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Study on Effect of Cigarette Smoking on Semen Quality of Infertile Men
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ABSTRACT
Background : The highest prevalence of smoking is observed in young adult males during their
reproductive period. Smoking has been suggested to contribute to a number of diseases including
male infertility.
Aim & Objectives : The present study was aimed at studying effect of cigarette smoking on semen
quality (Sperm motility and vitality).
Materials & Methods : A total of one hundred Infertile men (50 Nonsmokers and 50 Smokers)
between the age group 20-45 years were taken into study. The Sperm motility and vitality in the
Infertile Nonsmokers and Infertile Smokers group were compared using Z Test. Infertile Smokers
which were divided into Group A (≥1 and ≤10 cigarettes/ day), Group B (>10 and <20 cigarettes/
day) and Group C (≥ 20 cigarettes/ day) and were analyzed for Sperm motility and vitality by
ANOVA Test.
Results : We observed that Sperm motility (p<0.01) and Sperm vitality (p<0.01) was significantly
lower in Infertile Smokers group than Infertile Nonsmokers group. We also observed that Sperm
motility (p<0.05) and Sperm vitality (p<0.01) was significantly decreased in accordance with the
severity of smoking.
Conclusion : Cigarette smoking adversely affects Sperm motility and vitality and in turn semen
quality.
Key Words : Smokers, Nonsmokers, Sperm motility, Sperm vitality.
INTRODUCTION:

constitute a defined clinical syndrome but rather a

I

collection of different conditions exhibiting a

nfertility is one of the most tragic of all marital
problems. Facing infertility can be very
difficult for both men and women. It is

emotionally stressful and physically taxing in most
couples. Infertility is defined as the inability to
achieve pregnancy after one year of unprotected
1

intercourse. Male infertility plays a key role in
conception difficulties of up to 40% infertile
2

couples. The term 'male infertility' does not

variety of etiologies and varying prognosis.3
Although in some men a specific disorder may be
present, in majority no apparent reason for
infertility could be found. This has drawn attention
to the impact of lifestyle and environmental factors,
especially diet, obesity, smoking, alcohol intake,
recreational drug use, and exposure to
environmental toxins, on the reproductive health of
2

such men.
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It has been reported that tobacco smoke contains
some of the most deadly toxic chemicals. Smokers
inhale directly and absorb the following
substances: Nicotine, Carbon monoxide, Nitrogen
Oxide, mutagenic pyrolysis-derived compounds
and Cadmium. Most of the mare known to be
mutagens and carcinogens, directly affecting male
4
and female gametes and embryos. Although much
is known about the carcinogens in tobacco cigarette
smoke and their resultant effects on organ like
lungs and urinary bladder, their effects on fertility
status have been less documented.2
Cigarette smoking is an avoidable lifestyle factor
observed to have a negative impact on male
5
fertility. The aim of our study was to compare
Sperm motility and vitality of Infertile men who
were cigarette smokers with Infertile Non-smoking
men, in order to ascertain the effect of cigarette
smoking on the quality of seminal fluid (Sperm
motility and vitality).
AIM AND OBJECTIVES:
AIM:
To study the effect of cigarette smoking on semen
quality (Sperm motility and vitality) of infertile
men
OBJECTIVES:
Primary: To study semen quality (Sperm motility
and vitality) in infertile nonsmoker and infertile
smoker men.
Secondary: To compare semen quality (Sperm
motility and vitality) in infertile nonsmoker and
infertile smoker men.
MATERIAL AND METHODS:
The study protocol was approved by the
Institutional Ethical Committee. Before enrollment
in the study, informed written consent was obtained
from each subject.
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A total of one hundred men (fifty infertile
nonsmokers and fifty infertile smokers) between
the age group 20-45 years were taken into study.
The study was undertaken for a duration of 12
months.
Infertile nonsmokers were the men who had never
smoked.
Infertile smokers were the men who smoke
cigarettes since 5 years or more and smoking till
date.
The infertile smokers were in turn divided into
following groups:
Group A(n = 28) - (≥1 and ≤10 cigarettes/ day)
Group B(n = 17) - (>10 and <20 cigarettes/ day)
Group C(n = 5) - (≥20 cigarettes/ day)
n = Number of subjects
Exclusion Criteria:
1. History of tobacco chewing and alcohol intake.
2. History of injury to testes, varicocele, hydrocele
or undescended testes.
3. History of any chronic illness like Tuberculosis,
diabetes, hypertension and thyroid disease.
4. History of UTI, occupational exposure to
chemicals or excess heat.
5. Azoospermic Subjects.
6. History of taking drugs like Vitamin E, Vitamin
C or glutathione supplementation.
Sample collection and semen analysis :
Semen samples were collected by masturbation
into a sterile, wide mouthed container, after at least
40
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72 hours (3 days) of sexual abstinence. Samples
were allowed to liquefy at room temperature (25ºc)
for at least 45 minutes. After liquefaction, samples
were analyzed for Sperm motility and vitality
according to World Health Organization (WHO)
guidelines.6

Sperm Vitality Procedure:
Vitality test using Eosin–Nigrosin:
Requirements: Liquefied semen, Reagents (Eosin
reagent and Nigrosin Reagent)
Procedure:

Sperm Motility Procedure:
1. The liquefied semen sample was mixed well.
v The liquefied semen sample was mixed well.
2. One drop of liquefied semen was taken in a
porcelain spot plate well.

v The analysis was carried out on 10 µ depth
chamber which allows the spermatozoa to
swim freely.

3. Two drops of the eosin reagent was added to it
and mixed well.

v A standard volume of semen, i. e. 10 µl, was
placed onto a clean glass slide.

4. Three drops of nigrosin reagent was added to it
and mixed well.

v It was covered with a cover slip which helps to
spread the sample.

5. From the above suspension, a smear was made
on a glass slide and allowed to dry in air.

v The slide was examined with optics at ×200 or
×400 magnifications.

6. It was examined immediately after drying.

v At least 200 spermatozoa for the percentage of
different motile categories were evaluated.
Categories of sperm movement:
a) Progressive motility (PR): spermatozoa
moving actively, either linearly or in a large
circle, regardless of speed.
b) Non-progressive motility (NP): all other
patterns of motility with an absence of
progression, e.g. swimming in small circles,
the flagellar force hardly displacing the head,
or when only a flagellar beat can be observed.
c) Immotility (IM): no movement.
X Progressive and Non progressive motility
gives the total motility of sperms.
X The lower reference limit for total motility
(PR + NP) is 40%
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7. The slide was examined under oil immersion.
8. 200 spermatozoa were evaluated.
Spermatozoa with red or dark pink heads were
considered dead (membrane-damaged), whereas
spermatozoa with white heads or light pink heads
were considered alive (membrane intact).
The sperm vitality (membrane-intact spermatozoa)
was expressed in percentage.
The lower reference limit for vitality (membraneintact spermatozoa) is 58%.
RESULTS:
In the present study, all the calculations and
statistics were done using Microsoft Excel 2007
and “graph pad prism 5 software" version 5.01 was
used. A 'p' value of less than 0.05 (p < 0.05) was
considered to be statistically significant. A 'p' value
of less than 0.01(p < 0.01) was considered to be
statistically highly significant.
41
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For each parameter, the mean value and standard
deviation were calculated. Z test was applied to
study the difference between Infertile Nonsmokers
group and Infertile Smokers group. Sperm motility
and vitality in all three groups of Infertile Smokers
were compared using one way ANOVA (analysis of
variance) test. The observations and results of the
present study were tabulated as below:
Table 1. Comparison of sperm motility and
sperm vitality in infertile nonsmokers and
infertile smokers group :

difference of the sperm motility in both the groups
was statistically significant (p<0.01) (Table 1).
The mean values of sperm motility in different
groups of Infertile Smokers were:
I) Group A (Mild smokers) – 39.28 ± 19.98
ii) Group B (Moderate smokers) - 35.88 ± 16.22
iii) Group C (Heavy smokers) - 14 ± 5.47
The Sperm motility decreased with the severity of
smoking and these values were statistically
significant (p< 0.05) (Table 2).
The following studies support the same findings:
Kulikauskas et.al.7 showed that Cigarette smoking
has been associated with alterations in motility.

* Data presented as Mean ± SD, ** Significant N = sample size

Table 2. Comparison of semen quality (Sperm
motility and vitality) in three groups of infertile
Smokers:

Saaranen et al8 studied the motility decreased more
rapidly in heavy Smokers (>16 cigarettes/day) than
Non smokers.
Zhang et al9 showed that the forward progression of
sperm was negatively correlated with the amount
and duration of cigarette smoking.
Mehrannia5 have also found similar results.

* Data presented as Mean ± SD, ** Significant. N = sample size

DISCUSSION:

Cotinine concentration in seminal plasma are
considered as a biomarker for smoking.10 The
concentration of cotinine and hydroxy cotinine in

Cigarette smoking is a serious health problem of
most societies. Consumption of tobacco exerts
widely adverse effects on different aspects of
health.

the seminal plasma is significantly correlated with
11

total motility of spermatozoa.

There is clear correlation between seminal plasma
12

In the present study, the mean values of sperm
motility in infertile smokers group was 35.6 ±
19.07 and in nonsmokers group the value was 45.7
± 18.84. The intergroup comparison of the sperm
motility has shown that the sperm motility was
decreased in infertile smokers group. The
National Journal of Basic Medical Sciences | Volume 8 | Issue 1 | 2017

zinc levels and the extent of smoking.

Decrease in Zn and Cu level leads to lowering of
SOD activity which is closely related to Sperm
motility. In addition, smoking increases the
production of free radicals (ROS) that augment the
consumption of superoxide dismutase SOD.
42
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The sperm mitochondrial membrane is a major
target of ROS.

14

Zhang et al13 showed that the sperm viability was
negatively correlated with the amount and duration

Disruption of sperm mitochondrial function
directly affects sperm motility by decreasing the
intra-cellular ATP level and also subsequently
affects sperm motility.

15

of cigarette smoking.
5

Mehrannia in his study showed that viability was
much lower in the smokers than in the nonsmokers
(p<0.01).

ROS induced peroxidation of sperm membrane
16

decreases its flexibility and therefore tail motion.

Also it has been found that smoking reduces sperm
motility through increased seminal oxidative stress
17

In the category of environmental factors, nicotine
was shown to be a potential oxidant agent, which
affects plasma membrane and DNA integrity of
sperms. In addition there was a strong negative

and DNA damage.

correlation between lipid peroxidation (LPO) and

The results obtained in the present study showed
that the mean ± SD of Sperm vitality in Nonsmoker
men was 51.14 ±18.31 and in Smoker men the
value was 39.92 ± 19.34. The intergroup
comparison of the Sperm vitality has shown that the
Sperm vitality was decreased in Infertile Smokers
group. The difference of the mean Sperm vitality in
both the groups was statistically significant
(p<0.01) (Table 1). The individuals with cigarette
smoking thus are related with the reduced Sperm
vitality.

percentage of viable sperm cells. Many studies

The mean values of Sperm vitality in different
groups of Infertile Smokers were:
I) Group A (Mild smoker) - 46.85 ± 18.15
ii) Group B (Moderate smokers) - 36.23 ± 16.34
iii) Group C (Heavy smokers) - 13.6 ±5.41
The Sperm vitality decreased in accordance with
severity of smoking and these values were
statistically significant (p<0.01) (Table 2).
The above results of the present study are in
accordance with the following studies:
Zavos et al18 found detrimental effects of smoker's
seminal plasma on nonsmoker's sperm viability.
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have suggested a detrimental direct effect of
Cotinine on sperm membrane permeability and
sperm membrane function. Thus, the spermatozoa
may not have optimal ability to undergo
capacitation and hyperactivation within the female
reproductive tract.19 Smoking causes impairment in
membrane integrity by elevation in MDA
(Malondialdehyde) levels which declines Sperm
viability.20
The presence of tobacco smoke constituents in
seminal plasma could provide a warning of the
adverse effects of cigarette smoke on the
physiology of reproduction. Interventional steps
can be taken to correct the effects and to quit
smoking.
The clinical significance of the present finding is to
develop effective interventions aimed at helping
patients to stop smoking for the benefits of their
general health and fertility. Hence we suggest that
every smoker should be encouraged to stop
smoking especially if pregnancy is planned.
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CONCLUSION:

7.

It is concluded that cigarette smoking adversely
affects Sperm motility and vitality and in turn
semen quality. Deterioration in semen quality
appears in direct proportion to the number of
cigarettes smoked.
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