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Abstract---The study focused on magnesium and zinc and their
relationship with insulin resistance in women with Polycystic Ovarian
Syndrome (PCOS), where 61 samples were taken from women who
had the syndrome and 45 samples from women who weren't affected
by the syndrome as a control group. The results showed that there is
a significant negative correlation between magnesium and zinc with
insulin resistance (IR) at (p = 0.001) and (p = 0.004) respectively, for
those with the syndrome, due to the high levels of insulin in their
blood and the incapacity of zinc and magnesium to play their
respective roles in regulating the insulin and blood sugar level. Their
relationship with body mass index (BMI) were strongly significant at (p
= 0.009) and (p = 0.01) respectively, and with waist-hip ratio (WHR)
were significant at (p = 0.002) and (p = 0.001) respectively. Finally, the
study proved that magnesium and zinc are two new markers of
increased risk factors for PCOS in women with insulin resistance.

Keywords---Polycystic ovarian syndrome, magnesium, zinc, insulin
resistance, BMI.

1 Introduction

In women of childbearing age, PCOS is the most prevalent endocrine disorder.
According to estimates of prevalence, because of endocrine conditions,
particularly gonad abnormalities and metabolic issues A recent study found that
polycystic ovaries and hyperandrogenism in the blood affect (5-10%) of
premenopausal women (Abedini, Ghaedi, Hadi, Mohammadi, & Amani, 2019; Hu,
Pang, Ma, & Yi, 2020) .In (2012 AD) two of the three criteria for detecting and
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diagnosing the disorder known as the Rotterdam criteria: hyperandrogenism,
oligo-anovulation, and polycystic ovaries in Ultrasound, were accepted by the
National Institutes of Health (NIH) (Lentscher & Decherney, 2021). A condition
known as hyperandrogenism results from the insulin resistance that affects up to
(70%) of women with the syndrome. Insulin resistance causes an accumulation of
insulin in the blood, which in turn stimulates the ovaries to generate more
androgens (Moghetti & Tosi, 2021).

The majority of people with abdominal fat have insulin resistance, which is a pre-
diabetes condition in which there are cells that reject insulin or prevent it from
working. As a result, when there is a drop in insulin levels (starvation), the
pancreas is stimulated to produce four to five times as much insulin, which
causes insulin levels to rise in some areas of the body (cells, the brain, muscles,
blood, etc.) and fall in other areas of the body. As the insulin feedback circuit
"can't hear" insulin, the signal returns to the pancreas and instructs it to produce
more. This is quite similar to speaking to someone wearing earplugs who cannot
hear you until you start yelling (Berg, 2017; Merino, Fernandez-Diaz, Cézar-
Castellano, & Perdomo, 2019; Ying Lu, 2017).

(BMI) and (WHR) indicate the number of fat cells, and the more fat cells there are,
the higher the estrogen, which is responsible for the growth of the endometrium.
An increase in hormone levels results in the endometrium thickening, which has
an impact on fertility by increasing the length of the menstrual cycle and making
it irregular and painful, as well as by preventing the fertilized egg from
successfully implanting because of endometrial thickening (Al-taie & Al-jawadi,
2019; Fryar, Kruszon-Moran, Gu, & Ogden, 2018). The study aims to find the
effect of magnesium and zinc on women with PCOS who suffer from insulin
resistance.

2 Materials and Methods

PCOS Group: 61 PCOS women were included in this study; they were diagnosed
by experts in AL-Salaam Hospital/ Al-Mosul, Iraq from October 1, 2021, to April
20, 2022. Their ages range from 20 to 43 years, and clinical data for each patient
was collected using a specially designed questionnaire.

Control group: Consisted of 45 Young fertile women ranging in age from 20 to 42
years old.

Blood samples were taken in the morning after 12 hours of fasting, zinc, and
magnesium for both groups. (Dere, Djoupo, Menin, Coulibaly, & Tiahou, 2021).
(BMI) was calculated using the following formula:

BMI(Kg/m?) = weight(Kg) / length(m?)

WHR was calculated, using the following formula:

WHR= W (Waist)/ H (Hip)

Finally, SPSS software was used to analyze the data (Ali & Bhaskar, 2016).
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Table 1
The association between insulin resistance with magnesium and zinc in women
with PCOS
Biochemical r correlation
Variables value [N
Mg (mg/dL) -0.489 0.001**
Zn (pug/dL) - 0.365 0.004**

**Significant differences at P<0.01

Table 2
Comparison of the body mass index with the level of magnesium and zinc for
women with PCOS

BMI

Bi Tl 18-24.9 25-29.9 30-34.9 35-39.9 P_Value
Variables Mean + SD Mean + SD Mean + SD Mean + SD
Mg (mg/dL) 2.11+0.2a 2.07+0.1ab 2.01£0.2b 1.88+0.01 ab 0.009**
Zn (ug/dL) 242 +25a 213.7+43.8ab 196.7+37.6b 181.7+44b 0.02*
* Significant differences at P<0.05,** Significant differences at P<0.01,Letters for Duncan
test
Table 3

Correlation between magnesium and zinc levels and the effect of the waist: hip
ratio in women with PCOS

Biochemical r correlation

Variables value Pl
Mg (mg/dL) 0.390 0.002**
Zn (ug/dL) 0.424 0.001**

**Significant differences at P<0.01
3 Results and Discussions

The results included in the tablel indicated the presence of a correlation factor
for the syndrome with insulin resistance. This confirms that insulin resistance is
a risk factor for PCOS in women. The results of the study showed a significant
negative correlation between insulin resistance and each of magnesium and zinc
at the level of probability (p = 0.001), (p = 0.004), respectively, where the higher
the concentration of the first, the lower the concentration of the second. This
association could indicate that insulin resistance could interfere with the
metabolism of magnesium and zinc (Dubey, Thakur, & Chattopadhyay, 2020; Luo
et al., 2021), When comparing the body mass index with the level of magnesium
and zinc for women with the syndrome, The results in this study were given as
shown in the table2, The results of the study showed a significant decrease in the
level of magnesium and zinc at the level of probability (p=0.009) and (p=0.02)
respectively. Obesity is the result of unhealthy diets and high calories, but with a
lack of nutrients essential diet As a result, obese people are often deficient in
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magnesium and zinc (Gu, Xiang, Zhang, Sun, & Jiang, 2019; Piuri et al., 2021).
The results shown in Table 3 demonstrate a relationship between PCOS and the
waist-hip ratio as well as the presence of insulin resistance, confirming that
abdominal obesity is a risk factor for PCOS. The table also shows a significant
positive relationship between WHR and each of zinc, magnesium at the level of
probability (p=0.002) and (p=0.001) respectively ,zinc and magnesium play a role
in the correct functioning of lipid and glucose metabolism, regulating and forming
the expression of insulin (Bhattacharya et al.,, 2021; van Nieuwpoort, Twisk,
Curfs, Lips, & Drent, 2018).

4 Conclusion

This study discovered a link between PCOS and insulin resistance through
tracing the levels of magnesium and zinc as new markers for PCOS in women s.
Therefore, obesity must be treated before starting the treatment of polycystic
ovary syndrome (Cutler, Pride, & Cheung, 2019).
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