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Abstract 

 

Background: Polyendocrine Metabolic Ovarian Syndrome (PMOS) typically affects women aged 15 to 50. 

According to recent studies, immune cells and hormonal imbalances have a role in the pathogenesis of PMOS. 

The causes and effects of chronic inflammation, particularly in women with PMOS, have been the focus of 

research.  

Objectives: To better understand the immunological profile of PMOS patients through investigating the role of 

IL-19 blood levels as a biomarker or inflammatory mediator and examining its possible involvement in the 

pathophysiology of the syndrome. 

Cases and Methods: This is a case-control study conducted between December 2024 and March 2025. Sixty 

women with PMOS were diagnosed at Kamal Al-Samarrai Specialized Hospital in Baghdad, Iraq. 30 healthy 

women attending private laboratories were used as a control group, matched for age (18-36) to the cases. The 

blood samples were centrifuged and allowed to clot at room temperature. The serum was then obtained using the 

enzyme-linked immunosorbent test (ELISA) for use in the human IL-19 detection method.  

Results: The mean age was 26.0±4.90 years for the patients and 25.3±4.45 years for the controls. The mean 

Body Mass Index (BMI) of the control group was 21.9±2.01 kg/m² compared to 28.9±3.62 kg/m² for the patients 

in PMOS women, the mean serum IL-19 was 113.2±61.56 pg/ml, significantly higher than that of the control 

group (6.2±4.28 pg/ml). 

Conclusion: The inflammatory environment of PMOS seems to be significantly influenced by interleukin-19. 

The higher blood IL-19 levels in the PMOS cases suggest that it may have a role in the pathophysiology of the 

syndrome, potentially connected to follicular dysfunction and insulin resistance. IL-19 may be a potential 

biomarker for tracking the persistent low-grade inflammation linked to PMOS, providing fresh perspectives on 

tailored diagnostic and treatment approaches. 
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Introduction: 

Polyendocrine Metabolic Ovarian Syndrome 

(PMOS) typically affects women aged 15 to 50 

(1,2). According to recent studies, immune cells and 

hormonal imbalances have a role in the pathogenesis 

of PMOS. The causes and effects of chronic 

inflammation, particularly in women with PMOS, 

have been the focus of research. Understanding the 

elements that contribute to the pathophysiology of 

PMOS, which impact the hormonal and other 

metabolic systems, is essential for managing and 

treating PMOS patients. The connection between the 

immune system and PMOS has recently been 

discovered, and research in this area is continuously 

growing (3). Ovarian impairment in women with 

PMOS has been linked to chronic inflammation. By 

releasing different inflammatory cytokines (IL-6, IL-

10, IL-18, MIF, and TNF-a), the macrophages 

contribute to this inflammation (4). There is 

scientific support for investigating IL-19 in PMOS 

since it is an important immunomodulator in the IL-

10 family. IL-19 becomes a significant mediator that 

may impact the ovarian and systemic inflammatory 

milieu, serving as a novel diagnostic biomarker 

because PMOS is a chronic inflammatory disorder 

linked to follicular arrest and insulin resistance (5).  

As a low-grade chronic inflammatory condition, 

PMOS is becoming more widely acknowledged. 

However, the creation of accurate diagnostic 

biomarkers is hampered by the lack of understanding 

of the precise molecular processes connecting 

immune mediators to ovarian dysfunction, which 

complicates the development of effective treatment 

strategies for PMOS (6). Despite extensive research 

on pro-inflammatory cytokines in PMOS, the 

function of interleukin-19 (IL-19) remains largely 

unexplored. Clinical information about its serum 

levels and its role in the pathophysiology of PMOS 

is lacking, especially in the local clinical setting. By 

examining IL-19 as a possible novel biomarker, the 

analyzed data the current study work aims to close 

this gap. There is a noticeable scarcity of data 

regarding the role of IL-19. According to recent 

reviews, the anti-inflammatory family of IL-10, to 

which IL-19 belongs, remains under-investigated in 

PMOS pathogenesis (7). 

The main causes of PMOS are hyperandrogenism 

and ovulatory failure, while the precise reasons for 

this condition are unknown. Lifestyle variables, 

including food and exercise habits, as well as 

geographic location, influence the incidence of this 

ailment. Hirsutism, acne, irregular menstrual 

periods, anovulation, endometrial cancer, ovarian 

enlargement, infertility, type 2 diabetes, and 

cardiovascular diseases are all consequences of 

PMOS, which is brought on by hyperandrogenism 

and insulin resistance (8). PMOS arises in the 

ovaries as a result of both environmental and genetic 

factors. The way of life also contributes to these 

illnesses. Women with PMOS need to use oral 

contraceptives as the follicle stimulating hormone 

condition causes an imbalance in the sex hormones 

progesterone and estrogen, which can interfere with 

a woman's menstrual cycle (9).  

Ovarian ultrasonography can be used to diagnose 

PMOS. Conversely, slim PMOS individuals have 

much greater levels of luteinizing hormone (LH) and 

LH to follicle-stimulating hormone (FSH) ratios. 

This suggests that the most significant mechanism in 

lean PMOS individuals may be neuroendocrine 

disorders. Although the exact cause of PMOS is 

unknown, a complex interplay of genetic and 

environmental variables is thought to be the cause. 

(10,11). Women who are infertile have elevated 

levels of anti-FSH antibodies. As LH and FSH have 

identical structures, functions, and secretion sites, 

the same antibodies are effective against both 

hormones (12). The usual ratio of 1:1 suggests that 

blood levels of FSH and LH can be compared, but in 

women with PMOS, the ratio rises to 2 or 3 (13). 

Pretreatment with oral contraceptives is done to 

balance the LH/FSH ratio prior to ovulation in order 

to control the induction of ovaries (14). The clinical 

definition of insulin resistance (IR) is the inability of 

a known amount of exogenous or endogenous 

insulin to increase glucose uptake and utilization in 

an individual as much as it does in a normal 

population (15). As peripheral tissues are less 

sensitive to the effects of insulin in an insulin-

resistant state, larger amounts of the hormone are 

needed to maintain normoglycemia, which leads to 

the development of compensatory hyperinsulinemia 

(16). 

Interleukin-19 (IL-19), a cytokine that belongs to the 

IL-10 family, is primarily generated by macrophages 

and epithelial cells, and has a role in regulating 

immune responses in inflammatory settings. It has 

been seen to be involved in regulating the expression 

of molecules associated with inflammation and 

fibrosis, such as IL-6, TNF, and TGF, and it 

communicates through the IL-20R1/IL-20R2 

complex (17). The IL-19 genetic locus, which shares 

a gene cluster with IL-10, is located on human 

chromosome 1q32 (18). Monocytes and epithelial 

cells release IL-19 in response to proinflammatory 

stimuli. IL-19 then intensifies the proinflammatory 

aspect, by establishing a positive feedback loop, 

motivating these cells to further intensify their 

reaction. They will continually produce the cytokine 

as soon as they are activated during the 

inflammatory process (18,19). Human monocytes 

were initially reported to express IL-19, and human 

B and T cells also exhibit basal levels of IL-19. 

Lipopolysaccharides (LPS) and granulocyte colony-

stimulating factor stimulation can upregulate IL-19 

in monocytes, B cells, and T cells. IL-4 and IL-13 

can only produce IL-19 in these cells after they have 

been pretreated with LPS. Although basal levels of 

IL-19 are not found in nonimmune cells, TNFα and 

other inflammatory stimuli can cause them (19). IL-

19 interacts with both immune (macrophages, T 

cells, and B cells) and non-immune (endothelial 

cells, brain-resident glial cells, etc.) cells; however, 
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it is preferentially expressed in monocytes, 

macrophages, and T and B lymphocytes (20).  

The aim of the study was to better understand the 

immunological profile of Polyendocrine Metabolic 

Ovarian Syndrome (PMOS) patients through 

investigating the role of IL-19 blood levels as a 

biomarker or inflammatory mediator and examining 

its possible involvement in the pathophysiology of 

PMOS. 

 

Cases and Methods: This is a case-control study 

conducted between December 2024 and March 

2025. Sixty women with Polyendocrine Metabolic 

Ovarian Syndrome (PMOS) were diagnosed at 

Kamal Al-Samarrai Specialized Hospital in 

Baghdad, Iraq. This hospital provides (In vitro 

fertilization (IVF) and infertility treatment services. 

Thirty healthy women attending private laboratories 

were used as a control group, matched for age (18-

36) with the cases. Every participant underwent a 

vein puncture to obtain 5 ml blood samples, during 

the early follicular phase (days 2–5) of the menstrual 

cycle. The blood samples were centrifuged and 

allowed to clot at room temperature. The serum was 

then obtained using the enzyme-linked 

immunosorbent test (ELISA) in order to be used in 

the human IL-19 detection method. The human 

interleukin-19 ELISA kit (ELK Biotechnology CO., 

LTD) is a high-sensitivity sandwich (catalog 

number: ELK3187). Additionally, evaluated were 

luteinizing hormone (LH), follicle-stimulating 

hormone (FSH), and HOMA-IR measurement of 

insulin resistance (IR) for each group. 

Patient selection: Two of the three criteria for 

PMOS increased androgen, oligo-  or anovulation, 

and radiological evidence of Polyendocrine 

Metabolic Ovarian Syndrome were used to diagnose 

them as patients. Individuals with androgen-

secreting tumors, diabetes mellitus, 

hyperprolactinemia, steroids, or psychiatric 

medications were not included. 

 

Ethical agreement: Every participant (patient group 

and control group) provided written informed 

consent. Additionally, the study was approved by the 

Research Ethics Committee at Kamal Al-Samarrai 

Specialized Hospital and the University of 

Baghdad's Clinical Communicable Diseases 

Research Unit, College of Medicine Laboratories. 

 

Statistical Analysis: The Statistical Package for 

Social Sciences (SPSS version 20.0 for Windows, 

SPSS, Chicago, IL, USA), was used to conduct the 

statistical analyses. The mean and standard deviation 

were used to display the data. The means of the two 

groups were compared using the Student's t-test. The 

three mean differences of the three groups were 

examined using a one-way ANOVA. A p-value of 

less than 0.5 was deemed significant.  

 

Results: 

The characteristics of the two study groups are 

summarized in Table 1. The mean age was 

26.0±4.90 years for the patients and 25.3±4.45 years 

for the controls, (P > 0.05). The mean Body Mass 

Index (BMI) of the control group was 21.9±2.01 

kg/m² compared to 28.9±3.62 kg/m² for the patients, 

(P < 0.05). 

 

Table 1: Demographic characteristics of the 

study groups 

Demographic 

variables 

Group 

P -value  Patient  Control 

Mean ± SD Mean ± SD 

Age (year) 26.0 ± 4.90 25.3 ± 4.45 0.532 

BMI (kg/m2) 28.9 ± 3.62 21.9 ± 2.01 0.005* 

Student’s t-test; *: Significant 

Compared to the controls, the PMOS women had 

higher serum levels of FSH and LH, which were 

both statistically significant, (P < 0.05). The mean 

IL-19 of the level control group was 6.2±4.28 

pg/mL, compared to 113.2±61.56 pg/mL for the 

PMOS group, (P < 0.05), (Table 2). 

Table 2: Mean ± SD of serum biochemical variables and inflammatory markers in the study groups 

Hormonal and immunological 

variables 

Group 

P value  Patient  Control 

Mean ± SD Mean ± SD 

FSH (mIU/mL) 175.3 ±102.55 1.7 ± 2.29 0.005* 

LH (mIU/mL) 407.8 ±185.29 0.4 ± 0.30 0.005* 

IL-19 (pg/mL) 113.2 ± 61.56 6.2 ± 4.28 0.005* 

Student’s t-test; *: Significant 

The mean age of the three groups differ significantly (P < 0.010), with the mean age of PMOS with IR is 

27.4±4.42, that of PMOS without IR is 23.8±4.85, and that of the control group is 25.3±4.45, Table 3. The 

difference is most remarkable between PMOS without IR and PMOS with IR, but not between then and the 

control group. The BMIs of the three groups differed significantly (P < 0.005).  

Table 3: Mean ± SD of demographic variables for the study groups 

Demographic Variables 

                                         PMOS without IR 

P- value PMOS with IR PMOS without IR Control 

Mean ± SD Mean ± SD Mean ± SD 

Age (year) 27.4 ± 4.42 23.8 ± 4.85 25.3 ± 4.45 0.010* 

BMI (kg/m2) 29.8 ± 4.28 27.6 ±1.62 21.9 ± 2.01 0.005* 

One-Way ANOVA test; *: Significant 

There was a substantial difference in mean FSH 

values across the three groups (P=0.005), Table 4. 

PMOS without IR did not differ from PMOS with 

IR, but both groups differed from the controls. The 
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LH of the three groups differed significantly 

(P=0.005); PMOS without IR did not differ from the 

PMOS with IR, but both groups differed from the 

controls. There was a significant difference between 

the three groups as far as IL-19 (p = 0.005) is 

concerned. PMOS without IR did not differ from 

PMOS with IR, but both differed from the controls. 

 

Table 4: Mean ± SD of hormonal and immunological variables in the study groups 

Hormonal and 
immunological variables 

                                        PMOS without IR 

P value PMOS with IR PMOS without IR     Control 

Mean ± SD Mean ± SD Mean ± SD 

FSH (mIU/mL) 174.3 ± 99.02 176.7 ±109.80 1.7 ± 2.29 0.005* 

LH (mIU/mL) 417.2 ±188.81 393.8 ±182.96 0.4 ± 0.30 0.005* 

IL-19 (pg/mL) 107.2 ± 53.03 122.1 ± 72.81 6.2 ± 4.28 0.005* 

One-Way ANOVA test; *= Significant 

 

Discussion: 

PMOS is one of the most prevalent endocrine 

conditions (21). In this study, the women with 

(PMOS) are older an average than the controls. 

corroborate with those of Rudnicka et al. (22). The 

current study is in agreement with the studies by 

Papalou et al. (23). The statistically higher mean 

BMI among the PMOS cases than the controls in the 

current study is consistent with the findings of Liu et 

al. (24). The statistically markedly higher levels of 

FSH (mIU/mL) and LH (mIU/mL) in the PMOS 

group than the healthy controls is in agreement with 

the findings of Liu et al., Esteves et al. (24,25). In 

this study, PMOS patients had considerably higher 

levels of serum IL-19 than the controls. The ratio of 

estrogen to progesterone affects the immune system. 

As PMOS patients have low progesterone levels due 

to oligo-ovulation or anovulation, their immune 

systems may be overstimulated by high estrogen, 

which could result in the development of 

autoantibodies (21,26). 

The clinical definition of insulin resistance (IR) 

centers on the subnormal biological response of 

peripheral tissues to a known quantity of either 

exogenous or endogenous insulin, failing to achieve 

the expected glucose uptake and utilization observed 

in a healthy population. To counteract this reduced 

peripheral sensitivity and maintain normoglycemia, 

the pancreas must over secrete insulin, leading to 

compensatory hyperinsulinemia (27). In the present 

study, a key demographic finding was that the 

average age of patients with PMOS with IR was 

higher than both PMOS patients without IR and the 

healthy control group. This age-related divergence 

warrants careful consideration. While advanced age 

within the adolescent cohort appears to correlate 

with manifest IR in study sample, literature confirms 

that beta-pancreatic cells in teenage girls with 

PMOS possess a robust compensatory capacity, 

responding to early-stage IR by elevating insulin 

secretion. Consequently, these young patients are 

exposed to chronically elevated levels of circulating 

insulin. Corroborate with those of Houston and 

Templeman (28). The current study is in agreement 

with the study by Meczekalski et al. and Ahmed et 

al. found an increase in insulin levels due to its 

profound effects on ovarian function. In addition to 

its traditional metabolic pathways, insulin exerts 

strong stimulatory effects on cell division, regulates 

growth processes, and contributes significantly to 

both normal ovarian function and the development 

of PMOS (29,30). In this study elevated blood 

insulin levels, observed in our group, may directly 

accelerate ovarian dysfunction, affecting 

steroidogenesis and follicular growth. Within the 

ovaries, insulin functions synergistically as a co-

gonadotropin agreement with the findings of Tehrani 

and Amiri (31). The current study the diagnosing 

and quantifying insulin resistance in this age group 

(18-36) presents a significant clinical challenge. 

Puberty itself is inherently associated with a 

transient physiological state of insulin resistance, 

making it difficult to determine the true prevalence 

of insulin resistance among adolescent girls with 

PMOS. Despite this diagnostic overlap, our findings 

suggest that IR and hyperinsulinemia manifest 

during the nascent stages of the syndrome; thus, IR 

is undeniably a feature in adolescents with PMOS, 

rather than a late-stage sequela. corroborate with 

those of Carreau and Baillargeon (32).  

The significantly higher BMI of PMOS patients with 

IR than that of PMOS patients without IR and the 

control group in this study is consistent with earlier 

research Ahmed et al., Gholinezhad et al. and Al-

Jefout et al. (33,34,35). The considerably lower FSH 

in PMOS patients with IR than in PMOS patients 

without IR and the control group in  this study is 

consistent with prior research Urbano et al.. (36). IL-

19 was statistically markedly greater in PMOS 

patients without IR in this study compared to PMOS 

patients with IR and the control group. The fact that 

IL-19 has been shown to have a strong protective 

effect in a number of chronic inflammatory disorders 

may be the cause of the rise in IL-19 concentration 

(37). 

The current study is in agreement with the studies by 

Azuma and Nishiyama The interplay between IR 

and hyperinsulinemia in PMOS is well-documented 

to induce a state of low-grade systemic 

inflammation. The significant increase of IL-19 

exclusively in the PMOS-IR subgroup indicates that 

this cytokine may either be upregulated in response 

to compensatory hyperinsulinemia or directly 

contribute to the exacerbation of peripheral insulin 

insensitivity. This finding opens a new avenue of 

discussion regarding the role of monocyte-derived 

cytokines in modulating ovarian tissue inflammation 
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and metabolic pathways, suggesting that IL-19 could 

serve as a valuable biomarker for metabolic 

phenotyping in young patients with (38).  

 

Limitations:  
A primary limitation of this study is the relatively 

small and specific sample size. While this sample 

was intentionally selected to facilitate an in-depth 

and rigorous analysis of the relationship between 

Interleukin-19 and PMOS, it may restrict the 

immediate generalizability of the findings to broader 

population. The study was conducted within a 

tightly defined therapeutic setting. Consequently, the 

dataset lacks the clinical and demographic diversity 

required to capture the full spectrum of 

Polyendocrine Metabolic Ovarian Syndrome 

(PMOS) variations across different populations. As 

an exploratory insight into the role of IL-19, these 

findings serve as a foundational step. However, 

translating these insights into widespread, scalable 

therapeutic applications remains limited until 

validated by future research utilizing larger, multi-

center datasets. 

 

Conclusion:  
The inflammatory environment of Polyendocrine 

Metabolic Ovarian Syndrome seems to be 

significantly influenced by interleukin-19. The 

higher blood IL-19 levels in the PMOS cases 

suggest that it may have a role in the 

pathophysiology of the syndrome, potentially 

connected to follicular dysfunction and insulin 

resistance. IL-19 may be a potential biomarker for 

tracking the persistent low-grade inflammation 

linked to PMOS, providing fresh perspectives on 

tailored diagnostic and treatment approaches. 
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 الغدد الصمية الأيضية للمبياضبمتلازمة في مصل الدم لدى النساء المصابات  19-تقييم مستوى إنترلوكين        

 
 4طارق غلام نديم ,3,هيفاء سلمان الحديثي 2مجبل, جلال علوان 1ثروه هادي حسن الطائي

 .وحده بحوث الامراض الانتقاليه السريريه،كليه الطب،جامعه بغداد،بغداد،العراق1
 .مختبر المهارات الطبية، كلية الطب، جامعة بغداد، بغداد، العراق2
 ،كليه الطب،جامعه بغداد،بغداد،العراقالاحياء المجهريه الطبيهفرع  3

 ،بغداد،العراقجامعة اشور،عميدة كلية الطب3                                                                                        
 .مركز التميز في البيولوجيا الجزيئية، جامعة البنجاب، لاهور، باكستان4

 

 الخلاصة:

عامً. ووفقاً لدراسات  50و 15عادةً النساء اللواتي تتراوح أعمارهن بين  (PMOS) للمبياضالغدد الصمية الأيضية تصيب متلازمة  :خلفية البحث

لمزمن، لا الالتهاب ا تأثيرات. وقد ركزت الأبحاث على أسباب وحديثة، تلعب الخلايا المناعية والاختلالات الهرمونية دورًا في نشأة هذه المتلازمة

ر على ، والتي تؤثمتلازمةس المبايض. ويعُد فهم العناصر التي تسُهم في الفيزيولوجيا المرضية لهذه السيما لدى النساء المصابات بمتلازمة تكي

 النظام الهرموني والأنظمة الأيضية الأخرى، أمرًا بالغ الأهمية لإدارة وعلاج المريضات المصابات بها.

في الدم كعلامة  19-إنترلوكين( من خلال دراسة دور مستويات PMOS) الغدد الصمية تحسين فهم الملف المناعي لمرضى متلازمة الأهداف:

 . الغدد الصمية حيوية أو وسيط التهابي وفحص احتمالية دورها في الفيزيولوجيا المرضية لمتلازمة

صت ستون امرأة مصابة بمتلازمة المبيض متعدد الغدد ال2025ومارس  2024بين ديسمبر  الدراسة أجُريت :نهجيةالم في   صماء الأيضية. شُخ ِّ

م هذا المستشفى خدمات التلقيح الصناعي وعلاج العقم. استُ  ليمة سثون امرأة خدمت ثلامستشفى كمال السامرائي التخصصي في بغداد، العراق. يقُد ِّ

مل  5الحالات. خضعت كل مشاركة لسحب عينة دم بحجم  عامًا( مع 36-18كمجموعة مراقبة، مُطابقة في العمر ) يترددن على مختبرات خاصة

الشهرية. خُضعت عينات الدم للطرد المركزي وترُكت لتتخثر في  ( من الدورة5-2عن طريق بزل الوريد، خلال المرحلة الجريبية المبكرة )الأيام 

ريقة الكشف عن لاستخدامه في ط(  (ELISAلمصل باستخدام اختبار المقايسة المناعية الإنزيمية المرتبطةدرجة حرارة الغرفة. ثم جُمع ا

مقاومة ل HOMA-IRوقياس  (FSH) والهرمون المنبه للجريب   (LH)البشري. بالإضافة إلى ذلك، تم تقييم الهرمون اللوتيني 19-إنترلوكين

 لكل مجموعة. ( (IRالأنسولين

أما متوسط (. P  >0.05عامًا ) 25.3±4.45مر المجموعة الضابطة ععامًا، بينما بلغ متوسط  26.0± 4.90مر المرضى عمتوسط بلغ  النتائج:

بلغ متوسط و (.P  <0.05للمرضى ) ²كجم/م 28.9±3.62، مقارنةً بـ²كجم/م 2.01±21.9للمجموعة الضابطة فكان  (BMI) مؤشر كتلة الجسم 

هو أعلى بيكوغرام/مل(، و 113.15±61.56) الغدد الصمية الأيضية للمبياضبمتلازمة صل الدم لدى النساء المصابات في م 19-مستوى إنترلوكين

 بيكوغرام/مل(. 6.21±4.28ة السليمة )بكثير من مستواه لدى المجموع

-IL) 19-بشكل كبير بالإنترلوكين (PMOS)الغدد الصمية الأيضية للمبياض وفقاً لهذه الدراسة، يتأثر الالتهاب المصاحب لمتلازمة الاستنتاجات:

في الدم بين المرضى ومجموعة المقارنة إلى احتمال وجود دور له في الفيزيولوجيا  IL-19تشير الاختلافات الملحوظة في مستويات . (19

إمكانات واعدة كعلامة حيوية  IL-19ة، وربما يرتبط ذلك بخلل وظائف الجريبات ومقاومة الأنسولين. ونتيجة لذلك، يظُهر المرضية للمتلازم

مما يوفر رؤى جديدة حول أساليب التشخيص  ،الغدد الصمية الأيضية للمبياضبمتلازمة  محتملة لتتبع الالتهاب المزمن منخفض الدرجة المرتبط ب

 والعلاج المُخصصة.

، الهرمون ((FSH ، الهرمون المنبه للجريب(PMOS) ة للمبياضالغدد الصمية الأيضي ، متلازمةIL-19)) 19-انترلوكين الكلمات المفتاحية:

 .(BMI)، مؤشر كتلة الجسم (LH)اللوتيني 
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