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polymerase chain reaction assay of ureaplasma strains isolated ftom high
vaginal swabs, ofwomen in Ibadan, Nigeria
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Summary

Human ureapJasma previously had o.ne species,
-known as Ureaplasma urealyticum but was recently"
separated into 2 species, Ur-urealyticum and U;

parvum. This study was carried out to separate the

ureaplasma strains isolated from women attending a

tertiary-care hospital in Nigeria. Thirty (30)

Ureaplasma 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 mid

UMS-57/UMA-222 specific for U. parvum. The

positivity bands ofthe primer pairs were 476bp and

326bp for U. urealyticum and U. parvum

respectively. All isolates were found to be U

urealyticum (100%). li  on (84.6%) of the 13 U,

urealyticum from prcg ,ant women were from

asymptomatic women while from the non-pregnant

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 Ureaplasma among pregnant

and non-pregnantwomen inthe study population and

this to the best of our knowledge is a pioneer study

to speciate human ureaplasmas in this country.

Keywords: Ureaplasma urealyticum, women,
polymerase chain reaction,

Rrisumc.

L’uree dans le plasma humain avait une espece
connue comme Vuree lycitum plasmique mais
recemment separe en deux especes U. Ureelycitum
st U. Parvum. Cette etude etait faite pour separer
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les isolats d urde plasmique aux femmes visitant
Jes centres tertiaire™. universitaires au nigeria.

-Trente especes d ur*e plasmique des voies

vaginales chez 13 ferhmes enceintes et 17 pas
enceintes ritaient analysees. La technique par
chaine de reaction polymerase etaient employe
utilisant deux 'paires de primer -170/UMA-263
specifiques pour Uureeliticam et UMS-57/UMA -
222. specifiques pour U parvum. Les bandes
positives sur les paires de primes etaient i. 476 bp
et 326 BP pour U Ureelyticum et Uparvum
respeetjvement. Tous les isolats etr.ient U
urielyticum (100%). Qnze (84,6%) des 13 U
Ureelyticum des femmes enceintes n ava ent que
des symptomes alors que celles pas erceintes
6(35%) etaient des femmes avec des probl*mes
d’infertilite. 5(29,4%) avaient des problemes de
decharges vaginales, 5,9% n avaient pas des
symptomes pendant que 5(29,4%\ avaient des
plaintes diverse. U Ureelyticum esV I’esafece la

.plus prevalente parmi les femmes enoeint; et pas

enceinte dans la population 6tudiee dans ce pays.

T

Introduction

Ureaplasma species are cell wall-less prokaryotes
belonging to the class mollicutes. They have been
implicated in a variety of urogenital infections arid
complications in humans some ofwhich inciu de non-
gonococcal urethritis in men [1,2], preterm delivery
and adverse pregnancy outcomes [3], neonatal
infections like chronic lung disease [4] and b icterial
vaginosis along with M. hominis and anaerobes in
Women [5]. Human Ureaplasmas formerly consist,
of one species, Ureaplasma urealyticum, which
comprises 14 serotypes (1 to .14) [6], This ipecies
was for a.long time separated into 2 genomic clusters
or biovars—the parvo biovar with 4 serotypes (1, 3,
6 and 14) and theT960 biovar with 10 serotypes (2,
4, 5, 7-13) [7]. The separation .of the biova's into
species was recommended [8] and few years later
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the human ureaplasma was separated into 2 distinct
species - the parvo biovar as Ureaplasma parvum
and the T960. biovar as Ureaplasma iirealyticum
[9]. Separation, of these species'.is only possible by

, molecular techniques such as the PCR [10].
Human Ureaplasnvas have not been
previously separated into their 2 species in Nigeria.
However, the prevalence of Ureaplasma* spp. from
the vaginal tract of women of reproductive age in
Nigeria had earlier been reported [11], Earlier
investigators in the country called the Ureaplasmas
. various names by which they were previously known
and which include T-mycoplasmas [12], Ureaplasma
urealyticum [13, 2] or simply Ureaplasma species
[11, 14]. Ureaplasmas Were previously identified
biochemically by urea hydrolysis [15] and
> eserologically by serotyping the isolates [6], However,
the problem of obtaining all the 14 antisera needed to
serotype human ureaplasmas most often posed a
hindrance to serotyping the isolates. Recently,
. molecular study has emerged as the best method of
sepafating the* human ureaplasmas. It is fast"and
directly identifies the organism to its specific species.
The polymerase chain reaction technique was
therefore used in this investigation to separate the
LTreaglasmia strains earlier isolated from the vaginal
tracts of womefi 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 Ureaplasma strains isolated in our
laboratory from the high vaginal swabs of 168 women
* (114 pregnant and 54.non-pregnant) attending
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
sused for this study.

Oligonucleotide primers .

Two primer pairs UMS-170/UMA-263 specific for
U. urealyticum and UMS-57/UMA-222 specific for
U. parvum obtained from Sigma Genosys Pty Ltd,
Australia were used. These primers pairs were based
oh a previously published sequence [16]. The base

sequences of the primers in the 5' to 3' direction ar
as follows; ;
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Name Sequence (5-3")
UMS-170 GTATTT GCA*ATCTTT ATATGT
/m TTT CG - .

UKIA-263 AAGTGACCTTTTRTW* GTT GCG
TTTTCTG

UMS-57 GATTRM* YAAATC TTAGTG.TTC
ATATTTTTT AC

UMA-222 TGTAAG TGCAGCATTAAATTC
AATG

*Keytosymbols: R=AA-G; Y-C+T; W=A+T; M=A+C
(Sigma Genosys)

Re-constitutior\ ofprimers . =

The primers,carpe in freeze-dried forms and were
reconstituted by adding 1.0 ml ofsterile distilled water
into each ofthe tubes to form thestock solution. This
was diluted 1in 4 to give the working solution.

DNA preparation ;
DNA was extracted from the samples in a step-wise
procedure using Qiagen reagents as recommended
by the manufacturer,(Qiagen, USA) as follows;
The Qiagen protease (20ul) was adde’d into each of
the Ureaplasma broth culture.(200ul) after an initial
buffer (AL) was added. The*tubes were incubated
inp. water bath for 10minutes and briefly centrifuged
for 1 minute. A 200ul of ethanol was added to the
sample filtrate and the mixture centrifuged for 1
minute. The filtrate was discarded and 500ul of buffer
AW1 was added and again centrifuged for 1 minute
after which 500ul of buffer AW2 was added to the
supernatant and centrifuged 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 centrifuged again for 1 minute after
which the supernatant was discarded and the filtrate
is the extracted DNA.
PCR
The PCR mixture comprises’2.5 pi of 10X PCR
buffer, 1.5 pi of 50mM MgCI2 6.5 pi of IOmM
dNTPs, 0.1pi of 5m/pl of Taq platinum Polymerase
(Invitrogen, Germany), 1.0pl of each primer and 6pl
.of sample DNA. Positive and negative controls were
processed alongside the test samples, 25pl of each
of the reactibn mixtures were put in 1.5ml micro
centrifuge 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 cycles and
was followed by a final extension at 72°C for 5
minutes. Five (5) pi of PCR products of each ofthe



PCR assay ofUreaplasma strainsfrom women

"samples were analyzed by electrophoresis on 2.0%,-
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The Ureaplasma urealyticum isolated from

agarose gel stained with 1/5p.1 ofethidium bromide. m the pregnant women were predomin £ntly from the

The electrophoresiswas run at 120mV for 20 minutes.
Expected bands for'pbsitivity were.476bp (base pair)
for U: urealyticum and 326bp for U.-parvum. - o

Results

The electrophoresis analyses ofthe products ofsome
ofthe Ureaplasma species is shown in Figure 1. All
samples showed theit bands .at the-476bp and

corresponded with the positive control used. 476bp -

is the expected band for Ureaplasma urealyticum
thus showing that all .the samples were U

urealyticum. There were no bands at 32£bp in. any. .

of-the samples thus ruling out the presence of U
parvum either-alone or together with U. urealyticum.
Apartfrom die band at476bp, one or 2 non-specific
bands were also seen along the lanes in some ofthe
samples butthese were all higher than the expected
Ureaplasma base pair bands and were thus'
disregarded. ' '

M-I 2 3 <1567

+476bp
300bp

100bp *7

Fig. 1: ResultoFPCR diagnostic test For Ureaplasma strains
frorfrsome ofthe’high vaginal swabs.

,Expected bcmdforpositiyityis476bpfor Ureaplasma Uredlyticum
and 326bpfor ureaplasma parvuni.'
M “ marker lanes. Samples in lanes 1,2,3 and 6 are positivefor
Ureaplasma urealyticum. Lane 4 contains a sterile broth, lane
5is the negative control (N), .lane 7 is the positive control and
lane 8 is a mycoplasma isolate. The remaining ivells were
blank There were no bands at 326bp.

asymptomatic women (84*6%) while'ihose from the
non-pregnant women were more from women with
infertility problems (35.3%), followed by those from
women With vaginal discharge (29.4%i) and leastwith
die asymptomatic women (5,9%) (Ta 3le 1).

Table 1: Distribution ofthe 30 Ureaplasma urealyticum
according to patients’ complaints

mOrgnism  Source Complaints (I*0. %) Total
Inferti Vaginal Others  Nil
lity_  discharge

Ureaplasma PW m0(0) . ' 1(7.7) 1(7.7) 11(84.6) 13

urealyticum NPW 6 (35.3)- 5(29.4) 5(2)4) 1(59) 17

Key:

PW Pregnantwomen

NPW Nonpregrumtwomen

NF .

Discussion

Prior to "theadvent of mdlecularstudie s/the'study of
human ureaplasmas as -etiologic age its of various
human diseases had been marked with much
controversies and even discord among researchers
themselves. The reasons given for the differential
pathogenicity ofUreaplasma species .include; 'un-
standardized methods; imprecise methods to
distinguish among serotypes and.biovErs; serological
reagents notwidely available; antigenic variability and
host factors complication [17]. Urea hydrolysis was
the unique identification characteristic o fthe organism
from culture. This was not enough as it cannot
separate the organism into its 2 known species and
cannot identify the-species from non-viable or
contaminated samples. Waites [-17] slated that PCR
and other molecular-based methods h ive now led to
renewed interest in human ureaplasma research and
provide more supportive evidence. . . ;

In this investigation all ureaplasrhaisolates
were identified by PCR as U. urealyticum. No U.
parvum was identified. Thisthen gav; a.prevalence
rate of 100% for Ureapldsma-urealyticom and 0%
for Ureaplasma parvum. -Also usi ig molecular
techniques, investigations conductedjn different parts
ofthe world showed variable results. 3rom Sweden,
Pqviseri et al [18] working pn maes with non-
gonococcal urethritis reported U. ure ifyticumto be
more common (.60%) than 'U. parvum (37%).
Similarly in Japan, Deguchi etal, [19] reported U
urealyticum to be more common (1f.8%) than U
parvum (8.5%) from:patients with nc n-gonococcal
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iirettK-itis- In the United States of America, Ondondo
e?.0/"i[3-0J also associated U. urealyticum with non-
gdm.oeoceah.ure'thritis.*.Contrarily-though, Gupta,et
al;e[21] isolated'more.Ureaplasmaparvum (58.Q%)
than U. urealyticum (42.0%) from th~jgenittd’
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 prevalent species among women >in the
environment. The prevalence of this organism from
asymptomatic pregnantwomen was high as against
it’s prevalence in symptomatic women. This could
-be d ue-to-theTact-thatm ost of these women were
routine antenatal clinic attendees and so.had:no

reaction or other nucleic-acid amplifici ition assays if
the-primers hybridize to an alternative site or bind
with-one anothenand form primer-dimers [29].
This=study*therefore has been able to show
that U. urealyticum is the prevalent species ofl
Ureaplasma among pregnant and non-pregnant
women in the study population. This ijinding-to the'
best'of our-knowledge marks the first attempt to
separate -human'lJreaplasma strains in this-country;’
thus -leading the way for further-stud ies which may
involve the coverage- of a-larger: population -and
different'specimens.’ - "o*
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reported' as being‘part’' of the normal'flora in the
-vaginal tracts-of some women [22], Furthermore,
few pregnantwomen with complaints were used for
this study thus neeessitatingthe low rate oforganisms
recovered from them. From the non-pregnantwomen
however, more U. urealyticum (35.3%) was]
recovered from women with infertility problems.
Ureaplasma species had previously been associated
with female iirfertility-f23-]..Similarly,U. urealyticum
was isolated from 'the .endocervical specimens of
infertile women in Iran [24]rThoujjh there had b”en
previous studies on the roles of Ureaplasma species
in male:and female infertility [25-27], the particular
Ureapl™ma species responsible was not distinguished.'
F'lve (29.4%) of'the.‘assayed U. urealyticum from *
nompre~naptwomen and | (7.7%) from pregnant
women in this study were from women with
complaints of vaginal discharge. This observation is
supported by.the findings of other investigators who
though ispfated'more U pprvum from"their study
population~reported that If. urealyticum was more ’
prevalent in women with vaginal discharge [28]. °
The presence of hon-specitlc 'bands was

/A observed in the PCR results. They were all above-
fof Bj6bp and. 326bp‘marled 'Lor the ureaplasma
species.”This probab.ly feobld fekive beem’ due to
<fcpiitammpntB. in,the ureaplasma’broth cultures as’a’
result oflong period ofstorage. The organisms were'
no longerViable at the time this PCR was done'and’
so co'uici nbt'bfp sub-cuTtured for purity.” If howeVer"
goes to show"tl|e effectiveness ofin*PCR'techhique;
whereby the specific primers seek out the DIA'of
the specific orgai-iism”whether dead dr contaminated)"
and.multiply, it to a large enopgh quantity to k&>
identified: UpU-speciflc bands were also’shown by *
investigafors who reported that'npn-Speeffic nucleic-'
acid amplification may occur during polymerase chain’

the Oligonucleotide Primers for this stu ty.
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