Available online at www.ijmrhs.com
Special Issue 9S: MedicalScience and Healthcare: Current Scenario and Future Development

ISSN No: 2319-5886

International Journal of Medical Research &
Health Sciences, 2016, 5, 9S:247-253

A study on the incidence of preterm rupture of membranes in pregnant
women caused by Mycoplasmahoministhrough comparison ofculture and
PCR techniques in theAlavi Hospital of Ardabil Province
Arezu Ardforoosh1,BehboodJafari2and RoghiyehDargahi3
1

Graduate student of Microbiology, Islamic Azad University,AharBranch
2
Assistant Professor, Department of Microbiology, Islamic Azad
University,AharBranch(Corresponding author)
3
Assistant Professor of Obstetrics and Gynecology, Faculty of Medicine, Ardabil Branch
_____________________________________________________________________________________________
ABSTRACT
Mycoplasma hominis one of the smallest free-living prokaryotes that lack peptidoglycan in the cell wall. It is also a
well-known pathogenic Mycoplasmain the human reproductive system that causes abortion, bacterial vaginosis,
infertility, and a low birth weight. This research investigated the incidence of preterm rupture of membrane
(PROM)inpregnant
women
due
to
M.hominis
in
the
Alavi
Hospital
of
Ardabil
Province using twocomparative PCR techniques.This study evaluated diagnostic tests on 100 pregnant womenwith
rupturedmembraneand 20 healthy women withno symptoms (control) referred to the Alavi Hospital in Ardabil
Province. After sampling, the samples were transferredto the laboratoryin tubes containing PBS and PPLO.Using
culture ofsamples from 100 pregnant women with PROM, 41 samples (41%) were positive for the presence of
M.hominiswhereas PCR revealedpositive results in62 samples (62%). PCR method displayed positive casesin 2
(10%) out of 20patients in the control group. PCR results were not significantly correlatedwith education level,
parity, and gestational age. A direct correlationwas observed between the agesof pregnant women with vaginal
infections before pregnancy, history of abortion, and in women with PROM.The incidence of PROMin pregnant
women caused by infection of the bacterium M.hominis is high. PCR technique is more appropriatecompared with
the culture method to detectM.hominis positive cases in pregnant women with PROM.
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INTRODUCTION
Genital mycoplasmas are the causes of urinary-genital tract infections.Mycoplasmahominis is associated with
bacterial vaginosis, pelvic inflammatory disease, pyelonephritis, endometritis, prostatitis, metritis, post-miscarriage
fever, recurrent spontaneous abortion, low birth weight, and neonatal meningitis (1 and 2).
M.hominishas been implicated in the vaginasoftwo third of women with bacterial vaginosis (3). These
microorganisms are free-living and often considered as normal flora of the mouth, respiratory and urinarygenitaltracts (1). These bacteria are unique amongprokaryotes because of lacking cell walls, and account for many
biological properties such asnot being affectedbyGram stainingand lack of sensitivity to many common antibiotics
such as beta-lactams, andare known as the pleura pneumonia-like organisms (PPLO).
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Due to the lack of some features such as cell wall, very small size,andalso problems that exist in the field of their
culture and separation, they have rarely beenstudied (17,18,19).These organisms stickmucosal genital surfaces by
their superficial organs renderingdangerous consequences for both mother and fetus due to the high colonization
capacity in the endocervical. Mycoplasmaspreventthe embryonic blastocyst stage and can lead to ovum toxicity. In
addition, they bring aboutreduced sperm count and capability as well as infertility by changing the acidity of the
vagina (12). The prevalence of M. hominishas been reported to be higher in women than in men (7). If there are no
diagnoses, preventions, and proper treatments, mycoplasma infections remain to be established leading to serious
consequences such as preterm rupture of membrane in pregnant women, pelvic inflammatory disease, and infertility
(11 and 12).
Preterm rupture of membrane (PROM) is one of the most common problems in clinical medicine causing neonatal
complications (5). Usually, PROM occurs either spontaneouslyor byurogenital infections (12). PROMtakes place in
pregnant women of37 weeksand lowerchildbearing, which is identified clearly or as a leakage diagnosed by two
methods: (1) nitrazinetest and (2) the use of speculum and Valsalva maneuver (12).M.hominisplays a very important
role in creating PROM (22 and 23). Because of difficult growth and sensitivity of M.hominis, bacterial cultures can
present false negative results. In addition, because culture is very long and time-consuming, it is not possible to
access proper results in a short time. In contrast, PCR is a sensitive and fast methodwith features of high specificity
that can report a precise response about the presence of these bacteria in a short time (1). This study was to evaluate
the prevalence of PROM in pregnant women caused by M.hoministhrough comparison of culture and
PCR techniques in the Alavi Hospital of Ardabil Province.
MATERIALS AND METHODS
This is astudy of diagnostic tests conducted on 100 pregnant women with PROM and 20 healthy women (control)
referred to the Alavi Hospital in Ardabil Province within two months from 21.08.2016 to 22.10.2016. Written
informed consents were collectedfrom the cases to participate in the study. The variables including pregnant
maternal age, gestational age, education level, parity, abortion, record of vaginal infection, history of using
antibiotics before pregnancy, duration of rupture, and rupture quality of themembrane were collected using
questionnaires.
Two swabs were sampled from each patient,collected into the tubescontaining PBS and PPLO in ice boxes, and
transferred to the laboratory.The samples transported to the laboratory in PPLO were filtered,cultured in
liquid PPLO medium together with phenol red indicator, and evaluated for daily color change through
observation.Once a color change from yellow to purple red was observed, the sample was considered positive.
Afterward, DNA was extracted from all the samples transferred to the laboratory in PBS. DNA was extracted
manually. Then, the resulting DNA was electrophoresed on 1% agarose gel. The sequences of primers used (32) are
shown in Table 1.
Table 1: Profile ofprimer sequences used in PCR
Band length
244bp
244bp

Annealing temperature
Sequence
56.c
5/-TGAAAGGCTGTAAGGCGC-3/
56.c
5/-GTCTGCAATCATTTCCTATTGCAAA-3/
PCR reactionwas performed in a final volume of 25 ml.

Primer
Forward
Reverse

The reaction mixture contained 5.2 ml of buffer PBS 10x, 0.6 mM MgCl2, 0.5 mM Dntp , 1.0 pM primer (R), 1
pMprimer (F), 2 ng of DNA, 0.3Macrolitre/unit, TaqDNA polymerase, and17.5 mlofdeionized distilled water. After
mixing all the reaction components, the microtubeswere placedin a thermocyclerunit and PCR carried
out. ThePCR cycling conditions included35 cycles with an initial temperature of 94 °C, a temperature of 56 °C for
binding primers and of 72 °C for reaction progresseach for one minute. To confirm the results of PCR, 50 samples
of PCR products were sequenced after purification on the gel using safe-V2 stain (Cinnagen Co.).
Data were analyzed using SPSS statistical software. For the relationship between the variables and a risk of
M.hominis infection, odds ratio (OR) and confidence interval(CI) were calculated. A significance level of less than
0.05 was considered as a positive relationship with the risk of M. hominis contamination.
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RESULTS
Using the culture of 100 samples, 41 samples (41%) were positive for the presence of M.hominis (Table 2).
Using PCR on 100 pregnant women with PROM in this study, 62 patients (62%) and 2 (10%) out of20 patients in
the control group were positive for infection with M.hominis. Thus, greater positive cases (62%) were evaluated
by PCR compared with those determined by culture method. In 41 (41%) ofcases,thepositive cultureswere
detectedpositive by PCR technique as well and the presence of M.hominis was confirmed. An amount of 21 samples
(21%) were culture-negative and PCR-positive, 30 samples (30%) showed culture-negative and PCR-negative, and 8
samples (8%) exhibitedculture-positive and PCR-negative (Table 3).
Table 2: Culture and PCR results of Mycoplasma hominis frequency inpregnant womenwith PROM and healthy women (controls)

Patient
Control

Culture
Positive
41%
6(30%)

Negative
59%
140(70%)

PCR
Positive
62%
2(10%)

Negative
38%
18(90%)

Table 3: Comparison of the frequency of PCR and culture results Mycoplasma hominis in pregnant women with PROM and healthy
women (control)

Patient
Control

Culture & PCR positive
(%)
41(41%)
2(100%)

Culture negative &PCR positive
(%)
21(21%)
0

Culture positive & PCR negative
(%)
8(8%)
4(22.2%)

Culture & PCR negative
(%)
30(30%)
14(70%)

Table 4: Distribution of alleles in pregnant women with PROM and healthy women (control)
Variables
15-30
Age (year) 31-39
40-45
Abortion record
Natural rupture of amniotic sac
Vaginal infection

No. of patients (%)
57(57%)
30(30%)
13(13%)
62 (62%)
84 (84%)
60 (60%)
*P < 0.05

No. of control (%)
14 (70%)
6 (30%)

P-value*

2 (2%)
25 (25%)

0.03
0.01
0.02

0.01

The results of direct sequencing was exactly similar to the genome references of M.hominis in the
GeneBank confirming the accuracy of the samples studied, that is,all the samples belonged toM.hominis. The
pregnant women with PROM and healthy individuals (controls) were in the age range of 15-30 years and an average
age of 8+- 26.4 years. A significant relationshipwas observed among those aged 15-30 years and increased risk of
infection with M.hominis followed by PROM in the pregnant women (p <0.01).
Significant correlationswere detected between abortion record (p <0.03), vaginal infections before
pregnancy (p <0.02), and spontaneous PROM in the pregnant women (p <0.01)withsubsequent risk of
M.hominiscontamination followed by PROM in the pregnant women (Table 4). No significant correlations were
found
between theother
variables
studied
with
the
risk
of
M.
hominis
contamination. After PCR reaction,a PCR product of 244 bp was observed on agarose gel. Samplesinfected with
M.hominis are visible in Figure1.
DISCUSSION
According to the results of this study, the incidence of PROMin pregnant women is mostly caused by
M.hominis. Moreover, PCR techniqueis more preferred compared with culture method to identify positive cases
ofM. Hominisinpregnant women withPROM.
Genital mycoplasmas, in particular, M. hominisare natural inhabitants of the urogenitaltract of men and women who
are sexually active (5).Isolation of this bacterium in women has been higher than men, and is transmitted through
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sexual contact or from mother to thenewborn at birth. According to the findings of the present study, a relatively
high number of pregnant women with PROMwere infected with M.hominis. The presence of M. hominis in the
urogenital tract is often asymptomatic and considering the serious consequences of these infections including pelvic
inflammatory infection and infertility, microbial screening for women and their husbands, especially at the young
ages, is inevitable (27 and 28).

Figure 1: PCR results on an agarose gel

Because culture method is very long and time-consuming, access to desirable results is not plausible in a
short time. Comparatively, PCR is a sensitive and fast methodwith unique and specific features that
canidentify DNAeven from deadbacteria contrary to culture method. Mycoplasmas lack cell walls, hence, they are
sensitive to environmental conditions and culture results can be falsely negative while PCR method can
alsorecognize DNA from dead bacteria. In the present study, those cases of samples thatwerepositiveby PCR but
became negative by culture results (18%) were considered as false positive. This is because culture is not as a gold
standard method and has never been as sensitive and specific as 100 percent. In a study by Growender et al.(2009),
positive results from PCR that were negativein cultures were not considered as false positive (26).
Although M.hominisis easier to grow in vitro compared to other human mycoplasmas, it is very sensitive to
environmental conditions such as pH, temperature, and composition of the medium because of lacking cell wall
compared to other bacteria,thus,the bacteriummay be weakened or destroyed during sampling or transferring to the

752

ArezuArdforooshet al
Int J Med Res Health Sci. 2016, 5(9S):247-253
______________________________________________________________________________
laboratoryso that it cannot beverified in the media. However, since PCRdoes notneed live bacteria, falseresults
cannot be obtained under the influence ofsamplingand transporting to the laboratory. Furthermore, M.hominis
culturetakes from over 2 to 5 daysin favorable conditions and requires very specific culture media with nutritive
supplements and experienced laboratory experts, all of whichmakethe cultureoperation costly and timeconsuming. Using PCR,on the other hand, several samples can be tested simultaneously andthe
resultsreportedwithin hours. In this study, the prevalence of M.hominis bycultureand PCR methods, respectively,
were 41% and 62%. A number of studieshave been conductedworldwideconcerning the prevalence of genital
mycoplasmas. The prevalence ofM.hominisdetected by culture method has been variablefrom 5 percent in Mexico
(25) to 26 percent in Turkey (29). Mozaffariet al.(2008)examined 210 female patients with genitalcontaminations of
mycoplasmas in women with mycoplasma infections, among which39% of thebacterial genusMycoplasmawas
identified byculture method whereas 57.1% of the samples were positive for mycoplasma infection byPCR method
(10). Ramezani et al. (2004) investigatedthe prevalence of M.hominisand Ureaplasmaurealyticumin patients with
abortionand concluded that 60.8 percent of the samples were positive for M.hominis and the aborted fetuses often
caused by M.hominis infections (3).
In this study, the most percentage ofthe participantswerewithin the age rangeof 15-30yearswhoshowed significant
associationswith increased risk of infection with M.hominis and subsequent PROM in pregnant
women. Mousavianet al. showed that this bacterium was more frequent in peopleduring the ages of sexual activity
(11). AmirMozaffariet al. reportedthe most positive cultures to be in the age group of 29-39 years (10). The current
study recorded a significant relationship between the presence of M.hominis and the history of vaginal
infection. Also,there was a significant relationship between the history of abortion with spontaneous PROM in the
pregnant women and increasing risk of infection by this bacterium followed by PROM.
It is recommended that more attention be paid to the role of M.hominis in genital infection, diagnosis, and timely
treatment of patientsas well asconsidering mycoplasma infections as a health priority. Accordingly, it is necessary
toestablish identificationtestson this organism in medical diagnosticlaboratories so thatthe gynecologists and
obstetricians benefit fromthese teststo confirm their observations.
CONCLUSION
The results of this study indicate that the incidence of PROM in pregnant women aremostly caused by the
bacteriumM.hominis. In addition,the findings signify that PCR technique is preferred in comparison with culture
method for the identification of positive cases of M.hominis in pregnant women withPROM.
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