E-mail:

Journal of Reproduction & Infertility
Volume 23, Issue no. 2
https://doi.org/10.18502/jri.v23i2.8996

M) Check for updates

The Role of Genital Mycoplasmas in Preterm Labor

Saber Alinezhad !, Sepideh Bakhshandehnosrat 2, Assieh Sadat Baniaghil 3, Sedigheh Livani 4, Masoud Bazouri 4,
Maryam Shafipour 4, Nasser Behnampour ®, Ezzat Allah Ghaemi **

1- Laboratory Sciences Researcher Center, Golestan University of Medical Sciences, Gorgan, Iran

2- Department of Gynecology and Obstetrics, Golestan University of Medical Sciences, Gorgan, Iran

3- Counseling and Reproductive Health Research Center, Golestan University of Medical Sciences, Gorgan, Iran
4- Microbiology Department, Medical Faculty, Golestan University of Medical Sciences, Gorgan, Iran

5- Department of Public Health, Faculty of Health, Golestan University of Medical Sciences, Gorgan, Iran

Abstract

Background: Growth of Mycoplasma in genital tract can cause problems such as in-
fertility, pelvic inflammatory disease (PID), and preterm labor. This study was de-
signed to evaluate the role of these bacteria in preterm labor among individuals in
Gorgan city which is located in north of Iran.

Methods: The study included 100 women with complaints of pain in preterm labor
before 37 weeks of pregnancy (case group) and 100 women with term labor (control
group) who were referred to Shahid Sayyad Shirazi Teaching Hospital in Gorgan
city, north of Iran. Vaginal swabs, collected from all of these women, were evaluated
for genital Mycoplasma sp. by molecular method using specific primers with poly-
merization chain reaction (PCR). The comparison of results was done by conducting
X 2 and p<0.05 was considered significant.
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Results: Genital Mycoplasma was detected in 78 cases (39%) of 200 vaginal sam-
ples. Genital Mycoplasma colonization rates in the preterm and term samples were
60% and 18%, respectively, with relative risk of 2.05 (1.78-2.37) (p=0.001). The
proportion of Ureaplasma parvum (44% and 15%), Ureaplasma urealyticum (11%,
3%), and Mycoplasma homins (5%, 0%) was significantly higher in women with
preterm birth (PTB) than term labor. No cases of Mycoplasma genitalum were de-

Conclusion: There is a significant relationship between presence of genital Myco-
plasma in vaginal secretion and the risk of preterm labor.
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Introduction

reterm birth (PTB) is the live birth before 37
Pcompleted weeks of gestation since the first

day of last menstrual period (LMP) of the
woman (1). Approximately, 15 million babies are
born preterm annually and this rate is increasing.
Preterm birth rates vary from 9% in higher-in-
come countries compared with 12% in lower-in-
come countries (2, 3). In Iran, the overall preva-
lence of preterm delivery based on the random
effects model is estimated to be 10% (95% CI, 9-

12). The prevalence of preterm labor varies from
5.4% in Bam to 19.85% in Tehran (4). Preterm
newborns still die because of inadequate newborn
management in low-income and middle-income
countries (5).

Preterm birth is leading to infant’s mortality and
morbidity. The main cause of preterm labor is
unknown but scientists believe that it is a multi-
factorial and complex problem (6). Microbial in-
fection of the placenta, amniotic fluid, vaginal
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canal, and oral cavity is known to significantly
contribute to preterm birth (7). Witt et al. detected
Ureaplasma spp. and Mycoplasma spp. in cases of
suspected chorioamnionitis using analysis of the
maternal and umbilical cord (8). Jang et al. show-
ed that positive culture rate of Ureaplasma in
pregnant women admitted with preterm labor was
26.5%; however, they couldn’t detect any cases of
Mycoplasma hominis (9).

The meta-analysis of Moridi et al. revealed that
the prevalence of Ureaplasma urealyticum was
17.53% in Iran and the prevalence of Mycoplasma
genitalium and Mycoplasma hominis was 11.33
and 9.68%, respectively. The rate of Mycoplasma
genitalium, Mycoplasma hominis, and Ureaplas-
ma urealyticum infection in women with symp-
toms of genitourinary tract infection was higher
than men with genitourinary tract infection
(6.46% vs. 5.4, 7.67% vs. 5.88 and 21.04% vs.
12.13%, respectively). As expected, the preva-
lence of M. genitalium, U. urealyticum, and M.
hominis among infertile women (12.73, 19.58 and
10.81%) was higher than fertile women (3%, 10.
85%, and 4. 35%). Similarly, the prevalence of M.
hominis and U. urealyticum among infertile men
(14 and 21.18%) was higher than fertile men (4
and 3%). Based on this analysis, the rate of U.
urealyticum was higher than M. genitalium and
M. hominis among infertile men and women
compared to the fertile group. The prevalence rate
of M. genitalium, M. hominis, and U. urealyticum
in central provinces is higher than other parts of
Iran (10).

Genital mycoplasma usually gets into uterus and
amniotic sac through the vagina-cervix and can
cause intrauterine infection especially in the sec-
ond trimester of pregnancy. Intrauterine infection
in 40% of cases would cause preterm labor, which
is probably associated with host immune re-
sponse. Bacterial surface antigens, such as PAMP,
can be detected by toll like receptors (TLRS)
available in the surface of innate immune system
cells and they stimulate immune cells such as
macrophages or monocytes. This reaction increas-
es the level of inflammatory cytokines and chem-
okines such as IL1, IL6, IL8, and TNFa; these
factors lead to the production of metalloproteinase
and prostaglandins which eventually cause pre-
term labor (1, 11, 12). In order to determine the
role of genital Mycoplasma in preterm labor, the
frequency of four species of genital Mycoplasmas
in pregnant women with preterm and term labor
was examined and compared in this study.
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Methods

Study design and population: The purpose of this
retrospective case-control study was to compare
female genital tract Mycoplasma colonization in
term and preterm births. Sampling was conducted
from March 2014 to September 2015 and 200
healthy pregnant women with labor pain who at-
tended referral hospital of Shahid Sayad Shirazi in
Gorgan, lran, participated in this study. Among
them, 100 cases underwent term delivery (control
group) and 100 underwent preterm delivery (case
group). Regarding inclusion criteria, every preg-
nant woman referring to the hospital with labor
pain was included. Exclusion criteria were medi-
cal complications such as cancer, kidney, lung,
heart and liver diseases, obstetrics problems such
as multiple gestations, polyhydramnios, fetal mac-
rosomia myometrium, physical or sexual abuse
during the pregnancy, sexual intercourse, using
vaginal cream or douching during the last two
days, use of tobacco or cigarette and also death or
neonatal sepsis in previous pregnancies. The sam-
ples were excluded from the study if they did not
plan to continue participation. The sample size
was determined according to the comparison of
two ratios using results of the study of Shah-
shahan and Hoseini (13). The total number of 200
cases (at least 100 samples per group) were indi-
cated with confidence interval of 95%, a power of
80%, and attrition rate of 10%.

Sample collection: Sampling was conducted
through Dacron swab from the lower one-third of
vagina, without using moisturizer or disinfectant.
Vaginal samples were immediately placed into a
collection tube containing physiological serum
and transported to the microbiology laboratory.

DNA extraction and PCR: DNA extraction was
carried out using Phenol-Chloroform method (14).
Extracted nucleic acid was preserved at -20C
until further procedures. Glyceraldehyde-3-phos-
phate dehydrogenase (GAPDH) primers were used
for quality control (15).

PCR: Specific primers (Metabion, Germany)
which were used for the detection of Mycoplasma
or Ureaplasma and genital species including My-
coplasma hominis, Mycoplasma genitalium, Urea-
plasma urealyticum, and Ureaplasma parvum are
described in table 1.

The PCR protocols were arranged in two sets.
First, PCR was carried out to evaluate the Myco-
plasma or Ureaplasma in vaginal sample; the pro-
cedure was done in a total volume of 50 ul includ-
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Table 1. The sequence of oligonucleotides used for detecting genital Mycoplasma

Bacteria Target gene The sequence of oligonucleotides é?gsl('g;)n Reference
My-in-f: 5'- GTAATACATAGGTCGCAAGCGTTATC-3’
Mycoplasma and 16S rRNA o , 14. 25
Ureaplasma genus r MGSO-2- : 5- CACCATCTGTCACTCTGTTAACCTC-3 516 (14, 25)
UGSO-r: 5'- CACCACCTGTCATATTGTTAACCTC-3' 492
L RNAH1-f: 5'- CAATGGCTAATGCCGGATACGC-3’
M- hominis 16STRNA  RNAH2-: 5 GGTACCGTCAGTCTGCAAT-3 334 @)
- 140 kDa MgPal-f: 5'- AGTTGATGAAACCTTAACCCCTTGG-3’ 282
M. genitalium : . , ) (25)
adhesion protein  MgPa3-r: 5'- CCGTTGAGGGGTTTTCCATTTTTGC-3
. . UMS-125-f: 5 GTATTTGCAATCTTTATATGTTTTCG-3'
U. urealyticum MB antigen (18, 25)
UMA226-r : 5'- CAGCTGATGTAAGTGCAGCATTAAATTC-3' 448
. UMS-125-f: 5'- GTATTTGCAATCTTTATATGTTTTCG-3' 403
U. parvum MB antigen (18, 25)

UMA226-r: 5-CAGCTGATGTAAGTGCAGCATTAAATTC-3'

ing 1x buffer, magnesium chloride 1.75 mM, 10
pmol of each primer, 1.25 units of Taq polymer-
ase, deoxynucleotide triphosphate (ANTP) 0.2 mM
(GeNet Bio, Korea), and 5 pl DNA template.
Thermocycler (Eppendorf, Germany) temperature
program to identify genus included 45 cycles at
95°C for 30 s, at 55°C for 30 s, at 72°C for a mi-
nute, and the final cycle was at 72°C for 7 min.

For identification of species, in another set of
PCR , the multiplex PCR was carried out in a final
volume of 50 pl, including 1x buffer, magnesium
chloride 3 mM, deoxynucleotide triphosphate
(dNTP) 0.2 mM, 1.25 units of single polymerase,
10 pmol of each primer, and finally 5 pl of DNA
were extracted. Thermocycler temperature pro-
gram included 30 cycles at 95°C for 45 s, at 58°C
for a min, at 72°C again for a min and the final
cycle was at 72°C for 5 min. The PCR product
was assessed by electrophoresis on 1.5% agarose
gel (Figure 1). Two samples of different PCR
products were randomly selected and sent for
DNA sequencing (Macrogene Inc., South Korea).
Sterilized distilled water without nuclease and
Mycoplasma gallisepticum species (Razi Vaccine
and Serum Research Institute, Iran) were used as
negative and positive control in PCR procedures,
respectively.

Evaluation of primers’ specificity: In order to eval-
uate primers’ specificity, a test was conducted on
DNA extract of some organisms found in the vag-
inal ecosystem with the same protocol mentioned
above including Trichomonas vaginalis, Herpes
Simplex virus, Candida albicans, Staphylococcus
aureus, Group B Streptococcus, and E.coli. None

9 M 10 11 12

500 b
500 bp N

Mmog W
448 bp

403 b
334 bp P

Figure 1. PCR products, electrophoresis gel of vaginal My-
coplasma (M= Marker, 100 bp, lines: 1,2 samples containing
Mycoplasma hominis, lines 3, 6, 9, 12: negative control of
sterilized distilled water, lines 4, 5: samples containing
Ureaplasmaparvum, lines 7, 8: samples containing Ureaplas-
ma urealyticum, and lines 10, 11: samples containing positive
Mycoplasma genus

of them was amplified and no band was seen on
electrophoresis of PCR product.

Data analysis: Data were entered and recorded in
SPSS v16 (IMB, USA) and analyzed by using fre-
quency distribution, and X? test was used to com-
pare the presence of Mycoplasma in both groups.
In all cases, p<0.05 was considered statistically
significant.

Results
Two-hundred women, 100 cases with term labor
and 100 with preterm labor, were evaluated in this
study. The age range was 16-35 years old and the
mean age was 27+5/7 years. Twenty-two women
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Table 2. The frequency of clinical signs and symptoms in
women with term and preterm birth

Labor type
Maternal factors

Term Preterm p-value
Abortion experience 22 22 1
Unwanted pregnancy 11 9 0.65
Preterm labor experience 1 0 0.56
Vaginal bleeding 5 15 0.025 "
Cerclage 0 4 0.102
Fever 0 1 0.56
Tachycardia 1 2 0.56
Vaginal discharge 4 8 0.248

* The difference is statistically significant

in each group had the abortion experience (Table
2). Just one woman in the term labor group and no
one in the preterm labor group had previous pre-
term labor experience. Vaginal bleeding was re-
ported in 20 cases that mostly (15 cases) were in
the preterm labor group (p<0.025).

Seventy-eight women (39%) were infected with
genital Mycoplasmas including 18 cases (18%) in
term labor and 60 samples (60%) in preterm labor

Alinezhad S, et al. JRI

groups and the difference was statistically signifi-
cant (p=0.00001).

The frequency of Mycoplasma hominis, Urea-
plasma urealyticum, and Ureaplasma parvum was
5 (2.5%), 14 (7%), and 59 (29.5%) cases, respec-
tively (Table 3). There weren’t any cases of My-
coplasma genitalium in vaginal samples. The fre-
quency of all species of genital Mycoplasmas in
preterm labor group was higher than women with
term labor (p<0.05).

Simultaneous infection with two or more differ-
ent species was not seen. Mycoplasma hominis
was detected only in preterm labor cases. The rel-
ative risk of preterm labor in women with Myco-
plasma hominis, Ureaplasma urealyticum, and
Ureaplasma parvum with 95% confidence level
was 2.05 (1.78-2.37), 2.43 (0.884-6.69) and 2.37
(1.5-3.47), respectively.

As shown in table 4, there were no statistical dif-
ferences between the clinical signs and symptoms
of women who had genital Mycoplasma and oth-
ers without this infection.

Discussion
PTB is a multifactorial disorder and its relation-

Table 3. The frequency of genital Mycoplasma in vaginal secretion of women with
term and preterm birth

Labor

Mycoplasma types (Number) Term Preterm

(100 samples) (100 samples) p-value
Mycoplasma hominis (5*) 0] 5 (5%) 0.059
Ureaplasma urealyticum (14) 3 (3%) 11 (11%) 0.033
Ureaplasma parvum (69) 15 (15%) 44 (44%) 0.0001
Mycoplasma genitalium (0) 0 0 1
Total 18 60 0.00001

Table 4. Maternal clinical signs and symptoms in pregnant women infected/non-infected with
genital Mycoplasma

Maternal clinical signs and symptoms

Genital Mycoplasmas (number)

(number) (I?gtceggig) (1?2b iZle) p-value
Cerclage (4) 3(3.8%) 1(0.8%) 0.31
Fever (1) 1(1.3%) 0 0.56
Multiple pregnancies (3) 1(1.3%) 2(2.4%) 0.56
Polyhydramnios (1) 1(1.3%) 0 0.56
Vaginal secretion (12) 6(7.75) 6(4.9%) 1
Tachycardia (3) 0 3(2.4%) 0.18
Myoma (1) 0 1(0.8%) 0.56
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ship to pyrogenic bacterial infection, bacterial
vaginosis, and periodontal disorder has been con-
sidered (1). The importance of genital Mycoplas-
ma in this regard is questionable (16). Some be-
lieve that access of genital Mycoplasma to the
placenta or the chorioamniotic membranes can
induce gestation, due to the rupture of membranes
by increasing the inflammatory reactions, secreto-
ry products, ammonia and urea production from
the Mycoplasma and Ureaplasma, respectively
(15), extracellular enzyme or toxins production
such as phospholipase, or by the enhancement of
the uterine contraction (17). Mazor et al. evaluat-
ed the relationship between Ureaplasma sp. and
preterm labor by culturing amniotic liquid, and
other researchers confirmed this by placenta cul-
turing; in fact, the endo-cervical colonization of
the bacteria had a significant relationship with
preterm birth, but there are conflicting results
about the importance of genital mycoplasma pres-
ence in vaginal secretion and its relation to PTB
(18).

Callahana et al. in two cohort study groups com-
pared the maternal vaginal microbiota in PTB and
pregnant women who have had a full-term birth.
They found the association between the vaginal
microbiota and PTB in both cohort groups but the
association between Mycoplasma sp. and PTB
was only found among Caucasian pregnant wom-
en (16). Their finding is in contrast to some other
studies. Romero et al. found that there was no sta-
tistically significant difference in vaginal micro-
biota of pregnant women who subsequently have
spontaneous preterm birth and those with a nor-
mal delivery at term (19).

The results in this study showed that the pres-
ence of Mycoplasma or Ureaplasma in vaginal
secretions during pregnancy or childbirth could
significantly increase the risk of preterm labor.
This relation was more obvious in the case of
Ureaplasma parvum. This finding is in line to the
results of Rittenschober-Béhmet et al.'s and Kata-
oka et al.'s study as they considered the probable
role of Ureaplasma parvum in PTB and even in
abortion (20, 21).

It was found that the prevalence of Ureaplasma
parvum in pregnant women was more than U.
urealyticum which confirms the findings of Bart-
keviciene et al.'s results (22).

Only five cases of Mycoplasma hominis were
isolated from vaginal secretions. All of them were
isolated from women that experienced the preterm

labor as highlighted in the Nguyen et al.'s and
Doyle et al.'s studies (23, 24).

In this study, it was impossible to evaluate the
presence of other genera of bacteria in vaginal
secretion synchronously with genital Mycoplas-
ma. For this reason, our findings could not present
the exact image of the vaginal ecosystem in two
groups and this is one of the limitations of our
study.

On the other hand, it seems that emphasizing the
presence of one or more organisms in vaginal dis-
charge alone cannot predict the PTB incidence in
women. Counts and diversity of bacteria, their
ability to access the uterus, vagina, or systemic
inflammation induction, and the interaction with
the immune system all influence on the PTB.

Conclusion

This study showed that the presence of Myco-
plasma or Ureaplasma in vaginal secretions in-
creased the risk of preterm labor about two times.
This event was related to Ureaplasma parvum,
Ureaplasma urealyticum, and Mycoplasma homi-
nis but the study could not confirm the role of
Mycoplasma genitalium in preterm labor.
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