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Mycoplasmas in semen of chronic prostatitis patients
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Abstract
Objective. To evaluate the occurrence of mycoplasmas in the semen of chronic prostatitis patients. Material and
methods. Genital mycoplasmas (Mycoplasma hominis, Mycoplasma genitalium, Ureaplasma urealyticum, Ureaplasma
parvum) were sought in the semen of 121 chronic prostatitis patients [38 National Institutes of Health (NIH) category IIIa,
59 NIH category IIIb and 24 NIH category IV] and 40 controls. The commercially available kit Mycoplasma IST
was applied to the semen samples of all 161 men, and polymerase chain reaction (PCR) to those of 60 randomly selected
men. Results. Ureaplasmas were found in all study groups (at frequencies ranging from 12% to 25%) using the
Mycoplasma IST test, but M. hominis was found only in one NIH category IIIb patient. Using PCR, most of the
ureaplasmas appeared to be U. parvum, which was found in all prostatitis groups (18% of NIH category IIIa, 15% of NIH
category IIIb and 25% of NIH category IV patients) but not in the controls. M. genitalium was found in 18% of the NIH
category IIIa patients. All of the mycoplasmas occurred significantly more frequently in prostatitis patients than in controls
and in NIH category IIIa patients than in controls. Conclusion. Mycoplasmas occur more frequently in the semen of
prostatitis patients than in that of healthy controls, with U. parvum being the most frequently occurring species.
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Introduction

Prostatitis is a serious clinical problem, affecting half

of all men at some time in their lives. However, its

etiology is unknown in �/90% of patients, and

therefore treatment is frequently empirical and

unsatisfactory. In the great majority of studies, only

aerobic culture detection in prostate-specific speci-

mens is used, although several fastidious or non-

culturable microorganisms may also be important in

the etiology of prostatitis [1].

Mycoplasmas are the smallest free-living organ-

isms, which are widespread in nature. They are most

unusual self-replicating bacteria, possessing very

small genomes, lacking cell-wall components and

displaying a genetic economy that requires a strict

dependence on the host for nutrients and refuge.

They are commensals or benign pathogens, causing

mostly mild and chronic infections [2,3]. In recent

years mycoplasmas have been associated with

prostatitis syndromes. However, their actual role is

still a matter of debate.

In this study we detected mycoplasmas in the

semen of chronic prostatitis patients using two

different methods.

Material and methods

Study group

The study was carried out at Tartu University

Clinicum. The study group comprised 161 men

who participated in a prospective study of the

etiopathogenesis of chronic prostatitis: 38 men with

inflammatory chronic prostatitis/chronic pelvic pain

syndrome [National Institutes of Health (NIH)

category IIIa], 59 with non-inflammatory chronic

prostatitis/chronic pelvic pain syndrome (NIH cate-

gory IIIb), 24 with asymptomatic inflammatory

prostatitis (NIH category IV) and 40 controls. The
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study was approved by the Ethics Review Committee

on Human Research of the University of Tartu. The

study design and selection of patients have been

described elsewhere [4,5].

Samples

Semen samples were collected by the patients

following washing of the glans penis with soap and

water and urinating. The samples were obtained by

masturbation and ejaculated into a sterile collection

tube in a private room near the laboratories. After

ejaculation, the semen was incubated at 378C for

25�/45 min for liquefaction.

Semen samples (0.1 ml) were inoculated onto the

bioMérieux transport medium R1 provided with the

commercially available Mycoplasma IST kit (bio-

Mérieux, Marcy L’etoile, France), immediately

transported to the microbiology laboratory and

processed within 1 h. Another portion of the semen

was frozen (�/208C) for polymerase chain reaction

(PCR) analysis.

Microbiological analyses

The Mycoplasma IST kit was applied to the semen

samples of all 161 men to investigate Mycoplasma

hominis and Ureaplasma urealyticum according to

the manufacturer’s instructions, as described pre-

viously [6].

PCR was additionally used in the semen samples

of 60 randomly selected men to investigate Myco-

plasma genitalium, Ureaplasma parvum and

U. urealyticum. DNA was extracted from 200 ml of

semen using the High Pure PCR Template Prepara-

tion Kit (Roche Biochemicals), and 10 ml of ex-

tracted DNA was used for PCR.

Primers MgPa1 and MgPa3 were used for specific

M. genitalium genome amplification; they amplify a

281-bp segment of the 140-kDa adhesion protein

gene [7]. The cycling parameters were as follows:

958C for 2 min; 40 cycles at 958C for 30 s, 658C for

30 s and 728C for 25 s; and 728C for 5 min. Primers

UMS-125 and UMA-226 were used for specific

U. parvum genome amplification; they amplify a

403-bp segment of the multiple-banded antigen gene

[8]. Cycling parameters were as follows: 958C for

2 min 30 s; 40 cycles at 958C for 40 s, 608C for 50 s

and 728C for 40 s; and 728C for 5 min. PCRs were

carried out using the thermal cycler Mastercycler

(Eppendorf). Recombinant Taq DNA Polymerase

(Fermentas) was used.

Primers P6 and U8 were used for specific

U. urealyticum genome amplification; they amplify

a 1300-bp segment of the 16S rRNA gene [9].

Cycling parameters were as follows: 958C for 3 min

30 s; 40 cycles at 958C for 1 min, 568C for 1 min

20 s and 728C for 2 min; and 728C for 5 min. PCRs

were carried out using the thermal cycler RoboCy-

cler Gradient 40 (Stratagene). Recombinant Taq

DNA Polymerase (Fermentas) was used.

The PCR products were separated by electrophor-

esis in a 2% agarose gel and visualized under UV

light with ethidium bromide.

Statistical methods

Fisher’s exact test and logistic regression analysis

were used to compare the occurrence of mycoplas-

mas between the different study groups. Cohen’s

kappa coefficient (k) for diagnostic agreement was

used to compare the two methods. p 5/0.05 was

considered significant.

Results

Using the Mycoplasma IST test, we found ureaplas-

mas in all groups studied (Table I). M. hominis was

found out a low count (B/104/ml) in only one NIH

category IIIb patient.

Using PCR, most of the ureaplasmas found using

the IST test were re-identified as U. parvum, which

appeared to be the most frequent species. It was

found in all the prostatitis groups but not in the

controls. One patient in NIH category IV had both

ureaplasma species. M. genitalium occurred only in

NIH category IIIa patients. All differences between

the groups were slightly above the significance level

(Table I).

Further analysis involved only the PCR-confirmed

mycoplasmas. All of the mycoplasmas as well as U.

parvum occurred significantly more frequently in the

prostatitis patients than in the controls (Figure 1).

All of the mycoplasmas were also found more

frequently in the NIH category IIIa patients

in comparison with the controls (4/11 vs 1/25;

p�/0.023).

We found substantial agreement between the two

methods used for the genus Ureaplasma: in 48/60

men both tests were negative and in 7/60 both tests

were positive (k�/0.69, p�/0.0007). However, in

four men, the IST test gave a positive result but PCR

was negative, and in one man, the IST test was

negative but PCR gave a positive result.

Discussion

A quarter of chronic prostatitis patients harbored

PCR-confirmed mycoplasmas in their semen. This

proportion was even higher in the case of inflamma-

tory chronic prostatitis/chronic pelvic pain syndrome

(NIH category IIIa) patients, one-third of whom
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were colonized by mycoplasmas. Mycoplasmas were

present in only 1/25 healthy controls. The most

frequent species in prostatitis patients was U. par-

vum, which was never found in the controls.

M. genitalium occurred only in NIH category IIIa

patients.

Previous investigators have found numerous my-

coplasma species in humans. For certain species

such as Ureaplasma spp., M. hominis and

M. genitalium, the genital tract is thought to be the

main site of colonization [2,3]. We found ureaplas-

mas in nearly 20% of prostatitis patients and in 12%

of controls using the Mycoplasma IST test.

U. urealyticum has been shown to be the most

widespread species in the genital tract of both sexes,

its reported prevalence in human semen varying

from 10% to 40% [10]. U. urealyticum has been

related to non-gonococcal urethritis and prostatitis

but it also quite frequently colonizes asymptomatic

men [3,11]. However, in most previous studies, no

distinction has been made between U. urealyticum

and U. parvum. U. parvum (formerly U. urealyticum

biovar 1) was only recently separated from

U. urealyticum [12], and it has been shown in

some studies that most ureaplasmas in semen may

actually be U. parvum [13]. A similar tendency

could also be seen in our study, where U. parvum

occurred more frequently among PCR-confirmed

mycoplasmas than U. urealyticum and, interestingly,

it was present only in prostatitis patients.

M. genitalium has been found to be a probable

cause of non-gonococcal urethritis [3,14], and is also

associated with prostatitis [1], although some con-

tradictory opinions can be found as well [15].

M. genitalium can affect fertility as it was shown to

adhere to the spermatozoa, which became immotile

when many M. genitalium were attached [16].

In our study this species was associated with

NIH category IIIa prostatitis patients. In contrast,

M. hominis, which is generally associated with

female rather than male genital tract infections [3],

was found in a low concentration in one patient only.

Although we found substantial agreement between

the two methods used to detect the genus Urea-

plasma, the IST test does not enable one to

differentiate between U. urealyticum and U. parvum.

As most of the ureaplasmas in our study appeared to

be U. parvum, and this species was present only in

prostatitis patients, there is an argument for using

the PCR method instead of the Mycoplasma IST

test. In addition, the IST test gave a false-positive

result in four cases. A similar situation has been

discussed by Stellrecht et al. [17], who found some

culture-positive but PCR-negative semen specimens,

although they cultured mycoplasmas on A7 agar

instead of using the Mycoplasma IST test. In our

study, the false-positive results may have been

caused by other urease-positive microorganisms, as

the IST test detects ureaplasmas by means of this

enzyme. It was possible to confirm this hypothesis in

three out of four cases by means of routine micro-

biological analysis (data not shown).

We conclude that mycoplasmas occur more fre-

quently in the semen of prostatitis patients than in

that of healthy controls, with U. parvum being the

most frequently occurring species.

Acknowledgements

The authors thank Drs Kadri Kermes, Krista
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Table I. Occurrence of mycoplasmas in semen.

Positive specimens; n (%)

Test method Microorganism NIH IIIa NIH IIIb NIH IV Controls

Mycoplasma IST test Ureaplasma spp. 8/38 (21) 10/59 (17) 6/24 (25) 5/40 (12)

M. hominis 0/38 (0) 1/59 (2) 0/24 (0) 0/40 (0)

PCR U. urealyticum 0/11 (0) 1/20 (5) 1/4 (25) 1/25 (4)

U. parvum 2/11 (18)* 3/20 (15)*** 1/4 (25) 0/25 (0)*,***

M. genitalium 2/11 (18)** 0/20 (0) 0/20 (0) 0/25 (0)**

*,**p�/0.087; ***p�/0.080; p�/ 0.1 for all other comparisons (Fisher’s exact test).
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Figure 1. Statistical significance of occurrence of mycoplasmas in

relation to prostatitis. *p�/0.032 (Fisher’s exact test); **p�/0.026

(Fisher’s exact test), p�/0.029 (logistic regression analysis).
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leukocytospermia from the microbiological viewpoint. An-

drologia 2003;/35:/271�/8.

[6] Clegg A, Passey M, Yoannes M, Michael A. High rates of

genital mycoplasma infection in the highlands of Papua New

Guinea determined both by culture and by a commercial

detection kit. J Clin Microbiol 1997;/35:/197�/200.

[7] Jensen JS, Uldum SA, Sondergard-Andersen J, Vuust J, Lind

K. Polymerase chain reaction for detection of Mycoplasma

genitalium in clinical samples. J Clin Microbiol 1991;/29:/46�/

50.

[8] Teng LJ, Zheng X, Glass JI, Watson H, Tsai J, Cassell GH.

Ureaplasma urealyticum biovar specificity and diversity are

encoded in a multiple-banded antigen gene. J Clin Microbiol

1994;/32:/1464�/9.

[9] Robertson JA, Vekris A, Bebear C, Stemke GW. Polymerase

chain reaction using 16S rRNA gene sequences distinguishes

the two biovars of Ureaplasma urealyticum. J Clin Microbiol

1992;/31:/824�/30.

[10] Keck C, Gerber-Schafer C, Clad A, Wilhelm C, Breckwoldt

M. Seminal tract infections: impact on male fertility and

treatment. Hum Reprod Update 1998;/4:/891�/903.

[11] Potts JM, Sharma R, Pasqualotto F, Nelson D, Hall G,

Agarwal A. Association of Ureaplasma urealyticum with

abnormal reactive oxygen species levels and absence of

leukocytospermia. J Urol 2000;/163:/1775�/8.

[12] Kong F, James G, Ma Z, Gordon S, Wang B, Gilbert GL.

Phylogenetic analysis of Ureaplasma urealyticum*/support

for the establishment of a new species, Ureaplasma parvum.

Int J Syst Bacteriol 1999;/49:/1879�/89.

[13] Knox CL, Allan JA, Allan JM, Edirisinghe WR, Stenzel D,

Lawrence FA, et al. Ureaplasma parvum and Ureaplasma

urealyticum are detected in semen after washing before

assisted reproductive technology procedures. Fertil Steril

2003;/80:/921�/9.

[14] Jensen JS. Mycoplasma genitalium: the aetiological agent of

urethritis and other sexually transmitted diseases. J Eur Acad

Dermatol Venereol 2004;/18:/1�/11.

[15] Taylor-Robinson D. Mycoplasma genitalium*/an up-date.

Int J STD AIDS 2002;/13:/145�/51.

[16] Svenstrup HF, Fedder J, Abraham-Peskir J, Birkelund S,

Christiansen G. Mycoplasma genitalium attaches to human

spermatozoa. Hum Reprod 2003;/18:/2103�/9.

[17] Stellrecht KA, Woron AM, Mishrik NG, Venezia RA.

Comparison of multiplex PCR assay with culture for

detection of genital mycoplasmas. J Clin Microbiol 2004;/

42:/1528�/33.
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