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Summary 
Human urcaplasma previous ly had one species 
known as Ureaplasma urealyticum but was recently 
separated into 2 species, U. urealyticum and U. 
parvum. This study was carried out to separate the 
urcaplasma strains isolated from women attending a 
t e r t i a ry -ca re hosp i t a l in N ige r i a . Thi r ty (30) 
Urcaplasma strains isolated from the vaginal tracts 
of 13 pregnant and 17 non-pregnant women were 
assayed. The polymerase chain reaction (PCR) 
technique was employed using two primer pairs: 
UMS-170/UMA-263 specific for U. urealyticum and 
UMS-57/UMA-222 specific for U. parvum. The 
posit iv ity bands of the primer pairs were 476bp and 
3 2 6 b p for U. urealyticum and U. parvum 
respect ively . All isolates were found to be U. 
urealyticum (100%). 1 mi (84.6%) of the 13 U. 
urealyticum f rom prc i ant women were from 
asymptomatic women while from the non-prcgnant 
women; 6(35.3%) were from women with complaint 
of infertility problems; 5(29.4%) from those who 
complained of vaginal discharge, one (5.9%) was 
asymptomatic while the remaining 5 (29.4%) had 
various other complaints. U. urealyticum is thus the 
prevalent species of Urcaplasma among pregnant 
and non-prcgnant women in the study population and 
this to the best of our knowledge is a pioneer study 
to speciatc human urcaplasmas in this country. 

Keywords : Ureaplasma urealyticum, women, 
polymerase chain reaction, 

Resu me 
I /urcc dans Ic plasma humain avait unc cspccc 
connuc c o m m c Vuree lycitum plasmique mais 
rccemmcnt scparc en deux cspcccs U. Ureelycitum 
el U Parvum. Cettc etude ctait faitc pour scparcr 
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Ics isolats d urcc plasmiquc aux femmes visitant 
les ccntrcs tcrtiaircs univcrsitaircs au nigcria. 
Trcn tc c s p c c c s d urcc p l a s m i q u c des vo ies 
vaginalcs chcz 13 femmes enceintes ct 17 pas 
enceintes ctaicnt analysecs. La technique par 
chainc dc reaction polymerase ctaicnt employe 
utilisant deux paircs dc primer -170 /UMA-263 
spccifiqucs pour Uureeliticam ct UMS-57/UMA-
222 spcc i f iqucs pour U parvum. Lcs bandes 
positives sur lcs paires dc primes etaicnt a 476 bp 
ct 326 BP pour U Urcclyt icum ct U parvum 
r c s p c c t i v c m c n t . Tous Ics i so la t s c t a i cn t U 
ureelyticum (100%). Onze (84,6%) des 13 U 
Ureelyticum des femmes cnccintcs n avaicnt que 
des symptomcs alors que ccllcs pas cnccintcs 
6(35%) ctaicnt des femmes avee des problcmcs 
d'infcrtilitc. 5(29,4%) avaicnt des problcmcs dc 
dcchargcs vaginalcs , 5 ,9% n avaicnt pas des 
symptomcs pendant que 5(29,4%) avaicnt des 
plaintcs diverse. U Ureelyticum est I 'cspccc la 
plus prcvalcntc parmi les femmes enceinte ct pas 
cnccintc dans la population ctudiee dans ce pays. 

Introduction 
Urcaplasma spccics arc cell wall-less prokaryotcs 
belonging to the class mollicutes. They have been 
implicated in a variety of urogenital infections and 
complications in humans some of which include non-
gonococcal urethritis in men [1,2], preterm delivery' 
and adverse pregnancy outcomes [31, neonatal 
infections like chronic lung disease [4] and bacterial 
vaginosis along with M. hominis and anaerobes in 
women [5]. Human Urcaplasmas formerly consist 
of one species, Ureaplasma urealyticum, which 
comprises 14 serotypes (1 to 14) [6]. This spccics 
was for a long time separated into 2 genomic clusters 
or biovars - the parvo biovar with 4 serotypes (1,3, 
6 and 14) and the T960 biovar with 10 serotypes (2, 
4, 5, 7-13) [7). The separation of the biovars into 
spccics was rccommcndcd [8] and few years later 
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the human urcaplasma was separated into 2 distinct 
species - the parvo biovar as Urcaplasma parvum 
and the T960 biovar as Urcaplasma urcalylicum 
[9]. Separation of these species is only possible by 
molecular techniques such as the PCR f 10]. 

Human U r e a p l a s m a s h a v e not been 
previously separated into their 2 species in Nigeria. 
However, the prevalence of Urcaplasma spp. from 
the vaginal tract of women of reproductive age in 
Nigeria had earlier been reported [11]. Earl ier 
investigators in the country called the Ureaplasmas 
various names by which they were previously known 
and which include T-mycoplasmas [12], Urcaplasma 
urcalylicum [13, 2] or simply Urcaplasma species 
[11, 14]. Ureaplasmas were previously identified 
b iochemica l ly by urea h y d r o l y s i s [15] and 
serologically by scrotyping the isolates [6]. However, 
the problem of obtaining all the 14 antiscra needed to 
serotype human ureaplasmas most often posed a 
hindrance to scrotyping the isolates. Recently, 
molecular study has emerged as the best method of 
separating the human ureaplasmas. It is fast and 
directly identifies the organism to its specific specics. 
The polymerase chain reaction technique was 
therefore used in this investigation to separate the 
Urcaplasma strains earlier isolated from the vaginal 
tracts of women in a previous study [11] in order to 
know the prevalent species from women in the study 
population. 

Materials and methods 
Samples 
A total of 30 Urcaplasma strains isolated in our 
laboratory from the high vaginal swabs of 168 women 
(114 pregnant and 54 non-pregnant ) a t tending 
gynaecology and antenatal clinics at the University 
College Hospital, Ibadan were used for this study. 
Sample selection was case controlled and bleeding/ 
menstruating women were excluded. The isolation 
and identification methods were as reported in an 
earlier study [11] and isolates were kept as broth 
cultures in a frozen state before being thawed and 
used for this study. 

Oligonucleotide primers 
Two primer pairs UMS-170/UMA-263 specific for 
U. urcalylicum and UMS-57/UMA-222 specific for 
U. parvum obtained from Sigma Gcnosys Pty Ltd, 
Australia were used. These primers pairs were based 
on a previously published sequence [16]. The base 
sequences of the primers in the 5' to 3' direction are 
as follows; 

Name Sequence (5 - 3') 
UMS-170 GTA TTT GCA ATC TTT ATA TGT 

TIT CG 
UMA-263 AAG T G A C C T T T T R T W * GTTGCG 

T T T TCT G 
UMS-57 GAT TRM* YAA ATC TTA GTG TTC 

ATA TTT TTT AC 
UMA-222 T G T AAG TGC AGC ATT AAA TTC 

A A T G 
*Key to symbols: R = A+G; Y = C+T; IV = A+T; M=A+C 
(Sigma Genosys) 

Re-constitution of primers 
The primers came in frcczc-dricd forms and were 
reconstituted by adding 1.0 ml of sterile distilled water 
into each of the tubes to form the stock solution. This 
was diluted 1 in 4 to give the working solution. 

DNA preparation 
DNA was extracted from the samples in a step-wise 
procedure using Qiagcn reagents as recommended 
by the manufacturer (Qiagcn, USA) as follows; 
The Qiagcn protease (20ul) was added into each of 
the Urcaplasma broth eulture (200ul) after an initial 
buffer (AL) was added. The tubes were incubated 
in a water bath for 1 Ominutes and briefly ccntrifuged 
for 1 minute. A 200ul of cthanol was added to the 
sample filtrate and the mixture ccntrifuged for 1 
minute. The filtrate was discarded and 500ul of buffer 
AW1 was added and again ccntrifuged for 1 minute 
after which 500ul of buffer AW2 was added to the 
supernatant and ccnt r i fugcd at full speed for 3 
minutes. Into the filtrate, 60ul of buffer AE was added 
and the mixture was incubated at room temperature 
for 1 minute and ccntrifugcd again for 1 minute after 
which the supernatant was discarded and the filtrate 
is the extracted DNA. 

PCR 
The PCR mixture comprises 2.5 jil of 10X PCR 
buffer, 1.5 jil of 50mM MgCI„ 0.5 jil of lOmM 
dNTPs, 0.1 ill of 5m/nl o fTaq platinum Polymerase 
(Invitrogen, Germany), 1.0j.il of each primer and 6jil 
of sample DNA. Positive and negative controls were 
processed alongside the test samples. 25j.il of each 
of the reaction mixtures were put in 1.5ml micro 
ccntrifugc tubes and transferred to a thermal cycler 
(Eppendorf. Germany). The thermal profile includes 
an initial denaturation step at 95°C for 30 seconds, 
annealing at 55°C for 30 seconds and extension at 
72°C for 1 minute. This was done for 35 cyclcs and 
was followed by a final extension at 72°C for 5 
minutes. Five (5) jil of PCR products of each of the 



rCIi assay of Ureaplasma strains from women 251 

samples were analyzed by electrophoresis on 2.0% 
agarose gel stained with 1.5j.il of cthidium bromide. 
The electrophoresis was run at 120mV for 20 minutes. 
Expected bands for positivity were 476bp (base pair) 
for U. urealyticum and 326bp for U. parvum. 

Results 
The electrophoresis analyses of the products of some 
of the Urcaplasma spccics is shown in Figure 1. All 
samples showed their bands at the 476bp and 
corresponded with the positive control used. 476bp 
is the cxpectcd band for Ureaplasma urealyticum 
thus showing tha t al l the s a m p l e s were U. 
urealyticum. There were no bands at 326bp in any 
of the samples thus ruling out the presence of U. 
parvum cither alone or together with U. urealyticum. 
Apart from the band at 476bp, one or 2 non-specific 
bands were also seen along the lanes in some of the 
samples but these were all higher than the expected 
Urcaplasma b a s e pa i r b a n d s and were thus 
disregarded. 

M I - J J 5 6 7 8 

pij, Result of PCR diagnostic lest for Urcaplasma strains 
from some of the high vaginal swabs. 

Expected band for posilivity is 476bpfor Ureaplasma urcalyticum 
and 326bp for ureaplasma parvum. 
M marker lanes. Samples in lanes 1.2.3 and 6 are positive for 
Ureaplasma urealyticum. Lane 4 contains a sterile broth, lane 
5is the negative control (N). lane 7 is the positive control and 
lane S is a mycoplasma isolate The remaining wells were 
blank There were no bands at 326bp. 

The Ureaplasma urealyticum isolated from 
the pregnant women were predominantly from the 
asymptomatic women (84.6%) while those from the 
non-prcgnant women were more from women with 
infertility problems (35.3%), followed by those from 
women with vaginal discharge (29.4%) and least with 
the asymptomatic women (5.9%) (Table 1). 

Table I : Distribution of the 30 Ureaplasma urealyticum 
according to patients ' complaints 

Orgnism Source Complaints (No. %) , o l a ! 

Inlerti Vaginal Others Nil 
lity discharge 

Urcaplasma PW 0(0) 1(7.7) 1(7.7) 11(84.6) 13 
urealyticum NPW 6(35.3) 5(29.4) 5(29,1) 1(5.9) 17 

Key: 
PW Pregnant women 
NPW Non pregnant women 

Discussion 
Prior to the advent of molecular studies, the study of 
human urcaplasmas as ctiologic agents of various 
human diseases had been marked with much 
controversies and even discord among researchers 
themselves. The reasons given for the differential 
pathogenicity of Urcaplasma spccics include; un-
standardized methods; imprecise methods to 
distinguish among serotypes and biovars; serological 
reagents not widely available; antigenic variability and 
host factors complication [17]. Urea hydrolysis was 
the unique identification characteristic of the organism 
from culture. This was not enough as it cannot 
separate the organism into its 2 known spccics and 
cannot identify the spccics from non-viable or 
contaminated samples. Waitcs [17] stated that PCR 
and other molecular-based methods have now led to 
renewed interest in human ureaplasma research and 
provide more supportive evidence. 

In this investigation all urcaplasma isolates 
were identified by PCR as U. urealyticum. No U. 
parvum was identified. This then gave a prevalence 
rate of 100% for Ureaplasma urealyticum and 0% 
for Ureaplasma parvum. Also using molccular 
techniques, investigations conducted in different parts 
of the world showed variable results. From Sweden, 
Povlscn el a l [18] working on males with non-
gonococcal urethritis reported U. urealyticum to be 
more common (60%) than U. parvum (37%). 
Similarly in Japan, Deguchi et al. [19] reported U. 
urealyticum to be more common (15.8%) than U. 
parvum (8.5%) from patients with non-gonococcal 
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urethritis. In the United States of America, Ondondo 
et aL [20] also associated U. urealyticum with non-
gonococcal urethritis. Contrarily though, Gupta el 
al. [21] isolated more Ureaplasma parvum (58.0%) 
than U. urealyticum (42 .0%) from the genital 
discharge of male and female patients attending 
sexually transmitted diseases (STD) clinics. 

The high prevalence rate of U urealyticum 
obtained in this study could simply mean that it was 
the p reva len t s p e c i e s a m o n g w o m e n in t he 
environment. The prevalence of this organism from 
asymptomatic pregnant women was high as against 
it's prevalence in symptomatic women. This could 
be due to the fact that most of these women were 
routine antenatal clinic attendees and so had no 
complaints . This organism however had been 
reported as being part of the normal flora in the 
vaginal tracts of some women [22]. Furthermore, 
few pregnant women with complaints were used for 
this study thus necessitating the low rate of organisms 
recovered from them. From the non-pregnant women 
however , more U. urealyticum ( 3 5 . 3 % ) w a s 
recovered from women with infertility problems. 
Ureaplasma species had previously been associated 
with female infertility [23]. Similarly, U urealyticum 
was isolated from the endocervical specimens of 
infertile women in Iran [24]. Though there had been 
previous studies on the roles of Ureaplasma species 
in male and female infertility [25-27], the particular 
ureaplasma species responsible was not distinguished. 
Five (29.4%) of the assayed U. urealyticum from 
non-pregnant women and 1 (7.7%) from pregnant 
women in th is s tudy were f rom w o m e n with 
complaints of vaginal discharge. This observation is 
supported by the findings of other investigators who 
though isolated more U. parvum from their study 
population, reported that U. urealyticum was more 
prevalent in women with vaginal discharge [28]. 

The presence of non-specific bands was 
observed in the PCR results. They were all above 
the 476bp and 326bp marks for the ureaplasma 
species. This probably could have been due to 
contaminants in the ureaplasma broth cultures as a 
result of long period of storage. The organisms were 
no longer viable at the time this PCR was done and 
so could not be sub-cultured for purity. It however 
goes to show the effectiveness of the PCR technique 
whereby the specific primers seek out the DNA of 
the specific organism (whether dead or contaminated) 
and multiply it to a large enough quantity to be 
identified. Non-specific bands were also shown by 
investigators who reported that non-specific nucleic-
acid amplification may occur during polymerase chain 

reaction or other nucleic-acid amplification assays if 
the primers hybridize to an alternative site or bind 
with one another and form primer-dimers [29]. 

This study therefore has been able to show 
that U. urealyticum is the prevalent species of 
Ureap lasma a m o n g pregnant and non-pregnant 
women in the study population. This finding to the 
best of our knowledge marks the first attempt to 
separate human Ureaplasma strains in this country; 
thus leading the way for further studies which may 
involve the coverage of a larger population and 
different specimens. 
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