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Abstract

Background: Polycystic ovarian syndrome (PCOS) is a heterogeneous state that includes
unovulation, increasing androgens hormones, and polycystic ovarian morphology. Women with
PCOS have many reproductive and pregnancy-related complications, including a high risk of
infertility, miscarriage, as well as a metabolic complication, for instance, excessive weight, insulin
resistance, and type 2 diabetes mellitus. Over 300 enzymes, proteins, and transcriptional factors
are regulated by trace elements, including zinc ions, the deficiency of it in the females can cause
trouble such as a defect in the synthesis of gonadal hormones (follicular stimulating hormone
and luteinizing hormone) and secretion, we aim to search whether there is any difference in the
levels of serum zinc between the polycystic ovarian syndrome and healthy women. Material and
method: The study was conducted in the private clinic from May 2021 till the end of August
2021. The study compared the levels of serum zinc between polycystic ovarian syndrome
patients and healthy females. Seventy-two women have participated. Thirty-five women were
diagnosed with polycystic ovarian syndrome and thirty-seven as controls. Results: Mean
patients’ weight, body mass index and waistline were considerably higher in the polycystic
ovarian syndrome group (p < 0.001, p = 0.008 and p < 0.001 respectively). The levels of Serum
zinc were significantly greater in the PCOS group (87.97 versus 65.27 pg/dl in the healthy group
with p=0.002). There was significantly higher serum zinc in overweight PCOS patients (p=0.001).
However, serum zinc and the body mass index have an insignificant negative correlation in
PCOS and control groups. Conclusion: The levels of Serum zinc were higher in polycystic ovarian
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syndrome patients. Serum zinc level was not correlated with body mass index.
Keywords: Serum zinc, polycystic ovary syndrome (PCOS), infertility

1. Introduction

Polycystic ~ ovarian ~ syndrome (PCOS) is
heterogeneous, including unovulation, rising
androgens hormone, and polycystic ovarian

morphology (1). The PCOS has been related to
substantial reproductive and pregnancy difficulties,
including a higher risk of infertility, miscarriage (2), as
well as metabolic troubles, such as obesity, insulin
resistance (L.R.), type 2diabetes Mellitus (3),
dyslipidemia, and cardiovascular diseases (4,5).
According to Previous reports, the percentage of
obese or overweight women with PCOS are 40_50%,
while 70% were reported to have insulin resistance
©,7)

Although the specific causes of PCOS are unclear,
some studies have suggested that trace elements
have a role in the disease (8). Many trace elements
are essential for optimal metabolic functions, having
catalytic, structural, and regulatory functions
interacting with hormones, prohormone, and cellular
receptors (9). Inadequate supply of such nutrients
causes functional impairment leading to various
diseases. Trace elements also play an essential
function in regulating the immune system and are
needed for maintaining good body health (10).

Zinc is a crucial trace element necessary for the
functions of over 300 proteins, enzymes, and
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transcriptional factors (11). The zinc ion plays a vital
function in different physiological responses,
involving oxidative stress and immunological
function; it also helps to maintain the balance of
hormones such as estrogen, progesterone,
testosterone throughout the menstrual cycle (12); in
addition to that, it is required for insulin synthesis,
storage and structural integrity (13).

The total adult human body zinc status is about 1-3
g, with just about 0.1% of it being replenished daily
(14). Zinc deficiency in women can cause ovarian
dysfunction, recurrent abortion, pre-eclampsia,
teratogenicity, stillbirth and low birth weight (15).

2. Materials and methods

The study was achieved to compare serum zinc
between polycystic ovarian syndrome patients and
healthy females from May 2021 through the end of
August at a private clinic. Seventy-two women
volunteers have participated. Thirty-five women
presented with the polycystic ovarian syndrome
(PCOS), and thirty-seven females were healthy
controls.

The Rotterdam criteria are used to diagnose
polycystic ovarian syndrome in women who meet
two of the following three criteria (16):

1) Oligoovulation / Oligomenorrhea.

2) Clinical hyperandrogenism and/or biochemical

Received: 27.10.22, Revised: 23.11.22, Accepted: 24.12.22.


mailto:husrty@yahoo.com

HIV Nursing 2023; 23(2): 1125-1129

hyperandrogenism.

3) Ultrasound examination shows polycystic ovaries.
The subjects' age was ranged from 18-45 years for
patients and 20-45 vyears for control females.
Women  with  hyper- and  hypothyroidism,
hyperprolactinemia, diabetes mellitus, mental, renal,
liver, heart diseases and females taking zinc
supplement for covid -19 were excluded.

The waist circumference was measured in inches by
tape measure around the abdomen just above the
patient's hipbones, Keeping the tape sung around
the waist but not compressing the skin and after the
patient breathes out. The body mass index was
calculated by dividing the female weight in kilogram
by the square of height in meters.

Three-hour postprandial venous blood samples (5
ml) were collected; then, the blood samples were
transferred to a gel tube that clotted for 30 minutes
at room temperature. The blood samples were
centrifuged at 3500 rpm for 10 minutes. The serum
obtained was kept at (-20°C) until used. Serum zinc
was then measured by the colourimetric endpoint
method at 578 nm wavelength.

The data were analyzed using Statistical Package for
Social Sciences (SPSS) version 23.0. The descriptive
statistics were measured, including frequency, mean,
and standard deviation. The groups were compared
by applying an independent sample t-test and
analysis of variance (ANOVA). Pearson's correlation
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between continuous variables, and when the p-value
was less than 0.05, the results were regarded
statistically significant.

The results

The data were given in mean plus-minus standard
deviation. The mean patient's age in the PCOS
group and control group was 25.94 + 5.89 years and
27.81 + 5.98 years, respectively, with no
considerable  variance  between the  two
groups.Mean patients weight ,body mass index and
waistline were considerably higher in PCOS group (p
< 0.001 , p= 0.008 and p < 0.001 respectively).
Serum zinc levels were also significantly higher in the
PCOS group (87.97 versus 65.27 pg/dl in the control
group with p=0.002), as demonstrated in table 1 and
figure 1.

In the PCOS group, 6 % were normally weighted,
34% overweighted, and 60% female were obese,
while in the control group, 16% were normally
weighted, 51% overweighted, and 33% were obese.
Serum zinc levels in relation to the body weight for
each group were insignificantly higher over-weight
females (p=0.526) in the PCOS group and normal
weighted females (p=0.169) in control, as illustrated
in table 2. There was also significantly higher serum
zinc in overweight PCOS patients (p=0.001) in the
comparing with control group, as presented in table
3.

coefficient(r) was used to investigate the relationshii

PCOS group Control group .D.)
PRI (Mean + S.D.) (Mean £ S p-value
Age (years) 25.94 + 5.89 27.81 + 5.98 O'1T86
*
Weight (kg) 80.17 = 15.04 68.43 = 10.89 < 0#)01
*
Body mass index (Kg/m?2) 31.95+5.79 28.56 = 4.67 O'O.T(_)8
*
Waist circumference (Inch) 37.57 +5.21 31.84 + 3.91 < 0'.?01
*
S #ine Izl uarl 87.97 = 39.31 65.27 = 14.03 0'0192
PCOS: Polycystic ovary syndrome; SD: Standard deviation;*: p-value less than 0.05; T: Independent t-test.
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Figure 1: Comparison of serum zinc and demographic features between PCOS and control groups

1126



HIV Nursing 2023; 23(2): 1125-1129

Evaluation of Serum Zinc Levels in Patients ....

Groups Frequencies (n) Serum zinc (ug/dl) (Mean = S D.) p-value
Normal 2 (6%) 78.00 = 41.01 0.52
PCOS Overweight 12 (34%) 98.50 = 31.10 '¥
Obese 21 (60%) 82.90 + 43.68
Normal 6 (16%) 73.83 = 8.04 0.169
Control Overweight 19 (51%) 65.53 + 16.47 ’¥
Obese 12 (33%) 60.58 = 10.34
¥: ANOVA test
PCOS group Control group .D.)
R (Mean = S.D.) (Mean £ S p-value
Normal 78.00 = 41.01 73.83 = 8.04 O'ZT_89
Overweight 98.50 = 31.10 65.53 + 16.47 O'O.TE”
Obese 82.90 = 43.68 60.58 = 10.34 0'%93
*: p-value less than 0.05; T: Independent t-test.

A substantial negative connection was also seen
between serum zinc and waist circumference in the
control group (r=-0.426, p=0.009); however, there

was an insignificant negative correlation between
serum zinc level with female’s weight and body mass
index in PCOS and control groups existent in table
4.

Group Weight BMI Waist circumference
r -0.160 -0.010 -0.159
PCOS o value 0.358 0.957 0.363
Control r -0.177 -0.285 -0.426
p value 0.294 0.087 0.009*
r: Pearson’s correlation coefficient : *: p value less than 0.05.

3. Discussion

Despite the fact that the aetiology of PCOS is
unknown, it can be defined as a syndrome that
emerges consequently the interplay of ecological
and hereditary factors. In the pathophysiology of
PCOS, the impact of insulin action, insulin secretion
abnormality, gonadotropin alteration, and hereditary
variables are all considered essential components
(17,18).

Zinc is a well-known trace element required for many
cellular functions. Zinc deficiency can cause various
chronic illnesses since it is required in numerous
metabolic processes such as glucose, protein, lipid,
and nucleic acid synthesis and break down
(19,20,21).

In this study serum, zinc levels in PCOS patients were
substantially higher than in the control group (87.97
+ 39.31 versus 65.27 + 14.03 and p=0.002).

Zinc levels in PCOS patients were shown to be
greater than non-PCOS females in the study done by
kurdaglu et al.; however, these values were limited in
the reference range (66-110 microgram/dl) (22). In
another study provided by Chakraborty et al., there
was no significant disparity between the PCOS and
control. Other studies by kanafchain et al. showed
the statistically significant lower result in PCOS
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women than the control group (20,21).

As shown from the above data, serum zinc levels
were found to be higher in the PCOS patient
compared to control, and this may be related to the
drugs used in the management of the PCOS like a
multivitamin supplement, oral contraceptive pills,
and metformin more than being a causative factor,
because of all patients in our study sample have
previous consultations in different medical clinics
and had taken many medications.

In our study, 34% of patients were overweight, and
60% were obese. These results were in disagreement
with Rajini et al., which demonstrated much lower
overweight and obese percentages (28% and 21%,
respectively). However, there is an agreement with
the same study that serum zinc values were
significantly higher in the PCOS group than in the
control group (23).

Our current study shows that serum zinc levels were
insignificantly higher in obese and normal-weighted
PCOS patients but to a great extent higher in over-
weighted PCOS patients compared to the healthy
group; this result agreed with Mustafa et al., which
demonstrated considerable higher serum zinc in
obese PCOS and insignificantly higher serum zinc
levels in normal-weighted PCOS females (24). Our
study and Igbal 2017 demonstrated subnormal



HIV Nursing 2023; 23(2): 1125-1129

serum zinc levels in control females, indicating a
significant public health issue; these findings agreed
with Dhia et al., which demonstrated a high
incidence of zinc deficiency in health control Iraqi
individuals.

The present study also demonstrated no
considerable relation between serum zinc levels and
body mass index in both PCOS and control groups;
these findings showed some inconsistency with Igbal
2017, which showed a significant negative
correlation in the control group with no significant
relation between serum zinc and body mass index in
PCOS group (25).

In conclusion, the levels of serum zinc were found
greater in PCOS patients; however, the link between
zinc status and PCOS patients was unclear; some
studies demonstrated elevated serum zinc levels,
others showed lower serum zinc levels, and this may
be attributed to ethnic variations, dietary factors and
multivitamin consumption and there was also
subnormal serum zinc levels in the control group
which may need further evaluation.
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