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BOITPOCHI PAHHEN AMATHOCTUKU
T'EITATOLHEAAIOAAPHON KAPLIMHOMBI

'Kagegpa ungexyuonHblx 60Ae3Hel ¢ KypCOM 9NUgeMuoAoruy,
?Kkagegpa paxyrbmemckol xupypruu ¢ Kypcom onkororuu I'6OY BI1O « Tsepckasa 'MA»
MuHnsgpascoypaspumus Poccuu

IIpencrasiien 003op auteparypsl 3a nepuof ¢ 2005-ro no 2010 r., HOArOTOBJIEHHBI ¢ UCNOJIb30BAHMEM 0a3bl
HayunsbIx nmyoankanuii MEDLINE.

Cpenn oHkoJiorH4ecKHuX 3a0ojieBanuii renarouestoasipias kapuuioma (I'lIK) 3anmMaer nsitoe MmecTo B
MHpe [0 PACIPOCTPAHEHHOCTH U TPeThe M0 KOJUYeCTBY BbI3bIBaeMbIX JieTaabHbIX HcxonoB. 'K, kak npaBuJio,
pa3sBUBaeTCsl Y NAlMEHTOB ¢ XPOHUYECKMMHU 3200JIeBAHUAMH Ie4eHH, IIPH 3TOM LMPPO3, B 0COOEHHOCTH BUPYC-
HOM 3THOJIOTHH, SIBJISAETCH CHIbHEHIIUM npeapacnonaramum paxkropom. B HacTosimiee BpeMsi IMATHOCTHKA
T'IIK npeacraBiasier co00ii MHOTOCTYIeHYATHII NMpoLece, BKJIYAIOLIHI KIMHUKO-1a0opaTopHoe o0ciie0BaHne
W MEUKPOCKONUI0 0MONTATOB MevyeHu ¢ matoMopdosiornueckoii xapakrepuctukoii. [Ipornos I'lIK B nesom Hedaa-
TONPUSITHBI, MOCKOJbKY B 00JbIIHHCTBE CJIYYaeB OHA IMATHOCTHPYETCS] HA MO3AHeH CTA/INU, KOIJa pe3eKus
NpeCTaB/IsAeTCs HeBO3MOKHOI. Xupypruyeckasi pe3eKnusi NOTEHIHAJIbHO CIIOCO0HA MPHUBECTH K U3JIEYEHHUIO,
HO OrpaHu4YeHa ciay4dasamu, koraa padmepsl I'IIK eme masusi. Ilo 3T0ii npuunHe HeoOxonumMo npuMeHeHue 6osee
3()eKTUBHBIX CTPATErdii MOHUTOPUHTA B IPynmnax pucka c¢ meanio Bbisijienusi [LIK na panneii cragun. B na-
cTosiliee BpeMsi OCHOBHBIM OOLIENPUHATBHIM CEPOJIOTHYECKUM MapKepoM siBjsieTcs ajbpa-geronporenn. Ero
JHATHOCTHYECKAs TOUHOCTH Hey/10BJIeTBOPUTEIbHA 110 IPUYHHE HU3KOH YYBCTBUTEIbHOCTH, YTO 00yCJIaB/IMBAET
NoTpedHOCTH B HOBBLIX OMoMapkepax, cnienuguunbix A1 'IIK. B ntannom 0030pe paccmaTpuBaloTcsi ipyrue 0uo-
MapKepbl, KOTOpbIe, BEPOSTHO, TO3BOJISAT yay4uTh Auarnoctuky I'IK: AFP-L3, ne3-ramma-kapookcunpoTpom-
OouH, anbpa-l-gpykoznaaza, raMmma-nIyTaMuJi TpaHcepasa, INIMNUKAH-3, AHTHUTeH IVI0CKOKJIETOYHON KAapMHOMBbI
U BeCbMa MHOroo0enaliiee uccje oBaHue npoguis 3xkcnpeccuu reHos.

Knwuegwie cnosa: cenamoyennioyisipras Kapyunomda, 6u0Map1<epb1, PAanHsA ouaenocmuxa.

QUESTIONS OF EARLY DIAGNOSTICS
OF HEPATOCELLULAR CARCINOMA

LN. Gordeichuk, R.N. Chirkov, K.V. Babayan
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This is a review of literature on the topic for years 2005 to 2010 prepared using MEDLINE scientific publications
database. Publication by Stefaniuk P, Cianciara J, Wiercinska-Drapalo A. in World Journal Gastroenterology, 2010 was
taken as a base.

Hepatocellular carcinoma (HCC) represents the fifth most common cancer in the world, and the third most frequent
oncological cause of death. The incidence of HCC is on the increase. HCC typically develops in patients with chronic
liver diseases, and cirrhosis, usually with viral etiology, is the strongest predisposing factor. Nowadays HCC diagnosis
is a multistage process including clinical, laboratory, imaging and pathological examinations. The prognosis of HCC is
mostly poor, because of detection at an advanced, non-resectable stage. Potentially curative treatment (surgery) is limited
and really possible only for cases with small HCC malignancies. For this reason, more effective surveillance strategies
should be used to screen for early occurrence of HCC targeted to the population at risk. So far, the generally accepted
serological marker is alpha-fetoprotein (AFP). Its diagnostic accuracy is unsatisfactory and questionable because of low
sensitivity, therefore there is a strong demand by clinicians for new HCC-specific biomarkers. In this review, we will
focus on other biomarkers that seem to improve HCC diagnosis, such as AFP-L3, des-gamma-carboxyprothrombin,
alpha-l-fucosidase, gamma-glutamyl transferase, glypican-3, squamous cell carcinoma antigen, and very promising
gene-expression profiling.

Key words: hepatocellular carcinoma, biomarkers, early diagnostics.

l'enatonemmonspuas xapruHoma (I'LIK) siBisieTcst
BaKHEHTIIEH TpobsieMoil 3paBooxpaneHus. B HacTosi-
miee Bpemst [ LK — mstTeIi 110 pacripocTpaHeHHOCTH PakK B
MUPE U TPETHI 110 YacToTe JIeTanbHbIX Hcx00B [1]. Ona
siBisieTcst npuuuHoi cmeptu 6osee SO0 000 uenoBek B
TOJI, TIPU ATOM €XKETro/IHO peructpupyercs 6omee 600 000
HOBBIX ciydaes [2]. Hanbomnee BbIcOKHE TOKa3aremnu 3a-
0oJsieBaeMOCTH XapakTepHsl AJ1s crpal FOro-Bocrounoit
Azun u Adpuxu (okorno 120 va 100 000 Hacenenus), Ha-
ubonee Huskue peructpupyrores B CILA (1,8/100 000)
u 3amaguoit Esporre (3—5/100 000) [1,2].

Bonee 95% nanuentos ¢ ['LIK umeroT comyTcTBy-
FOLIYIO TIATOJIOTHIO TIEYEHH, B YaCTHOCTU — BUPYCHOU
atuonoruu (tadm. 1) [3].

[Ipennonaraercs, uro okoso 53% Bcex ciydaen ['LIK
ACCOIIMUPOBAHBI ¢ MH(EKIUCH, BEI3BIBACMOM BHPYCOM
remaruta B. Bpi1o Moka3aHo, 4To 1o CpaBHEHHUIO CO 3110~
poBbiMH JintiaMu HOcuten HBsAg umeror B 25-37 pa3
6oiee BeicOkHi prck popmupoBanus ['1K [4]. Apyrum
BaKHBIM dTHONOrnueckuM arentom 'K siBisercs Bu-
pyc renaruta C. B 6onbmuHcTBe ciiydaeB (>85%) y
nanuenTtoB ¢ 'K npucyTcTByeT Huppo3 nedeHu, CKpbI-
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Tabmma 1
®daxTopsl pucka ¢popmuposaHms ITIK [3]

®daxrop EBpona | CesepHas Asus Snonus
Awmepuka | u Adpuka
BI'C 60-70 50-60 20 70
BI'B 10-15 20 70 10-20
AJKOroJIb 20 20 10 10
Jpyrue 10 10 0 0

IIpumeuanue. BI'C —Bupyc renaruta C; BI'B — Bupyc renarura B.

BAIOIIMNA CUMITOMBI Pa3BUTUSA U IPOrPECCUPOBAHUS
paka. Knuandecku Ha panaux cragusx ['TIK oObraHO
nporekaetr deccumnToMHO. [lomo3purenpHbIe OUaru B
TKaHU NeYEHH, OOBIYHO OOHAPYKUBAEMbIE B XOJI€ YIlb-
TPa3BYKOBOTO UCCIIEIOBAHUS OPIOLIHOM ITOJIOCTH 1O MO-
BOJY APYTHX 3a00JIEBaHUH, KaK IPABUIIO, YKE CIHUIIIKOM
BEJIMKH IS IpoBeAeHUs d(pQeKTHBHOIN paguKanbHON
Teparnuu.

B 1999 r. B )xypHaine «Hepatology» Llovet u coaBr.
[6] ObuIK OIYyOIMKOBAaHBI PE3yJIbTaThl aHAJIH3a KIMHU-
yecKkux JaHHbIX 102 manueHToB ¢ Hepe3enupyeMoi
I'IK. Beuto o6HapyxeHo, 4To 80% MAMEHTOB C aCHM-
nromarudeckoit Hepesenupyemont ['TIK nepexuBanu
1 rox, 65% — 2 roga, 50% — 3 roga. [Ipu sToM numIHL
29% mManMeHTOB C KIMHUYECKHMMH CHUMIITOMaMH, He
MOJTy4YaBIIUX PaAUKaIbHON Tepanuu, nepexuiu 1 roxu,
16% —2 rona u 8% — 3 roga. HecMoTpst Ha 3HAYUTEIHHBIE
JOCTHKEHHUS B MEIULIMHE, IPOU30LIE/IINE CO BpEMEHN
myOnukanuu crateu Llovet, mporHo3 Ui MalUeHTOB,
nmeromux ['TIK, ocraercs Tem xe. [Tockonbky Xupyp-
TUYECKOE JICUEHUE UMEET 3HAYUTEIbHbIE OrPAHUYCHHUS,
0CO0yI0 BaXKHOCTh NPUOOPETAET PaHHAA AUArHOCTUKA
W3MEHEHUI B TKAHU [1€YEHH, IPEANIOYTUTEIBHO 10 TOTO
BpPEMEHH, KaK UX pa3mep Jocturaer 2 cMm [7]. B cBs3u ¢
9TUM PEKOMEHAYETCs 00CiIeI0BaHIE NAIMEHTOB C LIUP-
PO30M TICUEHH | JIUI] U3 IPYTUX TPYI pucka (Tadi. 2) ¢
MIPUMEHEHUEM YBTPa3ByKOBOI'O HCCIIEIOBAHUS, a TAKOKE
orpezencHueM anbha-peTonpoTenHa KaxKabie 6 Mec.

HecMoTps Ha TO 4TO K HACTOSIILIEMY MOMEHTY yCTa-
HOBJICHBI OCHOBHBIC dTHOJIOTUUECKUE aTr€HTHI U (PaKTOPHI
pucka I'LIK, a Taxxke uccien0BaHbl HEKOTOPBIE 3TaIlb
rernaTrokaHIeporeHesa, 3a MocieIHue 3 JAecsATHICTUs
BBDKHMBAEMOCTh NAIlMEHTOB BBIPOCIIa HE3HAYUTEIHHO.
[TpuunHOM 3TOMY SIBNIAETCS BEICOKHI YPOBEHD BBIPaYKEH-
HOCTH IIaTOJIOTHYECKOTO IpoIiecca KO BpeMeHH (GopMu-

POBaHUA KIMHUYECKUX MPOSIBICHUN, YTO OTPAaHUYMBACT
BO3MOXKHOCTH TEPANIEBTUUECKOTO BMEIIIATEIbCTBA [8].
Meronuku aeueHus ['TIK memsarcs Ha 3 oCHOBHEIC
KaTeTOpUU: XUPYPrUYeCKOe BMEIIATEIBCTBO, BKIIIOYAs
PE3EKIMIO OMYXO0JM U TPAHCIUIAHTALIMIO NIEYCHU; Ypec-
KOKHOE BO3JCHCTBHUE, BKJIIOYAS] MHBECKIUM dTAHOJIA U
PaauOYaCTOTHYIO TEPMOKOATYIISIINIO; TPaHCApTEepUab-
HO€ BO3JIEHCTBHUE, BKJIFOUAst SMOOIH3AIHI0 U XeMOOIMO0-
JIM3AIUI0, a TAKXKe pauOTePanusl © UMMYHOTEpaIusl.

Jlyaesblie meTtoapl nuarHoctuku I'TIK

V3U apnsiercs HauboIee pacipoCcTpaHEeHHBIM METO-
niom ckpunuHra I'IIK. YyBCTBUTEIBHOCTH METO/IA 3aBU-
CHUT OT HECKOJIbKHX (PaKTOPOB, BAXXHEHIIIMMH U3 KOTOPBIX
SBIISIIOTCS] pPa3Mep U CBOMCTBA OYAaroBbIX M3MEHEHHH B
TKaHU [IEYEHH, a TAK)Ke HAJIMYKE OMbITA y CIEeHaINCTa
T0 YABTPa3ByKOBOM IMAarHOCTUKE U TEXHUUECKUE XapaK-
TEPUCTHUKH yCTporcTBa. COMIaCHO IaHHBIM JINTEPaTyphl
[9, 10], mpu nomoruu Y3U obHapyxuBaercs 70% ory-
xoneit muamerpoM okoio 1 cm u 90% — ecnu pazmep
ormyxoiu npesbimaet 5 cM. CrieuupuIHOCTb TUarHo3a
BapeupyeT Mexay 48 u 94% [9, 10]. T'LIK ne umeer
XapakTepHBIX 0coOeHHOCTEH, BbIsABIsIeMbIX pu Y3U.
OO0pazoBaHusl pa3MepoM MeHee 3 CM TOMOI'€HHbI U TH-
nosxoreHHsl. [1o Mepe yBenndyeHus pa3MmepoB OIyXoJu U
(hopmupoBanus (HOKaTEHOIO HEKPO3a U MUKPOTeMaToM,
00pa3oBaHMs CTAHOBATCS Bce 0ojiee TeTepOreHHbIMU
U THUIEPIXOTCHHBIMU. DTH CBOHCTBA, B COYETAHHUH C
OOMIILHOM apTepHajbHON BaCKyISpU3aleH, COyTCTBY-
IOT 3JI0Ka4€CTBEHHOMY TE€UEHHIO U TJIOXOMY MPOTHO3Y.
ITockonbky Y3U cyOBEKTUBHO U HEBOCIPOU3BOIUMO,
oOHapy>KeHHE BCEX 0YaroBbIX HOBOOOpa30BaHUil, BbI-
SBJICHHBIX C IPUMEHEHHEM JJaHHOW METOIHMKH, JOJKHO
MOJATBEPXKIAThCS C MCIOIb30BAaHUEM KOMIIBIOTEPHOM
tomorpaduu (KT) unu sanepHo-MarHUTHO-PE30OHAHC-
Hoii Tomorpaduu (MPT). Ucnosnbp3oBaHue ynoMsSHYTHIX
METOJUK IPUBOIUT K 3HAUUTEILHOMY YAYUILIEHHUIO A1a-
rHoctuku [ T[K: uyBcTBUTETBHOCTE BO3pacTaeT 10 89%,
cnierupuaHOCTh — 110 99% [10]. K coxxanenuto, auar{os
MOXET ObITh HETOYHBIM, €CJIM Pa3Mep HOBOOOPa30BaHUI
He mpeBblmaer 1 cM. B Takux ciydyasx 4yBCTBUTENb-
HOCTb cHIKaeTcs 10 34% [11].

B HeCKOIbKUX SMHUIEMHOJIOTHYECKHUX UCCIIeIOBAaHU-
ax ObLIO MOKa3aHo, YTO Julllb 50% 3110KaueCTBEHHbIX
ormyxoJiei tuameTpoM MeHee 1 cM oOHapy>KUBarOTCs B
xone Y3U. Koraa omyxonb focturaet B iuamerpe 1 cM u

Tao6smiia 2

I'pynmsi pucka passurmsa I'IIK (mpakTudeckoe pykosomcrso AASLD 2005) [5]

HBsAg-no3uTtuBHbIe

HBsAg-neraruBHble

[uppo3 neuenn (3a6onesaemocts I'LIK — 3—5% B ron)
[NatmenTs! 6e3 nUppo3a medeHu, Ho ¢ BeicokuM ypoBHeM JJHK
BI'B B cbIBOPOTKE KPOBH U C BBICOKOM aKTHBHOCTbIO remaTuTa
Cewmeiinblii anamues otsromex o I'IIK

Aswuatckue MyxanHbl crapiie 40 net (3aboneBaemocts ['TK —
0,4-0,6% B ron)

Asmnarckue xxeHmHbl crapiie 50 net (3adoneBaemocts ['TIK —
0,2% B ron)

Adpuxannsr crapme 20 aet (3aboneBaemocts 'K — 0,2% B rox)

T'enarur C (3a6oneBaemocts 'K — 2-8% B rox)
ANKOTONBHBIA IIUPPO3 TIEUCHU

HacnenctBenHslil reMoxpoMaro3

[lepBuuHBI OUTHAPHBIN TUPPO3 WK Ay TOUMMYHHBIN TETIATHT
Henocrarounocts anbga-1-aHTUTPUIICHHA

HeankoronbHelii cTearorenatut

Ipumeuanue. HBSAg — NOBEpXHOCTHBII aHTUTCH BUpPYyCa TeMaTuT B.
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CTaHOBUTCS BUIUMOM Ha Y3, HE0OXOIMMO TIOJITBEPIK-
JICHUE pe3yabTaroB ¢ ucnoibszoBanuem KT n/umu MPT.
PexoMeHyeTcsi rUCTONATONOTHYECKOE UCCIIEeJOBaHNE
TKaHU M3 04aroB MpH ux pasmepe ot 1 1o 2 cMm. B 10
e Bpemsl TokazaHo, To B 40% ciyyaeB HaleleHHas
OMOICHSA TIEYCHU M THCTOJIOTHYECKOe HCCleJOBaHUE
JAIOT JIO)KHOOTPULIATENIbHBIN PE3YIJIbTAaT, 4YTO CTABUT MO
COMHEHHE 11€71€CO00Pa3HOCTh UCTIONB30BAaHUs TaHHBIX
metonoB 1t Bepuduraruu I'TIK [12]. CormmacHo bapce-
JIOHCKUM pekoMeHaanusaMm, auardos LK ctaButcs npu
0OHapyXEHUH OMYXOJIH AUAMETPOM OoJiee 2 CM C MaTo-
THOMOHUYHOH apTepuajbHON TUIepBacKylIIpU3aluei,
MOJATBEPKIESHHON C MPUMEHEHUEM JIPYToi PaguoiIoru-
YECKOM METOIMKH B COYETAHUU C MOBBILIEHUEM YPOBHS
anb(ha-peronporenna B ceiBopoTke (>400 Hr/mi) [13, 5].

B HacTosmiee BpeMs BBICKa3bIBAIOTCS CEPbE3HBIC
COMHEHHS OTHOCUTENLHO HaJIe)KHOCTH anbha-Qerornpo-
TenHa B kauecTte Mapkepa I'LIK. o 3Toit mpuunHe ame-
PUKaHCKHE TeraTonaTrolioTd paccMaTpUBAIOT KAXKIYIO
OIyX0Jb pazMepoM Oosiee 1 cM B IUPPOTHUUECKON TKAaH!
nedenu kak 'K, urHopupys nokaszarenu ADII [14].

[TanueHTh! ¢ KOMIIEHCUPOBAHHBIM IUPPO30M MEUEHH
B orcyTcTBUE omnepabenbHoii 'IIK He HyxpatoTca B
TpaHciuianTtauuu. Takum obpazom, npucytcreue I'TIK
JIOJKHO OBITh C TOYHOCTBEO YCTaHOBJIEHO JI0 POBEICHNUS
TPaHCIUIAHTAUK TI€YeHU JaHHOU TpyIIe MalrueHTOB.
CoBpeMeHHbIE TEXHOJIIOTUH BU3yaJIU3allii MO3BOJISIOT
JETEKTUPOBATh y3JIbl pa3MepoM MeHee 1 cM, 0JJHaKo He
BCE Y3JIbI pa3MepoM OT 1 10 2 ¢M mpencTaBIfgioT co00H
I'IK. CornacHo o0LenpruHATON MPaKTHKE, Y MAIIMEHTOB
¢ mpu3HaKamu 1upposa auddepeHuraibHbIil UarHos
I'IK npoBonuTcst 0€3 THCTONOTHYECKOT0 NCCIIEIOBAHNUS
TKaHu nedeHu. [Ipu nccnenoBanum oopa3zoBaHmii pazme-
poM oT 1 110 2 cM HEOOXOMMO HUCIIOIB30BATh B3AUMO-
MOJATBEPKAIOLINE BEICOKOUYBCTBUTEIBHBIE METOIBI —
tpexdasznyro KT u MPT [15].

HecMmotps Ha TO yTO crienupUUHOCTb aHAIN3a OUO-
nrata nedeHu Onmska Kk 100%, BBICOK PUCK JIOKHOOT-
punarenbHOro pesynsrara. OTpuLaTenbHbIi pe3ynbTar
ouoncuu He uckimovaet npucyrcreusa LK. [TanuenTst
C OTPULIATEIILHBIM Pe3yJIbTaTOM OMOTICUH TOIKHBI THO0
MOJIBEpraThCsl MIOBTOPHON OMOTCHH, THO0 00CIe10BaTh-
Csl C MPUMEHEHHEM PaCIIMPEHHOTO TUArHOCTUYECKOTO
nporokona [16].

buomapkepsr I'TIK

Anbda-peronporent (ADIT) 6bu1 OTKPHIT B 1956 .
Bergstrand u Czar [17], ucnionp3oBaBimumu Oymary asis
ANMEKTPOPOPETHUECKOTO Pa3aeIeHHs YETOBEUECKOTO ChI-
BOpoTOYHOTO (herorporenHa. [lepBbie cBeeHUS O TPU-
ronHoctu ADII B kauecTBe AUArHOCTHUECKOTO MapKepa
I'IK 6bumu monyyenst B 1961 . I'U. AGenesbim [18].

A®II npexacrapisier co0ol MIMKOMPOTEUH ¢ MOJIe-
KylsipHOi Maccoit okono 70 xDa, cuHTe3upyemsblii B
SH/I0/IEPMAJIbHBIX KJIETKaX JKEITOYHOIO MEIIKa B XOJe
paHHEro pa3BUTHUSA IJI0/A, a 3aTEM — B SMOPHOHAJIBHBIX
renarouutax [19]. Ero KoHLeHTpalus JOCTUTaeT CBOETO
Makcumyma (3 1/m) k 12—-16-ii Hepene pa3BUTHS 10/
C MOCJEAYIOLUINM CHI)KEHUEM JI0 HOPMaJIbHOTO YPOBHS
B TeueHue 18 mec. [20]. Cunre3 ADII y B3pocCibIX Jito-

neil nmogasneH. [laronornueckoe MOBBILICHUE YPOBHS
JAHHOTO Mapkepa HaOmrogaeTcsi BO BpeMsl pereHepa-
UM TI€YeHU WM MPH renarokaHueporexHese. OOmmp-
HBIC IaHHBIE CBUJIETEILCTBYIOT O TOM, YTO MOBBILICHUE
ypoBHs cbiBOpoTOUHOr0 ADIT comyTcTBYeT pa3aIuuHbIM
3a00JIeBaHUsAM TNIeUeHH (BUPYCHBIM TrelaTUuTaM, IUppo-
3y TIEYEHHM, OIYyXOJsM MEeUeHH, a TaKXKe MeTacTazam),
JpPYTUM HOBOOOpa3oBaHUSAM (B OCHOBHOM paky opra-
HOB MUILEBAPEHUS: MOHKETYA0UHOH xkemne3bl — 24%,
xkenyaka — 15%, Tonctoro kuineunuka — 3%, eITIHOro
my3bipsi). TaTepecHo, uto positive predictive value ADIT
Jutst 'K BUpyCHOM 3THONOIMH 3HAYUTEILHO HUXKE, UEM
Jutst Hesupycnoit (PPV: 70% vs 94%, P < 0,05) [21].
Bb110 MHOTOKpaTHO MOKa3aHo, YTO CHIBOPOTOUHAS KOH-
ueHTpauus ADII noBblIaeTcs N0 Mepe yBEJIUYEHUs
pasmepa I'LIK. ITo stoii npuunne ADII cuntaercs «30-
JIOTBIM CTaHJIAPTOM» CPEIU CHIBOPOTOYHBIX MapKepOB
T'HIK. Tem He MeHee ero LIEHHOCTH JIsl CKPUHUHTA TPYIIIT
pucka ocraercs moj1 Bonpocom. Crnenuduanocts ADIT B
KauecTBe AuarHoctudeckoro mapkepa I'LIK cocraBnser
76-96% 1 MOBBIIIACTCS MPU CMEIICHUU B OOJBILIYIO
CTOPOHY KPUTHYECKHUX IMOKazareneil. B To ke Bpems
YyBCTBUTEILHOCTb CHIKAeTCS Ha 25% /7151 MOTEHIIMAIb-
HO pe3eLUpyEMbIX OIyXoJei (pazMepom MeHee 3 cM) U
Ha 50% muist omyxosedt pasmepom Oonee 3 cm [22, 23].

Takum o6pazom, B 70—80% ciryyaeB mpuMeHEHHE
«3onotoro ctanaapra» auaroctuku I'LIK moxket npuBo-
JUTh K TIOITY4YEHHUIO JTOXKHOOTPULIATEIIBHOTO PE3ybTara.

B Hacrosiee Bpemst CUUTaeTCs, YTO PaHHsIsI TUarHOC-
tuka I'LIK B pa3BuThiXx cTpanax Bo3MoxkHa B 30-60%
ciyuaeB. CoracHo crarucruke BoisiBieHus ['1IK B EBpo-
nie B 1990 r., ommyxoiu pa3mMepoM MeHee 2 CM COCTaBIISLITH
<5%, torma kak B Anonun — 30% [7]. [Ipumenenue B
SInoHuu 3HaunTEeNBbHO Oonee 3(h(hEeKTUBHOM cTpaTeruu
panneit nuarnoctuku ['TIK ¢ mocnenyrommum paauxaib-
HBIM XUPYPrU4e€CKUM BMEIIATeILCTBOM MPUBEIH K MO~
BBIIIICHUIO TTOCTOTIEPAIITMOHHON BBDKUBaeMoCTH [24].
B cooTBeTCTBHY C 3TUM NpENIONaraeTcs, 4To BHeAPEHHE
paHHEeW JUarHOCTUKHU 1MO3BOJUT BhISIBISITH K 2020 . T'TIK
Y IPUMEHSATh NOTEHIIMATIBLHO 3()(hEKTUBHYIO TEPAIHUIO B
40-60% ciryuaeB. OrpaHu4eHHUsI, IMEIOIIHECS y COBpPE-
MEHHBIX METOJIOB TEPAITUH, ONPEEIISIOT HEOOXOAUMOCTh
MPUMEHEHHUS] HOBBIX METOIOB paHHEH TUAarHOCTHKH,
KaK MPaBUJI0, OCHOBAHHBIX Ha COBPEMEHHBIX METOAAX
BU3yaJIM3allMi U ONpefesieHu: crennuduyueckux Ouo-
mapkepos I'TIK.

Wnentudunuposans! Tpu Gopmbl ADIT: ADII-LI,
A®DIT-L.2 u ADII-L3. ADII-L1 siBnsiercst ocHOBHOI (hop-
Moii ADII B CbIBOPOTKE KPOBU MAaLMEHTOB € T0OpOKa-
YEeCTBEHHOI Tenaronarueil (XpoHU4eCKUM TenaTuToM,
uuppo3om). Konnenrpanus ADII-L2 B cbIBOPOTKE KPOBU
MOBBIIIACTCS MIPU OEPEMEHHOCTH, a TaKKe B MPUCYTC-
TBUE omyXoJeii xentounoro memka. ADII-L3 — ¢pak-
LU TIpe/ICTaBiIsieT co0oil ocHOBHYIO ¢pakuuio ADII,
MPUCYTCTBYIOLIYIO B CHIBOPOTKE KPOBU TMALUEHTOB C
I'IK [25, 26, 27]. ADII-L3 obOnapyxuBaercs y 35%
nanuentoB ¢ ['TIK pa3smepom menee 3 cm. B Heckoib-
KHUX KJIMHUYECKUX UCCIIEJOBaHUSIX OBLJIO MOKa3aHO, YTO
A®DII-L3 moxeT ObITh OOHAPYXKEH B CHIBOPOTKE KPOBU
ManueHToB 3a 9—12 Mec. 10 TOro, Kak OIyXoJb BbISB-
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JISIETCS TIPU TTOMOIIM METOJIOB BU3yanu3anuu [28, 29].
UyscrButensHocth ADII-L3 B getexiuu 'K Bapbu-
pyet ot 45% nnst oryxoJiel pazMepoM MeHee 2 ¢M 10
90% nuia omyxousieil pasmepom Oosee 5 cMm [22]. TIpu
3TOM crierupUIHOCTh cocTaBisieT bonee 95% [27, 30].
Nnpexc dpyxozunupoanus (ADII-L3/06mmii ADIT) mo-
JKET UCIIOJIb30BaThCs B KIMHUYECKOH MpakTuke. bouto
MOKa3aHo, YTO €ro 3Ha4YeHus, npesbiaromue 10%, rec-
HO aCCOLIMUPOBAHBI C yXy/AlLIeHUEM (DyHKIMH IEYSHH U
TUCTOJIOTMUECKOW KapTHUHBI B IEYEHU: OOJIbLICH MacCon
OIyXOJI1, THBa3UBHBIM XapaKTEpOM MOPaKEHUs U paH-
Hel TeHeHIel K MeTacTa3upoBanuio [28, 29]. Takum
oOpaszom, ADII-L3 MoxeT UCII0NIb30BaThCsl KaK PaHHUI
ouomapkep I'LIK, a Tarxoke HHAMKATOP TI0XOTO MMPOTHO3A.
OcobenHo Tounble pe3ynbTarbl ckpuHuHra [' LK moryT
OBITh MOMy4eHbI ¢ ucnoiab3oBanuem ADII-L3 B couera-
HUU C OJHOM M3 TPEeX BHOBb BBIABICHHBIX TNIMKO(OpM
A®II, Taxxe NPUTOIHBIX JJI HUCIIOJIIb30BAHUS B Kayec-
TBE UHIMBUAYaIbHBIX MapkepoB: ADII-P4, ADII-P5 u
MoHocuanupoBanubiii ADIT [21].

Je3-ramma-kapooxcunporpomoun (JAKII), raoke
usBecTHbIl kak PIVKA-II (prorein induced by vitamin
K absence or antagonist-II) npeacrasnser coboit u3me-
HEHHBIH HEAKTUBHBIH TPOTPOMOUH.

JKII 6611 00Hapy»KeH B CHIBOPOTKE KPOBH MallUEH-
TOB B X0/I€ AaHTHKOATYJISILIMOHHOM Tepaiiy aHTarOHUCTa-
mu BuTamuHa K. boin moka3an Oosiee BRICOKUH ypOBEHB
JKII B ceiBopoTkax kpoBu nanueHtoB ¢ I'IK, a Takxke
B ciydae peuuauba 'K nocne pezekuuu ne4eHu, 4ro
cBuzerenbeTByeT B noib3y JAKII kak nenHoro 6uomap-
kepa I'LIK. Beuto qoka3zaHo, 4YTO B CHIBOPOTKE KPOBH
50-60% mamuenToB ¢ I'IIK B 3HaYMTEIbHON KOHIICH-
Tpauuu npucytctByeT JKII, ogHako 3TOT mokasarenb
cHmwkazics 10 15-30% npu panneit ['IK [28, 31]. Co-
[JJaCHO aHaiu3y, npoBegeHHOMY Nakagawa M coOaBT.,
YYBCTBUTEIILHOCTb JAHHOTO TECTa cocTaBisieT 48—62%
npu crneuupudnoctu §1-98%. Jluarnoctuueckas 3Ha-
yumocTth JIKII cpaBHuMa ¢ TakoBoit st ADII. Grazi u
COAaBT. OBUIO MOKa3aHo, uto nokazareau ADIT u JIKII
He KoppenupyroT. Takum o0pa3om, KOMOMHUPOBAHHOE
KCIOJIb30BAHUE ATHUX JABYX MapKepOB MPUBOIUT K 3HA-
YUTEIHHOMY MOBBILIICHUIO YyBCTBUTENIBHOCTH (74,3%)
u cneunduanocty (87,2%) [32]. Ha nacrosiiee Bpems
JTyqiumM criocobom quardoctuku 'K cunraercs onHo-
BpeMeHnHoe onpeaenenue ADII-L.3 B coueranuu ¢ JIKIT
C UCIIOJIb30BaHUEM BBICOKOUYBCTBUTEIbHBIX MMMYHO-
(hepmenTHBIX MeTOAUK [32, 33].

Aabda-l-pykozunaza (ADY) npencrasiseT coOoi
HOpPMAJIbHBIN JTM30COMAJIbHBIN (PEPMEHT, TUAPOITUZUPY-
o1l caxapa, cogepxkaiiue L-¢yko3sy. B 1984 r. Deug-
nier U COaBT. BIEPBBIC MOKA3aJId, YTO ypoBeHb ADY
noBbIieH y nauneHTos ¢ 'K [34]. beuio qokazaHo, uto
ypoBeHb ADY He 3aBUCHUT OT pa3Mepa OITyXOJIH U 4acTo
nioBbInieH rpu panHei ['LIK [35]. Takxke ObU10 MOKa3aHo,
YTO YYBCTBUTEIBHOCTb U crienupuuyHocts ADY npu
nuarsoctuke I'LIK cocTaBisioT cooTBeTcTBEHHO 80 U
70% [36]. ADY MOXKeT sBIATbCA MOJE3HBIM MapKepOM
I'lIK npu uccnenoBanuu B couetanuu ¢ ADII u npyrum
pacnpocTpaHeHHBIM CHIBOPOTOUHBIM (DEPMEHTOM — raM-
Ma-TITyTaMuI TpaHchepason.

Tamma-rioyramma tpadcepepasa (I''T) npencras-
JISIeT cOO0H TIIMKOIM3UPOBAHHBIN MEMOpPaHHBIN OCIIOK,
AKTHBHOCTH KOTOPOTO M3MEHSETCS B Pa3IMYHBIX (Du-
3MOJIOTHYECKUX U AaTOJIOTMUECKUX YCIOBUSX, BKIIIOUas
KIIETOYHY0 MU depeHITMPOBKY U KaHIeporenes [37]. B
OCHOBHOM JIaHHBIN (pepMeHT 3KckpeTupyercs Kymde-
POBCKHMHU KJIETKaMH U HJOTEIIMEM JKEITYHOTO MPOTOKA.
ITT (kak u A®DII) Taxke B M30BITKE MPOAYIIUPYETCS
3apoJIbIIeBbIMHE renaroonactamu 1 kiaerkamu ['TIK [35].
O6mas ceiBopoTouHast [ T'T siBisieTcst o01enpu3HaHHBIM
MapKepoM XoJiecTa3a M He SIBIISETCS crenu(uyecKum
mapkepom ['IIK cama mo cebe B orcyrctBue ADII u
Ipyrux Oojee crienuduueckux mo orHomenuto k 'K
OromapkepoB. B HECKONBKHX HUCCIIEI0BaHUAX ObLIO MO~
Ka3aHo, YTO MCII0Jb30BAHKE Pa3IMYHBIX METOJOB DJICK-
TPO(OPETUICCKOTO PA3ICICHUS MTO3BOJISICT BBIACTIHTH
1o 11 ¢pakmuii I'T'T, cpenu xotopsix ¢paxmms [T T-11
BCTpeyajach BO BCeX clydasx remaroMsl. [Ipu sTom
nokazarenu He koppenupoBanmu ¢ ADIT u JIKII [38].
Pesynbrarsl JeCATUIETHUX UCCIEJOBAHUNA MOKa3allH,
gro I'T'T-II obHapyxuBaercs B 90% ciyuaeB ['LIK n
OTCYTCTBYET IIPH OCTPOM MJIM XPOHUYECKOM BUPYCHOM
rermaTuTe, BHENCYCHOYHBIX OMYyXOJIsIX, a TaKxkKe y Oepe-
MEHHBIX KEHIIUH U 310POBBIX U1l [39].

I'munukan-3 (I'TK-3) npeacrasnser coboi oH-
KO(pEeTONPOTEHH, SBISIONIMNICS TelapaH-cyabhaToMm,
MPOTEOTTTMKAHOM, CBS3aHHBIM C MEMOpPaHOHW KIICTKH
MoCpescTBOM TinKo3miocharunuuosurona [40]. B
HopMme ['TIK-3 BoBieueH B peryssmnuio nmpoaudepannu
Y BBDKMBAHUS KJIETKH B X0Jie SMOPHOHAILHOTO pa3Bu-
THS ¥ BBICTYIIAaeT B POJIU CyINpeccopa omyxoieil. briio
OIMCAaHO CHMKCHUE YPOBHS NAHHOTO ()epMEHTa IPHU
pake MOJIOYHOM XKeJle3bl, IMYHUKOB U a/IeHOKapLIMHOME
nerkoro u ero nosermenue npu 'K [41]. T'TIK-3 ot-
CYTCTBYIOT B I'€MaTOIUTAX 3I0POBBIX JIHII U MTAIUCHTOB
¢ 100OpOKaueCTBEHHBIMH 3a00JIC€BaHUSMU [1EYEHU U MO-
TyT OBITh OOHApYXKEHbI MpUMepHO Yy 50% MauueHToB ¢
I'UK u 33% mnanuentos ¢ 'K, neraruBapix mo A®II
u JIKII. Cremtudpuuanocts I'TIK-3 B quarnoctuke 'K
coctasisier 100% [42]. B HeckonbKHuX MCCIEAOBaHU-
X OBUIO TTOKA3aHO, YTO OJTHOBPEMEHHOE OTpe/IecCHIe
I'TIK-3 u A®II MOXET B 3HAYUTEIBHON MEPE yBEINUU-
BaTh YyBCTBUTENbHOCTD AeTekuuu ['TIK 6e3 cHmkeHus
cnenuduuHocTy [43].

AHTHUTeH NJI0CKOKJIeToUHOH kapunHoMbl (SCCA)
IIPEICTaBISIET CEMENCTBO CEPUHOBBIX IPOTEa3 C BbI-
COKHM MOJICKYJIIPHBIM BECOM, TAK)KE M3BECTHBIX KaK
cepruHbIL. /IBa TOMOJIOTHYHBIX F'eHa KOTUPYIOT IBE M30-
hopmbr SCCA. Tlosbimenue ypoBusi SCCA peructpu-
POBaJIOCh PH PaKe TKaHEH 1Ien U FOJIOBBI, @ TAKXKE IpU
JIpYTUX SNUTENUaNbHBIX pakax, BKIOUas pak LIEHKH
Mmarku U Jerkoro. O6Hapyxerne SCCA B Tkanu ['TIK
OBLIO HEOXKHIAHHBIM, T. K. IEYCHB HE COJIEPIKUT KIIETOK
TUIOCKOTO MUTENUs. B TO jke BpeMs renaToiyThl IMEIOT
o01iee SMOpUOHATBHOE POUCXOXK IeHUE. UyBCTBUTEITb-
HocTh M creruduuHoct SCCA B muarnoctuke 'K
cocrasisieT 84 u 46% coorBercTBeHHO. CoueTraHue ¢
nccienoanneM A®I] mpuUBOIUT K TOBBIMIEHUIO TOU-
HOocTH nuarHosa 10 90% [44].
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3akroueHme

Juddepentmpoka panner 'K n qucrnnactuyec-
KHX Y3JI0B y IAI[CHTOB C IIUPPO30M IICUCHH SBISCTCS
KpaiiHe CIIOKHOH 3ajaueif qaxe 1715 ONBITHOTO SKCIIePTa.
HccnenoBanue chIBOPOTOUHBIX Onomapkepos (ADII,
A®II-L3, IKTII, ADY, I'TT, a Takke UMMYHHBIX KOMII-
JICKCOB YIOMSIHYTBIX MapKepOB ¢ UMMYHOTIIOOYIMHAMH
Kjacca M) uMeeT 3HaYUTEIbHBIE THarHOCTHICCKHE OT-
paandenus. OMHOBPEMEHHOE HCCIIEIOBAHNE HECKOIb-
KHX MapKepOB B Pa3iIMYHBIX KOMOWHALIUSIX MOXKET ITPH-
BECTH K MOBBIIIEHUIO ToUHOCTH Anuddeperruporku ['TIK
U 100pOKAaYCCTBEHHBIX 3a00JICBAHUI TEUEHH, OTHAKO
npobiemMa HEyTOYHEHHOTO INarH03a B HEKOTOPHIX CITy-
gasix coxpanseTcs. Bo3aMoXHOCTE aHanmm3a mpodus SKe-
MIPECCUH TCHOB MOXKET CTaTh ITOJIC3HBIM HHCTPYMEHTOM
B JUArHOCTHKE 3J0KAaYECTBEHHBIX HOBOOOPA30BaHUH B
TKaHU nedeHu. V3BecTHO, 4To (hOpMHUPOBAHUE U TIPO-
rpeccupoBanue 'K cBsi3ano ¢ HakoruieHneM MyTaui
B TeHOME KJICTOK, TPUBOJISIINX K SKCIIPECCHUH OHKOAC-
COITMUPOBAHHBIX TCHOB: OHKOTCHOB, TCHOB-CYTIPECCOPOB
OITyXOJICH, TEHOB, BOBJICUCHHBIX B PETYIHPOBAHUE TAKHX
CUTHAJIbHBIX KaCKaJIOB, KaK alloNTo3 U auruorenes. Cos-
PEMEHHBIE TEXHOJOTHH MO3BOMSIOT HCCIET0BATEISIM
OHOBPEMEHHO HaOmonaTh skcnpeccuio Toicssy PHK,
YTO MOYKET MPEICTABIIATE TOCTATOYHO MTOTHYIO HH(OP-
Marro Jutst quardoctukd u gedenns LK. B ¢popmu-
posanne ['LIK BoBII€UCHO MHOKXECTBO OCIIKOB: 0OpaTHast
TpaHCKpUIITa3a TeroMepasbl, Tononsomepasa Il, HSP-70,
CCpUHOBAs/TPEOHUHOBAs KuHa3a 15, pocdonunasza A2,
UHCYITHHOMIOZOOHBIN (hakTop pocTa 2, KOHHEKCHH 20,
anbda-3-MaKporIoOyIMH, TUIA3MUHOTeH, TPOMOOCTIOH-
JIMH 2, perenTop TPpOMOOIUTApHOTO (aKkTopa pocTa
anb(a u T. 1. B To e BpeMst 3HAaUUTEIbHBIMU OTPaHU-
YEHUSIMU LIIMPOKOTO BBEJCHUS MOJICKYJISIPHBIX TEXHO-
JIOTUH B KIIMHUYECKYIO IPAKTHUKY SBIISETCS UX BBICOKAS
CTOMMOCTh M Majlasi JOCTYIHOCTb. TeM He MeHee CO
BpEeMeHeM 0oJiee MMUPOKOE BHEAPEHHE F aBTOMATH 3TN
MIPOIIECCOB MPHUBEAYT K CHIKECHHIO IIEHBI U OoJiee mIv-
POKOMY PacIpOCTPaHCHUIO YIIOMSIHYTBIX TEXHOJIOTHH.
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