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UROGENITAL INFECTIONS INFLUENCE
ON CERVICAL EPITHELIUM PATHOLOGIES DEVELOPMENT
IN CHILDBEARING AGE WOMEN INHABITING KAZAKHSTAN

The aim of the present study was to investigate urogenital infections in association with lesions at cervix in
Kazakhstan women population. Cervical cells were collected from 1,000 women having different cervical pathology for
detection the infectious agents using PCR assay kit. The Kazakhstan women population research showed presence of
different types of bacterial, viral and protozoa agents in cases of inflammation and erosion processes in cervical
epithelium. In pap smears diagnosed as heavy dysplasia, cancer in situ and invasive cancer only viral agents (HPV and
HSV) were detected. HPV infection is not the main risk factor for cervical cancer development in Kazakhstan women

population.

Introduction. Prencoplastic cervical epithelium
abnormalities and cervical cancer are common
factors of infertility between childbearing age
women. Becoming pregnant after treatment for
cervical cancer is highly improbable because one of
the most common forms of treatment is a hyste-
rectomy. Radiation therapy is another common choice
but it can also damage reproductive organs thus
making conception almost impossible. The situation
worsens by the fact that cervical cancer is the leading
cancer among women in many developing countries.
In Kazakhstan about 1,000 women are diagnosed with
cervical cancer each year and about 650 women die
each year from this disease. Therefore investigation
of cervical cancer etiology for the purpose of pre-
vention and early recognition assumes ever greater
importance. This kind of cancer is almost associated
with infection by human papillomavirus (HPV).
Nevertheless other genital microorganisms may be
involved in the progression of HPV associated with
lesions at cervix.

In this study HPV and other genital co-infections
were investigated as possible factors promoting
cervical cancer development risk in women
population of Kazakhstan.

Materials and methods

Study Population, clinics and cytology.
Urogenital infections were investigated in 1,000 wo-
men including healthy and women having different
cervical pathology. The mean ages of patients and
controls were 32 years (15-49 years old). Cervical
samples were taken with cytobrash from ectocervix
and endocervix for further cytological verification of
clinical diagnosis and detection of infections. Cyto-
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PCR diagnostics of urogenital infections: 1 - Chlamydia
trachomatis, 2 - Ureaplasma urealiticum;, 3 - Gardnerella
vaginalis, 4 - Mycoplasma hominis; 5 - Mycoplasma
genitalium;, 6 - Neisseria gonorrhoeae sicca, mucosa; 7 -
Neisseria gonorrhoeae flava, subflava; 8 - Neisseria
gonorrhoeae 1-3, 9 - Trihomonas vaginalis, 10 -Treponema
pallidum; 11 - Herpes simplex virus (HSV I, I1); 12 - Herpes
6; 13 -Citomegalovirus, 14 - Pappillomavirus 6-11; 15 -
Pappillomavirus 16-18; 16 -Pappillomavirus 31-33; 17 -
Pappillomavirus 18, M — internal positive control

logical probes (cervical smears) were divided into
5 groups: inflammation processes - 200, erosion - 200,
severe dysplasia and cancer in sifu - 225, invasive
cancer - 225, normal epithelium using as a control —
150 cases.

PCR - detection of microorganisms. Low mo-
lecular weight DNA probes were extracted using
DNA\RNA purification kit («DNA-Technology»,
Russian). Infections were detected by testing
purificated DNA probes using PCR assay kit
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(«DNA-Technology», Russian). PCR products were
separated on 2% agarose gel and visualized by
ethidium bromide staining (Fig.).

Results and discussion

PCR analysis showed that in all studied groups
Chlamydia trachomatis was present in 18% of the
samples, Ureaplasma urealiticum - 48%, Myco-
plasma hominis - 32%, Mycoplasma genitalium -
25%, Gardenella vaginalis - 26%, Trihomonas
vaginalis - 16%, Treponema pallidum - 5%,
Neisseria gonorrhoeae 1-3, flava, subflava, sicca,
mucosa - 30%, Herpes simplex virus (HSV
L11,6,8,5-Citomegalovirus) - 24%, Pappilloma-
virus (6-11, 16-18, 31-33) - 29%. The distribution
of these urogenital infectious agents in smears
reflecting different cervical pathologies is presented
intable 1.

Analysis revealed the association between Chla-
mydia trachomatis, Ureaplasma urealiticum,
Mycoplasma hominis and genitalium, Gardenella
vaginalis, Trihomonas vaginalis and development
of vulvovaginitis, cervicitis (89%).

In the group of erosion HSV [ I was defined
with high frequency: 15% and 20% correspondingly.

HSV [, II and Citomegalovirus (CMV) were
significantly associated with cases of heavy dysplasia
and cancer in situ: 67% and 35% correspondingly.

Pappillomavirus (HPV) was detected in cohort
of women affected by erosion and malignant cervical
cancer. Many epidemiological studies indicated
relationship between HPV infection and cervical
neoplasia. Genital HPVs are divided into low-risk
(HPVs 6, 11,42, 43, 44) and high-risk (HPVs 16, 18,
31, 33, 35). HPV 16 is the most frequently detected
in cervical intragpithelial neoplasia grade 3 (CIN3)
and invasive carcinoma, while 31, 33 and 35 may be
associated with less aggressive precursor lesions [1].
In our investigation we identified HPV 6-11 and HPV
16-18, 31-33. The frequency of HPV 6-11 types in
malignant lesions of the cervix were 23%, HPV /6-18 -
4%, HPV 31-33 was not detected in investigated samples.

Taking into consideration the fact that HPV
infection in investigated population was not widely
distributed it was assumed, that HPV infection is not
the main risk factor for cervical cancer development
in Kazakhstan population

An interaction between HSV and cervical carci-
nogenesis was investigated by several groups. HSV
was shown not to play direct role in cervical carcino-

genesis [2]. We did not find HSV in invasive cancer,
but revealed the presence of HSV in case of heavy
dysplasia and cancer in situ (67%). According to
our hypothesis the role of HSV agent is in “making
the proper conditions” for HPV-oncotransformation
in cervical epithelium, but this viral agent did not
participate in this tumor inducing process directly.
This potential interaction between HPV and HSV is
supported with many lines of evidence. First, herpetic
lesions facilitate HPV access to the basal layer.
Second, the inflammatory response induced by herpes
may suppress the T helper cell mediated immune
response. Third, herpes infection does induce the
production of nitric oxide resulting in cellular DNA
damage together with direct actions by herpes viruses
on host cellular DNA. Fourth, herpes virus infection
accelerates replication of HPV and increases the
integration of HPV DNA sequences. [3]. Concerning
role of Herpes simplex virus of 5 type - CMV in
cervical cancerogenesis we can find many evidences
of indirect participation of CMV infection in cervical
tumorogenesis [4]. CMV presence in heavy dysplasia
and cancer in situ cases (35%) and its absence in
invasive cancer cases in investigated population
confirm this statement.

Distribution of urogenital infection in groups

Group Infectious agent Distribution,|
%
Control Gardnerella vaginalis 5
Mycoplasma hominis 7
Citomegalovirus 2
Inflammation Chlamydia trachomais 18
processes Mycoplasma hominis 28
Mycoplasma genitalium 22
Gardnerella vaginalis 25
Ureaplasma urealiticum 44
Trihomonas vaginalis 16
Erosion Trihomonas vaginalis 0,8
Herpes simplex virus 1 15
Herpes simplex virus I1 20
Herpes virus 6 6
Citomegalovirus 4
Pappillomavirus 6-11 3
Pappillomavirus 16-18 8
Pappillomavirus 31-33 0,8
Heavy dysplasia | Herpes simplex virus (I, 1I) 67
and cancer in situ | Citomegalovirus 35
Invasivecancer | Pappillomavirus 6-11 23
Pappillomavirus 16-18 4
Pappillomavirus 31-33 0
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Studies in Finland [5], California [6] and Mexico
[7] found that Chlamydia trachomatis increases the
risk of cervical cancer development. It was suggested
that this infection agent might be a cofactor of HPV
risk factor in the etiology of cervical cancer, possibly
by modulating the host’s immunity and/or mainte-
nance of chronic inflammation status [8]. Some
studies in Honduras, the US, Colombia and Spain fai-
led to demonstrate any association between sexually
transmitted infectioous agents, especially C. tra-
chomatis, and cervical cancer [9]. Our data did not
demonstrate any association between bacterial
agents, including C. frachomatis, and cervical cancer
development.

In conclusion, Kazakhstan women population
study showed presence of different types of bacterial,
viral and protozoa agents in cases of inflammation
and erosion processes in cervical epithelium. In pap
smears, which were diagnosed as heavy dysplasia,
cancer in situ and invasive cancer, only viral agents
(HPV and HSV) were detected. The absence of non
viral infectious agents in these smears can be explai-
ned by lack of proper conditions for their growth.
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Pe3srome

KyMuIcThH MakcaThl KazakcTad momyasaiAsIChHIHIATED
oHennepIiH XaThlp MOMBIHEI ITATOIOTHSIIAPEIHLIH, TaMYyBIH-
JAFLI OPTYPIIi YPOTeHUTAILIE MHMEKITASIIAPILIH acCoIa-
LHSUTAPBIH 3epTTey OO Keeldi. 3epTTey MaTeprallbl peTiHae
1000 sitenmepieH XWHAIT aJIBIHFAH KAJBIIITH XOHEe [1aTOJI0-
TUSIIBIK, KATHIP MOMHLIHBIH STIMTETASIAPEI HaliIaIaHbIIIbL.
YporeHuTalb 16l MHDEKIMSIIAP IBIH Ke31eCy XUiliri JaibiH
XKUBIHTBIKTap Al KoJImaHa oTeIphill, IITP amiciMeH matinana-
HBEUIIEL. BakTeprsimap MeH BuUpycTap Oap areHTTep, COHBI-
MeH KaTap XaThlp MOMHBIHBIH, TYPJIi XaFgaimarsl IIaToIo-
IUsIa Ke3meceTiH KapalaibIMIbLIAP aHBIKTAIBIHIE. AYEIP
JHCIUIA3MS, in situ XarmaiblHAa iciK, XaThlp MOMHEI icCiri
peTiHae TMarHo3b KOMBUIFAH YATiIep e BUPYCTHK TaOUFAThI
Oap areHTTep FaHa gerekimsuianrad (HPV mw HSV). Kaszak-
CTaH TONYISIMSICHHIATH oMeIIepIiH, XaTEp MOMHEL DI -
TeMUTAPBIHIATH] OHKOIOTHSUILIK, TATOIOTASUTAPIEIH JAMYBIH-
Jarhl afaM IanuiIaoMa BUPYCH 6acThl (akTop OOIBII
caHaJIMaNTHIHBIHA O0oIXaM Xacayra O0oJanl.

Pesrome

Ilenpro paGoTH OBUIO U3YUEHHUE ACCOIMAIMH Pa3THYHBIX
YPOTCHUTAIHHBIX UH(EKIWIA ¢ pa3BUTHEM IIATONOTHI TMIeHKH
MAaTKH Y JKEHIIWH, TIPeJIcTaBIIOIIIX oy o KazaxcTaHa.
MarepuranoM sl KccIe0BaHUS CITy >KHIIH 06pa3iibl HopMallb-
HOTO U ITAaTOJIOTUYECKOTO SIIUATENNS IEUKN MAaTKHU, COOpaHHbIE Y
1000 >xennH. BeTpedaeMOCTh YPOTEHUTATBHBIX MHEKITH
onpezersum MetogoM [P ¢ ucrone3oBanmreM roroBoro HaGo-
pa. OGHapy»k€eHO IIPUCY TCTBUE ar€HTOB OaKTepUAIBLHON U BU-
PYCHO# IIPUPOIBL, & TaK>Ke IIPOCTEHITINX IIPU Pa3IUIHbIX (GOHO-
BBIX ITATOJIOTHSIX INEUKU MaTKU. B o6pasiax, JMarHoCTHPOBaH-
HBIX KaK TsDKENast JUCIUIA3HsL, CANcer in sity, pak MeHky MaTKu
JIETEKTUPOBAHEI TOIIBKO areHTH BUpYCcHOU mpupojel (HPV u
HSV). Crenyer npearonoKurh, YTO BUPYC IMAITUIDIOMBI YEIo-
BeKa He SBIBIETCS [TIaBHBIM (HaKTOPOM PHCKa Pa3BUTHS OHKO-
JIOTMYECKUX ITATOJIOT A SIUTENNS IIEHKY MaTKH Y KEHIIHH I10-
mysimu Kazaxcrasa.
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