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CAXETAK

[Hmp oBe cTymuje je OMO Aa ce OApear YTHIA] eKCIpecHje  pelentopa 3a €CTPOreHEe M
MIPOTECTEPOH HAa aHTHOTEHe3y, Mpojudepalyjy u anonro3y henvja MHOMa KOJ JKE€Ha y Mpe U
noctMeHonay3u. OBo je Ouiia CTyauja Ipeceka, KIMHHYKO-eKCIIEPUMEHTATHA, PETPOCIICKTHBHA,
HEMHTEPBEHIIMjCKA CTY/Hja y TI0JbY HUCTPaKMBama (yHIAMCHTAIHUX MEXaHW3aMa IaTOTeHE3e
OoJiecTH, KOpUIINEemEM MMaTOXKMCTOJIOMIKOT MaTepujaiia u3 rnocrojehe apxuse. McTpakuBameMm je
obyxBaheHo 76 mamujeHTKHbAa ca JAWjarHOCTUKOBAaHUM JIGJOMHOMMA YTEpyca, OIEepaTHBHO
nedyeHuM Ha KnuHuim 3a ruHekosorujy u akymepctBo, Kinnnukor nentpa Kparyjesai, CpOuja.
[Ipema MeHCTpyasHOM cTarycy, GopMHUpaHe Cy JIBe eKCliepuMeHTalHe noarpymne. [Ipea rpyna
oune cy xere y npemenomnaysu (IIpeM) (n = 35; 46,2 + 5,02 roauna), a apyra rpyma ouie cy
xkene y mocrmenomnay3u (IToctM) (n = 41; 60,25 + 5,41 roauna). Kopumhen je meron
crannapaHor H&E 6Gojema 3a mceuke Muoma, MHUOMETpPHjyMa M EHIOMETpPHjyMa, Kao U
MMYHOXHCTOXEMH]CKH MeToA 3a oapehuBame excrnpecuje ERa, ERB, PRa, VEGF, CD105, Ki-
68 u Caspase -3. Excripecuja peuientopa 3a mporecTepoH je Ouia BHIlle U3paKeHa Y MUOMHUMA U
MHOMETPHjYMY KOJ MPEeMEHOMay3HHX jKeHa Yy mopehemy ca MUOMHUMa U MHOMETPHjYMOM KOJI
kKeHa y noctMeHomnaysu. Excripecuja Caspase-3 je ctaructuuku 3HadajHo Beha y rpymu IToct™M
xeHa y nopehemy ca [IpeM rpynom. Excrnpecuja ERo u ERP Huje Ouna 3HauajHO pa3nuuuTa
uMely rpymna HE y y30pIuMa MHoMa HU MUoMmeTpujyma. [Ipema Hammm moganuma, eKcrpecuja
perenTopa 3a MporecTepoH je umana Behu ytuiia) Ha anonto3y u npohudepanujy henuja Hero
eKcrpecHja penenTopa 3a ecrtporene. [loBehana excrmpecuja perenTopa 3a MPOTECTEPOH KOX
xeHa y [IlpeM y MuoMy u MHOMETpHjyMy, BEpOBAaTHO j€ JOBENa JI0 CMamemka EKCIPEecHje

anonToTcKor Mapkepa kox I[IpeM xena.



ABSTRACT

The aim of this study was to determine the effects of the estrogen and progesterone receptor
status on angiogenesis, proliferation and apoptosis of myoma cells in premenopausal and
postmenopausal women. This was a cross section; clinical-experimental, retrospective, non-
interventional study in the field of the study of fundamental pathogenesis mechanisms of disease
using pathohistological materials from the existing archive. The research included 76 patients
diagnosed with uterine leiomyomas, operatively treated in the Clinic for Gynecology and
Obstetrics, Clinical Centre Kragujevac, Serbia. According to the menstrual status, two
experimental subgroups were formed. The first group was premenopausal women (PreM) (n=35;
46.2+5.02 year old), and the second group was postmenopausal women (PostM) (n=41;
60.25+5.41 year old). H&E staining for myoma and myometrium was conducted as well as
immunohistochemistry for ERa, ERB, PRa, VEGF, CDI105, Ki678 and Cas-3. Progesterone
receptor was over expressed in myoma and myometrium of premenopausal compared to myoma
and myometrium of postmenopausal women. Expression of Caspase 3 was statistically
significant increased in PostM women compared to PreM group. ERa and ER3 were not changed
among groups neither in myoma nor in myometrium samples. According to our data, PRa had
higher influence on apoptosis and cell growth than estrogen receptors. Since PRa was increased
in PreM in both myoma and myometrium, probably this expression led further to lower

expression of apoptotic marker in PreM women.
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1. YBOJ



1.1. ITepumeHonay3a, MeHONay3a H MMOCTMEHONAY3a

Menonay3a ce nepuHHIIE PETPOCHIEKTHBHO Ka0 MPECTaHAK CIOHTAHUX MEHCTpyaluja
y3actonHux 12 Mmecenu. Behuna sxena ymasum y meHomay3y usmehy 49 m 52 romuue, a ca
MIPOIY’KEHEM JKHUBOTa, ouekyje ce na he mpoectu oko 40% CBOr KUBOTAa y MOCTMEHOMAY3H.
dakTopy MOBE3aHM Ca PAHUjOM MEHOIAy30M YKJbYUYjy MYyIICHE, HUKH MHICKC TEJIECHE Mace,
HYJUTIAPUTET, ¥ HIDKKA CTENIeH 00pa3oBama. Mako je MeHomay3a yecTo Bul)eHa Kao jelHa Tauka y
BpEMEHY MpeACTaBibajyhul MocheAmy MEHCTPYalujy y >KUBOTY jellHE KEHEe y KOopelaluju ca
MIPECTaHKOM TPOU3BO/IE JajHUX henuja y jajHUILIMMA, 3alpaBO Kao MEHOMay3ajlHa TpaH3MIIHja
jaBJba c€ TOKOM HEKOJIMKO TOJMHA W MPeACTaBba JUHAMUYAH TEPHOJI Ka/la )KEHE J0XKHUBJHABA]Y
NpeIBUIJbUBE TPOMEHE MeHcTpyanHor mukiyca. Stages of Reproductive Aging Workshop
staging system (STRAWI110) ce cmarpa 37aTHUM CTaHAapaoM 3a AeQUHHCAE MPOMEHA
MOBE3aHUX Ca pENpoAyKTUBHUM cTapemeM. OBaj cucteM ce cactoju ce on Tpu ¢dase
(penpoyKTHBHA, MEHOTMAay3aJlHa TpaH3WIMja W TOCTMEHONay3a) M YKJbydyje CelaM erara.
Onucyje TUNUYHO Tpajame, KapaKTePUCTHKE MEHCTPYaJHOT IHMKIyca, HHBOE XOPMOHa, Opoj
¢donmukyna u cumnTome 3a cBaky ¢azy. JKene ce pahajy ca BeIMKOM KOJIMYMHOM OOLUTA U
TOKOM pENpOJyKTUBHOT IEpHOAa, Opoj OOIMTa ce IMOCTENEeHO CMamyje Kpo3 OBYJIALHU]y H
atpe3njy. CmameH Opoj oomuTa H3Iyudyje Mamwe HHXMOWHA b, ymamyjyhu Ha Taj HauuH
OBapHjaJHy HEraTUBHY MOBPATHY CIIPETY HA Jy4€HE XOPMOHA KOJU CTUMYJUIIE (HONUKYI (€HT.
Follicle-Stimulating Hormone - FSH). Pesynrar je mosehame nuBoa FSH, koje moBogu m0
(bonuKyIapHOT perpyroBama M yOp3aHor ryouTka (oiaukyia, y3 O4yBamke HUBOA €CTPaaAnoIa y
paHoj MeHomay3ajlHoj TpaH3unuju. Ha kpajy, wucHpmwbeme QoauKyaa TOBOAH 0
BapHjabUiIHOCTU y oAroBopy jajuuka Ha FSH, mmpoko ¢uykTyupajyhux HHBOa ecTporeHa, u
ryOuTaK HOPMaJIHOT PEenpoAyKTHBHOT IuKiyca. Kana cy cBu (onukynu jajHuKa OCHpOMAIIeHH,

JAJHUK HUje y CTamYy J1a OAr0BOpHU 4Yak U Ha BHcoke HMBoe FSH u nman nuoa ectporena. Ilepuon



y TIOCTMEHOIIay3u Kapakrtepuine ce xopMmoHanHo moBumeHuM FSH (>30 mIU/mL), auckum
HUBOOM €CTPaJHoja U aHOBYJALM]CKUM LUKIyCUMa. MEHCTpyallHU LIUKIYC CE MOYKE CKPAaTUTH
WIH TPOAYKUTH, jaBibajy ce mparehe mojaBe y Buay Tanaca BpyhuHe, HecaHHIle M cyBohe
BaruHe. [lepumenonaysa je 3aBpiieHa Kaja *KeHa HeMa MeHCTpyalujy y3acTonHux 12 mecenu, u
Taja HacTyma moctMeHonayasa (1).

Kon xeHa ca MUOMuMa y nepuMeHoIay3H, YeCTo MOCTOj€ HEOIPaBJaHU, CylIPOCTaB/bEHN
NPUCTYNIA Yy BUAY, WIM 3aHEMapHBama cumiTomarosioruje (ouekyjyhu na he mMuoMu HakoH
MEHOIIay3€¢ perpajupartv) WM HPearpecMBHOr MPUCTYNA Yy BUAY PAJAUKAIHOT ONEPaTHBHOT
3axBaTa-XUCTEPEKTOMUjE. Y TEpaIlljCKOM CMUCIY YBEK j€ HEONXOJHO Pa3MOTPUTH IPUMEHY
Mame MHBAa3MBHUX XUPYPILIKUX MOCTYMAKa, ajk U yHoTpeOy JekoBa koju he omoryhutu MHOrUM

xKeHama na yhy y MeHomay3ly 0e3 KIMHHYKE CHMIITOMAaTOJIOTHj€ Y3POKOBAaHE MHOMAaTO30M

yrepyca. (2).

1.2. [1aTorene3sa muoma

Jlejomuomu Matepuie (Mmo3HaTH W Kao (UOpOMIM WIM MHOMH) Cy Hajuemrhu oOmmk
OeHUTHUX TyMmMopa Martepuue. ETHonorvja HacTaHka MHOMa HMje I03HATa, ajlM je CBAaKako
nocjenuia CI0KeHUX HMHTEpaKlMja TeHEeTCKUX M XOPMOHCKHMX (akropa, (akropa pacta u
yTHIIaja CHOJbALIKE CpeArHEe. MUOMHU Cy MOHOKJIOHAJIHUM TYMOpPH IJIaTKMX MMIIMha mMaTepuie
KOJU HAcTajy U3 JeIHOT KJIOHA IUTYpUIIOTEHTHUX MaTUYHUX henuja Muomerpujyma. Anu a 6u ce
OBa jeJHa IUTYpUIIOTEHTHA MaTW4Ha heiuja modyena pa3BHjaTH MpeMa MUOMY, y HOj HajIpe
Mopajy HacTaTH reHercke abepanuje. OBe reHeTcke abepalyje ce€ MOTY HAcClEAMTH JUPEKTHO
npeko X xpomosoma. ['eHercka omrehewma U MyTalyje MOTy Ce jaBUTH TOKOM MHTPAyTEpPUHOT
KHUBOTA ycieq (eraqHe XMIOKCHje WU KAaCHHUJe, MOJ YTUIAjeM HEKHUX ENUIeHEeTCKHUX (akTopa
kao mro cy kcenobmorunu (3). Comarcka MyTaidja je MouYeTHH gorahaj y TYMOpPOTEHE3H.
Comarcke MyTalMje yKjbydyjy pa3IMuUTe XpOMO30MCKe abepalnuje o]l TAaYKacTHX MyTaluja 10
cMamema Wi yBehama 6poja xpomozoma. Bemnke XxpoMo3oMcke aOHOPMATHOCTH, Ka0 IITO Cy
TpaHCIIOKaIje 1 JeJeltje, YeCTO Ce OTKPUBAJy CTaHIAapJHUM IIUTOI€HETUYKUM KapHOTUIIUMA.
Knoncka nponudepanyja npeTxoau pa3Bojy HUTOICHETCKUX Mpepacioiena, cyrepumyhu na cy

COMAaTCKE MyTaque KOje CC HC MOry HACTCKTOBATH NUTOICHCTCKU IMOYCTHU ;Loraljajn y
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OHKOTE€HE3W MHoMa. YeTpaeceT mpoleHaTa XeHa O0OJeTuX OJ MHOMa MaTepulle HMajy
IUTOTCHETCKE aOHOPMAJTHOCTH KOje ce cacTtoje o npeypehema y C-12¢q14-q15, C-6p21 u C-10q,
nenenuje C-7q [7q22] u C-3, crpykrypre abepanuje y C-6, u tpancinokamuje y C-12. Oxo 50%
MHOMa TI0Ka3yje KIOHATHE a0HOPMATHOCTH KOje YKIbYUyjy xpoMo3ome 1,7,12, u TpaHciiokamnuja
(12;14) (4).

Muomu ce cacroje o]l BEJIMKE KOJIMYHMHE CKCTpaleTylapHOI MaTpuKca KOJH CaJpiKu
konares Tan [ u tun 111, pubponektun u nporeornukane. TOKOM CBOT pacTa, MUOM KOMIIPUMYjE
OKOJTHO TKHMBO, Y3pOKyjyhu popmupame rceymokancysie Koja ra okpyxkyje. Mexanudke ocoouHe
MHOMa CY KJbYYHHU (PAKTOP KOjH MOXKE JONPHHETH HUXOBOM pacTy. JJok cy MHOMHU CYIITHHCKH
YBPCTE KOH3HCTCHIIMjE, HHXOBA ICEYJOKAICyJa je eJacTUYHMja W 3ampaBo oHa omoryhaBa
amanTanujy Marepuine Ha pactyhm mmom. Jlakie, Tceynokarcyla H3a3uBa IOMEpame y
MHOMETpPHUjyMYy, INTO HHj€ NOECTPYKTUBHO je€p C€ OJp)KaBa HMHTETPUTET M KOHTPAKTHUIHOCT
crpykrype marepurie (5).

JIok MHOMETpHjyM MaTepulle WU3IJieAa aHATOMCKH YHH(DOpPMHO, YHyTpamimba |
CHOJhAlllha 30HA MHUOMETpPHjyMa Cy JBE 30HE ca pa3Iu4uToM matodu3uonorujom. Muomu
MOPEKJIOM M3 PAa3JIMYUTUX 30HA PA3IUYMATO pearyjy Ha XOPMOHCKE YTHIAje U3 jajHUKA M HUXOB
OKOJTHM MHOMETpHjyM je Ouoxemujcku abOHOpManmaH ca moBehaHOM KOHIICHTpAIHjoM
€CTPOreHCKHX pelenTopa Ha henujama, y mopehermy ca HOPMAJIHUM MHOMETPHUjYMOM.
VYHyTpalilbyi MHOMETPUjYM OIIOHAIla €HJIOMETPUJYM Yy OATOBOpPY Ha YTHUIA] €CTporeHa |
MpOrecTepoHa W CyOMYKO3HM MHOMH HMajy Mame€ KapHOTUIICKMX abepalyja HEro MHUOMH

JIOKAJTM30BaHH y CIOJballlibe JABe TpehinHe MatepuuHor 3una (4).

1.3.IlpeBajieHna U CHMITOMHU

Jlejomuomu ce jaBibajy kox 50-60% xena, mo 70% y mobu ox 50 romuna, a y 30%
cllydajeBa y3pOKyjy MopOumuTeT 300T UperyJapHOr KpBapema u3 Marepuie (oOuiaHa
MEHCTpyaJlHa KpBapema KOja y3pOKY]y CEKyHIapHy aHEMH]y) U TMPHUTHUCKA HA CyCEJIHE OpraHe
Mayie Kapnuile (ypUHAPHM CHMIITOMH, KOHCTHIAIMja M TEHe3MH). MHOTHM JICjOMHOMH CY
acumnroMatrcku, anu y 30-40% crydajeBa OHU TMOKa3yjy pa3nYUTe CHUMIITOME, 3aBHCHO O]l

noxanmaunje U BeIuduHe. Muomu MOTY Ja H3a30BY TCIIKa MCHCTPYyaJIHA KpBapCmka cCa
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MOCJICIMYHOM aHEMH]OM, KOja MOYKe OMTH OIacHa Mo KUBOT. AQpo-aMepHIKe KEHE UMa]y TEKY
CHUMIITOMATOJIOTH]y, HM3paXeHHja KpBapema ca mnparehom anemujom y mopehemy ca Oenum
xeHama. Benuku pubpouau Takohe MOry 10BECTH O CUMITOMATOJIOTH]E BE3aHE 32 KOMIIPECH]Y
OKOJJHMX aHaTOMCKHX CTPYKTypa, KOju MOTY OMTH OATOBOPHU 3a AMC(HYHKIIH]Y IpeBa U Oemmke,
yKJbyuyjyhu moBehaHy y4ecTtaqocT ypuHapHE HHKOHTHHEHIHje. AOOMHUHAIHA AUCTCH3U]a UITH
JTUCTOp3Wja W TIPUTUCAK y KapiauIyd Ha yperepe (y3pokyjyhu xuapoHedpo3y) U KpBHE CYI0BE
Kapnuie (moceOHO KapiIuyHe BeHEe) Takohe MOTy OMeTaTu KBaIUTET KUBOTA.

Jucmernopeja, 0ol y KapiWiM, HEMJIOJHOCT W IOHABJbaHU IMM00ayaju Mory OuTH
CHMIITOMH JICJOMHUOMA, y 3aBUCHOCTH OJi FbHXOBE JIOKAJU3alfje ¥ BelMYnHEe. MHOMH MOTY Ja
Hapylle IUIOAHOCT Ha HEKOJIMKO HAuyWHA: MPOMEHOM aHAaTOMHje MaTepulle, ca HaKHAJIHUM
npoMeHaMa (DyHKIHMje eHIOMEeTpHujyma; (YHKIMOHATHMM INpOMEHama, Kao mTo cy moBehaHa
KOHTPAaKTHJIHOCT ~MaTepulle M HEaJeKBaTHO CHa0IeBamke KPBJbY CHIOMETpUjyMa H
MHUOMETPHUjyMa Kao ¥ MPOMEHOM Y JIY4CHhYy XOPMOHA, IIITO MOXE Ja HapyIIX TPAHCIIOPT raMeTa
W/WIIM UMIUTaHTaIMjy Onacromucre. bp3u pact oBUX TymMopa TOKOM TpyaHOhe MOXeE JIOBECTH 10
IIPEeBpEMEHOTr Topohaja, KpBapema M3 MaTepulle W CIIOHTaHOT mobauaja. [IporpecuBan pact
JejoMHOMa je jeaHa Oof Hajuemhux KIMHWYKUX WHIUKAIHja 32 XHUCTEPEKTOMHU]Y HIIN

MHOMEKTOMH]Y (6).

1.4 Knacudpukanuja muoma

[Toctoje OpojHe kinacuduKalyje Koje MUOME CBPCTaBajy y pa3jMYUTe Ipyle IMpeMa
JIOKaNM3alyjHu, HAYMHY pacTa, CTENEeHYy MHTPAaMypPaJHOT IIMPeHha W/WIA AUCTOP3HjU MAaTEpHIE,
mpeMa MaKpPOCKOTICKOM MJIM MHKPOCKOIICKOM u3rieny. Kmacudukanmja nejommoma Kojy je
ycBojiiio EBporicko yapykeme THHEKOJolKe eHjaockonuje (eHr. European Society for
Gynecological Endoscopy - ESGE ) uma npeanoct y Tome mto je Bpio jemHoctaBHa (I'0 je
UHTpayTepuHu MuoM, I'l uma HajBehu neo (>50%) y myrmseuHM Martepuue, a I'2 uma HajBehu
neo (>50%) y MuoMeTpujymy).

Melhynaponna ¢enepanuja ruaekonora u akymiepcrsa (exr. International Federation of
Gynecology and Obstetrics - FIGO) npemnoxwia je kiacuukanyjy MHOMa MpeMa HHUXOBOJ

JIOKaJIM3alij1, Koja omHcyje ocaM THIOBa ¢puOponaa Kao M XUOpHIHY Kiacy (acouujanuja 1Ba
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tuma muoma). [lomro cy paznuyuTu THUHOBH (GUOpOMIA YECTO NMPHUCYTHU y HCTO Bpeme (y
3aBUCHOCTH OJl JIOKajJu3alMje), oOBa KilacuduKamvja HYId peEnpe3eHTaTUBHHU]Y 'Mamy’
muctpulynuje pudpounma.

Muomu ce mpeMa JOKaNIM3alWju Jelie Ha Muome Tena yrepyca (oko 92%), mmome
uctmyca yrepyca (oko 8%) u Beoma perke, muome nepsukca (cera 0,25 no 0,35%). IIpema
npaBny pacra, FIGO kmacudpukanuja Muoma [eid MHUOME Ha CYOMYKO3HE, MHTpaMypalHe,
cyOcepo3He U UTpajluraMeHTapHe.

e Cyomykosuu wmwmomu (leiomyoma submucosum) (FIGO tun 0,1,2) nortuuy wus3
MHOMETPHUjYMCKHX henuja Ucroa eHAOMEeTpHjyMa B CBOJUM PacTOM Yia3e y MaTepUUHY
mryrbrHy. Tunosu O u 1 ce MOTy YKJIIOHUTH XHUCTEPOCKOIICKH.

e Uurpamypanuu muomu (leiomyoma intramurale) (FIGO tun 3.4,5) ce pa3Bujajy u3
muimha mMarepuiie. Mory ce mUPUTH Tako Ja AeHOopMHUIlly MATEPUYHY INYIJBUHY HIIH
CTOJBAlllby, CEPO3HY NOBpIIMHY. Heku MHOME, Kao BapujaHTa WHTPAMYPaTHHX, MOTY
outn Tpancmypainnu (leiomyoma transmurale) u mpotexy ce o1 cepose 10 MyKo3e.

e Cyo0ceposuu muomu (leiomyoma subserosum) (FIGO tum 6,7) motudy o MEOMETpHjyMa
WCIIOJ] CEpO3HE MOBpIIMHE Marepuiie. Mory MMaTé IUpPOKy 0a3y, Te€ MOry OWUTH H
WHTPATUTAMEHTAPHH.

e IlepBukanuau muomu (FIGO tun 8) - nokanu3oBanu cy y rpauhy matepurue (7, 8).

Muomu Hajuenthe HacTajy HHTpaMypajaHO, YHyTap caMor 3ujaa Marepuiie.CBOjuM pacTom
JIOBOJIE 10 KOHIIEHTPUYHE XUMEepTpoduje 3ua yrepyca, KOMIIpecHje Ha OKOJTHH MHOMETPHjYM U
eHJOMETpUjyM, AedopMalfje W TPOMEHE TMoJioKaja y Masioj Kapiuiy. 300r crneruduyuHe
BacKyJIapu3alyje TMOJUIeKYy perpecuBHUM mnpoMeHama. CyOCepo3HHM MHOMHU TIpelia3e TpaHUIly
3ujla MaTepulle mpema TpOYIIHO] AyMJbU M Haja3e ce HCMOJ MepuToHeanHe cepo3e. Pacty Ha
IIMPOKOj OCHOBHU WJIM Ha TMETEJbIH, IMyTEM YHjUX C€ KPBHUX CyA0oBa ucxpamwyjy. Kox mopemehaja
y OUPKYJIANHNjH, YCIIe TPUTHCKA WM TOP3Hje, A0J1a3H JI0 JIETCHepaTUBHUX MTPOMEHA, Y CMHUCITY
XWjajquHe, MYIIMHO3HE WM LMUCTUYHE JeTeHepalvje, ucxemuje wunu uHbapkra. Bpio uecto,
MHOMH C€ BHIIECTPYKO pa3BHjajy, A0 BEIMKUX pa3Mepa, Bpiiehu mpuTHCcak Ha OKOJHE OpraHe,
noBoaehu Tume no audepeHrjaTHo IMjarHOCTHYKUX AujieMa U moTemkoha. Mory ce Hekana

MIPUYBPCTUTH 3a OKOJHE CTPYKType, Hajuemhe 3a OMEHTYM, YCIOCTaBHajyhu HUPKYIATOPHY
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KOMYHHUKAIIM]y ca HrOBUM KPBHHM CYJIOBHUMA. Y CyOCEpPO3HUM MHOMHMA, OOWYHO j€ BHIIIEC
3aCTyIJbeHa BE3MBHOTKMBHHA KOMIIOHEHTA, Y OJTHOCY Ha TiaTkoMuimnhay. CyOMyKO3HH MHOMH
Cy JIOKQJIM30BaHU HCIOJ CIY3HHUIE, CBOJUM PACTOM C€ IOMEpajy MpemMa MaTepU4HO] AYIIbH,
MIPUTHUCKAjy U UCTEXKY CHIOMETPHUjyMU3a3uBajyhu meropy arpodujy u Hekposy. Konrpakiujama
MUIIMNHOT CJI0ja, CYOMYKO3HH MHOMH YE€CTO J00H]ajy MOIUIONAHY (opMy, a YKOJIUKO 1ohe 10
KOMIIPOMHUTOBaWka LUPKYJIalldje y TETeJbIIM M HEKpo3e TyMmMOpa, MOKe OWTH n30adeH Kpo3
LEPBUKAIHYU KaHAJl Y BArMHY LITO C€ KIMHUYKY OIKCYje Kao ,,pahame Muoma‘ (Myoma nascens).

Muomu ce MaKpOCKONCKM Hajuemhe Mpe3eHTyjy Kao oOkpyriacte (opmamnuje ca
COIICTBEHOM IICEYIOKAIICYJIOM, YBPCTE KOH3UCTEHIIU]E, Ha IIpeceKy cenedacro-Oennyacre 60je u
JYKOBUYACTO-BpTIOXKacte rpahe. Bapupajy no Opojy u BenmuuHu. Mory OUTH MUKPOCKOIICKHX
TMMEH3Hja WM TS)KUTH BUILE KHJIOTpaMa, HeKaJ IOCTHXKYhW nujamerap O]l IBaJeCeT W BHUIIE
HEHTPUMETpa KajJa MCIyHhaBajy CKOpo 1eny TpOymHy nymby. Hajuemrhe cy y BUIy MynTHILUIAX
TymMopa, pehe mojeauHaYHUX. YTIIABHOM CYy jaCHO OJIBOJEHU OJI OKOJIHOT TKHBa COIICTBEHOM
BE3MBHOM IICEYIOKAICYJIOM, KOja KOJl MUOMa MambHiX TUMEH3Hja HUje MMPUCYTHA 300T U30CTaHKA

KOMITpeCHje Be3MBHUX henvja u BiIakaHa Ha nepudepuju Tymopa.

1.5.¥YTunaj ecTporeHa u NporecTepoHa Ha pacT MHOMA

Ectporenn cy cTepoMgHH XOPMOHH KOjH TOCPEIICTBOM €CTpOreHHMX perentopa - ER
yTHUy Ha pacT, AU(epeHlrjaunjy 1 QYHKIHM]Y MHOTMX IHMJbHUX TKUBA, IIPE CBEra y *KEHCKOM
penpoayktuBHoM cuctemy (9, 10). Ectporenu ce cuHTeTHIly Yy OBapHjyMUMa U Y NepUpepHUM
TkuBUMa. HajnorentHuja ¢opma ectporena je 17a-ectpanuon (E2), a mocrtoje jour u ecTpuoin
(E3) u ectpon (El), koju cy auranau ca BUCOKMM aUHUTETOM 3a €CTPOT€HE peLenTope, aiu
JeNyjy Kao ciabuju aroHMCTH. XOPMOHHM JIako Ipojiaze Kpo3 henujcky memMOpaHy, y HUJBHUM
TKUBHMA Ce Be3yjy 3a MHTpaHyKJIeapHe NPOTeHHe Ha3BaHe perentopuma 3a ecrporene (10, 11).

[Tomaum w3 nuTepaType yka3yjy Zla €CTporeH IpeicTaB/ba IVIABHH NPOMOTEp pacTa
muoMa. [loctoje 3HauajHM OMOXEMHUJCKH JI0Ka3u KOjU TMOJpKaBajy 3Ha4ajHy yJIOTY €CTporeHa y
CTUMyJalMju pacta MuoMa. JlyroTpajHa mnpuMeHa aroHMcTa TOHAJIOTPONHH-ociobalhajyher
xopmoHa (enr. Gonadotropin-Releasing Hormone - GnRH) noBe3ana je ca

XHUIIOECTPOTCHEMHJOM U CMamkEeHEeM BOJlyMeHa Muoma. JlokasaHo je na je KOHIeHTpaluja
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€CTpaJinoJjia 3HauyajHO BHINA Y MEOMHMA HEr0 Y HOPMAITHOM MHOMETpHjyMy. Takole je 3HadajHO
HW)Ka KOHBEP3HWja €CTPajroia y €CTPOH Y MHOMHMA y Tiopehermy ca MHOMETpHjoM, a IPUCyTHA
j€ 3HauYajHO TOBUIICHA KOHIICHTpAIlMja SCTPOTEHCKUX pelenTopa y MHoMHMa y mopehemy ca
ayTOJIOTHUM MHOMETpHUjyMOM. Mako oBa 3amakama yKa3yjy Ha TO Ja j€ HHTPaMHOMCKO
XOPMOHCKO OKPYXCHE XHUIEPECTPOreHO, HeMa IOY3JaHHX J0Ka3a Ja €CTPOreH TUPEKTHO
CTHMYJIUIIIEC PACT MHOMA.

OcHoBHH (akTOpU KOjU Y3pPOKYjy PacT MHOMA, OJHOCHO IPOMOTEPH, Cy CTEPOUTHU
XOPMOHH, Kak0 OHHM M3 LUpPKYJIaldje, TaKO U OHM KOjU HacTajy y camom Mmuomy. llopen
CTEPOUIHHUX XOPMOHA, PAa3JIMYUTH (DAKTOpU pacTa, MAPAKPUHU XEMOKHHU U IUTOKUHH H
KOMITOHEHTE eKCTpahennjckor MaTpHuKca Cy yKJbydeHe y MpOrpecHjy pacta Muoma. 300r Tora
MHOMH PETKO HacTajy mpe myOepreTa, muMajy HajBehy npeBasieHIM]y TOKOM PENpOIyKTHBHOT
Nepuosia W perpaaupajy HakoH MeHomayse. Takohe W cBa Jpyra maTojolmIKa CTama Koja Cy
MOBE3aHa ca MPOJIOHTUPAHUM JIEJCTBOM €CTPOreHa, Y3poKyjy nponudepaunjy henuja muoma u
BUXOBY excran3ujy (12).

CMameHa M3JI0KEHOCT €CTpOreHuMa Jelyje MPOTEKTUBHO, Kao IITO je TO CIy4aj KO
nyliiaJya, xeHa Koje BexOajy, BumepoTkuimba U Ta. (13). Cmarpa ce 1a mpuMapHO €CTPOTreHHU
J0BOJIe 10 pacta MuoMma. ECTporeHHM MOTY HWHIYKOBaTH THpoiudepanujy U aKTHBHUPATH
¢bubpobnacTe, anu BHUXOBA NpHUMapHa yilora je HHIYKIHUja pEeLenTopa 3a MPOreCTepPOH.
MuTtorenu epekTu ecTporeHa cy nocpenoBanu ¢pakropuma pacra. CIMYHO Kao U KOJ BPEIHOCTH
€CTPOreHa, HMBOMW IPOTECTEPOHA Cy HUKIMYHO MOBHIIEHH TOKOM PENpPOIYKTHBHHUX TOJUHA,
3Ha4ajHO NOBMIIEHW TOKOM TpyAHOhe M CyNpHUMHMpaHM HAaKOH MEHONay3e W TOKOM Tepamuje
GnRH aronuctuMa (14). C 003upoM aa je MOKa3aHO Ja Ce MOJ JEjCTBOM IPOrecTepoHa
noBehaBa mnposmdepanuja, cMmamyje amnonTo3a, noehaBa akymysaldja EKCTparelylapHOT
MaTpUKca, JI0JIa3U Ce€ JI0 3aKJbydKa Jla je TMPOrecTepOH OJroBOpaH 3a pacT mMuoma. Tume ce
o0jalmaBa 3alITO MMOMH HE pacTy TOKOM NPUMEHE CaMO €CTPOreHa, a pacTy KoJ yrnoTpeode
KOMOMHOBaHE CYNCTUTYLMOHE XOPMOHCKE Tepanuje. YIpaBo Ce Ha OBO] UYMH-CHHMIIM 3aCHUBA
TyMademe 3alITo 0JIOKaTOPH €CTPOTEHCKUX PELEnTOopa - CEJICKTHBHE MOTYJIATOPH €CTPOTEHCKHIX
peuentopa (enr. Selective Estrogen Receptor Modulator - SERM), kao mmro je pamokcudew,
MaKo CMamyjy MHOME, 3HaTHO cliabMje Jelyjy OJl JIeKOBa KOjU CENEeKTUBHO MOJIYIHPajJy

perenitope 3a nporectepoH (eHr. Selective Progesteron Receptor Modulator — SPRM).
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1.6.Yaora ¢akTopa pacra y naroreHe3u MUOMa

JlejomuoMu cy OCHUTHHM TYMOpPHU IMOpEKJIOM oJ henuje rinatkor Mummha MHOMETpHjyMa
KOjJH €KCIpUMHUpajy perentope 3a (akrope pacra. @akTopu pacrta KOju Urpajy yJaory y pacTy
MHOMa KpO3 CHHEPIHCTHYKO JEJIOBalkE €CTPOr€Ha U MPOrecTepoHa, Cy: ENUAECPMATIHHU (aKTop
pacra (enr. Epidermal Growth Factor - EGF), Backynapuu enporenHu (akTop pacra (CHT.
Vascular Endothelial Growth Factor - VEGF), dakrop pacra ciuyan uncynuny (esr. Insulin-
Like Growth Factors - IGFs I-11), ¢pakrop pacra ¢pubpobiacra (eur. Fibroblast Growth Factor -
FGF) u tpanchopmurnyhu dakrop pacra 6era (enr. Transforming Growth Factor Beta - TGF-
B). Ilomenyru ¢akropm wumajy miejorponHe edekre Ha mnponudepannjy, aHTHOTEHE3Y,
XUIepTpodujy U CHHTE3Y EKCTpaleIyIapHOT MaTpUKCca KOjU MPEICTaB/ba CBOjJEBPCHU PE3epBOAp
¢akTopa pacTa KOju MOTY Ja MOJCTAaKHY pacT Tymopa M ¢uOpo3y TkuBa. ExcrpauenynapHu
MaTpPUKC je CacTaBJbEH O] KojlareHa, (PMOpOHEKTHHA U HPOTEOrIMKaHa, KOjU Cy YKJbYYEHH Yy
pemMojenupame W pact MuUOMa. Y caMoM MHOMYy moctoju 3a 50% BHIlE KOMOHEHTH
eKCTpaleyJapHOT MaTPUKCa HEro y OJroBapajyhem 31paBoM MHOMETPHjyMY.

EGF nosehaBa cunresy JIHK y henujama mmuoma, Te crora je jepaH ol HajBaKHUjUX
MuToreHux mutokuHa. Ilopex crumynanuje nponudepanuje, oBaj UUTOKMH HMa edekaT Ha
mudepenuyjaunjy henuja y nponudepanuju. Peuenrtopu 3a EGF cy excrpumupanu y cBuM
TKHUBUMA TCHHUTATHOT TpakTa. Jaka Be3a u3Mel)y EGF u ectporeHa m mUXOB yTHIAj HA pacT U
nudepeHnrjanujy eHIOMeTpUjyMa ce orjiefja y TOME Ja eCTPOTe€HH CTUMYJIMIIY CHHTE3Y H
cekpeunjy EGF, xao u excrnpecujy EGF penentopa. ¥ caMom TKUBY MHOMa MOCTOjU 3HAYajHO
Beha konuentpauuja EGF u meroBux peuenropa Ha henmjama HEro y HOPMajdHOM TKUBY
MUOMETpHUjyMa, Kao U 3a BehuHy napyrux ¢akropa. Ilocroju moezanoct u3Mmel)y noBuiieHe
KOHIIEHTpallje ecTporeHa koja aoBojie 1o noehama cexpeuunje EGF n mosehane excrnpecuje
peuentopa 3a EGF na henmujuma Muomerpujyma, IITO 3a MOCJHEAMIly MMa HWHTEH3UBHY
nponudepanujy oBux henuja u pa3poj mruoma mareputiie (15).

IGF I u II cy monmunentuan KoOju MCIOJbaBajy OHONIONIKE eeKTe CIMYHE UHCYIUHY, Tj.
MOTY Jla C€ BEXY 3a MHCYJIMHCKM PELeNnTop M OJNAKIIAjy TpaHCIOpT riiyko3e y hemunjy. TkuBa

PENpoayKTUBHOT TpaKTa ekcripuMupajy peuentope 3a IGFs, npeko kojux IGF yrude Ha cuHTe3y
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crepouna, (oaukynoreHesy, OOHOBY e€HIAOMETpUjyMa, mposmdepanujy u audepeHunjamnujy
Tpodobiacta, Ka0 M MHOMETpUjyMa. Y cekpeTopHo] (a3zu meHcTpyanmHor nukimyca IGF 1
peLenTopy Cy MojayaHo ekcnpuMupanu Ha henmjama muomerpujyma, 1ok IGF II penenropu He
MOKa3yjy LUKIWYHY BapHjaOMIIHOCT y OJHOCY Ha a3y MEHCTPYaTHOT LUKIyca. XOPMOHCKE
Bapujanmje yrtuuy Ha ekcnpecujy IGF-1 u IGF ce ekcnpumupa y HHUCKOM HHBOY Y
nceyaokancyiu u muomerpujymy yrepyca. bpoj IGF I u II penenTopa je 3nauajuo Behu y
MHOMY HET0 HOpPMaJTHHM helrjamMa MHOMETpHja, a OJHOC HUXOBE EKCIIPECH]e CE PA3IHKYje Y
TOKy MeHTpyanHor uukiyca. |GF-oBu mnosehaBajy mnponudepanujy henmja konq muoma
aKTHBUPA-EM MUTOTCH akTHBHpajyher nporenH-kuHasHor myta (exr: Mitogen Activated Protein
Kinase -MAPK) koju je ykibyuen y nponudepanujy henuja muoma (16).

FGFs mpencraBpajy TOpOAMIY LHTOKMHA KOjU CTUMYJHUINY Tpojudepanujy u
mudepeHnujanujy npe csera pudpodracra, anmu u aqpyrux henmja kao mro cy engorenHe hemuje
KPBHHX CyJOBa, INTO je BAaAXHO 3a MpPOIEC pereHepanuje TKUBA, PEBACKylapu3alujy |
HEOBaCKyJlapu3alHujy, pacT u audepeHuujannjy. Y eHaoMeTpujymy, MUOMETpUjyMy U henujama
MuoOMa cy ekcripumupanu perenropu 3a FGFs damunujy nuroknna. Yiora FGF je y mpomecy
pereHepanmje W BacKyJapu3alHje eHIOMETpHjyMa, Kao W Yy mporecy mnposmdeparuje
¢bubpodaacta y Muomarckom TkuBy (17).

TGF-B ce cuntetnie u ocnobaha y GMOIONIKA HEAKTUBHOM OOJIHKY, T€ CE OCPEICTBOM
MPOTEONIMTHYKIX €H3MMa W3 JIM3030Ma M IUIa3MHHA aKTHBHpa Kako OW CTEKao CHOCOOHOCT
BesuBama 3a TGF-B penentope. ¥V 3aBucHoctu ox tuma hemuje, TGF-f mMoxe ma crumynuiie
WM Ja uHXuOMpa pact henuja, OJHOCHO JAa yTUYE HA AaHTUOTEHE3y, XUIEpTpodHjy u
XurepIiasyjy hemmja, kao U CTBapame JIENO3MTa y eKCTpaleayIapHOM MaTpukcy. Penentopu 3a
TGF-B (TGF-B PL, II u III) npunanajy TpaHCMEMOPaHCKUM TJIMKOMPOTEHHCKAM PELENTOPUMA U
nMajy pasnuunt aduaMTeT 33 cam Mosiekyn 1GF-B. MuaTepecanTHo je na je ekcrpecwja
peuentopa TGF-B I u II 3nauajuo Beha Ha henujama mmoma u ¢ubpoma, Hero mrTo je y
HOpMaJIHOM MHOMETPHjyMY, a y3 TO j€ U M0jauyaHa CHHTe3a U jJydewe camor GF-f y henujama
muoma (18, 19).

[Tokazaio ce aa ekcrpecrja pernenTopa 3a MporecTepoH mosehaBa MUTOTCKY aKTUBHOCT y
nejomuoMy ytepyca. Ilporecteponcku peuentop (PR) ce exknpumupa y nse uzopopme, PRA un

PRB, u mocroje pa3iuke y eKCIpEecHju pelenrtopa 3a MpOrecTepoH y JiIjOMHOMa yTepyca U

17



HOPMAaJTHOM MHOMETPHjyMy. BHCOK cTeneH ekcmpecuje perentopa 3a MporecTepoH je MoBe3aH
ca IPOTPECHjoM JIEjOMHUOMA H MTOTOPIIAkEeM KBAJIUTETa KHUBOTA.

Behuna nmocrynmHux mH(popMmanuja o pacty Jiejomuoma in VIVO ykasyje Ha LEHTpalHy
yJIOTy €CTpOreHa M IporectepoHa. llanujeHTKume ca JejOMHOMOM yTepyca Hajuemhe Hemajy
noBehaH HUBO MMPOTeCTepOHa WM ecTpaauona y cepymy. OBo cyrepuiie aa pacT TymMopa HacTaje
ycaen moBehaHe OCETJBMBOCTH CaMOI MHOMETPHjyMa Ha OBE CTEPOMIHE XOPMOHE. Y IMPHIIOT
OBOM KOHIENTY HAE€ U J0Ka3aHa noBehaHa eKclpecHja perentopa 3a MPOrecTepoH Y
IejoMuoMuUMa Yy Topehemy ca  XHCTOJIOIIKM HOPMAJIHUM MHOMETPHjyMOM KOJ HCTE
nanujeHTkumbe. Kako je E2 rmaBHM edekTop oAroBopaH 3a €KCIpecHjy T'eHa KOju KoJupa
CHHTE3Y pelenTopa 3a MporecTepoH y MaTepuiy, nosehana TpaHCAyKIMja CUTHAJA eCTPOTeHa je
BEpOBaTaH MEXaHM3aM KOjH 00jalImaBa MPEKOMEPHY €KCIIPECH]y PELEeNnTopa 3a MPOTeCTEPOH Y
muomumMa. Takohe je moryhe ma JejoMHOMH ayTOHOMHO JIOBOJIE JIO MPEKOMEpPHE EKCIIpecHje
peuenTopa 3a ectporeH u nporectepos (20).

Jlamuben u capagnuuu (21) cy mopemwnn npoiuepaTMBHY aKTHBHOCT MHOMA M3
y30paka TpEeMEHONay3ajJHHX M IIOCTMEHONAy3aJIHUX JKeHa. MHJeKc KBaHTUTATHBHE
nponmdepanyje je nepuHHCAH Kao TmpoueHaT henmja Koje eKCIpUMHUpajy TpoiudepaTHBHH
HYKJICapHU aHTUTEH Y 30HM HMHTCH3MBHOI pacTta TyMmMopa. KBaHTUTaTMBHO H3pakeH HHICKC
henujcke mponudepanyje je 3HaUajHO BUIIM Yy Y30pLKMMa MHUOMa y IpPEMEHONay3W HEro y
y30pIIIMa JK€Ha y MOCTMEHOIay3u. MHUOMH jK€Ha y MOCTMEHOIAy3HW KOoje Cy IpuMaie OHIIo
KaKBY XOPMOHCKY CYIICTUTYIIMOHY TEparujy WM CaMoO CYICTUTYIHjy €CTpOreHa MOoKa3alld Cy
HUCKY NpoJudepaTUBHY aKTHUBHOCT. HacympoT ToMe, MHOMH JK€Ha y IMOCTMEHONAy3U Koje Cy
IpUMale 3ajeJHO CYNCTHTYLH]y 3a €CTPOreH W NPOTecTHHE MoKa3ajlu Cy HposindepaTuBHU
MHJIEKC JeIHaK OHOM KOjH je mpuMeheH KoJl )KeHa y IpeMeHOoIay3H.

KaBaryun u capamnunm (22) mpoydaBalid Cy W YITPACTPYKTYpHE KapaKTEPHCTHKE
KyJITUBUCAHUX TJaTKO-MHUIIMhHUX henuja MuoMa MaTepulle M HOPMAJIHOI MHOMETpHjyMa.
MuoMcke, TyMOpcKe U MUOMETpHjyMCKe, rnaTkoMuiinhie henuje y Menujymy Koju caipku U
€CTPOTreH M NPOTreCTEpPOH CY AKTHUBHUjE IOJ EJIEKTPOHCKUM MHUKPOCKONOM Hero hemuje koje
calp>ke caMO €CTPOTeH MM KOHTPOJIHH MeaujyM. Nenuje MuoMa H3IJI0KEHE EeCTPOTeHY H
MIPOTreCTepOHy eKCIIpuMHpajy noehan 6poj MuoduiIaMeHaTa ca ryCTUM TeJIUMa, IITO €BUJCHTHO

yKa3yje Ja je MporecTepoH yKJbydeH y AudepeHiujaiujy Muoma.

18



bpanmon u capamgnuim (23) HemaBHO Cy mMmokasanu moBehany ekcopecujy MRNA
perenTopa 3a MpOrecTepoH y TKHBY MuoMa y mnopehemy ca OKOTHHM MHOMeTpujymMoM. OBH
ayTopu Cy IOKa3aly M Ja je ekcnpecuja antureHa nponudepanuje Ki-67 3nayajno Beha y TkuBy
MHOMa, INTO YyKa3zyje Ha TO Ja je IojauaHa CUTHAIM3AlHja TIOCPEIOBaHA PEIENTOPOM
[IPOrecTepOHa MoBe3aHa ca pactoM Muoma. In Vvitro, mporecrepon mosehasa excrnpecujy  Bcl-2
(enr. B-cell lymphoma 2) rena, mro mo3uTHBHO yTHYE Ha IPEXHBJbaBame hennja y KyaTypama
nejomuoMckux henwmja.

HMMyHOXUCTOXEMH)CKA UCTIMTUBAA JI€JOMHOMA U HOPMAJIHOT TKUBA MUOMETPHjyMa HUCTE
MaTepHIle y npoiaudepaTHBHO] a3y MEHCTPyalHOT IUKIyca Mmokasana cy aa je Bcl-2 mporeun
o0uiato MpUCYTaH y LMUTOIUIa3MH JIEJOMUOMCKUX henuja, alu W Ja je jeaBa NPHUCYTaH y
rnarkomuinhauM henrjama HopManHor muomerpujyma. Konnunna Bcl-2 nporenna y TkuBrMa
JIejJOMHOMA j€ MHOTO BHIIA Y CEKPETOPHO] HEro y mponudepaTUBHO] (a3 MEHCTPYaIHOT
[UKIyca, 0K MHTEH3UTET MMYHOXHCTOXeMHjcke ekcrpecuje Bcl-2 anturena y HopmanHoM
MHOMETPHjyMY HE IOKa3yje OBE Pa3iuKe.

Bcl-2 amonrorcku reH, MyTHpaH M TpaHC(OPMHCAH Yy OHKOI€H KOJHpa CUHTE3Y
OHKOIIPOTEMHA KOjU WMa CIOCOOHOCT na Onokupa amontoTcKy hemumjcky cmpt. [loBehana
ekcripecja Bcl-2 mporenHa y JiejoMHOMCKHM henmujamMa KynTHBHCAaHHM IN VItro moske
MHXUOUpaTH HOpPMalaH NPOIEC aloNTOTCKe, MporpamupaHe cMpTu hemuje, mnpommpyjyhu
MOTEHIM]al 3a pacT TyMopa. Hacympot Tome, mama ekcrpecrja Bcel-2 nmpoTenna y HOpMaHUM
henmujama Muomerpujyma, mnosehaBa MoryhHocT aa cy HopManHe henwje MUOMETpHjyMa
MOJUIOKHU]J€ aronTOTCKOj CMpTH oA Jjejomuomckux henuja. IToBehana excmpecuja Bcl-2
IpOTeHHa Yy JIGJOMUOMY j€ KapaKTepUCTHYHA 3a JiegjoMHOME M omoryhaBa HecMeTaH pacT
JIejOMHUOMA y MaTEPHUIIH.

[Tomro je nokazano na Bcl-2 mpoayxkaBa mnpexuBibaBame henuja crpedaBambeM
arnonToTCKe henujcke CMpTH, NPOrecTepoH Jenyje kao crumynumyhu ¢aktop pacra y
perynucamy nposndepanyje JejoMuoMa Kpo3 MojayaHy MHXUOHMIIM]Y aronTo3€e JIeJOMHMOMCKUX
henuja, Mok ectporenu mHXxuOupajy muaykiujy Bcl-2 mporenna. Cymupano, epekTH MOIHUX
CTEpPOMIHMX XOpPMOHa Ha ekcopecujy BCl-2 mporemna cy pasauuutd Mel)y pasanauTUM
TunoBuMa henuja y maTtepunu, ykibydyjyhu mpBeHcTBeHO henuje JigjoMHOMa W HOPMAJIHOT

muomerpujyma (24, 25).
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OnpehuBame ekcnpecuje Ki-67, p53 m penentopa 3a mporectepoH cy obOehapajyhu
MMYHOXUCTOXEMHJCKHU MapaMeTpu 3a HuepeHIjainjy rIaTKOMUITHhHUX TyMopa MaTepHIle ca
CYCIIEKTHUM MAaJIUTHUM IOTCHIIN]aJIOM, a 3HA4ajHU OMOXEMHU]JCKH U XUCTOJIOIIKH JOKa3u yKa3yjy
Jla TPOTECTEPOH M PEIENTOPH 3a MPOTeCTePOH MMajy LEHTpaTHy yJIOry Yy Hpoiudepandju u

nponaramuju Muoma (24).

1.7.buosnonka yjora u CTPyKTypa penentopa 3a eCTporeHe 1 nNporecTepox

buosnomka akTUBHOCT €CTpOreHa ce OCTBapyje€ BE3MBAKEM 3a jeJlaH O JBa crenuduuHa
peuentopa ERa wium ERP, koju npunanajy cymepbamunuju jemapuux penenropa (11, 26).
BesuBamewm nuranga 3a ER momasu no koHpopMaIujcke mpoMeHe perenTopcKor MOJICKyIa IITo
BOJIM 10 auMepu3anyje, uaTtepaknuje nporenH-JHK, mokperama dakropa Tpanckpumnimje u
KOHAa4YHO (hopMHparba MPEHHUIMjalHOHOT KomIrTekca (11).

ERp nenyje kao JOMUHAHTHU PEryaaTop JiejCTBa eCTPOreHa, Koju y koekcnpecuju ca ERa
JOBOJM JIO CMameHe TpaHckpuniuje ycinoBbeHe ERa. Anraronuctnuku epextd ERo m ERf
MOTy OWTH pe3yJITaT pa3jivKa y ’bUXOBUM TPAHCAKTUBAMOHUM PETHOHUMA.

ERo u ERP umajy crpykrypHe U GyHKIIMOHATHE 001aCcTH TUITMYHE 32 WiIaHOBE aMuimje
HYKJIeapHUX pelentopa, ykbydyjyhu: obnact 3a BesuBamwe JIHK, numepusanujy, Be3uBame 3a
JUrasie M aktuBauujy tpanckpunuuje (11). Oba penentopa umajy CIWYHY CeHU(PUUHOCT U
apUHUTET pemMa oAroBapajyhuM eHIOreHUM ecTporeHnmMa, ¢puro ecrporennma u SERM (9, 27).
duroectporenu umajy sehu apunuter 3a ERP ox ERa (28). CunTeTCKM aHTarOHUCTH €CTPOTreHa:
TaMokcu(eH U panokcudeH cy mnapudjanHu aroHuctu 3a ERo, amm nmemyjy m kao 4mcTH
a"traroHuctu 3a ERP. CtpykrypHa pa3nuka NHz-TepMuHanHOr ToMEHa je jeAHO oA o0jallbemha
3a pa3nuuuTe OMOJIOIIKE 0Ar0BOpe Ha OpojHe nuranae (9). Penentopu 3a ectporene umMajy jacCHO
paznmuunTe QU3NUKe KapaKTEPUCTHKE, PA3IHUUTy OMOJOMIKY YJIOTY, PAa3IMYHUTEe JMTaH/AE U Kao
HajBOXHUJ€ PA3IMUUTy TKUBHY AucTpubynujy (9, 11, 29). @ynkuuonannu anraronusam ERa u
ERP ce ornena y nupextHoj penpecuju ERP Hekux ERo ycioBbeHux edekara ykibydyjyhu
penyknujy mactd u henmujcky mponudepanujy y yrepycy. Ectpammon nejctBom Ha ERa
CTUMYJIHILIE TPaHCKpUNIHU]jy U henujcky nponudepannjy, 10k aejctBom Ha ERP koun akTuBHOCT
ERa u cynpumupa nponudepanujy enurena.

KOHTaMI/IHaI_II/Ija C€CTPOrcHMMa U3 OKOJIMHE YTUYC HAa CHAOKPUHY CI/IFHaJ'II/I3aI_II/ij n 10BOJHU
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10 eHIOKpUHUX mopemehaja, omrehema penpoaykTuBHe (QyHKIMjE, aau U moBehaBa pusmk 3a
HacTaHaK KaplMHOMAa JOJKe W eHxoMmeTpujyma. Jlujeta Oorara (uUTOECTpOTCHMMa H3 COje
(reHHCTEMH) W KHUTapHULa je YyApYKEHa ca CMAmbeHUM PHU3MKOM OJ XOPMOHCKHM H3a3BaHUX
kapuuHoma (11, 29). Peuenropu 3a ectporeHe ce Haja3e Ha MEMOpaHU jeiapa, y WHAKTHBHOM
MOHOMepHOM 00HMKy. HakoH Be3nBama XOpMOHA, jJoia3u 10 KoHpopmanujcke npomene ER,
Koja ra Tpancopmuine y aktuBaH ook koju ctBapa xomoaumepe (ERa/ERa; ERB/ERP) nmu
xerepoaumepe (ERo/ERP), mokasyje mosehany docdopunamnujy u Besyje ce 3a IpOMOTOpE
Taprer reHa. PeuenTopu 3a ecTporeHe MoOry OWTH aKTUBUPAaHU M HE3aBUCHO O] MPHUCYCTBA
JUraHaa, TMPEKO WHTPAIETyJIapHOr 'CEeKyHIApHOT TJacHWKAa' W JPYTMX CUTHAJIHHUX ITyTeBa
(pakTopu pacrta, mpoTenH KuHaze). DakTopu pacta akTUBHpPAjy kKuHa3e u ¢ocdartase, noBehaajy
MpoJjia3ak joHa Kpo3 MeMOpaHe U Ha TaK HA4YWH aKTUBHPAjy PEIENTOpPE 32 €CTPOreHe. AKTHBAIH]a
dochopmranmjom omoryhaBa wHAyKIMjy ER-Taprer reHa y oJCyCTBY CTEPOHMIHOT JMTaHAA U
yIIpaBoO Ha OBaj HA4YMH (H)aKTOPHU pacTa YUeCTBYjYy Y XOPMOH HE3aBUCHOM pacTy TyMmopa. OnucaHa
peaxiuja JOBOJM 10 aKTUBallMje KacKaJHOT MeXaHu3Ma OMOXEMUjCKUX MpoMeHa y camoj henuju,
mTo AoBoau 1o henujcke nponudepannje, anonro3e, aHruoreHese, MpoMeHa y aIXe3UBHOCTH H
nokpetrsbuBocTH henmja. [lopemehaj 6unmo koje ¢ase oBor MexaHu3ma JOBOJIU JI0 MPEKOMEpPHE
nponudepanuje henuja, Murpaiyje 1 Meractazupama. JyrorpajHo u3iarame eHI0TEIHUX henuja
nejcTBy ectporena nosehara excripecujy ERa u cmamyje 6poj ERp.

Hajeeha excrpecuja ERPB je mpucytHa y OyOpery, TUMyCy M TaHKOM IPEBY, 3aTUM Yy
mayhuMa, cie3uHu, XUno@usu, JEYKOIMTUMA, KOIITAaHO] CPXKH, JeOeIoM ILpeBy, MaTepUIld U
MIJIEYHOj >kie3nu. EcTporeHn umajy BEeNUKM YTHIQ] HA UMYHHM cHCTeM, BehMHa ayTOMMYHHX
6onectu je yemha kox sxkeHa. Jlokanuzanuja reHa koju koaupa cuHtesy ERP Ha 14q22-24 je y
OJIM3MHU IeHa 3aciyKHOT 3a HacTaHak Jiejomuoma yrepyca (11, 30, 31).

[Iporectepon je moceOHO OuTaH 3a pa3BOj MMOMa KOju MMajy noBehaHy ekcmpecujy
pelenTopa 3a NporecTepoH y nopehemy ca 31paBuM MHOMETpHjyMOM. JIBe riaBHe wu3odopme
pelenTopa 3a NporecTepoH MOry ce HahM y Marepuly Ha IpUOIMKHO €KBUBAIEHTHUM HUBOMMA!
PR-B je y nmyHoj nyxunu, 1ok je PR-A ckpahen, PR-A u PR-B ce TpanckpuOyjy ca ucror
TeHOMCKOT JIOKyca moMohy jiBa pa3inuuTa mpoMoTopa, MTo pe3yarupa ctapameM 114-kDa PR-
B u 94-kDa PR-A rtemkux nporenHa. OBe 1Be n3odopme cy He3aBUCHO PETyIHCcaHe U U3a3UBajy

Pa3INIUTC e(l)CKTC. Hakon OCTBapHBamkba BE3€ MPOTCCTCPOHA Ca PCUCIITOpHMA 3a MMPOTCCTCPOH,
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TUMEpH Cce TpaHCIomMpajy y Hykieyc, Be3yjy 3a JHK, perpyryjy kodakTtope m WHIYKY]y
excripecrjy Bcl-2 y reHomckom curHaimHoMm myty. Hakon BesuBama nuranaa, PR-A u PR-B
n00Hjajy COCOOHOCT JIa MOAYJIMPAjy HU3BOJHO Pa3IMYUTE CKYIOBE HJHHHUX I'€HA, IITO YKa3yje
na je edekaT mporecTepoHa IMOCPEIOBaH KOMOMHOBAHHUM JeNIOBamkeM 00e n3odopmMe perentopa
3a mporectepoH. PematuBHa 3actymsbeHocT PR-A um PR-B moBe3ana je ca pa3iauuuTuM
(DU3MOJIOMIKUM U TIATOJIOIIKUM CTalkbUMa, YKIbYUyjyhu KOHTPaKTHIHOCT MHOMETPHjyMa yTepyca,
aJIi ¥ TIPOTPECHU]y U MeTacTa3upame KapiuuHoma jiojke. [lporectepoH ce mpou3Boay y jajHUIIIMA,
IUTALEHTH U HaIOYOPEKHUM JKJI€3/1aMa, a FberOBO JIEJIOBAMLE j€ MPBEHCTBEHO IMOCPEAOBAHO MyTEM
perienTopa 3a mporecTepoH. PerenTopu 3a mporecTepoH Cy NMPUCYTHH Y HEHTPAIHOM HEPBHOM
CUCTEMY, jajHUIIUMA, MIIEYHO] JKJIE3IM U KEHCKOM PENpOIyKTHBHOM TPaKTy, YKJbydyjyhu
BaruHy, Tpiuh Marepuie, jajoBoie, CHIOMETPUjyM M MHOMETpujyM Marepuiue. Excnpecuja
perenTopa 3a MpOrecTePOH je BaKHA 332 CEKCYaTHO IMOHAIIAE JKEHE, OBYJIAIH]Y, YCIIOCTABIbAHE

U ofip)kaBambe TpyaHohe, Kao U pa3Boj MileuHuX xJiesna (32, 33).

1.8.AHruorenesa

AHruoreHesa Wiy HeoBacKyJapH3aluja je rnpouec Gpopmupama HOBUX, (PYHKIMOHAIHUX
KPBHUX CyJIOBa U3 IIpeersucTupajyhe BackyinapHe Mpexe, a cBe Behu 3Hauaj OBOM ()eHOMEHY Kao
MIPOrHOCTUYKO-TIPEAUKTUBHOM (DakTOpy Jaje ce 300r MOryhHOCTM NpUMEHE aHTH-aHTHOTEHE
Tepanuje. HacraHak HOBUX KpBHUX CyJIOBa j€ CTHUMYJHCaH (DaKTOpHUMa MHKPOOKPYKEHa,
OHKOI€HHMMa M IUTOKMHUMA. AHTHOreHe3a je MPELU3HO peryjlucaHa CUCTEMOM YpaBHOTEKEHUX
Ipo- ¥ aHTU-aHTMOTeHMX (hakTopa W omoryhasa pacT Tymopa U noehaBa HeroB MeTacTaTCKU
MOTEHIM]aJl OTBapakbEM ITyTEBa 3a MPOAOP TYMOPCKHX henuja y UupKyiamujy.

PaznuunTe OMOJNOIIKM aKTHBHE CYICTaHIE MMajy yJOTy y aHTHOTeHe3W, a mehy muma
Haj3HAYajHUJU CTUMYJIATOPU AaHTHOTeHE3e Cy BACKyJapHU EHJOTENHU (QakTOpu pacra (eHr.
Vascular endothelial growth factor — VEGF), koju npoMoBuIlly aHTHOTEHE3y Y MHOMHMa U
MOCPeNyjy y €KCIpecHju XOpMOHa pacTa M TeHa moBe3aHux ca ectporenuma. [lopomumna VEGF
npotenHa ooyxsara VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E u ¢akrop pacra miareHnre
(enr. Placental Growth Factor - PIGF).

VEGF mnoponuna penenrtopa oOyxBara TpaHCMEMOpPAHCKE TJIMKONPOTEMHE KOjH ce
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cacroje OJ TpU JIOMEHA: EKCTpalelyJapHOr, TPaHCMEMOpPAHCKOI M HWHTpalelylapHo-
LUTOIUIa3MaTCKOT, KOJU MO0Ka3yjy aKTUBHOCT THpo3uH kuHaze. [loponuna VEGF memOpanckux
perienTopa ykibydyje Behu Opoj 4imaHOBa, O KOjUX Y OHKOTEHE3M Haj3HAYajHU]y YJOTY UTpajy
VEGF-R1, VEGF-R2 u VEGF-R3.

[Topomunia VEGF mnporenna ctumynume nponudepalujy U MUTPalH]y CSHIOTETHUX
hennja 1 BHUXOBY OpraHu3aIMjy y TyOyJapHE CTPYKType, yjeaHo U oapehyje mpomycT/bUBOCT
KpBHUX cynoBa. OBa mopoauua jomr oOyxsara u VEGF-A, VEGF-B, VEGF-C u VEGF-D
Excnpecuja VEGF uzodopmu je morBphena y muorum henmjama, TKUBUMa M OpraHUMa.

VEGF u merosu pernentopu Urpajy 3Ha4yajHy yJOry y MaJUTHOM MOTEHIUjaly OpOjHHX
HeoIU1a3MH, Meh)yTuM, BHUXO0Ba yJIora y OHKOIeHe3H U nmposndepalnnju MUOMa MaTepule HUje y
MOTITYHOCTH Pa3jallbeHa.

[Tpumena antuTena crneuuduunux 3a enporenne hemmje (dakrop VI, CD34 w/mmm
CD31) omoryhasa nakiry HMyHOXHCTOXEMM]JCKY JAETEKLHjy HOBOCTBOPEHHUX KPBHHUX CYyJOBa Yy
Tymopy (34, 35).

[Tpouiewyje ce nma je mpeBajJeHIIA MEHOMETpoparwje NpuOMMmKHO 24% KOI KeHa y
peMeHomay3u. Y penpoayKTUBHOM IEpPHOAY KE€HE, y OJCYCTBY TpynHohe, maj cekperuje
IIpOrecTepoHa M3a3uBa MEHCTpyauujy. Pa3no3u 3amTo cMameHd HHUBO NPOrecTepoHa H3a3uBa
MEHCTpyalujy ykJpyudyjy noBehame ekcrpecuje TKUBHOT (akTopa (IpUMapHOT WHHUIMjaTOpa
Koaryjianuje) M HUHXHOWTOpa IUIa3MUHOTEH akKTUBaTopa-l MporecTepoHOM, WHXHOUIU]Y
excrpecuje Marpukc meraionporenHaza (MMII) 1, 3 u 9, kako Ou ce crabmin3oBaga cTpoma
SHJIOMETpHjyMa M BacKyJapHU eKCTpaheiaMjcKu MaTpuKCc, Kao W noBehaHy NpOU3BOIBY
anrnorenux akropa VEGF u anruonoerun-2 (Ang-2). Ca apyre ctpane, KOHTHHYHPAHO, TyTO
Jeuerhe  KOHTPAICITUBHUM  CPEACTBMMAa KOja  CagpXe caMO TIPOTECTHH HHIYKYje
HEKOHTPOJIMCAaHy aHTMOTeHe3y Koja Mopa3yMeBa CTBapame OPOJHUX KPBHUX CYJ0Ba (PpartyiHux
3MJI0Ba U TOCJIEANYHOI OOMJIHOT U HPETYIapHOTI KpBapemwa, MOIITO MPOTreCTepOH /MPOreCTUHU
nosehaBajy mpou3Boamy aHruoreHux Qaxropa kao mro cy VEGF u Ang-2. Ilaronoruja
aOHOpMaJTHOT €HJOMETPUJCKOT KpBapemwa yciie[ HIp. cyOMyKO3HOT MHOMa Takole je rmoBe3aHa
ca abepaHTHOM aHTHOTEHE30M.

AHrHuoreHesa je He3aBHCHa OJf BeJIMYMHE camMor MHoOMa. BackymapHa TycTHHA

MHOMETpHUjyMa je Beha y MaTepHly ca JIEjOMHMOMOM, HEro y 3[paBOM MUOMETPUjYMY, aJId CE He
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Mema TOKOM MEHCTpyaHor Iukiyca. [loBehana BackynapHa rycTHHAa MHOMETpPHjyMa MOKe OUTH
MOCJIEANIA MTPEKOMEPHOr ociiobaljarba aHTHOTEHHX CTHMYJIAaHCA M3 JIEjOMHUOMA, CTHMYIHIIyhn
aQHTUOTEHE3Y y OKOJTHOM MHUOMETpHjy. JKeHe Koje nMajy eKCTpEMHO BUCOKY BAaCKyJIapHY T'YyCTUHY
muomeTpujyma win nosehany excrnpecujy VEGF-A nmun FGF, mory Outn npenucnonupane 3a
pasBoj nejomuoma. Bucok HuBo ekcnpecuje VEGF y nejomrmomuma mnpecraBiba MOTCHIM]ATHY
TEpamnMjcKy MeTy, Koja Ou ce y MEepCOHAIN30BAHOM TPETMaHy MHOMa NuJbajla aHTHTEINMa
cnemmpuunum 3a VEGF. Jlokazano je ma Onokupame VEGF curnanmszamuje moBomu [0
aronTo3€ CeHJOTENHUX helHja u cMamema BEIMYUHE TyMOpa.

VEGF-R1 ce nama3sm Ha MeMmOpaHW EHIOTENHMX henuja, MOHOIHMTa, Makpodara u
HEOIUIaCTUYHUX henMja conmmaHuX Tymopa. HberoBoM akTHBaLMjoM J0JIa3U 10 CTUMYJAIH]je
nponudepanyje, Murpanmje U mnoBehama WHBa3MBHOI TOTEHIMjala TYMOPCKHX henwmja.
[Tocrojame 3HaAuUajHO Behe eKcIpecHje OBOT perenTopa Koja MuoMa Behux AuMeH3Hja y OJHOCY
Ha OHE Mame BEJIMYMHE, yKa3yje Ha HErOBY 3HA4YajHy YJIOTY Yy pacTy M IPOTPECHju OBUX
TyMopa.

VEGF-R2 je rmaBum penentop mpeko kora VEGF-A ocraBpyje cBoje edekre —
MUTOT€HH W aHTHOTeHH edekar, moBojehu mo nmoBehaHe mepMeaObMIHOCTH 3HMJ0BAa KPBHHUX
cynoBa. Ca apyre ctpane, VEGF-R1 noka3yje 1 ”HXUOUTOpHU U CTUMYJIATUBHU edekar npema
anruoreHesu. Tako na je moryhe, na mosehame Mace 1 BeTMYMHE CaMOT MUOMA HHUjE TIOBE3aHO ca
00Jp0M Backyiapu3zaiyjoM, Beh je BepoBaTHO na npu BumeM HUBOy VEGF-A, kpBHU Cyn0BH Y
MUOMY T[I0Ka3yjy H3pa3uT IMOpacT MepMeadMIHOCTH, IITO NO0OO0JbIIaBa MCXpaHy MHOMa
nojayanoM nudysujom. Cymupano, nojxanu u3 aureparype ykasyjy na VEGF-R1 u VEGF-R2
MMajy pa3JInuuTe yIore y nporecy Gu3HoJIOIIKe U MaToNomKe anruorenese (35).

VYnunpucran-anerat (YUCT AHTAarOHHUCT TIPOTECTEpOHA W3 TPYIHe  CEIeKTHBHHUX
MOJyJIaTOpa IPOTECTEPOHCKHUX peLenTopa) HHXUOMpa mnponudepanujy KyJITUBUCAHUX
JIEJOMHUOMCKUX henuja WHIYKIHMjOM amonTo3e ITO ce pediekTyje moBehaHoMm exkcmpecujom
Caspase-3 u poly(ADP-ribose)-polymerase (PARP), cmamenoMm excripecujom Bcl-2 mporenna u
HyKJieapHOor aHTHreHa hemujcke mponudepanuje (enr. proliferating cell nuclear antigen —
PCNA). Jloka3ano je ma yaumnpucran anerar HapymaBa komiiekc VEGF/VEGF penenrtop u

anpenomenymua (AJIM) / AJIM-penentopcke cHuCTeMEe Yy KYJITHBHCAHHM JI€jOMHOMCKUM

24



henmnjama, Te ce cMarpa Ja je crpedyaBame KpBapema KOJ KEHa ca JIGJOMHOMOM, MOCPEIOBAHO

MEXaHU3MUMa KOjU YKJbY4yjy U aHruorexesy (36).

1.9.Excnpecuja apomartase Ko MUOMa

Excnipecuja apomaraze y hemujama MuoMa je 3HaYajHa ca CTaHOBUINITA IaTOTCHE3e
TyMopa, ¢ 003upoM Aa OpojHE CTyaHje yKaszyjy Ja KOJA >KeHa y MOCTMEHOIAy3d, €CTPOrCHH
JIOKAJIM30BaHU y TYMOPY MOTU4YY M3 IN SitU apoMaTu3anuje y MaToJIOMIKH U3MEHEHOM TKUBY
€HJOMETPHjyMa U MUOMETPHjyMa, T JIey]y JIOKATHO Kao MUTOTeHH (pakTop dopcupajyhu pact
TyMOpa HE3aBHCHO OJI KOHIICHTpAIlMje eCTporeHa y cepyMmy. Renuje jejomMuoMa IMocenyjy
COIICTBEHY apoMaTa3y Koja KaTaln3yje KOHBEp3Hjy aHAPOTeHa y E€CTPOTeH W ayTOKPUHHM
eeKTOM TPOMOBHIIY COIICTBEHU pacT. [I[puMeHOM aroHucTa rOHAIOTPOMHH-ocioOahajyher
xopmona (GnRH — gonadotropin releasing hormone), uaxubupa ce akTHBHOCT apoMarase 4uMe
Ce CMamYje CTBapame eCTporeHa y rarkoMumuhauM henujama siejomuoma.

VY matepunu ca Behum Opojem mMuoMa Hal)eH je pa3lnu4YuT HUBO EKCIIPECHje apoMmarase
mRNA Koja je y TO3UTHBHO] KOpEeJalnju ca BeIMYUHOM TyMopa. Y henmjama MuoMa KOHBEp3Hja
€CTPOHA Y €CTPaJHOJ je TPOCTPYKO HWHTCH3MBHHja HETO y OKOJHOM MHOMETPHjyMY, IITO
oarosapa Buioj excrpecuju mMRNA 3a 17B-xunpokcucrepous; aexuaporeHasy tum I, koja
KaTan3yje KOHBEP3Hjy aHAPOCTEHEMOHA U TECTOCTEPOHA, Ka0 M €CTPOHA U €CTPAIHOIIA.

Kon ’keHa y mocTMEHOINay3W IHMPKYJIUIIYhH ecTpOreHHM TIOTHYy, Tpe CBera, u3
nepudepHe KOHBEp3Uje aHAPOreHa CHHTETHCAHUX Y jajHUIIUMa U HaAOyOpeKHUM jKIe3lama.
Hako HemMa IMPEKTHHX J0Ka3a 3a yJIory ecTporeHa y in situ pacry henuja muoma, henuje Mmuoma
Cy CIIOCOOHE J]a CHHTETHUIILY I0OBOJbHE KOJMYMHE €CTPOTeHa J1a O IpoMOBHCalie CONICTBEHHU PacT.
Kon Behune mMuoma Hema 3HauajHe perpecHje TOKOM IpBHX 6 Mecelu MPUPOJHE MEHOoMay3e
YIIPKOC HArJIOM CMamelky KOHIIEHTpallMje eCTpajuolia y IUIa3MHU M perpecuja je OYHUrjieTHO
CrIopHja KOJl JKeHa Koje cy TperupaHe aroHuctumMa GnRH, 1ok ce BenMumHa MHOMa MOXe
CMamUTH ca HalpeI0BambeM MEHOTIAy3e.

MexaHu3amM MOMOhy Kora JI€jOMHOM OJp)KaBa BHCOK HHBO EKCIIpECHje apoMaTase je
HETo3HaT, alk Kajga ce henuje MHOMa W307yjy M3 TKMBAa M KyITHBHIIY IN Vitro, ekcmpecuja

apomarasze ce cmamyje 3a 5-20% y mnopehemy ca BpenHocTHMa 3a0€l€KEHHM Y TKUBY.
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[ToTennujanuo objammeme 3a MPEKOMEPHY EKCIPEecH]y apomMara3e KOoJ MHOMa YKJbydyje
AKTUBHOCT MHUTOTEHA PAa3IMYUTUX EKCTpallelyJlapHUX CHUTHalla, IPBEHCTBEHO CUTHATHUX
myTeBa KOju Uay Ipeko (akTopa pacTa U BUXOBHX perentopa. Anraxosame MAPK curnamsor
MyTa je HEeOMXOAHO 3a MOTHyHy akTuBanyjy mRNA 3a apomara3y. Huso unayknmje MAPK
CUTHAJHOT MyTa je JoKa3aHo Behu y TKHBY MHOMa HEr0 y MUOMETPHUJyMY, BEpPOBAaTHO 300T
MPHUCYCTBA OOMJIHM]ET eKcTpalenylapHor Matpukca. Moxe ce pehu, na nosehame aKTUBHOCTH

MAPK curnanmuszanmje y4ecTByje y €KCIPECHju apomara3e y TIJIaTKOMHUIIMNHUM TymMOpHUMa

yrepyca (37).
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2. IM/BEBU U XUITIOTE3E
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IU/bEBH

[{nsb oBOT HICTpaKUBamba je OMOo J1a ce OJIPEIN YTHIIA] CTaTyca MPOTeCTEPOHCKHUX U
€CTPOTeHUX perenTopa Ha mpoaudepalujy, aHruoreHe3y U anonrto3y henmja Muoma KoJ1 mpe u
MIOCTMEHOMAY3HUX JKEHA.

1. Hcnuratu ekcmnpecujy peuenrtopa 3a ectpored o U B (ERa u ERp) u peuenropa 3a
nporectepoH (PR) y TkuBy MHOMa, OKOJTHOM €HIOMETPHjyMY U MHOMETPH]YMY, Kao U
BUX0BE Mel)ycoOHe otHOCe

2. Oppemutu mponudepaTyBHU W amONTOTCKA HWHAEGKC Yy TKUBY MHOMA, OKOJIHOM
CHIOMETPHjYMY ¥ MHOMETPHjyMYy TIPEKO eKcrpecuje Mapkepa mponudepanuje Ki-67 u
aronTo3e caspase-3

3. Opmpemutu excnpecujy VEGF-a y TkuBYy MuOMa, OKOJIHOM EHIOMETPUJYMY H
MHOMETPUjyMy, Ka0 M MHUKPOBAcKyJlapHy TyCHHY Tpeko ekcmpecuje Endoglin-a y
eHjoTeTHUM henrjaMa HoBO(hOpMHUpAHUX BACKYJIapHUX MPOCTOPA.

4. Ynopenutud opHOCe mpoirdepaTHBHOr M amoNTOTCKOT WHJAEKCAa Ca EKCIPECHjoM
CTEPOUIHHX PEIEeNTopa

5. Vmopemutn ogHoce excripecuje VEGF-a u MUKpoBacKkyliapHe T'yCTHHE Ca €KCIIPECHjOM
CTEPOUIHHX perenTopa

6. YTBpautun Moryhy Be3dy wu3Mely ekclpecuje CTEpOMJIHUX pelenTopa, aHTHOTeHEs3e,
aronTo3e M npoiudepanyje ca MEHCTpyalHUM CTarycoM M (a3oM MEHCTpyaJHOT
UKITyca

7. YTBpautu Mmoryhy Be3y usMel)y ekcrnpecuje CTepOMAHHX pelenTopa, amonTo3e u
nposingepanyje ca naTo-MopQoJIOMIKUM KapakTepucTMkama Muoma (Opoj, BeIMYMHA,

J'IOKaJ'II/BaI_II/Ija Yy 3y, XUCTOJIOIIKHA TUII, pCTPECHUBHC HpOMeHe)
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XHUITOTE3E

1. Ekcmpecwja ecTpOreHHMX M TPOTECTEPOHCKMX pELeNnTopa y CHIOMETPHjyMYy H
MHOMETPUjyMy yTHYE HA AHTHOTCHE3Y, NPOJU(EpaTHBHH M aNONTOTCKA HHIAEKC Yy
MuoMHMa 0e3 0031pa Ha MEHCTPYaTHH CTaTyC.

2. Excrpecwja eCTpOreHMX M MPOTECTEPOHCKHX pELeNnTopa y CHIOMETPUjyMy H
MHOMETPHjyMY C€ Hajla3 y MO3UTHBHO] KOpENalMju ca EKCIPECHjOM OBUX PEIEnTopa y
henmujama Muoma.

3. TlpommdepaTBHN U anONTOTCKU WHJCKC helrja MHOMA je Y TIO3UTHBHO] KOpEaIfju ca
I00WjeHNM BPEAHOCTIMA OBUX MHJIEKCA Yy TKUBY €HIOMETPHjyMa 1 MUOMETPH]jyMa.

4. Excnpecuja VEGF-a u MmukpoBackynapHa rycTUHa ce€ Haja3e y MO3UTUBHO] KOpenaluju
ca eKCIIPECHjOM CTEPOHTHUX PELEnTopa.

5. Muomu MOp(OJIOMIKKA Pa3IUYUTHA IO TOJOXKAJy Y 3UIY, BEIHMUYUHH M XHCTOJIOUIKO-

CHGHI/I(bI/I‘lHI/IM OCO6I/IHaMa, I/IMajy pas3InuuT HpOJ'II/I(i)epaTI/IBHI/I H aIlIOINTOTCKHM KaIlallUTCT.
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3. MATEPUJAJI U METOJIE
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MATEPUJAJ U METOJE

Oga crynuja je Owia cTyauja mpeceka; KIMHUYKO-SKCIICPUMEHTAIHA, PETPOCIICKTUBHA,

HEMHTEPBEHTHA CTyAWja y 00JacTH MpoydyaBamka OCHOBHUX MEXaHW3ama IaroreHe3e 00JecTh
KopuIhemeM MaTOXUCTONOMIKOT MaTepHjaia u3 mocrojeher apxusa.
UctpaxuBameM je oOyxBaheHOo 76 mTalUjeHTKHMIba ca JUjarHO30M JIejOMHOMA yTepyca,
ONEpaTUBHO JieueHWX y KJMHHMIM 3a THHEKOJOTHjy M aKymepcTBO KIiMHUYKOT IIeHTpa
Kparyjesan, Kparyjepan, CpbOuja, y Ttporogummem nepuoxy ox 2007-2010. Ilpema
MEHCTPYAJIHOM CTaTycy (opMHpaHe Cy JBE eKCIepuMeHTanHe noarpymne. [Ipsa rpyny uuHmie
cy xene y npemenomnays3u (N = 35; 46.2 + 5.02 romuHa CTapoCTH), @ APYry TPYIy YHHUIE Cy
eHe y moctmenonaysu (N =41; 60.25 + 5.41 roauHa CTapoCTH).

KnuHuykyn mojganM cy TPUKYIUBCHH YBHIOM Y HUCTOPHjy OOJIECTH OIEPUCAHUX
narujeHTkuma. [IpukymbeHe cy uH(OpMaiuje Koje ce OJHOCE Ha THHEKOJOIIKH CTaTycC
(MEHCTpyaTHU LHUKIyC, MEHapXxe, MEHolay3y, Opoj mopohaja, WTH.) M MOJAaTKE JOOHjCHE
MaKpOCKOIICKOM aHAJIM30M OIepaTHBHOI mpemapara (Opoj, MON0OXaj M BEIMYMHA MHOMA,
MIpOMeEHe Yy jajHuIIMMa, MOPGOMETPHjCKE KapaKTEPUCTUKE MATEPHIIE).

ExcniepuMeHTaHU €0 CTyIaHje je W3BEICH Ha OINEPAaTUBHOM TKUBHOM MaTepHjaly
nobujeHoM xucTepekromMujoM. HcemutuBame je crnpoBenaeHo y Cryx0Ou 3a TaTOJIOMIKO-
aHaToMcKy nujarHoctuky Knumaumukor nentpa y Kparyjesmy. Ctyauja je ogoOpeHa oj CTpaHe

Etnukor komurera Knuanukor nientpa Kparyjesau, Kparyjesar, Cpouja.
3.1.CtangapaHu XeMaTOKCUJIMH-€03MH MeTOo/ 00jema

VY30piu TKUBa NPUIPEMIBEHH U3 ONEPATUBHOT MaTepHjajia cy GUKCUpaHu y (hopManuny,
yKallyIJb€HU y mapaduH, a TKUBHU Mpecely o] S|t ¢y 000jeHH CTaHIapAHOM, XeMaTOKCUIIMH-

eosuHoM [H&E] mertonom Gojema.3a majby, IMyHOXHCTOXEMH]CKY aHAJIM3y  Cy HM3/IBOjCHHU

penpe3eHTaTUBHYU Y30pId MHUOMa W MUIIHAHOT oMoTaYa 3uj1a marepuiie (38).
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3.2. AMYHOXHCTOXEMHUjCKH METOJ]

VY3o0puu TKUBA cy 24-48 catu pukcupanu y 10% HeytpanHom nmydepucanoM GopManuny
U YKAIYIUbCHH Yy mapapuHCKe OJIOKOBE KOpHUIThemeM CTaHAapIHUX [MaTOXUCTOJIOIIKHAX
npotokojia. UMyHOXHCTOXEMHjCKa aHAIM3a je U3BEJACHA HA JEIHOM PENpE3eHTaTUBHOM OJIOKY
U3 CBaKe cepHje WiH JiBa (KaJia OKOJIHU MHOMETPH)yM HUje BUIJbUB 33j€HO CA MUOMOM Y IIPBOM
0JI0Ky). AHTUTEHCKO TIpOHAIAXEHmE je oOpalheHo moranameM y3opka y 10 MM murpaTHu mydep
(pH 6) mmu xomepuujanau mydep (10 MM EDTA Buffer for Heat-Induced Epitope Retrieval
(pH8), AP-9004-125, Thermo Scientific, Waltham, MA, USA). IlpumapHa MOHOKJIOHCKa
aHTuTeNa cy Omia ycmepena npotuB ERa, Ab1l (mouse: 1:500, MS-354-R7, Thermo Scientific,
Waltham, MA, USA), ERf antureno (mouse/human: 1:200 dilution, MA1-23217, Thermo
Scientific, Waltham, MA, USA), VEGF (rabitt: 1:100 dilution, RB-9031-RQ, Thermo Scientific,
Waltham, MA, USA), Ki-67 (rabitt: 1:100 dilution, RB-9106-R7, Thermo Scientific, Waltham,
MA, USA), PRa Ab-8 (mouse: 1:25 dilution, MS-298-R7, Thermo Scientific, Waltham, MA,
USA), CD105 (rabitt: 1:25 dilution, RB-9291-R7, Thermo Scientific, Waltham, MA, USA) u
caspase-3 Ab-3 (human: 1:100 dilution, MS-1123-R7, Thermo Scientific, Waltham, MA, USA).
[Ipecenu TkuBa cy MHKyOHpaHU ca OAroBapajyhuM mpuMapHUM aHTHTEIOM M KOMEpLHjaTHUM
OMOTHMHH30BAaHUM CEKYHJAPHUM aHTHU-UMYHOTJIOOYJIMHOM, Ha COOHO] TeMIIEpaTypH, y CKIaay ca
ymytrcrBuma npousBohaya (UltraVision LP Large Volume Detection System: HRP Polymer
(Ready-To-Use), TL-125-HL, Thermo Scientific, Waltham, MA, USA). Esaryamuja
I/IMYHOXI/ICTOKCMI/IjCKe AHAJIN3C HU3BPHICHA je CCMU-KBAHTUTATUBHOM TIPOIICHOM eKcnpeCHje
HCIUTHUBAaHUX MapKepa, CKOpPOBaWkEM IpeMa ckajlama crenuuyHuM 3a cBaku Mmapkep. Cse

CIIMKE Cy CHUMaHe Y OpUTHHAITHO] pe3onynuju ca yBenndameMm x200.

3.3.Ekcnipecuja penenropa 3a ecrporee, nporecrepon, VEGF, Ki-67 u caspase-3

Excnpecnja penenTopa 3a €CTpOreHe W NPOTECTEPOH je KBaHTH(HWKOBaHA Ha OCHOBY
Allred score pesynrata, Tj. [goJaBameM Iapamerapa KOjU YKa3yjy Ha TPOLEHTYyaIHy
3acTymbeHocT (o1 0 10 5) u uHTeH3uTEeT ekcrpecuje y jeapuma hemuja (ox 1 o 3) (39). 30up
OBHX Mapamerapa he npejcTaBibaTH BpEIHOCT YKyIHOT pesynTara (o1 0 1o 8), rie ¢y BpeJHOCTH
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> 3 cmatpane nmosutuBHUM. Excrpecuja VEGF, Ki-67 u caspase -3 je oapeljeHa Ha OCHOBY
npoleHTa UMyHOpeakTuBHUX henuja. Ha ocHOBY oBor m3pasa, popMupane cy rpyre ca HUICKHM

(0-15%), ymepernum (16-30%) u BrcokuM mposin)epaTUBHUM HIIK allONTOTCKAM HHACKcoM (31-

100%).
3.4.Excnpecuja engorauna (CD105)

HNmyHoxucroxemujcka ananmza ekcnpecuje enporinuda (CD105) omHocHO mpolieHa
CTeleHa aHTUOTeHe3€e U3BPILEHA je Ha cieaehu HauMH: TpaBU MHAEKC MHTEH3UTETa aHTUOTEHE3e
je TycTHHA MHTpa U MEPUTYMOPAIHE MUKPOLMPKYJIAllMje UK I'yCTUHA KPBHUX CyJ0Ba. AHaln3a
ce M3BPIIWIA KBAaHTUTAaTHBHO OpoOjakbeM KpPBHUX Cy/lOBa y 30HaMa ca HHUXOBOM HajBehom
ryCTHHOM (noapydja Bpyhux tayaka). Kopuctuim cmo npenopyke BajaHepa o Bem4nHM 110Jba U
Mmerony Opojama (40). Bpyhe tauke nnu Gokycu Hajeehe rycTuHe KpBHHX CyaoBa cy oapeheHu
Ha MaJIOM MHKpOCKorckoMm yBenuuamy (x40). OnpehuBame hokyca Hajsehe MUKpoBackyiapHe
TYCTHHE BpIIWIA Cy JIBa HUCTpaXWBaya HE3aBUCHO, 0€3 TMO3HaBama KIMHUYKUX |
MATOXHMCTOJIOMKUX ToaTtaka. HakoH Tora je m3BpIIeHO NpeOpojaBambe MOjeINHAYHUX KPBHHUX
CyI0Ba Ha CpeilbeM MUKpOCKorckoM yBennuamwy (x200), mro noapasymena nospuuny oxa 0,739
mm?. KoHauaH pesylTar je cpeimba BPeJHOCT pe3yiTaTa 100HjeHnX 6pojameM y 3 BHJHA 110Jba.
Kon Opojama kpBHUX cyaoBa y cBakoj "Bpyhoj 30HH", padyHara je W €KCIpecHja Yy
MOjeIMHaYHUM €HJOTEeTHUM henMjama, a He caMO JIyMEH KpBHOI CyJa ca BHIJbUBUM
eputponutuMa. HakoH noOujama mogaraka o 6pojy KpBHUX CyJIOBa 3a CBaKH ciy4aj MoceOHo,
u3payvyHaTa je Cpemba BPeIHOCT 0/l 3 OuMTaHa M0Jba, a 3aTUM U MEMjaHa y OJTHOCY Ha KOjy cy
CBM MHOMH KJIACH()MKOBAHU Y JIBE TPYIIe, OHE Ca HUCKUM CTEIIEHOM M OHE Ca BUCOKHM CTETIEHOM
aHTHOTeHEe3€e, CXOAHO TOME, Ja JIU je Opoj KPBHUX Cy/I0Ba MamH, jeHaK Wi Behu o1 BpegHOCTH
u3pauyHaTe MeMjaHe.

CBa HMYHOXHCTOXEMHjCKa Oojema Cy U3BpIIEHAa Y3 KOHTPOJIy KBaJIUTETa U
cnenupuuHoCT o000jema, KopucTehM MO3UTHBHE M HETraTUBHE KOHTPOJE Yy CKIady ca
bpurcHckuM HanumoHamHEM BoauueM 3a umyHoxucroxemujy (UK National Quality Assessment
for Immunocytochemistry). Mukpockoricka aHaiu3a TymMOpa M TPOIICHA EKCIpecHje Mapkepa

u3BeieHN cy Ha mukpockomy tuma Carl Zeiss, Axioscop 40. Ilpunpeme ca pernpe3eHTaTUBHHM
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MoJbMMa Cy OCIHKaHe KopumihemeM Tpu MHKpockorcka yeehama (x100, x200 u x40)

kopunthemem kamepe Canon PC 1089.

3.5.¥Y3umame y3opka

[IIto ce Tuye HaymHa onxabupa y30paka W3 Ielie MOIyJalyje, KPUTEPUjyMU 3a
YKJbYUHMBambe MalMjeHTKUba Y UCTPAKUBAKBE OWIIM Cy MATOXHCTOJIOMIKY Bepu(puKOBaHa 00JIeCT
JejOMHOMa yTepyca M IPEeMEHOINay3alHd WM MNOCTMEHonay3alnHu cratyc. Hckibydyjyhu
KpUTEpHjyMHU 3a U300p MCIUTAHUIIA OWJIM Cy: TIOBE3aHE MaJIMTHE OOJIECTH jajHWKA M Tpiuha
MaTepHIle, HEMOTIIYHH KIMHHYKU TOJAalld O MEHCTPYaJlHOM CTarycy, yIoTpeda oOpaliHuX

KOHTpAIIETITUBA U JJPYTH OOJIUIM XOPMOHCKE Tepariyje.

3.6.CTarucTHYKAa aHAIM3a

Craructuuka oOpaga pe3yiaTara W3BpIICHA je TOMONhYy KOMEpIUjaTHOT CO(PTBEPCKOT
nakera SPSS (Bep3mja 17.0, SPSS Inc., Chicago, IL). ¥V anamu3um noOujeHuX pe3yirarta,
JECKpUTNITHBHA CTATHCTHUKA j€ IPBO KopuIllheHa 3a ONMUCHBAKE OMIITHX KaAPaKTEPUCTHKA Y30pKa:
aricoJayTHU OpojeBu U mponopiyje (ppeKkBeHIyje, MPOLeHTH ), MeIMjaHa U Mepe BapujaOUIIHOCTH
(cranmapaHa JAeBWjanuja), MaKCUMyM W MUHUMYyM. [IpaBUiHOCT pacrojene MpoIemkeHa je
Kommoropos-CMupHoBuM TecToM. 3a nopeheme cpeibux BpeIHOCTH BapujabUITHE MOITyJIalnje,
kopuuthenu cy He3aBucHu T Tect, Kpymkan-Bamuc u Man-ButHujeB Tect u 3a nopeheme
CpeAmUX Bapujabiu BapHjaOMIHMX MOMyJalnuja. 3aBUCHOCT JBE JECKpUNTHBHE BapHjalie
crpoBe/ieHa je moMohy y-kBaapar Tecta u DumepoBor Tecta, 3aBHCHOCT JIBE€ HyMEpPHUYKE
BapHjabiue ucnutana je kopuurheweM [lupconoor u CrneapmaHoBor koeduiMjeHTa Kopenamnyje,
JIOK je yTHIaj BuIIe Bapujabau Ha OuHapHy BapHjalily McCHMTaH HoMohy MyJNTHBapHjaHTe

OMHapHE JIOTUCTHYKE perpecuje.
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4. PE3YJIITATU UCTPAKUBAIbA
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4.1 XeMaTOKCHIHH-€03UH 00jer-e MHOMA U MHOMeETepHjymMa

Penpe3enraTuBHe ciMKe MHOMa H MuoMeTpujyma o0ojennx X&E meronom
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Canka 1. A: PenpedenratuBHa wmukpodororpadpuja muoma (X&E x200); b

PenpesentatuBHa mukpodororpaduja muomerpujyma (X&E x200)
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4.2 Excnipecdja CBHX MCIMTHBAHHMX NapaMeTapa y MHOMHMA M MHOMETPHjyMy Npe H

MOCTMCHOIIAY3HUX KECHA

Excnpecuja ERo n ERP y MuoMy 1 MUOMeTpHjyMy NpPe U MOCTMEHONAY3HUX KeHA
Huje mocrojaiia cTaTUCTUYKKA 3HAYajHA pa3jiMKa y €KCIPECHju HHU jeAHOT MCIUTHBAHOT
€CTPOreHOT pelenTopa y MHOMY M MHOMETPHUjyMY KOJ MAalMjeHTKHa OWI0 Ja Cy OHE

npunaaaie npe wiu nocrmeHonaysanaoj rpymu (I'paduk 1).
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I'pagpuk 1. Excnpecuja ERa u ERp y Mmuomy u Muomerpujymy npe m mocTMeHONay3HUX

’keHa, p<0.05
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Excnpecuja PR y MUuOMy 1 MHOMETPHjyMy Npe U MOCTMEHONAY3HUX KeHa

Excripecuja mporecTepoHCKOr pelenrtopa ce Huje CTaTUCTUYKH 3HA4ajHO pa3iMKoBala y
MHOMY HCIHTaHHIIA JOK je EKCIpecHja UCTOT PELenTopa y MHOMETPUjyMy OHla CTaTHCTUYKH

3HAYajHO MOBUIIEHA y TPYyHH MPEMEHONAay3HHUX >KE€HAa Yy OJHOCY Ha >KE€HE Yy IMOCTMEHOMay3H

(I'paduxk 2).
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MeHonay3aiHM cTaTyC MeHonay3aiHM cTaTyC

I'padpux 2. Excnpecnja nmporecTepoHCKOr penentopa y MHOMY M MHOMETPHjyMy Hpe H

NMOCTMEHOMNAYy3HHUX keHa, p<0.05
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Excnpecuja VEGF y MmuoMy n MmuomMeTpujymy npe ¥ mnocTMeHoONay3HHX sKeHa

Excnpecrja VEGF ce HHMje cTaTUCTUYKH 3HAYajHO Pa3IMKOBajIa Yy MUOMHUMA MCITUTAHUIIA
1ok je ekcripecuja VEGF y mMuomMerpujymy Owmiia CTaTHCTHUKH 3HAYajHO IMOBWINCHA Yy TPYIH

MIPEeMEHOMAy3HUX KEHa Y OJJHOCY Ha eHe y moctMmenonaysu (I'paduk 3).
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I'pagux 3. Excnpecuja VEGF y Muomy u MuomeTpujymy npe u nocTMEeHONay3HHUX KeHa,

p<0.05
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Excnpecuja CD105 y Mmuomy 1 MHOMETPHjyMy Tpe ¥ MOCTMEHONAY3HHUX JKeHa
Excnpecuja CD105 ce Huje pa3nukoBajia y MHOMY JOK j€ Y MHOMETPHjyMy OmJia 3Ha4ajHO

MOBHIIICHA y TPYIIU IPe y OJTHOCY Ha jkeHe y nmoctMmenomnaysu (I'padux 4).
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I'pagux 4. Excnpecuja CD105 y Muomy U MHOMETPHjyMy Npe U MOCTMEHONAY3HUX KeHa,
p<0.05
Excnpecuja Ki-67 y MHOMY nipe ¥ HOCTMEHONAY3HUX KeHAa

Excnpecuja Ki-67 HHje ce cTaTUCTHYKM 3HA4YajHO pa3iMKoBaja Mel)y MCIUTHBaHMM Ipyrama

(I'padux 5).
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I'paduk 5. Excnpecuja Ki-67 y Muomy npe u moctMeHonay3Hux kena, p<0.05
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Excnpecuja caspase-3 y MuoMy npe 4 HoCTMEHONAY3HHUX KeHA

Excripecuja  caspase-3 ce CTaTHCTHYKHM 3HAYajHO pas3iuKoBaiga Mely HCIUTUBAHUM
rpynamMa. Y TpyInu MpeMeHOIay3HHUX JKeHa ecripecuja caspase-3 Owiia je 3Ha4ajHO HUYXKA HETo y

rpynu noctMeHomnay3uux xena (I'pagux 6).
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I'pagux 6. Excnpecuja caspase-3 y MuoMy npe u MOCTMEHONAY3HHUX KeHa, p<0.05
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4.3.Excripecuja cBHX HCIUTHBAHUX NapaMerapa y MHOMHMA Ipe U NOCTMEHONMAY3HHX

JKCHaA — PEeNPEe3CeHTATUBHE C/IMKE

Excnpecuja ERa 1 ERB y Muomy npe u noctMeHoOnay3Hux skeHa

Cauka 2. PenpesentatuBHe ciauke ekcnpecuja ERo u ERP y mumomy npe mu
nocTMeHonay3Hmux keta (x200)
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EKcnpecnja peuenrTopa 3a nNporecTepoH y MUOMY 1pe 1 NIOCTMECHONMAY3HUX K€HA

Cauka 3. Penipe3eHTaTHBHE CJIMKE eKCIIPecHje penenTopa 3a NPporecTepoH y MHOMY Ipe H
NOCTMEHONAay3HMX keHa (x200)

43



Excnpecuja VEGF y MmuoMy npe u mocrMeHONay3HHUX JKeHA

Cauka 4. ®otorpaduja excnpecuje VEGF y Muomy npe u noctMeHonay3Hux xkera (x200)

Excnpecuja CD105 y muomy npe u nocrMeHonay3HHX sKeHa

Cauka 5. Penpe3entaTuBHe cianke excnpecuja CD105 y muomy npe m moctMeHonay3HUX

:keHa (x200)
44



Excnpecuja Ki-67 y MUOMY nipe ¥ HOCTMEHONAY3HUX JKeHA

Cunka 6. PenpesentatuBHe ciauke excnpecuja Ki-67 y Muomy npe u mocrMenonay3uux xena (x200)

Excnpecuja caspase-3 y MHOMY Npe M IOCTMEHONAY3HHX JKeHA

Cimka 7. Penpe3eHTaTHBHe CJIHKe eKcIpecHja caspase-3 y MUOMUMA Mpe U NOCTMEHONAY3HHX JKeHa
(x200)
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4.4 Excnipecuja cBUX HCIMTHBAHUX NIapaMeTapa y MHOMeTPHjyMy Npe H MOCTMEHONMAay3HHUX

JKeHa

Excnpecuja ERo n ERB y Muomerpujymy npe u nocTMeHONnay3HuXx ’keHa

Cauka 8. PenpedenraruBHe ciauke ekcnpecuja ERo u ERP y mmomerpujymy mnpe u

nocTrMeHonay3Hmux xketa (x200)
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Excnpecuja penenropa 3a NporecTepoH y MUOMeTPHjyMy Npe U MOCTMEHONAY3HUX JKeHa

Cauka 9. Penpe3eHTaTHBHE CJIMKe eKCIIPecHje penenTopa 3a NporecTepoH y MHOMETPHjyMy

Npe u NOCTMEHOMNay3HuX keHa (x200)
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Excnpecuja VEGF y MmuoMerpujymy npe 1 mnocTMeHONay3HHUX KeHa

Cauka 10. Penpe3entatuBHe ciauke ekcnpecuja VEGF y wmuomerpmjymy mnpe u
NnocTMeHonay3Hmux :keta (x200)
Excnpecuja CD105 y MmuoMeTpujymy npe U mocTMEHONAY3HUX JKeHA

Cauxa 11. PenpesentatuBHe ciaumke ekcnpecuja CD105 y Muomerpujymy mnpe u
NocTMEeHonay3Hux kexa (x200)
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4.5 Kopesnanuja ekcnpecHje CBHX HCIMTHBAHUX MapaMerapa y MHOMHMAa  TNpe H

MOCTMCHOIIAY3HUX KECHA

Kopenanuja uzmel)y ekcnpecuje penenropa 3a ecTporeHe M nNporecTepoH y MUOMUMA Ipe U

MOCTMCHOIIAY3HHUX KCHA

Huje mocrojana 3HavajHa kopenainuja usMely ekcrnpecuje UCIUTHBAHUX TapaMarepa y

MHOMHKMa, 0€3 0031pa Ha MeHOIay3HH ctaryc ucnuranuna (I'paduxk 7).
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I'padux 7. Kopenauuja usmel)y penenropa 3a ectporeHe ¥ nporecTepoH y MUOMUMA Tpe U

NMOCTMEHONAy3HHUX keHa, p<0.05
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Kopeananuja wusmely excnpecuje VEGF u ekcnpecuje penenrtopa 3a ecTporeHe u

NMporeCTepoH y MUOMHUMA IPE U MOCTMCHOIMAY3HHUX KCHA

Excnpecnja VEGF y muomuma Huje Ouia y CTaTHCTHYKH 3HA4ajHO] Kopenaiuju

excripecujom ERo m ERP. Jaka kopenanuja je

eKcrpecuje perenropa 3a nporectepos (I'paduk 8).
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I'paduk 8. Kopenamuja nzmel)y excnpecuje VEGF u ekcnipecuje penentopa 3a ecTporeHe

NPOrecTepoH y MUOMHMA Npe U MOCTMEHOINAY3HHUX KeHa, p<0.05
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Kopeananuja wusmely excnpecuje CD105 um excnpecuje peuentopa 3a ecTporeHe H

NpoOrecTepoH y MHOMHUMA IPe M MOCTMEHONAY3HHUX JKeHa

Excrnpecuja CD105 y Muomuma Huje Omiia y KOpelalyju ca eKCIPecHjoM perenrTopa sa
€CTpOreHe, JOK je OBa eKclpecHja Oujia y CTaTUCTUYKH 3HA4YajHO] KOPENIAIHjU ca €KCIPECOjoM

peneniropa 3a nporectepoH (I'paduk 9).
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I'paduk 9. Kopeaauuja usmely excnpecuje CD105 u ekcnipecuje penenrtopa 3a ecTporene u

NPOrecTepoH y MHOMHMA Ipe ¥ MOCTMEHONAay3HHUX keHa, p<0.05
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Kopenauuja wusmely excnpecuje Ki-67 u ekcnpecuje pementopa 3a ecTporeHe M

NpOrecTepoH y MHOMHUMA IPe ¥ MOCTMEHONAY3HUX JKeHa

Excnpecuja Ki-67 Huje 6una y Kkopenaiuju ca eKCIpecHjoM perenTopa 3a ecTporex anda,

MehyTHM MoKa3alia ce CTaTUCTHYKM 3HauyajHa KopenalHja Kako ca eKCIPEeCHjoM pelentopa 3a

€CTporeH O6eTa Tako U ca eKCIpecHjoM perenTopa 3a nporectepoH (I'padux 10).
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I'pagux 10. Kopenauuja usmely excnpecuje Ki-67 u ekcnpecuje peenropa 3a eCTporene u

NPOrecTepoH y MUOMHMA Npe U MOCTMEHOINAY3HHUX KeHa, p<0.05
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Kopenanuja usmel)y excnpecuje caspase-3

NpoOrecTepoH y MHOMHUMA IPe M MOCTMEHONAY3HHUX JKeHa

U eKclpecHje pelenTopa 3a ecTporeHe u

Excrpecuja caspase-3 Huje Omiia y Kopemnamuju ca eKCIpecHujoM perenTopa 3a eCTpOreH

anda, MmehyTuM rmokaszaja ce CTAaTUCTUYKM 3Ha4yajHa KOpelalnja Kako ca eKCIPeCcHjoM perenrtopa

3a €CTPOTEH 0eTa TaKo M ca eKCIIPECHjoM perentopa 3a nporecrepod (I'paduk 11).
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I'pagpux 11. Kopeaanmja usmel)y ekcmpecuje caspase-3 M eKcmpecHje pemenrtopa 3a
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4.6.Kopesnanuja exkcrnpecuje CBMX HCIUTHBAHMX IapaMeTapa y MHOMETPHjyMy Mpe U

MOCTMCHOIIAY3HHUX KCHA

Kopenanuja usmel)y excnpecuje penentopa 3a ecTporeHe U NporecTepoH y MUOMETPUjyMY
npe ¥ MOCTMEHOMAY3HHUX JKeHa

Kopenanuja uzmel)y excripecuje perenropa 3a mporecTepoH M eKCIpecHje perenTopa 3a
€CTPOreHe Y MHOMETPHjYMYy CBUX HCIIUTAHUIA HUje OWia CTATUCTUYKU 3HA4ajHa, C APYre CTpaHe

excripecrja ERa u ERP cy Oune y Bucoko cratucTuuku 3HadajHOj kopenanuju (I'padpuk 12).
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I'padpux 12. Kopenauuja usmel)y excnpecuje peunenropa 3a eCTporeHe M NpOrecTepoH y

MHOMETPHjyMy Hpe M IOCTMEHONAay3HHX keHa, p<0.05
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Kopeananuja usmel)y excnpecuje VEGF u peunentopa 3a ecrporeHe M NpPOrecTepoH Yy

MHOMETPHjyMYy Npe U MOCTMEHONAY3HUX KeHa

Excnpecuja VEGF ce Huje moka3ajna Kao CTaTHCTHYKHM 3HaYajHA y CMHUCITY KOpeJaluje ca

€KCIIPEeCHjOM EeCPOTeHUX pelenTopa, MehyTUM IOCTOjH CTAaTHUCTHYKH 3HAuYajHa Kopenamuja y

OJTHOCY Ha eKcrpecHjy perentopa 3a nporectepoH (I'paduk 13).
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I'padpux 13. Kopenammja uzmelly VEGF wm penenrTopa 3a ecTporeH u MpPOrecTepoH y

MHOMETPHjyMy Ipe U IOCTMEHONAY3HHUX xkeHa, p<0.05
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Kopeananuja wusmely excnpecuje CDI105 um excnpecuje peuentopa 3a ecTporeHe H

NPOrecTepoH Yy MHOMETPHjyMy IIpe H MOCTMEHONAY3HHUX KeHAa

Excrnpecuja CD105 ce Huje moka3ana Kao CTATUCTHYKH 3HaYajHA y CMUCITY KOpelnaiuje ca
SKCIIPECHjOM E€CPOTCHUX PELenTopa y MUOMETPHjyMY UCIIUTAHHUIIA, TOK Y OHOCY Ha EKCIIPECH]Y

perenTopa 3a mMporecTepoH MOCTOjU 3HaYajHa cTaTucTrdka Kopenanuja (I'padux 14).
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I'papux 14. Kopenaumuja uzmehy CD105 um ekcnpecuje pemenrtopa 3a ecTporeHe H

NPOrecTepoOH y MUOMETPHjyMy IIpe M MOCTMEHONAYy3HHX KeHa, p<0.05
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5. TUCKYCHUJA
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Jlejomuom marepuiie je Hajuemhu OCHHUTHM TyMOp TEHHTAJIHOT TpakTa, IOpPEKiIa
rnaTkoMumnhaux henmja, jomr yBeK HEIOBOJHHO IMMO3HATE €THOJIOTHje W maroreHe3e. Hacranak
JIejOMHOMa MaTepHIle TOKOM PENpOAYKTUBHOT MEPHUOJa U Perpecja HaKOH MEHOoNay3e yKaszyjy
Jla XOPMOHCKHM CTaTyC MIpa IEHTPAJHY YJIOTy y pa3Bojy oBuUX Tymopa (41, 42). ¥V mocneamoj
JCUEHUj ToceOHa Maxma je mocBeheHa YIIO3M ecTporeHa M IPOrecTepoHa y MaTOreHe3n
nejomuoma. JIejoMrHoMHU MaTepuIle Ce cMaTpajy eCTPOreH 3aBUCHUM TYMOPHMA, IITO j€ MoApKaa
U YMICHHIA Ja KOHTHHYUPAHO JICUCHEe XOPMOHHMMA Koju ocinobahajy ronamorpornuu (GRH)
3HAa4YajHO CMamyje BEIMYUHY TymMopa Ipeko Oyiokaae mpousBogme ectporena (43). Jla 6u
MIOCTUTJIH CBOje e(heKTe, eCTPOreHHU JIeNy]y BE3UBAamhEM U aKTHBAIIjOM CBOJUX pelenTopa ainda u
oera (ERo u ERP). Monekyaun oba oBa perentopa MOKa3syjy OdYyBaHE CEKBEHIIC JIMTaH[I-
Besyjyher noMeHa, BHUXOBY CHHTE3Y KOIMpPAjy IBa pasziMuuTa TE€Ha KOjU HMMajy DPa3IU4nuTe
JIOMEHE TPAHCKPUIIIIMOHE aKTHUBAIIN]€ Ka0 U Pa3IUUUTy TUCTPUOYLIH]Y Y TKUBUMA (43).

CnnyHO, Kao WITO je TO CIydYaj M ca pelenTopuMma 3a ecTporeHe, BeoMa Majio ce 3Ha O
cnenn(UYHUM yJoraMa U MHTEpaKIHjaMa perenTopa 3a mporecTepon y Muomuma. [lomamm w3
JUTEpaType yKasyjy Ja IporecTepoH U PEeLenTOpH 3a Mporectepor A u B urpajy 3HaqajHy yiory
y eKCIaH3Uju MHOMa yTepyca U Ja Cy Of CYIUTHHCKOT 3Hauaja 3a mpoiudepanujy hemja Muoma
(44). Y nocnenmHux HEKOJIMKO TOJHMHA YIOra MPOrecTepoHa y MATOreHe3W MHOMa yTepyca
rocraia je cBe n3pakeHuja. Kao u y ciydajy penenropa 3a ecTporese, HykjaeapHO JIOKaTH30BaHU
pelenTopu 3a  MPOrecTepoH (YHKIMOHWUINY KA0 TPAHCKPHUIIIMOHW (HaKTOPH aKTUBUPAHU
JIMTaHI0M, ca Be nzodopme ko Jbyau: PRA u PRB (43).

[Topen unmenule na je AOMHUHaNMja Mpoiudepalyje Yy OJHOCY Ha aronTo3y IJaBHU
YCIIOB 32 pacT MHOMa, OBOM CTYJIHjOM CMO IOKYIIAJIM JIa MTOKaKEMO J1a CIIMYHOCTH U Pa3IIUKe Y
AQHTUOTEHE3H, MPOIH(EepaTHBHUM M aroONTOTCKHUM WHICKCHMa Y MHOMHMAa W OKOJHOM TKHBY,
IIPBEHCTBEHO 3aBHCE O] EKCIpPecHje peLenTopa 3a CTEepOMJHE XOpMOHe. Y CKJIaly ca
MPETXOAHUM, LIUJb OBE CTyauje OMO je J1a ce YTBpAM YTHIA] CTaTyca pelenTopa 3a eCTporeHe u
MPOTEeCTEPOH Ha aHTHOreHe3y, Mpoiudepannjy U amonroly hendja mMuoma KOJ KeHa Yy
MIPEMEHOIIay3H U TIOCTMEHOTIAY3H.

PesynraTu Hamler ucTpakuBama Cy IMOKa3ajiH Jia eKCIIpecHja perenrtopa 3a MmporecTepoH

HUj€ Y IUPEKTHO] KOpPENaliji ca eKCIIPECHjOM Ol U 3 peLienTopa 3a eCTporeHe, Hi y MUOMY, HUTH
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y MHOMETpUjyMy mpe U TmoctMmeHomay3Hux xeHa (I'papuxk 7 m I'padux 12). Mehyrum,
pELenTopy 3a HPOTeCTEPOH Cy 3HAYajHO BHINE EKCIPUMHPAHH, KAKO Y MHOMY TakO H Y
MHOMETPHUjyMYy NPEMEHONAay3HUX KeHa y oaHocy Ha moctMmenonaysHe (I'papux 2, Crnuka 3 u
Cnuka 9), mWTO TOBOpPH y MPWIOT YUECHULM Ja je MPOreCTepOH IMUKIMYHO IMOBHUILEH TOKOM
PETPOAYKTUBHUX TO/IMHA, J1a je 33aje€JHO ca eCTPOTCHOM 3HAYajHO TMOBHIIEH TOKOM TpyxHohe,
7ia cy MOTUCHYTH HaKOH MEHOMay3e, ajli je UIIaK BeoMa TEeUIKO INPOLCHUTH DPa3IMKe U BaKHOCT
yTHIIaja eCTPOTreHa oJ1 mporectepona (45, 46).

VY Hamoj cTyadju TOKa3adu CMO Jla EKCIpecHja eCTPOTCHUX pelenTopa Huje Omia
pa3IuuuTa Yy MHOMHMa IPEeMEHOIIay3HUX y nopehemy ca mocrmenonay3suuM xenama (I'paduxk 1,
Cnuka 2). Ekcripecuja ERo u ERP Huje ce 3Ha4ajHO pa3iuKoOBaia HU y MHOMETPHjyMY IIpe U
noctMmeHonay3Hux xena (I'paduk 1, Cnuka 8). Ciuuno Tome, Sakaguchi u capamuunm nokasanu
cy na koopaunucana ekcrpecrja ERa u ERP moxke Outn HeomxomHa 32 (DM3HOJIONIKO JICTIOBAHE
ectporeHa y muometpujy (47, 48). Takohe, mokazano je na je ERa docdopunucan Behom
Op3MHOM Ha CEepHHY Y JiejOMHOMY Y mopehemy ca OKOJIHHUM MHUOMETPHUjOM, 300r yera je moryhe
na je pochopmnmzanuja ERa perynmucana p44/42 MAPK curHajaHuM IyTeM ¥ CAaMUM TUM MOXE
MMaTH YJIOTY y pa3Bojy JiejomuomMa yrepyca (49, 50).

[Tomrto je Beh m0Opo MO3HATO Aa pacT U MpPEKUBJbaBame heiuja jejoMuoMa 3aBUCH O
aHTHoreHes3e, 1O JaHac je Takohe mpoHalleHO ma eCTpOreHHM M MPOTeCTEpOH MPEKO CBOjUX
perenTopa peryiuily eKCIpPecH]y HEKOJIMKO MONHMX aHTHOTeHUX (QakTopa, yKIbydyjyhu
¢axrtope pacra Backysaapuor engorena (VEGF) u ¢pakropa pacra ¢pudpobdiacta (FGF) (51).

[MpucyctBo mukpo PHK (MRNA) perentopa XopMoHa pacTa Cyrepuiie 1a j€ MaTepHia
LIMJPHO TKHMBO 32 aKTHUBAIlMjy XOPMOHA pacTa, IITO MOTBPhyjy M pe3ylTaTH HEKUX CTyAHja Ja
JIEJOMHUOCApKOMH MaTepuile MpoayKyjy Behe komnuuHe xopmoHa pacta (52). Excripecuja Mukpo
PHK ¢axTopa pacra je perynaucana u 3aBUCHa OJf HUBOA )KEHCKHX MOJHUX XOPMOHA, €CTPOreHHU
MOTY BPUIMTH CBOj MUTOT€HHU YTHIAj Ha JI€JOMHOME MPEKO eCTPOreH-3aBHCHUX (haKkTopa pacTa
(53, 54).

Hamom cryamjom cmo ycranoBwim na y muomuMma ekcrpecuja VEGF Huje 3HawajHO
paznmuuuta 0e3 o03upa Ha MmeHomay3anHu craryc (I'pagpuk 3, Cmuka 4). CympoTHO TOMe
OoTKpmIM cMo ja je excrpecrja VEGF y muomeTpujymy 3nauajHo Beha y rpynu npeMeHonay3Hux

y nopehemy ca mocrmenonay3Hum sxeHama (I'paduk 3, Cnuka 10). Cimuno tome, Hague u
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capaJIHUIIM, MPeMa MEHOIIay3aJTHOM CTaTyCy, YCTaHOBWIH Cy Aa je ekcrpecuja VEGF 3nagajHO
MOBHIIICHA Yy NPEMEHOINAay3HOM Yy Tmopehery ca TOCTMEHONMAy3HUM E€HIOMETPH]jYMOM.
Ucnutyjyhu y30pke TKHBa MpeMEHOINAy3aTHUX KCHA MOKa3aHO je Jla je 3HA4YajHO BUIIHM HUBO
VEGF ekcripecuje Hal)eH y enuTeny, alld HE ¥ Y CTPOMH HIIM KPBHUM cynoBuma (55, 56).

Hako ce y nurepaTypu CIIOMHEbE Be3a U3Mel)y eKcrpecHje pelenTopa 3a eCTporeHe U
nporectepoH ca excrnpecujoM VEGF, Mu oBy Be3y HUCMO YCII€NH Ja YOUMMO KaJia Ce Pajuiio o
kopenamuju ekcrpecuje VEGF ca penentTopuma 3a ectporeHe, HU Y MUOMY HU Y MUOMETPHUjYMY
(Cpadux 8, I'paduk 13). Ca apyre crpane, OneT HEBE3aHO 32 MEHCTPYAJIHHU IIUKITYC, Be3a u3mely
ekcrpecuje perernropa 3a nporecrepon 1 VEGF ekcripecuje Oumia je jacHa W jaka, OWIo Ja ce
paauio o Kopenaiuju eKCIpecuje oBa JiBa Mapkepa y mMuoMy uian muomerpujymy (I'paduk 8,
I'padux 13). Hamu pesynrat ¢y y Kopenaiuju ca cTyaujom XU U capajJHHKa KOjU YKasyjy 1a
3ampaBo MPOTEeCTEpPOH 3HadajHO yrude Ha HUBO ekcnpecuje VEGF y nmejommomy marepwurie.
MelyTuM KOjUM CHTHAJIHHM IyTeBUMa M NaTO(HU3UOIOLIKUM IpoliecuMa ce oBO goraha jor
YBEK HHUj€ Y NOTIYHOCTH pa3jaiimeHo (57).

TokoM TyMmoOpcke aHTHOTeHe3e, E€HIOTETHE herje HOBOCTBOPEHHX KpPBHHX CyIIOBa
WHTCH3UBHO ekcnpumupajy engoriaua (CD105), mox ra HoOpMmanaH BacKyJlapHH EHAOTE,
crpomande u uH(paamaTopue henuje jensa wiam yommrte He ekcripumupajy (58). Ilopen Tora,
3ampaBo jefaH of Hajuenthe MPOLEHUBAHUX W KOpPUINNEHMX MapKepa aHTHOTeHEe3e je
MHUKpPOBAacKyJlapHa TyCTHHa Koja ce ojapehyje Ha oOcCHOBY cnernupuyHe eKCIpecuje OBOT
enporenHor oenera (59).

Y camMoM MHOMY HHCMO MPHMETWJIM HHUKAaKBE pa3iuke wu3Mely rpyma y eKcrpecHuju
CDI105 y Be3u ca MeHomay3amHuMm ctarycom (I'pajpux 4, Cauxa 5), mehyrum CDI105 je
CTaTUCTHYKM 3HA4YajHO CMameH Yy MHOMETPUjyMy TMOCTMEHONMAy3HHX Yy mopehemy ca
npemeHomnay3uuM xeHama (I'paduk 4, Cnuka 11).

Kao mro je To Omo cnyuaj u kojq VEGF ekcnpecuje, mokazaiau cMo ja eKcopecHja
pelenTopa 3a MporecTepoH CTAaTUCTUYKHM 3HA4ajHO Kopenupa ca ekcrpecujom CD105, kako y
MHOMHMa TaKO W Yy aHAIM3HPAHOM MHOMETPHUjyMY HE3aBHCHO OJI MEHCTPYaJHHOT CTaryca
(I'paduk 9 u I'padpuk 14). MaaupekTHO, jacHa je Be3a m3meh)y VEGF ekcnipecuje u anrnorenese
OJTHOCHO Opoja HOBO(OPMHUpAaHUX KPBHHUX cyaoBa MepeHHx ekcrnpecujom CD105 monexyna.

Mama excrnpecwja pelenTopa 3a IMpOrecTepoH y MHOMETPUjyMY ITOCTMEHOIAay3HUX >KeHa
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OUHWTJICHO je ycloBwiIa W cMmameHy ekcnpecnjy CD105 y ucrom. Ca apyre ctpane, BuIIE
BPEIHOCTH EKCIIPECHje pelenTopa 3a MporecTepoH y MHOMY y MPEMEHONAay3HO] TPyNu MpaTte
nosumeny CD105 excnpecujy, anu ce oBa Kopenaiyja He UCI0/baBa Ka0 CTATUCTHYKHY 3HAYajHA.

KibyuHHM MaTOJOMIKU MPOLECH KOjU Cy YKJbYYEHH y PacT MHOMa Cy mponudepanuja u
xuneprpoduja muomckux henwmja, amomnrosa, aHTMOTeHE3a, CTPOMAIHE M CEKyHIApHE MPOMEHE
(60). Hajmoysmanmju Mmapkep mnpoaudepanuje hemuja je Ki-67 wmnm HykieapHH aHTHTEH
nponudepanuje henmja, xoju obenexxkaBa He camo henmuje y neobu, Beh um cBe ome y I'l,
cuHTeTCKO] (asu hemujckor mukiayca (41). Bucok HuBo excrpecuje Ki-67, OTKpHBEH TOKOM
cekpeTopHe (aze IHKIyca, yKa3yje Ha YJOry IpOrecTepoHa M HETOBUX peIenTopa y
nposudepanuju henrja eHgomerprjyma 1 Muomerpujyma (61).

Amornito3a je mporiec mporpamupane heimjcke CMpTH Koja eTMMHHUIIE AUC(HYHKIIHOHATHE
u HenoxesbHE hemumje. To je mporiec, BUCOKO peryivcaH KOMIUIEKCHOM HHTEPAKIHMjOM u3Mely
IpO M AHTU-AMONTOTHYKUAX MOJICKYyJa, 3axBara jelHy henHjy HE3aBHCHO OJl OKOJIMHE, U
WHIYKOBaHA j€ aKTHBAI[MjOM Kaclasza, CHeHU(UYHHUX EHJONpoTea3a Koje YHHUIITaBajy
CTPYKTYypHE KOMITOHEHTE YKJbyuyjyhu u reHercku matepujan hemmja (62).

ITo ce True cMpTH henuja, MU CMO MTPOLEHUBAIN €KCIPECH]Y 1BAa MapKepa yKJbydeHa y
KOHTpOJTy pacta JiemoMuoma. Caspase-3, 300r cBoje cnerupuuHOCTH U OCETJbUBOCTH, j€ M0Yy31aH
6ener henuja koje mposase npoiiec nporpamupane hemnmjcke cMptu. BbeHa akTHBHOCT ce HE MOXKe
OTKpHUTH TIpe arnomnrto3e. PerucrpoBana je y panuM (paszama u JIeTEKIMja pacTe ca MPOrpecHjoM,
JIOK C€ CMamyje caMo Yy 3aBpIIHO] (ha3u anmonToTCKor mpoiieca (63).

Hamre uctpaxxuBame ykasyje 1a y MUOMHMA He TIOCTOJU CTAaTUCTHUYKU 3HAYajHA pasziiuKa y
excrpecuje Ki-67 m3mely ucnurtuBanux rpymna (I'papux 5, Cimka 6). Cama kopenanmja ca
EKCTPECHjOM CTEPOHMIHUX peIenTopa ce IMOoKa3aja jakOoM M CTAaTHCTUYKH 3HA4YajHOM Kaja ce
paguiio o eKcrpecuju perenrtopa 3a ectporeHe u nporecrepod (I'paduk 10). Jlasbom ananmzom
eKcrpecHje Caspase-3, youeHo je /a je eKCIpecuja OBOI MapKkepa Ouiia 3HayajHO MOBHUIIECHA Y
MHOMHMa OCTMEHONAY3HUX Y OAHOCY Ha mpeMenomnaysHe xene (I'papux 6, Cnuxa 7). CauuHo,
Kao mTO je To OMo ciayuaj u ca ekcrnpecujom Ki-67, ekcrpecwja caspase-3 je mokasaia
CTaTUCTHYKM 3HAUYajHY KOpENaIujy ca eKCIPeCHjoM pelenrtopa 3a MpOTrecTepoH M camo ca
excrpecHjoM Oeta penenrtopa 3a ecrpore (I'padux 11). Ykonanko camo mocmaTpamo CUTyanujy

y MHOMY Be3aHy 3a MEHCTpyaJllHH HuKiIyc, npumehyjemo na excnpecuja Ki-67 Huje mparmia
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TpeHJ] HHUBOa ekcrpecuje caspase-3. Cinuuno Tome, Plewka w capamHumm mokaszanu cy na
armonto3a Huje npahena mpomudepanujom, a Tinelli u capaguunm ga  excnpecuja Ki-67 y

JiejOMHOMHUMA KOju MaHH(DECTyjy anonrto3y Huje neTekToBaHa (41, 64).

6. 3AK/bYUIIU
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Nako excpecuja ERP uma 3nauajan edexar Ha mponudepanujy henuja u anmonto3y, YuHU
ce Ja Cy CBHM JOOHMjEHHM MOJAIld HAa CTPAaHW jacCHHjET YTHUIAja EKCIPECHje MPOreCTECPOHCKUX
peuentopa Ha cuUrHaiHe myrteBe. IIpema HammM pe3ynaTatuMma, €KCIpecHja peuentopa 3a
MPOTeCTePOH je MMalila 3HayajHo BehW yTHIQ] HA aHTHOTCHE3y, arlonTo3y W mposmdeparujy
henmnja Muoma oJ1 eKcCIpecHje ecTporeHckux perenrtopa. [lomTo je ekcnpecwja pemenTopa 3a
nporecTepoH Beha y rpynu npeMeHONay3HUX KeHa U Y MHOMHMA U Y MUOMETPHjYMY y OJTHOCY
Ha JKEHE y MOCTMEHOINAy3W, BEPOBAaTHO je OBa €KCIpecHja JOoBela O PEAyKIHje armomnTo3e,
noehama mnponudepanyje TyMOpCKUX henuwja W U3pakeHUje aHTUOTeHe3e KOJA JKeHa Yy
IPEMEHOIIaY3H.

3aKJ'byanje H3BCJCH Ha OCHOBY cnez[ehnx CKCIICPUMCHTAJIHUX AOKa34a:

1. Ekcmpecuja PR cratrctiuuku 3Ha4yajHo Kopenupa ca ekcrpecujom Ki-67 u excripecujom
caspase-3 y henujama MrOMa KOJ IPe ¥ IIOCTMEHOTIAY3HUX KEeHA

2. Excmpecuja PR je y craructuuku 3HayajHO] Kopenanuju ca ekcrnpecujom VEGF wu
MHUKpPOBACKyJIapHOM T'YCTUHOM MepeHoM mpeko ekcripecuje CD105

3. Excnpecuja ERP je y craructmuku 3HauajHOj Kopeiauuju ca ekcrnpecujom Ki-67 i
caspase-3 koJ eHa y MOCTMEHOIAy3H, JOK je yTuiaj ekcrpecuje ERa 6e3 cratuctuuke
3HAYajHOCTU

4. Ekcmpecuja caspase-3 je 3HauajHO HIKa Yy MUOMHMMA MPEMEHOIay3HUX J)KE€Ha Y OJJTHOCY Ha
rpyITy MOCTMEHOIIAy3HHX JKEeHA

5. Ekcnpecuja VEGF n mMukpoBackynapHa ryctuHa mepeHa ekcripecujom CD105 cy Gumie

CTaTUCTUYKHU 3Ha‘{ajHO Behe KOI MPEMCHOITIaY3HUX K€HA Y OJHOCY Ha NOCTMCHOIIAY3HE.
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[Hmp oBe crTymuje je OMO Aa ce OApear YTHIA] EKCIpecHje  pelentopa 3a €CTPOTeHEe M
NPOTeCTEpOH HAa aHTHOreHe3y, npoiudepanujy u anonto3y hemwja MuoMa KoJ )KeHa y Ipe U
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HEMHTEPBEHIIM]CKA CTY/AMja Y IMOJbY HUCTpaKMBama (PyHIAMEHTATHUX MEXaHH3aMa I1aTOreHe3e
OoJiecTH, KOpUIINEHEM MMaTOXKMCTOJIOIIKOT MaTepujaiia u3 rnocrojehe apxuse. McTpakuBameMm je
oOyxBaheHO 76 malUjeHTKHUIbA Ca JIMjarHOCTUKOBAHUM JI€JOMHOMMA yTepyca, OIepaTHUBHO
neueHuM Ha KnuHunm 3a ruHekonorujy u akymiepctso, Kinunnukor nentpa Kparyjesan, CpOuja.
[Ipema MeHCTpyasiHOM cTartycy, (hOpMHUpaHe Cy JBe eKcrepuMeHTanHe noarpyme. Ilpsa rpyna
oune cy xene y npemenonaysu (IIpeM) (n = 35; 46,2 + 5,02 roguna), a apyra rpymna oune cy
xene y mnoctmeHomnay3u (IloctM) (n = 41; 60,25 + 5,41 roauna). Kopumihen je meron
crannapaHor H&E 6ojema 3a mnceuke Muoma, MUOMETpPHjyMa M EHIOMETpPHjyMa, Kao U
MMYHOXUCTOXEMUJCKU MeTos 3a ofpehuBame ekcrpecuje ERa, ERB, PRa, VEGF, CD105, Ki-
68 u Caspase -3. Excripecuja perenitopa 3a IporecTepoH je 6uiia Bullle U3pakeHa y MHOMUMa U
MHOMETPUjyMY KOJ IpPEeMEHOIAay3HHUX KeHa y mnopehemy ca MHOMHUMa U MHOMETPH]YMOM KOJ
’*KeHa y noctMmeHomnaysu. Excripecuja Caspase-3 je ctaructuuku 3HadajHo Beha y rpymu IToct™M
xeHa y nopehemy ca IlpeM rpynom. Excnpecuja ERa u ERP Huje Ouna 3HavajHo pasnuuura
umely rpymna HM y y30plLuMa MHOMa HU MHOMeTpujyMa. [Ipema HamumMm nogannMa, ekcrpecuja
pelenTopa 3a NporecTepoH je uMana Behu yTuiaj Ha anonrto3y U nponudepanujy hemmja Hero
eKcrpecHja peuenTtopa 3a ecrtporene. IloBehana excrnpecuja perenTopa 3a MpOrecTepoH KOA
xeHa y IlpeM y mMHOMy W MHOMETpPHjyMy, BEpOBAaTHO je JIOBella JI0 CMamema EKCIpecHje

AIlOINITOTCKOI MapKepa KOI HpeM JKEHa.
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Abstract:
AB
The aim of this study was to determine the effects of the estrogens and progesterone receptors

status on angiogenesis, proliferation and apoptosis of myoma cells in premenopausal and
postmenopausal women. This was a cross section, clinical-experimental, retrospective, non-
interventional study in the field of the study of fundamental pathogenesis mechanisms of disease
using pathohistological materials from the existing archive. The research included 76 patients
diagnosed with uterine leiomyomas, operatively treated in the Clinic for Gynecology and
Obstetrics, Clinical Centre Kragujevac, Serbia. According to the menstrual status, two
experimental subgroups were formed. The first group was premenopausal women (PreM) (n=35;
46.2+5.02 year old), and the second group was postmenopausal women (PostM) (n=41;
60.25+£5.41 year old). H&E staining for myoma and myometrium was conducted as well as
immunohistochemistry for ERa, ERB, PRa, VEGF, CD105, Ki678 and Cas-3. Progesterone
receptor was over expressed in myoma and myometrium of premenopausal compared to myoma
and myometrium of postmenopausal women. Expression of Caspase 3 was statistically
significant increased in PostM women compared to PreM group. ERa and ERB were not changed
among groups neither in myoma nor in myometrium samples. According to our data, PRa had
higher influence on apoptosis and cell growth than estrogen receptors. Since PRa was increased
in PreM in both myoma and myometrium, probably this expression led further to lower

expression of apoptotic marker in PreM women.
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The influence of the expression of steroid receptors on angiogenesis,
proliferation and apoptosis in myomas of pre- and postmenopausal women

VYTuiaj ekcrnpecuje CTepoUIHUX pelienTopa Ha aHTUOTeHEe3Y,
npoaudepanujy 1 arnornro3y y MUOMUMA Ipe- U MOCTMEHOMNAay3HUX JKeHa

SUMMARY

Introduction/Objective The aim of this study was to
determine the effects of the estrogen and progesterone
receptor status on angiogenesis, proliferation and
apoptosis of myoma cells in premenopausal and
postmenopausal women.

Methods This was a cross section; clinical-
experimental, retrospective, non-interventional study
in the field of the study of fundamental pathogenesis
mechanisms of disease using pathohistological
materials from the existing archive. The research
included 76 patients diagnosed with
uterine leiomyomas, operatively treated in the Clinic
for Gynecology and Obstetrics, Clinical Centre
Kragujevac, Serbia. According to the menstrual status,
two experimental subgroups were formed. The first
group was premenopausal women (PreM) (n=35;
46.2+5.02 year old), and the second group was
postmenopausal women (PostM) (n=41; 60.25+5.41
year old). H&E staining for myoma and myometrium
was conducted as well as immunohistochemistry for
ERa, ERB, PRa, VEGF, CD105, Ki678 and Cas=3.
Results Progesterone receptor was over expressed: in
myoma and myometrium of premenopausal compared
to myoma and myometrium of postmenopausal
women. Expression of Caspase 3 was statistically
significant increased in PostM women compared to
PreM group. ERa and ERpB were not changed among
groups neither in myoma nor in myometrium.samples.
Conclusion According to our data, PRa had higher
influence on apoptosis-and cell growth than estrogen
receptors. Since PRa was increased in PreM in both
myoma and myometrium, probably this expression led
further to lower expression of apoptotic marker in
PreM women.

Keywords: steroid receptors; apoptosis; angiogenesis;
premenopausal; postmenopausal

INTRODUCTION

CAKETAK

Yeon/Ins Lns oBe crymmje je Omo na ce. yTUIaj
EKCTIpECHje CTEPOMAHUX pELEeNnTopa Ha | MapKepe
aHTHOTeHe3e, Npoiudeparyje W amonto3e. hemmja
MHOMa KOJI )K€Ha y TIPEMEHOIay3H 1 II0CTMECHONAY3H.
Mertoae OBo je Omna cryauja mpeceka, KIMHUYKO-
eKCTIEpUMEHTAIIHA, PETPOCIIEKTHBHA,
HEMHTEPBEHIM]CKA CTyIHja | Y I0JbY ~HUCTPAKUBAA
(byHIaMEHTaTHUX MeXaHHW3aMa IaToreHese 00JecTH,
KopullhielheM IMaTOXHUCTOJNOUIKKX —MaTepujana H3
noctojehe apxuse. Vctpaxupamem je 0o0yxBaheHno 76
maryjeHaTa ca JAMJalHOCTHKOBAHMM  JIGjOMHOMMA
yTepyca, OINEpaTUBHO JiedueHUM Ha Kiouaunm 3a
TMHEKOJIOTHjy W _aKyuniepcTBO, KiIMHMYKOT IeHTpa
Kparyjesan, Cpouja. [Ipema MEHCTpyaTHOM CTarycy,
¢dopMupane, cy [Be €KCIEpUMEHTAJIHE IIOATpYIIC.
[IpBa Tpyna 6une cy xene y npemeHomnaysu (IIpeM)
(n = 35; 46,2 + 5,02 roguua), a Apyra rpymna ouie cy
xeHe y moctmeHomnaysu (IToctM) (n = 41; 60,25 +
5,41 roguna). Kopumthero je H &E 6ojeme 3a Muom u
MHOMETPHjyM, Kao M HMyHoxucroxemuja 3a ERa,
ERB, PRa, VEGF, CD105, Ki678 u Cas-3.

Pe3yararu IIporecrepoHcku peuentop je Ouo BuIle
U3paXKEeH Y MUOMY U MHOMETPHjyMY y TpeMeHOnay3u
y nopehery ca MHOMOM M MHOMETPHjYMOM >XEHa Y
moctmMeHonay3n.  Excmpecwja  Caspase 3 je
CTaTHCTHYKK 3Ha4dajHo mosehaHa y rpymu I[loct™M
xeHa y opehemy ca [IpeM rpymom. Era u ERp Hucy
O pasnuuuty uMmely rpymna HE 'y y3opIpMa Muoma
HU MHOMETpHjyMa.
3akspyuak IIpema Hamum mnoganmma, PRa je mmao
Behn yrtmmaj Ha amonrTo3y M pact hemnja Hero Ha
ectporeHncke penentope. [lomro je PRa moBehan kox
xeHa y [lpeM y MuoMy u MHOMETpPHjyMy, BEpOBAaTHO
je oBa eKcmpecHja JoBela 0 CMamema EKCIpecHje
anonrtorckor  Mapkepa  koxy  IIpeM  ikeHa.
Kbyune peum: peuenrtopu 3a CTepouje; anomnTosa;
aHIMOTeHe3a; IpeMeHoIay3a; MOCTMEHOIay3a

Uterine fibroids, also known as uterine leiomyomas or fibroids are well-limited,

pseudo-encapsulated, benign, monoclonal tumors, composed mainly of smooth muscle cells

of the uterus uterine leiomyomas is one of the most frequent gynecological tumors in the

reproductive period of women. Independently or in association with hyperplasia and

adenomyosis, they reach an incidence of 77%, often cause clinically complicated bleeding,
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which is why they are the leading cause for hysterectomy and a major global health problem
[1, 2]. It has been known that uterine leiomyomas is a hormone-dependent disease. However,
the mechanism of action is still unknown, and there is increasing evidence that steroid
hormones, estrogen (ER) and progesterone (PR) are not the only modulators of myoma
growth [2, 3, 4]. This can be explained with a presence of similar level of circulating
hormone in women with and without myoma, with the occurrence of hormone independent
extrauterine leiomyoma and the possible absence of their regression in postmenopausal

women [5].

Through last decade, high effort is being invested to clarify the role of gonadal steroids,
the expression of local growth factors, and factors associated with apoptosis in myeloma
cells. Recently studies showed local tissue-specific factors (for example, growth factors), as
well as somatic mutations in pro and antiapoptotic genomes, participate in the pathogenesis
and progression of these tumors, with or without cross-linking.with. mechanisms of action of
steroid hormones. Among the environmental factors, particular attention is drawn to the
presence and ef-fect of estrogen and progesterone receptors on endometrium and myometrial
cells in the uterine wall with myoma [3].

The key pathological processes involved in myoma growth are proliferation and
hypertrophy of leiomyocytes, apoptosis, angiogenesis, stromal and secondary changes [6].
The most reliable marker of cell proliferation is Ki-67 or a proliferation-cell nuclear antigen,
which denotes not only the cells in the divide, but all those in the synthetic phase of the cell
cycle [7]. A high level of Ki-67 antigen, detected during the secretory phase, suggests that

progesterone hasa synergistic effect in the pathogenesis of myoma [8].

Apoptosis 1s a process of programmed cell death that eliminates dysfunctional and
undesirable cells. It is highly regulated by the complex interaction between the pro and the
anti-apoptotic. molecules, is performed in one cell independently of the surrounding, and is
induced by the activation of caspases, specific endoproteases that destroy the essential
structural components including the genetic material of the cell [9]. Caspase-3, due to its
specificity and sensitivity, is a reliable marker of cells that pass the process of programmed
cell death. Its activity cannot be detected before apoptosis. It is registered in early stages and
detection grows with progression while is reduced only in the final phase of the apoptotic

process [10].
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Furthermore, angiogenesis is mediated by numerous angiogenetic growth factors; the
most powerful among them is the vascular endothelial growth factor (VEGF). VEGF affects
the degree of microvascular tumor density by stimulating the proliferation of endothelial
cells. Variable concentrations of VEGF, depending on the phase of menstrual cycle, are

detected in myometrium, stromal and epithelial endometrial elements [11].

During tumor angiogenesis, endothelial cells intensely express endoglin (CD105),
while vascular endothelium, stromal and inflammatory cells barely or do not express at all
CD105 [12].

Beside the fact that the prevalence of proliferation over apoptosis is a major condition
for myoma growth, with this study we tried to indicate that similarities and. differences in
angiogenesis, proliferative, and apoptotic indexes in myomas and surrounding tissue, are
primarily dependent on the expression of steroid hormone receptors. According to previous,
the aim of this study was to determine the effects of the estrogen and progesterone receptor
status on angiogenesis, proliferation and apoptosis of myoma cells in premenopausal and

postmenopausal women.

METHODS

This was a cross section; clinical-experimental, retrospective, non-interventional study
in the field of the study of fundamental pathogenesis mechanisms of disease using
pathohistological materials from the existing archive.

The research included 76 patients diagnosed with uterine leiomyomas, operatively
treated in the Clinic for Gynecology and Obstetrics, Clinical Centre Kragujevac, Kragujevac,
Serbia, in a three-year period from 2007-2010. According to the menstrual status, two
experimental subgroups were formed. The first group was premenopausal women (n=35;
46.2+5.02 year old), and the second group was postmenopausal women (n=41; 60.25+£5.41
year old).

Clinical data were collected by insight into disease history and operational protocols of
examined patients. We collected information related to gynecological status (menstrual cycle,

menarche, menopause, number of deliveries, etc.) and data obtained by macroscopic analysis
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of the operative preparations (number, position and size of the myoma, changes in the

ovaries, morphometric characteristics of the uterus).

The experimental part of the study was carried out on the operative tissue material
obtained by hysterectomy.

The study was conducted at Department of Pathology, Clinical Centre of Kragujevac,
Serbia. The study was approved by Etical Commity of Clinical Center of Kragujevac,
Kragujevac, Serbia.

Haematoxylin-Eosin staining

Tissue materials were fixed in formalin, embedded in paraffin, and 5-pm sections were
stained with haematoxylin-eosin [H&E], and further examined by immunohistochemisty
[13]. All pictures are taken in original resolution with x200 zoom. A representative sample of

the myoma without regressive changes is separated for immunohistochemical analysis.

Immunohistochemistry

Paraffin-embedded tissue sections were fixed in 10% neutral buffered formalin and
embedded in paraffin .using standard pathological protocols. Immunohistochemistry was
performed on a single representative block from each case or two (when the surrounding
myometrium is.not visible along with the myoma on the first block). Antigenic retrieval was
processed by submerging the sample in 10mM citrate buffer (pH 6) or commercial buffer
(10mM 'EDTA Buffer for Heat-Induced Epitope Retrieval (pH8), AP-9004-125, Thermo
Scientific, Waltham, MA, USA) and microwaving for 20 minutes at 96°C. Primary
monoclonal antibodies were directed against ER Ab11l (mouse: 1:500, MS-354-R7, Thermo
Scientific, Waltham, MA, USA), ER beta antibody (mouse/human: 1:200 dilution, MA1-
23217, Thermo Scientific, Waltham, MA, USA), VEGF (rabitt: 1:100 dilution, RB-9031-RQ,
Thermo Scientific, Waltham, MA, USA), Ki-67 (rabitt: 1:100 dilution, RB-9106-R7, Thermo
Scientific, Waltham, MA, USA), PRa Ab-8 (mouse: 1:25 dilution, MS-298-R7, Thermo
Scientific, Waltham, MA, USA), CD105 (rabitt: 1:25 dilution, RB-9291-R7, Thermo
Scientific, Waltham, MA, USA), and caspase-3 Ab-3 (human: 1:100 dilution, MS-1123-R7,
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Thermo Scientific, Waltham, MA, USA). Tissue sections were incubated with appropriate
primary antibody and commercial biotinylated secondary anti-immunoglobulin, at room
temperature, according to the manufacturer's instructions (UltraVision LP Large Volume
Detection System: HRP Polymer (Ready-To-Use), TL-125-HL, Thermo Scientific, Waltham,
MA, USA). An evaluation of the immunohistochemical analysis was carried out by a semi-
quantitative assessment of the expression of the examined markers, by scaling to the scales

specific to each marker. All pictures are taken in original resolution with x200 zoom.

Expression of Estrogens, Progesterone, VEGF and Ki-67

The expression of estrogen and progesterone receptors will be quantified based on the
Allred score, i.e. by adding parameters that indicate percentage representation (from 0 to 5)
and intensity of cell expression (from 1 to 3) [14]. The sum of these parameters will represent
the values of the total score (from 0 to 8), where the values > 3 -was considered positive. The
expression of VEGF, Ki-67 and caspase-3 was determined based on the percentage of
immunoreactive cells. Based on this expression, groups with low (0-15%), moderate (16-
30%) and high proliferative or apoptotic.index (31-100%) were formed.

Expression of CD105

Immunohistochemical analysis of the expression of endoglin (CD105), an assessment
of the degree of angiogenesis will be performed. The right index of intensity of angiogenesis
is the density of intra and peritumoral microcirculation or microvessel density. The analysis
will be carried out quantitatively by counting blood vessels in zones with their highest density
(hot spot areas). We used the recommendations given by Weidner on the magnitude of the
field of vision and the counting method [15]. The focal points of the highest density of blood
vessels were determined on a small microscopic enlargement (x40). Determination of the
focus-of the largest microvascular density were performed by two researchers independently,
with no clinical and pathohistological data available. After that, the counting of individual
blood vessels was performed at a mean microscopic enlargement (x200), which implies an
area of 0.739 mm? The mean value of the results obtained by counting in 3 visible fields was
the final result. When counting blood vessels in each "hot zone", the expression of individual
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endothelial cells, and not just the lumen of a blood vessel with visible red blood cells, was
calculated. After obtaining the data on the number of blood vessels for each case separately,
the mean value of the 3 read fields were calculated, and then the median in relation to which
all myomas were classified into two groups, those with low degree and those with a high
degree of angiogenesis, accordingly whether the number of blood vessels is less than or equal

to or greater than the value of the calculated median.

All immunohistochemical staining were carried out with quality control and specificity
of colouring, using positive and negative controls according to the UK National Quality
Assessment for Immunocytochemistry. Microscopic tumor analysis and evaluation of marker
expression were performed on a microscope of the Carl Zeiss, Axioscop 40 type.
Preparations with representative fields were painted using three microscopic enlargements
(x40 and x200) using a Canon PC 1089 camera.

Sampling

Regarding the method of selecting a study sample from the entire population, all
samples of the material archive will be potentially considered for inclusion. The criteria for
the involvement of subjects in the study were a pathohistologically verified uterine
leiomyomas disease and premenopausal or postmenopausal status. Excluding criteria for
selecting subjects were: associated malignant diseases of the ovary and cervix, incomplete
clinical data on menstrual status, use of oral contraceptives and other forms of hormonal

therapy.

Statistical analysis

Statistical processing of results will be performed using a commercial software package
SPSS (version 17.0, SPSS Inc., Chicago, IL). In the analysis of the obtained results,
descriptive statistics was first used to describe the general characteristics of the sample:
absolute numbers and proportions (frequencies, percentages), median and variability
measures (standard deviation), maximum and minimum. The regularity of the distribution

was evaluated by Kolmogorov-Smirnov test. For the comparison of the mean values of the
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variable two populations, the independent T test, Kruskal-Wallis and Mann-Whitney test
were used, and for comparison of the mean variables of variable populations Analysis of
variance. The dependence of two descriptive variables were carried out using the y-square
test and the Fisher test, the dependence of two numerical variables using Pirson's and
Spearman's correlation coefficient, while the influence of more variables on the binary

variable were investigated using a multivariate binary logistic regression.

RESULTS
H&E staining

The standard light microscopic analysis is defined histological type of myoma, the
mitotic index expressed through the number of mitotic figures on..10 fields of great
enlargement, the presence of regressive changes (necrosis, hyaline ‘and myxomatous
degeneraton, foci of hemorrhage and etc), the condition of the endometrium and surrounding

myometrium (Figure 1A, B).

Expression of estrogens receptors alpha and beta in myoma and myometrium

ER alpha neither ER beta showed statistically significant expression in myoma of
premenopausal compared t0 postmenopausal women (Figures 2A, B and Figures 2E, F).
Similarly, those jparameters_were not different among examined groups in myometrium

samples (Figures 4A, B and Figures 4E, F).

Expression of progesterone receptor in myoma and myometrium

Progesterone receptor was over expressed in myoma of premenopausal compared to
myoma of postmenopausal women (Figure 2C and 2G). Also, statistically significant
increased values of PRa were detected in myometrium of PreM compared to PostM women
(Figure 4C and 4G).
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Expression of VEGF in myoma and myometrium

In myoma tissue VEGF was not significantly different among groups (Figure 1D and
1H). Similarly, same result was obtained in myometrium of PreM women compared to PostM
women (Figure 4D and 4H).

Expression of CD105 in myoma and myometrium

In myoma of PreM and PostM women CD105 didn’t show .any differencein its
expression (Figure 3A and 3D). However, in myometrium CD105 was statistically significant

increased in PreM women compared to PostM women (Figure 5A and 5B).

Expression of Ki67 in myoma

Ki67 was not significantly different among PreM and PostM women (Figure 3B and
3E).

Expression of Caspase-3 in myoma

Expression of Caspase 3 was- statistically significant increased in PostM women

compared to PreM group (Figure 3C and 3F).

Correlation between all examined parameters in myoma tissue

Expression of cas-3 in myoma tissue of all examined groups was in weak but
statistically significant negative correlation with expression of ERp in the same tissue (Figure
6A). Moreover, expression of cas-3 was in strong and significant negative correlation with

PRa in myoma tissue of both PreM and PostM women (Figure 6B).

In strong correlation with expression of PRa was expression of CD105, VEGF and

Ki67 as it is showed in Figures (Figures 6C, E and F). Moreover, expression of Ki67 was in
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weak but statistically significant correlation with expression of ERpB (Figure 6D) while cas-3
was in negative correlation with ERP (Figure6A).Correlations between other examined

parameters in tissue of myoma didn’t show to be significant.

DISCUSSION

Uterine leiomyoma is the most common benign tumor, despite its frequent
manifestation the etiology and pathophysiology of this abnormality remain unknown.
Extensive knowledge has accumulated on the role of hormones in the growth of leiomyomas
because the occurrence of uterine leiomyomas during the fertile period and the regression
after menopause indicate that gonadal steroids are central for development of these tumors [7,
16]. In the last decade, special attention was given to the role of estrogens and progesterone
in the pathophysiology of leiomyomas. Uterine leiomyomas have been considered estrogen-
dependent tumors, and his role was supported also by the finding that continuous
gonadotropin-releasing hormone agonist (GnRHa) treatment, significantly decreases ovarian
estrogen production, is as well associated with reduction in tumor size [17]. In order to
achieve their effects, estrogens, act trough-the activation of estrogen receptors (ER alpha and
ER beta). Both of these receptors exhibit DNA- and ligand-binding domain sequence
conservation and they are encoded by two distinct genes, they also have different
transcriptional activation domains as well as different tissue distribution [17]. In our study we
showed that expressions of those receptors were not different in myoma of PreM compared to
PostM women (Figure 1E, F). Nevertheless, expression of ER alpha and ER beta was not
significantly different neither in myometrium of those women (Figure 3E, F). Similarly,
Sakaguchi-et al. showed that coordinated expression of ER alpha and ER beta might be
necessary. for normal estrogen action in myometrium [18, 19]. Also, it has been shown ER
alpha is phosphorylated at a higher rate on serine in leiomyoma compared with surrounding
myometrium, for that reason it is possible that phosphorylated ERa regulated by p44/42
MAPK; may have a role in development of uterine leiomyoma [20, 21].

In recent years the role of progesterone in uterine leiomyoma pathophysiology has
become more established. As in case of ERs, nuclear progesterone receptors (PRs) work as
ligand-activated transcription factors and there is two predominant isoforms of PR in humans:
PRa and PRDb [17]. In our study, PRa showed to be significantly unregulated in myoma of
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PreM compared to myoma of PostM women which showed to be same in myometrium tissue
(Figure 1G, 3G). Those finding correlate with fact that progesterone is cyclically elevated
during the reproductive years, are significantly elevated during pregnancy, and are
suppressed after menopause, however it is still very difficult to distinguishing the relative

importance of estrogens versus progesterone [22, 23].

Since it is already historical fact that leiomyomas are dependent on angiogenesis. for
their growth and survival, to this date is also found that estrogens and progestins regulate the
expression of several potent angiogenic factors, including vascular endothelial growth factor
(VEGF) and fibroblast growth factor (FGF) [24]. We found that in myoma VEGF was not
significantly changed regardless menopausal status (Figure 2H), opposite VEGF was changed
between groups in myometrium (Figure 4H). We found that VEGF is significantly increased
in PreM compared to the PostM women. Similarly, Hague et al., according to menopausal
status found that VEGF was significantly increased in PreM. compared with PostM
endometrium. With the premenopausal tissue exhibiting a significantly higher level of

expression was found in the epithelium but not in the stroma or the blood vessels [25, 26].

Furthermore, one of the most commonly assessed angiogenesis markers is microvessel
density which is determined on the bases of specific endothelial antigen expression (CD34,
CD105) [27]. In the tumor we didn’t notice any change between groups in expression of
CD105 regarding menopausal status (Figure 3D), however CD105 was statistically
significantly decreased in. myometrium of PostM compared to PreM women (Figure 5B).

Moreover, regarding cell death, we evaluated two proteins known as markers involved
in growth control of leilemyoma. There were no difference among two examined groups in
expression-of Ki67 (Figure 3E), however cas-3 was significantly increased in PostM
compared to/PreM women (Figure 3F). We notice that expression of Ki67 didn’t follow trend
of cas-3 expression, regarding that Plewka et al. showed that the apoptosis was not
accompanied by proliferation. There were no immunolocalization of Ki-67 detected in

leiomyomas manifesting apoptosis [7, 28].

Additionally, as we can see from Figure 6 that in myoma cells PRa is in positive
correlation with VEGF, CD105 and Ki67 (Figure 6C, E and F), and in negative correlation
with cas-3 (Figure 6B). On the other hand, ER was in negative correlation with cas-3 and
positive correlation with Ki67 (Figure 6A, D).
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CONCLUSION

Although, ERp have effect on cell proliferation and apoptosis, through all data more
relevant seems to be PRa. According to our data, PRa had higher influence on apoptosis and
cell growth then estrogen receptors. Since PRa was increased in PreM in both myoma and
myometrium, probably this expression led further to lower expression of apoptotic marker,

increased cell proliferation and angiogenesis in PreM women.

Further studies need to be conducted in order to better understand the mechanisms
associated with progesterone driven according to our data, in order to develop more efficient

therapies.
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Figurel. A: Representative image of human myoma (H&E, origina nification: x200);
B: representative image of human myometrium (H&E, origm%i on: x200)
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Abstract

Choriocarcinoma is the most aggressive, malignant form of gestational trophoblastic disease and has varying incidence, increasing in
patients older than 40 years. It usually develops after a malignant alteration in a molar pregnancy, but rarely after an abortion or normal
or ectopic pregnancies. The most common localization is the uterus, but it can also be found rarely in the ovaries, fallopian tubes, vagina,
vulva, cervix or pelvic region.

A 38-year-old multiparous woman, with no complications in three previous labors and four miscarriages, presented to her gynecologist
one year after the last miscarriage complaining of abnormal vaginal bleeding. Clinical examinations showed normal ultrasound and histopa-
thology findings. Blood analysis demonstrated moderate anemia and low elevated serum b-human chorionic gonadotropin. Due to profuse
hemorrhage and anemia after the curettage, the medical council decided that a total hysterectomy should be performed. Macroscopic
examination of the post-operative material showed regular morphology of the uterus, fallopian tubes and ovaries. However, a whitish brown
lesion with a maximum diameter of 22 mm was noted in a longitudinal section of the cervix. Using standard histopathology and immunohis-
tochemical analysis, a cervical gestational choriocarcinoma was diagnosed.

Knowledge of the characteristics of the choriocarcinoma is very important for accurate diagnosis and treatment, especially when the tumor

is localized on the rare locations and where a high level of serum b-human chorionic gonadotropin is absent.
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Introduction

horiocarcinoma (CC) is a rare, malignant form of gesta-
tional trophoblastic disease. It usually develops after a ma-
lignant alteration in a molar pregnancy and rarely after an
abortion, or normal or ectopic pregnancies.? The most common
localization of gestational CC is the uterus; it can be found only
rarely in the fallopian tubes, vagina, vulva, cervix or pelvic re-
gion.3* Some cases of an intraplacental CC coexisting with a uter-
ine pregnancy have also been reported.®
The diagnostic criteria for extrauterine CC described by Saito, et
al. are absence of disease in uterine cavity, pathologic confirma-
tion of disease, exclusion of molar pregnancy and exclusion of
a coexisting normal intrauterine pregnancy.® Here we present a
patient with gestational cervical CC occurring 13 months after an
induced abortion.

Case Report

The patient, 38 years of age, multiparous, with no complications
during three previous labors and four previous abortions, contact-
ed her gynecologist because of an irregular vaginal hemorrhage.
The bleeding was occasional and sparse and lasted for 13 months
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after the last induced abortion. During that period, the patient un-
derwent ultrasonography of the pelvis, followed by explorative
curettage of the endometrium. Endovaginal ultrasonography was
not available at that time and transabdominal ultrasound findings
were normal, with no signs of pregnancy; both adnexa had regu-
lar morphology and the uterine cavity was empty. Microscopy of
the material obtained by curettage showed the occasional decidual
transformation of endometrial tissue.

The patient underwent blood tests and repeated exploratory cu-
rettage. On the fourth day after the intervention , a total hysterec-
tomy was performed because of the profuse hemorrhage and ane-
mia. Blood analysis demonstrated moderate anemia (hematocrit
26%) and low elevated serum b-human chorionic gonadotropin
(b-hCG) level (13 mIU/mL; normal value > 5 mIU/mL).

Apart from occasional irregular desquamated cells and decidual
transformation of the endometrium, histopathology of the mate-
rial obtained from explorative curettage showed the presence of
clusters and individual polymorphic cells resembling cytotropho-
blasts with markedly atypical nuclei. These indicated the possible
presence of a trophoblast-derived tumor. Macroscopic examina-
tion of the operative material showed regular morphology of the
uterus, Fallopian tubes and ovaries, while a longitudinal section
of the cervix showed a whitish brown lesion with a maximum
diameter of 22 mm covering the isthmus and infiltrating most part
of the cervical wall (Figure 1a, 1b). Standard histopathology and
immunohistochemistry confirmed the diagnosis of a gestational
CC in the cervix. Tumorous tissue was confirmed on routine he-
matoxylin and eosin (H&E) stained sections of the cervix, con-
sisting of all three trophoblastic cell types, with areas of necrosis
and hemorrhage as well as irregular infiltrating edges (Figure 2a).
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Figure 1. Macroscopic examination of the surgically removed specimen showed normal morphology of the uterus, Fallopian tube
and ovaries, but a pale brown lesion was noted in a longitudinal section of the cervix with a largest diameter of 22 mm (a and b).

Figure 2. Tumorous tissue was confirmed on routine H&E stained sections of the cervix, consisting of all three trophoblastic cell

types with areas of necrosis and hemorrhage and with a) irregular infiltrating edges, x100; b) Immunohistochemistry showed
diffuse positivity in most cells for CK18, x400 c) A1/3, x200; d) hCG, x400.

The tumor consisted of alternately and randomly scattered zones  70% of the nuclei expressing Ki-67.

of cytotrophoblasts, with marginally distributed syncytiotropho-  Postoperatively, positive emission tomography (PET) scanning,
blasts and inserted areas of intermediary trophoblasts. Numerous  pathological tumor—-node—metastasis (p TNM) staging and normal b-
foci of vascular invasion were identified. Immunohistochemical- hCG levels defined a FIGO stage I of the disease. Adjuvant chemo-
ly, the tumor cells were CK18, CK A1/3 and hCG positive (Figure  therapy was advised, but the patient refused to take it and one year
2b — 2d), while the proliferation index was very high with about  after surgery, there is no sign of recurrence or any other ailments.
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Discussion

Choriocarcinoma is the most aggressive malignant form of ges-
tational trophoblastic disease, with varying incidence, increasing
in cases of molar pregnancy and in patients older than 40 years.”
Data suggest that 0.76% — 4% of all cases of gestational CC arise
from an ectopic pregnancy.? The latent period between the last
pregnancy and the occurrence of CC can be from a few months
up to 15 years.®

Cervical CC is very rare. A MEDLINE search with the key
words “cervical gestational choriocarcinoma” shows 36 pub-
lished papers. Among them, there are only two series with four
cases each, whereas the others report individual presentations.***

Several hypotheses have been postulated to explain the pathogen-
esis of cervical CC. It might develop via cervical metastases from
a primary tumor in the corpus that later spontaneously regresses,
from the malignant transformation of a cervical pregnancy, or by
transport of chorionic cells from a previous pregnancy that have
undergone malignant transformation after a dormant period.t2-4
The macroscopic presentation of a typical CC is a hemorrhagic
mass with areas of necrosis and irregular edges. Microscopically,
they show a typical biphasic image. The central area consists of
cytotrophoblasts, with marginal syncytiotrophoblasts being dis-
tributed alternately. Rarery these two cell types can rotate in an
alternating sequence with insertions of intermediate trophoblast.
There are nuclear atypia with numerous mitotic figures with clear
zones of necrosis and hemorrhage. There are also numerous foci
of vascular invasion.

For a differential diagnosis, a CC must be distinguished from
an undifferentiated carcinoma and variants of epithelioid smooth
muscle tumors. Accurate diagnosis is facilitated by immunohis-
tochemistry, because the CC cells express variable trophoblastic
markers such as hCG, inhibin, human leukocyte antigen-G and
Mel-CAM (CD146).58 It is very important to diagnostically ex-
clude intermediate variants such as placental trophoblastic and ep-
ithelioid trophoblastic tumors. Intermediate trophoblastic tumors
are not sensitive to chemotherapy, and in the clinical treatment
of affected patients hysterectomy is the procedure of choice.'5%
Finally, in the case of extrauterine localization of the tumor, it
is necessary to differentiate whether it has a gestational or non-
gestational origin. This is achieved by molecular genotyping and
finding unique paternal genetic material in the tumor, as well as
demonstrating immunohistochemical positivity for p57KIP2.1819
We did not have the technical means for this analysis, therefore
we declared this cervical CC as being of gestational origin based
on data from an induced abortion 13 months previously.

Trophoblastic tumors, particularly CCs, produce up to 100 times
the amount of b-hCG compared to a normal pregnancy. Therefore,
the measurement and monitoring of the b-hCG concentration are
of great diagnostic significance, and after therapy this hormone is
the most important marker of disease recurrence.?? However, in
some cases of ectopic pregnancy, there have been cases of a very
small increase or even a normal level of -hCG.?*-?? In our case,
the serum b-hCG level of 13 mIU/mL created additional diagnos-
tic confusion. In general, the diagnosis of a primary extrauterine
CC is challenging because the clinical symptoms can be nonspe-
cific and often mimic other pathological conditions.?

Choriocarcinomas show a great ability for vascular invasion

S. L. Mitrovic, P. S. Arsenijevic, D. Kljakic, et al.

and can metastasize into the lungs, brain, liver and bone, and very
rarely into the fetus.” Because of the high metastatic potential, in
cases of an extrauterine localization of a CC some authors recom-
mend surgical resection followed by adjuvant chemotherapy.® In
most cases, a CC is treated effectively with chemotherapy, where-
as hysterectomy is the option only in cases of extensive uterine
hemorrhage, as with our patient.?6%
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Abstract

Introduction: Colposacropexy presents the gold standard for the treatment of vaginal prolapse. The incidence for vaginal vault
prolapse is about 15% of women who underwent hysterectomy due to uterine prolapse, and in about 1% of women who had any
other reasons for hysterectomy.The aim of the study: We describe here our experience with abdominal colposacropexy in the
treatment of the vaginal vault prolapse occurring after hysterectomy with and without urinary stress incontinence.Material and
methods: From 1999 to 2009 we treated 15 women with vaginal vault prolapse occurring due to hysterectomy. Our procedure
included the use of non-absorbable permanent polypropylen mash by abdominal approach. The women treated with
colposacropexy using polipropilen mesh by abdominal approach reported satisfactory improvement of quality of life, no recurrent
vaginal prolapse, urinary stress incontinence, no dyspareunia, no bowel dysfunction.Results: Follow up was between 9 months
and 10 years (3.7 years). All patients reported satisfactory results with significant improvement of quality of life. There was no
recurrence of the prolapse, no de nuovo urinary stress incontinence or dyspareunia.Conclusions

: Abdominal sacrocolpopexy with permanent mesh is a safe and effective treatment of the vaginal vault prolapse after

hysterectomy.

INTRODUCTION & OBJECTIVES

Vaginal vault prolapse is a rare event after hysterectomy,
affecting quality of life by its local physical effects
(pressure, bulging, heaviness or discomfort) or its effect on
urinary, bowel or sexual function. Urinary symptoms include
both symptoms related to incontinence or urinary retention
(incomplete emptying), bowel symptoms include
constipation or faecal incontinence, and symptoms of sexual
dysfunction include dyspareunia (pain during intercourse) or
avoiding intercourse due to embarrassment.(1)

Vaginal vault prolapse is mostly a preventable complication
of hysterectomy. Adequate suspension of the vaginal apex
after hysterectomy with use of shortened cardinal and
uterosacral ligaments will draw the proximal vagina over the
levator plate. This results in support for the distal vagina.
The essence of surgical repair of vaginal vault prolapse is to
create a new suspension with the same vaginal support.
Transvaginal sacrospinous fixation and transabdominal
sacrocolpo-suspension accomplish this.(2)

The goal of this work is to reveal cure of the vaginal vault
prolapse after hysterectomy with polypropylene non —

absorbable permanent mesh, Prolene monofilament (totally

macroporous).

We describe here our experience with abdominal
colposacropexy in the treatment of the vaginal vault prolapse
occurring after hysterectomy with and without urinary stress
incontinence.

MATERIAL AND METHODS

From 1999 to 2010 fifteen colposacropexy were performed
at women with extended vaginal vault prolapse (mean age
58 years). In all of these patients a hysterectomy was
performed many years ago.

Vaginal vault prolapse outside of the introitus vagine and
extended cystoenterorectocoele which dramatical
augmentation with cough, was found in all patients. Mucosa
of the vagina was torrid and choppy and sometimes
bleeding. Nine women did not have a preoperative
incontinence. While in six women urinary incontinence was
present. In these six women abdominal colposacropexy was
performed with midleurethral sling by transobturatory
approach.
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Classification of vaginal vaulte prolapse stages with Pelvic
Organ Prolapse — Quantification System which devised
International Continence Society (table — 1).

Figure 1
Table 1: Classification of vaginal vaulte prolapse

PELVIC ORGAN PROLAPSE QUANTIFICATION SYSTEM
Stage # Stage [ S4mge I Siage 111 Siage IV
Mo descent of The lending edge | The leading edge | The lendimg edge of the The vagina iz
pelvic structures of the prolapse is of the prodapse prolupse extends from 1 | completely everted.
dhuring sirainmg =1 em abowve the extenwls from 1 em above ihe hymen ta
Bvmenal ring em ahove the =1 cm below the
hymen to 1 cm Evmenal ring. bat mo
[ T Tither than 2 em laes
Bvmenal ring. than TVL. {total vaginal
length}
M ol prastiedts
o [ o [ 0 [ T [ 8

Seven women had stage III with prolapsed vaginal vaulte
below the hymenal ring, and eight had completely everted
vagina (Fig.1).

Figure 2
Fig. 1 — Appearance preoperatively

Figure 3
Fig. 2 - Vaginal wall back in the abdomen

:

All of them had to strain to urinate and six had to pass water,
one patient had residual urine 150 cm.

At follow - up the patients were interviewed about bladder,
bowel and sexual symptoms.

A pelvic examination and measurement of residual urine was
done. Perioperative complications and any interim surgery
were recorded.

Transabdominal approach was performed in all patients, in
11 patients by Pfannenstiel incision (because hysterecthomy
was performed by same incision), and in 4 patients by
medial laparothomy. Enfranchise vaginals sides (Fig.2).
Back to the mm. levatores ani (Fig. 3), and ahead to the
blader neck, where touch balloon catheter (Fig. 4).
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Figure 4
Fig. 3 — rectovaginal space

Figure 5
Fig. 4 — vesicovaginal space

Placement polypropylene mesh, which fixation along

vaginal wall and for mm.levatores ani with absorbable
stitches 3/0. Thread each suture initially through the
posterior leaf of the mesh, placed deeply through the
fibromuscular thickness of the posterior vaginal wall, then
bring it back out through the mesh at the same point. Place

the sutures in a transverse line 1 to 2 cm apart and 3 to 4 cm
distal to the vaginal apex. On the top of the vaginal apex, we
place 1 -3 stitches for posterior leaf of the mesh. Above
sacral promontorium opening peritoneum right lateraly of
the mesosigma (Fig.5), and fixation mesh for promontorium
with one non - absorbable stitch 3/0 (Fig.6).

Figure 6

Fig. 5 — Fixation mesh for promontorium
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Figure 7
Fig.6 - Mesch covering

Peritoneum was closed above polypropylene graft (Fig.6).
After operation vaginal wall is retraction inside (Fig.7).

Figure 8
Fig. 7 — Appearance after surgery

No serious perioperative complication were seen. Drainage

was removed after 24 hours. Patients discharged from
hospital after 3 days.

RESULTS

Average follow — up was 3.7 years, range 9 months — 10
years, finding one (6.6%) recurrent vaginale prolapse, no
reject grafts, no residual urine, no bowel dysfunction. No
patients had coital problems due to the colposacropexy.
Sexual activity did not change after surgery. Five patients
with preoperative sexual inactivity did not resume sexual
activity after surgery.

All of patients had no problems with urination. In the
patients with preoperativ Stress Urinary incontinence, after
implantation tension — free midurethral tape by
transobturatory approach success cure rate was 83.3%. In
one woman there was no improvement after procedure.

DISCUSSION

The essence of surgical repair of vaginal vault prolapse is to
create a new suspension with the new vaginal support.

Transabdominal sacrocolpo-suspension accomplish this.(2)

Sexual activity also did not change after surgery. The impact
of prolapse itself on sexual activity may be little.(3) The
main causes of postoperative sexual inactivity were absent
partner in 3 cases and in two patients were fear of the sexual
activity.

Recurrent pelvic organ prolapse is not an uncommon finding
after colpopexy and it may adversely affect patient
satisfaction.(4)

It emphasizes that abdominal repair of rectoceles is not
easily achieved and may be confounded by persistent or
even deteriorating bowel dysfunction.(5)

Due the prevention bowel dysfunction, we pulled the mesh
under the sigmoid colon to the sacral promontorium, when is
necessary, especially when is redundant colon. We believe
that it contributed to no bowel dysfunction. (6)

The abdominal approach yields better results than the
vaginal route. Fixation of the vaginal vault using a prosthesis
is more rational and was the method of choice. (7)

Abdominal sacrocolpopexy with permanent mesh is a safe
and effective treatment of the vaginal vault prolapse after
hysterectomy.

Vaginal approach often results in a narrowed and shortened
vagina with diminished of the function. If maximum vaginal
length is the objective, it is best maintained with a sacral
colpopexy.(8)
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Although the vaginal approach was associated with a shorter
operative time and decreased hospital stay in the short term,
longer postoperative catheter use was necessary. In addition
more urinary tract infections and postoperative incontinence
and a higher overall failure rate have been recorded. Native
tissues are not as strong as synthetic materials. In
postmenopausal women, a repair in which the thin, atrophic
vaginal apex is secured to the sacrospinous ligament will not
have the same durability as a repair involving mesh. In
vaginal paravaginal repair, the extensive periurethral
dissection required can damage fine branches of the
pudendal nerve that innervate and control the urethral
sphincter.

Such extensive dissection is not required for paravaginal
repair from the abdominal approach. In the vaginal
approach, it can be difficult to gain adequate exposure high
in the retropretroperitoneum to reattach the endopelvic fascia
of the vaginal apex to the arcus at its origin just distal to the
ischial spine.

Abdominal approach avoids these problems and restores
physiological position of the vagina. Therefore the
abdominal approach is more durable, and should be used in
this indication. Abdominal sacral colpopexy with
polypropylene graft is a safe and efficacious treatment of the
posthysterecthomy vaginal vault prolapse. Vaginal repair
often results in a narrowed and shortened vagina with
diminished function. Abdominal sacral colpopexy attaches

the vaginal walls to the sacral promontory and restores the
physiological position of the vagina. Peritonisation of the
graft is easy and does not prolong operation time (6).

CONCLUSIONS

Abdominal sacrocolpopexy with permanent mesh is a safe
and effective treatment of the vaginal vault prolapse after
hysterectomy.
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