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3a HECKOJIBKO MOCETHUX ICCATUICTAN JOCTUTHYT 3HAYNTETh-
HBII TTporpecc B MOHUMAaHUU MOJIEKYJISIPHOW OMOJIOTUU KJIETKU.
CTanm n3BECTHBI MHOTHE MEXaHU3Mbl KOHTPOJISI KJIETOYHOTO Jeyie-
HUSI M CMEPTH, TIOIUIEPXKaHMSI TeHETHUECKOW CTaOMITBHOCTH, TIepe-
T4l CUTHAJIa OT PELENITOPOB B SIAPO U T. 1. OKa3aaoch, UTO CTPYK-
TypHBIe U (PYHKUIMOHAIbHBIE MU3MEHEHMSI HEKOTOPBIX OEJIKOB,
YUYaCTBYIOIIUX B 3TUX Mpolieccax (OHKOOEIKOB U CYTIPECCOPOB OITy-
X0JIEBOTO pOCTa), MOTYT MPUBOAUTH K TpaHC(POpMALIUU KIETOK.
MeXKIeTOUHble B3aMMOACUCTBUS, PETYJUPYIOIINE COCTOSTHUE
U TIOBeZIcHe HOPMAaJIbHBIX KJIETOK, OTPEAEIISTIOT TaKXe CIOco0-
HOCTb OIYXOJIEBbIX KJIETOK K MHBa3UU M METACTa3MpPOBAHUIO.
Ha ceromnsmHumit neHb n3BecTtHO 6osee 100 GEIKOB M UX TEHOB,
M3MEHEHUSI KOTOPBIX CBSI3aHbI C POCTOM 3JI0KaYECTBEHHBIX HOBO-
00pa3oBaHMil. DTU OCJIKM 1 TeHBI U TTOJTYYMJIU Ha3BaHUE MOJIEKY-
JIIPHO-0MOIOTUUECKUX (MOJIEKYJISIPHBIX) MapKepoB oryxoJieil. Bee
OHM YYaCTBYIOT B PETYJISILIMU KJICTOYHOTO IIMKJIA, allornTo3a, aud-
depeHIMPOBKY 1 MOP(DOTeHETHIECKIX peaKIINil KIeTKU.

Takum 00pa3om, OIMyxoJaeBble MapKepbl — 3TO T'eHbI U UX MPO-
IYKTBI, CBSI3aHHBIE C Pa3BUTUEM 3JI0KAYeCTBEHHBIX 3a00JIeBaHUI
U MCTIOJIb3YeMble Il TMarHOCTUKY W OMPEACICHUS] CTaANM 3710Ka-
YeCTBEHHBIX HOBOOOPA30BaHUI, a TakXKe JJIsl uX cKpuHuHTa. Kpo-
M€ TOTO, UCCJIEAOBAHUE OIMyXOJIEBbIX MAPKEPOB YACTO MPUMEHSIIOT
IIJIST OTIpeHeJICHUsI CKPBITOTO MeTacTa3upoOBaHUsI, MOHUTOPUHTA
3 (HEKTUBHOCTU XMMUOTEPATTUU, TMATHOCTUKU PELIUINBA 00JIE3HU
M OLIEHKHM METaCTaTUIECKOTO MOTEHIIMAJIA OITyXOJIH.

Wcnoab3yst coBpeMeHHbIE MOJIEKYJISIpPHbIE U UMMYHOJIOTMYEC-
KH€ METOIbI, MOXKHO MCCIeI0BAaTh MHINBUAYATIbHBIC TEHETUIECKIE

Over the recent several decades there was a significant
progress in understanding of cell molecular biology. Investigators
studied regulatory mechanisms of cell division and death, main-
tenance of genetic stability, signal transmission from receptors
into the nucleus, etc. It was found that structural and functional
changes in some proteins participating in these processes (onco-
proteins and tumor growth suppressors) could lead to cell trans-
formation. Invasive and metastatic activities of tumor cells
appeared to depend on the same intercellular interactions that
regulate condition and behavior of normal cells. There are more
than 100 proteins and their genes known to contribute to malig-
nant growth. These proteins and genes are referred to as molecu-
lar biological (molecular) tumor markers. They all participate in
regulation of cell cycle, apoptosis, differentiation and morpho-
genetic reactions.

The term “tumor markers” therefore defines genes and their
products related to development of malignant diseases and used
for malignant diseases staging and screening purposes. Besides,
tumor markers often help to detect latent metastasis, to monitor
response to chemotherapy, to predict disease recurrence and to
assess metastatic potential of the primary.

Modern molecular and immunological tests can be useful in
study of individual genetic and biological features of the tumor to
predict disease course and resistance to chemotherapy irrespec-
tive of tumor type.

Lung cancer (LC) is a most serious cancer type. The rise in
LC incidence over the last years met the WHO poorest prognosis
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U Ouonornyeckre 0COOEHHOCTU OIMyXOJU, KOTOPbIE TTO3BOJSIOT
MPOTHO3UPOBATh TeUEHUE OOJIE3HU U PE3UCTEHTHOCTh K XUMUOTE-
panuy He3aBUCUMO OT TMCTOJIOTMYECKOTO TUTIA OTTYXOJIH.

Pax nerkoro (PJI) — oqHO U3 caMbIX CEpbE3HbIX OHKOJIOTMYEC-
kux 3aboneBanuil. Poct 3a6oneBaemoctu PJI B mocnenHue roabt
OTpaBIbIBaeT HaUXy/IINe MPorHo3sl BO3 1 HAHOCUT OTPOMHBIH
COLIMAJIbHO-9KOHOMMYECKU yiep0. B 35 pazBuThbix cTpaHax Mupa
u B Poccuiickoit @enepanun PJI octaercst raaBHOM MPUUIMHOMN
CMEPTHOCTH OHKOJIOTMYeCKUX 00sbHbIX. [010BO# pupocT 3a6071e-
BaemocTu PJI B Poccuu B Hactosiiiee BpeMsi coctaniisieT 3,4%, exe-
rogHo 3a6ojesator 6osee 60 000 yemoBex [5].

Ha ceropnsimHumii [eHb TPOrHO3UPOBAHNE TEUEHUS] HEMEJIKOK-
JleroyHoro paka jierkoro (HMPJI) nocie paaukaibHOrO XUpypru-
YEeCKOTo JIeueHUsT 6a3upyeTcs Mpexkie BCEero Ha OLIeHKE pacipo-
CTPaHEHHOCTH OMyxou. OJJHaKO JaXxe B OTCYTCTBUE PETMOHAPHBIX
NUMGbOTeHHBIX METACTa30B S-JIETHSISI BBKUBAEMOCTb COCTABIISIET
50—70% [5]. TpynmoBoit MPOrHO3 HE YIOBJIETBOPSIET COBPEMEH-
HBIM TPEOOBAHUSIM KJIMHUYECKON OHKOJIOTUH, HE MO3BOJISIET Olle-
HUTH OMOJIOTUYECKIE OCOOCHHOCTU OITyXOJIM y TaHHOTO OOJILHOTO
U UHAVBUAYATU3UPOBATb MOHUTOPHUHT U JIE€YEOHYIO TAKTHUKY.

W3yyeHre reHOMa OITyXOJIEBOU M HOPMATbHOM KJIETOK TO3BO-
JIUJIO HAKOTIUTh OOJIbIION 00bEM JaHHBIX, KaCAIOIIMXCS TeHEeTuYe-
CKMX XapaKTEePUCTUK TIPU PA3TUYHBIX TUCTOJOTUYECKUX TUTIAX
PJI. CtpykrypHble U (pyHKIMOHAJbHbIE U3MEHEHUSI OHKOT€HOB
B psijie Cly4aeB MMEIOT MPOTHOCTUYECKoe 3HaueHue. Hambonee
3HAYMMBIMUA B 3TOM OTHOIICHUU SIBIISIIOTCSI OHKOTEHBI CeMEeICTB
myc U ras. flnepHble OHKOTE€HbI CEMENCTBA MYyC UTPAIOT BAXHYIO
posib B iuddepeHIIMPOBKe, POCTe U MPOrpaMMUPOBAHHON rMbean
kiaetok. Ten L-myc umeet 2 amensa (L u S), mosiBaeHue BTOPOro
ajutesist 00yCJIOBJIEHO TOUEYHOU TepMUHAILHOM MyTalieil. B cBs3u
C 9TUM CylIecTBYIOT 3 BapuaHTa reHotuna — LL, LS, SS. O6Hapy-
keHo, uro mpu HMPJI Hanmuuue anienst S coueTaercst ¢ OBICTPHIM
MPOTPECCUPOBAHUEM U TUCCEMUHALIMEN OMYXOJU, HO HE KOPPeIn-
pyet ¢ nuddepeHmpoBkoit omyxonu [14; 15; 18; 19].

TeHbl cemeiicTBa ras, B ToMm unciie H-ras, oTHOCATCSI K HanboJiee
4acTO SKCIIPECCUPYEMBIM MTPOTOOHKOTEHAM U YYACTBYIOT B Tiepeaa-
Yye BHYTPUKJIETOYHBIX CUTHAJIOB. OCOO0ro BHUMAHUS 3aC/Iy>KUBAET
oOHapyXuBaeMblii B HOpMe nojauMopdusm anneneii reHa c-Ha-ras,
00YCJIOBJIEHHBIN TIPUCYTCTBUEM 00JIaCTU BapuaOeIbHbIX TaHIEeM-
HBIX TOBTOPOB B HETPAHCIUPYEMOil YyacTu reHa. YeTbipe U3 HUX
orperesieHbl Kak «obiue» (al; a2; a3; a4). BoiaBieHa cBsi3b ayuresst
a4 reHa c-Ha-ras ¢ BBICOKMM PUCKOM pa3BUTHUsI aKTHBHO MeTacTa-
3UpYIOLINX omyxoieii [3; 13; 18].

Cpeny TeHOB, OTBEYAIOILMX 32 TKAHEBYIO COBMECTUMOCTh, OCO-
001 CTIOKHOCTBIO CTPYKTYPBI, BBICOKUM TTOJTMMOPGHOU3MOM U BasKHO-
CTBIO MPOAYKTOB MHAYKIIMK XapaKTepU3yeTcsl IJIaBHBI KOMIUIEKC
ructocomectumoct (HLA). Tenst HLA I knacca obecnieunBaior
UMMYHHBII oTBeT [3; 10].

Ha ocHoBaHuM cOOCTBEHHBIX HaOmoaeHUN (78 OOJBHBIX
HMPIJI, panrkaibHO ONeprupOBaHHBIX B XMPYPIrMUECKOM TOPAKaIb-
HoMm otaeneHun POHIL um. H. H. Broxuna PAMH) 6110 oT™Meue-
HO, YTO O HEOJATOMPUSITHOM TIPOTHO3€ CBUIECTETHCTBYET BBISIBIIC-
Hue ayienst a4 reHa c-Ha-ras, SS-reHotun L-myc u oTcyTcTBUE
akcmpeccun mosekyn HLA I kiracca Ha moBepxHocTH KiieToK. Cpe-
I 61aronpUsITHBIX (PAaKTOPOB MPOrHO3a CIEAYET OTMETUTH BbISIBIIC-
Hue ajuteneit al; a2 u a3 reHa c-Ha-ras; LL- u LS-renoruma L-myc
u akcrpeccuto adekTopHbix Mosiekya HLA I kiacca.

B 3aBucHMMOCTH OT HAJIMY WS WK OTCYTCTBUS HEOIATOMIPUSTHBIX
TeHETUYECKUX U UMMYHOJIOTHYECKUX (DAKTOPOB MPOTrHO3a C yye-
TOM PacIPOCTPAHEHHOCTH OIMYXOJIM OOJIbHbBIE OBLIN pacTpeieIeHbl
Ha 2 rpynibl. [1py Hanuuru HebaaronpusiTHbIX (PaKTOPOB MPOTHO-
3a 1; 2 u 3 rona npoxuiu 76,9; 38,4 u 30,7% GOJIbHBIX, Y KOTOPBIX
1nocje paauKaaibHOrO XUPYPruyeCcKoro JIeYeHUsI perMOHapHbIX Me-
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and had severe social and economic consequences. LC is the first
most common cause of cancer deaths in 35 economically devel-
oped countries and in the Russian Federation. Annual increment
in LC incidence in Russia is 3.4% with more than 60,000 new
cases detected every year [5].

Prognosis in non-small cell lung cancer (NSCLC) following
radical surgery is currently based first of all on disease advance.
However, the 5-year survival even in regional lymph node nega-
tive cases is 50 to 70% [5]. Group prognosis fails to meet current
requirements of clinical oncology, to assess biological features of
the tumor in individual cases and to individualize monitoring
and treatment policy.

Owing to the study of neoplastic and normal cell genome we
have gained a large amount of data about genetic characteristics
of LC morphological types. Structural and functional changes in
oncogenes may be of prognostic significance. Oncogenes from
myc and ras families are of most importance. Nuclear oncogenes
from the myc family play an important part in cell differentia-
tion, growth and programmed death. The gene L-myc has two
alleles (L and S) with the second one being a product of a point
germinal mutation. There are therefore three genotype variants,
i.e. LL, LS and SS. The presence of the S allele in NSCLC is
associated with rapid tumor progression and dissemination but
not with tumor differentiation [14; 15; 18; 19].

Oncogenes from the ras family including H-ras are most fre-
quently expressed on tumor cells and participate in intercellular
signaling. Of much importance is normal allele polymorphism of
the c-Ha-ras gene due to the presence of a region with variable
tandem repetitions in the nontranslatable gene portion. Four of
them are defined as common (al, a2, a3, a4). The a4 of c-Ha-ras
is associated with high metastatic potential of the tumor [3; 13;
18].

Major histocompatibility complex (HLA) is responsible for
tissue compatibility and is characterized by complex structure,
high degree of polymorphism and importance of induction prod-
ucts. Genes of HLA class I are responsible for immune response
[3; 10].

We studied 78 NSCLC patients undergoing radical surgery at
the Thoracic Department, N. N. Blokhin RCRC RAMS to find
that a4 allele in c-Ha-ras, SS genotype of L-myc and the absence
of HLAI molecules on cell surface were associated with poor
prognosis. Favorable prognosis was associated with the presence
ofal, a2 and a3 in c-Ha-ras, LL and LS genotypes of L-myc and
expression of HLA class I effectors.

The patients were divided into 2 groups with respect to the
presence or absence of poor genetic and immunological prog-
nostic factors and disease advance. One-, 2- and 3-year survival
rates in cases with poor prognostic factors and no regional lymph
node metastases after radical surgery were76.9, 38.4 and 30.7%
respectively, cf. 81.2, 81.2 and 81.2% respectively for patients
with favorable factors (fig. 1).

Of note is high prognostic significance of the factors in ques-
tion as to outcomes of surgical treatment of NSCLC patients
presenting with similar disease advance.

Basing on these results we thought reasonable to continue
with individual diagnosis and studied additional molecular
genetic factors in a patient group with similar clinical and mor-
phological characteristics. We analyzed survival in 49 patients
with differentiated squamous-cell LC T2NOMO undergoing
surgery at the Thoracic Surgery Department, N. N. Blokhin
RCRC RAMS. Study of prognostic significance of genetic shifts
(deletion of various locuses of chomosome 1 short arm, tumor
ploidy), mutant p53 expression, vascular endothelial growth fac-



TacTa30B BBISIBICHO HE ObLIO, MPU HAJIMYUU OJArONMPUSTHBIX —
81,2; 81,21 81,2% cootBeTcTBeHHO (pHC. 1).

Ol1ieHKMBas MOJlyYeHHbIE TaHHbIE, CAEAYeT OTMETUTh BBICOKYIO
MHGOPMATUBHOCTh N3YUYeHHBIX (PaKTOPOB B TPOTHO3MPOBAHUY pe-
3yJILTATOB XUpypruueckoro jedyeHus: 6oabHbix HMPJI ¢ ogunako-
BOI1 pacIpOCTPaHEHHOCTHIO OITyXO0JIEBOTO Ipoliecca, YTO A0 CHX
MOp NPEACTABISAIOCHh BeCbMa 3aTPYAHUTENbHBIM.

YUuTHIBas MOJlydeHHBIC Pe3YIbTaThl, Mbl COWIN HEOOXOTUMOI
JNATbHENIIYI0O MHANBUAYAIM3ALIMIO TTPOTHO3a U M3YYMJIM JOTIOJHU-
TeJIbHbIC MOJIEKYJIIPHO-TeHeTUYeCKUe (haKTOPhl HA OMHOPOIHOM
KIIMHUKO-MOPMOJOTUIECKOM TpyIie. MbI TIpoaHATM3UPOBAIN BbI-
>KBaeMocTh 49 6onmbHBIX AMthepeHIIMPOBAHHBIM TUIOCKOKIIETOYHBIM PJT
T2NOMO, orteprpOBaHHBIX B XUPYPrUYECKOM TOPaK0adIOMUHAIBHOM OT-
neneHn POHLL um. H. H. broxuna PAMH. M3yyeHue mporHoctuye-
CKOI1 3HAUMMOCTH (HDaKTOPOB TEHETUIECKO HECTaOMIBbHOCTH (fe-
JICMU Pa3IUYHBIX JIOKYCOB KOPOTKOTO Ijieya 1-if XpOMOCOMBI,
TUTOMAHOCTb OIyX0Jin), 9Kcnpeccuu MyraHTHoro pS3, VEGF (vas-
cular endothelial growth factor — akTop pocra aHgorenus), Bel-2,
Bax u mponudepaTtiBHONM aKTUBHOCTH OITYXOJIEBBIX KJIETOK (COOT-
HOILIEHUE KJIETOK B pa3HbIX (ha3ax KJIETOUHOTrO LIMKJIA) BbITIOJHSI-
JIOCh Ha OTHOPOIHOM KJIMHUYECKOM MaTepHae.

KoimoueBbIM GeJIKOM, PEeTYIUMPYIONIUM MeXaHU3Mbl €CTECTBEH -
HOI Tubenn KIETKU, SIBISETCS OEJIOK — CYMpeccop OIyXOJIeBOTO
pocTa pS53, HEOOXOAMMBIN Ml aKTMBALMU HEKOTOPbIX (hopM
artoniro3a [6; 17; 18]. VEGF siBisiercst rimaBHbIM (haKTOPOM, MH/IY-
LHUPYIOINUM 00pa3oBaHWe HOBBIX COCYIOB B ommyxosn. OH CTUMY-
JIMPYET AeJIeHUEe M MUTPALIMIO SHIOTEIUATbHBIX KJIETOK OIu3Ieka-
mux cocynoB. Dkcnpeccusi VEGF cBunerenbcTByeT 0 BHICOKOM
MeTacTaTUYecKoM MoTeHuane omnyxonu [7; 8]. CeMeiicTBO reHOB
Bcl yuacTByeT B peryisiiuu amnomnTo3a. Jlydie Bcero n3ydyeHa Kc-
npeccust 6eakoB — aHtaronucroB Bcel-2 1 Bax. Dkcnipeccust Bel-2
rpu maockokietouHoM PJI (25—40% ciy4yaeB) HabIroqaeTcst ya-
1Ile, YeM IpU afieHoKapimHoMe jierkoro (okoio 10% cinyvaeB). be-
JI0K Bax aBisieTcsa ctumynigatopom anonTo3a. Bel-2 n Bax cBsi3biBa-
JOTCST MeXIy CO0O M MHTMOMpYIOT Apyr apyra. [Ipu aHamuse
akcnpeccuu Bel-2 n Bax 3ameueHo, UTO OHU PEeIKO 3KCITPECCUPY-
10TCs1 BMecTe [9].

Jeneunu pa3aIuyHbIX JJOKYCOB KOPOTKOTO Tuieya 1-ii Xxpomoco-
MbI yacTo obHapyxupatoTcsa npu HMPJI. Otu Mmyranuu o0b14HO
BBISIBJISIIOTCS Ha MO3IHUX CTaAusIX 3a00JeBaHUSl U MOTYT UMETh
MpOrHOCTHUYEeCKOoe 3HaueHue. [1peamnonaraercs, 4To KOpOTKOE TIe-
4o 1-i1 XpOMOCOMBI COAEPKUT I'eH UJIU TeHbI-CYNPeCcCOpbl, UHAKTH-
Ballvst KOTOPBIX MPUBOIUT K Tiporpeccunt HMPIT [3].

C nomouipto JJHK-npoToyHO# HIMTOMETPUU C BBICOKOI TOCTO-
BEPHOCTBIO MOKHO OTIPEIEIUTh TUIOMTHOCTD OIYXOJIEBBIX KJIETOK
M OLIEHUTH MX pacrpeaeeHue 1o (aszaM KJIeTOYHOro Iukia. Jdurm-
JiougHbIe (¢ HopMaiabHbIM conepxkanueM IHK) connnHbie omyxo-
Jau, B ToM uucie u PJI, ornnyaiorcst 6osee 06J1arornpusiTHbIM Tpo-
THO30M, YeM aHeyIUIOuaHbIe (C 60jiee BHICOKUM COAEpKaHUEM
JAHK). Onyxo/u ¢ BBICOKMM cojliep:KaHueM KJIeToK B S-chaze Kiie-
TOYHOTO 1IMKJIa, KaK MTPaBUJIO, XapaKTepU3yIOTCsl OBICTPBIM POCTOM
U BBICOKOU MeTacTaTUYeCKOM aKTUBHOCTBIO [5].

Bce 6obHbIe ObLTM pa3aeaeHbl Ha 2 Tpyrinbl. [TepBylo coctaBuin
25 4enoBeK, KOTOPBIC MPOXKUIN MeHee 3 JieT (HeOIaronpusiTHbI
MPOTHO3), 2-10 — 24 60JIBHBIX, TPOXUBIIMX O0Jee S j1eT (oaronpu-
STHBII MPOTHO3). [PyNmel He pa3IMYaNnCh MO OOLICITPUHSITHIM
KJIMHUKO-MOPMOJIOTUISCKIM IMapaMeTpam: MOy, BO3PacTy, JIH-
TEJLHOCTU aHAMHEe3a, CTOPOHE MOPaKeHMS, JIOKATU3AIUU OITyX0-
JIY, KIMHUKO-aHaTOMU4eckoil popme, muddepeHIIMpoBKe U pa3-
Mepy TEepBUYHOI OIyXOJIM, a TaKXKe M0 00beMy XUPYPrUIecKOTo
BMeIIaTeIbCTRA.

MoHodaKkTOpHBIN aHaIU3 IM0Ka3ajl, YTO 3HAYMMbIMU HE3aBUCU -
MBIMU HEOJIarOMPUSTHBIMU (DaKTOpaMU MPOTHO3a TTPU TJIOCKOKIIe-

1,2 81,2
8 76.9 81,2

38,4

BbixvBaemocTb, %
Survival, %

12 mec/mo 24 mec/mo 36 mec/mo

PucyHok 1. BbXkMBaeMoOCTb B 3aBUCUMOCTU OT FreHETUYECKUX
N UMMYHoOJTI0rM4eckux ¢pakTopoB NPorHo3a B OTCYyTCTBME MNOo-
pakeHus permoHapHbIX IMMPOKOINEKTOPOB.

Pasnnunga 3-neTHeln BbkBaemMocTun focToBepHbl (p=0,01). Tem-
Hble CTONBOUKN 0603HaYaOT 6NaronpPUNATHLIN, CBET/IbIe — Hebnaro-
MPUATHBINA NPOrHO3.

Figure 1. Survival with respect to genetic and immonological
factors of prognosis in cases with negative regional lymph
nodes.

Significant differences in 3-year survival rates (p=0.01). Dark bars
are good prognosis, light bars are poor prognosis.

tor (VEGF), Bcl-2, Bax and tumor cell proliferation activity
(ratio of cell numbers in different cell cycle phases) was made on
similar clinical material.

The tumor growth suppressor protein p53 is the key regulator
of mechanisms of natural cell death that is responsible for activa-
tion of some apoptosis types [6; 17; 18]. VEGF is the main induc-
er of tumor neovascularization. It stimulates division and migra-
tion of endothelial cells in neighbor vessels. VEGF expression is
indicative of high metastatic potential of the tumor [7; 8]. The Bcl
gene family participates in apoptosis regulation. Expression of
antagonist proteins Bcl-2 and Bax is best studied. Bcl-2 expres-
sion in LC is found more frequently (25 to 40% of cases) than in
lung adenocarcinoma (about 10%). The protein Bax is an apop-
tosis stimulator. The Bcl-2 and Bax bind to and inhibit each other.
Expression of both Bcl-2 and Bax is not common [9].

Deletions of various loci of chromosome 1 short arm are often
found in NSCLC. These mutations are mainly detected at
advanced disease and may be of prognostic value. The chromo-
some 1 short arm is thought to contain a single or several suppres-
sor genes whose inactivation leads to NSCLC progression [3].

DNA flow cytometry detects tumor cell ploidy and assesses
their distribution by cell cycle phases at high accuracy. Diploid
(having normal DNA content) solid tumors including LC have a
better prognosis than aneuploid (having increased DNA con-
tent) ones. Tumors with a high portion of cells in the S-phase of
cell cycle generally demonstrate rapid growth and high metastat-
ic activity [5].

The patients were divided into 2 groups. Group 1 was com-
posed of 25 cases failing to survive 3 years (poor prognosis) and
group 2 consisted of 24 patients surviving 5 years (good progno-
sis). The groups were well balanced with respect to standard clin-
ical and morphological characteristics, such as gender, age, his-
tory duration, left or right lesion side, tumor location, tumor
clinical and anatomical type, differentiation and size, and to
extent of surgical intervention.

A unifactorial analysis demonstrated that mutant p53 and
VEGF expression and the absence of Bcl-2 and Bax, deletion of
chromosome 1 short arm, tumor cell aneuploidy and high per-
centage of S-phase cells are significant independent factors of
poor prognosis in squamous-cell LC(table 1). The effect of these
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Tab6nuua 1 / Table 1

PacnpepneneHue nporHoctuyeckux ¢pakTopos npu niaockoknetodyHom PJ1 T2NOMO B 3aBMCUMOCTHU OT 00LL el BbDKMBAaeMoOCTH, %
Distribution of prognositc factors with respect to overall survival in squamous-cell LC T2NOMO, %

MporHocTuyeckne pakTopbl OB<3ner | OB>5ner p
YacTtoTa geneummn KopoTkoro nneva 1-n xpomocomel / Deletion of chromosome 1 short arm 52 8,3 <0,05
YacTtoTa aHeynnongumn / Aneuploidy 75 37,4 <0,05
YacToTa akcnpeccum p53 / p53 expression 88 41,7 <0,05
YacTtoTta akcnpeccun VEGF / VEGF expression 76 25 <0,05
YacTtoTta akcnpeccun Bel-2 / Bel-2 expression 20 42 >0,05
YacToTa akcnpeccum Bax / Bax expression 16 29 >0,05
KonunyecTtBo KNeTok B S-dase knetoyHoro uukna / S-phase cells 9,56 5,76 <0,05
Prognostic factors 0OS < 3years |OS >5years P
OB/0OS — o6uas BbknsaemocTs / overall survival.

TouHoM PJI sBnstiorest akcnpeccusi myrantHoro pS3 u VEGE, or-
cytcTBHe aKenpeccun Bel-2 u Bax, nenenust kopoTkoro rureda 1-it
XPOMOCOMBI, aHEYIUIOMIUS U BBICOKAST TOJISI OIYyXOJIEBBIX KJIETOK
B S-daze kierouHoro 1ukia (tada. 1). C yueTroM TaHHBIX MOHO-
dakTOpHOTO aHaIM3a MOICYUTAHO, HACKOIbKO MCCIIeTOBAaHHbIE
(akTOphI BAUSIOT Ha MPOAOKUTEIbHOCTD KU3HU OOJIBHBIX TIIOC-
kokjeTouHbIM PJI (puc. 2). Haubosee 3HaUUTENIHHO €€ yBeIUUMBA-
o1 orcyrcTBue 3kcrnpeccun VEGF u akcnpeccust Bel-2 (BecoBbie
Koo duuneHTsl 14,19 u 13,37 cOOTBETCTBEHHO), a YMEHBIIAIOT —
aHEYTUIOMIMSI Y BBICOKOE COIEPXKaHME OIMyXOJIEeBbIX KJIETOK B S-ha-
3¢ KJIETOYHOTO IMKJa (BecoBble Koaddumento —13,36 u —8,61
COOTBETCTBEHHO).

WHTepecHBIMM, Ha HAIll B3TJISII, MPEACTABISIIOTCS pe3yIbTaThl
cpaBHeHUsT (PaKTUYECKOU MPOJOKUTEbHOCTU KU3HU C pacyeT-
HOM, BBIYMCIEHHON MO BECOBBIM KO3(DOUIIMEHTaM M3y4eHHBIX
bakTOpOB MporHo3a (puc. 3). OHU IEMOHCTPUPYIOT BHICOKYIO TOY-
HOCTh OLIEHKH TTPOJIOJKUTEIBHOCTU XXKM3HU 110 JTAaHHOMY METOIY.
Tak, B HabOTIOIEHUSIX, KOTJAa pacuyeTHast MPOIOKUTEIBHOCTD K13~
HM He npesbiiaia 40 Mec, TOYHOCTh IIPOrHO3a cocrasuia 92,6%,
MPU MPOTHO3UPYEMOI MTPOOJKUTEILHOCTU XU3HU Oosiee 40 mec
Bce 0OJIbHbIE MEPEXUIU S-JTeTHUI cpoK HabmoaeHus. Omunbka
MeTO/Ia B LIeJIOM He npeBbicuiia 4,1% u Obuta cBsi3aHa ¢ 2 CllydasiMu
3aHMXXEHHOM pacyeTHOM MPOAOKUTEIbHOCTU KU3HU. YIaaeHue
W3 perpecCUOHHOTO aHaJM3a Jake OMHOTO (paKTopa IMPOTrHO3a MpH-
BOIMT K 3HAYUTEJIbHOMY yBeJIUYEeHMIO ook (ot 8,1% mipu mc-
KJIIOYEHUM U3 aHajIM3a aKcrpeccuu Bax mo 12,2% npu uckiode-
HuM aHeyruiouauu v akcnpeccuu VEGF).

HWccnenoBanue mo3BOJIMIIO BEISIBUTH Pa3IMUUsl B OMOJIOTMIECKUX
0COOEHHOCTSX TJI0CKOKJIeTouHoro PJI mpu ogmHakoBbIX MOpdO-
KJIMHUKO-aHATOMUUYECKUX XapaKTepUCTUKaX HOBOOOpa30BaHMIA.
ToJIbKO KOMIUIEKCHOE MCTIOJIb30BaHNE MOJIEKYJISIPHO-TeHETUIeC-
KHX MMapaMeTPOB YBEJIMYMBAET TOYHOCTh MHAMBUIYaJbHOTO MPO-
THO32 PE3yJIBTATOB XUPYPIUYECKOTO JeUeHUs 00IbHBIX TuddepeH-
LUPOBAaHHBIM IJIOCKOKJIeTOYHbIM PJI T2NOMO u, ciienoBaTe/ibHO,
MO3BOJIIET ONTUMU3MPOBATH JICYCOHYIO TAKTUKY Y TTOBBICUTH Kavye-
CTBO HaOJII0IeHUST 32 OOJbHBIMM.
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factors on life time of squamous-cell LC was assessed by multi-
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We found it interesting to compare factual and calculated
(basing on factor weight coefficients) life time values (fig. 3). The
comparison proved highly accurate

lifetime estimates by the above-described technique. The
prognosis accuracy was 92.6% for cases with calculated lifetime
less than 40 months, all cases with calculated lifetime more than
40 months survived 5 years. The total error of method was not
more than 4.1% and was due to 2 cases with underestimated life-
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PucyHok 2. BausgHue MoneKynsipHO-reHeTU4eCKnx Mmapke-
POB Ha 00LLYyI0 BbDKMBaeMocTb nNpu auddepeHumMpoBaHHOM
naockoknetoyHom PJ1 T2NOMO.

| — akcnpeccusa mytaHTHoro p53; Il — akcnpeccus Bel-2; Il — oT1-
cyTcTBMe akcnpeccuun Bax; IV — oTcyTtcTBue akcnpeccun VEGF,
V — oTCyTCTBME Aeneumm KOpoTkoro nneya 1-m xpomocomsl; VI —
aHeynnonaus; VIl — BeICOKOe coaepxxaHune KneTok B S-dase kie-
TOYHOrO LMKNa.

Figure 2. Effect of molecular genetic markers on overall sur-
vival in differentiated squamous-cell LC T2NOMO.

| — mutant p53 expression; Il — Bcl-2 expression; Il — no Bax
expression; IV — no VEGF expression; V — no chromosome 1
short arm deletion; VI — aneuploidy; VIl — high percentage of S-
phase cells.
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Figure 3. Comparison of predicted (1) and actual (2) lifetime values in patients with squamous-cell LC T2NOMO.
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