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Abstract

The main aim of this study was identification of most common microorganisms associated with
vaginitis,

This study was performed between Feb, 2003 and Juan, 20014, involving 215 married women at 13-
4% years who attending TGH and private clinkc in Tikrit city; they were exaomined and tiking high
vaginal swah. For dingnosis, used Amsel's criteria, Gram staining of vaginal discharge, culture and
polymerase chain reaction (PCR).

Yulvovaginal candidipsis is most common T0{31.6%) woman infected with C. albicans than BY
aszociated G, vaginalis 18{8.4%), In our distinct. Recognize Candida spp. are nod always done by
culture, with presence of E. coli and 5. aurens were 25(11.6%) and 16(7.4%) respectively. The most
affected age was 15-29 year (19.5%). The history of abortion and PTL in those patients wos at 15t
and 3rd trimester of pregnancy. In this study molecular method (PCR) was used to diagnose BY
associated G. vaginalis and ot the sametime to diagnose Candida spp. PCR is a novel tool with
excellent sensitivity and specificity especialy in fastidions MLO as G. vaginalis. By dise diffusion
method showed resistance 100% to metronidazole,

We conclude that Candida vaginitis is most common in our distinet. The clue cells and
measurement vaginal pH ure the most smitable tests of Amsel's eriterin for prediction of BY
associated Grvaginalis, In addition, the se of metronidazole is nol always benefit so we need
further study of sereening and use of newer local untibiotics and disinfectants.

—
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vears (3). It 5 an enommous health problem in
both developed and developing countries. BY
has not been considered o pathogenic condifion

|
Introductions
Vaginitis is an inflammatory of the
vaginal mucosa or infection of the vagina, is

the mo#t common gynecological condition
encountered by physicians in the office, whose
incidence appears fo be increasing s
estimated that 75% of women will experience
at |east one episode of vaginitis (1), The most
common  couses of vaginitis are  vaginal
candidizsiz, Baderial vaginosis (BY), serobic
vaginitis (AV), and Trichomoniasis (2}
Adthough vaginitis s not serious condition i
strictly medical terms, it may have discomfon
and frequent visits most of women have o
ieast one episode of it's during childbearing

in the past, but recently it has been found 1o be
significantly  associated  with  obstetric
infections and possess a pofential threat to the
fietus and newbomn (4, 53, BY is charncterized
by overgrowth of facultative amaeulie
bacteria {Gardnerella voginalis), olso anacrobic
Gram negative rods (2). Amonig the othes
causes of vaginitis, Sireplococcal B-hemalytic,
Ecoli derived from normal  intestinal
microflors  and  Staphylococous - pureus i
mumed AV (5, 6). In Cascasisn women the
previlence of vaginitis is 5-15%, in African &
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American blacks 45-55%. In Asian sround 20-
3Pe More than T0-75% of women are
exposed 10 vaginal candidiasis (T} It is caused
by Candida spp. couses jiching edema,
erythema of the vulva, vaginal discharge of
white clots & pain (%), C. albicans is
responsible  for T70-90% of all  vaginal
candidiasis  while Candida glabeata s
responsible for 14%, Alse Saccharomyces
cerevisiae i5 reported as a cause of visginitis,
The pathogenesis of pratern birth and other
adverse  pregnancy outcomes  linked  with
reproductive  ract infection remains  pooriy
undersieosd, Mucolyiic  enzymes,  incloding
micimases gid sialidases (neuraminidiase), are
recopnized vindence factors in bacteria thmt
CalEe BV, such enEyme=prodiecing
microorginlems  may Inerease the risk of
subclinical  intraserine  infection  during
pregnancy and thus increase risks of preterm
hirth (9).

Materials and Methods

Patients:  The study population was composed
of 215 maried women, af aged between: 1549
yrs old, who ottending the outpatient of
gynecological and obstetric clinic in Tikrit
Tenching Hospital and private clinies in Tikrit
provinee in the period from February 2013
January 2014, Most of the patients were
suffering from vaginal discharge, ftching or
irritmion, and sometimes bad odor, dysuria and
dyspareunin. The patients with diabetes mellitus,
received  cortigosterolds  drug,  mahgnancy,
vaginal hleeding, and menstrual bleeding and
received antimicrobial drugs less than one week,
will be excluded from this study. Control were
&5 apparemly healthy (no signs and symptoms).

Sample collection and treatment: By using
unlubricated sterile Cusco's  speculum  was
inseried into vaginal women and the Imeral and
posterior vaginal fornix were swabbed with two
sterile cotton tipped applicators. Ome of the
swib wis for put in fube with sterile Amies
trumsport  media  and  transported 10
microbioiogical [aboratory where cultured, and
other swab be was for microscopic examinatisng
{wei mount and Gram staln). A PH strip placed
in contact with the secretions on the speculum

aiter it had been withdrawn messured vmginal
PH. BV and AV was clinically diagnosed when
presence homogeneous vaginal dischasge and
PH = 4.5. Amine test was performed by adding a
drop of 10% KOH 1o the discharge on the used
speculum (whifl test), on the shide (aniff tex)
fishy amine odor release (10). Clue cells were
diggnosed by Gram staining in which vaginal
epithelial cell covered with gram varinhle shon
bacilli. The patients were considered have BY
when they have at least three out of four clinical
signs and sympioms (11} For culture, used
selective media for Govaginalis is Columbia
blood agar base, with FDOS6, incuhated
anaercbically at 3TOCH48 hour in candle jar to
provide 5-10% CO2. Another swab streaked the
Biood agar, Chocolate agar which were
incubated in microaerophilic atmosphere while
MacConkey's agar, Eosine methylene blue agar,
Mannitol salt agar, Pseodomonas  agar and
Sabournud’s dextrose  agwr-Chioramphenicol
incubated perobically at 37 OC/24 h. but fungi
incubation may reach 72h

The Procedure of DA extraction  [from
Ciardnenalls vaginalis:

L. 1.5 ml of s sotwroted culiore was
harvested with centrifugation for 3 min at
14,0000 rpam.

2 The cell peller was re-suspended mnd
Iysed in 200 (1] of lysis buffer (40 mM Tris-
pcetnte pH 7.8, 1 Mm EDTA, 20 mM sodium
acetate, 1% SDS) by vigorous pipetting. Then
put in water bath at 650C for 5 min.

3. To remove the most proteins and cell
debris, 66 (/] of M NaCl sofution was added
and mixed well, and then the viscous mixture
wies centrifuged at 14,000 rpm for 10 min &l
A0 (cold centrifuge).

4. Afier transferring the clear sepernatant
fnto & new Eppendrof wbe, gn equal volume of
chlarolorm was added, then mix on o rotating
mixer for 15 min when o milky solution was
completely formed,

5 Following centrifugation at 14,000 rpm
for 5 mip, the supermatant is then removed 1o
another Eppendrol tube mmd dooble volume of
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100% jeed Ethonol wiss added and added 100 )
of Ammonium acecate,

& The fubes were inverted 5-6 t(imes
gently to precipitated DNA, then centrifuged at
10,000 rpm for 3 min

T The supernatant from this. last step
discarded and 1 ml of ethanol (70%) was added,
again tubes centrifuged 10,000 rpm for 3 min,

B Repenting Step 7, and the supernatant
discarded and 30 1 of distll water was added o
re-suspended (dissolved DNAL

0. The stock DINA is kept frozen at {-2000)
nthl use,

*PCR assay: The primer used was sialidase Sial
(Fr: ATGOAA COGTOGTITCAACGAAG nnd
SieliRp CATACGCGTTTTATGTCT CTTOLC.
The components required for Premix PCR
Reaction in both Govaginalis. & Candida
including of total volume was 20 | consist of
{AccuPower® PCRPreMix 2011, Forward primer
1 Tt concentration 1.25uM, Revers primer 171
at concentration | 250M, DMNA Tamplate [MI at
concentrution 30 ng and Sterlized deionized
distilled water 1501

*MNA Extraction from Candidna:

For  direct yeast cell amplification, a single
colony npproximately | mm in diameter was
plcked with & micropipette tip, suspended in
5 Jlof sterile D.W in & microcentirfugs tube, and
vortexed; then, 0.5771 of this suspension was
used in PCR. The extraction of DNA performed
manually according to (12 ). Two primers were
selected, the first was to detect Candida spp.:
CANIA  (OAGGGCAACTCTGGTG) and
CANIB (CTGCTTTGA ACACTCTAA) and
the second was 1o detect C.-albicans from non-
albicans:; CALBI
{TTTATCAACTTGTTGTCACACCAGA) and
CALB2 (ATCCOGOCCTTACCACTACCG)Y in
sarne line with (B},

The PCR produéis were nin on 1%

agnrose pel and electrophoreses were done at
1M ¥ in TBE buffier. The gel was pre-stained

with 0.05% ethidium bromide. The DNA bands
were detected by Deskop Gel imager scope 21
ltraviobet trunsi luminator,

Results

The presemt study showed vaginitls, was
coused by veast Infection. more prominemnt

45.5% than BV associated G. vaginalis §.3%.,
while AY was 39, These resulis were
sigmificant, (Table 3). the most age group
infected with vaginitis was bebween 25-29 yr.
(19550

The present study =showed women with
vaginitis and BV had previous obstetrical
problems such &s abortion in the first timester
were 4001 8.6%) case out of 215 patients, then in
third frimester Incleding PTL and still bicth
abmet [B(H.37T6) bt bess in second trimester
including 14(6.5%) case (Table 4).

The most clinical features of BY was thin
homogenons vaginal dischorge (1157215), then
bad offensive vaginal odor and itching were
(94215) for each of one, while dysuria was
(662153, (Figure 1),

The present study showed the most sensitive test
were thin homogenous vaginal discharge and
vaginal pH =4.5 had 100% for each one while
specificity were 30.7% and 47.2% respectively,
Muost sensitive and specific test was clue cells
BE.8% and 95.4% respectively, (Table § & ).

PPY positive predictive value, NPV= negative
predictive value Frequency of

The present study showed Candida albicans
was most commen microonzuism 32.5% which
causes Candida vaginitis, while BV associated
Oovaginalis was 8.3%, as well a3 AV was
common, caused mainly by Staphvlococcus
ourcus, E. cofi, and Staph. Coagulase napgative
T.4%, 6.5% and 4.6% respectively. Then Siwrep,
propenes and Klebsiella spp was 3, 7% for each
orse [ Table T

PCR provide to be an easy and relfable
method 1o determing the presence of veast, a
common exuse of vagingl infections. The primer
pair CANIA and CANIB were uwed in
umplification of the targel reglon of 185 rRNA
gene for Candida spp., the production about 210
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bp at in (Figure 3). While specific primer for
C.albicans were CALB]1 and CALB2X the
production of amplification size between 273-
280 bp (Figure dywhich did not amplified with
non-afbicans candida.

Discussion

Vapinitis or vagimal infections are still a
mnjor cause of morbidity, mnd are not reportable
diseases: therefore, sccurate estimates  of
incidence ore unovaitable (6), The dingnosis
methods of BY and Candida vaginitis depended
on the acuity of the cliniclan. The lack of
giandardized  and  diagnostic 1ools  lead o
misdiagnosis  and  consaquently  incosrect
treatment (13). The present study showed
vaginitis, was caused by yvenst infection, more
prominent 46.5% than BY associated G.
vaginalis 8.3%, while AV was 396 Thess
results were significant, (Table 3). The results
agreed with (14) reported BY sssociated
G.vaginalis incidence 5.2% in non- prégnant in
Baghdad, also (15), mentioned the prevalence of
BY was T80 and BY nssocialed G.vaginalis was
7. 7% in Basrah, while in AL-Diwnniya eity (16},
reported 28.6% women affected by BV and
93.7% of them with BY associsted G.vaginalis,
as well ms reported 32.6% with other vaginitis
like Candidizsis, In Babylon province (8)
mentioned in their study out of 105 vaginal
sample 97 was infected with Candida vaginitis.
Also, the present study accepted with (13),
which showed 10-20%% of women infected with
BY and approximately 75% vaginal  yeast
infection. This difference in incidence of BY
associnted Govaginalis may be aftributed to the
preservative relationships in the Iragi society, in
addition 1o that, the fact that most women in
these studies were single and possibly had
multiple sexual partners (17), at the same time
G. voginalis colomzes uncircumeised men méne
frequendly (18). The most age proup infectad
with vaginitis was between 25-29 yr, (19.5%),
noreed with (16) mentioned most affected age
group between 25-34 vr. wis 40.5%, also with
(15) reported the mean age of women with G,
vaginalls infections was 25.6 yr. compared 1o
those with no O. vaginalls 26.9 yrs, Other study
showed the age ranged betweoen 21-25 years

most nfected with BY sssociated G, vaginalis
28.2% (4% Alo nccepted with (19) showed
Indian women infected with BY most comman
26 = Hryr, wis 23%.

The presesd stady showed women with
vaginitis and BY lad previous obstetrical
problems such us sbortion in the first irimester
were 400 18.6%) case oul of 215 putients, then In
third trimester including PTL and -still binh
ahoud FE(E.IT%), bul less in second trimester
including 14{6.5%) case. The resull accepted
with {20:21), who found 95% of premature
rupture membrane and FTL has BY, and
treatment of BY will reduce prématune rupione
membrane with PTL, (Table 4}

The: most. clinical features of BY was thin
homogenous vaginal discharge {115215), then
had offensive vaginal odor and liching were
(215) for each of one, while dysunfia was
{66/215), agreed with most of the studies (3.
15,16,22). These may attributed to the first step
in pathopenesis of BY and AV 5 decrease i
number of normal flore (Lactobacilli spp.),
which are responsible for production of lactic
ecid by fermemation of glycogen which presents:
in vaginnl epithelinl cells then moking acidic
vaginal pH, so will become alkaling which is
sultable for proliferation and  growth  other
bacteria  mainly  Govaginalis  and  other
pathogenic bacteria {Figure | ).

Cime of the most important lest used for
disgnosis of BY associoted G. vaginalis &
Amsel's test depending on clinical festures mnd
[nboratory examination. These criteria were thin
and milky homogenous  vaginal - discharge,
vagingl pH > 4.5, positive amine test-which give
fishy odor, presence of clue cells (32). In the
present study showed the most sensitive test
were thin homogenous vaginal discharge and
vaginal pH =4.5 had 100% for each one while
specificity were 5007% and 47,2% respectively.
Most sensitive and specific test was clue cells
$8.8% and 93.4% respectively, {Table 5 & &)

The present study showed Candida alpicans
was most common microonganism 32.5% which
causes Candida vaginitis, while BY associated
Crvaginalis was 8.3%. a8 well as AV was
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common, camed mainky By Staphylococcis
purens, E. coli, and Staph, Coagulase negative
T.4%, 6.5% and 4.6% respectively, Then Strep.
pyogenes and Klebsiefla spp was 3.7% for each
one. The results accepted with (15), reported
Candida vaginitie wes 20.4%, and Govaginalis
was T.7% while Staph spp., and E. coli were
9.9% and 2.4%6 respectively. Sireptocotcus-spp.,
and Klebsiella spp, were 6:1% and 1.5%
respectively. Also, in the same line with (6, 16,
23), mentioned C.albicans was  11.9%,; while
Staph: auréus and Beta haemolytic streptococci
were T4% and 3.6% respectively (16,

PCR provide 1o be an easy and reliabbe
method 1o determine the presence of yeast, a
common cause of vaginal infections. The primer
pair CANIA mnd CANIB were used in
amplification of the target region of 185 rRNA
gene for Candida spp., the production ahout 210
bp as in (Figuare 3), While specific primer for
C.albicans were CALBl and CALB2 the
production of amplification sive betwesn 273-
280 bp (Figure 4)which did not amplified with
non-albicans candida (B).

Regarding G, vaginalis produce certain virubend
fectors such as Sialidases, formerly known as
neuraminidases, are enrymes which cleave
nlpha-keiosidic linkopes beiwesn the plvoosyl
residues of glycoproteing, glyeolipids: Sialidases
have been implicated as virulence factors in G.
vaginalis (but not in all biciype so some
G.ovaginalis  sialidase +ve and other -ve)
demonstrated that 84% of women with BY have
detectable sialidasex in their vaginal flodd and
that the specific activity is higher in ihesa
women than in women without the syndrome
9. We used specific primer Sial (F):
ATGOAACGTCGTTCAACGAMAD  and  Sial
(R} GATACGCGTTTTAT GTCTCTTGC, The
expected DNA Tragment of 682 bp was observed
243,

Many genital infections occur because of new
sexual  practices,  invelving  significant
imicrobiological aspects. When we compared
between the cultural procedures with clinical
tesiz, we found that isolstion of G vagimalis

with less efficiency  and less validation in
diagnosis of BV. We think the presence of clue
cells with vaginal pH measurement are the most
suitable tests for prediction of BV, The
modecular technigue (PCR)Y is the excellem
sensitive and specific tool to identify the
pathogenic organlsms mvalved in BY and yeast
wvaginitis, since the last one can not be sccurately
diagnosed by clinical symptoms snd culfure to
identify the Candida spp. The wse of
migironidazole not always wselol especialiy those
with recumrent vaginitis and BY, becaose of
exagperated use of megronidizole in Irag.
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Table 1: PCR conditions used in the present study in G. vaginalis.

1 Cycle Initinl denaturation 94 3 min

Denaturation steps 4 30 sec

Step 2 | 30 Cycle  Annealing steps 54 10 sec
Extension step 72 1.30 min

Step 3 1 Cycle Final Extension 72 10 min

%.1. | Hold 3 S

Table 2:PCR conditions used in the present study in Candida.

Step Character Temperature | Time Cycler
1 Initial denaturation Q50C 30 see. | 1 evele
Denaturation 9s0C 5 min.
2 Annealing 600 L5min. | 30cycle
Exténsion T2 1 mim,
3 Final extension TI0C 10 min. | 1 eyele
4 v 400C Hold

Table 3 :Distribution of BY and vaginitis in married women.

Disease Patient NO. W Control NOL | %

C. vaginitis 100 4651 |0 0

AY 84 39.06 0 0

BY 15 537 0 0

Other aetiology | 13 6.04 0 0

Total NO. 215 100 65 100
XX X1=180, df= 4, P value < 0.05 significant

Tahle 4: Obstetrical problems in patients with BY & vaginitis

0 8
14 1
18 2
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Table 5: Frequency of Amsel's criteria test prediction of BV (G.vaginalis) [Amsel et al
1983, at least 3 of 4 to consider BV].

122
3

94

Table 6: Validity of Amsel's criterin diagnosis of BV (G. vaginalis)

Amsel's w ::Hﬂ! Podity | 8 ;‘“m (precision | NPV
criteria o naguiies )

Clue cells 8 95 5 11 95 G4 99

Amine test | 67 58 42 33 59 13 95

il B 51 49 o 55 16 100
discharge

PH 104 47 53 1] 52 15 100
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7: Microorganisms isolated from women with vaginitis &control

w Paticat = 215 Control = 65

i NO. Yo NO. k]
Candida albicany 70 3.6 0 0
Candida glabrata 10 4.7 i ]
Sachrmycls cervisia 20 9.3 0 0
Gardnerella vaginalis 18 8.4 2 307
Escherichia. coli 25 1.6 1 1.53
Staphylococeus aureus 16 T4 0 0
WM 1= 7.0 4 6.15

Streptococcus pyogenes 8 3T 0 o

Enmm f 2.3 5 7.69
Streptococcus agalactiae 6 1.8 14 21.53
Wm. 8 A7 0 il
Enterohacter spp. b 2.8 0 0
Proteus spp. IE 1.4 0 0
Pseudomonas spp. 1 0.8 0 0
Enterococcus faecium 1 0.5 2 307
Entervcoccus avinm 2 0.9 0 0
Aer, viridans 2 0.9 0 0
Streptococcus salivaris 1 0.5 0 0
NO ;rmﬂh of MLO. 13 6.0 37 56.92

~ Total 2 65 100
g

Vaginal Offensive Priritis Dysuria

discharge  vaginal Signs & symtomes
oder

Figure 1: Genital signs & symptoms in women with vaginitis & BV.

Tikrit Medical Journal 2015:20(1):96-105



Diagnosis of vaginitis in married women by microblologlcal and molecular methods in Tikrit City

200 bp
500 bp
1000 bp

Figure 3: Agarose gel electrophoresis of Amplified PCR products of Candida by CANIA
and CANIB primer, A lane 100 bp of mlocular size.

300 bp
500 bp

1000 bp

Figure 4: Agarose gel electrophoresis of Amplified PCR products of Candida albicans by
specific primers CALBI and CALB2.
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