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Abstract 
Background: Polycystic ovarian syndrome is affecting around 5–15% of 

females. Spexin hormone, identified as neuropeptide Q, has been newly 

recognized by bioinformatics methods. 

Objective: To evaluate the relationship concerning levels of spexin hormone 

with   metabolic disruption in women with polycystic ovarian syndrome. 

Patients and Methods: A case-control study carried out in the department of 

Obstetrics and Gynecology in Al-Imamain Al-Khademain medical 

city/Baghdad, Iraq, from Jan 1, 2022, to the end of Dec 31, 2022. The study 

sample comprises, 192 participants aged 18-45 years were joined and allocated 

into a case group (96 women with PCOS) and a control group (96 women 

without PCOS). 

Results: Mean value of spexin hormone  was (2.7±0.3 ng/mL) in the PCOS group, 

while it was (3.5±0.7 ng/mL) in the control group; fasting blood sugar shows 

significant association with a negative, weak correlation with Spexin in patients (P-

value= 0.005), Insulin shows significant association with inverse correlation with 

Spexin in patients (P-value= 0.04), Homeostasis model valuation of insulin resistance 

(HOMA-IR) shows significant association with inverse correlation with Spexin in 

patients (P-value= 0.003). Spexin had a significant inverse correlation with LH, 

SHBG, testosterone, FAI, and Dehydroepiandrosterone. 

Conclusion: Serum level of spexin hormone was meaningfully decreased in 

patients with PCOS than that in healthy women.  

Keywords: Polycystic ovary syndrome, Spexin, Hormonal, Metabolic 

Disturbance. 
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       Introduction 

Polycystic ovary syndrome (PCOS) is a mutual 

endocrine-reproductive-metabolic disorder in women 

which remains a significant cause of 

unproductiveness, disturbing around 5–15% of 

females global (1-6). The principal hormonal 

irregularities in PCOS are categorized by greater 

androgen and estrogen but lesser progesterone ranks; 

the occurrence of gestational diabetes, asthma, and 

repeated miscarriage is 3–7-fold, 10-fold, and 3–5-

fold higher in females with PCOS than in the overall 

people, correspondingly (6-13). A latest work has 

revealed that a greater body mass index is connected 

with hypertriglyceridemia in PCOS women, which is 

ascribed to the obesity-induced variation of 

adipokines, comprising tumor necrosis factor-alpha 

(TNFα), interleukin (IL)-6, and adiponectin (7-9,12-

16). PCOS is a complex and multifactorial disease, 

and not all investigators agree with the classifications 

(14,20-26). In Germany, Greece, and other countries, 

no significant differences in insulin resistance (IR), 

dyslipidemia, or BMI were observed (24,25-32). 

Spexin (SPX), also known as neuropeptide Q, has 

lately been recognized by bioinformatics procedures. 

SPX is a secreted 14-amino-acid peptide exceedingly 

preserved from fish to mammals. It is broadly 

conveyed in the central nervous system and outlying 

tissues such as the liver, gonad, and kidney in rodents, 

fish, and humans (33-41). Hence, SPX has been 

described to have a diversity of purposes, comprising 

roles in stomach tightening, adrenocortical cell 

propagation, cardiovascular and renal task, 

nociception, nourishing, and replica (42-44). A new 

revision stated that intracerebroventricular (icv) 

inoculation of SPX augmented hypothalamic mRNA 

ranks of leptin receptor and melanocortin four receptor 

in mice, signifying a possible part of SPX in the act of 

leptin in the hypothalamic center for dynamism 

homeostasis (45-48). Latest articles have emphasized 

SPX purposes in governing obesity and energy 

metabolism founded on the witnessed interactions 

amid SPX and obesity: the circulating level of SPX is 

little in fat people matched to their steady equivalents 

(44,48-52).      

        Patients and Methods 

Design of the study 

A case-control study, carried out in Al-Imamain Al-

Khademain Medical City/Baghdad, from Jan 1, 2022,  

 

to Dec 31, 2022. This research was ethically 

accepted by the scientific congress of Obstetrics 

and Gynecology, the Iraqi Board for medical 

specialization, and the scientific committee of the 

hospital setting. As well as verbal consent from 

all patients, the objective and processes were 

clarified to all contributors, and they were 

specified the right to contribute or not; oral 

agreement was taken with assurance that the 

information would be reserved confidential. 192 

participants aged between 18-45 years old were 

enrolled and allocated into two sets: Case group: 

96 women with PCOS. Control group: 96 non-

PCOS women healthy women coming to the 

hospital for checkup and follow up. 

Identification of women with PCOS was 

established on the following 

Clinical parameters: 

BMI calculated according to Kg/m2 

Waist circumference 

Modified Ferriman-Gallwey score for hirsutism 

(women with FG >8 considered as hirsute)  

Presence of acne. Menstrual irregularity (oligo 

anovulation)  

U/S: (ovarian volume>10 ml without cyst or 

dominant follicle and appearance of more than 12 

follicles was seen and 2-9 mm in diameter. 

Hormonal parameters 

Progesterone, LH/FSH, Free testosterone, 

DEHEA, SHBG, Estradiol, FAI, and Spexin. 

Metabolic parameters 

FBS, insulin level, and HbA1c 

HOMA-IR hemostatic model assumes that IR 

While the women in the control set were 

designated from those, who consult our 

department in the hospital for a routine check-up 

or from patients' relatives with no disorders 

(hirsutism, acne, and hyperandrogenism).   
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The inclusion criteria used for recruitment 

of women with PCOS 

PCOS women were identified agreeing to the 2003 

Rotterdam criteria. 

Range of age between 18-45 years old 

Married and unmarried women. 

Exclusion criteria 

Patients aged more than 45 years and less than 18 

years 

Chronic disease 

Congenital adrenal hyperplasia 

Cushing syndrome 

Androgen secreting tumor 

Autoimmune disease 

Thyroid disease 

Matching criteria: 

Age and BMI were matched for both groups in the 

study. 

Methods 

Blood samples from all participants were taken from 

antecubital veins during the initial follicular phase of 

the cycle (3-5 days) after the selection of the patients, 

and the blood sample was taken after 10 hours of 

fasting. Next, the researchers place the blood samples 

at room heat for at a minimum of 30 min to touch the 

coagulated form. Then, the coagulated models were 

centrifuged for 15 min. at 2000 X g for parting. Then, 

the serum samples were centrifuged and kept the 

separated pieces in aliquots at -80 C0 to analyze 

circulating spexin levels by ELISA test.   

Insulin resistance (IR) 

was evaluated by homeostasis model assessment of 

insulin resistance: HOMA-IR = fasting insulin 

(mU/mL) X fasting glucose (mg/dL)/405. 

Statistical Exploration 

Data were scrutinized by using the SPSS IBM 

program version 25 Statistics are offered as means ± 

variance matched using an unpaired t-test.  

 

 

Chi-square or Fisher s exact ̕ tests matched means 

and percentages when suitable.  

Probability values < 0.05 were deliberated 

statistically noteworthy in all results. 

Results 

The mean age of the PCOS group was 

(29.9±5.84) years and (30.3±6.0) for the control 

group, mean BMI level in the PCOS group was 

(30.82±4.67) kg/m2 and (29.67±4.39) kg/m2 in 

the control group, mean Waist: Hip ratio level in 

PCOS group was (0.80±0.06) and (0.79±0.02) in 

the control group, mean FBS level in PCOS 

group was (85.20±12.33) and (84.8±11.79) in the 

control group, mean insulin level in PCOS group 

was (15.12±3.63) and (10.6±3.29) in the control 

group, and mean HOMA-IR level in PCOS group 

was (3.15±0.09) and (2.07±0.08) in control 

group. There was no substantial variance between 

PCOS and control (p-value ≥ 0.5) concerning 

age, BMI, Waist: Hip ratio, and FBS. At the same 

time, Insulin and HOMA-IR were meaningfully 

greater in PCOS matched to the control (p-value 

< 0.001), as illustrated in table1. 
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Table 1: Characteristic parameters of PCOS* and control set 

 

Group PCOS Control P-value 

Number 96 96  

Age (years), mean ± SD 29.9±5.84 30.3±6.0  0.6   

BMI (kg/m2), mean ± SD 30.82±4.67 29.67±4.39  0.08   

Midriff: hip ratio, mean ± SD 0.80±0.06 0.79±0.02 0.1   

FBS (mg/dL), mean ± SD 85.20±12.33 84.8±11.79 0.8   

Insulin (mU/mL), mean ± SD 15.12±3.63 10.6±3.29 <0.001 

HOMA-IR, mean ± SD 3.15±0.09 2.07±0.08 <0.001 

The mean FSH level was (8.07±4.12 IU/L) in the 

PCOS group and (9.35±3.53 IU/L) in the control 

set. The mean LH level was (17.29±8.56 mIU/ml) 

in the PCOS group and (6.66±2.99 mIU/ml) in the 

control group, mean Progesterone level was 

(1.03±0.04ng/ml) in the PCOS group and 

(1.04±0.07ng/ml) in the control group, mean 

Estradiol level was (53.82±5.71 pg/dl) in PCOS 

group and (52.87±4.92 pg/dl) in control group, 

mean Testosterone level was (2.03±0.39 nml/L) in 

PCOS group and (1.71±0.32 nml/L) in control 

group, mean Androgen level was (7.86 ± 1.85) in 

PCOS group and (2.41 ± 0.31) in control group, 

mean SHBG level was (34.40±12.33 nmol/l,) in 

PCOS group and (55.62±17.15 nmol/l,) in the 

control group, mean DEHEA level was 

(169.27±64.18 𝛍g/dl) in PCOS group and 

(151.87±41.69 𝛍g/dl) in the control group. No 

important dissimilarity among both clusters in the 

study among FSH and Estradiol (P≥0.05). At the 

same time, significant differences were found 

among (LH, progesterone, TT, FAI, SHBG, and 

DEHEA, as illustrated in Table 2. 

 

Table 2: Comparison between mean hormonal assay in the studied groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Group PCOS Control p-value 

Number 96 96 - 

FSH (IU/L), mean ± SD 8.07±4.12 9.35±3.53 0.36   

LH (mIU/ml), mean ± SD 17.29±8.56 6.66±2.99 0.001   

Progesterone (ng/ml), mean ± SD 1.03±0.04 1.04±0.07 0.02   

Estradiol,(pg/dl) mean ± SD 53.82±5.71 52.87±4.92 0.1   

Testosterone (nml/L), mean ± SD 2.03±0.39 1.71±0.32 <0.001   

Free Androgen index, mean ± SD 7.86 ± 1.85 2.41 ± 0.31 <0.001   

SHBG nmol/l, mean ± SD 34.40±12.33 55.62±17.15  <0.001  

DEHEA 𝛍g/dl, mean ± SD 169.27±64.18 151.87±41.69  0.02   
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The mean level of LDL was (133.42±29.65 mg/dL) 

in the PCOS group while (130.32±27.13 mg/dL) in 

the control cluster, the mean level of HDL was 

(44.16±8.43 mg/dL) in the PCOS group, and 

(54.12±11.09mg/dL) in the control group, mean TG 

level was (141.01±22.57 mg/dL) in PCOS while 

(94.87±16.03 mg/dL) in the control group, and mean 

level of cholesterol was (162.70±15.13 mg/dL) in 

PCOS group and (161.20±13.23 mg/dL) in control 

group. No major variance between two clusters 

regarding LDL and serum cholesterol (P≥0.05. At the 

same time, HDL and TG were significantly different 

in PCOS compared to control, as illustrated in Table 

3. 

  

                                     Table 3: Lipid profile of PCOS cases and control group 

 

Group PCOS Control P-value 

Number 96 96 - 

LDL (mg/dL), mean ± SD 133.42±29.65 130.32±27.13 0.4   

HDL (mg/dL), mean ± SD 44.16±8.43 54.12±11.09 <0.001   

TG (mg/dL), mean ± SD 141.01±22.57 94.87±16.03 <0.001   

Cholesterol (mg/dL), mean ± SD 162.70±15.13 161.20±13.23 0.4 Ns 

The Mean value of Spexin was (2.7±0.3 ng/mL) in 

the PCOS group, while it was (3.5±0.7 ng/mL) in the 

control cluster; this level showed that there was 

considerably decreased in PCOS compared to 

control, as illustrated in Fig.1. 

 

                  Figure 1:  Distribution of serum levels of Spexin (ng/ml) in both PCOS patients & controls
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There was no significant association  between spexin 

hormone with age (P-value= 0.210), While inverse 

significant correlation with BMI (P-value 

=0.027),moreover  waist: hip ratio shows 

considerable association with  spexin level in patients 

group (P-value= 0.027), FBS shows significant 

association with negative, weak correlation with 

spexin in patients (P-value= 0.005), Insulin shows 

significant association with negative, weak 

correlation with Spexin in patients (P-value= 0.04), 

while  HOMA-IR shows significant association with 

negative, weak correlation with Spexin in patients (P-

value= 0.003).and  there is no association between 

Spexin with LDL, HDL, TG, and cholesterol. All 

these are shown in Table 5. 

 

  

Table 5: Correlation between spexin hormone and metabolic assay in the PCOS group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6 showed no significant correlation between 

Spexin and hormonal assay (FSH, E2, and 

progesterone) in patients with PCOS. At the same  

 

 

 

 

 

time, Spexin had a significant correlation with 

LH, SHBG, testosterone, FAI, and DEHEA but 

with a negative, weak correlation (r <0.4) except 

for SHBG, with a weak positive correlation. 

Table 6: The correlation between Spexin with the hormonal assay in PCOS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables Spexin 

PCOS 

(r) P-value 

Age (years)  0.190 0.210   

)2BMI (kg/m -0.252 0.027   

Waist: hip ratio -0.237 0.020   

FBS (mg/dL) -0.231 0.005   

Insulin  -0.338 0.04   

HOMA-IR -0.294 0.003   

LDL (mg/dL) -0.088 0.565   

HDL (mg/dL) 0.268 0.3   

TG (mg/dL) -0.141 0.38   

Cholesterol (mg/dL) -0.143 0.349   

Variables Spexin 

PCOS 

(r) P-value 

FSH  0.06 0.121   

LH -0.202 0.03   

Estradiol  -0.117 0.8   

Progesterone  0.17 0.36   

SHBG 0.147 0.03   

Testosterone -0.342 0.004   

FAI -0.199 0.02   

DEHEA -113 0.05   
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  Discussion 

New biochemical markers are identified in patients 

with PCOS. In a study carried out by Ehrmann DA 

et al., 2006 in which Twenty-six (6.6%) subjects 

had diabetes; among the 368 nondiabetics, it 

mentioned that Hypothalamic-pituitary-ovarian 

axis dysfunction plays a crucial part in the progress 

of the disease, however the specific mechanical 

character is not entirely agreed so far (13). This 

alliance is chiefly controlled via reaction 

contrivances by gonadal steroids. It is understood 

that spexin shows a part in regulating the 

hypothalamic-pituitary-ovarian axis via the 

downregulation of Luteinizing hormone excretion 

(43). We found the mean insulin level in the PCOS 

set was (15.12±3.63) and (10.6±3.29) in the control 

cluster, and the mean HOMA-IR level in the PCOS 

cluster was (3.15±0.09) and (2.07±0.08) in the 

control cluster, Insulin and HOMA-IR were 

expressively greater in PCOS matched to controller 

(p-value < 0.001). This finding is in agreement with 

Behboudi-Gandevani et al., 2016 in a cohort of 754 

reproductive-aged females, comprising 704 

eumenorrheic non-hirsute patients and 50 PCOS 

ladies choose agreeing to the national institutions of 

health’s (NIH) principles in which HOMA-IR (2.22 

vs. 1.74, p-value = 0.017) (44). Moreover, Temur et 

al., 2016 when Fifty-two women with PCOS and 55 

well females were involved in the study, accorded 

for oldness and body mass index (45). A significant 

difference was found in HOMA-IR between the 

studied groups (2.40±1.44 vs 1.37±1.10, p-value = 

0.001). Also, this is in agreement with Ates et al., 

2018 Subjects (n = 77) were categorized into two 

sets: oligomenorrhea (O) and clinical and 

biochemical hyperandrogenism (HA) (n = 38), 

without PCO and O + HA with PCO (n = 39). The 

control set comprised of 33 age-matched pubescent 

with HOMA-IR (3.54 ± 2.72 vs 5.02 .025, p-value 

= 0.011) [46], and These studies and the current  

 

 

 

 

findings indicate that PCOS is related to insulin 

resistance (IR) and an increased IR is present in 

PCOS. In the present study, all lipid parameters 

(TG and HDL) were expressively variance in 

POCS, and HDL was considerably lower in PCOS 

matched to control; these findings are consistent 

with several studies such as González A et al. study 

in 2011 in which a total of 117 subjects were 

enrolled. Of these, 93 females with IR were 

compared against 24 females without IR. Raised 

TGL/HDL ratio was noticed in 89 (61.4%) and 12 

(38.6%) subjects with and without IR, 

correspondingly. The high TGL/HDL ratio was 

considerably linked to IR (OR 2.64, 95% CI = 1.12-

6.29) (47). The most critical finding in this study 

was a important decrease in levels of spexin in the 

PCOS cluster than in the control cluster. This is the 

same as that mentioned by Ilhan GA 2018 in a 

Turkish study; 120 females with PCOS and 50 age 

and body mass index (BMI) harmonized healthy 

panels were joined. Clinical, hormonal, and 

metabolic considerations and serum spexin levels 

were matched between the clusters. This study was 

carried out to demonstrate the levels of spexin in 

females suffering from PCOS. And he revealed a 

significant decrease in Spexin levels in the patient's 

set paralleled with the average healthy respondents 

in the control group, with no differences in baseline 

criteria, lipid profile (except for triglyceride levels), 

HOMA-IR, and unrestricted androgen index in both 

groups.   But in Ilhan GA 2018 study, significant 

differences were found according to Waist to hip 

ratio and triglyceride levels. Spexin levels were 

clearly interrelated with HDL and depressingly 

interrelated with HOMA-IR in women with PCOS 

(50,51,52). Moreover, in Beyazit F et al (49), in 

their study determined 91 women with PCOS and 

86 well controls found that spexin concentration did 

not differ significantly between patients and 

controls. It is of pronounced worth since there is no 

study in literature describing the part of spexin in  
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PCOS patients. Also, Beyazit F et al. do not agree 

with this study as they cannot detect any link 

between flowing spexin and other metabolic or 

hormonal features, comprising body structure or IR 

(49). Chen et al. 2019, considered the ranks of 

serum SPX in 40 fat and 32 average-weight 

adolescent children and found that Spexin levels 

were considerably diminished in fat teen-agers 

matched to controls. Additionally, serum SPX 

ranks were lesser in IR-fat individuals than in non-

IR-fat individuals. Serum SPX amounts connected 

deleteriously and considerably with triglycerides, 

systolic blood pressure, diastolic blood pressure, 

fasting insulin level, HOMA-IR, insulinogenic 

index, and HOMA-β levels in fat kids (50). 

Similarly Al-Daghri et al found in their study which 

comprised 124 contributors Established that small 

serum ranks of the marker are somewhat correlated 

with parts of metabolic disorder (51). Further 

analysis of spexin in PCOS patients with baseline 

characteristics and metabolic assay shows a 

significant correlation with BMI. In contrast, for 

Waist: hip ratio, FBS, Insulin, and HOMA-IR show 

substantial association with a negative, weak 

correlation with spexin in patients. This result was 

comparable to a recent study by Guler A, 2021 

when 160 women were joined in the case-control 

study, 80 PCOS women, and 80 age- and body mass 

index (BMI) accorded topics with regular 

menstrual cycles. The selected women were 

between 18- and 45-year-old; they revealed a 

significant decrease of markers in the case cluster 

than that in the control cluster in addition to 

converse link between spexin and insulin 

resistance, BMI, while for Waist: hip ratio, FBS, 

Insulin, and HOMA-IR in females with PCOS (52). 

In addition to that, Ilhan GA concluded that women 

with polycystic ovaries have Spexin levels 

confidently associated with HDL levels and 

deleteriously with HOMA-IR (48). 

Conclusion 

Serum level of Spexin hormone was considerably  

 

decreased in ladies with PCOS than in non-PCOS 

women with an inverse significant correlation with 

BMI, Waist: hip ratio, FBS, Insulin, and HOMA-

IR. While no association was found between spexin 

with LDL, HDL, TG, and cholesterol. Spexin has a 

significant correlation with LH, SHBG, 

testosterone, FAI, and DEHEA. 

Recommendations 

A multicenter study may be recommended with 

investigations to identify the effect and relationship 

between spexin and PCOS 

As well as follow up the patients and reevaluate 

Spexin level after treatment of PCOS. 

Source of funding 

 No source of funding 

Ethical clearance 

Official approval has been obtained to use data and 

data were analyzed without the names to protect 

privacy. This study was conducted    according to  

the approval  of  College  of  Medicine/  University 

of  Diyala  and  in  accordance  with  the  ethical 

guidelines   of   the   Declaration   of   ethical 

committee   of   the   College (Document no. 

2023RFS786).  

Conflict of interest 

The author acknowledges no conflict of interest in 

this study 

References 

1.Polycystic Ovarian Syndrome and 

Hyperandrogenism." Williams Gynecology, 4e 

Hoffman BL, Schorge JO, Bradshaw KD, 

Halvorson LM, Schaffer JI, Corton MM, 2020; 

18(2): 389-402. 

2.  Carmina E, Oberfield SE, Lobo RA. The 

diagnosis of polycystic ovary syndrome in 

adolescents. American journal of obstetrics and 

gynecology. 2010 Sep 1;203(3):201-e1.  

DOI; 10.1016/j.ajog.2010.03.008 

3. Witchel SF, Oberfield S, Rosenfield RL, Codner 

E, Bonny A, Ibáñez L, Pena A, Horikawa R,  

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111


20 
October 2024, Volume 27, Issue 1 

ORIGINAL RESEARCH 

Published: 25 October 2024        
DOI: 10.26505/DJM.27017860917 Diyala Journal of Medicine 

 

 

 

Gomez-Lobo V, Joel D, Tfayli H. The diagnosis of 

polycystic ovary syndrome during adolescence. 

Hormone research in paediatrics. 2015;83(6):376-

89. DOI: 10.1159/000375530 

4. Hu C, Pang B, Ma Z, Yi H. Immunophenotypic 

profiles in polycystic ovary syndrome. Mediators of 

Inflammation. 2020 Mar 19;2020.  

DOI: 10.1155/2020/5894768 

5. Subramaniam K, Tripathi A, Dabadghao P. 

Familial clustering of metabolic phenotype in 

brothers of women with polycystic ovary 

syndrome. Gynecological Endocrinology. 2019 Jul 

3;35(7):601-3.  

DOI: 10.1080/09513590.2019.1566451 

6. Htet TD, Teede HJ, De Courten B, Loxton D, 

Real FG, Moran LJ, Joham AE. Asthma in 

reproductive-aged women with polycystic ovary 

syndrome and association with obesity. European 

Respiratory Journal. 2017 May 1;49(5).  

DOI: 10.1183/13993003.01334-2016 

7. Nelson VL, Legro RS, Strauss JF, McAllister 

JM. Augmented androgen production is a stable 

steroidogenic phenotype of propagated theca cells 

from polycystic ovaries. Mol Endocrinol. 

2014;13:946–957. 

 DOI: 10.1210/mend.13.6.0311 

8.Villarroel C, Merino PM, López P, et al. 

Polycystic ovarian morphology in adolescents with 

regular menstrual cycles is associated with elevated 

anti-Mllerian hormone. Hum Reprod. 

2011;26:2861–2868. 

 DOI: 10.1093/humrep/der223 

9. Khan MJ, Ullah A, Basit S. Genetic basis of 

polycystic ovary syndrome (PCOS): current 

perspectives. The application of clinical genetics. 

2019; 12: 249.  

DOI: 10.2147/TACG.S200341 

10.Carvalho LML, Dos Reis FM, Candido AL, 

Nunes FFC, Ferreira CN, Gomes KB. Polycystic 

Ovary Syndrome as a systemic disease with  

 

multiple molecular pathways: a narrative review. 

Endocr Regul. 2018 Oct 01;52(4):208-221. 

 DOI: 10.2478/enr-2018-0026 

11. Marciniak A, Lejman-Larysz K, Nawrocka-

Rutkowska J, Brodowska A, Songin D. [Polycystic 

ovary syndrome - current state of knowledge]. Pol 

Merkur Lekarski. 2018 Jun 27;44(264):296-301. 

PMID: 30057399. 

12. Shorakae S, Ranasinha S, Abell S, Lambert G, 

Lambert E, de Courten B, Teede H. Inter-related 

effects of insulin resistance, hyperandrogenism, 

sympathetic dysfunction and chronic inflammation 

in PCOS. Clin Endocrinol (Oxf). 2018  

Nov;89(5):628-633.  

DOI: 10.1111/cen.13808 

13. Ehrmann DA, Liljenquist DR, Kasza K, et al. 

Prevalence and predictors of the metabolic 

syndrome in women with polycystic ovary 

syndrome. J Clin Endocrinol Metab. 2006;91:4853. 

DOI: 10.1210/jc.2005-1329 

14. Brower M, Brennan K, Pall M, Azziz R. The 

severity of menstrual dysfunction as a predictor of 

insulin resistance in pcos. J Clin Endocrinol Metab. 

2013;98:E1967–E1971.  

 DOI: 10.1210/jc.2013-2815 

15. Lizneva D, Suturina L, Walker W, Brakta S, 

Gavrilova-Jordan L, Azziz R. Criteria, prevalence, 

and phenotypes of polycystic ovary syndrome. 

Fertil Steril. 2016;106:6–15. 

 DOI: 10.1016/j.fertnstert.2016.05.003 

16. Goverde AJ, Van Koert AJB, Eijkemans MJ, et 

al. Indicators for metabolic disturbances in 

anovulatory women with polycystic ovary 

syndrome diagnosed according to the Rotterdam 

consensus criteria. Hum Reprod. 2009;24:710–717. 

DOI: 10.1093/humrep/den433 

17. Sahmay S, Atakul N, Oncul M, Tuten A, 

Aydogan B, Seyisoglu H. Serum anti-mullerian 

hormone levels in the main phenotypes of 

polycystic ovary syndrome. Eur J Obstet Gynecol  

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111


21 
October 2024, Volume 27, Issue 1 

ORIGINAL RESEARCH 

Published: 25 October 2024        
DOI: 10.26505/DJM.27017860917 Diyala Journal of Medicine 

 

 

 

Reprod Biol. 2013;170:157–161.  

DOI: 10.1016/j.ejogrb.2013.05.019 

18. Guastella E, Longo RA, Carmina E. Clinical 

and endocrine characteristics of the main polycystic 

ovary syndrome phenotypes. Fertil Steril. 

2010;94:2197–2201.  

DOI: 10.1016/j.fertnstert.2010.02.014 

19. Di Fede G, Mansueto P, Longo RA, Rini G, 

Carmina E. Influence of sociocultural factors on the 

ovulatory status of polycystic ovary syndrome. 

Fertil Steril. 2009;91:1853–1856.  

DOI: 10.1016/j.fertnstert.2008.02.161 

20. Zhang HY, Zhu FF, Xiong J, Shi XB, Fu SX. 

Characteristics of different phenotypes of 

polycystic ovary syndrome based on the Rotterdam 

criteria in a large-scale Chinese population. BJOG 

an Int J Obstet Gynaecol. 2009;116:1633–1639. 

DOI: 10.1111/j.1471-0528.2009.02347.x 

21. Zhuang J, Liu Y, Xu L, et al. Prevalence of the 

polycystic ovary syndrome in female residents of 

chengdu, china. Gynecol Obstet Invest. 

2014;77:217–223.  

DOI: 10.1159/000358485 

22. Jamil AS, Alalaf SK, Al-Tawil NG, Al-Shawaf 

T. Comparison of clinical and hormonal 

characteristics among four phenotypes of 

polycystic ovary syndrome based on the Rotterdam 

criteria. Arch Gynecol Obstet. 2016; 293:447–456. 

DOI: 10.1007/s00404-015-3889-5 

23. Panidis D, Tziomalos K, Papadakis E, et al. 

Associations of menstrual cycle irregularities with 

age, obesity and phenotype in patients with 

polycystic ovary syndrome. Hormones. 2015. 

 DOI: 10.14310/horm.2002.1593 

24. Cupisti S, Haeberle L, Schell C, et al. The 

different phenotypes of polycystic ovary syndrome: 

no advantages for identifying women with 

aggravated insulin resistance or impaired lipids.  

Exp Clin Endocrinol Diabetes. 2011; 119:502–508.  

 

 

DOI: 10.1055/s-0031-1277136 

25. Panidis D, Tziomalos K, Misichronis G, et al. 

Insulin resistance and endocrine characteristics of 

the different phenotypes of polycystic ovary 

syndrome: a prospective study. Hum Reprod. 2012; 

27:541–549.  

DOI: 10.1093/humrep/der418 

26. Wijeyaratne CN, Seneviratne RDA, 

Dahanayake S, et al. Phenotype and metabolic 

profile of South Asian women with polycystic 

ovary syndrome (PCOS): results of a large database 

from a specialist endocrine clinic. Hum Reprod. 

2011; 26:202–213.  

DOI: 10.1093/humrep/deq310 

27. Melo AS, Vieira CS, Romano LGM, Ferriani 

RA, Navarro PA. The frequency of metabolic 

syndrome is higher among PCOS Brazilian women 

with menstrual irregularity plus hyperandrogenism. 

Reprod Sci. 2011; 18:1230–1236.  

DOI: 10.1177/1933719111414205 

28. Ates S, Sevket O, Sudolmus S, Dane B, Ozkal 

F, Uysal O, Dansuk R. Different phenotypes of 

polycystic ovary syndrome in Turkish women: 

clinical and endocrine characteristics. 

Gynecological Endocrinology. 2013 Oct 

1;29(10):931-5.  

DOI: 10.3109/09513590.2013.819082 

29. Rosner W, Auchus RJ, Azziz R, Sluss PM, Raff 

H. Position statement: utility, limitations, and 

pitfalls in measuring testosterone: an endocrine 

society position statement. J Clin Endocrinol 

Metab. 2007; 92:405–413,  

DOI: 10.1210/jc.2006-1864 

30. Rotterdam ESHRE/ASRM-Sponsored PCOS 

Consensus Workshop Group. Revised 2003 

consensus on diagnostic criteria and long-term 

health risks related to polycystic ovary syndrome. 

Fertil Steril. 2004 Jan;81(1):19-25. 

 doi: 10.1016/j.fertnstert.2003.10.004. 

31. Azziz R, Carmina E, Dewailly D, et al. Position  

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111


22 
October 2024, Volume 27, Issue 1 

ORIGINAL RESEARCH 

Published: 25 October 2024        
DOI: 10.26505/DJM.27017860917 Diyala Journal of Medicine 

 

 

 

statement: criteria for defining polycystic ovary 

syndrome as a predominantly hyperandrogenic 

syndrome: an androgen excess society guideline. J 

Clin Endocrinol Metab. 2006;91:4237–4245.  

DOI: 10.1210/jc.2006-0178 

32. Conlon JL, Malcolm S, Monaghan M. 

Diagnosis and treatment of polycystic ovary 

syndrome in adolescents. Journal of the American 

Academy of PAs. 2021 Oct 1;34(10):15-22.  

DOI: 10.1097/01.JAA.0000791468.37054.5d 

33. Armengaud JB, Charkaluk ML, Trivin C, Tardy 

V, Bréart G, Brauner R, Chalumeau M. Precocious 

pubarche: distinguishing late-onset  

congenital adrenal hyperplasia from premature 

adrenarche. J Clin Endocrinol Metab. 

2019;94(8):2835–2840.  

DOI: 10.1210/jc.2009-0314 

34. Rostamtabar M, Esmaeilzadeh S, Tourani M, 

Rahmani A, Baee M, Shirafkan F, et al. 

Pathophysiological roles of chronic low‐grade 

inflammation mediators in polycystic ovary 

syndrome. Journal of cellular physiology. 2021 

Feb;236(2):824-38. 

 DOI: 10.1002/jcp.29912 

35. Jeong B, Kim KK, Lee TH, Kim HR, Park BS, 

Park JW, et al. Spexin Regulates Hypothalamic 

Leptin Action on Feeding Behavior. Biomolecules. 

2022 Jan 31;12(2):236.  

DOI: 10.3390/biom12020236 

36. Tran A, He W, Chen JT, Belsham DD. Spexin: 

Its role, regulation, and therapeutic potential in the 

hypothalamus. Pharmacology & Therapeutics. 

2021 Nov 8:108033-  

DOI: 10.1016/j.pharmthera.2021.108033 

37. Wong M, Sze K, Chen T, Cho C, Law H, Chu 

I, Wong  A. Goldfish spexin: Solution structure and 

novel function as a satiety factor in feeding control. 

Am. J. Physiol. Endocrinol. Metab. 2013; 305:  

E348–E366.  

 

 

DOI: 10.1152/ajpendo.00141.2013 

38. Walewski L., Ge F., Lobdell H, Levin N, 

Schwartz G, Vasselli J, et al., Spexin is a novel 

human peptide that reduces adipocyte uptake of 

long chain fatty acids and causes weight loss in 

rodents with diet-induced obesity. Obesity 2014; 

22: 1643–1652.  

DOI: 10.1002/oby.20725 

39. Zheng B, Li S, Liu Y, Li Y, Chen H, Tang H, et 

al.  Spexin Suppress Food Intake in Zebrafish: 

Evidence from Gene Knockout Study. Sci. Rep. 

2017; 7: 14643. 

 DOI: 10.1038/s41598-017-15138-6 

40. Wong MK, Chen Y, He M, Lin C, Bian Z, 

Wong AO. Mouse Spexin:(II) Functional Role as a 

Satiety Factor inhibiting Food Intake by Regulatory 

Actions Within the Hypothalamus. Frontiers in 

Endocrinology. 2021;12: 681647.  

 DOI: 10.3389/fendo.2021.681647 

41. Zheng B, Li S, Liu Y, Li Y, Chen H, Tang H, et 

al. Spexin Suppress Food Intake in Zebrafish: 

Evidence from Gene Knockout Study. Sci. Rep. 

2017; 7: 14643.  

DOI: 10.1038/s41598-017-15138-6 

42. March WA, Moore VM, Willson KJ, Phillips 

DI, Norman RJ, Davies MJ. The prevalence of 

polycystic ovary syndrome in a community sample 

assessed under contrasting diagnostic criteria. Hum 

Play 2010; 25(2):544-51.  

DOI: 10.1093/humrep/dep399 

43. Ehrmann DA, Liljenquist DR, Kasza K, Azziz 

R, Legro RS, Ghazzi MN, PCOS/Troglitazone 

Study Group. Prevalence and predictors of the 

metabolic syndrome in women with polycystic 

ovary syndrome. The Journal of Clinical 

Endocrinology & Metabolism. 2006 Jan 

1;91(1):48-53.  

DOI: 10.1210/jc.2005-1329 

44. Behboudi-Gandevani S, Ramezani Tehrani F, 

Cheraghi L, Azizi F. Could "a body shape index"  

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111


23 
October 2024, Volume 27, Issue 1 

ORIGINAL RESEARCH 

Published: 25 October 2024        
DOI: 10.26505/DJM.27017860917 Diyala Journal of Medicine 

 

 

 

and "waist to height ratio" predict insulin resistance 

and metabolic syndrome in polycystic ovary 

syndrome? European journal of obstetrics, 

gynecology, and reproductive biology. 

2016;205:110-4.  

DOI: 10.1016/j.ejogrb.2016.08.011 

45.Temur M, Yilmaz O, Aksun S, Ozun Ozbay P, 

Calan M, Kume T, et al. Increased circulating 

urocortin-3 levels is associated with polycystic 

ovary syndrome. Gynecological endocrinology: the 

official journal of the International Society of 

Gynecological Endocrinology. 2016;32(3):218-22. 

DOI: 10.3109/09513590.2015.1110135. 

46. Ates S, Aydin S, Ozcan P, Soyman Z, Gokmen 

Karasu AF, Sevket O. Clinical and metabolic 

characteristics of Turkish adolescents with 

polycystic ovary syndrome. Journal of obstetrics 

and gynaecology : the journal of the Institute of 

Obstetrics and Gynaecology. 2018;38(2):236-40. 

DOI: 10.1080/01443615.2017.1345875. 

47. Gonzalez-Chavez A, Simental-Mendia LE, 

Elizondo-Argueta S. Elevated triglycerides/HDL-

cholesterol ratio associated with insulin resistance. 

Cirugia y cirujanos. 2011;79(2):126-31. PMID: 

21631973. 

48. Ilhan GA, Yildizhan B. Spexin as a new  

 

 

metabolic biomarker in women with polycystic 

ovary syndrome. Fertility and Sterility. 2018 Sep 

1;110(4):e118. 

DOI 10.1016/j.fertnstert.2018.07.355 

49. Beyazit F, Hiz MM, Turkon H, Unsal MA. 

Serum spexin, adiponectin and leptin levels in 

polycystic ovarian syndrome in association with 

FTO gene polymorphism. Ginekologia Polska. 

2021;92(10):682-8. 

 DOI: 10.5603/GP.a.2020.0176 

50. Chen T, Wang F, Chu Z, et al. Circulating 

Spexin Decreased and Negatively Correlated with 

Systemic Insulin Sensitivity and Pancreatic β Cell 

Function in Obese Children. Ann Nutr Metab. 

2019; 74(2): 125–131,  

DOI: 10.1159/000496459 

51. Al-Daghri NM, Alenad A, Al-Hazmi H, et al. 

Spexin Levels Are Associated with Metabolic 

Syndrome Components. Dis Markers. 2018; 2018: 

1679690,  

DOI: 10.1155/2018/1679690 

52. Guler A, Demir İ. Decreased levels of spexin 

are associated with hormonal and metabolic 

disturbance in subjects with polycystic ovary 

syndrome. Journal of Obstetrics and Gynaecology. 

2021 Apr 3;41(3):408-13.  

DOI: 10.1080/01443615.2020.1737660 

 

 

 

 

 

 

 

 

 

 

 

 

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111


ORIGINAL RESEARCH 

Published: 25 October 2024        
DOI: 10.26505/DJM.27017860917 Diyala Journal of Medicine 

24 October 2024, Volume 27, Issue 1 

 

 

 

 

 

علاقة مستويات سبيكسين مع الاضطرابات الهرمونية والتمثيل الغذائي لدى النساء المصابات بمتلازمة  

 المبيض المتعدد التكيس 

3فراس عباس, 2هالة عبد القادر المؤيد  ,1رؤى صالح
  5أسرار صالح محمد  ,4جليل إبراهيم العزي ,

 

 الملخص 

 

سبيكسين، الذي تم تحديده على     من الإناث. تم التعرف حديثاً على    %15-5متلازمة المبيض المتعدد التكيس تصيب حوالي    :الخلفية الدراسية

 ، من خلال طرق المعلوماتية الحيوية. neuropeptide Qأنه 

 

والاضطرابات الهرمونية والتمثيل الغذائي لدى النساء المصابات بمتلازمة المبيض   تقييم العلاقة بين مستويات سبيكسين  :الهدف من الدراسة

 المتعدد الكيسات. 

كانون الثاني    1دراسة الحالات والشواهد التي أجريت في قسم أمراض النساء والتوليد في مدينة الإمامين الخادمين الطبية / بغداد، من    طرق العمل:

عامًا وتخصيصها   45تم ضم  -18مشاركاً تتراوح أعمارهم بين  192. في الدراسة الحالية، 2022ول )ديسمبر( كانون الأ 31إلى  2022)يناير( 

 امرأة بدون متلازمة تكيس المبايض(.  96امرأة مصابة بمتلازمة تكيس المبايض( ومجموعة مراقبة ) 96لمجموعة حالة )

 

المبايض، بينما كان )نانوجرام/مل  0.3± 2.7متوسط قيمة سبيكسين كان )  :النتائج نانوجرام/مل( في   0.7±3.5( في مجموعة متلازمة تكيس 

(، ويظهر الأنسولين  P= 0.005مجموعة التحكم. يظُهر سكر الدم الصائم ارتباطًا كبيرًا مع ارتباط سلبي ضعيف مع  سبيكسين في المرضى )قيمة  

(  HOMA-IR(، وتقييم نموذج التوازن لمقاومة الأنسولين ) يظُهر  P= 0.04ارتباطًا كبيرًا مع ارتباط عكسي مع سبيكسين في المرضى )قيمة  

، LH  ،SHBG(. كان لدى  سبيكسين علاقة عكسية كبيرة مع  P = 0.003ارتباطًا كبيرًا مع الارتباط العكسي مع  سبيكسين في المرضى )القيمة  

 .Dehydroepiandrosterone، و FAIالتستوستيرون، 

 

 انخفض مستوى سبيكسين في الدم بشكل ملحوظ لدى المرضى الذين يعانون من متلازمة تكيس المبايض مقارنة بالنساء الأصحاء. الاستنتاجات:

 متلازمة تكيس المبايض، سبيكسين، هرموني، اضطراب التمثيل الغذائي.  الكلمات المفتاحية:

  firas812004@yahoo.com  :البريد الالكتروني

    2023 ايلول   17تاريخ استلام البحث:  

    2024اذار      14   تاريخ قبول البحث:

 

 
 نسائية وتوليد/ طالبة دراسات عليا /مركز الأمامين الكاظمين )ع( التعليمي /بغداد   مقيمة قدمى1

 
كلية الطب جامعة النهرين / مستشفى مدينة الأمامين الكاظمين    MBChB, CABOGاستشاري امراض النسائية والتوليد 2

 )ع(/ بغداد 

 
 طب الأطفال وحديثي الولادة مستشفى البتول التعليمي للأمومة والطفولة / ديالى بعقوبة  اختصاصي3  

 جامعة ديالى  /كلية الطب 4                                                   

 قسم أمراض النساء والتوليد  /جامعة حضرموت  /كلية الطب 5                                         

https://djm.uodiyala.edu.iq/index.php/djm/article/view/1138/version/1111
mailto:firas812004@yahoo.com

