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Abstract

Background: Different studies found that zinc is necessary for sexual maturity, growth and fertility. But there are no distinct studies
that clarify the role of zinc supplements on semen parameters.
Objectives: The current study aimed to evaluate the zinc supplement therapeutic effects on semen samples of infertile males.
Patients and Methods: The study comprised one-hundred-twenty sub fertile males. The study was a double-blinded placebo-
controlled clinical trial. The subjects were randomly allocated to treatment with zinc supplement (n = 60) or placebo (n = 60) groups.
Subjects in both groups were given 10 mL, three times daily. In order to determine the sperm concentration, Motility and morphol-
ogy, standardized semen and blood samples were obtained before and after treatment, according to the World Health Organization
(WHO) guidelines; semen morphology according to strict criteria, and blood and semen zinc concentration also were measured.
Effects of the two interventions were evaluated in sub fertile males.
Results: Sub fertile males demonstrated a significant increase (8.8± 7.4× 106 cells/mL to 17.2± 13.5× 106 cells/mL) in concentration
and normal sperm in zinc group versus the placebo group. Blood serum zinc concentration increased in the interventional group
significantly (P = 0.000), and also semen plasma zinc concentration increased significantly (P = 0.000).
Conclusions: Normal sperm percentage and total sperm concentration increased after zinc sulfate treatment. The beneficial effect
of zinc and all results of the current study opened new way to medical purposes and public health researches.
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1. Background

One of the concerns of society and especially physi-
cians is infertile couples (1-4). In the recent two decades,
the perception of male reproduction function and the im-
portance of male factors in infertility have significantly de-
veloped (5, 6). In the past, the main focus was on females
and male factors which were considered as fairly common
factors in infertility (7). These days, it is known that the ex-
clusive reason of 20% of infertilities is because of male dis-
orders, and in 20 - 40% of other couples who fail to repro-
duce, male factors are the important confounding (8).

Different studies found that zinc is necessary for sex-
ual maturity, growth and fertility (8). Therefore, zinc defi-
ciency had significant effect on male infertility (9). Other
studies showed that zinc is also very effective on ejacula-
tion semen volume (10). However, some studies showed

that high rate of zinc interferes the stimulation of sperm
and sperm receptor (11). Of course, it is not clear whether
zinc deficiency is a risk factor for male factor sub fertility
or not (7).

2. Objectives

The current study aimed to evaluate the zinc supple-
ment therapeutic effects on semen samples of infertile
males.

3. Patients andMethods

3.1. Protocol

From March 2015 to November 2015, one-hundred-
twenty sub fertile males were selected to participate in the
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current study, based on the used protocol (12). The study
was conducted as a prospective double-blind clinical trial,
included infertile couples who referred to infertility center
of Akbarabadi hospital and the sperm rates in their sper-
mogram samples were 5 - 20 million cells/mL, and accord-
ing to failure of female to conceive after one year regular
and unprotected intercourse, male partner was regarded
as sub fertile. After selecting males for the study, result
of physical examination, sperm concentration and com-
plete endocrine screening were part of the selection crite-
ria. Males who had chromatically fertility disorder (Y chro-
mosome deletions), were excluded and males with idio-
pathic sub fertility were asked to join the study. Sperm con-
centration was selected as a basic selection criterion since
it is highly correlated with Motility and morphology, and
it mostly predicts the fertility.

Before semen analysis, a questionnaire was distributed
to obtain information on smoking habits, alcohol use,
use or abuse of other substances and drugs, and a his-
tory of orchitis, testicular trauma, sexually transmitted
diseases, varicocele, surgery for inguinal hernia and cryp-
torchidism. Exclusion criteria were use of zinc three
months before recruitment.

The institutional review board and the medical ethi-
cal committee of the Iran University of Medical Science ap-
proved the study protocol (IR.IUMS.REC.1394.26155), and all
subjects gave written informed consent before participa-
tion.

Before and three months after the study, entries pre-
pared acceptable semen samples obtained by the subjects
in containers; all samples were delivered to the laboratory
within hours after production. The samples should be ob-
tained by masturbation.

Then, semen samples were put in temperature room
for analysis for 30 minutes. By microscopic examination,
sperm count, percentage of motile sperm and sperm with
normal morphology were objectively evaluated. The evalu-
ation of sperm count and percentage of motile sperm was
according to the guidelines of the World Health Organiza-
tion (WHO) (13). Sperm morphology was evaluated accord-
ing to the criteria offered by Kruger (14).

Semen samples were centrifuged at 600 g for 10 min-
utes. After centrifugation, deionized water diluted 10-fold
supernatants. Atomic absorption spectroscopy measured
the zinc level (Perkin Elmer model 2380). Following that,
the rate of zinc in blood and semen in these patients was
measured. In the current study males were divided into
groups A and B by block randomized sampling. Group A
were treated by a solution of 0.5% zinc, 30 mL, three times
daily in separated doses, and group B received placebo
syrup. Containers of zinc solution and placebo were sim-
ilar, and all of them had zinc syrup label. Zinc solution

and placebo solution were put in the same box separated
with A and B labels. The secretary of infertility unit did not
know about the box content and patients by showing their
groups label could receive the medicine.

At the time of semen sampling, overnight fasting ve-
nous blood samples were drawn for measurement of zinc
and follicle-stimulating hormone (FSH). Radio assays were
used to measure zinc seminal plasma samples (dual count
solid phase boil radioassay, DIAGNOSTIC Products Corpora-
tion, Los Angeles, CA). Zinc was measured by flame atomic
absorption spectrophotometry. Serum testosterone was
measured as described elsewhere (15).

After first and second months of intervention, subjects
were called to know about the side effects which might
happen during this time.

To create similar groups, sub fertile males were as-
signed according to a simple computer schedule into two
groups to receive zinc sulfate or placebo.

Solutions were coded from 1 to 120 according to the ran-
domization list by hospital pharmacy.

Each code was given to one participant to receive one
container of solution that according to their group called
participates took zinc sulfate (0.5) or placebo. Participants
were asked to take 10 mL of the bottle three times daily for
three months.

After three months investigation on blood and semen
and sperm samples was again repeated. Patients’ dissat-
isfaction for inclusion and exclusion from the project was
the executive limitation which was acted out by providing
a complete description, in order to solve the problem.

3.2. Statistical Analysis

In this study, subjects were briefed how to do. In the
case of cancelation by a person, all treatment steps were
done for him and no action and cost out of therapy was
forced. All of the data about the patients were protected
by the researcher. All stages of the study were based on
the principles of Helsinki convention and the study was ap-
proved by ethics committee of Iran University of Medical
Sciences, Tehran, Iran.

4. Results

One-hundred-twenty sub fertile males were enrolled in
the trial; seven subjects in the zinc group withdrew be-
cause of adverse gastrointestinal side effects, and three
subjects in the zinc group and four subjects in the placebo
group withdrew because of lack of motivation (Figure 1).

Table 1 shows the baseline characteristics of the two
groups after randomization. At baseline, there was no dif-
ference between the two groups. Pre-intervention concen-
trations of zinc in blood and seminal plasma were similar
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Figure 1. Flowchart of the Study

and within the lower normal limit ranges in both groups
(Tables 1 and 2).

After 12 weeks of intervention by zinc and placebo, the
median sperm concentration significantly increased from
8.8 ± 7.4 × 106 cells/mL to 17.2 ± 13.5 × 106 cells/mL in the
zinc group (P > 0.05) (Table 3).

Sperm normal morphology increased significantly
(P=0.008) but abnormal morphology decreased slightly
and not significantly (P >0.05) (Table 3).

Blood serum zinc concentration increased signifi-
cantly in the interventional group (62.4 ± 17.2 microg/
dL vs. 81.7 ± 16.8 microg/dL; P = 0.000), semen plasma
zinc concentration increased significantly (14410 ± 9460
mg/dL vs. 1990 ± 9370 mg/dL; P = 0.000), both of the pa-
rameters increased in the placebo group slightly with no

significance.

5. Discussion

Throughout the last decades, studies over the cogni-
tion of male fertility and male factors influencing infertil-
ity advanced progressively.

Most of male infertility factors are reversible by drug
therapy to provide a normal fertilization.

An abundant number of evidence demonstrate that
zinc level in human semen plays an important role in
sperm physiological functions as well as decrement in
sperm quality and increment of fertilization probability.

In the current study, there was a significant increase
in sperm concentrations in sub fertile males received zinc
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Table 1. Baseline Characteristics

Value Zinc (n = 51) Placebo(n = 49) P Value

Pre- Intervention
(SD)

Pre-Intervention
(SD)

Age, (year) 32.3±6.2 32.2±5.9 0.457

FSH 5.7±1.9 6.3±1.9 0.091

Abstinence
period(day)

3.3±1.4 3.6±1.3 0.348

Sperm
concentration
(× 106)

8.8 ± 7.4 8.7±7.3 0.926

Motility (%) 24.2±13.4 24.3±13.4 0.927

Morphology
normal, No. (%)

2.1±1.5 2.1±1.4 0.996

Morphology
abnormal, No.
(%)

57.5±11.1 61.1±11.5 0.117

Abbreviation: FSH, follicle-stimulating hormone.

sulfate (30 mg) for 12 weeks. Zinc stabilizes cell membrane
and sperm nuclear chromatin in seminal plasma.

This observation suggests a useful effect on the quan-
titative aspect of spermogenasis. However, the improve-
ment of the result was not mainly expected. Nonrandom-
ized controlled studies showed that in sub fertile males
with idiopathic oligozoospermia; oral zinc supplementa-
tion improves sperm concentration (16, 17). However, Lan-
dau et al. (18) presented that using 10 mg supplementa-
tion of folic acid daily for one month had no advantage
on sperm concentration in 40 normospermic and oligo-
zoospermic males.

According to in vivo and in vitro studies, zinc defi-
ciency changes the absorption and metabolism of dietary
folate in animal (19-21). Folic acid and zinc are essential to
transfer RNA and DNA synthesis, but the underlying mech-
anisms by which these micronutrients affect spermatoge-
nesis are not known (22).

In contrast to enormous attention to male infertility,
zinc concentrations in blood and seminal plasma were in-
vestigated in a small number of studies. In the current
study, the blood and semen zinc concentrations were not
compared between fertile and sub fertile males; Chia et
al. (23) found that seminal plasma zinc concentrations dif-
fered significantly between fertile and sub fertile males.
However, the study showed that Zinc administration af-
fected the zinc group. This may be explained by zinc defi-
ciency.

On the contrary, Wong et al. (24) displayed that zinc
administration leads to no increment in blood and semi-
nal plasma. It was described by unresponsiveness of blood

physiologic zinc concentration to zinc consumption. And
also, prostate as the main source of zinc excretion with
high concentrations might prevent significant rise in the
levels of zinc in seminal plasma substantially to zinc ad-
ministration.

As a general rule, better effect can be observed on ab-
sorption, transport, and metabolic processes. Therefore, it
was hypothesized that by lower doses of sulfate more ben-
eficial effects can be achieved (25, 26).

Wong et al. (24) studied the effect of both zinc and folic
acid supplement on semen variables in fertile and sub fer-
tile males. They showed the 74% increase in total normal
sperm count and in abnormal spermatozoa, it increased
4%. A similar attitude was observed in fertile males. There
is no significant difference between fertility and subfertil-
ity about folate and zinc in blood and seminal plasma in
pre-intervention.

Another study showed that oxidative damage was
made by zinc that is a reason to make poor sperm. There-
fore, measuring the seminal Zn of sub fertile or idiopathic
infertile males is necessary and can be helpful in fertility as-
sessment. Fertile males showed significantly higher semi-
nal Zn levels than that of any infertile group (P= 0.001) (27).

On the other hand, using one semen sample to diag-
nose the fertile from sub fertile males may have bias. It is
expected that this confounder could affect each group in
the same rate; therefore, the effects may be larger than cal-
culated by the current findings.

The above matter was further evaluated by reclassify-
ing males according to their baseline sperm concentra-
tion. The data clearly showed stronger effects on sperm
concentration in the zinc group (from 8.8 ± 7.4 × 106

cells/mL to 17.2±13.5 × 106 cells/mL).
Total amount of zinc in human semen is high and it is

essential for spermatogenesis; nevertheless, there is a con-
troversy in the amount of zinc impression on semen and
the sperm quality.

Some studies elaborated non-significant differences
between the content of zinc in fertile and infertile males.
Nonetheless, Chia et al. witnessed a significant discrep-
ancy (23).

Some studies reported a relationship between high
level of zinc and increase in sperm parameter, including:
the numbers, mobility ad morphology.

According to Ashok et al. (28) semen zinc level had a sig-
nificant effect over sperm morphology. Zanaty et al. (29),
showed a direct relationship between viscosity of semen
and semen zinc level. Weak sperm mobility and produc-
tion was related to lower level of zinc in semen plasma
in infertile males (30). As various relevancies were shown
in different investigations, a number of studies did not
find any relationship between semen plasma zinc level and
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Table 2. Pre-Intervention and Post-Intervention of Zinc Concentration in Blood and Seminal Plasma of Sub Fertile Males

Value Zinc (51) Placebo (49)

Pre-Intervention (SD) Post-Intervention (SD) P Value Pre-Intervention (SD) Post-Intervention (SD) P Value

Plasma zinc concentration,
microg/ dL

62.4 ± 17.2 81.7 ± 16.8 0.000 67.7 ± 16.8 68.3 ± 16.5 0.345

Semen zinc concentration,
mg/dL

14410 ± 9460 1990 ± 9370 0.000 12650 ± 8590 12830 ± 8710 0.164

Table 3. Semen Quality in the Zinc and Placebo Groups

Value Zinc (51) Placebo(49)

Pre-intervention (SD) Post-intervention (SD) P Value Pre-intervention (SD) Post-intervention (SD) P Value

Sperm concentration (× 106) 8.8 ± 7.4 17.2 ± 13.5 0.000 8.7 ± 7.3 9.8 ± 8.9 0.149

Motility (%) 24.2 ± 13.4 25.5 ± 11.1 0.129 24.3 ± 13.4 24.7 ± 12.5 0.609

Morphology Normal, No. (%) 2.1 ± 1.5 2.3 ± 1.4 0.008 2.1 ± 1.4 2.0 ± 1.3 0.659

Morphology abnormal, No.
(%)

57.5 ± 11.1 56.8 ± 10.8 0.182 61.1 ± 11.5 67.6 ± 16.8 0.234

sperm quality.
Multifactorial disorders are intervened in male subfer-

tility. The current study showed the importance of zinc in
spermatogenesis. Nutritional factors can be changed by in-
creasing intake, but not genetic factors. Therefore, there
was a high rate of pregnancy after administrating zinc, be-
cause of improvement in sperm concentration. Before a
wide-scale implementation of combined zinc administra-
tion, it was recommend conducting a larger randomized,
placebo- controlled study on the efficacy and safety of these
nutraceuticals. Nevertheless, the current study findings
suggested new doors of future fertility research and treat-
ment.

Evidently, regarding non-established results in this
field, it is assumed that a larger sample size with more
carful assessment and longer patient follow-up in multi-
ple centers could lead to more accurate results. Semen
analyses should be precisely explained because data may
have biases by intra-individual biological fluctuations in
semen variables, limitations and inaccuracies of the meth-
ods used and intra-observer mutability.
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