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INTRODUCTION 
Polycystic ovary syndrome is a common hormone 

disorder that affect women of reproductive age (4 -

10%)
[1]

. In each menstrual cycle, follicles grow on 

the ovaries, with in those follicles eggs develop, 

one of which will reach maturity faster than the 

others and be released into the fallopian tubes. this 

is known as ovulation. In the PCOS however, the 

ovaries are much larger than normal with series of 

undeveloped follicles that appear in clumps
[2]

, 

These patients have steady state of relatively high 

estrogen, androgen, insulin resistance and LH 

levels rather than the fluctuating levels seen in 

ovulating women .Increased level of estrogen 

comes from obesity due to conversion of ovarian 

and adrenal androgen to estrone in body fat. High 

estrogen level suppresses FSH and causes relative 

increase in LH. Constant LH estimation of ovary 

result in anovulation, multiple cysts, and theca cell 

hyperplasia with excess androgen production 

(hyperandrogenism)
[3]

, Many patients with PCOS 

are overweight and particularly in women with 
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ABSTRACT 
Background Polycystic ovary syndrome (PCOS), as the most prevalent endocrine disorder in 

reproductive-aged women, is associated with reproductive and metabolic abnormalities. Despite the 

large literature on the role of dietary composition in control of the metabolic disease, there is so little 

research on the mineral nutritional status of PCOS women. Objectives: The present study aimed to 

investigate serum levels of Chromium (Cr) zinc (Zn) and magnesium (Mg) in the patients with PCOS. 

Materials and Methods: This case-control study was carried out in Khartoum state, which included 

40 PCOS women and 40 healthy subjects (both groups within age range of 19-52 years). Serum 

concentrations of Cr, Zn and Mg were estimated by flame atomic absorption spectrophotometer. 

Results: Subjects with PCOS showed significantly decreased serum concentrations of Cr, Zn and Mg 

as compared with the control group P.value 0.00, 0.00, 0.00 and mean ±SD 0.022 ± 0.008,0.14± 0.07, 

0.21 ± 0.06, 0.53± 0.11 and 11.5  ± 2.3, 20.7± 3.7  respectively, with no statistically significant 

differences between chromium, zinc and magnesium and BMI group ≤ 25 and > 25 with P.value  0.26, 

0.38, 0.9  mean ± SD 0.23 ± 0.008, 0.02 ± 0.008, 0.21± 0.05 ,0.23 ± 0.09 and 11.5 ± 2.5 ,11.5 ± 2.0 

respectively. The results showed no statistically significant differences between chromium, zinc and 

magnesium and age group ≤ 35  and  >35 years P. value 0.2 , 0.9, 0.2  mean ± SD 0.023 ± 0.008, 0.02± 

0.008, 0.21± 0.050.21± 0.09 and 11.8± 2.5, 10.7± 1.38 respectively, results revealed that FSH level 

when compared with chromium, magnesium showed negatively insignificant correlation R: - 0.19 P-

value: 0.2, R: - 0.18 P. value: 0.2 respectively, and positive insignificant correlation with Zinc, R: 0.2 

P. value: 0.2. LH level showed no correlation with chromium with R: - 0.04 P. value: 0.7, and strong 

positive insignificant correlation with zinc R: 0.37 P. value: 0.01 and negatively insignificant 

correlation with magnesium R: - 0.13 P. value: 0.4. Prolactin level showed positively insignificant 

correlation with chromium R: 0.1 P.value: 0.5, magnesium R: 0.08 P.value: 0.6 and negatively 

insignificant correlation with zinc R: -0.22 P.value 0.16. In Conclusions: PCOS patient had deficiency 

in chromium, zinc and Magnesium levels. 
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both hyperandrogenism and anovulation, the 

condition is associated with metabolic syndrome of 

hyperinsulinaemia, insulin resistance and 

dyslipidemia that is recognize risk factor for 

development of both type2 diabetes mellitus and 

cardiovascular disease
[4]

. The polycystic ovary 

syndrome(PCOS) is a heterogeneous collection of 

signs and symptoms with disturbance of 

reproductive, endocrine and metabolic function
[5]

, 

Chromium is an essential trace mineral required by 

the human body for normal carbohydrate and lipid 

metabolism
[6]

 severe Chromium  deficiency, 

characterized by impaired glucose tolerance, 

fasting hyperglycemia and eventually lipid 

disorders
[7,8]

. 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
[9]

. 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
[10]

. In addition, 

chromium may augment insulin binding, insulin 

receptor number, and beta-cell sensitivity
[11]

. A 

study performed on women with PCOS showed 

that chromium supplementation improved glucose 

tolerance in this population
[12]

. 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
[13]

. 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
[14]

. Zinc is recognized as an integral 

component in a variety of glucose metabolism 

reactions and enhances glucose uptake into 

fibroblasts and adipocytes
[15]

. Disturbances of zinc 

homeostasis have been observed in diabetes and 

obesity
[14, 16]

. and also have been contributed to 

glucose intolerance, hyperglycemia and 

hypertriglyceridemia as well as dyslipidemia
[17,18]

. 

It has been reported that zinc deficiency is a risk 

factor of cardiomyopathy and myocardial 

infarction
[19,20]

. 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
[21]

. No one 

exactly knows what causes PCOS Recent studies 

have indicated increased oxidative stress in the 

patients with PCOS 
[4, 6]

. The importance of 

essential trace metals in health and disease is 

indisputable because of their vital role in specific 

concentration ranges and toxicity at relatively high 

levels. Essential trace elements have four major 

functions as being stabilizers, elements of structure, 

essential elements for hormonal function and 

cofactors in enzymes
[7]

. Zinc (Zn) is essential for 

the structure of many enzymes and plays a 

fundamental role in approximately 300 enzymatic 

reactions. It has a critical role especially in the 

function of metalloproteins, inducing members of 

oxidoreductase, hydrolase, ligase and lyase family 

and has coactivating functions with copper (Cu) in 

superoxide dismutase (SOD) or phospholipase C
[8]

. 

Magnesium (Mg) is the second most abundant 

intracellular cation found in the human body and is 

involved with over 300 ATP and kinase-dependent 

enzymatic reactions, including many of those 

involved in glucose metabolism, pancreatic insulin 

secretion, and insulin action in peripheral 

tissues
[22]

. Although dietary magnesium intake and 

renal excretion are important in maintaining 

magnesium homeostasis, its deficiency (including 

insufficient dietary intake) is associated with the 

presence of diabetes mellitus type 2 and other 

components of the metabolic syndrome including 

obesity, insulin resistance, hypertension, 

hyperlipidemia/dyslipidemia, and cardiovascular 

disease
[23]

. Magnesium (Mg) plays a major role in 

the regulation of glucose and insulin metabolism 

but conversely, insulin also affects serum 

Magnesium (Mg) concentrations. Given that 

hypomagnesaemia plays a putative role in the 

pathogenesis of insulin resistance and metabolic 

syndrome in the general population, it is intriguing 

to speculate that hypomagnesaemia may be 

encountered in younger PCOS patients who are 

insulin-resistant or have other manifestations of 

metabolic syndrome
[24]

. However, we aimed to 

investigate the levels of essential trace elements 

(Cr, Zn, and Mg). 

 

MATERIALS AND METHODS 
Study design:  this was a descriptive case –control 

study. which was carried out in eighty subjects, 40 

samples were taken from diagnosed PCOS patients, 

age (19 to 52 years old) and 40 apparently health 

females as control group, data were collected using 

questionnaire. 

 

Study Area and Period: This study was 

conducted in Khartoum state, During the period 

from December 2016 to May 2017. 

 

Study Population: A total of 80 subjects were 

enrolled in this study, 40 were diagnosed with poly 

cystic ovaries syndrome attended to Omdurman 

maternity hospital, Saudi maternity hospital, Banon 

fertility center, Alshifaa private center. and 40 were 

apparently healthy women served control group.      
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Inclusion and Exclusion criteria 
All patientswere included, while patientsreceiving 

mineral and vitamins therapy or having disorder 

that may affect the level of element under study 

were excluded. 

 

Ethical Consideration: The study had been 

approved by the local ethics committee of Sudan 

International University.  

 

Informedconsentconsidering the aims of the study 

was given for participants, clinical information's 

and data were collected by questioner. 

 

Sampling: venues blood specimen (5ml) was 

collected, samples kept in a test tube at room 

temperature then clotted blood sample were 

centrifuged at 4000 r.p.m for 10 min to obtain 

serum, samples were then stored at -20 Cº till the 

time of analysis. The hormonal result was collected 

from paints record as clinical data.        

 

Measurement of BMI: body mass index (BMI) 

was calculated by formula =weight (Kg) divided by 

height squared (m2). 

 

Method of Estimation of Chromium, Zinc and 

Magnesium 
Serum level of chromium, zinc and magnesium 

were measured using Atomic absorption 

spectrophotometer 210-VGP. according to the 

manufacture's protocol, serum chromium, zinc and 

magnesium were diluted 1:9, 1:5 and 1:5 with a 

0.1% (w/v) lanthanum (as chloride) diluent, then 

diluted serum was aspirated and absorbance was 

measured at wave length 357.9 nm 213.9 nm and 

285.2 nm
[25]

 respectively. Control materials were 

included to insure accuracy of results. 

Data Analysis: The Results were expressed as 

mean and SD.  Independent t test was performed to 

evaluate and compare differences between the case 

and control group means. ANOVA test was 

performed to find the difference of chromium, 

zincand magnesium among age group in the study. 

Pearson’s correlation coefficient was used to 

evaluate the relationship among the study variables 

(FSH, LH, Prolactin) and study parameter (Zn, Cr, 

Mg) P.value<0.05 were regarded statistically 

significant. Statistical analysis was performed 

using the Statistical Package for the Social 

Sciences for Windows software (version 17.0). 

 

RESLUTS 
Result showed that level of chromium, zinc and 

magnesium in PCOS was significantly decreased 

compared to control group (Table 1). Results also 

showed that there were no statistically significant 

differences between chromium, zinc and 

magnesium and BMI groups ≤ 25 and >25 (Table 

2), while results showed that there were no 

statistically significant differences between 

chromium, zinc and magnesium and age groups ≤ 

35 and > 35 years (Table 3).Pearson correlation 

revealed that FSH level when compare with, 

chromium, magnesium showed negatively 

insignificant correlation, and positively 

insignificant correlation with Zinc. LH level with 

chromium showed no correlation, strong positively 

correlated with zinc level and negatively 

insignificant correlation with magnesium. And 

when compare level of prolactin showed positively 

insignificant correlation with chromium, 

magnesium. And negatively insignificant 

correlation with zinc (Table 4). 

 

Table 1: Comparison of chromium, zinc and magnesium concentration instudy groups 

P.value 
control  

)Mean±SD( 
Case 

)Mean±SD) 
Parameter 

0.00 0.14±0.07 0.022±0.008 
Chromium 

0.04-0.4  mg/l 

0.00 0.53± 0.11 0.21± 0.06 
Zinc 

0.5-1.2   mg/l 

0.00 20.7±3.7 11.5±2.3 
Magnesium 

17.0-28.0  mg/l 

 

Table 2: Comparison of mean concentration of chromium, zinc and magnesium among BMI group 

ofpatients 

P.value BMI > 25 BMI≤ 25 Parameter 

0.26 0.02± 0.008 0.23± 0.008 
Chromium 

0.04-0.4  mg/l 

0.38 0.23± 0.09 0.21 ±0.05 
Zinc 

0.5-1.2   mg/l 

0.00 11.5 ±2.0 11.5 ±2.5 
Magnesium 

17.0-28.0  mg/l 
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Table 3: Comparison of mean concentration of chromium, zinc and magnesium among Age groups of 

patients 

P value Age > 35 Age ≤ 35 Parameter 

0.2 0.02± 0.008 0.023± 0.008 
Chromium 

0.04-0.4  mg/l 

0.9 0.21± 0.09 0.21± 0.05 
Zinc 

0.5-1.2   mg/l 

0.2 10.7 ±1.38 11.5 ±2.5 
Magnesium 

17.0-28.0  mg/l 

 

Table 4: Correlation between chromium, zinc and magnesium and hormonal level of patients 

Magnesium Zinc Chromium 
Study parameter 

Study variables 

   FSH 

0.18  -  0.2 0.19   -  R 

0.2 0.2 0.2 P.value 

   LH 

0.3     -  0.37 0.04  -  R 

0.4 0.01 0.7 P.value 

   Prolactin 

0.08 0.22    -  0.1 R 

0.6 0.16 0.5 P.value 

 

DISCUSSIONS 
The polycystic ovary syndrome (PCOS) is a 

heterogeneous collection of signs and symptoms 

with disturbance of reproductive, endocrine and 

metabolic function
[5]

. The present study revealed 

that levels of chromium, zinc and magnesium were 

significantly decreased in PCOS patients compared 

to control group with P. value (0.00, 0.00, 0.00) 

respectively.  This results were agreement with 

result of study done by Ismail et al
[26]

. WithP.value 

(0.00) for chromium andP.value (0.00) for zinc, 

and agreed with Guanchao Zheng et al
[30]

, with P. 

value (0.009) for zinc, and in agreement with study 

result done by Yinhua Yu et al
[27]

, with P.value 

(<0.05) for chromium, also This results  were 

agreed with result of study done by Muneyyirci-

Delaleet al
[29]

, who reported significantly lower 

serum Mg 2+ and total magnesium in the PCOS 

patients compared with the controls. But the 

lowering levels of chromium, zinc and magnesium 

in this study were in Disagreement with study done 

by Kauffman et al
[28]

, who reported significantly 

higher level of Zinc with P.value (<0.01) PCOS, 

and in disagreement with study done by Guanchao 

Zheng et al
[30]

 who reported no statistical 

significance in chromium were observed between 

the patients and the control group .Also the results 

in disagreement with study of  Kauffman et al
[28]

 

who denoted no significant difference of 

magnesium between PCOS patients and the 

controls with respect to its level which is in 

accordance with the results of our study. To the 

best of our knowledge, this is the first study 

investigated the serum levels of magnesium (Mg) 

in PCOS patients in Sudan, which is a 

multifactorial disease, and its exact cause remains a 

mystery. The current study results showed 

insignificant difference between chromium, zinc 

and magnesium and BMI groups of patients (≤ 25 

and >25) with P. value (0.26, 0.38, 0.9) 

respectively. This finding in agreement with Ismail 

et al
[26]

, who reported insignificant difference 

concerning chromium and zinc with P. value 

(0.347, 0.282) respectively. Also results revealed 

insignificant difference between chromium, zinc 

and magnesium and age groups of patients (≤ 35 

and >35) with   P.value (0.2, 0.9, 0.2,) respectively. 

which Disagreewith result of Ismail et al
[25]

 who 

reported significant decreased in chromium with 

P.value (0.019). Regarding hormonal results of 

patients, FSH level when compared with 

chromium, magnesium showed negative 

insignificant correlation R (- 0.19) P. value (0.2) ,R 

(- 0.18) P. value (0.2)and positive insignificant 

correlation with  Zinc R (0.2) P-value (0.2) 

respectively. LH level with chromium showed no 

correlation R (- 0.04) P. value (0.7), strong  

positively insignificant correlation with zinc level 

R (0.37) P. value (0.01), and negatively 

insignificant correlation with magnesium R (-0.13) 

P. value (0.4) respectively, while Prolactin showed 

positively insignificant correlation when compared 

with chromium, magnesium  R (0.1) P.value (0.5), 

R (0.08) P.value (0.6) and negatively insignificant 

correlation  with zinc R(- 0.22) P.value (0.16) 

respectively. This finding is support and in 

agreement with study of Yinhua Yu et al
[27]

 with 

P.value (< 0.05) for Prolactin.   

 

CONCLUSIONS 
Development of women infertility was influenced 

by lower level of Chromium, zinc and Magnesium. 
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