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Summary

Human urcaplasma previously had one specics
known as Ureaplasma urealyticum but was recently
scparated into 2 specics, U. wrealyticum and U.
parvum. This study was carried out to scparate the
urcaplasma strains isolated from women attending a
tertiary-carc hospital in Nigeria. Thirty (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
positivity bands of the primer pairs were 476bp and
326bp for U. wrcalyticum and U. parvum
respectively. All isolates were found to be U
wrealyticum (100%). 1 ‘n (84.6%) of the 13 U.
urealyticum from preg 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 Urcaplasma among pregnant
and non-pregnant women in the study population and
this to the best of our knowledge is a pioneer study
to speciate human urcaplasmas in this country.
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Résumé

I.'urée dans le plasma humain avait unc cspéce
connue comme "urée lycitum plasmique mais
récemment séparé en deux especes U. Ureelycitum

et U Parvum. Ceute étude était faite pour séparer
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les isolats d urée plasmique aux femmes visitant
les centres tertiaires universitaires au nigeria.
Trente espéces d urée plasmique des voies
vaginales chez 13 femmes cnceintes ct 17 pas
enceintes étaicnt analysées. La technique par
chaine de réaction polymérasc ¢taient ecmployé
utilisant deux paires dc primer -170 /UMA-263
spécifiques pour U ureeliticam ¢t UMS-57/UMA-
222 spécifiques pour U parvum. Les bandes
positives sur les paires de primes étaient 3 476 bp
ct 326 BP pour U Ureelyticum ct U parvum
respectivement. Tous les isolats étaient U
uréelyticum (100%). Onze (84,6%) des 13 U
Ureelyticum des femmes enceintes n avaient que
des symptomes alors que celles pas enceintes
6(35%) ¢taicnt des femmes avee des problémes
d’infertilité. 5(29,4%) avaient des problémes de
décharges vaginales, 5,9% n avaient pas des
symptomes pendant que 5(29,4%) avaicnt des
plaintes diverse. U Ureelyticum cst ’espéce la
plus prévalente parmi les femmes enceinte ct pas
cnceinte dans la population ¢tudiée dans ce pays.

Introduction

Urcaplasma spcecies are cell wall-less prokaryotes
belonging to the class mollicutes. They have been
implicated in a varicty of urogenital infections and
complications in humans some of which include non-
gonococcal urcthritis in men [1,2], preterm delivery
and adverse pregnancy outcomes [3], neonatal
infections like chronic lung discasc [4] and bacterial
vaginosis along with M. hominis and anacrobes in
women [5]. Human Urcaplasmas formerly consist
of one species, Ureaplasma urealyticum, which
comprises 14 scrotypes (1 to 14) [6]. This specics
was fora long time scparated into 2 genomic clusters
or biovars — the parvo biovar with 4 scrotypes (1, 3,
6 and 14) and the T960 biovar with 10 serotypes (2,
4,5, 7-13) [7]. The scparation of the biovars into
specics was recommended [8] and few ycars later
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the human urcaplasma was scparated into 2 distinct
specics — the parvo biovar as Ureaplasma parvum
and the T960 biovar as Ureaplasma urealyticum
[9]. Scparation of these specics is only possible by
molccular techniques such as the PCR [10].

Human Urcaplasmas 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 carlier 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 spccics
[11, 14]. Urcaplasmas were previously identified
biochemically by urca hydrolysis [15] and
scrologically by scrotyping the isolates [6]. However,
the problem of obtaining all the 14 antiscra needed to
scrotype human urcaplasmas most often posed a
hindrance to scrotyping the isolates. Recently,
molecular study has emerged as the best method of
scparating the human urcaplasmas. It is fast and
dircctly identifies the organism to its specific specics.
The polymerase chain rcaction technique was
therefore used in this investigation to separate the
Urecaplasma strains carlier 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) attending
gynaccology and antenatal clinics at the University
College Hospital, Ibadan were used for this study.
Sample sclection was case controlled and bleeding/
menstruating women were excluded. The isolation
and identification methods were as reported in an
carlicr study [11] and isolates were kept as broth
cultures in a frozen state before being thawed and
uscd 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
on a previously published sequence [16]. The base
sequences of the primers in the 5' to 3' direction are
as follows;
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Name Scquence (5'- 3')
UMS-170 GTA TTT GCA ATC TTT ATA TGT
TTTCG
UMA-263 AAGTGACCTTTTRTW* GTTGCG
TITTTCTG
GAT TRM* YAA ATC TTA GTG TTC
ATATTT TTT AC
UMA-222 TGTAAG TGCAGCATTAAATTC
AAT G
*Key tosymbols: R=A+G; Y=C+T: W=A+T- M=A+C
(Sigma Genosys)

UMS-57

Re-constitution of primers

The primers came in frecze-dried forms and were
reconstituted by adding 1.0 ml of sterile distilled water
into cach 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 Qiagen reagents as recommended
by the manufacturer (Qiagen, USA) as follows;
The Qiagen proteasc (20ul) was added into each of
the Urcaplasma broth culture (200ul) after an initial
buffer (AL) was added. The tubes were incubated
in a water bath for 10minutes and bricfly centrifuged
for 1 minute. A 200ul of ethanol was added to the
sample filtrate and the mixture centrifuged for 1
minute. The filtratc was discarded and 5S00ul of buffer
AWI1 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 I 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 pl of 10X PCR
buffer, 1.5 pl of 50mM MgClL,, 0.5 ul of 10mM
dNTPs, 0.1pl 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. 25ul of each
of the reaction 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,
anncaling at 55°C for 30 seconds and extension at
72°C for | minute. This was done for 35 cycles and
was followed by a final extension at 72°C for §
minutes. Five (5) pl of PCR products of each of the
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samples were analyzed by clectrophoresis on 2.0%
agarose gel stained with 1.5u1 of cthidium bromide.
The clectrophoresis was run at 120mV for 20 minutcs.
Expected bands for positivity were 476bp (basc pair)
for U. urealyticum and 326bp for U. parvum.

Results

The clectrophoresis analyses of the products of some
of the Urcaplasma specics is shown in Figure 1. All
samples showed their bands at the 476bp and
corresponded with the positive control used. 476bp
is the expeeted band for Ureaplasma urealyticum
thus showing that all the samples 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, onc or 2 non-specific
bands were also scen along the lanes in some of the
samples but these were all higher than the expected
Urcaplasma basc pair bands and were thus

disrcgarded.
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Fig. 1: Resultof PCR diagnostic test for Urcaplasma strains
from some of the high vaginal swabs.

Ixpected band for positivity is 4 76bp for Ureaplasma urealyticum
and 326bp for ureaplasma parvunt.

M - marker lanes. Samples inlanes 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 8 is a mycoplasma isolate. The remaining wells were

blank There were no bands at 326bp.
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The Ureaplasma urealyticum isolated from
the pregnant women wcre predominantly from the
asymptomatic women (84.6%) whilc thosc from the
non-pregnant 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%) (Tablc 1).

Table 1: Distribution of the 30 Ureaplasma urealyticum
according to paticnts’ complaints

Orgnism  Source Complaints (No. %) ‘Total
Inferti Vaginal Others  Nil
lity discharge
Urcaplasma PW 0(0) 1(7.7)  W7.7) 11(84.6) 13
urcalyticum NPW 6(35.3) 5(29.4) 5(294) 1(5.9) 17

Key:
rw
NPW

Pregnant women
Non pregnant women

Discussion
Prior to the advent of molecular studies, the study of

human urcaplasmas as ctiologic agents of various
human discases had been marked with much
controversies and even discord among rescarchers
themselves. The rcasons given for the differential
pathogenicity of Urcaplasma species include; un-
standardized methods; imprecise methods to
distinguish among serotypes and biovars; scrological
reagents not widely available; antigenic variability and
host factors complication [17]. Urca hydrolysis was
the unique identification characteristic of the organ ism
from culturc. This was not cnough as it cannot
separate the organism into its 2 known species and
cannot identify the species from non-viable or
contaminated samples. Waites [17] stated that PCR
and other molecular-based methods have now led to
renewed interest in human urcaplasma rescarch and
provide more supportive evidence.

In this investigation all urcaplasma isolates
were identified by PCR as U. urealyticum. No U
parvum was identificd. 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,
Povisen ef al [18] working on males with non-
gonococcal urethritis reported U. urealyticumto 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

. ve
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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 et
al. [21] isolated more Ureaplasma parvum (58.0%)
than U. wrealyticum (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 prevalent species among women in the
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 (35.3%) was
recovered from women with infertility problems.
Ureaplasma species had previously been associated
with female infertility {23]. Similarly, U. wrealyticum
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. wrealyticum from
non-pregnant women and 1 (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 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
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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. wrealyticum is the prevalent species of
Ureaplasma among 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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