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Evaluating the clinical significance of RBP4, PAI-1, and some trace elements 
in women with Polycystic Ovary Syndrome
Adnan J. M. Al-Fartosy1*, Nadhum Abdul Nabi Awad1 and Amel Hussein Mohammed2

Abstract: To assess and compare clinical, hormonal, and metabolic factors with blood levels of RBP4, PAI-1, and trace 
elements in women with and without polycystic ovarian syndrome (PCOS). A cross-sectional clinical investigation was 
undertaken. From December 2020 until January 2022, samples were taken at the Basrah Hospital for Obstetrics and 
Children's infertility center. Significant changes (p< 0.05) were in HOMA-IR, E2 and Ts. Levels of PAI-1, RBP4, AMH, LH, 
LH/FSH, PRL and Cu were significantly (p<0.01) increased, and levels of Se, Zn, Mg and E2/T were significantly (p<0.01) 
decreased, between the patient (1o PCOS and 2o PCOS) and control groups, the QUICKI level did not differ significantly 
(p>0.05). Compared to the control group, FSH levels were especially (p<0.05) higher in non-obese PCOS patients and 
lower in obese PCOS patients. Area under the receiver operating characteristics (ROC) curve (AUC) results indicate RBP4 
and PAI-1 may be more effective predictors biomarkers for PCOS in expectant women. While trace elements might be 
considered a protective factor in the emergence of PCOS, metabolic abnormalities and IR in PCOS-affected individuals 
are associated with the levels of RBP4 and PAI-1, which appear to be a more acceptable diagnostic marker in the early 
prediction of PCOS.
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Introduction
A diverse hormonal and metabolic condition with only 

a partially understood pathophysiology, polycystic ovarian 
syndrome (PCOS) is the most prevalent endocrinopathy 
among women of reproductive age, with a frequency of up 
to 15%. In contrast, patients with PCOS who lost 5-7 % of 
their basal weight showed improvements in insulin resistan-
ce, hyperinsulinemia, and hyperandrogenism, which appear 
to be key factors in at least some causes of PCOS pathoge-
nesis. Therefore, the pathogenesis of PCOS in women may 
still be largely unknown. Still, it has primarily been linked 
to increased anti-Mullerian hormone (AMH) levels brought 
on by oligo-ovulatory cycles or a folliculogenesis disorder, 
which results in increased preantral and small antral follicle 
counts1.

Insulin resistance is a biological misunderstanding in 
which the body's insulin hormone receptors on cell mem-
branes do not respond to insulin as intended, preventing 
blood glucose from entering cells and causing a hypoglyce-
mic reaction. Reduced insulin hormone's capacity to control 
and signal changes in glucose levels in the blood may lead 
to insulin resistance due to the pancreas pumping out high 
insulin dosages to get the glucose out of circulation and into 
cells2.

Whether PCOS or concomitant obesity is to blame for 
insulin resistance is still debatable. Any adipose tissue dys-
function may be the primary source of the observed IR and, 
as a result, the metabolic and cardiovascular effects of the 
illness. Additionally, some studies suggest that PCOS may 
cause changes in adipocyte function that affect adipokine 
release1.

Retinol-binding protein 4 (RBP4) is an adipokine relea-
sed by the liver and adipose tissue and is a member of the 
lipocalin protein family. Its primary function is transporting 
vitamin A (retinol) from the liver to the peripheral tissues. 
By attaching to cell surface receptors or acting through 
retinoic acid on retinoic acid receptors and retinoic acid-X 
receptors, RBP4 can affect peripheral tissues3. Human 
plasminogen activator inhibitor-1 (PAI-1) is an inhibitor of 
tissue-type and urokinase-type plasminogen activators (tPA 
and uPA), which turn plasminogen into plasmin. Because of 
its capacity to suppress the fibrinolytic activity of tissue-type 
plasminogen activator (tPA), which produces active plasmin 
from plasminogen and subsequently eliminates fibrin, PAI-
1 is a key regulator of the endogen. Also, it is an essential 
member of the serine protease inhibitor superfamily, known 
as Serpin E-1; synthesized by many tissue and cell types, 
free PAI-1 is relatively inactive in its free form and readily 
converts into its latent state4.

The present study examined and compared the asso-
ciation of insulin resistance with mentioned adipokines and 
trace elements as a clinical predictor for the development 
of POCS among obese and non-obese women in Basrah 
province (southern Iraq).

Materials and methods 

Study Design and Subjects Recruitment
This study is a clinical case-control trial. Samples were 
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collected between December 2020 and the end of January 
2022 from the "infertility center" at Basra Hospital for Obs-
tetrics and Children in Basra Governorate, Iraq. Patient 
samples from a private clinic were also obtained. Women 
patients with polycystic ovarian syndrome totaled 124 indi-
viduals (PCOS) 60 patients with primary (couples with no 
prior pregnancies for at least a year after marriage; 28 were 
obese, and 32 were non-obese); 64 women with secondary 
(previously pregnant couples) but the pregnancy may not 
have been successful due to miscarriage, ectopic pregnan-
cy, and other reasons; 31 obese and 33 non-obese); and 
56 normal ovulatory women (fertile women presenting at 
the hospital with a genital prolapsed and history of at least. 
According to the American College of Obstetricians and Gy-
necologists criteria, the patients are already PCOS women5.

Inclusion Criteria
The participants were all from Basrah (Souther of Iraq). 

The sample populations consist of married women who 
have been childless for one year and have not used con-
traception while living with their husbands. Volunteers who 
voluntarily volunteered to take part in the study served as 
the controls. It had regular menstrual cycles (26–30 days), 
had not taken oral contraceptives for at least the previous 
three months, and showed no symptoms of PCOS or other 
clinical indicators of hyperandrogenemia. Participants aged 
18 to 45 for patients and 20 to 45 for healthy controls. Each 
participant signed a consent form after receiving complete 
information.

Exclusion Criteria
Diseases that affected the metabolic status and re-

search eligibility were exclusion criteria. Women with endo-
metriosis, uterine fibroids, breast cancer, epilepsy, migra-
ines, and hormone-dependent cancers were not allowed 
to participate. Additionally, patients receiving estrogen 
replacement treatment and those with hyper- and hypo-
thyroidism, diabetes, psychiatric illnesses, and significant 
diseases involving heart, liver, and kidney malfunction were 
eliminated.

Samples Preparation
After a 12-hour overnight fast and 30 minutes of rest 

in the supine position, the morning blood samples (10 ml) 
were taken. All samples were taken between days two and 
three of the menstrual cycle and separated into two parts. 
The first part (1 ml) was placed in polypropylene tubes con-
taining EDTA and gently shaken to be utilized to determine 
Se concentration. The remaining material was transferred 
to an untreated plain tube, which could clot for 30 minutes at 
room temperature. The serum was extracted from the blood 
by spinning it at 402 x g for 10 minutes after it had clotted. 
The recovered serum was utilized right away to identify the 
study's variables, while the rest was kept in deep freezing at 
(-20 ºC) until it was used.

Biochemical Quantification
Blood samples from the controls and PCOS patients 

were examined for biochemical markers using the following 
protocols: Body mass index was calculated as the following 
formula [BMI (kg/m2) = Wt in kg / Ht in m2]6. The (Abno-
va-KA0831/Taiwan) kit was used to estimate serum gluco-
se. The quantitative insulin sensitivity check index [QUIC-
KI=1-(Log (insulin, μIU/mL) + Log (glucose, mg/dL)] and the 
homeostasis model assessment [HOMA-IR=insulin (μIU/

mL) × glucose (mg/dL)/405] were used to estimate insulin 
resistance (IR)7. The Insulin was estimated by kit (Abno-
va-KA0921/Taiwan), (BT-Lab, Shanghai- E1206Hu/China) 
kit was used to measure serum RBP4 level, and the (BT-Lab, 
Shanghai- E1159Hu/China) kit was used to measure serum 
PAI-1 level. The anti-Mullerian hormone was estimated by 
kit (E-EL-H0317/USA), Follicle stimulating hormone was 
estimated by kit (Abnova-KA0213/Taiwan), the Luteinizing 
hormone was estimated by kit (Abnova-KA0214/Taiwan), 
Testosterone was estimated by kit (Abnova- KA0236/Tai-
wan), and Estradiol was estimated by kit (Abnova-KA0234/
Taiwan), Prolactin was estimated by kit (Abnova- KA0217/
Taiwan). All of ELISAs kits were solid phase based on the 
sandwich principle. While serum copper (Cu) was measu-
red using the 1TAA500-PG flameless AAS (PG Instruments, 
Leicestershire, England), serum magnesium zinc (Zn) and 
(Mg) concentrations were measured using the GBC 933 
Plus flame atomic absorption spectrometry (AAS) (GBC, 
Braeside, Australia), and selenium (Se) in whole blood was 
measured using the hydride generation method AAS (PG 
Instruments, Leicestershire, England)8,9.

Statistical analysis
Statistical analysis was performed using SPSS version 

26 (IBM Corporation, Armonk, NY, USA). The data were 
distributed normally, and the comparison between groups 
was analyzed using the analysis of variance followed 
by Dunnett's t-test to find the statistical significance. The 
ROC curve, which is formed by graphing sensitivity (y-axis) 
against 1- specificity (x-axis) and calculating the area un-
der the curve (AUC), was used to calculate the sensitivities 
and specificities, as well as the 95% confidence interval. p< 
0.05 was considered statistically significant, p< 0.01 highly 
substantial, and an AUC value near 0 (or 1) implies a strong 
diagnostic value; the values of one group are mainly greater 
(or lower) than the values of the comparison group in this 
circumstance.

Results
Table 1 summarizes the overall demographics of all the 

women volunteers who participated in this work. 
As indicated in Tables 2 to 4, the findings showed that 

patients with 1ºPCOS and 2ºPCOS (of both groups of obe-
se and non-obese) HOMA-IR (p< 0.05), AMH (p< 0.01), LH 
(p< 0.01), LH/FSH ratio (p< 0.01), E2, Ts (p< 0.05), PRL (p< 
0.01), PAI-1 (p< 0.01), RBP4 (p< 0.01), and Cu (p< 0.01) 
were all significantly higher than the control group. Further-
more, patients with PCOS had especially (p<0.01) reduced 
Se, Zn, Mg, and E2/T ratio levels. In contrast, QUICKI levels 
between the patients (1ºPCOS and 2ºPCOS) and control 
groups were not statistically different (p>0.05), as illustrated 
in Tables 2 to 4.

As shown in Table 3, however, our findings revealed that 
FSH levels were significantly (p<0.05) higher in non-obese 
PCOS patients and lower in obese PCOS patients as com-
pared to the control group. 

The ROC (receiver operating characteristic) curve's 
area under (AUC) results obtained indicate that RBP4 and 
PAI-1 could potentially be used as greater predictive bio-
markers in patients women with 1º PCOS (AUC; for obese= 
0.909, 1.0 and for non-obese= 0.866, 0.990, respectively) 
and 2º PCOS (AUC; for obese= 0.905, 1.0 and for non-obe-
se= 0.823, 1.0, respectively), as illustrated in Figure 1.
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Evaluating the clinical significance of RBP4, PAI-1, and some trace elements in women with Polycystic Ovary Syndrome

Table 2. Levels of Insulin Resistance Parameters.

Table 1. The main demogra-
phic and clinical characteristics 
of the study population.

Table 3. Levels of RBP4, PAI-1, AMH and some endocrinological hormones in women of healthycontrol and PCOS pa-
tients.
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Discussion
Infertility is the inability to become pregnant after 12 

months or more of unprotected sexual activity. As a result, 
it might be initially assessed after a year of trying to con-
ceive8. The inhabitants of urban and rural areas differ sig-
nificantly in several ways, including those related to food, 
genetics, social, psychological, environmental factors, po-
llution, and other environmental and environmental factors. 
On the other hand, workplace demands could impact wo-
men's psychological health. Additionally, tense household 
circumstances, including childrearing and marital relations-
hips, aggravate the oxidant/antioxidant status issue10.

A significantly elevated level of RBP4 in women with 
PCOS may imply a strong correlation between visceral obe-
sity, high levels of circulating and adipose tissue RBP4, and 
insulin resistance. According to certain studies, the amounts 
of RBP4 in the blood may be directly linked to how sex 
hormones affect adiposity expression and secretion. Addi-
tionally, RBP4 levels have demonstrated a substantial co-
rrelation with serum levels of Testosterone, DHEA-S, FSH, 
and LH in patients with PCOS11. Hyperinsulinemia, insulin 
resistance, a higher risk of glucose intolerance, diabetes, 
particularly type 2, and an increased incidence of lipid-re-
lated abnormalities are all characteristics of PCOS women. 

Although the mechanisms generating PCOS in women are 
unknown, insulin resistance may play a crucial role in its de-
velopment. In addition, the prevalence of hyperinsulinemia 
in women with PCOS patients was previously confirmed, in-
dependent of obesity1. Contrarily, obesity in PCOS-afflicted 
women may cause insulin resistance or a greater level of 
blood insulin, which directly contributes to increased serum 
RBP4. Previous research has suggested that circulating 
RBP4 levels may be correlated with the degree of insulin re-
sistance in obese individuals and with the metabolic syndro-
me's symptoms, such as high body mass index, waist-to-hip 
ratio, serum triglyceride levels, systolic blood pressure, and 
decreased levels of HDL cholesterol12. The accumulation of 
Tg in the liver or ectopic fat, which results in hypertrigly-
ceridemia and hyperinsulinemia, prompts RBP4 synthesis 
and secretion in the liver or ectopic fat and serves as a sign 
of infertility, according to a theory that suggests impaired 
free fatty acid metabolism may be a significant factor in 
controlling RBP4 levels13. Additionally, markedly high levels 
of RBP4 may impede insulin-stimulated glucose uptake in 
muscle and enhance hepatic glucose synthesis in PCOS 
women. They may also boost hepatic gluconeogenesis by 
stimulating phosphoenolpyruvate carboxykinase14.

Insulin resistance may cause PCOS patients' sig-
nificantly increased serum levels of (PAI-1) in obese and 
non-obese PCOS. According to several research, the re-

Table 4. Levels of essential trace elements in women of healthy control and PCOS patients.

Figure 1. Receiver operating characteristic curve (ROC) for serum RBP4 and PAI-1 levels in obese and non-obese pa-
tients women with (A) primary and (B) secondary PCOS.
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lationship between PAI-1 and IR in PCOS-affected women 
patients is independent of body mass and likely reflects in-
sulin-stimulated hepatic PAI-1 production4. The association 
between polycystic ovaries and recurrent miscarriage may 
be explained by one of the key processes that involves a 
markedly high level of PAI-1. Women with PCOS frequently 
exhibit hyperandrogenism, which can inhibit the formation 
of pores and prevent ovulation. This condition could be 
brought on by an imbalance in plasminogen levels, which 
causes theca (interstitium) enlargement and sets off a chain 
of events that perpetuates the production of the hormone 
testosterone in men15. The etiology of ovarian dysfunction, 
which eventually leads to disrupted and disordered endo-
thelial, metabolic, and reproductive processes, may be ex-
plained by considerably higher levels of PAI-1 in patients 
with PCOS. The overproduction of PAI-1 brought on by the 
insulin-driven decrease in the amount of plasmin accessi-
ble for extracellular proteolysis may also contribute to folli-
culogenesis failure in PCOS patients and ovary patients16. 
Additionally, clinical strategies designed to block PAI-1 and 
lower insulin resistance may be essential to reestablish pro-
teolytic balance in several tissues that have been damaged, 
such as the ovary, to result in correct ovulation, treatment 
for PCOS prevention to improve patient fertility, and preven-
tion of its complications that lead to various cardiovascular 
disease, multiple menstrual irregularities, and infertility in 
PCOS17.

Insulin resistance is a biological misunderstanding 
when the cell membrane insulin hormone receptors do not 
respond to insulin as expected. As a result, blood glucose 
cannot enter cells, resulting in a hypoglycemic response. 
To move the glucose out of the blood and into cells, the 
pancreas must produce high insulin dosages, which redu-
ces the hormone's capacity to control and communicate 
variations in blood glucose levels and may lead to insulin 
resistance18. The mechanisms for dramatically increased 
insulin resistance in patients with PCOS seem too complex; 
thus, before starting treatment, it is crucial to understand 
how insulin functions. The insulin hormone has a cell surfa-
ce receptor with a similar structure to the insulin-like growth 
factor-1 (IGF-1) receptor that it may bind to. It increases 
the translocation of the insulin-responsive glucose transpor-
ter 4 (GLUT4) from intracellular vesicles to the cell surface 
in tissues, stimulating the tissue cells to take up glucose. 
Phosphatidylinositol 3-kinase may be necessary for sharing 
and mediating this pathway for it to exist (PI3-K). However, 
because it can activate a cascade of enzymes, including 
serine/threonine, Raf, MAPK, and MAPK-ERK1/2 of the 
non-classical models, the MAPK-ERK pathway is involved 
in the growth and differentiation of cells19. The quantitative 
insulin sensitivity check index (QUICKI) was created to im-
prove fasting measures' sensitivity and precision. QUICKI 
and clamp measures show a strong correlation in patients 
with a greater BMI and leanness. A substantial connection 
with HOMA-IR may also be seen because the euglycemic 
insulin clamp method is not feasible globally. In clinical se-
ttings and population-based research investigations, the 
HOMA-IR technique is regarded as the standard gold test 
for assessing insulin resistance20.

Women with PCOS may have lower whole blood Se 
levels due to being exposed to oxidative stress, which is 
known to have a role in the pathophysiology of all known ill-
nesses. The decreased selenium in the blood may indicate 
increased free radical generation and highly active selenium 
or glutathione peroxidase enzyme scavengers. According to 

several scientific studies, selenium is crucial for the repro-
ductive system to function normally, supporting the link be-
tween selenium intake and fertility and procreation-related 
problems9. On the other hand, the pathophysiology of PCOS 
may be heavily influenced by oxidative stress and insulin re-
sistance. In was reported that found a negative correlation 
between the blood levels of selenium and the hormones LH 
and total Testosterone in women with PCOS. This finding 
may suggest that selenium plays a role in the pathogenesis 
of PCOS, which is linked to hyperandrogenism. So, throu-
gh enhanced markers of insulin metabolism and decreased 
oxidative stress, Se supplementation may lead to reduced 
levels of serum DHEA and hirsutism. Numerous earlier in-
vestigations have demonstrated an association between 
high androgen levels brought on by PCOS in women and 
hyperandrogenism, hyperinsulinemia, and insulin resistan-
ce21. Additionally, insulin resistance and hyperandrogenism, 
which contribute to endocrine and biochemical changes in 
women with functional ovarian hyperandrogenism, may be 
directly connected with oxidative stress (FOH). Se may play 
a crucial protective role in the active region of enzyme-ba-
sed antioxidants, including glutathione peroxidase (GPx) 
and thioredoxin reductase (TrxRs). Therefore, decreased 
Se level may induce an increased risk factor of cardiovas-
cular disorder, gestational complications, miscarriages, 
neurodegenerative diseases and increased risk of cancer. 
Women with PCOS are susceptible to infertility, hirsutism, 
increased inflammatory factors and increased biomarkers 
of oxidative stress22. Tumor necrosis factor-a (TNF-a), nu-
clear factor-kappa b (NF-jb), and interleukin-1 (IL-1) are a 
few examples of inflammatory cytokines that are prevented 
from being produced and active by selenium, according to 
numerous research (IL-1 and IL-18). Additionally, the role of 
reactive oxygen species (ROS) in insulin signaling may im-
pact the imbalance of oxidants and antioxidants. Selenium 
may be able to lessen ROS and improve insulin resistance 
due to its significant role as a potent antioxidant9. In con-
trast to a study by Hosseinzadeh et al., who discovered that 
selenium supplementation might exacerbate insulin resis-
tance in PCOS women, earlier research suggested that se-
lenium intake is linked to lower insulin resistance in PCOS 
women21.

The trace elements Zn and Cu play crucial and essen-
tial roles as stabilizers, cofactors in several enzymes, and 
components for healthy and effective hormonal activities. 
Zn can operate as an antioxidant by shielding the sulfhydryl 
groups of various proteins and enzymes from free radicals 
and reducing oxidative stress. In contrast, copper is regar-
ded as a pro-oxidant and oxidant metal in physio-chemis-
try23. One of the trace elements necessary for adequate in-
sulin hormone response is zinc. It is also needed for normal 
insulin hormone synthesis, storage, and release. In addi-
tion, when zinc binds to the insulin receptor, it may have an 
insulin-like effect8. Therefore, acute zinc shortage brought 
on by oxidative stress may result in severe abnormalities 
during the per-ovulatory phase that affects egg maturation, 
cumulus expansion, and ovulation, as well as explain why 
PCOS patients have higher insulin resistance21. On the 
other hand, higher Cu concentrations in PCOS-affected 
women's serum may directly impact infertility rates by lowe-
ring progesterone levels, which may lead to anovulation, 
implantation failure, or luteal phase deficit. Furthermore, it 
is unclear from this research whether elevated copper le-
vels are linked to undiagnosed inflammatory diseases. Ce-
ruloplasmin, regarded as a protein of the acute phase, may 
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also raise serum copper levels while lowering zinc levels9. 
This may suggest that a deficiency in serum copper and 
zinc may be the primary factor causing infertility. Elevated 
levels of this element may harm fertility in a variety of ways. 
For instance, excessive copper levels may disrupt neuro-
nal signaling in the central nervous system (CNS), essential 
for neuroendocrine fertility regulation23. Second, the high 
serum Cu concentration emphasizes how vital zinc is for 
controlling ovulation. Therefore, a markedly higher serum 
Cu level and a significantly lower serum Zn level in pregnant 
women may hurt fetal brain development and result in mi-
nor birth abnormalities. In addition, zinc must be consumed 
because it is a metal cofactor for many different enzymes 
(amine oxidase, copper-dependent superoxide dismutase, 
cytochrome oxidase, and tyrosinase). The enzyme Cu / Zn 
superoxide dismutase, which reduces superoxide's toxicity 
by converting it to hydrogen peroxide and oxygen, contains 
Cu as well21. Therefore, a stable balance between the co-
pper-zinc components is responsible for the effectiveness 
of enzyme function (SOD). Because of enzyme failure, the 
imbalance in the copper-to-zinc ratio may raise the ratio of 
dangerous free radicals in the body, which could cause se-
rious harm to cell membranes and walls22. In our study, the 
PCOS group's copper/zinc ratio was noticeably higher than 
that of the control group. Furthermore, this ratio imbalance 
may be a significant factor in the disruption of ovarian func-
tion, as well as in the lack of follicle maturation persistence, 
growth of the formation of dominant follicles, and opposition 
to follicle decay, which may also result in anovulation in poly-
cystic ovarian syndrome9. The impact of obesity is another 
explanation for our findings, higher Cu levels in PCOS. Kur-
doglu et al. showed a negative association between copper 
levels and BMI, but this finding is only valid for PCOS-posi-
tive non-obese women. The BMI of PCOS-afflicted women 
was 28.4 kg/m2, substantially higher than the BMI of the 
control group (25.6 kg/m2). However, Li et al. showed no 
appreciable difference in copper content if BMI was greater 
than 25 kg/m2 23. Compared to the healthy control group in 
the current study, the level of Cu in obese and non-obese 
PCOS patients was significantly significant. Additionally, the 
obesity shown in some cases may be a symptom of the me-
tabolic syndrome seen in PCOS patients8. More research is 
needed to further understand how zinc or copper contribute 
to PCOS pathogenicity. This research must consider mat-
ched cases and controls for BMI, measure oxidative stress 
levels, and assess dietary behavior21.

Women with PCOS demonstrated a statistically signi-
ficant decline in serum magnesium levels as compared to 
healthy participants in the current investigation. There have 
been several research on the physiologic processes, patho-
logical conditions, and therapeutic uses of this necessary 
metal, including the following: To maintain the structure of 
ribosomes, nucleic acids, and some proteins-all of which 
are essential for good health-magnesium, a trace element 
that is eaten with food or water, is also a crucial cofactor 
for numerous enzymes involved in glucose metabolism. Se-
cond, Mg is thought to have two key functions in biological 
systems: (i)  it can compete with calcium for binding sites on 
proteins and membranes; and (ii) it can form chelates with 
significant intracellular anionic ligands, including adenosine 
triphosphate (ATP)8. (iii), the intracellular Mg plays a cru-
cial role as a cofactor for several enzymes involved in the 
metabolism of carbohydrates, particularly those involved 
in phosphorylation events like tyrosine kinase. Magnesium 
contributes significantly to the creation of metal-phosphate 

complexes, which may play a crucially important role by tri-
ggering the biocatalysts involved in converting triglycerides 
and glucose21. Infertility, spontaneous miscarriages, conge-
nital abnormalities, preeclampsia, placental abruption, pre-
term rupture of membranes, stillbirths, and low birth weight 
have all been linked to decreased levels of trace elements 
like Mg22. In addition, lower Mg levels can paradoxically 
lower the risk of oncogenesis or protect against it. Mg is 
said to be essential for the cell cycle, and its lack plays a 
vital role in the development of precancerous cells. On the 
other hand, too much magnesium can harm the growing 
fetus, the liver, the kidneys, and the brain23. In this study, 
reduced blood Mg levels in PCOS patients may be related 
to the prevalence of different metabolic syndrome symp-
toms or reproductive phenotypes in PCOS-afflicted women 
of reproductive age, which may increase our understanding 
of the pathophysiology of PCOS. Therefore, doing dietary 
research and interventional trials using magnesium supple-
ments becomes sensitive. Despite prior reports of lower 
serum Mg levels in obese, healthy individuals, we could not 
detect any differences in serum Mg concentrations between 
obese and non-obese patients and women with PCOS. The 
variations may explain this mismatch in eating habits among 
these various populations. Reduced magnesium absorption 
as a result of a larger intake of fat and less fiber may be 
one of the most significant and likely causes of decreased 
serum Mg in obese PCOS women24.

Conclusions
From this study, it can be concluded that blood levels of 

RBP4, PAI-1, and trace elements (Se, Zn, Cu, and Mg) are 
linked to BMI, metabolic abnormalities and IR, and physical 
activity in women with PCOS living in Basrah, Iraq. Consi-
dering the multivariate regression analysis, RBP4 and PAI-
1 seem to be better diagnostic indicators for PCOS early 
detection, while trace elements may operate as a preventi-
ve factor, particularly in people with central obesity. Howe-
ver, more research involving larger sample sizes should be 
carried out to determine the diagnostic relevance of other 
biomarkers for the early-stage detection of PCOS and the 
efficacy of treatments for female infertility issues.
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