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Mycoplasma genitalium, Mycoplasma hominis, and Ureaplasma urealyticum
are associated with infections of the genitourinary tract, reproductive failure. A multiplex
PCR was used for detection of these Mycoplasmas species in a single amplification
reaction simultaneously. 156 sample were collected from 104 women’s genital and 52
semen specimens (from infertile men) with urogenital infections, referred to gynecological
and general outpatient obstetrics clinics. The Specimens were analyzed with species
specific primers for identification of M. genitalium, M. hominis, and U. urealyticum by
multiplex PCR. The primer sets; amplified a 78 bp fragment (M. genitalium), 280 bp
fragment (M. hominis), and 418 bp fragment (U. urealyticumin). Data from the patients
were analyzed in order to confirm their relationship of isolates with each disorders. Of
the 156 samples examined, the total positive rates of Mycoplasmas were 25% (M.
genitalium isolates, 3.8 %; M. hominis isolates, 8.4 %; and U. urealyticum isolates, 12.8
%), by using multiplex PCR. Genital infections caused by mycoplasmas are the most
important causes of reproductive disorders. Multiplex PCR was shown to be a highly
sensitive, specific test, when specific primer sets were used for screening and diagnosis of
genital Mycoplasmas.
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Mycoplasmas are the smallest and
simplest self-replicating known free-life
microorganisms with a size between 150 and 250
nm being about 300 nmin diameter. They arefungi-
likein nature, hencethe prefix myco- and lack acell
wall, hence the suffix-plasma. Mycoplasmasrefer
totheplasticity of bacterial formsresembling fungal
elements. Theabsenceof arigid cell wall inthemis
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responsiblefor thelack of agram stain reaction®=.
The term Mycoplasma is usually used as a
synonym for the class of Mollicutesthat represents
alargegroup of highly specialized bacteriaand are
all characterized by their lack of arigid cell wall“.
They have atriple layered membrane and unlike
conventional bacteria, and lack arigid cell wall®.
Some Mycoplasmas considered as normal floraof
the respiratory or genitourinary tract®. They may
be the only prokaryotes which can symbiotically
grow in the eukaryotic host cells’. Their
characteristicsand amolecular explanation for their
pathogenisity have been reviewed quite recently.
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The primary habitats of human are the mucous
surfaces of the respiratory and urogenital tracts>’.
Genital Mycoplasmas will be used to denote that
discussion encompassesall the Mycoplasmataceae
that are commonly found in the genitourinary tract
and may occur in the female genital tract of
pregnant and non-pregnant womené®. Seven
species of Mycoplasma can be isolated from
genitourinary tract, but only Mycoplasmahominis,
Mycoplasma genitalium, and Ureaplasma
urealyticum have been implicated in human
disease and related with pathologies of the
urogenital tract, and particularly with non
gonococcal urithritistNGU) in men®?,
Mycoplasmatales have been associated with
various infections of the genitourinary tract,
pathological conditions, reproductive failure and
intrauterine infections, including pyelonephritis,
urithritis, pelvic inflammatory disease,
chorioamnionitis, endometritis, postpartum fever,
and leading to important complications such as
infertility, puerperal infection, preterm birth, still
birth, premature birth, low birth weight, septic and
spontaneous abortion, neonatal morbidity and
perinatal mortality !4, During pregnancy and
contraceptive use, the level of estrogen and
progesterone hormones will increase higher and
make changes in vagina which could predispose
to infection by mycoplasmas'>. Among thesethree
species of Mycoplasma only Mycoplasma
genitaliumwassignificantly morefrequent in men
with Nongonococcal urethritis (NGU)*. NGU is
one of the most common sexually transmitted
diseases (STDs) diagnosed among men.
Ureaplasma urealyticum appears to cause some
of nonchlamydial nongonococcal cases®'’. The
general laboratory methods for diagnosis
Mycoplasma are microscopic examination of
colonies, serology techniques and molecular
biology methods!®*. However, the main method
of detecting Mycoplasmasisby culture, but it can
take two to Five days for culture U. urealyticum
and M. hominis, and up to eight weeks to culture
M. genitalium®. These infectious agents can be
detected in less than 8 hours by nucleic acid
amplification techniques'?. PCR methods have
been developed to identify each of these bacteria.
Theaim of thisstudy wasto eval uate the multiplex
PCR for the high throughput screening of clinical
samples for simultaneously detection of U.
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urealyticum, M. hominis, and M. genitalium in
the west of Mazandaran, Iran.

MATERIALSAND METHODS

Specimen collection

In this study all specimens were taken
from 156 patients aged 18 to 50 years (including
104 cervical and vaginal swabs and 52 semen
samples) consecutively attending for visits to the
gynecological and general outpatient obstetrics
clinics and medical laboratories in Western
Mazandaran province, Iran between January 2013
and July 2014. Patients for vaginal and cervical
sampleswerefirst visited by gynecol ogists. Those
who had visible genital lesions, cervical bleeding,
or receiving antibiotics within the last two weeks
were excluded. Vaginal and cervical specimenswere
collected with sterile packed cytobrushs and
inoculated in 2 ml of Phosphate Buffer Saling(PBS)
Solution. Semen samples were collected from
infertile men, with urogenital infection, then
transported to laboratory and frozen at -20° C for
PCR assays. Therefore Sample size calculated from
Prashant Kadam study formula®.
Primer design

Species specific primer setswereused in
this study. The 140-kDa adhesion protein gene
(MgPa) primerswere used for the 16SrRNA gene
amplification of M. genitalium, MH1 and MH2
primers were used for the 16S rRNA gene
amplification of M. hominis, and UUA2 and UUS2
primerswere used for the urease gene amplification
of U. urealyticum. Theamplification productsare
78-bp(Mg), 280-bp(Mh), and 418-bp(Uu) in length,
respectively. Nucleotide sequencesof primersused,
shownintable 1.
DNA extraction

TheHigh Pure PCR Template Preparation
Kit purified nucleic acidsfrom 100 il of specimen
(American, Roche Company) The kit contains 5
different buffers, Proteinase K, High Pure tubes
with pre-packed silicafiltersand collection tubes.
Briefly, the starting material islysed by incubation
with Lysis Buffer and Proteinase K to break open
cell membranesand expose DNA and RNA. Binding
Buffer is added to inactivate nucleases and the
solutionistransferred into filter tubes and briefly
centrifuged. After three washes with different
buffers, the nucleic acid bound to the glass fiber
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filter is pure and can be eluted with the Elution
Buffer into asterile 1.5 microcentrifugetube. Eluted
DNA canbestored at 4°C, frozen at -20°C or used
right away for further experiments. Boiling method
for extraction of genomic DNA was used too.
Multiplex PCR amplification assay

Multiplex PCR were performed by a
BioRad thermal cycler (USA) in 25 pL reaction
mixtures containing 12.5uL of master mix (Takara
BioInc., Japan,Code RR310-Lot A1301-1, Emerald
Amp GT PCR Master Mix (2x premix), 5.0il of
Template DNA(1ig), 2.5uL of Primer Mix (10 pmol
of each primer), and 5.0 uL doubledistilled water.

Initial denaturation step at 95°C for 5
minutesfollowed by 1 cycle, 35 cyclesat 95°C for
40 seconds, annealing at 58°C for 40 seconds,
extension at 72°C for 60 seconds, followed by final
extension at 72°C for 10 min. Amplified PCR
products (5 uL) werevisualized and photographed
under UV light after el ectrophoresisin 2% agarose
gel containing ethidium bromide(1 pg/ mL) for 30
minutes, at 130 V.
Detection and analysis of the PCR products

The multiplex PCR performed on the
genomic DNA with MgPaF, MgPaR, MH1, MH2,
UUA2and UUS2 primers produced the expected
size bands, which were distinguishable on a 2%
agarose gel. Multiplex PCR was devel oped for the
simultaneous detection and identification of the
M. genitalium, Mycoplasma hominis, and
Ureaplasma urealyticum in women urogenital
secretion and in men semen specimens. In this
study, 104 cervical and vaginal samples were
collected from married women (18-47 years old)
and 52 semen samples collected from men (21-50
yearsold). Vaginal discharges, urethritis, vaginitis,
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cervicitis, and vulva irritations in women and
urethritisand infertility in men are commonclinical
symptoms. The specimens DNA were extracted
and analyzed by multiplex PCR. The productswere
confirmed by DNA sequencing. Sequencing was
performed on both strands at sequencing
service(Macrogene Co. Koread). Finally, sequence
alignment was carried out using Basic Local
Alignment Search Tool (BLAST) algorithm.
Statistical analysis

Statistical analyses of this study were
performed using SPSS statistical software package
version 16.0 (SPSSinc, Chicago, IL) and chi-square
test. The P valuewasset at < 0.05 prior to beginning
the study.

RESULTS

Primer pairsMgPaF and MgPaR amplified
a78-bp DNA fragment from the Adhesion protein
(MsrA-Peptide methionine sulfoxide reductase)
geneof M. genitalium, Primer pairsMH21 and MH2
successfully amplified a280-bp DNA fragment from
the 16S rRNA gene of M. hominis, and Primer
pairs UUS2 and UUA2 amplified a 418-bp DNA
fragment from the urease gene of U.urealyticum.
The control reaction which lacks the template
DNA, did not exhibit any amplification (Fig. 1).
Non-specific bandswere not detected. All Positive
samples were approved by DNA sequencing
.Sequencing was performed on both strands at
sequencing service(Macrogene Co. Korea). Finaly,
sequence alignment was carried out using Basic
L ocal Alignment Search Tool (BLAST) algorithm.
The multiplex PCR assay could amplify and
differentiate between M. hominis, M. genitalium,

Table 1. Nucleotide sequences of primers used in this study®

Organism, Primer sequence (5-3") Product Target
and primers Length (bp) genes

M. hominis

MH1 F 5-TGAAAGGCGCTGTAAGGCGC-3' 280 16S rRNA
MH2 R 5-GTCTGCAATCATTTCCTATTCCAAA-3'

M. genitalium

MgPaF 5-GAGAAATACCTTGATGGTCAGCAA-3' 78 140-kDa
MgPaR 5'-GTTAATATCATATAAAGCTCTACCGTTGTTATC-3' Adhesion protein gene
U. urealyticum

uus2 5-CAGGATCATCAAATCAATTCAC-3' 418 Ureasegene
UUA2 5-CATAATGTTCCCCTTCGTCTA-3'
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and Ureaplasma urealyticum. Genital specimens
were obtained for detection of mycoplasma from
156 patients seen at fertility clinics. Fromtotal, the
39 (25%) PCR-positive specimens, 20 (12.8%) were
positive for Ureaplasma urealyticum, 13 (8.4%)
were positivefor M. hominis, 6 (3.8%) werepositive
for M. genitalium, 5 were positive for both U.
urealyticum and M. hominis, 4 were positive for
both U. urealyticum and M. genitalium, 3 were

418 bp —
280 bp —

78 bp —

Fig. 1. Ethidium bromide-stained agarose gel
electrophoresis of PCR amplified products generated
from patients DNA samples. Lane M is the DNA size
Marker (50 bp DNA ladder; CinaClone Co.); lane 1 and
5 shows418-bp U. urealyticum positive sample, ; lane
2 and 6 show the result of negative samples, lane 3
shows 280-bp M. hominis positive sample, and Lane4
shows 78-bp M. genitalium positive samples; lanes7,
8, and 9 show positive controls for these three species;
and lane 10 shows negative control

positive for both M. hominisand M. genitalium,
and 2 were positivefor all.

In cervical or vaginal specimens, PCR
detected Mycoplasma in 28 out of the 39

418bp > |
280bp — 20
—

78bp — [

Fig. 2. Ethidium bromide-stained agarose gel
electrophoresis of PCR amplified products generated
from patients DNA samples. Lane M is the DNA size
Marker (50 bp DNA ladder; CinaClone Co.); lane 1
show the result of multiplex PCR 78-bp M. genitalium,
280-bp M. hominis, and 418-bp U. urealyticumpositive
samples simultaneousely; lane 2 shows 418-bp U.
urealyticum positive sample; Lane 3 shows 280-bp M.
hominis positive sample; lane 4 shows 78-bp M.
genitalium positive sample; lane 5 shows positive
control; and lane 6 shows negative control

Table 2. Number of specimens positive for genital Mycoplasmas

Specimen type Number of specimen M. hominis M. genitalium  U. urealyticum
Tested PCR positive (%)

Vaginal swab 71 21(30) 7(10) 3(4) 11(16)

Cervical swab 33 7(21) 2(6) 1(3) 4(12)

Semen 52 11(21) 4(8) 2(4) 5(9)

Total 156 39(25) 13(8.4) 6(3.8) 20(12.8)

Table 3. Number of positive samples according to the age of the man and woman

WomanAge/Samples 18-22 23-27 28-32 33-37 38-42 43-47 Total
No. Samples 17 26 19 16 15 11 104
Positive Samples (%) 4(23) 11(42) 7(37) 3(19) 2(13) 1(9) 28(27)
ManAge/Samples 21-25 26-30 31-35 36-40 41-45 46-50 Total
No. Samples 8 14 10 9 7 4 52
Positive Samples (%) 2(25) 3(21) 3(30) 2(22) 1(14) 0(0) 11(21)

J PURE APPL MICROBIO, 9(4), DECEMBER 2015.



GHORBANALINEZHAD et a.: A MULTIPLEX PCR FOR DETECTION OF MYCOPLASMAS

specimens. In semen specimens, PCR was positive
inonly 11 specimens. The patients characteristics
here have been summarized in table 2 (Table 2).
Therefore age and sexual indicatorsshownintable
3 (Table 3). The studied group agewas 18-50 (The
mean age was +34 years old). No significant was
observed between infected and uninfected
individuals (P value< 0.05).

DISCUSSION

The class Mollicutes was established in
the 1960sto include the Mycoplasmas and rel ated
organisms and it now contains four orders, five
families, eight genera, and more than 200 known
species that have been detected in humans,
vertebrate animals, arthropods, and plants!. Most
Mycoplasmas are non-motile, with exception of a
few flask-shaped human and animal pathogens.
Alsoisone of the major trait that putsthem in the
separate taxonomic group of microorganisms,
Mollicutes class (Latin mollis, soft; cutis, skin)®.
Theisolation rates of these microorganismsinthe
world are diverse and controversial, because these
bacteriaare generally isolated together with other
pathogens, soitistoo difficult to determinethat if
they are responsible for any pathogenicity?.
Multiplication of most species on solid media
resultsin the formation of small coloniesthat have
characteristic “fried egg” appearance*.
Mycoplasma genitalium, M. hominis, and U.
urealyticum are part of the microbial flora of the
genitourinary tract in asymptomatic sexually active
women and agents of sexual transmitted
diseases?®. Mycoplasmas and Ureapl asmas species
have been associated with genitourinary tract
infectionsincluding infertility, acomplex medical
problem whose causes may be diverse. These
species are susceptible to protein synthesis-
inhibiting tetracyclines, fluoroquinolones and
macrolides®. Rapid laboratory detection of genital
Mycoplasmosisisvery important®. Epidemiologic
data indicated that the presence of Mycoplasma
in the genital tract has been associated with
incidence of Genitourinary infections, including
urithritis, vaginitis, cervicitis, PID, neonatal
morbidity and mortality, and reproductivefailure'.
Genital Mycoplasma infections are commonly
diagnosed by culture, as an gold standard, which
istime-consuming, costly, and requires experti se?.
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In recent years, detection of several Mycoplasmal
species in the urogenital tract such as M.
fermentans, M. penetrans, and M. genitalium and
improved molecular-based detection methods has
mandated a reassessment of the possibilities that
Mycoplasmas and Ureaplasmas may be of clinical
significance in a variety of urogenital infections
affecting pregnant women and neonates, which
arethefocusof thisreview?’. Recently polymerase
chain reaction(PCR) has been reported to offer a
better diagnostic performancethan culture?®. PCR
was shown to be more sensitive compared to
microbiological culture in other study, improving
thediagnosisin an average of 5% 3. The prevaence
of M. hominisand U. urealyticum were shown to
be in an equal range as reported by Ginyeli . et
al.inTurkey, Michou IV et al. in Netherlands, and
Mironetal. in Romania. There were no prominent
differences in rates of infection beside
inconsistency in study population being socially
different and geographically in reports®¥. The
high sensitivity of PCR allows the use of various
genital specimen types, including endocervical
swabs, vaginal swabs, and semen samples for
simultaneous detection of genital mycoplasmas™.
More than 25 years after itsinitial isolation from
men with non-gonococcal urethritis, M. genitalium
is now recognized as an independent etiologic
agent of acute and persistent male urogenital
disease was a significant advancement in our
knowledge of Sexual transmitted infections®. The
high sensitivity of PCR allows the use of various
genital specimen types, including endocervical
swabs, self-collected vaginal swabs and urine
samples, for simultaneous detection of genital
pathogens®. Multiplex PCR may be a useful
approach to laboratory diagnosis of urethritisin
men for its high sensitivity and specificity®. We
developed a multiplex PCR assay for the
simultaneous detection of U. urealyticum, M.
genitalium, and M. hominisin clinical specimens
by use of species specific primer sets. All women
and men participating in this study did not take
any antimicrobial agent prior to sampling which
could affect the mycoplasmas. Preval ences of M.
genitalium, M. hominis, and U. urealyticum as
determined by PCR were 8.4 %, 3.8 %, and 12.8 %,
respectively. This optimized method was enough
sensitive to detect the specific gene of each of
these three species. In this study infertile women
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had no symptoms of acute infection of the genital
tract, therefore the low prevalence of infection
with M. genitalium and M. hominis were usual.
High number of positive cases of U. urealyticum
infection may be associated with the sexual
activity and age in the women selected group. In
overall, thisresults were in the same range of the
other reviewed study. Several women may have
genital Mycoplasmas in the cervix of the
reproductive tract, despite having no symptoms
of an ongoing acute inflammation. We determined
optimized multiplex PCR is alow cost, suitable,
fast and reliable method for diagnosis of genital
infections in women and men caused by
Mycoplasmas.

ACKNOWLEDGEMENTS

This study is part of Esmaeil
Ghorbanalinezhad thesiswith grant number 179226
from IdamicAzad University, Scienceand Research
branch, School of Basic Sciences, Tehran, Iran.
Authors are appreciative and thankfull to the
department of microbiology, |Iamic azad university
of Tonekabon branch, Iran, for laboratory
equipments support and technical assistance.

REFERENCES

1. Njunda, A. L., Nsagha, D. S., Assob, J. C.N.,
Palle, J. N., Kamga, H. L., Nde, P. F. Ntube, M.
N.C., Weledji, P. E. Genital mycoplasmas in
women attending the Yaoundé University
Teaching Hospital in Cameroon. Journal of Public
Healthin Africa., 2011; 2: 68-71

2. Mohseni Moghadam, N., Kheirkhah, B.,
Mirshekari, T.R., Fasihi Harandi, M., Tafsiri,
E. Isolation and molecular identification of
mycoplasma genitalium from the secretion of
genital tract ininfertilemale and female. Iran J
Reprod Med., 2014; 12: 601-8.

3. Rivera, A., Cedillo, L., Romero, O., Gil, C.,
Rodriguez, N., and Giono, S., Mollicutesisolates
and their relationship to infertility in women. J.
Pure Appl. Microbiol., 2015; 9: 119-123

4, Uphoff, C.C., Drexler, H.G. Detecting
mycoplasma contamination in cell cultures by
polymerase chain reaction. Methods Mol. Biol.,
2011; 7: 93-103.

5. Taylor-Robinson, D., and Bébéar, Ch. Antibiotic
susceptibilities of mycoplasmas and treatment
of mycoplasmal infections. J. Antimicrobial

J PURE APPL MICROBIO, 9(4), DECEMBER 2015.

10.

11.

12.

13.

14.

15.

16.

Chem., 1997; 40: 622-630

Christofolini, D., Leuzzi, L., Mafra, F., Rodart,
I., Kayaki, E., Bianco, B. Prevalence of cases of
Mycoplasmahominis, Mycoplasmagenitalium,
Ureaplasma urealyticum and Chlamydia
trachomatis in women with no gynecologic
complaints. Reprod. Med. Biol., 2012; 11: 201-
5.

Rivera, A., and Cedillo, L., Mycoplasmas and
Nucleases. J. Pure Appl. Microbiol., 2015; 9:
2115-2125

Bayraktar, M.R., Ozerol, 1.H., Gucluer, N.,
Celik, O. Prevalence and antibiotic susceptibility
of Mycoplasma hominis and Ureaplasma
urealyticum in pregnant women. International
J. Infec. Dis., 2010;14: €90-€5.
Rodriguez-Preval, N., Fernandez-Moalina, C.,
Rodriguez, |., Berdasquera, D., Rivera-Tapia, J.
PCR-multiple para el diagndstico de
Mycoplasmagenitalium, Mycoplasmahominis,
Ureaplasma parvumy Ureaplasmaureal yticum.
Rev.Peru. Med. Exp. Sal. Pub., 2007; 24: 152-6.
Gdoura, R., Kchaou, W., Chaari, C., Znazen, A.,
Keskes, L., Rebai, T. Ureaplasma urealyticum,
Ureaplasma parvum, Mycoplasma hominis and
Mycoplasma genitalium infections and semen
quality of infertile men. BMC Infect. Dis., 2007
7:129.

Waites, K.B., Katz, B., Schelonka, R.L.
Mycoplasmas and ureaplasmas as neonatal
pathogens. Clin. Microbiol. Rev., 2005; 18: 757-
89.

Amirmozafari, N., Mirngjad, R., Kazemi, B.,
Sariri, E., Bojari, M.R., Darkahi, F.D.,
Comparison of Polymerase chain reaction and
culture for detection of genital Mycoplasmain
clinical samples from patients with genital
infections. Saudi Med. J.,2009; 30: 1401-1405
Tita, A.T., Andrews, W.W. Diagnosis and
management of clinical chorioamnionitis. Clin.
Perinatol., 2010; 37: 339-54.

Mirngjad, R., Amirmozafari, N., Kazemi, B.,
Simultaneous and rapid differential diagnosis of
Mycoplasma genitalium and Ureaplasma
urealyticum based on a polymerase chain
reaction-restriction  fragment length
polymorphism. Ind. J. of Med. Microbiol., 2011,
29: 33-36

Hel, Z., Stringer, E., Mestecky, J. Sex steroid
hormones, hormonal contraception, and the
immunobiology of human immunodeficiency
virus-1 infection. Endocr. Rev., 2010; 31: 79-
97.

Takashi, Y., Shin-Ichi, M., Takashi, D.,
Takamaro, M., and Hiroaki |. Rapid Detection
of Mycoplasma genitalium, Mycoplasma



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

GHORBANALINEZHAD et a.: A MULTIPLEX PCR FOR DETECTION OF MYCOPLASMAS

hominis, Ureaplasma parvum, and Ureaplasma
urealyticum Organisms in Genitourinary
Samplesby PCR-Microtiter Plate Hybridization
Assay. J. Clin. Microbiol., 2003; 41: 1850-1855
Ballini, A., Cantore, S., Fatone, L., Montenegro,
V., De Vito, D., Pettini, F., Transmission of
nonviral sexually transmitted infectionsand oral
sex. J. Sex. Med., 2012; 9:372-84.

Zhang, L., Zong, Z.Y., Liu,Y.B.,Ye,H., Lv, X.J.
PCR versus serology for diagnosing
Mycoplasmapneumoniaeinfection: asystematic
review & meta-analysis. Ind. J. Med. Res., 2011,
134: 270-80.

Young, L., Sung, J., Stacey, G., Masters, J.R.
Detection of Mycoplasmain cell cultures. Nat.
Protoc., 2010; 5: 929-34.

Stellrecht, K.A., Woron, A.M., Mishrik, N.G.,
Venezia, R.A. Comparison of multiplex PCR
assay with culture for detection of genital
mycoplasmas. J. Clin. Microbiol., 2004; 42:
1528-33.

Kadam, P, Bhalerao, S. Sample size calculation.
Int. J. Ayurveda Res., 2010; 1:55-7.

Lilia, C.R., Constantino, G., Ivonne, Z., Antonio,
Y., SilviaG. Association of Mycoplasma hominis
and Ureaplasma urealyticum with some
indicators of nonspecific vaginitis. Rev.
Latinoamericana Microbiol., 2000; 42: 1-6
Ghosh, A., Dhawan, B., Chaudhry, R., Vajpayee,
M., Sreenivas, V. Genital mycoplasma &
Chlamydia trachomatis infections in treatment
naive HIV-1infected adults. Indian J. Med. Res,,
2011; 134: 960-6.

Rodriguez-Preval, N., Rivera-Tapia, A.,
Fernandez-Molina, C., Mondeja-Rodriguez-
Preval, B., Echevarria-Pirez, E., and
Verdasquera-Corcho, D. Detection of Urogenital
Mycoplasmasin Cuban Women with Infertility
Antecedents. J. Pure Appl. Microbiol., 2014; 8:
171-175

Schlicht, M.J., Lovrich, S.D., Sartin, J.S.,
Karpinsky, P, Callister, SM., Agger, W.A. High
prevalence of genital mycoplasmas among
sexually active young adults with urethritis or
cervicitis symptoms in La Crosse, Wisconsin.
J. Clin. Microbiol., 2004; 42: 4636-40.
Dhawan, B., Gupta, V., Khanna, N., Singh, M.,
Chaudhry, R. Evaluation of the diagnostic

27.

28.

29.

30.

31

32.

33.

2829

efficacy of PCR for Ureaplasma urealyticum
infection in Indian adults with symptoms of
genital discharge. Jpn. J. Infect. Dis., 2006; 59:
57-58

Waites, K.B., Xiao, L., Paralanov, V., Viscardi,
R.M., Glass, J.I. Molecular methods for the
detection of Mycoplasma and ureaplasma
infections in humans: a paper from the 2011
William Beaumont Hospital Symposium on
molecular pathology. J. Mol. Diagn., 2012; 14:
437-50.

Gunyeli, I., Abike, F., Dunder, I., Aslan, C.,
Tapisiz, O.L., Temizkan, O. Chlamydia,
Mycoplasma and Ureaplasma infections in
infertile couples and effects of these infections
on fertility. Arch. Gynecol. Obstet., 2011; 283:
379-85.

Michou, 1.V., Constantoulakis, P, Makarounis,
K., Georgoulias, G., Kapetanios, V., Tsilivakos,
V. Molecular investigation of menstrual tissue
for the presence of Chlamydia trachomatis,
Ureaplasma urealyticum and Mycoplasma
hominis collected by women with a history of
infertility. J. Obstet. Gynaecol. Res., 2014; 40:
237-42.

Miron, N.D., Socolov, D., Mares, M., Anton,
G., Nastasa, V., Moraru, R.F. Bacteriological
agents which play arole in the development of
infertility. Acta. Microbiol. Immunol. Hung.,
2013; 60: 41-53.

Michelle, L.M., Richard, J.H., Rachel, J.,
Penelope, C.L., Deborah, L.C., Stephen, C.D.,
Fiona, K., Fanrong, K., Gwendolyn, L.G. The
prevalence of urogenital microorganismsdetected
by a multiplex PCR—-reverse line blot assay in
women attending three sexual health clinicsin
Sydney, Australia. J. Med. Microbiol., 2011; 60:
1010-1016

Sethi, S., Singh, G., Samanta, P, Sharma, M.,
Mycoplasmagenitalium: An emerging sexually
transmitted pathogen. Ind. J. Med. Res., 2012;
136: 942-955

Jahan, F., Shamsuzzaman, S.M., Akter, S.
Diagnosis of common bacterial causes of
urethritis in men by Gram stain, culture and
multiplex PCR. Malaysian J. Pathal., 2014; 36:
175-180

J PURE APPL MICROBIO, 9(4), DECEMBER 2015.



