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1. INTRODUCTION  

The polycystic ovary syndrome (PCOS) is a 

heterogeneous collection of signs and symptoms with 

disturbance of reproductive, endocrine and metabolic 

function.
[1-3]

 PCOS is a common female endocrine 

disorder with prevalence ranging from 2.2% to 26% in 

India.
[4]

   

  
Chromium is an essential trace mineral required by the 

human body for normal carbohydrate and lipid 

metabolism
[5]

 severe Cr deficiency, characterized by 

impaired glucose tolerance, fasting hyperglycaemia and 

eventually lipid disorders.
[6,7]

 Research has demonstrated 

that chromium supplementation reduces glucose 

intolerance and relieves symptoms of type 1 and type 2 

diabetes, as well as those of gestational diabetes.
[8] 

 

The proposed mechanism of action for the insulin 

response to chromium is focused on the insulin receptor. 

Chromium activates the insulin receptor kinase and 

inhibits the insulin receptor phosphotyrosine phosphatase 

enzyme. This causes increased phosphorylation of the 

insulin receptor and increased insulin sensitivity and may 

facilitate glucose transport into cells.
[9]

 In addition, 

chromium may augment insulin binding, insulin receptor 

number, and beta-cell sensitivity.
[10]

 A study performed 

on women with PCOS showed that chromium 

supplementation improved glucose tolerance in this 

population.
[11] 

 

Zinc is an essential trace element, critical for the function 

of over 300 enzymes including members of all enzyme 

classes and is closely involved in general metabolism of 

lipids, carbohydrates and proteins.
[12]

 Zinc plays an 

important role in the synthesis, storage, secretion, 

conformational integrity of insulin monomers, and 

function of insulin. It is capable of modulating insulin 

action and improving hepatic binding of insulin.
[13]

 Zinc 

is recognized as an integral component in a variety of 

glucose metabolism reactions and enhances glucose 

uptake into fibroblasts and adipocytes.
[14]

 Disturbances 

of zinc homeostasis have been observed in diabetes and 

obesity.
[13,15]

 and also have been contributed to glucose 

intolerance, hyperglycemia and hypertriglyceridemia as 

well as dyslipidemia.
[16,17]

 It has been reported that zinc 

deficiency is a risk factor of cardiomyopathy and 

myocardial infarction.
[18,19]

 One of the possible 

mechanisms of zinc’s relationship to PCOS other than 

insulin signaling system defects may be its effect on 

oxidative stress. Zinc is a potent antioxidant and its 

deficiency causes increased oxidative damage in multiple 

organs, including the heart.
[20] 
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2. MATERIALS AND METHODS  
In descriptive cross-sectional hospital base study was 

carried out in hundred subjects, 50 samples were taken 

from diagnosed PCOS patients, age (20 to 34 years old) 

and 50 apparently health as control group, data were 

collected using questionnaire. Fasting venipuncture 

blood specimen (5ML) was collected, samples kept in a 

test tube at room temperature then clotted blood sample 

was centrifuged at 4000 r.p.m and separated, then 

quickly stored at -20
o
C till used. 

 

2.1 Ethical consideration  
The study has been approved by the local ethics 

committee of Al-Neelain University. All participants in 

the study were given their written informed consent 

considering the aims of the study and sample and clinical 

information's were used anonymously. 

 

2.2 Measurement of BMI  
Anthropometric data including weight and height were 

measured thus body mass index (BMI) was defined as 

weight (Kg) divided by height squared (m
2
).  

 

2.3 Estimation of zinc and chromium 

Serum level of zinc and chromium were measured using 

Atomic absorption spectrophotometer 210-VGP. 

Electron of the atom promoted to higher orbital's (excited 

state) for a short period of time by absorbing a defined 

quantity of energy. The amount of energy was specific to 

a particular electron transition in a particular element 

(Zinc or Chromium). The radiation measured by using 

detector and the absorbance was converted to analyte 

concentration.
[21]

 Brief according to the manufacture
'
s 

protocol, serum zinc and chromium were diluted 1:5 and 

1:9 with deionized, then diluted serum aspirated and 

absorbance was measured at wave length 213.9 nm and 

357.9 nm respectively. 

 

3. RESULTS  

 
3.1 Frequency of PCOS among age groups. 

 

Table 3.1: Presenting mean concentration of (BMI, 

chromium and zinc) in case versus control group. 

Parameters Groups Mean ± SD Significance 

BMI 
Case 

Control 

28.8±4.7 

27.5±4.6 
0.189 

Chromium 
Case 

Control 

0.029±0.15 

0.152±0.09 
0.000 

Zinc 
Case 

Control 

0.244±0.06 

0.809±0.02 
0.000 

 

Results expressed as Mean±SD and significant 

difference considered as p-value ≤0.05. 

 

Table 3.2: Presenting mean concentration of (BMI, 

chromium and zinc) among age groups.   

Parameters Age Mean ± SD Significance 

BMI 
˂27 years 

˃27 years 

27.0±4.9 

28.0±4.3 
0.492 

Chromium 
˂27 years 

˃27 years 

0.12±0.05 

0.18±0.11 
0.019 

Zinc 
˂27 years 

˃27 years 

0.84±0.18 

0.77±0.17 
0.149 

 

Results expressed as Mean±SD and significant 

difference considered as p-value ≤0.05. 

 

Table 3.2: Presenting mean concentration of (BMI, 

chromium and zinc) among BMI groups.   

Parameters BMI Mean ± SD Significance 

Chromium 
˂26.5 

˃26.5 

0.16±0.12 

0.14±0.06 
0.347 

Zinc 
˂26.5 

˃26.5 

0.77±0.18 

0.83±0.17 
0.282 

 

Results expressed as Mean±SD and significant 

difference considered as p-value ≤0.05. 

 

4. DISCUSSIONS 

PCOS is a common hetero-geneous endocrinological 

disorder that occurs in 5% to 10% women in 

reproductive age group. It is the most prevalent 

endocrinopathy and common cause of infertility.
[22]

 

PCOS consists of chronic anovulation, menstrual 

disturbance, hyperandrogenism, polycystic ovaries, 

metabolic syndrome.
[23,24]

 Researcher's link between 

PCOS, chromium and zinc, accordingly the present study 

was carried out to assess chromium and zinc among 

PCOS patients and its correlation with BMI and duration 

of disease.  

 

The results of frequency have shown PCOS is common 

in female >27 years (54%) compared with those <27 

(46%), in fact that samples were collected from patients 

on follow-up, which clarify our results in comparison 

with previous finding that, prevalence of PCOS in 

women between the age of 18 to 25 years old in India.    

    

The results of present study provide experimental 

evidence that, mean chromium level was significantly 

decreased in PCOS patients versus control group with p-

value 0.000. In fact that, severe chromium deficiency, 

characterized by impaired glucose tolerance, fasting 

hyperglycemia and eventually lipid disorders
[6,7]

, in other 

research chromium supplementation reduces glucose 

intolerance and relieves symptoms of type 1 and type 2 

diabetes, as well as those of gestational diabetes.
[8]

 

therefore, majorly of PCOS patients have insulin 

resistance, our finding may explain the role of chromium 

in pathogenesis of PCOS. 
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Disturbances of zinc homeostasis have been observed in 

diabetes and obesity
[13,15]

 and also have been contributed 

to glucose intolerance and dyslipidemia.
[16,17]

 One of the 

possible mechanisms of zinc’s relationship to PCOS 

other than insulin signaling system defects may be its 

effect on oxidative stress, zinc is a potent antioxidant and 

its deficiency causes increased oxidative damage in 

multiple organs, including the heart.
[20]

 Thus the present 

study observed significant lower in mean concentration 

of zinc in PCOS patients versus control group with p-

value 0.000, indicated zinc deficiency may exaggerate 

PCOS symptoms.  

 

The results revealed normal weight PCOS patients have 

low level of chromium level than overweight with p-

value 0.019, our finding contradict the previous report 

that, no significant change in  BMI standard deviation 

score with chromium supplementation was noted in 

PCOS patients.
[25]

 In addition independent t-test showed 

insignificant differences comparing zinc and chromium 

among age groups.    

 

5. CONCLUSIONS 

In conclusion, PCOS patient has deficient chromium and 

zinc level, as their vital role in lipids metabolism and 

insulin function, which mimics endocrine symptoms of 

PCOS, thus deficiency could exaggerate and lead to 

pathogenesis pathogenesis of PCOS. Accordingly 

monitoring and supplementation treatment is 

recommended.  
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