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CERVICAL CANCER: TRIGGERING FACTORS
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The relevance of the study of cervical carcinogeniesdue to the high incidence of the papillomasinfection among

young women (up to 95%), which oncogeneicity haanh@oven to date. Thaurpose of the present study was the analysis of the
findings of recent studies on the triggers of @alvcancerogenesis. The author emphasizes thadmadf immunocytochemical study
of cervical cells for the detection of toll-likecaptors (TLR 3,4,7,8), nitric oxide synthase (iNCiB& NF-kB p 65 transcription factor,
which are the controllers of the cellular cycleeTdysfunction of these enzymes leads to carcinegenEhe analyzed publications
indicated that the TLR 3, 4, 7, 8, INOS and NFgkB5 expressions in the epithelial cells of cehdeacer significantly exceeded the
one in the benigh HPV-cells and disease-free speEm<0,005). Thus, the TLR/NO signal path is involvadhie pathogenesis of
cervical cancer and is subject to study. Anothémtpai the presented review is the effect of tHatés on DNA-methylation and the
expression of tumor suppressor of the FHIT (Frigfistidine Triad) protein, which inhibits the cesai neoplasia. The studies were
conducted on the CaSki (16 HPV-positive) &i33A (16 HPV-negative) cellular lines in women with CalNd carcinoma. It has been
established that the higher the grade of the @r@sions the more elevated the level of FHIT-iylatfon was, whilst the level of the
RBC folate was decreasing. Thus, the deficiendplafes is one of the links of cervical carcinogené¢hat should be considered by
clinicians. The publications also reported on tHe&vHL1capsid protein as a marker of the tensiorheflbcal cervical immunity,

induced by the HPV infection. The capsid testdmbination with and quantitative HPV-test of cealispecimens can be used as a
criterion for the effectiveness of conservativedpg in CIN.

Keywords: cervical cancerogenesis, toll-receptors, nitridesynthase, folates, papillomavirus.

Nowadays, cervical cancer (CC) is regarded as dnéheo most common cases amongst all
gynecologic malignant tumors worldwide, thus, atitaj the top place in this category of oncologsedses
accordingly. The incidence rate of CC is accouffibe®,1 per 100 000 women (in Western Europe) dhd 2
per 100 000 (in Eastern Europe and Central AZlp)Approximately 50% (12 700 among 25 700 women)
with CC die every year in these regions [24]. Tine @f the present study was the analysis of thdirigs of
recent studies on the triggers of cervical can@regis. Human papillomavirus (HPV) is the maindaftr
triggering the CC and has been widely studied wadd [24]. Since HPV is a sexually transmitted drtifen
(STI), CC s classified as a preventable diseasegby, targeted educational sources availabi&lftalyers of
the population, timely screening and appropriaterientions were found to be perfect tools in #dction
of the burden of CC. There is a consistently ungvattern affiliated with the scope of screeninglyea
diagnosis, and timely cure stipulated by numerssisas, thus, screening rates are conducted lgeerfity in
low socioeconomic and low resource regions takimg account certain ethnic and age variations. For
instance, black American females tend to develograzed stages of CC more often than their white
counterparts due to their ethnic and cultural pactes. While handling CC, there are two certain
interventions distinguished, and affiliated withinpairy and secondary prevention. The term "primary
prevention" of theCC implies the implementation of national programs ¥accination against HPV in

188



ISSN 2079-8334C¢im meouyunu ma odionozii. 2018 Ne 1(63)

adolescents before sexual intercourse, as wellaeaess of parents and adolescents about thelititjiof
this vaccination.

The year 2006 was marked by a breakthrough in ogwall practice, due to the fact that the
vaccination for CC has become available. To date vaccines are used: the quadrivalent vaccine&s#rd
(Netherlands) and the bivalent Cervarix vaccinelgiBen). The composition of the vaccines includes th
purified structural proteins HPV L1, which form thye specific for HPV virus-like particles [2]. it well
known that vaccines induce the formation of viresitralizing antibodies that attach to the viruss@hpand
block the penetration of the virion into the hasdt [20]. In this case, protection against the svilsinduced by
the incorporation of class G immunoglobulins. I feeen reported about an increase in IgA and lg&8sle
after vaccination of women with persistent formlatent papillomavirus infection of the cervix [2]. 4
Therefore, HPV immunization lowered CC death rateke low-income countries where routine screersng
not available or rare but yet has not become a aampractice and has not acquired wide approval gaton
women [9]. Secondary prevention of CC is the condéi@dequate screening, which consists of a PAP te
and a HPV test. The combined (co-test) has aln@i¥olsensitivity to CIN. Cervical screening is nekde
least once every 3 years for women aged 21-65.yEaesconduct of cervical screening and the ingggtion
of its results should be brought into line withioél consensus. Correct cervical screening canmcesthe
frequency of squamous cell cancer of the cervikdbes not affect the incidence of adenocarcinemé, is
necessary to use as a screening biomarkers plKiérdliquid cytology, the viral capsid L1 (capsidtle
guantitative papillomaviral load of cervical muc¢8a23]. The scientific world has moved far enouglhe
researches connected with the determination oivihyess of CC development and identification of thestmo
probable causative factors in CC pathogenesist was mentioned before, HPV plays a pivotal rol¢hm
mechanism of oncogenesis in cervical epitheliurtislomnsider some of them.

The L1 capsid protein is a viral nuclear proteiattencapsidates the HPV DNA to build new
infectious particles. Previous studies in the imeioompetent patients have shown that detectabpedtéin
in Low grade squamous intraepithelial lesion smeaessociated with remission in 60-75% of casés [1
Immunocytochemical detection of HPV-L1 pritein abyresent prognostic information about the evatutio
of early dysplastic cervical lesions and can béulige predicting their oncogenic potential [25hd HPV L1
protein expression is closely related to spontasieegression of the disease. But HPV-16 infecsarlated
to persistent disease or progression to high-desitans in patients with CIN1 [28]. The combinatmfrHPV
L1 and p16INK4a has been a higher diagnostic acgutean L1 or p16INK4a alone in diagnosis of caic
lesions [12]. In this study, 52 patients of repwithke age with papillomavirus infection and precaocs
changes in the cervix were involved. The standardey included standard cervical screening, artiaddi
guantitative HPV test and an immunocytochemicdlftasthe viral capsid protein L1. The examinatigas
carried out twice: before treatment and after cvasiwe medical treatment before surgery.

The efficacy of anti-inflammatory and immunotropicerapy as preoperative preparation was
assessed. It was found out that in 67.6% of cémesital load of HPV of cervical tissue increasé®ra
immunomodulation. At the same time, the CIN morpbmal regression in 56.5% and the positive L1itest
69.6% were recorded, which indicates the natuesdrahce of HPV, and therefore the positive thetapeu
effect of conservative preoperative therapy. Thins, capsid L1-test and quantitative HPV-test shdndd
included in the management plan of patients witd, @ order to avoid unreasonable surgical mantjmria
[3]. Autoimmune protection provides the eliminatioh HPV in the carriers of the virus to 90%. The
carcinogenic potential of HPV is realized only ifw lof infected patients [10, 17]. Given the obligate
epitheliality of HPV, the cellular immunity of peheral blood is not regarded as leading in antivira
protection. [21]. Attention is focused on the rofecongenital local immunity associated with thecous
membrane of the cervix. Therefore, exploring the ab local cervical immune regulation factors iRHPV
infection is of great significance and clinical wal Toll-like receptors (TLRs) are the most dighirec
pathogenic pattern recognition receptors involvedhe defense against infection in humans. In it
TLRs are widely expressed in a variety of humangnaht tumor tissues [1].

In recent years, the microenvironment of tumorsiiea®me hot topic in cancer research. Nitric oxide
(NO) is one of the key components in tumor micraemnent formation caused by a chronic infectiod|[2
Indicated nitric acid oxide synthase (INOS) isthen enzyme for synthesis from NO. This enzymaghli
expressed in many species. Malignant tumors, lgadirtatalytic synthesis, have a large amount of NO
turn, NO promotes tumor angiogenesis, as welhassion of tumor cells and metastases [13, 29].

Indeed, high expression of INOS in cervical canuesitively correlates with tumorigenicity and
lymph node metastasis [6]. The binding of TLR t® $pecific ligand shown for triggering the signal
transduction cascades, activates nuclear factgrak&o(NF«B), regulate INOS and mediate. There is no
secretion through the factor of myeloid differetia 88 (MYD88) or supporting TIR adapter interfiesf®
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(TRIF) [27]. But, TLR / NO signaling pathway inveg in pathogenesis of cervical cancer caused by
infection with HR-HPV remains unclear. This studgna& to investigate the role of TLR / NO a signaling
pathway in HR-HPV-positive cervical cancer. Immuwtes and epitheliocytes of the female reproductive
tract express "surprising"” signal Toll-like recapt¢TLR) [14, 17]. Each of the TLR binds to a sfiedigand
after it enters the cell. The recognition of bdatestructures occurs through the activation of TLR2, 4, 5

and 6, nucleic acids - TLR 3, 7, 8 and 9, propnetand single-stranded viral RNA - TLR 7 and 8. TBR
plays a key role in the antiviral immune respomgach is able to recognize double-stranded RNAsé@sl[5,

6, 13, 29, 30]. Recent studies have shown that dIk& play a role in the onset of tumor processéls The
expression of the mRNA of all 11 TLRs was detedtethe cervical cancer cell line HelLa. It has disen
shown that the expression of TLR5 and TLR 9 praively increases depending on the degree of cérvica
dysplasia, reaching a maximum in cancer invasi&j §ihd can be used as a marker of squamous cell
carcinoma of the cervix. It is known that Toll-rptmrs take an active part in the elimination of HiRMn the
body, but the human papillomavirus in the procdssvolution has acquired the phenomenon of "escape"
from the immunological defense of the human bodheré are studies that show that type 16 HPV irshibé
expression of Toll-like type-9 receptors on epitiietells and dendritic cells, and the presenceesfain
polymorphic loci of TLR9 gene (A2848G) and TLR3 ¢4il2 Leu) predisposes to chronicization of the
process [18]. As a result, therapeutic vaccinedddavith adjuvants capable of activating Toll-lileeeptors
expressed on the surface of dendritic cells hawn lweveloped. Developed and introduced therapeutic
vaccines [4]. There are new tests that claim tHaV Hnay switch on TLR /nitric oxide (NO) signaling
pathways. The tests were conducted on the thregarés of patients: HR-HPV-positive females and CC
HR-HPV-positive patients with an intact cervix ahR-HPV-negative controls. Quantitative reverse
transcription PCR was employed as the method frditection of expressions of key TLR/NO pathway
genes (TLR3/4/7/8, NF-B p65, and iNOS) in the eghisth cells of the cervix. It was distinguished ttheéO
concentration in cervical canal of CC group wasitbto be substantially higher than in the restgates of
subjects. Positive rates of iINOS in cervical tissire the CC group, HR-HPV group, and controls was
reflected in the proportion of 72,1%, 28,2%, arid@,accordingly. Also, CC group produced higheelewf
TLRS3, TLR4, TLR7, TLR8, NF-B p65, and INOS in cemi epithelial cells than in other categories of
patients. Having weighed all obtained data, it inegred that TLR/NO signaling pathway may be cdesed

as an important pathogenetic factor of CC develgpettie background of HR-HPV infection [18, 19].

It is a well-known fact that aberrant DNA methydatiis detected in various types of human cancer.
Thereby, folate plays a pivotal role in the growatid sufficient division of cells as it is directtyolved in
methyl groups’ supplementation for DNA methylaticeactions. Thus, fragile histidine triad (FHIT) is
considered to be a neoplasm suppressor gene timatnigjority of cases silenced in CC and precancer
pathologies. Another research studied promoterrhygthylation in CC together with its epigenetiesding
at mRNA/ protein levels. There was a hypothesignitey that all changes in folate intake provoking
modulation of DNA methylation may be determine@datose connection with malignant tumors genesis.

The main purpose of the given research was to a&stirthe impact of folate on FHIT gene
methylation and expression in the course of cdrmedignant neoplasm. There were women selectethéor
tests in which, red blood cell (RBC) folate levét$]IT gene methylation status, and mRNA and protein
expression levels were examined. Amongst the dsbjdere were females with the normal cervix (NC),
those with cervical intraepithelial neoplasm (CINGIN2-3) and cervical squamous cell carcinoma (SCC)
sufferers, accordingly. The methylation statustéflFgene and its mMRNA and protein expression lewele
determined in CaSki (HPV16 positive) and C33A (HBMegative) CC cells that underwent cure with
various concentrations of folate [8, 19]. Thusaol®d outcome allowed underlining the fact thatTFgiéne
methylation rate enhanced with the aggravationeofix pathology, meanwhile, RBC folate levels, FHIT
MRNA, and protein expression levels declined. Heoreghe background of growing concentration diitig)
the proliferation inhibition rate, apoptosis ratad FHIT protein and mRNA expression levels wenougthe
other hand, the scope of FHIT gene methylatiordgyeaent down in CaSki or C33A cell lines. Basiog
the results of the given experiments, it can beriafl that folate deficiency, FHIT gene promoter
hypermethylation and decreased expression werelglafiliated with CC. The most important findingsre
is the proof of the fact that folate was respoesibl the enhancement of apoptosis and inhibitiothe
cervical cell growth, being involved in FHIT geneetimylation control and expression. To sum up,
corresponding intake of folate supporting naturBlADmethylation status is an efficacious approaciha
prevention of CC; furthermore, the treatment basedemethylation may lead to the development aha n
strategy for CC therapy [18, 19]. Therefore, takinig account the analysis of the publications, trewds in
the diagnosis and prevention of cervical carcinegisn can be identified. It is advisable to use
immunochemical testing of cervical cells for TLR,3,8, p65 andNOS as a marker of cervical malignancy,
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and the TLR / NO signal pathway should be consitiangathogenetic factor of carcinogenesis in theqmce

of HPV infection. The test for the viral capsid fgio L1 is considered as a marker of local immuaftthe
cervical mucosa infected with VC-HPV and, accorlyings a marker for the progression of precancerous
changes in the endothelial and ectocervix. A cafest in conjunction with the quantitative virahtb of
cervical specimens can be used not only to differenthe degrees of cervical intraepithelial Iasjdut also

as a measure of the effectiveness of conservativical precancer therapy.

Perspectives of further researctin in-depth study of the pathogenesis of cendaatinogenesis needs to be continued
because there is no single view of the managenfiguatients with cervical pathology, whose malignaiscincreasing and "getting
younger".
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IEPBIKAJIbHUAM PAK: TPUT'EPHI ®PAKTOPU
Kpyrikosa E. I.

AKTyaJIbHICTD BUBYCHHS ITyCKOBUX MEXaHi3MiB
LEePBIKAIBHOTO KaHIIEPOTeHe3y 3yMOBJIEHA BUCOKOIO YacTOTOIO
rnaniioMaBipycHoi iHbekuil cepen mMonoaux kiHok (10 95%),
OHKOTCHHICTb ~ 5IKOI JIOBEJICHA Ha CHOTOAHSAIIHIN  J€Hb.
IMpoanasizoBaHi /ukeperna BkasyBanu Ha ekcrpecito TLR 3, 4, 7,
8, INOSu NF-kB p 658 enitenionurax paKy HIHHAKH MaTKH,
sgKa 3HAYHO TIEPEBUILYBajla AHAIOTIYHY B JOOPOSKICHUX
KITITUHAX-HOCIIX — TaliJIOMaBUpPYyCy 1 3HOPOBHX — 3pasKax
(p<0,005). Curnamphpiii musix TLR/NO samyuenuit  y
TaToreHe3 LEPBIKAIBHOTO paKy 1 MiUBrac BHBYCHHIO.
Hacrynuuii acnekr [JaHOro Orjsay IPUCBSYCHUN BIUIMBY
¢omariB Ha JIHK-mermmioBaHHs 1 eKcropecii ITyXJIHHHOTO
cynpecopy 6inka FHIT (Frigile histidine triad)sixuii mpuraiuye
HEOIUIa3MI0 MMHKM MaTkd. JlocnifkeHHs MpPOBOIAWINCH HA
wiitiaux Jinisx CaSki (HPV 16Gio3utusaux) Ta C33A (HPV
16 neraruuux) xiHok 3 CIN Ta kapuuHOMO¥O. 3'COBaHO, LI0
TIPY TiBUIICHHI TSHKKOCTI yPaKCHHSI IMAAKA MATKHU BiJIIOBIIHO
migBrIIyBaBcs piBeHb MerimoBanHs FHIT, Tomi sk piBeHb
¢onary epitpouuris (RBC) 3umkysaBcs. To6to, nediuur
¢donatiB  SABIAETCS OOHMM 13 JIAHYIOTIB  IEPBIKAILHOIO
KaHIIEpOTeHe3y, IO HEOoOXiJHO BPaxXOBYBaTH KIiHIIUCTAM.
Hagezeni Takoxx faui mpo karcuaauii 6inok HPV—L1, sik npo
MapKep Harpy>KeHHs JIOKAIbHOTO LEPBIKAIBHOIO IMyHITETY Ha
¢oni maminomasipycHoi iHpexuii. Kancumuuii Tect y xymi 3
KinpkicHIM HPV-HaBaHTa)KeHHSM LEpBIKAIBHIX 3pa3KiB MOXe
OyTH BUKOPUCTAHUM SIK KpiTepiii epeKTHBHOCTI KOHCEPBATUBHOL
teparii CIN.

KarodoBi ciioBa: IepBIKAIBHUIT KaHIIEPOTCHE3, TOJUI-
peLIenTopy, CHHTETa3a OKCUY a30Ty, (honartH, MarnijioMaBupyc.
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HEPBAKAJIBHBINA PAK: TPUTTEPHBIE ®AKTOPBI
Kpyrnkosa J. 1.

AKTyaJIbHOCTb M3y9eHHS ITYCKOBBIX MEXaHN3MOB
LIEPBUKAIGHOTO KaHIIEPOTreHe3a OOYCIIOBIEHA BBICOKOH YacTOTOI
MANUIOMABUPYCHOH HH()EKIMH CPEIu MOJOBIX JKCHIIMH (10
95%), OHKOT€HHOCTh KOTOpOM [0Ka3aHa Ha CETOHSILIHHMA JCHb.
IpoaHaaM3MpoOBaHHbIE WCTOYHUKH YKA3bIBAIM, YTO BKCIPECCHs
TLR 3, 4, 7, 8, INOSt NF-kB p 658 srmrenyolmrax paka Mmeike
MaTK{ 3HaYMTENIBHO INPEBBILIATA TAKOBYIO B JOOPOKa4eCTBEHHbIX
KJIETKaX-HOCHTEISIX TaNWUIOMaBHpyca M 3[0pOBBIX 00pasmax
(p<0,005). Curnampueii myte TLR/NO BoBeuéH B marorenes
LEPBUKAIGHOTO paka M TIOMISKUT n3ydeHwio. JIpyroil acmekr
JIAHHOTO 0030pa TOCBIIEH BiwsHUIO QomatoB Ha JIHK-
METHJIMPOBAHIE M SKCIIPECCHIO OITYXOJIEBOIO Cympeccopa Oerka
FHIT (Frigile histidine triad), koTopblii mMomaBssSer HEOIUIA3HIO
1eiiku MaTku. VccaenoBanyst MPOBOIMIIMCH HA KIIETOYHBIX JIMHUSX
CaSki (HPV 16mno3urusabix) u C33A (HPV 16 HeratuBHbIX) y
xeHimmH ¢ CIN um kapumHOMOUW. BbeiicHeHO, uYTO MO Mepe
TIOBBIIICHST TSDKECTU TIOP&KCHHS INEHKM MAaTKH MOBBIIIAJICS
ypoBeHb MerwmpoBanmst FHIT, Torma kak ypoBeHb (homara
sputponutoB (RBC) camkancst. Takum 06pa3zom, geuiur Gposaros
SIBISICTCSL OTHUM U3 3BEHBEB IIEPBHKAIBHOTO KaHIEpOreHe3a, YTo
HEOo0XO0IMMO yUHUTBIBaTh KIMHULMCTaM. [IprBe/ieHbI Taloke JaHHbIC
o karncumHoM Oenke HPV-L1, xak o Mapkepe HampspKeHHs
JIOKJIHOTO LIEPBUKAIBHOTO UMMyHHTETa  Ha (one
MANUIOMABUPYCHON nH(eKmu. KancuaHblii TecT B COBOKYITHOCTH
¢ kommaectBeHHON HPV-Harpyskoil NepBHKIBHEIX 00pasloB
MOXET  HCNOJIG30BaThC ~ Kak  KpuTepuid  3(deKTnBHOCTH
koHcepBariBHOH Teparmu CIN.

KimioueBble c¢10Ba: IEPBUKAIBHBIA KAHIICPOTEHE3, TOJUI-
PELIeNTOpbI, CHHTETa3a OKCU/A a30Ta, (hoNIaThl, HaIHIOMaBHPYC.
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BLADDER PATHOLOGIES AND THEIR DETAILED ANALYSIS
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The paper presents the analysis of the curreriestofithe urinary bladder pathologies that oceuhé clinical practice. The
novel theories of the UB damage and the disordettseaurodynamics are impressive by its compleaity diversity. Understanding
the causes and ways of the development of UB magival processes is crucial in the correct andlyird@gnosis and further
therapeutic management, resulting in the improghgatient's quality of life. In particular, the @ysis and study of some of the
discoveries made by the scholars that form an stateting of the development of inflammatory, nositaand dysfunctional
pathology of the bladder is presented. The papétighted the differential diagnosis of the inflaatory pseudotumor, pathogenesis of
the overactive bladder, clinical and morphologjgieture of rare malignant tumors. The role of ttesamced morphological studies in
the diagnosis of the UB disease is emphasized.

Keywords: urinary bladder, urological pathologgyeractive bladderpbstruction,inflammation, tumors, environmental
pollution.

Generally, the pathology of the urinary bladder YWBoften accompanied by its dysfunction and/or
different types of complications. We have analyaed described some of the discoveries made by the
scientists, which contribute to understanding efdlevelopment of urinary bladder pathology. Inflaation
of the UB is the common problem with the developéhnostic and treatment protocols; however, the
inflammatory process may have specific featurethigrespect the case of inflammatory pseudotwhtire
UB has been reported. The patient complained ofaidominal pain and hematuria. The CT and MRI
showed the thickening of the wall of the organ, eygtoscopy test detected a neoplasm. After itevahihe
histological study showed proliferation of myofiblastic spindle cells and mixed cellular infiltcati
(lymphocytes, neutrophils and eosinophils). Scmtemphasize the importance of the detailed diffel
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