovary syndrome: Implications for endometrial receptivity indicators.
Gynecological Endocrinology, 40(1), 2312895. https://doi.org/10.1080/09513590.2024.2312895

169


https://doi.org/10.3390/medicina60060868
https://doi.org/10.1016/j.fertnstert.2024.03.003
https://www.google.com/search?q=https://doi.org/10.4314/thrb.v25i4.17
https://doi.org/10.3390/ijms24129815
https://www.google.com/search?q=https://doi.org/10.3389/fendo.2022.827724
https://doi.org/10.3390/jcm12041454
https://www.google.com/search?q=https://doi.org/10.1016/j.fertnstert.2024.02.039
https://doi.org/10.1016/j.envres.2023.115233
https://www.google.com/search?q=https://doi.org/10.1007/s40572-024-00450-w
https://www.google.com/search?q=https://doi.org/10.1007/s40263-023-01037-1
https://www.google.com/search?q=https://doi.org/10.1007/s40263-023-01037-1
https://doi.org/10.1016/j.xfre.2023.04.004
https://doi.org/10.1080/09513590.2024.2312895

Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 3, September, 2026, pp. 164-171
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

[13]Yao, L., Liu, G, Li, T., Wang, L., Lun, Y., Wang, X., Wang, Y., & Gao, S. (2023). Acupuncture
combined with mifepristone improves sex hormones and inflammatory factors in patients with
uterine fibroids. American Journal of Translational Research, 15(8), 5519-5526.

[14]AlAshqar, A., Lulseged, B., Mason-Otey, A., Liang, J., Begum, U. A. M., Afrin, S., & Al-Hendy, A.
(2023). Oxidative stress and antioxidants in uterine fibroids: Pathophysiology and clinical
implications. Antioxidants, 12(4), 807. https://doi.org/10.3390/antiox12040807

[15]Wiodarczyk, M., Ciebiera, M., Nowicka, G., tozinski, T., Ali, M., & Al-Hendy, A. (2024).
Epigallocatechin gallate for the treatment of benign and malignant gynecological diseases—
Focus on epigenetic mechanisms. Nutrients, 16(4), 559. https://doi.org/10.3390/nu16040559

[16]Kirkegaard, S., Torp, N. M. U., Andersen, S., & Andersen, S. L. (2024). Endometriosis, polycystic
ovary syndrome, and the thyroid: A review. Endocrine Connections, 13(2), e230383.
https://doi.org/10.1530/EC-23-0383

[17]1Holick, M. F. (2009). Vitamin D status: Measurement, interpretation, and clinical application.
Annals of Epidemiology, 19(2), 73—78. https://doi.org/10.1016/j.annepidem.2007.12.001

[18]Pan, J., Liu, P., Yu, X., Zhang, Z., & Liu, J. (2024). The adverse role of endocrine disrupting
chemicals in the reproductive system. Frontiers in Endocrinology, 14, 1324993.
https://doi.org/10.3389/fendo.2023.1324993

[19]Zhao, B., Wang, Z., Liu, D., & Zhang, S. (2023). Genetically predicted serum testosterone and
risk of gynecological disorders: A Mendelian randomization study. Frontiers in Endocrinology, 14,
1161356. https://doi.org/10.3389/fendo.2023.1161356

[20]Ali, M., Ciebiera, M., Vafaei, S., Alkhrait, S., Chen, H. Y., Chiang, Y. F., Yang, S. F., & Al-Hendy,
A. (2023). Progesterone signaling and uterine fibroid pathogenesis: Molecular mechanisms and
potential therapeutics. Cells, 12(8), 1117. https://doi.org/10.3390/cells12081117

[21]Evangelisti, G., Barra, F., Perrone, U., Di Donato, N., Bogliolo, S., Ceccaroni, M., & Ferrero, S.
(2022). Comparing the pharmacokinetic and pharmacodynamic qualities of current and future
therapies for uterine fibroids. Expert Opinion on Drug Metabolism & Toxicology, 18(7-8),
441-457. https://doi.org/10.1080/17425255.2022.2100695

[22]Kuznetsova, M. V., Tonoyan, N. M., Trubnikova, E. V., Zelensky, D. V., Svirepova, K. A,
Adamyan, L. V., & Sukhikh, G. T. (2023). Novel approaches to possible targeted therapies and
prophylaxis of uterine fibroids. Diseases, 11(4), 156. https://doi.org/10.3390/diseases11040156

[23] Ofodile, L., Bikomo, E., Nicholas-Okpara, V., Adekunle, A., Ani, E., & Kanife, U. (2025).
Antitumour activity of Ganoderma mbrekobenum on monosodium glutamate-induced uterine
tumour in Wistar rats (Rattus norvegicus). Bozok Journal of Science, 3(1), 20-33.

[24]Cedars, M. |. (2022). Evaluation of female fertility—AMH and ovarian reserve testing. The Journal
of Clinical Endocrinology & Metabolism, 107(6), 1510-1519.
https://doi.org/10.1210/clinem/dgac039

[25] Daniilidis, A., Grigoriadis, G., Kalaitzopoulos, D. R., Angioni, S., Kalkan, U., Crestani, A., & Bikos,
C. (2023). Surgical management of ovarian endometrioma: Impact on ovarian reserve
parameters and reproductive outcomes. Journal of Clinical Medicine, 12(16), 5324.
https://doi.org/10.3390/jcm12165324

[26]Massarotti, C., Cimadomo, D., Spadoni, V., Conforti, A., Zaca, C., Carosso, A. R., Vaiarelli, A.,
Scaravelli, G., & Ubaldi, F. M. (2024). Female fertility preservation for family planning: A position
statement of the ltalian Society of Fertility and Sterility and Reproductive Medicine (SIFES-MR).
Journal of Assisted Reproduction and Genetics, 41(9), 2521-2535.
https://doi.org/10.1007/s10815-024-03180-5

170


https://doi.org/10.3390/antiox12040807
https://doi.org/10.3390/nu16040559
https://www.google.com/search?q=https://doi.org/10.1530/EC-23-0383
https://www.google.com/search?q=https://doi.org/10.1016/j.annepidem.2007.12.001
https://www.google.com/search?q=https://doi.org/10.3389/fendo.2023.1324993
https://www.google.com/search?q=https://doi.org/10.3389/fendo.2023.1161356
https://doi.org/10.3390/cells12081117
https://www.google.com/search?q=https://doi.org/10.1080/17425255.2022.2100695
https://www.google.com/search?q=https://doi.org/10.3390/diseases11040156
https://www.google.com/search?q=https://doi.org/10.1210/clinem/dgac039
https://www.google.com/search?q=https://doi.org/10.3390/jcm12165324
https://www.google.com/search?q=https://doi.org/10.1007/s10815-024-03180-5

Dijlah Journal of Medical Sciences (DJMS) Vol. 3, No. 3, September, 2026, pp. 164-171
P-ISSN: 3078-3178, E-ISSN: 3078-8625, paper ID: 14

[27]Sefah, N., Ndebele, S., Prince, L., Korasare, E., Agbleke, M., Nkansah, A., & Okyere, S. (2023).
Uterine fibroids—Causes, impact, treatment, and lens to the African perspective. Frontiers in
Pharmacology, 13, 1045783. https://doi.org/10.3389/fphar.2022.1045783

[28] Wang, P., Luo, C., Zhu, D., Song, Y., Cao, L., Luan, H., & Zhang, Y. (2021). Pericardial adipose
tissue-derived leptin promotes myocardial apoptosis in high-fat diet-induced obese rats through
Janus kinase 2/reactive oxygen species/Na+/K+-ATPase signaling pathway. Journal of the
American Heart Association, 10(18), e021369. https://doi.org/10.1161/JAHA.121.021369

[29] Fenneman, A. C., Bruinstroop, E., Nieuwdorp, M., van der Spek, A. H., & Boelen, A. (2023). A
comprehensive review of thyroid hormone metabolism in the gut and its clinical implications.
Thyroid, 33(1), 32—44. https://doi.org/10.1089/thy.2022.0335

[30]Alsharif, S. A., Baradwan, S., Alshahrani, M. S., Khadawardi, K., AlSghan, R., Badghish, E., & Al-
Hendy, A. (2024). Effect of oral consumption of vitamin D on uterine fibroids: A systematic review
and meta-analysis of randomized clinical trials. Nutrition and Cancer, 76(3), 226-235.
https://doi.org/10.1080/01635581.2023.2289456

[31]Mahachiraphat, K., & Lertsiripanich, S. (2024). Correlation between uterine fibroid volume and
vitamin D level in Thai women: A cross-sectional study. Thai Journal of Obstetrics and
Gynaecology, 32(2), 110-118. https://doi.org/10.14456/tjog.2024.13

[32]Nasser, N. A., Mohammed, R. A., Khudiar, S. J., & Lateef, D. A. (2026). Vitamin D3 deficiency
and its relationship with oxidative stress in type 2 diabetes mellitus: A case-control study (Irag-
Baghdad). Dijlah Journal of Medical Sciences, 3(2), 28-33. https://doi.org/10.65204/DJMS-MAY -
VD3D-IRWOS

[33]lvanova, M., Soule, A., Pudwell, J., & Bougie, O. (2024). The association of vitamin D with uterine
fibroids in premenopausal patients: A systematic review and meta-analysis. Journal of Obstetrics
and Gynaecology Canada, 46(11), 102632. https://doi.org/10.1016/j.jogc.2024.102632

[34]Omran, M. M., Vafaei, S., Alkhrait, S., Ali, F. L., Bariani, M. V., Bai, T., & Al-Hendy, A. (2025).
Utilising human myometrial and uterine fibroid stem cell-derived three-dimensional organoids as a
robust model system for understanding the pathophysiology of uterine fibroids. Cell Proliferation,
58(1), e13702. https://doi.org/10.1111/cpr.13702

[35]Ma, Y., Wu, F., Yu, Z, & Yang, L. (2025). Evaluating the association between lipidome and
female reproductive diseases through comprehensive Mendelian randomization analyses.
Scientific Reports, 15(1), 2448. https://doi.org/10.1038/s41598-025-86312-3

171


https://doi.org/10.3389/fphar.2022.1045783
https://doi.org/10.1161/JAHA.121.021369
https://www.google.com/search?q=https://doi.org/10.1089/thy.2022.0335
https://www.google.com/search?q=https://doi.org/10.1080/01635581.2023.2289456
https://www.google.com/search?q=https://doi.org/10.14456/tjog.2024.13
https://doi.org/10.65204/DJMS-MAY-VD3D-IRWOS
https://doi.org/10.65204/DJMS-MAY-VD3D-IRWOS
https://www.google.com/search?q=https://doi.org/10.1016/j.jogc.2024.102632
https://www.google.com/search?q=https://doi.org/10.1111/cpr.13702
https://www.google.com/search?q=https://doi.org/10.1038/s41598-025-86312-3

