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ABSTRACT 

Gonadotropin-releasing hormone (GnRH) is one of the major hormones affecting the reproductive 

system, and when elevated, it leads to polycystic ovarian syndrome. Obesity is a main cause of GnRH 

elevation. A current study was conducted from October to December 2024 and included 100 samples 

from Iraqi women diagnosed with polycystic ovary syndrome (PCOS), collected from the Infertility 

Center at Al-Sadder Medical City and Al-Zahraa Teaching Hospital, alongside 100 samples from healthy 

women. The concentration of GnRH was measured using an enzyme-linked immunosorbent assay 

(ELISA) kit to evaluate variations in this biochemical parameter between healthy individuals and PCOS 

patients. Statistical analysis was performed using a P-value test (P < 0.05) to assess the significance of 

the study results. GnRH concentrations were elevated in PCOS patients compared to the control group. 

Significant differences (P < 0.05) were observed between the two groups, with a P-value of 0.0001. In 

conclusion, GnRH levels were elevated in PCOS patients when compared with healthy individuals, so 

GnRH highly associated with the occurrence of PCOS and contribute to hormonal disorders. 
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INTRODUCTION 

Gonadotropin-releasing hormone (GnRH) is a decapeptide hypothalamic hormone that plays a pivotal 

role in the regulation of the hypothalamic-pituitary-gonadal (HPG) axis [1]. Synthesized and secreted by 

GnRH neurons, this hormone is essential for the control of reproductive function across all vertebrates, 

including humans, non-human primates, and pigs. GnRH serves as the primary regulator of 

gonadotropin synthesis and release, thereby orchestrating key processes in reproduction and fertility 
[2]. The gene encoding the GnRH precursor is located on chromosome8[3]. The prehormone consists of 

89 amino acids, and upon processing, the active form of GnRH is secreted at the median eminence into 

the hypophyseal portal circulation, where it is transported to the anterior pituitary to regulate 
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gonadotropin release [4]. In women with polycystic ovary syndrome (PCOS), the frequency of GnRH 

pulses increases by approximately 40%, representing a hallmark feature of the condition. This 

heightened GnRH activity drives an increase in luteinizing hormone (LH) secretion from the 

adenohypophysis, which subsequently stimulates ovarian overproduction of androgens. The frequency 

of GnRH pulses is a critical determinant of gonadotropin secretion, with rapid pulses preferentially 

promoting LH synthesis and release, while slower pulses favor the production and secretion of follicle-

stimulating hormone (FSH) by the pituitary gland [5,6]. Studies using animal models suggest that the 

phenotype of polycystic ovary syndrome (PCOS) may arise from androgen exposure that primarily 

influences central neural mechanisms rather than direct ovarian effects [7]. Notably, GnRH neurons lack 

receptors for both androgens and progesterone, indicating that sex steroids likely exert their effects 

through presynaptic regulatory pathways [8]. Polycystic ovarian syndrome is a prevalent endocrine 

disorder affecting women of reproductive age and is closely associated with the global rise in obesity 
[9]. Obesity impacts approximately 38–88% of women with PCOS, exacerbating its clinical 

manifestations. PCOS can be classified into four distinct phenotypes: insulin-resistant, adrenal, 

inflammatory, and post-pill [10]. The prevalence of polycystic ovarian syndrome is estimated to be 21–

22% among randomly selected women [11]. A defining feature of PCOS is hyperandrogenism, often 

accompanied by anovulation or ovulatory dysfunction and the presence of polycystic ovarian 

morphology [12]. In most cases, PCOS is also associated with metabolic dysfunction, characterized by 

insulin resistance and compensatory hyperinsulinemia [13]. Luteinizing hormone (LH) hypersecretion 

occurs in over 60% of patients with polycystic ovarian syndrome. Evidence indicates that elevated LH 

levels disrupt oocyte maturation, leading to reduced pregnancy rates and an increased risk of 

miscarriage [14,15]. Luteinizing hormone plays a critical role in stimulating the production of ovarian 

steroids. Additionally, LH regulates the timing and coordination of the menstrual cycle by facilitating 

ovulation and supporting the implantation of the zygote in the uterus [16]. Follicle-stimulating hormone 

(FSH) is a gonadotropin and polypeptide hormone synthesized and secreted by gonadotropic cells in 

the adenohypophysis. In females, FSH promotes oocyte growth by stimulating granulosa cells. Its 

secretion is regulated through feedback mechanisms involving estrogen produced by the ovary via the 

hypothalamic-pituitary-gonadal (HPG) axis [17]. The luteinizing hormone to follicle-stimulating 

hormone (LH/FSH) ratio is elevated in patients with polycystic ovarian syndrome (PCOS) compared to 

healthy women, contributing to anovulation [18]. 

MATERIALS AND METHODS  

Samples Collection 

This study was conducted from October to December 2024 and included 100 women with polycystic 

ovary syndrome (PCOS) and 100 healthy women. All samples were collected from the Infertility Center 

at Al-Sadder Medical City and Al-Zahraa Teaching Hospital. All patients had irregular menstrual cycles 

and were between 18 and 35 years of age. None of the participants were using medication or oral 

contraceptives at the time of the study. Blood samples were collected during the follicular phase (days 

3, 4, or 5 of the menstrual cycle). 

Statistical Analysis: 

A statistical study was conducted using the Statistical Package for Social Sciences (SPSS version 26, Inc., 

Chicago, IL, USA) and Microsoft Excel. The results and examples of the current study were analyzed. 
Statistical significance was determined with a p-value less than 0.05 (P < 0.05) [19]. 
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Ethical approval: 

The study was conducted in accordance with the ethical principles outlined in the Declaration of 

Helsinki. The study protocol, participant information, and consent form were reviewed and approved 
by the local ethics committee at the College of Biotechnology, Al-Qassim Green University. 

RESULTS 

Biochemical results:  

Gonadotropin-releasing hormone levels were measured in the blood serum of women with PCOS and 

healthy individuals. The results showed that GnRH levels were significantly elevated in PCOS patients 

compared to healthy individuals, with a P-value of 0.0001. These findings are presented in Table 1. 

The mean serum concentration of GnRH among PCOS patients was 345.85 ± 72.2B ng/L, compared to 
177.23 ± 5.12A ng/L in healthy women. 

Table 1 (Comparison of GnRH Levels Between PCOS Patients and Healthy Controls.) 

Groups GnRH (ng\l) 

Control 177.23±5.12A 

Patients 345.85±72.2B 

T test 17.88 

P value <0.0001* 

Different letters between any two means vertically denote to the significant difference at P<0.05. 

DISCUSSION  

The results of this study are consistent with those of Constantin et al. (2022), who demonstrated that 

GnRH secretion from the hypothalamus stimulates the synthesis and secretion of LH and FSH from the 
anterior pituitary [19].  

Oduwole et al. (2021) illustrated that luteinizing hormone stimulates theca cells to synthesize 

androstenedione from cholesterol through the action of desmolase. FSH-stimulated granulosa cells then 

undergo changes in androgenic sex hormones, with aromatase converting androstenedione to estrogen, 

which is subsequently secreted by the granulosa cells [20].  

Wang and Li. (2023) demonstrated that the activation of elevated luteinizing hormone secretion 

stimulates the maturation of premature oocytes, leading to fertilization defects and potentially 
increasing the risk of miscarriage in cases of polycystic ovary syndrome [21].  

A previous study by Thualfiqar and Jumana (2024) demonstrated that the elevation of leptin hormone 

in obese women leads to the hypersecretion of GnRH from the hypothalamus, ultimately contributing 

to the development of polycystic ovary syndrome (PCOS) [8]. 

CONCLUSION 
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The elevated levels of GnRH observed in polycystic ovary syndrome are primarily associated with 

obesity, which is a major contributor to this increase. The expansion of fat tissue mass leads to an 

increase in leptin hormone levels, and the elevated leptin subsequently stimulates the increased 
secretion of GnRH. 

REFERENCES 

1. Van Poppel H, Klotz L. Gonadotropin-releasing hormone: an update review of the antagonists 

versus agonists. Int J Urol. 2012;19(7):594-601. doi:10.1111/j.1442-2042.2012. 02997.x 

2. Perrett RM, McArdle CA. Molecular mechanisms of gonadotropin-releasing hormone 

signaling: integrating cyclic nucleotides into the network. Front Endocrinol (Lausanne). 

2013; 4:180. Published 2013 Nov 20. doi:10.3389/fendo.2013.00180 

3. Stamatiades GA, Kaiser UB. Gonadotropin regulation by pulsatile GnRH: Signaling and gene 

expression. Mol Cell Endocrinol. 2018; 463:131-141. doi: 10.1016/j.mce.2017.10.015 

4. Lettieri A, Oleari R, van den Munkhof MH, et al. SEMA6A drives GnRH neuron-dependent 

puberty onset by tuning median eminence vascular permeability. Nat Commun. 

2023;14(1):8097. Published 2023 Dec 7. doi:10.1038/s41467-023-43820-z 

5. Chaudhari N, Dawalbhakta M, Nampoothiri L. GnRH dysregulation in polycystic ovarian 

syndrome (PCOS) is a manifestation of an altered neurotransmitter profile. Reprod Biol 

Endocrinol. 2018;16(1):37. Published 2018 Apr 11. doi:10.1186/s12958-018-0354-x 

6. McCartney, C. R., & Campbell, R. E. (2020). Abnormal GnRH pulsatility in polycystic ovary 

syndrome: recent insights. Current opinion in endocrine and metabolic research, 12, 78-84. 

7. McCartney, C. R., Campbell, R. E., Marshall, J. C., & Moenter, S. M. (2022). The role of 

gonadotropin‐releasing hormone neurons in polycystic ovary syndrome. Journal of 

neuroendocrinology, 34(5), e13093. 

8. Thualfiqar Ghalib Turki, Jumana Waleed Ammar "Role of Gonadotropin-Releasing Hormone, 

Leptin Hormone, Luteinizing Hormone, Follicle-Stimulating Hormone, and Obesity in 

Polycystic Ovarian Syndrome." International Journal of Scientific Research in Biological 

Sciences 11.4 (2024): 1-6. 

9. McCartney CR, Marshall JC. CLINICAL PRACTICE. Polycystic Ovary Syndrome. N Engl J Med. 

2016;375(1):54-64. doi:10.1056/NEJMcp1514916 

10. Barber TM, Franks S. Obesity and polycystic ovary syndrome. Clin Endocrinol (Oxf). 

2021;95(4):531-541. doi:10.1111/cen.14421 

11. Christensen SB, Black MH, Smith N, et al. Prevalence of polycystic ovary syndrome in 

adolescents. Fertil Steril. 2013;100(2):470-477. doi: 10.1016/j.fertnstert.2013.04.001 

12. Joham AE, Norman RJ, Stener-Victorin E, et al. Polycystic ovary syndrome [published 

correction appears in Lancet Diabetes Endocrinol. 2022 Nov;10(11): e11. doi: 

10.1016/S2213-8587(22)00281-9]. Lancet Diabetes Endocrinol. 2022;10(9):668-680. 

doi:10.1016/S2213-8587(22)00163-2 

13. Sanchez-Garrido MA, Tena-Sempere M. Metabolic dysfunction in polycystic ovary syndrome: 

Pathogenic role of androgen excess and potential therapeutic strategies. Mol Metab. 2020; 

35:100937. doi: 10.1016/j.molmet.2020.01.001 



IJMSDH, (2025)                                                                                                                                                    PageNo.01-05 
www.ijmsdh.org 
 

  

IJMSDH 5 

 

14. Deswal R, Nanda S, Dang AS. Association of Luteinizing hormone and LH receptor gene 

polymorphism with susceptibility of Polycystic ovary syndrome. Syst Biol Reprod Med. 

2019;65(5):400-408. doi:10.1080/19396368.2019.1595217 

15. Crisosto N, Ladrón de Guevara A, Echiburú B, et al. Higher luteinizing hormone levels 

associated with antimüllerian hormone in postmenarchal daughters of women with 

polycystic ovary syndrome. Fertil Steril. 2019;111(2):381-388. doi: 

10.1016/j.fertnstert.2018.10.011 

16. Cadagan D, Khan R, Amer S. Thecal cell sensitivity to luteinizing hormone and insulin in 

polycystic ovarian syndrome. Reprod Biol. 2016;16(1):53-60. doi: 

10.1016/j.repbio.2015.12.006 

17. Laven JSE. Follicle Stimulating Hormone Receptor (FSHR) Polymorphisms and Polycystic 

Ovary Syndrome (PCOS). Front Endocrinol (Lausanne). 2019; 10:23. Published 2019 Feb 12. 

doi:10.3389/fendo.2019.00023 

18. Saadia Z. Follicle Stimulating Hormone (LH: FSH) Ratio in Polycystic Ovary Syndrome (PCOS) 

- Obese vs. Non- Obese Women. Med Arch. 2020;74(4):289-293. 

doi:10.5455/medarh.2020.74.289-293 

19. Constantin S, Bjelobaba I, Stojilkovic SS. Pituitary gonadotroph-specific patterns of gene 

expression and hormone secretion. Curr Opin Pharmacol. 2022; 66:102274. doi: 

10.1016/j.coph.2022.102274 

20. Oduwole OO, Huhtaniemi IT, Misrahi M. The Roles of Luteinizing Hormone, Follicle-

Stimulating Hormone and Testosterone in Spermatogenesis and Folliculogenesis Revisited. 

Int J Mol Sci. 2021;22(23):12735. Published 2021 Nov 25. doi:10.3390/ijms222312735 

21. Wang, B., & Li, Z. (2023). Hypersecretion of basal luteinizing hormone and an increased risk 

of pregnancy loss among women with polycystic ovary syndrome undergoing controlled 

ovarian stimulation and intrauterine insemination. Heliyon, 9(5). 


