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Detection of Ureaplasma urealyticum in Semen of Infertile Men by PCR
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Abstract: Ureaplasma urealyticum 1s a causative agent of non-gonococcal urethritis, prostatitis, epididymitis
and infertility. The orgamsm is more common in partners of infertile than fertile marriages. U, wrealyticum
infections not only jeopardize fertility but also pose a risk for infertility treatment and resulting pregnancies.
The purpose of this study was to determine the prevalence of U. wrealyticum in semen of infertile and healthy
men by Polymerase Chain Reaction (PCR). Semen samples were obtained from infertile patients and healthy
control and were subjected to the routine andrological analysis and PCR. DNA was extracted by Cadieux
method and analyzed by PCR protocol with species-specific primers for U. wrealyticum (wease gene).
U. urealyticurn was detected significantly by PCR in 12 of 100 (12%) semen specimens from infertile patients
and in 3 of 100 (3%) healthy men. The volume of semen fluid, concentration of sperm cells and sperm cell with
normal morphology were significantly decreased in infertile men. In the group of infertile patients with PCR
positive for U wrealyticum the volume, count and morphology of semen samples were lower than in the

infertile patients with PCR negative results.
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INTRODUCTION

Mycoplasmas as a group are the smallest
recognizable free-living bacteria. Their genomes are
approximately 500-800 kbp in contrast with the genome of
E. coli, which 1s approximately 4600 kbp. In addition to
their small size, these bacteria lack cell walls and are hence
deformable. Mycoplasmas are widespread in nature as
parasites of humans, mammals, reptiles, fish, arthropods
and plants. The primary habitats of human mycoplasmas
are the mucosal surfaces of the respiratory and urogemtal
tracts (Razin et al, 199%).

The genus ureaplasma, a genus within the family
Mycoplasmataceae, class Mollicutes, has been defined by
its ability to hydrolyze urea. Subdivisions within this
genus have been based largely on the host species and
antigenic heterogeneity. Ureaplasma urealyticum is the
designation for all ureaplasmas solated from humans
(Harassawa etal., 1991; Roberston et al., 1993).

U. wrealyticum was discovered in 1954 when it was
isolated from the wethra of men with non-gonococcal
urethritis (Shepared et al., 1974). In men, it has been
unplicated as the causative orgamsms in cases of
urethritis, prostatitis, epididymitis and infertility (Salan
and Kanmi, 2003; Badalyan etal, 2003; Jalil ezal., 1988;

Gnarpe and Friberrgy, 1972). In women, an increased
incidence of obstetrical and postpartum complications has
been associated with U, urealvticum (Chua et al., 1998;
Abele-Horn et al, 1996, Andrew et al, 1995
Yoon etal., 2000).

The role of U. urealyticum n male infertility has
been controversial. Some investigators (Fenkci et of.,
2002; Kanokas et al., 1999; Schleger et al, 1991)
have failed to show any sigmficant difference in
the fertilizing ability of the sperm with a positive
culture or any influence on pregnancy rates or
outcome. Other investigators believe that U. wrealyticum
infection may alter various parameters of the semen,
such as concentration, motility and morphology,
thereby 1influencing fertilization or pregnancy rates
(Nunez-Calonge et al., 1998, Malka et «l, 2000;
Shalika et al., 1996, Xu et al., 1997).

The main method of detecting U. wrealyticum 1s by
culture, but the organism 1s difficult to 1solate and requires
special culture media. Polymerase Chain Reaction (PCR)
is revolutionizing the diagnosis of many infectious
diseases, particularly those caused by orgamsms that are
difficult to cultivate. However there are only a few reports
of the detection of UL wrealyticurm by PCR. Thus, the
aims of this study were to determine the prevalence of
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7 weapfenm mfection m ofertile men and healtbor
caortrols by PCE end o mmebme the pdfhwence of
i wealyficwm onsemen queliy

MATERIALS AND METHUL S

Pabiends: Semen semples were obtamed from ndertile
petierts (n = 1000 and healhy combrol (m = 1000, After
Lquefeetion st room tempereatire , sermen semples were
subjected to the rotme endrologiel enebesis (semen
wohmne , spern densiy motiliy end moipho logy) and for
Polymerpse Chem Erection(PCE)for 7 wwalvhous.

PCR: For PCE, sammples were prepared ms prewicushe
deseribed [ Cedienx ot af., 1993%. Briefhr, 1 mL of each
samtple wes cerbrfuged et 12000 xg for 10 mm. The
pellet weshed m PES and resuspended m 30 pL of
distille d water. After bolmg for 10 mm, s sehquot of
7 pL wes used divectly m PCE e xpermments . The promers
published by Blemchard st 2l (1993} wae used for
dentificetion of U0 uwreallcion: Promers T35 (5-
CAATCTGUTCGTGAL GTATTAC-3) end T4 (5
HCEACETCCATAAGCS ACT-3). The PCE assey was
perfonmed m 30 pL of repchon mrhine cortammg 10 pL of
10 = PCEbaffar .2 Smhd WzCL, 200 p AN TP, 12 S1mits
of Teq polmmernse, 20 pmol of each pramer end 7 pL of
sarnple DHA . The reaction mixhme s were placed m themal
cyeler (Eppendoef, TTEAYN The thermmel profile nrroleed
an mitiel denehmwetion step st 94 °C for 3 mm follome d by
30 eyeles of denshwetion st 94°C for 1 mm, promer
mroweelmz et 52° Cfor 1mm snd proner « longetion st 72°C
for 1 mm. The eyelmg was followed by o fmel e dension
step et 72°Cfor 10 mm. Alguots of emplified samples
(10 pLhvrere pnabyrme d by ele chrophoresis on e 1% aparose
21 steme d with ethidnnn becenide .

Stotietical amabyeds: Chi-squere (7 "te stwes used for the
generntion of p=ll 03 weahes.

RESULTS

PCR resubte: [7 wreabniciss wres detected by PCE m 12
of 100 (12%) semen spe emiens from mfertile paherts and
m 3 of 100 (3%) healloy men. There were signoficart
differences m ¥ wpwalplonm loeds bebaeen nfertile
petierts and heallny men (p=005) & photogreph of
electrophoresis bazed on bromide - stemed agarose gelfor
PCE-mnplifie d products from the uresp laone shrems 1=
presented m Fig. 1. & 429 bp fragmert of the urense gene
was maplified for idertfication of 7 wealvticuss | They
hewe been showm previonsle to be hehle specifie for

Fig. 1: Electropharety esrabesis of PCE products for
7 wealyficion . From semen sammples; Lene 1,
100 bp size merker: Lene 2, standwd sham
(429 bp); lane 3 negrtiere coedrol (distille d water),
lane 4 56 P positmee patient serple s

7 wealpfenm and mder optmmel condthons, to ellow
detection of =10 CFIT of epch serotype the organizom
[Blanchard gt al., 19937,

Semen parametery: Vohnie of semen semples mondertile
petierts wih PCE postzre for U0 wealrfcum was
signific eritby lovrer then mhe stloemen (p=0001, Teble 1)
The percertage of spenn cells with motiliy m both of
mfertile patients was sipgnficmths differert from the
wahes obsermed m healhy cortrak (p=0.001, Table 13.
The concertration of sperm celk was significarthe
dimmished m both of pdertile men (p<0.001, Table 1} In
the group of mfertile petierts wih PCE posiime for
[ weahticion the concertration of sperm cells was slsa
dmmmiche d, ebhough #t wes not stetistieally signficent.
The percertaze of ebnonnel spenn cells wes maressed m
both of mfertile petistds 1 comperison to healhy men
atrd fhis differenice wez foumd to be stebishicalls
significent (p=0.001, Tabls 1},

Tabk 1: Seminok gical anakysis fivm infe ik patiens and heal firy men

InErtk patins Healfhy men
IR Pamme®
I eTIE T (A AT eTS ICE msimoe ICE. & e ofsemen
"o e (m L) 2 30 A0+ 0o 10 347414
Motility (%) 17 2o 37 1784 5a* 30014 35
I perm co
(1x10~mlL) IR ERE] DL+ JiliH S0+ o S0+ 2
Mozpho ko zv [ Hal O35+ D8+ g4 T+ i1 A5 41
*pi00l; Hp=0 0l
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Table 2: Detection of {1 wrealyticum from patients according to age

Age
Groups PCR results 21-30 3140 41-51  Total
Healthy men  PCR negative 35 52 10 97
PCR positive 2 1 0 3
Infertilemen  PCR negative 30 46 12 88
PCR positive 4 6 2 12

The age of the patients from who were PCR
positive varied from 21- 41 years. Distribution of the
U. wrealyticum in accordance to patient’s age is
presented in Table 2. No significant difference was found
between the age of patients whose sample was PCR
positive (positive group) and that of the other men
(negative group).

DISCUSSION

The relationship among UL wrealyticum infection
and infertility 13 unclear. However, the prevalence of
U. wrealyticwn is higher among infertile (42 to 95%)
than fertile (23 to 26%) couples (Potts et al., 2000,
Fowlkes et al, 1975). Several abnormal semen
characteristics have been observed in the presence of
U. urealyticum, such as midpiece tail defect, agglutination
and impaired oocyte penetrations (Malka et al., 2000,
Kalugan et al, 1996). Because the organism lacks
a cell wall, it can adhere to the sperm membrane,
thereby potentially causing the gamete dysfunction
(Fowlkes et al., 1975). Herein we have shown that
U. wrealyticum  infection in infertile patients was
significantly ligher than m healthy men (p<0.05) and
semen quality (volume, count, motility and morphology)
was significantly affected in infertile men. In this study we
have also shown that the volume, count and normal
morphology of semen samples in infertile patients with
PCR positive for UL wrealyticum were lower than in the
infertile patients with PCR negative results, although they
were not statistically significant.

Adherence of U. wrealyticum to the sperm membrane
may also enhance the adverse effects of superoxide and
hydrogen peroxide produced by the orgamism, with
subsequent spermatozoan hyper production of Reactive
Oxygen Species (RO3) (Meter et al., 1990). Potts et al.
(2000) reported that the seminal ROS are elevated among
patients with U. wrealyticum. These investigators
suggested that the ROS induces lipid peroxidation,
which reduces membrane fludity and sperm fertilization
capability and may be the mechanism by which
U. urealyticum 1mpairs sperm function

Although the precise role of UL wrealyticum in
human mfertility has not firmly established, there 13 strong
support in the literature for its causal role in several
sexually transmitted diseases, reproductive failure and

neonatal morbidity and mortality (Gnarpe et al., 1972,
Chua et al., 1998; Abele-Horn et al., 1996; Andrew et af.,
1995; Yoon et al, 2000; Nunez-Calonge et al., 1998,
Blanchard et al, 1993). Thus, the identification and
treating U wrealyticum in infertile couples could be
important and necessary. PCR is a more sensitive and
reliable means of detecting U. wrealyticim 1n the clinical
specimens; its results can be available within a day,
compared with 2-5 days for culture.
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