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Abstract

Background: Sexually transmitted infections (STIs) are a subject of great concern in public health, particularly in the field of repro-
ductive medicine.
Objectives: This study aimed to detect the presence of two sexually-transmitted bacteria, C. trachomatis and N. gonorrhoeae, in the
semen samples of infertile men referred to a medical diagnostic laboratory in Rafsanjan city by PCR and also to investigate their
possible effects on semen parameters.
Methods: Semen samples of 309 infertile men who were asymptomatic for genital tract infections were evaluated using the PCR
method. In addition, the analysis of semen parameters was performed according to the WHO guidelines.
Results: The average age of the participants was 32.67± 17.02 years and 11.65% of cases were positive at least for one of the two tested
bacteria; 11.32% for C. trachomatis and only 0.32% for N. gonorrhoeae. Furthermore, there was a direct significant correlation between
chlamydia infection and at least two variables of sperm quality; activity, and live ratio (P < 0.05).
Conclusions: The results demonstrated that C. trachomatis are widespread among males, and this infection may lead to an effect on
semen parameters such as activity and live ratio.
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1. Background

Sexually transmitted infections (STIs) are a subject of
great concern in public health, particularly in the field
of reproductive medicine. Genital tract infections are re-
sponsible for about 15% of male infertility (1). Some men
may have asymptomatic genital tract infections such as
chlamydial infections, which can be detected in their sem-
inal fluid (2). Gonorrhea caused by Neisseria gonorrhoeae is
also among the common causes of STIs. So far, many stud-
ies have reported the frequency of Chlamydia trachomatis
infection in men and women consequently, however, the
frequency of this pathogen changes remarkably in various
studies. In the report of 2015, C. trachomatis prevalence for
males and females was high and ranged from 0% to 23.3%,
and 0% to 32.7%, respectively in Iran (3). In the 2018 report in
Iran, out of 1080 patients, 155 (14.3%) were diagnosed with
C. trachomatis. Among them, 11% had semen abnormalities
based on the findings of PCR and ELISA tests (4).

In the United States, the Centers for Disease Control
(CDC) and Prevention reported an increasing incidence of
gonorrhea with a yearly incidence of more than 800000
new gonorrheal cases. Although the number of reported
cases decreased slightly in 2013, it increased by 5% in 2014
and reached the highest level since 2008 (5). C. trachomatis
and N. gonorrhoeae are the most common reportable dis-
eases in North American countries and have been associ-
ated with nearly 1.5 million people with reproductive mor-
bidity in both women and men (6-8). In men, C. trachomatis
has been linked to different urogenital infections includ-
ing urethritis, prostatitis, and epididymitis (2). However,
the effect of C. trachomatis infection on male factor infer-
tility is still under debate; therefore, multiple studies have
demonstrated the deteriorating effects of this bacterium
on semen parameters or sperm function (9, 10). Age distri-
bution of N. gonorrhoeae infections show similarity with C.
trachomatis. Additionally, N. gonorrhoeae usually confined

Copyright © 2020, International Journal of Infection. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the
original work is properly cited.

http://intjinfection.com
http://dx.doi.org/10.5812/iji.101243
https://crossmark.crossref.org/dialog/?doi=10.5812/iji.101243&domain=pdf


Ramezani M et al.

to cause occasionally epididymitis, which can be compli-
cated by arthritis, meningitis, or endocarditis (11). The ma-
jority of people with C. trachomatis infection are unaware
of their infection because they do not have any symptoms
that would prompt them to seek medical care and have a
significant impact on infertility, thus, the investigation of
the prevalence of STIs (12).

2. Objectives

Since the role of chlamydial and neisserial infections
on male infertility is controversial, in the present case-
control study, the prevalence of chlamydial and neisserial
infections among infertile men and their possible effects
on semen parameters were investigated.

3. Methods

3.1. Patient and Semen Sample Collection

A total of 309 consecutive infertile men aged 20 - 60
years attending the Medical Diagnostic Laboratory of Raf-
sanjan city were included. All subjects were assessed by the
history of infertility and semen analysis and were of sex-
ually active age. The infertile participants were undergo-
ing semen analysis as part of a workup for infertility in-
vestigations. The study has been approved by the Medi-
cal Ethics Committee of Rafsnajan University of Medical
Sciences (IR.RUMs.REC.1394.137). To investigate the associ-
ation between the seminal detection of C. trachomatis and
N. gonorrhoeae with main semen parameters, all data were
collected using Sperm Processor PVT LTD software (Cham-
ber, HFT Company, India). All semen samples were pro-
duced within the clinic environment after a period of 2 -
7 days of sexual abstinence and collected into sterile con-
tainers previously have shown to have no cytotoxic effects
on human spermatozoa according to the WHO 2010 guide-
lines (13). Samples were placed in an incubator and lique-
fied at 37ºC for up to 30 minutes before analysis. The follow-
ing parameters were determined before storing at -20ºC for
further use; sperm concentration, rapid progressive motil-
ity seminal volume, sperm concentration, sperm activity,
live ratio, WBC density, and pH.

3.2. DNA Extraction

For DNA, extraction of samples was used of Sinaclon
kit method (Iran), according to the manufacturer’s instruc-
tion: 100 µL of the sample was mixed by 400 µL of Lysis
Solution and vortexed 15 - 20 sec, completely. Then, softly
pipetted to remove any aggregation, clot, or insoluble ma-
terials. Next, 300 µL of precipitation solution was added,
mixed by vortexing for five seconds, and then centrifuged

at 12000 g for 10 min; and the supernatant was discarded.
Furthermore, 1 mL of wash buffer was added to the pellet,
vortexed by 3 - 5 seconds and centrifuged at 12000 g for 5
min. Thenceforth, the wash vuffer poured off completely
and dried pellet at 65ºC for 5 min (up to dry). Finally, 30
µL of the solvent buffer was suspended in pellet by gen-
tle shook and placed at 65ºC for 5 min. The wall of the
tube was washed for the mix of any residual pellet by softly
pipetted. Then, the supernatant was centrifuged 30 sec-
onds at 12000 g, and supernatant contains purified DNA.
determine DNA concentration spectrophotometrically or
visually was done after electrophoresis in fresh 1% agarose
gel. The total DNA was then solved in 30 mL of DNAase-Free
water. Finally, the DNA purity was assessed (represented
by the A260/A230 and A260/A280 ratios) (The data has not
shown).

3.3. PCR Condition

Polymerase chain reaction (PCR) was carried out in a
25 µL, a mixture containing 12.5 µL of a 1× master mix, 0.5
pmoles M of each primer (CTF: 5’-GGACAAATCGTATCTCGG-
3’, CTR: 5’-GAAACCAACTCTACGCTG-3’) (NGF: 5’- TAT CGG AAC
GTA CCG GGT AG-3’, NGR: 5’- GCT TAT TCT TCA GGT ACC GTC
AT-3’) (14, 15), and 2 µg of the DNA extracted from each se-
men. PCR amplification was done using the following pro-
gram: 35 cycles of 92ºC for 60 s, 56ºC for 20 s, and 72ºC for
30 s. C. trachomatis and N. gonorrhoeae genome were used
as a positive control. For the analysis of PCR amplification,
5µL of the amplified DNA with 3µL of loading dye were run
on a 1% agarose gel. The presence of a 517-bp fragment for
C. trachomatis and 273-bp for N. gonorrhoeae indicated posi-
tive results (Figure 1).

Figure 1. Agarose gel electrophoresis of PCR products of Chlamydia trachomatis

3.4. Statistical Analysis

To investigate the association between the seminal
findings of C. trachomatis and N. gonorrhoeae with main se-
men parameters, all data were analyzed by SPSS 13.0 soft-
ware. The statistical significance of the differences be-
tween groups regarding age, seminal volume, sperm con-
centration, sperm activity, live ratio, WBC density, and pH
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presented as mean values with standard deviation (SD)
that were assessed using Fisher’s exact test. Semen char-
acteristics were compared between semen-positive and
semen-negative for C. trachomatis and N. gonorrhoeae infec-
tions in different age groups by the Pearson chi-square test.

4. Results

The prevalence of C. trachomatis and N. gonorrhoeae
among 309 men recruited in this study was 11.32% (35 men)
and 0.32% (1 man), respectively. The average age of men par-
ticipating in the study was 32.67± 17.02 years (Table 1). The
age distribution of the participants was shown in Table 1. In
total, 88.57% of positive cases were placed in the age group
of 20 - 40 years and 14.28% in the age group of 40 - 60 years.

Table 1. Chlamydia trachomatis and Neisseria gonorrhoeae Infection by age Distribu-
tion Male Infertile with these Infectionsa

Age Group The Frequency of C.
trachomatis

Infection

The Frequency ofN.
gonorrhoeae

Infection

Total

20 - 40 30 (9.71) 1 (0.32) 31 (88.57)

41 - 60 5 (1.61) 0 5 (14.28)

Total (20 - 60) 35 (11.32) 1 (0.32) 36 (11.65)

aValues are expressed as No. (%).

A summary of abnormalities in the seminal parame-
ters of positive cases was shown in Table 2. According to
the results of the Fisher test, chlamydia infection had no
significant detrimental effect on semen volume, pH, WBC
density, and concentration, (P = 0.42, P = 0.192, P = 0.138, and
P = 0.461, respectively). However, there was a positive sig-
nificant correlation between the chlamydia infection and
the variables of sperm activity, and the live ratio (P < 0.05).
Also, chlamydia infection failed to change the three follow-
ing physical parameters of the semen; color, smell, and vis-
cosity.

According to the statistical analysis of the data in Table
3, there was no significant relationship between age group
and seminal parameters.

5. Discussion

The role of some sexually transmitted bacteria such as
C. trachomatis and N. gonorrhoeae as primary factors of gen-
ital infections and STIs both in males and females are un-
questionable (16). Besides, significant cases of genital in-
fections are asymptomatic, and as a result stay undetected
and without any suitable therapeutic interventions, there-
fore, most infected people transmitting the infection to
their sexual partner. Thus, it is indispensable to have a pur-
poseful national plan to disrupt the transmission chain

Table 2. Determine the Frequency and Significance of Chlamydia trachomatis Infec-
tion in Infertile Men on Seminal Variablesa b

Variable Normal Abnormal Fisher Exact Test (P)

Volume 0.42

Control 226 (82.5) 48 (17.5)

Case 30 (85.7) 5 (14.3)

pH 0.192

Control 251 (91.6) 23 (8.4)

Case 30 (85.7) 5 (14.3)

Concentration 0.461

Control 220 (80.3) 54 (19.7)

Case 29 (82.9) 6 (17.1)

Live ratio 0.036

Control 148 (54.0) 126 (46.0)

Case 25 (71.4) 10 (28.6)

Activity 0.022

Control 96 (35) 178 (65.0)

Case 19 (54.3) 16 (45.7)

WBC Density 0.181

Control 253 (92.7) 20 (7.3)

Case 30 (85.7) 6 (16.6)

aValues are expressed as No. (%).
bDifferences P value < 0.05 were considered significant.

of these infections and as a result to prevent their neg-
ative impacts on the male and female reproductive sys-
tem (3). In our PCR-based study, the prevalence of C. tra-
chomatis and N. gonorrhoeae in infertile men were 11.32%
and 0.32%, respectively. Although the younger age groups
(< 25 years) are considered as the highest prevalence rate,
in the present study, this infection had the highest rate of
frequency among males of the age group of 20 - 40 years
(88.57%). In addition, the only positive N. gonorrhoeae in-
fection was detected in this age group. Previous studies
reported that the prevalence of genital C. trachomatis in-
fections in men had a wide range of variations. In their
study, Gdoura and associates showed that the prevalence
of C. trachomatis infection in males was 41.4% (6), while in
the Daudi research in 2004, only 2.7% of semen samples
were positive for C. trachomatis in male partners of infertile
couples (2). In Iran, the frequency of this infection in males
was reported from 12.3% to 17% (3). According to most re-
ported Chlamydia infections, at least 50% of infected men
are asymptomatic and generally, coexisted with gonorrhea
infections (17).

In the 2016 report of Iran, the prevalence of N. gonor-
rhoeae was detected by around 2% in cases of infertile men
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Table 3. Determine the Frequency and Significance of Chlamydia trachomatis Infection in Infertile men According to Age Group with these Infectionsa b

Variable/Age Group Normal Abnormal Pearson Chi-Square P

Volume 0.396 0.52

20 - 40 234 (83.3) 47 (16.7)

40 - 60 22 (78.6) 6 (21.4)

pH 0.102 0.74

20 - 40 256 (91.1) 25 (89.3)

40 - 60 25 (8.9) 3 (10.7)

Concentration 1.491 0.22

20 - 40 224 (79.7) 57 (20.3)

40 - 60 25 (89.3) 3 (10.7)

Live ratio 1.761 0.18

20 - 40 154 (54.8) 127 (45.2)

40 - 60 19 (67.9) 9 (32.1)

Activity 0.419 0.51

20 - 40 103 (36.7) 178 (63.3)

40 - 60 16 (67.1) 12 (42.9)

WBC density 2.721 0.09

20 - 40 256 (91.2) 25 (8.9)

40 - 60 28 (100) 0

aValues are expressed as No. (%).
bDifferences P value < 0.05 were considered significant.

(18). In a study by Sellami et al. in 2014, the prevalence
of this bacterium alone was 8.2% in infertile men (19). In
a study in 2012, the prevalence of N. gonorrhoeae in infer-
tile men referred to the Canadian infertility clinic was at
least 0.53% (20). Furthermore, the prevalence of these mi-
croorganisms, we appraised the relation between sperm
quality and these pathogens. Past research on the effects
of these pathogens on semen quality indicated inconsis-
tent outcomes. Some surveys have revealed a high occur-
rence of chlamydia infections between infertile males and
confirmed the effectiveness of these infections on semen
parameters (21-24). Though, other researchers have indi-
cated that there is no correlation between semen quality
and these infections. Our study demonstrated that C. tra-
chomatis was related to sperm activity and live sperm ra-
tio and this is compatible with past surveys in the world
(21, 22). However, there was no significant relationship be-
tween N. gonorrhoeae and infertility in men in this study.
The current differences can be illustrated by the ability of
this bacterium to stick to spermatozoa and its effect on ac-
tivity and live sperm ratio.

The findings of the present study indicated that the
PCR method is a beneficial method for epidemiologic stud-
ies of C. trachomatis and N. gonorrhoeae. Our results also il-

lustrated that C. trachomatis were widespread among infer-
tile males in Rafsanjan, and chlamydial infections could af-
fect some semen parameters. Accordingly, the necessity of
controlling STIs and their complications is of paramount
importance and should be into account by the health care
policymakers.
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