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XonaHruokapumHoma (XI'K) npefcrasnsaer co6oit rpynny
3M0Ka4eCTBEHHbIX OMYX0Jiel C Npu3Hakamm
AnddpepeHUMPOBKI B HaNpaBneHny anuTenns

XKenyHbIx nyTer. AHatomuyecku XK nofpasaensior Ha
BHYTPUMEYEHOYHbIE, BOPOTHbIE U ANUCTaNbHbIE. [JaHHbIe
NOATMMbI PA3NINYAKTCA HE TONLKO MO N0Kanu3aLmm,

HO 1 M0 3NWULEMUONOrnN, 3TUONIOTUK, NATOTEHe3Y Y
neyYyeHuto. HactoTa BCTPe4aeMoCTH 1 CMePTHOCTL 0T XIK
3a nocnefHue LecATUIETUS CYLLLECTBEHHO BbIPOCH, B TO
BPEMS KaK BbDKIBAEMOCTb 0CTAETCH HU3KOM. B pasHbIx
reorpadgouyeckux oénactsax sapuaumn XK o6ycnosneHsi
pasnuyHbIMK (PakTopamm pucka. B nocnegHue rogol
HaKOMJIeHbl AaHHbIE M0 FeHETUYECKUM U3MEHEHUAM
knetok XI'K, Kpome Toro 06Hapy»XeHo 4TO CTPOMa 3TON
OMyX0/n COLEPXNUT MHOXKECTBO KapLHOMA3aBUCUMBbIX
hnopodnactos (K3P), CTUMyNMpYOLLMX pa3BuTie

1 POCT OMyx0nu. B xapakTepucTuke n noHMMaHui
OHKOreHesasHyTpuneveHo4Hon XK 1 BopoTtHoi XITK
0TMEYaeTCs CYLLECTBEHHbI nporpecc. MauneHTos ¢
BHYTPUNEYeHOYHOM XI'K 00bI4HO NeHaT XMPYPruyecku.
[ins BopoTHOM XI'K OCHOBHBIM METOLOM JieYeHUs
ABNAETCA TPAHCMNAHTALMUA MEYeHN C He0aLbHOBAHTHON
xumunotepanueii. lNpegnaraem 0630p COBPEMEHHOMO
NOHUMAHWA 3MUAEMWUOSIOrK, NATOreHesa,
Knaccugukauum, B3rnsaoB Ha AuarHocTuky 1 nededue XK
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Summary

Cholangiocarcinoma is a group of malignant tumors with
signs of differentiation to bile ducts epithelium direction.
There are three anatomical types of cholangiocarcinoma:
intrahepatic, portal and distal. These types of tumors

are different not only anatomically but have different
epidemiology, etiology, pathogenesis and treatment.
Morbidity and mortality of cholangiocarcinoma have
dramatically increased last few decades whereas
survival remains low. Variations of cholangiocarcinoma
are caused by different factors of risks in different
geographic locations. There is information obtained

in last few years about genetic transformations of

cells of cholangiocarcinoma; moreover, there are
carcinoma-dependent fibroblasts revealed in the stroma
of cholangiocarcinoma that are stimulating growth of
the tumor. There is substantial progress obtained in

the understanding of oncogenesis of intrahepatic and
portal cholangiocarcinoma. Patients with intrahepatic
cholangiocarcinoma usually undergo resectional surgery
and neoadjuvant treatment with liver transplantation
serve as a treatment of choice in cases of portal
cholangiocarcinoma. This article is a review of the
current understanding of the epidemiology, pathogenesis,
classification, points of views on the diagnostics and
treatment of cholangiocarcinoma.
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BBEJIEHWUE

XonanruokapumHoMa (XI'K)—camas uacras 3o-
KayeCTBEHHas! OIyXOJIb >KEeJIUHbIX MyTeil U BTOpast No
4acToTe OnyxoJib neveHu [1]. [lo aHaTomuueckoii n0-
kaym3saumu XI'K nogpasnenstorcs Ha BHYTpUIIeYeHoU-
Hyto xosaHruokapumHomMy (BITXTK), Boporthyto XI'K
(BXT'K) u nucranbuyto XI'K (IXT'K), rpanuieit mesxay
NEepBOI M BTOPO# SABJIAIOTCS JKETYHbIE MPOTOKU BTO-
poro nopsaka, a rpaniua mesxxay BXI'K u IXI'K —ycrbe
nysplpHOro nporoka [2]. Knaccudukauusa Bismuth—
Corlette noppasznenser BOPOTHbIE OMYyXOJIM Ha OCHO-
BaHUM NMOPaKeHHM$], KaK >KeJUHbIX MyTei, a Takxke ap-
Tepuu ¥ BeHbl [3]. BXI'K —Haun6onee yactbiit n XI'K,
B 6ombLiMxX cepusix nauueHToB ¢ XI'K—nuwb 8% npu-
xomutca Ha BIIXTK, a na BXI'K u IXT'K—-50% u 42%,
cootBercTBeHHO [4]. XI'K o6namaer oyeHb MJIOXUM
MPOTHO30M; Me[MaHa BbKMBaeMOCTH—24 Mecsua.
EnvHCTBEHHBIM pe3ynbTaTHBHBIM METOOM OCTaeTcsl
onepaTHBHOE JIeYeHre Ha paHHUX CTaiusx 3aboseBa-
HUd [5].

nuaeMuonorua

Ha XI'K npuxomurcs nopsizika 3% Bcex omyxosei
KKT, 1o 3a nocnennuue 20—30 neT sTOT NPOLIEHT He-
YKJIOHHO pacTerT [6], mpu 3TOM NATUJIETHSIS BbIKMBAe-
MOCTb coxpaHsieTcsl Ha yposHe 10% [7, 8]. V mys>kumH
XI'K Bctpeuaercs yaine [7], kpome nauueHtoB ¢ XI'K
Ha QOHe MEepBUYHOrO CKJIEPO3UPYIOLLEro XOJaHIM-
ta ([ICX), roe npeo6nanator xeHwuHel [7]. 10-20%
JIeTaJbHbIX MCXOI0B OT OINyXO0Jleit MeUeH! U SKeJTUHbIX
nyteii npuxoaurcs Ha XIK [9]. Cpenuuii Bospact na-
LIMEHTOB Ha MOMeHT AuarHo3a 50 JieT u craplue, 3a Uc-
kmovenreM naunentos ¢ XI'K na ¢pone [1CX, rae moryr
ObITb G0osbHBIE MOTIOKe 40 set. YacToTa BcTpeyaeMo-
cru XI'K B Mupe mmpoko Bapbupyer —ot 113/100000
B Taunange, no 0.1/100000 B Ascrpamuu [9, 10].
B CLUA nonynsiuus 1aTMHOAMEPHKaHLIEB UMeeT Hau-
Boiciryto yacrory XI[K (3.3/100000), a Huswiyio —
appoamepukanues (2.1/100000) [7]. CmepTHOCTb
pacrer ang BIIXTK, cumskasich 11 ocranbHbix popM
XIK [9, 10, 11, 12, 13, 14]. Hanubie BO3 rosopsr
0 nosbilieHnu cmepTtHoCcTH npu BIIXTK ¢ Tenpenumeit
cHukenus: cmeptHoct oT BXITK u IXTK [15]. VBe-
muenuve nosu BIIXTK B XK o6bscHsieTcs, BO3MOXK-
HO, HENpaBUJIbHBIM OTHECEHHWEeM BOPOTHbIX OINyXoJieit
K BIIXT'K [16]. B cootBercTBuu ¢ 6a30ii nanubix SEER
(CLLA), yacrora Bctpeuaemocty st BIIXTK Beipocna
c 0.59/100000 B 1990T. 10 0.91/100000 B 2001 I.
1 nanee causunach 10 0.6/100000 B 2007 r. YacToTa

Bcrpeuaemocty BXI'K n IXTK («onyxonsamu Knauxu-
Ha»), HaNpOTHB, ocTaBasnack B npexenax 0.8/100000
10 2001 r., u nonpocna 1o 0.97 8 2007 r. [16, 17]. Bo-
POTHbIE OIMYyXOJIM CTaJM CAMOCTOSITEIbHBIM BapWaH-
TOM M0CJIe BbiXoza TpeTbero usnanus MKb —mexny-
HApOJHOI KaccuduraLy 60e3Heit 11si OHKOJIOTUH
(ICD-0-3) B 2001 r. Beenenue HOBOIt knaccuduka-
unn — ICD-0-3 00bsiCHSIET M3MEHEHHs! YaCTOTbI BCTpe-
yaemoctu XI'K B pasHbix cTpaHax — Hanpumep, B Benu-
kobpuranum B 2008 1. [6, 16].

®AKTOPbI PUCKA

BonbumHeTBo cityuae XI'K — criopanuueckue, Tem
He MeHee Ha CerofiHsl U3BeCTHbl HEKOTOpPble (aKTOpbI
pucka [6, 8, 17]. Hanpumep, B ctpanax tOro-Bocrou-
HOI1 A3uK HamBbICIIMIT YpoBeHb 3a6oneBaemocti XI'K
CBSI3aH C MOPaXeHWeM MeueHOUHbIX JKeT4eBbIBOASILIMX
MnyTeil KaHLepOoreHHbIMU M BbI3bIBAIOLLMMU XPOHUYeE-
ckoe BocnaneHue napasuramu Opisthorchis viverrini
u Clonorchis sinensis [8, 18]. lemaronutnas—Taksxke
¢dakrop pucka mns XIK B asuarckux crpaHax, rnpe-
umyiectBenHo i BIIXIK [8]. Xponuveckoe Boc-
najieHue XKeJUHbIX MyTeil B pe3ysbTaTe BO3JENHCTBUS
KOHKPEMEHTOB —caMo 1o cebe Takke (akTop pHcKa
passutust XIK, Gonee Ttoro, mapasurapHasi MHBa3susl
yaule BCTPeYaeTcsl y MAUMEeHTOB C renaToJMTUa3oM
[8, 19]. B A3uu KMCTbI >KeTUHbIX TPOTOKOB TAKXKe PaK-
top pucka 1st XI'K [20, 21], ocob6eHHO — HacnencTBeH-
Hast 6onesHb Caroli’s [8, 17]. TopoTpacT — KOHTpacTHOe
BELLIeCTBO, 3alpelleH 13-3a YBEJIMYEeHUs] PUCKa BO3-
nukHoBeHus XI'K B 300 pas [22]. B EBpone n CesepHoii
AMepyKe ITIaBHbIM JIOKa3aHHbIM (PaKTOPOM Pa3BUTHSI
XI'K asnserca IICX, onyxonb passuBaercsi B Te4eHUe
ABYX JIET N10CTIe TOCTAHOBKM AMarHo3a y OOJbIIMHCTBA
GonbHbIX [17], UTO He CBSI3aHO C KypeHHEM WM aJIKo-
ronem ang nauuenTos c [1CX [8]. B samannbix crpa-
Hax B KayecTBe 3TMOJIOTMYECKUX (PaKTOPOB Pa3BUTHSI
BIIXTK paccmatpuBatotcest Bupychol renaruta B (HBV)
1 C (HCV)—B Buze akTBHOrO renatura ui copmu-
poBaHHOro umpposa [23, 24, 25]. Mera-ananus 11 pa-
60T nokasasn posib 3THx (akTopoB prcka passurust XI'K
[26]. B Kopee BbIsiBUIIM 3aBUCUMOCTb MEXAY Pa3BUTU-
em XI'K n HBV, o ne HCV [23]. B 3ananHbix cTpanax
aist passutus XIK BaskHbiM pakropom siBnsiercs HCV
[24]. ®akTopamu pucka passutus XI'K ssnstorces Tak-
)Ke BOCManuTesbHble 3a007eBaHus Kuiueunuka (B3K)
BHe ux cBa3u ¢ [ICX, a Takke 0OLLen3BECTHbIE KaHLIe-
poreHHble (pakTOpbl KaK aJIkOroJib, KypeHne, sKMpoBast
GosesHb MeveHH, OUabeT, KAMHU B SKETYHbIX MyTSIX
[8,27, 28, 29].
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KNETKN-NCTOYHUKK

BuyrpuneyeHounass XI'K umeer 1BOWCTBEHHbIi
TMCTOTeHe3 —KJIETKM JKeJIYHOTO 3MUTeNUsl WM Teve-
HOYHble  KJIETKU-TIpeAIlecTBeHHUKY.  CoBpemeHHast
knaccuuraums nozapasgenser BIIXIK Ha TunmuHbii,
OWIMOMYKTYJISIPHBII M BHYTPUIPOTOKOBBIN BapHaHTBL.
Kpome Toro, Bbinenenbl penkue Bapuantbl XI'K: koM-
OunmpoBantblit (FLP+XT'K), HennpepeHLpoBaHHbIi,
TJIOCKOKJIETOUHbII/5KeNe3UCTO-MJIOCKOKIIETOUHBII  THIT
[30]. Tunuunbiit Bapuant XI'K Bkmouaer B cebst nepu-
depuyecknii TMI (M3 MEJIKMX MPOTOKOB) U BOPOTHbII
(13 KkpynHbIX npotokoB) [30]. B GummonykrynsipHOM
1 KoMOMHMpOBaHHOM BapuaHTax XI'K akcrpeccupyioT-
€S MapKepbl MEUEHOUHbIX KJIETOK-MpeJLeCTBeHHUKOB
[30, 31, 32]. AXI'K n BXI'K passuBatoTcst U3 snuTenus
KEJUHBIX TPOTOKOB M MepuOWIMapHbix xene3 [33].
Bhe- u KpynHble BHYTpUIIEYe€HOYHbIE >KEMYHble MyTH
BBICT/IaHbl ~ MYLIMH-TIPOAYLIMPYIOLUMMH  KyOUUYECKUMU
xonanruoumtamu. UI'X-npodusib MyLMH-NIPORYLIMPYIO-
1mrx BapuaHToB XI'K onMHakoB ¢ HOpMaribHbIMU KeJ4-
HbiMu nipoTokamu [34]. BITXTK pa3suBaetcs 61aronaps
TpaHc$OopMaLMK1 HOPMaAJIbHbIX FeNaToLMTOB B 3JI0Kaye-
CTBEHHbIE XOJIAHTMOLIMTDI, YTO MOKA3aHO B 9KCTEPUMEH-
Te, M oTpaxkaercst runepakcnpeccueii Notch1 n AKT [35,
36]. BIIXI'K nporcxomut He U3 OHO¥ KJIETOYHOM JIMHUM,
a PasHbIX M0 NMPOUCXOXKAEHUIO KJIETOK, ONHAKO IaHHasl
TpaHc$OpMaLys KJIETOK NeUeHU JIEKUT B OCHOBE Pa3BU-
Tns1 He TonbKo XI'K, HO 1 apyrux onyxoneit neyenu [37].

POJ1b BOCMAJNEHUA
B PA3BUTUWN XTK

Pasnnunbie pakTopbl U MeAMAaTOpbl BOCMAJIEHUS:
LIMTOKMHBI, PAKTOPbl pOCTA, TUPO3UH-KUHA3bI U K-
Hble KMCJIOTbl BJIMSIIOT Ha Nponv¢epaumio KIJIETOK,
anomnTo3 U perynsumio kiaeroyHoro uukia B XIK [5].
LIMTOKMHBI aKTMBMPYIOT CMHTa3bl OKCHZAA a30Ta, MO-
Bpexxaator JHK 1 uHrnéupyiot ¢pepmeHTbI penapavmm
[38]. Unrepneiikun 6 (UJ1 6)—mennarop BocnaneHus,
CEeKpeTHpyeMblii KJIeTKaMu CTPOMbI, CIOCOOCTBYIO-
IIMMM BbDKMBAHUIO KJIETOK Yepe3 MUTOTeHHble CHUr-
Haib! [39, 40]. Sxkcnpeccust MJ1 6 u MCL1 (nHnykTopa
anomnro3a) OTMeyaeTcsl NMpU CTUMYJISILIMM aKTMBATO-
pa tpanckpunuuu (STAT) u npotenH kuHasbl B (Akt)
[40, 41, 42]. Tpanckpunuuo MCL1 aktusupyer WUJI
6 B curHanbHOM nyTi MAPK [43]. W1 6 akTtuBupyer
kuHasbl — JAK1 n JAK2, a uvepes nux—STAT3 [44, 45].

SOC3 (cynmpeccop LMTOKMHOB) aKTMBMPYET CHI-
HanbHbll yTb UJI 6 uepe3 STAT3 [46]. B Hopme no-
spexkaenve JIHK wnHayuupyer anonro3. Bocnamm-
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TeJlbHble CUrHaibHble Myt mnospexaaT IHK, Ho
OZIHOBPEMEHHO OJIOKMPYIOT aronTo3 M aKTUBUPYIOT
npomdepaumto. Coueranne nospesxaenus JJHK, na-
pYLUEHMSI anonTosa U Nponudepauyuu KJeTOK — OH-
KOTeHHble MPOLIECCh], MPOUCXOASLIME TOf BIUSIHUEM
Bocnanienus npu passutun XI'K. PenenTop smuaep-
masbHoro ¢akropa pocra (EGFR) Takske BakeH mpu
XI'K. AkruBaumst EGFR 3amyckaer curHanbHblii MyTb —
p44/42 MAPK. Uurn6utopst EGFR cHukatoT akcrpec-
cuto umknookeurenasbl-2 (COX2) B knerkax XI'K [47].
Benok-ren ERBB2 —unen cemeiictBa EGFR, y4actsyer
B pa3sutun XI'K B skCrieprMeHTe, Bbi3biBasi OIyX0Jlb U3
OunuapHoro anutenus [48]. dakrop pocra renarouu-
T0B (HGF)—cTpomarnbHblit MeanaTop, OTBECTBEHHbIit
3a MHBA3MBHbII M MeTaCTaTM4eCKHii OTEHLaJ OMyXO-
mm [49, 50, 51]. AkruBauus peuentopa HGF napywaer
perynsaumio curHasnbubix myTei — PI3K—AKT, STATS,
1 MAPK [52]. 9xcnipeccust HGF B XI'K nHamuoro Bbiiue,
4eM B HOpMe [53, 55], uto cBsizaHO ¢ aktuBauymeit EGFR
1 HERZ2 [54, 55]. Ponb xonecrasa B onkornese XI'K 3a-
KJIIOYAETCd B aKTUBALIMU KeJUHbIMU Kucnotamu EGFR,
runepakcnpeccun COX2 (aktuBaLys nponudepanyui —
nytb MAPK) [56, 57, 58]. [IponyKTbl OK1CIIEHHS XOTle-
CTepHHA — 3HIIOreHHbIe JIMraHzbl OOMIIBHO COZlepsKaTCsl
B kesuu [59] u yuactsyror B passutiu XI'K [60].

FEHETUKA XTK

M3yuanocb MHOXKECTBO TIeHETMYECKUX (PAKTO-
poB XI'K-—xpomMocomHble abeppalivy, reHeTHYecKkue
Y 3MUreHeTM4YecKre anbTepalyy B reHax Cynpeccopax
1 OHKOreHax. TeM He MeHee KaKMX-TO OMNpeseseHHbIX
pe3ynbTaToB He NoJy4eHo. Buaimo aHanua reHoB B pa-
6oTax npoBoauscs B KOMOMHMpPOBaHHbIX oOpasuax XI'K
6e3 yuera noarunos onyxonu [61]. Tlpu cpaBHUTENb-
HOM aHanuse reHoMa 32 XI'K, oGHapyskeHbl 10OaBKM
Ha 16q, 17p, 17q, 19p u 19q, B 10kycax reHos ERBB2,
MEK2 u PDGFp [62]. CpaBHuTenbHasi reHOMHasl T-
6punusaums 98 BIXIK BbisiBUIa MoTepy uncia Konuit
1p, 4q, 8p, 9p, 17p, n 18q n nobasku Ha 1q, 5p, 7p, 89,
179,11 20q [63, 64, 65, 66, 67]. B paboTax 13 Asuu [63,
64, 65, 66] 1 EBponbl [67] BbisiBIEHDI CylLleCTBEHHbIE
pasnyusl B JAHHbIX, UTO OTpaskaeT STHUYECKHe U 3TH-
onoruueckue pasnmmunst XI'K. Ilpu cexsennposanmn 8
cnyyaeB XI'K, cBsI3aHHbIX € napasuTamy, BbisisieHo 206
comaTuueckux Myraumii B 187 renax [68]. Myrauun
ONpeneNsIMCh B OHKOT€HHBIX 1 CYTPeCCOPHbIX FeHaxX —
TP53 (mytauuu B 44.4% XI'K), KRAS (16.7%), u ce-
melictBe SMAD4 (16.7%). MyTaumu Takske BblsIBJIEHbI
B MLL3 (14.8%), RNF43 (9.3%), PEG3(5.6%), 1 ROBO2
(9.3%)—reHax pneaKkTMBAlMM T'MCTOHOB, AaKTUBALIMU
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MpoTenHOB G, M MOTepy reHOMHOI CTab1IbHOCTH [68].
V3yueHne nonmmop¢rama HyKIeoTUI0B U MyTaLIMOH-
Hblil aHanm3 149 ciyuaes BITXTK oGHapyskun notepu
Ha 3p, 4q, 69, 9pq, 13q, 14q, 8p, 17p n 21q, u no6aBKu
Ha 1qu 7p [45]. B XI'K uacTo BbISIBNISIOTCS aKTUBHPYIO-
e myTtaumu rea KRAS [69, 70, 71]. [1pu aTom cyiue-
CTBEHHO O0Jlee BbICOKAsl YaCTOTa aKTUBUPYIOLLMX My-
taumit KRAS otmeuena B BXI'K [71, 72]. [Ipu ananuse
TpaHckpunuuonHoro npoguins 104 XI'K nauxyniwmit
NporHo3 cesidan ¢ aucperynsuueit HER2 m runepakc-
npeccueit EGFR, MET, Ki67 [71].

VlHakTMBaLMs perynsitopa KJeTOYHOrO LMKJIA—
HepeJKas reHeTnyeckas «Haxonka» B XI'K; ananus 229
nauyenToB u3 EBponbl, Asuun u CLLA BbisiBUI MyTaumu
TP53 B 21% cnyuaes [73]. Myrauum Apyrux reHos
(EGFR, NRAS, PI3K, u APC) Bctpeuanuch pexe [44].

ComaTuyeckre MyTalUMM B TeHaX, KOIUPYIOLMX
usoumrpar-geruaporedasbl 1 u 2 (IDH1 u 2), naBHoO
OOHapysKeHbl, HO MaJlo M3yueHbl B JPYTHX OINyXOJISIX.
Mytauuu IDH onpenenensl B 22% ciyyaes XI'K —uarue
B BIIXI'K (28%) [74, 75]. OHu CBsI3aHbl C MOBBIILIEHHBIM
ypoBHem p53 u runepmernnposanrem JIHK, a onko-
reHHble 3¢ PEKTbI peanu3yioTCs Yepes SMMreHeTHIecKrue
u3MeHeHust [76]. 2-rMAPOKCHIIIOTApPAT —MeTaboUT
myTtaHTHbIX IDH1 1 IDH2 1 nepcrnekTiBHbIi O1iomap-
Kep. B orznanenHoit nepcriekTMBe BO3MOXKHO pasBUTHE
HanpasieHust TapretHoii Teparmn XK uHruGuropamMu
IDH [77, 78, 79].

B XI'K onucanbl Takke snureHeTMYecKue Hapyle-
HUS—TMMepMeTWIMPOBaHWe TMpOMOyTepa M JMCpery-
nsums MukpoPHK [80, 81]. mnepmernnipoBanye npo-
MoyTepa BbIKJIouaeT retbl-cynpeccopbl: CDKNZ2 (83%
XI'K), SOCS3 (62%), RASSF1A (69%) u APC (47%) [45, 61].
Cnusinme (fusion) reHoB—myckoBasi MyTaLysi B pas-
BUTMM psiia 3JI0KaueCTBEHHbIX omyxonei [82], 4ro
Haiineno u B XIK B BuIe CIMsgHMS T€HOB peLen-
Topa ¢akropa pocra ¢ubpodbnacros (FGFR) [82].
MuxpoPHK (miRs)—nekonupyemas PHK, ¢yHkumonu-
pytoLLas B perynsiluu 3KCrpeccuu reHos. Knacrep us 38
miRs runepakcnpeccupyercst B XI'K, 61okupyst anonros
M MHrHOMTOp MaTpuKCHbIX Mertauionporead (MMP)
[83]. MuxpoPHK npenoTspaliaer snuTenuanbHO-Me3eH-
XuMa’bHyo Tpancdopmanmio (AMT) [84].

CUrHANbHbBIE NYTH
PA3BUTUA XTK

B smOpuoreHese OumapHOro npesa Kioue-
BYIO pOJib urpaerT curHanbHblii myTb Notch [85],
HapylleHWe ero peryisuuy MPUCYTCTBYET B OHKO-
redese XI'K. AkrtuBaums Notch crmocob6eryer me-

pexofly HOpMaibHBIX TernaToLuTOB B OuIMapHble
kneTky —npenwectseHHuky BIIXTK [35, 36]. B akc-
nepumenTe runepakcnpeccust Notch 1 Bezer k pas-
Buthio BIIXTK, a wuHruburop y-cekperasnl—dep-
MeHta nytd Notch mnonaBnser oHkorenes [86].
Hapywenus apyroro curnanbnoro mytu—Hedgehog
BCTpeYaeTcs B pasHbix onyxossx, Bkmoyvas XI'K. M-
rubuposanure hedgehog wLMKIOMaMUHOM TOPMO3UT
MHUrpaLmIo, NponndepaLnio 1 NHBa3UBHOCTb KJIETOK
XIK [87, 88]. PDGFB —aHTaroHucT LUMKIONPONaMm1Ha,
HanpoTus, cTuMysupyeT oHkoreHe3 XI'K [60].
CurHanbHblit yTs Wnt Takske BaskeH B pasBUTUU
BHYTPUIIEUEHOYHbIX >KesuHblX myTeil [89]. dakrop
WISP1v, unpyuupyembiit Wnt 1v, runepakcnpeccu-
pyercst B ctpome XI'K u cTumynupyer MHBasMBHOCTb
onyxonu 3a cuét aktusauuu MAPK1 u MAPKS3 [90].

POJIb CTPOMbI U MMKPOOKPYXEHUA

OnyxosneBoe MHKPOOKpY>KeHHE yyacTByeT B OH-
koreHese XI'K, Tak KaK BO3/I€[ICTBYeT Ha CTPOMY — aK-
THBMpYeT GUOPOONIACTbI, YUaCTBYeT B MEPECTPOIiKe
sKcTpauesmonspHoro Matpukca (ILIM), n3ameHeHusix
MUrpauuy KjaeTok M anruorenesa [91]. Ina BIIXTK
1 BXI'K xapakTepHO BbICOKOE COIEp)KaHue B CTPO-
Me oSMA-MO3UTHBHBIX MHOPUOPOONACTOB, WK
KaHLiep-accounupoBanHbix  Gubpobnacros  (KAD),
Bvstolmx Ha nporpeccrto XI'K [92, 93]. Tounblit
rucroreHe3 KA® He siceH, npennosnaraayuch pasHble Mo-
TeHL[a/IbHble UCTOUYHMKH, B TOM YHCJIe MPOUCXOXe-
nue B pesynbrare IMT [92, 93, 94, 95, 96]. UsecTHO,
uto npu IMT omnyxosneBble KIETKU XapaKTepPU3YITCs
3KCIpeccueil Me3eHXMMaJIbHbIX MapKepoB — BUMEH-
THH, TeHaCLIMH, pUOPOHEKTHH U T.1i. [92], uTO O6HapYy-
>keHO B KineTouHbix nuHusx XK [97, 98, 99]. B Hacro-
sulee BpeMs cuurtaioT, yto KAD —3T10 rereporenHas
TMOMYJISILIMS KJIETOK HECKOJIbKUX KIIETOUHBIX JIMHUIA, HO
He cBg3aHHbIX ¢ IMT [100].

KA® ctumynupytoT nponykuuioo marpukca («pu-
OpOHEKTMHOBBIN OTBeT»), npoayuupys PDGF [92].
[Tocpencreom PDGF ocyectsnsitoTcs MHOTME B3au-
MozeicTeus mexxny KAD 1 onyxoseBbIMU KIIETKAMY,
Harnpumep CTUMyJsiLMs ux murpauuu [60, 100, 101].
KA® rakske cekpeTUpYIOT pasyiMuHble (pakTopbl OIy-
XoneBoil TpaHchopmauuu U nporpeccuu: GpakTopbl
pocra, xeMOoKuHbl, poteasbl ILIM [102]. [luproctun
1 TeHacumH-C — 6enku LM cTiMyMpyOT MUrpaLmio
M MHBa3uio onyxoseBbix kineTok [102, 103]. Takxke
KA® nponyuumpytor ¢paxrop —aktusatop CXCR4, ko-
TOpbIii HAYLMpyeT uHBasnio KieTok XI'K uepes ERK
1/2 n Akt [104, 105, 106]. 3TOT MpoLecc TOpMO3MT-

6 >Kypran «3nokadecTseHHble onyxonu» ¢ Ne3 — 2015 r. (14) ¢ www.malignanttumours.org



ca CXR4-unruburopom noxn HassanueM AMD310.
MaTpuKcHble MeTaionpoTeasbl Y4acTBYIOT B Jie-
rpanauuu M nepectpoiike LM, HeoOXOmUMBIX s
onyxoneBoii mporpeccun. MMP1, MMP2, MMP3
u MMP9 runepskcnpeccupytorcs B XIK [107,
108, 109].

Tem He menee neranbHble MeXaHW3Mbl B3aMMOZIEN-
CTBMSI OMNYXOJIM M CTPOMbI OCTaIOTCSl HEsICHbIMU. Bask-
HOCTb JIECMOIIJIACTUYECKOM CTpOoMbI B nporpeccuu XI'K
YKasbIBaeT Ha NePCIEeKTHUBbI [OMCKA TAPreTHOro BO3/ei-
crBust Ha KAD [110].

JKCMEPUMEHTAJIbHbIE MOZIENN

Paspa6otka HoBbix noaxonos npu XI'K kak nua-
FHOCTMYECKHX, TaK M JleueOHbIX, TpebyeT HalesKHbIX
IKCriepuMeHTanbHbIx Mogeneii [111]. Berpeuatorcs 4
OCHOBHbIX THIIA 3KCIIEPUMEHTaIbHbIX Mozeneit XI'K:
1. Mbim ¢ nepecaskeHHpiMu onyxonsimu [43, 120,

121,122,123, 124].

2. MbiM € reHeTH4eCKUMM M3MEHEHHUSIMU, KOTOpPbIe
BenyT k passuruio XIK [86, 120, 121, 122, 123,
124].

3. Kpbicbl ¢ oproTtonuyeckumy onyxonsmu [125,
126].

4. PaznuuHble naGopaTopHble kuBoTHble ¢ XT'K, BO3-
HUKLIEH BCJIENCTBUE BO3JENCTBUSI KaHLIEPOTeHOB
[55, 127,128, 129].

Bce stu mozenu mpoknanplBarOT «MOCT» MEXZY
WUCCJIEIOBAHUSIMMU in Vitro v KJIMHUKOM, Y KaXK1as uMe-
€T CBOM OorpaHuuenus. Basknyio ponb B passutuu XI'K
UrpaeT MMUKPOOKPY)KEHHE, U B3aUMOJEHCTBUSI MEX-
Iy OINYXOJIEBBIMU KJIETKaMM M CTPOMOIi NPOCIEeINUTDb
B 3KCMEPUMEHTE C MPUBUTBIMU OMYXOJISIMU TPYIHO
(«dyskoe» MUKpOOKpY»keHue). [Ipensnosxkena yHukanb-
Hast Mozienib: kKieTKM XK KpbIC BBOAST B KpbICHOE OU-
JIMapHOE JIPEBO — OIyXOJIb M €€ CTPOMa NpHUHAZTIexKaT
onHoMy Ouosnoruyeckomy Buay [125]. Tem He MeHee
JlaHHasi MOZENb TEXHUYECKU CJIOXKHA, OoJiee CriopHast
1 foporasi. Heo6Xon1MBbl 9KCriepUMeHTaIbHble MOJie-
4, ¢ passutueM XI'K B BUIly reHeTUYECKUX M3MeHe-
HUIA, CXOZIHBIX C OMYyXOJISIMU YeJIOBEKa.

AWATHOCTWUKA U BEAEHUE XTK

Hunarnoctuka XI'K yacto cnoxkHa B BUZly ee aHaTo-
MHUECKO¥ JIOKan13aLmu1 1 6eCCMMITOMHOTO TeYeHMsI.
Jlnarso3 Tpebyer MyJabTHAMCLMIIMHAPHOTO MOAX0.a,
BKJIIOYAIOLLIEr0 KIMHMKO-71a00paTOpHbIe, 3HIO0CKOMU-
4ecKre U PagnuoJIorMiecKre MeTOAbL.
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BMNXrK

BIIXI'K mnonpasnensiercs Ha MacCUBHYIO, Mepu-
IYKTaJbHY0 WHQUILTPATUBHYIO W BHYTPUIPOTOKO-
Byt0 ¢popmy no tury pocra [130]. Cumnrombr BITXTK
HecrelUuHbl — 607b B OPIOLLIHOI MOJIOCTH, HENO-
MoraHue, cnaboctb, HouHble noThl [2]. BIIXTK, kak
MpaBujIo, BUIHA MPU HCIOIb30BAHUM COBpPEMEHHBIX
meronoB Busyanusauun (KT u MPT). KontpactHoe
ycunienve nosbiluaet yyBctButesibHoCTb MPT, BITXI'K
TMPOrpecCHBHO HAKaIIMBAIOT KOHTPACT B TeueHue Be-
HO3HOI (pasbl [131]. YyscrBuTenpHocts KT u MPT
PaBHOLIEHHA INpU OLEHKe pasMepoB OCHOBHOTO Y3ja
¥ BHyTpHUOpraHHbix MeractasoB. KT HeCKosbKO npef-
MoYTHTeNIbHEee JUIsl OLIeHKU BaCKyJSIpU3aLii OMyXoJn
[17,132].

[1pu onpenenennu yposnst CA 19-9 B kposu cTo-
UT MOMHHUTb, YTO 3TOT OMOMapKep MMeeT JULb 62%
4yBCTBUTEJIbHOCTD M 63 % crieumduunocTs [133]. Kpo-
Me TOro, ero MnoBblllieHHe OTMeYaeTcsl U y NaLeHTOB
C HeONyxOoJIeBOM MaTOJIOTHE >KeMuHbIX MyTel [S].
OueHb Bbicokoe cofepkanue CA 19-9 (> 1000 U/mL)
Habmonaercst npu auccemnunposanHoii BITXTK, uro
MO>KET NPUTOAUTBCS JUIsl OLIEHKM CTaanu 3a00eBaHust
[134]. HOuarnos BIIXTK nonrtBepsknaercst Guorncueit
nedenu. BIIXI'K Mop¢onornuecku yaie Bcero umeer
CTpPOEHMe CJIM3UCTON MM afieHoKapLMHOMbI [2]. Cme-
LLIAHHbIE OMYyXOJIM XapaKTepU3YIOTCs TMCTOIOTMYECKH-
MU 1 paguorpapuyeckumu npusHakamu ['LP u BIIXTK.
B Takux cnyuyasix nomoraer UI'X ¢ uurokeparunamu 7
1 19 [17, 135]. OcHoBHBIM MeTon0M JieueHust BITXT'K
OCTaeTcs onepawusi, KOTopas IPOBOAMTCS TOJIbKO NPH
MOTEHLHMAIbHO Pe3eKTabesNbHbIX OMyXOJsiX M YHOB-
JIETBOPUTENBHOM  COCTOSIHMM NauueHTa. MezauaHa
Oe3peLlABHOI BbIKMBAEMOCTH MOCIe pe3eKLuu 26
MecsILieB, a 4acToTa pasBUTHs peluanBoB 60%—65%
[136, 137]. O61as 5-7€eTHsIs BbIKMBAEMOCTb COCTAaB-
nsiet 0kono 60%. PakTopbl MJI0XOro NPOrHo3a — Cocy-
ZMCTasi MHBA3Msl, MeTacTasbl B TMMaTUUECKUX y371ax,
MYJIbTULIEHTPUUHBII POCT U HalMuKe LUPpo3a NneveHn
[4, 138]. Anepnas UI'X skcnpeccusi S100A4 —takxke
¢daxTop mnoxoro nporxHosa [139].

Tpancnnanrauus neuenu npu BIIXTK cBsizana c pe-
LMArMBamMH B TedeHue 5 nety 70% nauueHToB, a MOTOMY
3¢ PEKTUBHOCTb €e CIIopHa U COMHMTeNIbHA. Menuana
Oe3peLMaMBHON BbIKMBAEMOCTH TOC/Ie TpPaHCIUIaH-
Taunn — 8 mecses (aaxe npu BIIXTK < 2 cm) [135].
Onuuu nns HeonepabenbHoit BITXIK —tpancaprepu-
albHasi XeMO3MOONM3aLMs M PaaMoyacTOTHasl Tep-
moabnsiuust [140]. CranmapTHasi cuCTeMHasi XMMMO-
Tepanus pacnpocrpanenHoit BITXTK Bkitouaer B cebst
reMuLMTapabuH 1 uucriats [141].
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BXTK

BXI'K MoxeT uMeTb 35K30(UTHbIA WM BHYTPU-
TMPOTOKOBBI TUN POCTA. IK3OPUTHBINA WIIU Y3JIOBOWA
TUI XapakTepeH Ul MepuayKTaabHOro (camoro 4a-
croro) noaruna [142]. BHyTp1NIpOTOKOBbIi TUI PO-
CTa MOAPA3NeNsoT Ha CJIU3MCTbINA, ManMIIOMaTo3-
HbIil M KMCTO3HbII BapuaHTbl [17]. Cumnrombr BXTK
HecreLMUUHbl, HO TOCTOSIHHbI: BHYTPUOPIOLLIHO
auckomopT, oTepst Macchbl Tena, cnabocTb, 0ObIYHO
B COUETAHMM C KEeNTYXOH, pexke—xosaHrutom [17].
[Ipu BXTK oTrmeuaercst T.H. «KOMIJIEKC TUIIEPTPOPHU-
g-aTpodus», XapaKTepU3yIOLIMica runeprpodueit
B 37I0pOBOi 1i07ie M aTpodueli B MOPaKEHHOH, 4TO
MPOSIBJISIETCS B BUZE KPYMHOTO MaablIMPyeMOro ovara
BbIOyxaHus [2]. JlabopaTopHble naHHble — KOHLIEHTpa-
LMs 11en104HOM pocdarasbl U GunnpybrHa — HecreLy-
($UuHbI, TaK KaK OTPaXKaloT JIMLLIb HaJIMYMe X0JecTasa
u xonanruta. Copepxkanne CA 19-9 BXTK ewe menee
crietduudo, yem ans BIIXTK. [lisg nocraHoBky nua-
rHo3a BXI'K HauGonee npennouturenbHbIMU METOZA-
mu Busyanusauuu gsisitorcs MPT u MPXII, narowme
MHPOPMaLMIO O PaCrpOCTPAaHEHHOCTU U Ppe3eKTa-
6enbHOCTH OMYXOJIU C TOUHOCTbIO 10 95% [2]. IHmo-VY-
3V ¢ TOHKOMTOJIbHOM OMOICHEl MOMOTaloT B OLIEHKe
HaJIMUMsl MEeTacTa3oB B PeTMOHAPHbIX TMM(ATUIECKUX
y3nax u canbHuke [143]. PXI' umeer nuarnocruue-
CKYIO U JIe4eOHYIO Lieslb — ISl TIOJTy4eHnsl MaTepuana
A71s OpaLl-LMTONOTMK W HIOCKONMYECKOit O1omncum,
U JUIs yCTpaHeHus: OMnnMapHoi 0OCTPYKLIMH, YCTaHOB-
KM CTEHTa.

Meron ananuza ¢ioopecleHIUr ¢ rubpuamsa-
uueit «uH cuty» (FISH) noBblliaeT yyBCTBUTENBHOCTD
uutonorun B auarHoctuke BXI'K [144]. FISH onpene-
7eT NOJIMCOMUY Y aMIIMPUKALMK, TETPACOMUN WU
Tpucomun 7 [145]. Terpacomust HanmeHee cneuudpuy-
Ha, TaKk Kak Habmonaercst u B «M-¢dasy» murtosa [5].
Onpenenenne nonucomunu npu nomowy FISH-meto-
74 IPeZiCKa3bIBaeT Pa3BUTHE 3710KAY€CTBEHHBIX OIMyXO-
neit y naumenToB c [ICX, B cpoku okomno 2 ner [146].
Envncreennblit Meton neuenus BXI'K—xupypruve-
CKasi pe3eKLys U HeoalbIOBaHTHAas JlyyeBast U XMMHO-
Tepanusl C MOCJeAYIoLell TPAHCIIaHTaLMeld NeYeHu.
Knaccndukauma cranquit no Bismuth-Corlette npen-
Ha3HaueHa Ul CTaHAAPTM3aLUuW B MPUHSTAM peLle-
Hus o neuennu. Ceituac naHHas Knaccudukaums pac-
LIMPEHa C YYeTOM MOPaKeHUsI COCYNOB M COCTOSIHUS
ocratoiericss nonu [3]. Onepauus Bkmouaer B cebst
PEe3eKUMIO O/ TMeYEeHU C JKeJIUHbIM MPOTOKOM, pe-
TMOHANbHOM NMMQaneHIKTOMMell U renaTUKOoer-
Hoctomuio. [lpoTBONOKasaHust Ui BbINOJIHEHHUS
XUPYPruvecKkoii pe3eKLUmu: KOHTpa- Uin Ounatepasb-

HOe MopaxkeHue CocyoB U pacnpocrpaHenne BXIK
Ha YpOBeHb BTOPHUUHBIX KETYHBIX MPOTOKOB C 00enx
cTopoH [147]. Tlpu orpaHnyeHHOM 00beMe 3710pOBOt
I07H, HO pe3eKTabesbHOi OMyXOJH, MPOBOAUTCS OU-
nvapHast 00CTpYyKLKs ¥ 9MOO0M3aLsl BOPOTHOI BEHbI
TMOPaXXeHHOI1 107, C LieJIbl0 KOMIEHCAaTOPHO runep-
N71a31uK 300poBOi Jonu nevenu [147]. [IaTuneTHss Bol-
XnBaeMocTb nocse pesekunn RO cocrasnsier 11-41%.
[lpu TwIaTeNbHO OTOOPaHHBIX KPUTEPHSIX JOCTHUTHY-
Ta NSTUJIETHSS BbDKMBAeMOCTb AJst 65% MalMeHTOB
[148]. BnaronpusrHbie $pakTOpbl MPOTrHO3a BKIKOUYAOT
B cels1: iuamMeTp onyxonu <3 cM, OTCYTCTBHE OTHATIEH-
HbIX WJIM BHYTPUIIEYEHOUHBIX METACTa30B, OTCYTCTBHE
[1CX [149]. Ipu [1CX nauueHTbl HY>KOAIOTCS B TPAHC-
TJIaHTaLUK NeYeH|, a He pe3eKLIM, B BUZly NOpakeHusl
BCEli MapeHXMMbl OpraHa.

HeonepabenbHbIM nateHTaM peKOMeHAYeTCs Ch-
CTeMHasl XMMUOTepanusi (reMULUTapabuH + Liycria-
THH). BunmapHas oGcTpykumst TpeOyer aneKkBaTHOro
IpeHUpOBaHusl A5l GOpbObI C XOJIECTA30M U yBennye-
HUS YyBCTBUTEJIHOCTU K XMMHOTepanuu [17].

AXTK

®onosbivu niponieccamu i JAXTK cunrarorcs
BHYTPUIPOTOKOBAs ManuyIspHasl OMyXxosib M Ouiu-
apHasi MHTpasnurenuanbHas Heorasus [30]. IXTK
PacTeT OT yCTbsl My3bIPHOTO NPOTOKA A0 amITyJibl pa-
TEpOBa COCKa, U ee HeoOXOaMMO A1 PepeHLNpoBaTh
C PaHHMM PaKOM NOAXKeyN0uHO sxenesbl [17]. YV na-
LIMEHTOB 00bIYHO MMeeTcs: 6e300s1e3HEeHHAs! KeNTyxa
1 1abopaTopHble JaHHble OOCTPYKLMM KEMUHBIX My-
teil. [1o natorenesy u taktuke sedenust BXI'K n IXT'K
pasnMuaroTCs, OIHAKO MHOTMe aBTOPbI OTHOCST 00e
3TU OMNyXoJiM K «BHeneyeHouHoi» XI'K. lnarnos cra-
BUTCSl HA OCHOBAHMM JIaHHbIX METOJIOB BU3yaslM3aLun
C LIMTOJIOTMYECKUM MOATBEP>KAEHNUEM, WU TIPU TOMO-
wy Bbisenenus: nonucomuu FISH [2]. CranpaprtHoe
xupypruudeckoe nedenre JXTK Bkmouaer B cebs one-
paunto Whipple, onHako 5-7eTHSIS BbIKMBaeMOCTb,
naxe npu RO — e npesbiaer 27% [4]. Ponb Heoans-
IOBaHTHOI JIy4eBOi M XMMUOTEepanuu cropHa. Heomne-
pabesibHbIM MaLeHTaM MOKET MPOBOAMTHCS XMMHO-
Tepanus [17].

NEPCNEKTWBbI
N HANPABJIEHWA PA3BUTUA

Ha ceropnsiinmii eHb BO3MOXHOCTH JIEUEHMs
XI'K orpaHuuensl, 1 o0las BbIKUBAEMOCTb MPOAOJ-
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’KaeTr ocraBaTbCsl HU3KOW. Pannsg amarnHocrtuka XI'K
TMOBbILLAET ILAHChl JJs MPUMEHEHUs paJuKabHOro
nedeHus. HecMoTpst Ha ycriexu B JuarHoctuke (co-
BepLIEHCTBOBAHME METOZI0B BU3yaJIM3aLu U MOp$o-
noruu -FISH), Heo6xonum ckpuuumur XT'K Ha paHHuX
crangusx. B pasubix crpanax XI'K eie yacto nuarHo-
CTUPYeTCsl Ha OCHOBAaHMM KJIMHUYECKOW KapTHUHbI.
B anunemuonornn XI'K umerorcs cyliectBeHHble reo-
rpapuyeckre U 3THUYeCKue pasnuuus. Pasnuuue re-
HEeTUYeCKUX (HaKTOPOB, BEPOSITHO, BIIMSIET HA OHKOre-
He3. YyacTue BOCMaJeHns] U OHKOT€HHbIX CUTHaJIbHbIX
nyteil B paseutui XI'K OUKTyeT MOMCK MOTEHLMab-
HbIX TepaneBTUYECKUX MULLIEHEe [JIs «TapreTHo» Te-
pamuu. HeoGxonuma nanbHefias pabora st onpe-
ZieJIEHUs1 POJIM Pa3JIMUHbIX NTeHEeTUYECKUX HapYLUEeHWIA,
0CO0EeHHO B 0071aCTH KJIIOYEBBIX KOMIIOHEHTOB CHr-
HaJIbHbIX MyTEN.
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XI'K—rereporeHHas onyxosb, ee JieYeHue JOJIK-
HO OCHOBbIBATbCSl C y4€TOM WMHAMBUIYaJbHbIX MpHU-
3HakoB [150]. [loTeHuuanbHble MMILEHM Taprer-
HOIl TepamuM BKIOYAalOT B cebst peuernrop MET
TUPO3UH-KMHA3bl, CHTHambHblii nyTb  PISK—Akt—
mTOR u wmyrauun IDH. Monekynsiphbiii npogusb
B OTHOLUEHMM CrelMUUecKUuX MyTaluii B OIMyXO-
JIM HABOZMT MCCTIeNoBaTesiei Ha BO3MOXKHOCTU T10-
MCKa TEepCOHAJIM3MPOBAaHHOM TapreTHON —Tepanuu.
Knerku XI'K conepskat MHOKECTBO reHETHUECKHX abep-
pauuit. CTpomMa OMyXo/nM TaKKe MepCreKTMBHA B Ka-
YecTBe TOUKM NPWIOKEHUs Ui KOMOMHMPOBAHHOM
TapretHoi Tepanuu. Heobxomumbl nanbHeiilee Gornee
my60Koe M JeTanbHOEe M3yueHue B3aUMOMENCTBUIL
MEKIY CTPOMO# U OIMyXOJIbIO.

JINTEPATYPA e REFERENCES

1. Welzel TM, McGlynn KA, Hsing AW et al. Impact of
classification of hilar cholangiocarcinomas (Klatskin
tumors) on the incidence of intra- and extrahepatic
cholangiocarcinoma in the United States. J Natl Cancer
Inst. 2006; Vol. 98: p. 873-875.

2. Blechacz B, Komuta M, Roskams T, Gores GJ. Clinical
diagnosis and staging of cholangiocarcinoma. Nat Rev
Gastroenterol Hepatol. 2011; Vol. 8: p. 512-522.

3. Deoliveira ML, Schulick RD, Nimura Y, et al New staging
system and a registry for perihilar cholangiocarcinoma.
Hepatology. 2011; Vol. 53: p.1363-1371.

4. DeOliveira ML, Cunningham SC, Cameron JL, et al.
Cholangiocarcinoma: thirty-one-year experience with
564 patients at a single institution. Ann Surg. 2007;
Vol. 245: p.755-762.

5. Blechacz BG, GJ. Feldman: Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9. Vol. 1. Saunders;
2010. Tumors of the Bile Ducts, Gallbladder, and
Ampulla; pp. 1171-1176.

6. Khan SA, Davidson BR, Goldin RD, et al. Guidelines for
the diagnosis and treatment of cholangiocarcinoma:
an update. Gut. 2012; Vol.61: p.1657-69.

7. Everhart JE, Ruhl CE. Burden of digestive diseases
in the United States Part IIl: Liver, biliary tract, and

pancreas. Gastroenterology. 2009; Vol.136: p.1134-
1144,

8. Tyson GL, El-Serag HB. Risk factors
forcholangiocarcinoma. Hepatology. 2011; Vol. 54:
p.173-184.

9. Shaib Y, El-Serag HB. The epidemiology of
cholangiocarcinoma. Semin Liver Dis. 2004; Vol. 24:
p.115-125.

10. Sripa B, Pairojkul C. Cholangiocarcinoma: lessons
from Thailand. Curr Opin Gastroenterol. 2008; Vol. 24:
p.349-356.

11. Khan SA, Taylor-Robinson SD, Toledano MB, et al.
Changing international trends in mortality rates for
liver, biliary and pancreatic tumours. J Hepatol. 2002;
Vol. 37: p.806-813.

12. Khan SA, Toledano MB, Taylor-Robinson SD.
Epidemiology, risk factors, and pathogenesis of
cholangiocarcinoma. HPB (Oxford) 2008; Vol. 10:
p.77-82.

13. McGlynn KA, Tarone RE, EI-Serag HB. A comparison
of trends in the incidence of hepatocellular carcinoma
and intrahepatic cholangiocarcinoma in the United
States. Cancer Epidemiol Biomarkers Prev. 2006; Vol.
15: p. 1198-1203.

www.malignanttumours.org ® Ne 3 — 2015 r. (14) ® MALIGNANT TUMOURS = 9



®OYHOAMEHTAJTbHASN OHKONOI A 1 3KCMEPUMEHTAJTbHASA MEOWLIMHA « FUNDAMENTAL ONCOLOGY AND EXPERIMENTAL MEDICINE

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Patel T. Increasing incidence and mortality of primary
intrahepatic cholangiocarcinoma in the United States.
Hepatology. 2001; Vol. 33: p.1353-1357.

Patel T. Worldwide trends in mortality from biliary
tract malignancies. BMC Cancer. 2002; Vol. 2: p.10.

Khan SA, Emadossadaty S, Ladep NG, et al. Rising
trends in cholangiocarcinoma: Is the ICD classification
system misleading us? Journal of Hepatology. 2012;
Vol. 56: p.848-854.

Razumilava N, Gores GJ. Classification, diagnosis,
and management of cholangiocarcinoma. Clin
Gastroenterol Hepatol. 2013; Vol. 11: p.13-21.

Shin HR, Oh JK, Lim MK, et al. Descriptive epidemiology
of cholangiocarcinoma and clonorchiasis in Korea. J
Korean Med Sci. 2010; Vol. 25: p. 1011-1016.

Huang MH, Chen CH, Yen CM, et al. Relation
of hepatolithiasis to helminthic infestation. J
Gastroenterol Hepatol. 2005; Vol.20: p.141-146.

Edil BH, Gameron JL, Reddy S, et al. Choledochal
cyst disease in children and adults: a 30-year single-
institution experience. J Am Coll Surg. 2008; Vol. 206:
p1000-1005. discussion 1005-8.

Mabrut JY, Bozio G, Hubert C, Gigot JF. Management
of congenital bile duct cysts. Dig Surg. 2010; Vol. 27:
p 12-18.

Kato I, Kido C. Increased risk of death in thorotrast-
exposed patients during the late follow-up period. Jpn
J Cancer Res. 1987; vol. 78: p.1187-1192.

Lee TY, Lee SS, Jung SW, et al. Hepatitis B virus
infection and intrahepatic cholangiocarcinoma in
Korea: a case-control study. Am J Gastroenterol.
2008; vol. 103: p.1716-720.

Shaib YH, EI-Serag HB, Nooka AK, et al. Risk factors
for intrahepatic and extrahepatic cholangiocarcinoma:
a hospital-based case-control study. Am J
Gastroenterol. 2007; Vol. 102: p.1016-1021.

Sorensen HT, Friis S, Olsen JH, et al. Risk of liver
and other types of cancer in patients with cirrhosis:
a nationwide cohort study in Denmark. Hepatology.
1998; Vol. 28: p.921-925.

Palmer WG, Patel T. Are common factors involved
in the pathogenesis of primary liver cancers?

29.

30.

31.

32.

33.

34.

35.

36.

A meta-analysis of risk factors for intrahepatic
cholangiocarcinoma. J Hepatol. 2012; Vol. 57: p.
69-76.

. Shaib YH, EI-Serag HB, Davila JA, et al. Risk factors of

intrahepatic cholangiocarcinoma in the United States:
a case-control study. Gastroenterology. 2005; Vol.128:
p. 620-626.

. Welzel TM, Graubard BI, EI-Serag HB, et al.

Risk factors for intrahepatic and extrahepatic
cholangiocarcinoma in the United States: a
population-based case-control study. Clin
Gastroenterol Hepatol. 2007; Vol. 5: p. 1221-1228.

Welzel TM, Mellemkjaer L, Gloria G, et al. Risk factors
for intrahepatic cholangiocarcinoma in a low-risk
population: a nationwide case-control study. Int J
Cancer. 2007; Vol.120: p.638-641.

Nakanuma 'Y, Sato Y, Harada K, et al. Pathological
classification of intrahepatic cholangiocarcinoma
based on a new concept. World J Hepatol. 2010;
Vol.2: p.419-427.

Komuta M, Spee B, Vander Borght S, et al.
Clinicopathological study on cholangiolocellular
carcinoma suggesting hepatic progenitor cell origin.
Hepatology. 2008; Vol.47: p.1544-1556.

Tsuchiya A, Kamimura H, Tamura Y, et al.
Hepatocellular carcinoma with progenitor cell features
distinguishable by the hepatic stem/progenitor cell
marker NCAM. Cancer Lett. 2011; Vol.309: p.95-103.

Cardinale V, Carpino G, Reid L, et al. Multiple cells

of origin in cholangiocarcinoma underlie biological,
epidemiological and clinical heterogeneity. World J
Gastrointest Oncol. 2012; Vol.4: p. 94-102.

Komuta M, Govaere 0O, Vandecaveye V, et al.
Histological diversity in cholangiocellular carcinoma
reflects the different cholangiocyte phenotypes.
Hepatology. 2012; Vol. 55: p.1876-1888.

Fan B, Malato Y, Calvisi DF, et al.
Cholangiocarcinomas can originate from hepatocytes
in mice. J Clin Invest. 2012; Vol.122: p.2911-2915.

Sekiya S, Suzuki A. Intrahepatic cholangiocarcinoma
can arise from Notch-mediated conversion of
hepatocytes. J Clin Invest. 2012; Vol.122: p.3914-
3918.

10 >Kypran «3nokadecTseHHble onyxonu» ¢ Ne3 — 2015 r. (14) ¢ www.malignanttumours.org



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Holczbauer A, Factor VM, Andersen JB, et al. Modeling
pathogenesis of primary liver cancer in lineage-
specific mouse celltypes. Gastroenterology. 2013; Vol.
145: p. 221-231.

Jaiswal M, LaRusso NF, Burgart LJ, Gores GJ.
Inflammatory cytokines induce DNA damage and
inhibit DNA repair in cholangiocarcinoma cells by a
nitric oxide-dependent mechanism. Cancer Res. 2000;
Vol. 60: p.184-190.

Park J, Tadlock L, Gores GJ, Patel T. Inhibition
of interleukin 6-mediated mitogen-activated
protein kinase activation attenuates growth of a
cholangiocarcinoma cell line. Hepatology. 1999;
Vol.30: p.1128-1133.

Kobayashi S, Werneburg NW, Bronk SF, et al.
Interleukin-6 contributes to Mcl-1 up-regulation and
TRAIL resistance via an Akt-signaling pathway in
cholangiocarcinoma cells. Gastroenterology. 2005;
Vo0l.128: p.2054-2065.

Taniai M, Grambihler A, Higuchi H, et al.

Mcl-1 mediates tumor necrosis factor-related
apoptosis-inducing ligand resistance in human
cholangiocarcinoma cells. Cancer Res. 2004; Vol. 64:
p. 3517-3524.

Isomoto H, Kobayashi S, Werneburg NW, et al.
Interleukin 6 upregulates myeloid cell leukemia-1
expression through a STAT3 pathway in
cholangiocarcinoma cells. Hepatology. 2005; Vol.42:
p.1329-38.

Meng F, Yamagiwa Y, Ueno Y, Patel T. Over-expression
of interleukin-6 enhances cell survival and transformed
cell growth in human malignant cholangiocytes. J
Hepatol. 2006; Vol. 44: p.1055-1065.

Sia D, Tovar V, Moeini A, Llovet JM. Intrahepatic
cholangiocarcinoma: pathogenesis and rationale for
molecular therapies. Oncogene. 2013.

Sia D, Hoshida Y, Villanueva A, et al. Integrative
molecular analysis of intrahepatic cholangiocarcinoma
reveals 2 classes that have different outcomes.
Gastroenterology. 2013; Vol.144: p.829-840.

Isomoto H, Mott JL, Kobayashi S, et al. Sustained
IL-6/STAT-3 signaling in cholangiocarcinoma cells
due to SOCS-3 epigenetic silencing. Gastroenterology.
2007; Vol. 132: p .384-396.

47.

48.

49.

50.

51.

92.

93.

94.

95.

96.

XonaHrnouenntonapHas KapLmHoma cerofHs. JIutepatypHbli aHanuTny4ecknini 063op
Cholangiocellular Cholangiocellular carcinoma today. Literature review

Yoon JH, Gwak GY, Lee HS, et al. Enhanced
epidermal growth factor receptor activation in human
cholangiocarcinoma cells. J Hepatol. 2004; Vol. 41: p.
808-814.

Kiguchi K, Carbajal S, Chan Ket al. Constitutive
expression of ErbB-2 in gallbladder epithelium results
in development of adenocarcinoma. Cancer Res.
2001; Vol.61: p.6971-6976.

Matsumoto K, Nakamura T. Hepatocyte growth factor
and the Met system as a mediator of tumor-stromal
interactions. Int J Cancer. 2006; Vol. 119: p. 477-483.

Nishimura K, Kitamura M, Miura H, et al. Prostate
stromal cell-derived hepatocyte growth factor induces
invasion of prostate cancer cell line DU145 through
tumor-stromal interaction. Prostate. 1999;

Vol. 41: p. 145-153.

Nakamura T, Matsumoto K, Kiritoshi A, et al. Induction
of hepatocyte growth factor in fibroblasts by tumor-
derived factors affects invasive growth of tumor cells:
in vitro analysis of tumor-stromal interactions. Cancer
Res. 1997; Vol.57: p.3305-3313.

Comoglio PM, Giordano S, Trusolino L. Drug
development of MET inhibitors: targeting oncogene
addiction and expedience. Nat Rev Drug Discov. 2008;
Vol. 7: p. 504-516.

Lai GH, Radaeva S, Nakamura T, Sirica AE. Unique
epithelial cell production of hepatocyte growth factor/
scatter factor by putative precancerous intestinal
metaplasias and associated “intestinal-type” biliary
cancer chemically induced in rat liver. Hepatology.
2000; Vol.31: p.1257-1265.

Miyamoto M, Ojima H, lwasaki M, et al. Prognostic

significance of overexpression of c-Met oncoprotein
in cholangiocarcinoma. Br J Cancer. 2011; Vol.105:
p.131-138.

Radaeva S, Ferreira-Gonzalez A, Sirica AE.
Overexpression of G-NEU and C-MET during rat liver
cholangiocarcinogenesis: A link between biliary intestinal
metaplasia and mucin-producingcholangiocarcinoma.
Hepatology. 1999; Vol. 29: p.1453-1462.

Yoon JH, Higuchi H, Werneburg NW, et al. Bile

acids induce cyclooxygenase-2 expression via

the epidermal growth factor receptor in a human
cholangiocarcinoma cell line. Gastroenterology. 2002;
Vol.122: p.985-993.

www.malignanttumours.org ® Ne 3 — 2015 r. (14) ® MALIGNANT TUMOURS = 11



®OYHOAMEHTAJTbHASN OHKONOI A 1 3KCMEPUMEHTAJTbHASA MEOWLIMHA « FUNDAMENTAL ONCOLOGY AND EXPERIMENTAL MEDICINE

o7.

98.

99.

60.

61.

62.

63.

64.

65.

66.

67.

Yoon JH, Canbay AE, Werneburg NW, et al.
Oxysterols induce cyclooxygenase-2 expression

in cholangiocytes: implications for biliary tract
carcinogenesis. Hepatology. 2004; Vol.39: p. 732—
738.

Kuver R. Mechanisms of oxysterol-induced disease:
insights from the biliary system. Clin Lipidol. 2012;
Vol. 7: p. 537-548.

Nachtergaele S, Mydock LK, Krishnan K, et al.
Oxysterols are allosteric activators of the oncoprotein
Smoothened. Nat Chem Biol. 2012; Vol. 8: p. 211-
220.

Fingas CD, Bronk SF, Werneburg NW, et al.
Myofibroblast-derived PDGF-BB promotes Hedgehog
survival signaling in cholangiocarcinoma cells.
Hepatology. 2011; Vol. 54: p. 2076-2088.

Andersen JB, Thorgeirsson SS. Genetic profiling
of intrahepatic cholangiocarcinoma. Curr Opin
Gastroenterol. 2012; Vol. 28: p.266-272.

McKay SC, Unger K, Pericleous S, et al. Array
comparative genomic hybridization identifies novel
potential therapeutic targets in cholangiocarcinoma.
HPB (Oxford) 2011; Vol.13: p.309-319.

Koo SH, Ihm CH, Kwon KC, et al. Genetic alterations
in hepatocellular carcinoma and intrahepatic
cholangiocarcinoma. Cancer Genet Cytogenet. 2001;
Vol.130: p.22-28.

Uhm KO, Park YN, Lee JY, et al. Chromosomal
imbalances in Korean intrahepatic cholangiocarcinoma
by comparative genomic hybridization. Cancer Genet
Cytogenet. 2005; Vol.157: p.37-41.

Lee JY, Park YN, Uhm KO, et al. Genetic alterations

in intrahepatic cholangiocarcinoma as revealed by
degenerate oligonucleotide primed PCR-comparative
genomic hybridization. J Korean Med Sci. 2004; Vol.19:
p.682-687.

Wong N, Li L, Tsang K, Lai PB, et al. Frequent loss of
chromosome 3p and hypermethylation of RASSF1A in
cholangiocarcinoma. J Hepatol. 2002; Vol.37:

p. 633-639.

Homayounfar K, Gunawan B, Cameron S, et al. Pattern
of chromosomal aberrations in primary liver cancers
identified by comparative genomic hybridization. Hum
Pathol. 2009; Vol.40: p. 834-842.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

Ong CK, Subimerb C, Pairojkul C, et al.

Exome sequencing of liver fluke-associated
cholangiocarcinoma. Nat Genet. 2012; Vol. 44:
p.690-693.

Xu RF, Sun JP, Zhang SR, et al. KRAS and PIK3CA
but not BRAF genes are frequently mutated in Chinese
cholangiocarcinoma patients. Biomed Pharmacother.
2011; Vol.65: p.22-26.

Ohashi K, Nakajima Y, Kanehiro H, et al. Ki-ras
mutations and p53 protein expressions in intrahepatic
cholangiocarcinomas: relation to gross tumor
morphology. Gastroenterology. 1995; Vol.109:
p.1612-1617.

Andersen JB, Spee B, Blechacz BR, et al. Genomic and
genetic characterization of cholangiocarcinoma identifies
therapeutic targets for tyrosine kinase inhibitors.
Gastroenterology. 2012; Vol.142: p.1021-1031.

Tada M, Omata M, Ohto M. High incidence of ras gene
mutation in intrahepatic cholangiocarcinoma. Cancer.
1992; Vol.69: p.1115-1118.

Khan SA, Thomas HC, Toledano MB, et al. p53
Mutations in human cholangiocarcinoma: a review.
Liver Int. 2005; Vol.25: p.704—716.

Kipp BR, Voss JS, Kerr SE, et al. Isocitrate
dehydrogenase 1 and 2 mutations in
cholangiocarcinoma. Hum Pathol. 2012; Vol .43:
p.1552-1558.

Borger DR, Tanabe KK, Fan KC, et al. Frequent

mutation of isocitrate dehydrogenase (IDH)1 and IDH2
in cholangiocarcinoma identified through broad-based
tumor genotyping. Oncologist. 2012; Vol.17: p.72-79.

Wang P, Dong Q, Zhang C, et al. Mutations in
isocitrate dehydrogenase 1 and 2 occur frequently
in intrahepatic cholangiocarcinomas and share
hypermethylation targets with glioblastomas.
Oncogene. 2012.

Reitman ZJ, Parsons DW, Yan H. IDH1 and IDH2: not
your typical oncogenes. Cancer Cell. 2010; Vol. 17: p.
215-216.

Rohle D, Popovici-Muller J, Palaskas N, et al. An
inhibitor of mutant IDH1 delays growth and promotes
differentiation of glioma cells. Science. 2013; Vol.340:
p.626-630.

12 >Kypran «3nokadecTseHHble onyxonu» ¢ Ne3 — 2015 r. (14) ¢ www.malignanttumours.org



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Wang F, Travins J, DeLaBarre B, et al. Targeted
inhibition of mutant IDH2 in leukemia cells induces
cellular differentiation. Science. 2013; Vol.340:
p.622-626.

Oishi N, Kumar MR, Roessler S, et al. Transcriptomic

profiling reveals hepatic stem-like gene signatures and

interplay of miR-200c and epithelial-mesenchymal
transition in intrahepaticcholangiocarcinoma.
Hepatology. 2012; Vol.56: p.1792-1803.

Chen L, Yan HX, Yang W, et al. The role of microRNA
expression pattern in human intrahepatic cholangiocarci-
noma. J Hepatol. 2009; Vol. 50: p. 358-369.

Wu YM, Su F, Kalyana-Sundaram S, et al.
Identification of targetable FGFR gene fusions in
diverse cancers. Gancer discovery. 2013; Vol.3:
p.636-647.

Yamanaka S, Olaru AV, An F, et al. MicroRNA-21
inhibits Serpini1, a gene with novel tumour
suppressive effects in gastric cancer. Dig Liver Dis.
2012; Vol.44: p.589-596.

Meng F, Henson R, Lang M, et al. Involvement

of human micro-RNA in growth and response to
chemotherapy in human cholangiocarcinoma cell
lines. Gastroenterology. 2006; Vol.130: p.2113-2129.

Hofmann JJ, Zovein AC, Koh H, et al. Jagged1 in the
portal vein mesenchyme regulates intrahepatic bile
duct development: insights into Alagille syndrome.
Development. 2010; Vol.137: p.4061-4072.

Zender S, Nickeleit |, Wuestefeld T, et al. A
critical role for notch signaling in the formation of
cholangiocellular carcinomas. Cancer Cell. 2013;
Vo0l.23: p.784-795.

Jinawath A, Akiyama Y, Sripa B, Yuasa Y. Dual
blockade of the Hedgehog and ERK1/2 pathways
coordinately decreases proliferation and survival of
cholangiocarcinoma cells. J Cancer Res Clin Oncol.
2007; Vol.133: p.271-278.

El Khatib M, Kalnytska A, Palagani V, et al. Inhibition
of hedgehog signaling attenuates carcinogenesis

in vitro and increases necrosis of cholangiocellular
carcinoma. Hepatology. 2013; Vol.57: p.1035-1045.

Sirica AE, Nathanson MH, Gores GJ, Larusso
NF. Pathobiology of biliary epithelia and
cholangiocarcinoma: proceedings of the Henry M and

90.

91.

(L=}

93.

94.

95.

96.

97.

98.

99.

2.

XonaHrnouenntonapHas KapLmHoma cerofHs. JIutepatypHbli aHanuTny4ecknini 063op
Cholangiocellular Cholangiocellular carcinoma today. Literature review

Lillian Stratton Basic Research Single-TopicConference.
Hepatology. 2008; Vol.48: p. 2040-2046.

Tanaka S, Sugimachi K, Kameyama T, et al. WISP1v, a
member of the CCN family, is associated with invasive
cholangiocarcinoma. Hepatology. 2003; Vol.37:
p.1122-1129.

Junttila MR, de Sauvage FJ. Influence of tumour
micro-environment heterogeneity on therapeutic
response. Nature. 2013; Vol.501: p.346-354.

Sirica AE. The role of cancer-associated
myofibroblasts in intrahepatic cholangiocarcinoma.
Nat Rev Gastroenterol Hepatol. 2012; Vol. 9: p.44-54.

Kalluri R, Zeisberg M. Fibroblasts in cancer. Nat Rev
Cancer. 2006; Vol.6: p.392-401.

Dranoff JA, Wells RG. Portal fibroblasts:
Underappreciated mediators of biliary fibrosis.
Hepatology. 2010; Vol.51: p.1438-1444.

Okabe H, Beppu T, Hayashi H, et al. Hepatic stellate
cells may relate to progression of intrahepatic
cholangiocarcinoma. Ann Surg Oncol. 2009; Vol.16:
p.2555-2564.

Quante M, Tu SP, Tomita H, et al. Bone marrow-
derived myofibroblasts contribute to the mesenchymal
stem cell niche and promote tumor growth. Cancer
Cell. 2011; Vol.19: p.257-272.

Li T, Li D, Cheng L, et al. Epithelial-mesenchymal
transition induced by hepatitis C virus core protein in
cholangiocarcinoma. Ann Surg Oncol. 2010; Vol. 17:
p.1937-1944.

Sato Y, Harada K, Itatsu K, et al. Epithelial-
mesenchymal transition induced by transforming
growth factor-{beta}1/Snail activation aggravates
invasive growth of cholangiocarcinoma. Am J Pathol.
2010; Vol.177: p.141-152.

Korita PV, Wakai T, Ajioka Y, et al. Aberrant
expression of vimentin correlates with
dedifferentiation and poor prognosis in patients with
intrahepatic cholangiocarcinoma. Anticancer Res.
2010; Vol.30: p.2279-2285.

100. Cadamuro M, Nardo G, Indraccolo S, et al. Platelet-

derived growth factor-D and Rho GTPases regulate
recruitment of cancer-associated fibroblasts in
cholangiocarcinoma. Hepatology. 2013.

www.malignanttumours.org ® Ne 3 — 2015 r. (14) ® MALIGNANT TUMOURS = 13



®OYHOAMEHTAJTbHASN OHKONOI A 1 3KCMEPUMEHTAJTbHASA MEOWLIMHA « FUNDAMENTAL ONCOLOGY AND EXPERIMENTAL MEDICINE

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Fingas CD, Mertens JC, Razumilava N, et al. Targeting
PDGFR-beta in Cholangiocarcinoma. Liver Int. 2012;
Vol.32: p. 400-4009.

Utispan K, Thuwajit P, Abiko Y, et al. Gene expression
profiling of cholangiocarcinoma-derived fibroblast
reveals alterations related to tumor progression and
indicates periostin as a poor prognostic marker. Mol
Cancer. 2010; Vol.9: p.13.

Baril P, Gangeswaran R, Mahon PC, et al. Periostin
promotes invasiveness and resistance of pancreatic
cancer cells to hypoxia-induced cell death: role of the
beta4 integrin and the PI3kpathway. Oncogene. 2007;
Vo0l.26: p.2082-2094.

Menakongka A, Suthiphongchai T. Involvement of
PI3K and ERK1/2 pathways in hepatocyte growth
factor-induced cholangiocarcinoma cell invasion.
World J Gastroenterol. 2010; Vol.16: p.713-722.

Ohira S, Sasaki M, Harada K, et al. Possible regulation
of migration of intrahepatic cholangiocarcinoma cells
by interaction of CXCR4 expressed in carcinoma cells
with tumor necrosis factor-alpha and stromal-derived
factor-1 released in stroma. Am J Pathol. 2006;
Vol.168: p.1155-1168.

Leelawat K, Leelawat S, Narong S, Hongeng S. Roles
of the MEK1/2 and AKT pathways in CXCL12/CXCR4
induced cholangiocarcinoma cell invasion. World J
Gastroenterol. 2007; Vol.13: p.1561-1568.

Terada T, Okada Y, Nakanuma Y. Expression of
immunoreactive matrix metalloproteinases and tissue
inhibitors of matrix metalloproteinases in human
normal livers and primary liver tumors. Hepatology.
1996; Vol. 23: p. 1341-1344.

Prakobwong S, Yongvanit P, Hiraku Y, et al.
Involvement of MMP-9 in peribiliary fibrosis and
cholangiocarcinogenesis via Rac1-dependent DNA
damage in a hamster model. Int J Cancer. 2010;
Vol.127: p.2576-2587.

Cohen SJ, Alpaugh RK, Palazzo |, et al. Fibroblast
activation protein and its relationship to clinical
outcome in pancreatic adenocarcinoma. Pancreas.
2008; Vol.37: p.154-158.

Mertens JG, Fingas GD, Christensen JD, et al.
Therapeutic effects of deleting cancer-associated
fibroblasts in cholangiocarcinoma. Cancer Res. 2013;
Vol. 73: p. 897-907.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

Ko KS, Peng J, Yang H. Animal models of
cholangiocarcinoma. Curr Opin Gastroenterol. 2013;
Vol.29: p.312-318.

Fava G, Marucci L, Glaser S, et al. gamma-
Aminobutyric acid inhibits cholangiocarcinoma growth
by cyclic AMP-dependent regulation of the protein
kinase A/extracellular signal-regulated kinase 1/2
pathway. Cancer Res. 2005; Vol.65: p.11437-11446.

Pawar P, Ma L, Byon CH, et al. Molecular
mechanisms of tamoxifen therapy for
cholangiocarcinoma: role of calmodulin. Clin Cancer
Res. 2009; Vol.15: p. 1288-1296.

Tang T, Zheng JW, Chen B, et al. Effects of
targeting magnetic drug nanoparticles on human
cholangiocarcinoma xenografts in nude mice.
Hepatobiliary Pancreat Dis Int. 2007; Vol.6: p.
303-307.

Zhang J, Han C, Wu T. MicroRNA-26a promotes
cholangiocarcinoma growth by activating beta-
catenin. Gastroenterology. 2012; Vol.143: p.246-526.

Olaru AV, Ghiaur G, Yamanaka S, et al. MicroRNA
down-regulated in human cholangiocarcinoma
control cell cycle through multiple targets involved
in the G1/S checkpoint. Hepatology. 2011; Vol. 54:
p.2089-2098.

Zhang K, Chen D, Wang X, et al. RNA Interference
Targeting Slug Increases Cholangiocarcinoma Cell
Sensitivity to Cisplatin via Upregulating PUMA. Int J
Mol Sci. 2011; Vol.12: p.385-400.

Obchoei S, Weakley SM, Wongkham S, et al.
Cyclophilin A enhances cell proliferation and tumor
growth of liver fluke-associated cholangiocarcinoma.
Mol Cancer. 2011; Vol.10: p.102.

Hou YJ, Dong LW, Tan YX, et al. Inhibition of
active autophagy induces apoptosis and increases
chemosensitivity in cholangiocarcinoma.Lab
Invest.2011; Vol. 91: p.1146-1157.

Xu X, Kobayashi S, Qiao W, et al. Induction of
intrahepatic cholangiocellular carcinoma by liver-
specific disruption of Smad4 and Pten in mice. J Clin
Invest. 2006; Vol.116: p.1843-1152.

Farazi PA, Zeisbherg M, Glickman J, et al. Chronic
bile duct injury associated with fibrotic matrix
microenvironment provokes cholangiocarcinoma in

14 >Kypran «3nokadecTseHHble onyxonu» ¢ Ne3 — 2015 r. (14) ¢ www.malignanttumours.org



122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

p53-deficient mice. Cancer Res. 2006; Vol. 66: p.
6622-6627.

Song H, Mak KK, Topol L, et al. Mammalian Mst1
and Mst2 kinases play essential roles in organ size
control and tumor suppression. Proc Natl Acad Sci U
S A.2010; Vol.107: p.1431-1436.

Lee KP, Lee JH, Kim TS, et al. The Hippo-Salvador
pathway restrains hepatic oval cell proliferation, liver
size, and liver tumorigenesis. Proc Natl Acad Sci U S
A. 2010; Vol.107: p.8248-8253.

0’Dell MR, Huang JL, Whitney-Miller CL, et al.
Kras(G12D) and p53 mutation cause primary
intrahepatic cholangiocarcinoma. Cancer Res. 2012;
\Vol.72: p.1557-1567.

Sirica AE, Zhang Z, Lai GH, et al. A novel “patient-
like” model of cholangiocarcinoma progression
based on bile duct inoculation of tumorigenic rat
cholangiocyte cell lines. Hepatology. 2008; Vol. 47:
p.1178-1190.

Campbell DJ, Dumur Cl, Lamour NF, et al. Novel
organotypic culture model of cholangiocarcinoma
progression. Hepatol Res. 2012; Vol.42: p.1119-1130.

Fava G, Alpini G, Rychlicki C, et al. Leptin enhances
cholangiocarcinoma cell growth. Cancer Res. 2008;
Vo0l.68: p.6752-6761.

Yang H, Li TW, Peng J, et al. A mouse model of
cholestasis-associated cholangiocarcinoma and
transcription factors involved in progression.
Gastroenterology. 2011; Vol.141: p.378-388.

Plengsuriyakarn T, Eursitthichai V, Labbunruang N,
et al. Ultrasonography as a tool for monitoring the
development and progression of cholangiocarcinoma
in Opisthorchis viverrini/dimethylnitrosamine-induced
hamsters. Asian Pac J Cancer Prev. 2012; Vol.13:
p.87-90.

Yamasaki S. Intrahepatic cholangiocarcinoma:
macroscopic type and stage classification. J
Hepatobiliary Pancreat Surg. 2003; Vol. 10: p.288-291.

Rimola J, Forner A, Reig M, et al. Cholangiocarcinoma
in cirrhosis: absence of contrast washout in delayed
phases by magnetic resonance imaging avoids
misdiagnosis of hepatocellularcarcinoma. Hepatology.
2009; Vol.50: p.791-798.

132

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

XonaHrnouenntonapHas KapLmHoma cerofHs. JIutepatypHbli aHanuTny4ecknini 063op
Cholangiocellular Cholangiocellular carcinoma today. Literature review

. Vilgrain V. Staging cholangiocarcinoma by imaging
studies. HPB (Oxford) 2008; Vol. 10: p.106-109.

Blechacz B, Gores GJ. Cholangiocarcinoma:
advances in pathogenesis, diagnosis, and treatment.
Hepatology. 2008; Vol.48: p.308-321.

Patel AH, Harnois DM, Klee GG, et al. The utility of
CA 19-9 in the diagnoses of cholangiocarcinoma in
patients without primary sclerosing cholangitis. Am J
Gastroenterol. 2000; Vol. 95: p. 204-207.

Sapisochin G, Fidelman N, Roberts JP, Yao FY. Mixed
hepatocellular cholangiocarcinoma and intrahepatic
cholangiocarcinoma in patients undergoing
transplantation for hepatocellular carcinoma. Liver
Transpl. 2011; Vol.17: p.934-942.

Endo I, Gonen M, Yopp AC, et al. Intrahepatic
cholangiocarcinoma: rising frequency, improved
survival, and determinants of outcome after
resection. Ann Surg. 2008; Vol.248: p.84-96.

Choi SB, Kim KS, Choi JY, et al. The prognosis and
survival outcome of intrahepatic cholangiocarcinoma
following surgical resection: association of lymph node
metastasis and lymph node dissection with survival.
Ann Surg Oncol. 2009; Vol. 16: p.3048-3056.

Li YY, Li H, Lv P, et al. Prognostic value of cirrhosis
for intrahepatic cholangiocarcinoma after surgical
treatment. J Gastrointest Surg. 2011; Vol.15: p.608-613.

Fabris L, Gadamuro M, Moserle L, et al. Nuclear
expression of S100A4 calcium-binding protein
increases cholangiocarcinoma invasiveness and
metastasization. Hepatology. 2011; Vol.54: p.890-899.

Kuhlmann JB, Blum HE. Locoregional therapy for
cholangiocarcinoma. Curr Opin Gastroenterol. 2013;
Vol.29: p.324-328.

Valle J, Wasan H, Palmer DH, et al. Investigators
ABCT. Cisplatin plus gemcitabine versus gemcitabine
for biliary tract cancer. N Engl J Med. 2010; Vol.362:
p.1273-1281.

Yamashita Y, Takahashi M, Kanazawa S, et al. Hilar
cholangiocarcinoma. An evaluation of subtypes
with CT and angiography. Acta Radiol. 1992; Vol.33:
p.351-355.

Heimbach JK, Sanchez W, Rosen CB, Gores GJ.
Trans-peritoneal fine needle aspiration biopsy of

www.malignanttumours.org ® Ne 3 — 2015 r. (14) * MALIGNANT TUMOURS = 15



®OYHOAMEHTAJTbHASN OHKONOI A 1 3KCMEPUMEHTAJTbHASA MEOWLIMHA « FUNDAMENTAL ONCOLOGY AND EXPERIMENTAL MEDICINE

144,

145.

146.

hilar cholangiocarcinoma is associated with disease
dissemination.HPB (Oxford) 2011; Vol.13: p.356-360.

Moreno Luna LE, Kipp B, Halling KC, et al. Advanced
cytologic techniques for the detection of malignant
pancreatobiliary strictures.Gastroenterology.2006;
Vol.131: p.1064-1072.

Barr Fritcher EG, Kipp BR, Voss JS, et al. Primary
sclerosing cholangitis patients with serial polysomy
fluorescence in situ hybridization results are

at increased risk of cholangiocarcinoma.Am J
Gastroenterol.2011; Vol.106:2023-2028.

Barr Fritcher EG, Voss JS, Jenkins SM, et al. Primary
sclerosing cholangitis with equivocal cytology:
Fluorescence in situ hybridization and serum CA 19-9
predict risk of malignancy.Cancer Cytopathol.2013.

147.

148.

149.

150.

Nagorney DM, Kendrick ML. Hepatic resection in
the treatment of hilar cholangiocarcinoma.Adv
Surg.2006; Vol.40: p.159-171.

Darwish Murad S, Kim WR, Harnois DM, et al.
Efficacy of neoadjuvant chemoradiation, followed by
liver transplantation, for perihilar cholangiocarcinoma
at 12 US centers.Gastroenterology.2012; Vol.143:
p.88-98.

Hong JC, Jones CM, Duffy JP, et al. Comparative
analysis of resection and liver transplantation for
intrahepatic and hilar cholangiocarcinoma: a 24-
year experience in a single center. Arch Surg. 2011;
Vol.146: p.683-689.

Geynisman DM, Catenacci DV. Toward personalized
treatment of advanced biliary tract cancers. Discov
Med. 2012; Vol.14: p.41-57.

16 >Kypran «3nokadecTseHHble onyxonu» ¢ Ne3 — 2015 r. (14) ¢ www.malignanttumours.org



PeaoK/\ACTV\H@’

a
Sonenpounsan Knenot
5 wr/6.2% mn

Peknama

KnuHunyecku aokKkasaHHaa 3¢ PpeKTUBHOCTb

rOPMOHO33aBMCMMOrO paka NpeacTaTesibHOM Xenesbl

OCTEOIUTUYECKNX, 0CTE061aCTUYECKMX M CMELIaHHbIX KOCTHbIX MEeTacTa3oB
BTOPMYHOIO OCTEOMNOPO3a

KacTpaLMOHHO-pedpakTepHOro paka npeacratesibHom Xenesbl

MuHMMaNbHOE Yncno nobouHbix 3dPpekToB

<<PItN<

BbiCcOKOEe KayeCcTBO >)XU3HU NALUEHTOB

BycepenuH-noHr ®C, PY: JICP-003576/10; OktpeoTtua-noHr ®C (10 mr, 20 mr, 30 mr), PY: JICP-003580/10; Pesoknactun ®C (5 Mr u 4 mr), PY: JICP-003578/10 @ .

b
3A0 «®-CUHTE3», Poccms, 143422, MockoBckas 06nacTb, KpacHoropckuii paiioH, c. lMetposo-/lanbHee,
Ten.: (495) 608-33-80, dakc: (495) 608-13-80, e-mail: info@f-sintez.ru, www: f-sintez.ru DO-CMHTE3



