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ABSTRACT

This study was designed to investigate the preealesf pathogenic microorganisms associated withinitg
among women of reproductive age in Owo, Nigeria is@nvironment. Sixty five women visiting theagaology
unit of the Federal Medical Centre Owo were readifor this study between December 2010 and Mag.28igh
vaginal swabs were obtained from the subjects iollg informed consent with the assistance of thesglants.
The bacteria isolated were Staphylococcus aureus;ofinii, S. massiliensis, Micrococcus lylae, Lotsxzus
sanguinis, Brevibacterium epidermidis, Burkholdedepacia, Fransciella philomiragia, Neisseria gortareae,
OFBA-1, Bacillus megaterium, Citrobacterfreundiiitfr6bacter spp. and Escherichia coli. Candida aliis was
isolated from 17% of the subjects along with baate©Organisms isolated from cases of pelvic inflatory
diseases are S. aureus, S. cohnii, Bacillus megaterBrevibacterium epidermidis, Franciella philoagia,
Escherichia coli, Citrobacter freundii and Candidabicans. Isolates from patients with infertilitypclude
Brevibacterium epidermidis, S. aureus, Luteococaaguinis, Citrobacter freundii, OFBA-1 organism,
Micrococcus lylae, Neisseria gonorrhoeae and Caaditbicans. Burkholderia cepacia and S. aureus vigstated
from cases of delay and infrequent menstruatiorga@isms isolated from pregnant women were S. aurg@us
cohnii and L. sanguinis. Isolated bacteria gaveiedresistant patterns to the antibiotics testelde Gram-positive
organisms were more resistant to the combinatiomropicillin/cloxacillin with 21.74% susceptibilityyhile the
Gram-negative organisms were highly susceptibleipoofloxacin, sparfloxacin and streptomycin (916 2ach).
Resistance to multiple drugs were reported amorg#tterial isolates
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INTRODUCTION

The human vagina normally has a mucous dischargehwtelps to keep the vagina moist and clean. mbisnal
discharge is clear, has no odour and causes tatiori. However, a deviation from this norm suggesginitis; an
inflammation or infection of the vagina. Vaginiiss a common medical complaint in women of reprohecage,
especially vaginal infection of bacteria origin ¢bexial vaginosis, BV) [1]. Bacterial vaginosis,eoaf the common
causes of malodorous vaginal discharge, has alegryawareness in women probably due to the asymytiom
nature of the infection. Thus, most women self-roai and when symptoms get complicated, they seslcal
attention [1].

The vaginal microbial ecosystem is balanced byeal@minance of protective lactobacilli [2], but whirere is a
shift in this balance, an overgrowth of vaginal enades or Gram negative bacteria (suci\@pobium vaginae,
Gardnerella vaginalis, Megasphaespp, Mycoplasma hominis, Ureaplasma urealytigumesult in infection and
malodorous discharge from the vagina [3]. Otheragipganisms implicated in vaginosis dméchomonas vaginalis
(trichomoniasis), andCandida albicangcandidiasis). The vaginal flora varies based dfedint factors such as
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hormonal, multiple partners, use of oral contraizegt and use of antibiotics for infections in atbedy parts, use
of condoms, smoking and bad habits in terms ofdnygi All these are risk factors for genital infens [4, 5].

Bacterial vaginosis has been associated with isextausceptibility to sexually transmitted infenio(Herpes
Simplex Virus, Human Papilloma Virus, Human Immueficiency Virus), and has also been linked to aseer
pregnancy outcomes like premature membrane rupinng-amniotic infection, premature labour andily,
abortion and low-birth-weight infants; thus, BV o great interest to most clinicians [6, 7]. A cdmdiion of
vaginal pH at >4.5, thin homogeneous vaginal diggdaclue cells in vaginal fluid when examined ragmopically
and amine/fishy’ odour is used in clinical diagis], while microbiological diagnosis employs thse of gram
staining grading by Nugent score, which places BY score of 7 — 10 [8].

MATERIALSAND METHODS

Study area and population

This study was carried out at Federal Medical Geftwo, Ondo state, Nigeria over a six month pe(iaecember
2010 — May 2011). Ethical clearance was obtainedhfthe Ethical Review Committee of the hospitabptio
carrying out this study. The investigation was ieafrout on women of reproductive age and high \algiwab
samples were obtained from Sixty-five patients with use of swab sticks. Information was obtairmednfeach
patient as regards, marital status, state of pregngregnant or not pregnant) as well as inféytiMicrobiological
investigations were carried out on the samplesiddain the Microbiology Laboratory of Achievers iersity,
Owo, Nigeria.

Collection and processing of samples

Exposing the posterior fornix with a sterile vadigpeculum, a sterile swab stick was inserted ¢& pihigh vaginal
swab. The swab stick was immediately replaced snciasing and labeled appropriately. Each specimas w
refrigerated at & as soon as it was collected.

Inoculation, isolation, characterization and iddigation

A microscopy examination was first carried out ba High Vaginal Swab (HVS) specimen by adding ndsaine
into the swab sticks and placing a drop on a gitide for viewing under the microscope in ordeckheck for pus
cells, epithelia cells, yeast cells etc. Anothav flrops of the sample was placed in the nutrieottband incubated
at 37C for 24h. A sterile wire loop was used to inoceliom the nutrient broth on nutrient, blood andaiiate
blood agar plates. The plates were incubated % 83 24h and thereafter observed for obvious nhiedogrowth
(colonies) on the surface of the culture plate.seéghient sub-culturing in selected media was camigdo further
purify the isolates. Cultures were Gram-stained mondphologies of the organisms observed under iheostope.
Biochemical tests were carried out on the bactés@htes as described by Barrow and Feltham [tetification
of microorganisms, based on cultural, microscopid hiochemical characteristics was determined uamg@nline
bacteria identification system, the Gideon Inforicgf11], with reference to Barrow and Feltham [1&}d Garrity
et al [12].

Antibiotic susceptibility test

Susceptibility test was determined using antibialisc after due sub-culturing. Briefly, the isolta@djusted to
McFarland standard, were inoculated in Muller Hilagar plates, streaked evenly using cotton swatésabowed
to set at room temperature. Antibiotic discs welac@d on the set agar plates, allowed to equikbedtroom
temperature for 15 minutes and finally incubate@AC for 24h. Thereafter, the plates were observedliwious
zone of clearing, and recorded as either susceptiblesistant, as described by Clinical and LaboyaStandards
Institutes [13, 14]. The antibiotics tested were dyrcillin, AMX 20ug , Augumentin (Amoxycillin/clevanic
acid), AUG 20/10ug, AmpicillinCloxacillin, AMC 10aug , Ceftriaxone, CRO 30ug, Gentamycin, GEN 10ug,
Ciprofloxacin, CIP 5ug, Perfloxacin, PEF, Ofloxaci®FL 5ug, Erythromycin, ERY 15ug, Trimethoprim/
Sulphamethazole, COT 1.25/23.75u9, , Chloramphér@idl 30pg, Cefuroxime, CXM 30 pg, Streptomycii,FS
10pg, Sparfloxacin,SPA 5ug.

RESULTSAND DISCUSSION

A total of sixty five vaginal swabs were obtainedm 26 singles and 39 married women. Microorganisrase

isolated from the vagina of all the women studi€de bacteria isolated weftaphylococcus aureuS. cohnij S.

massiliensis Micrococcus lylag Luteococcus sanguinisBrevibacterium epidermidisBurkholderia cepacia,
Fransciella philomiragia Neisseria gonorrhoea@FBA-1, Bacillus megateriumCitrobacter freundij Citrobacter

spp. and Escherichia coli Candida albicanswas isolated from 17% of the subjects along witttteria. The
prevalence of these microbial isolates was as pteden Figure 1.
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Figure 1: Freguency of isolation of microorganisms from vagina

TABLEZ1: Distribution of microbial isolates from high vagina swab along marital status

Single

Married

Staphylococcus aureus
Bacillus megaterium

Brevibacterium epidermidig
Francisella philomiragia
Burkholderia cepacia
Citrobacter freundii

Staphylococcus massiliensj

IS

Brevibacterium epiderm|dis
Micrococcus lylae
Staphylococcus aureus
Citrobacter freundii
Staphylococcus cohnii
OFBA-1

Neisseria gonorrhoeae

Escherichia coli
Luteococcus sanguinis
Candida albicans

Candida albicans

TABLE 2: Distribution of microbial isolatesfrom high vagina swab along diagnosis

PID/vaginal discharge Infertility Delay/infrequent menstruation Pregnancy
Bacillus megaterium Brevibacterium epidermidis @&eas S. aureus
S. aureus S. aureus Burkholderia cepacia L. sanguin
Brevibacterium epidermidis L. sanguines Candidacalbs S. cohnii
Francisella philomiragia Citrobacter freundii Miorcoccus lylag
S. cohnii OFBA-1 Candida albicans
Escherichia coli Neiseria gonorhoeae
Candida albicans Candida albicans
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Figure 2: Susceptibility of Gram positive bacterial isolates from vaginato antibiotics

The distribution of the isolated microorganismsnglanarital status and clinical diagnosis are priesem Tables 1
and 2 respectively. Organisms isolated from caseI® are S. aureus, S. cohnii, Bacillus megaterium,
Brevibacterium epidermidis, Franciella philomiragigscherichia coli, Citrobacter freundiind Candida albicans.
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Isolates from infertility patients includB. epidermidis, S. aureus, Luteococcus sanguinigpléacter freundii,
OFBA-1 organism, Micrococcus lylae, Neisseria gohoeaeand Candida albicans. Burkholderia cepaciadS.

aureuswere isolated from cases of delay and infrequesstruation.
wereS. aureus, S. Cohnii, M. lylandL. sanguinigTable 3).

Organisms isolated from pregnant women
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Figure 3: Susceptibility of Gram negative bacterial isolates from vagina to antibiotics

Table 3: Multi-drug resistant patterns exhibited by bacterial isolatesfrom high vaginal svab

DRUG COMBINATION FREQUENCY
Gram positive
PEF/GEN/AMC/AUG/CXM/CRO/CIP/STR/COT/ERY 7
AMC/AUG/CXM 4
AMC/AUG 3
NO RESITANCE 6
Total 20
Gramm negative
COT/CHL/SPA/CIP/AMX/AUG/GEN/PEF/OFL/STR 2
COT/CHL/AMX/AUG/PEF/OFL 3
COT/AMX/AUG/GEN/PEF 3
AMX/AUG/GEN/PEF 11
AMX 3
No resistance 8
Total 30

NR = No Resistance to any of the antibiotics used

Isolated bacteria showed varied resistant pattertise antibiotics tested. The Gram-positive orgars were more
resistant to ampicillin/cloxacillin with 21.74% sueptibility. The Gram-negative organisms were highisceptible
to ciprofloxacin, sparfloxacin and streptomycin .@2% each). High prevalence of multi-drug bactergs reported.
Seven (35%) of the 20 Gram-positive isolates testexd resistant to all the antibiotics used, whe(63%) of the
30 Gram-negative bacteria were resistant to 3-1iBiatics (Table 4).

In this study of microorganisms associated withiwvalginfections, both bacterial and fungal isolatesre been
implicated. Staphylococcus aureuselongs to those pathogenic bacteria not commordgemt in the vagina but
however, have been implicated in vaginitis. Infestof the vagina by intestinal flora is quite commaue to the
close proximity of the anus to the vagina [15].tRarmore, it was also reported that whenéamtobacillusspecies
is displaced by an overgrowth of pathogens Ikscherichia coli, Group B Streptococcus, S. aurewmnd
Enterococcus faecaliqall organisms classed as aerobic vaginitis, AVhpgens), clinical signs such as
itching/burning sensation, dyspareunia, yellowisbcldarge and increased pH are triggered. In a sbid§31
patients attending routine prenatal care, 7.9% hawvderate to severe AV signs and symptoms [15hrather
study of 3000 women, 4.3% were found to have se&fein which 49.5% of them were postmenopausal.[16
Aerobic vaginitis was also recorded at 12.6% intheostudy of 215 women [17]. This study records plhesence
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of plausible AV pathogens in all the women attendihe clinics, although the pathogenicity of thesganisms
were not determined as many of them could constittaginal microflora, but being drug resistant isesious
concern. While vulvovaginal candidiasis was recdrde17% of the subjects, of noteworthy is the oemce ofS.
aureusin all the categories of women.

The therapy for AV should include an antibiotic lwan intrinsic activity against the majority of lexda of faecal
origin. Optimal treatment includes antibiotic wiitlle/no effect on normal flora, especiallactobacillusspecies,
while eradicating the enteric and other speciesootamination. In a study that measured the MI@rafifloxacin,
ciprofloxacin, ofloxacin, erythromycin, doxycyclinelindamycin, ampicillin, kanamycin and vancomyeigainst
some vaginalactobacillusspecies, kanamycin, ciprofloxacin and ofloxacin evegported to show the best MIC
result and in a concentration range potent enoggimsat AV pathogens [18]. The fluoroquinolones (offpxacin,
ofloxacin and pefloxacin) have been reported byotesearchers to have good clinical successds littli¢ effect
on the normal flora of the vagina, allowing for iapecovery [19, 20]. This study also recorded ghhpercentage
potency of fluoroquinolones against AV pathogen$@iB87% and 91.67% for gram positive and gram megat
respectively.
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