Kaununecxue uccaedobarus

Hamp uccaegosaHnsl MpogoKawoTCs, B OJIMXKaiflee BpeMs
IJIAHUPYETCS NCMONB30BAHKE PYUHOTO FAMMa-JeTeKTOpa B COYeTa-
HUMY C IBYMS BBINIIEYKa3aHHBIMA MeTonami. [1o Haliemy MHeHHUIO,
Metoauka 6noncuu CJIY siBiseTca nepcneKTHBHOM. JlanbHeiimue
HCCIeNOBaHUS B 3TOH 001aCTH MOTYT IPUBECTH K pa3paboTke 00b-
€KTUBHBIX KPUTEPUEB, [T03BOJIAIOLINX BLIACAUTD IPYITITHI HOMLHBIX,
MOMJIEXAWUX M He MOLIEXKALUMX TIOAMbIIIeYHoH tuMdboanccek-
LIMH. DTO IIOMOXET YMEHBIIUTb KOJIUYECTBO MAMEHTOK, CTPANAIo-
LIMX pa3/IMYHBIMH (DYHKIMOHANBHBIMU HAPYIHEHUAMH BCACACTBUE
nepeHeceHHoi JuMdaneHskTomMun. Mcnonb3oBaHue METOIUKH
obnapyxenna CJIY Mo3BoiUT COCTABUTH CXeMY JAuMGpOOTTOKA
(mumdoapenaxa) mis KaxXnod KOHKPETHOI OOJIbHOM, YTO JacT
BO3MOXXHOCTb MMOOITH K JIeUeHNI0 OOJIBHEBIX 60J1€€ MHAMBUAYANb-
HO (IIpoBelieHUe IapacTepHaIbHON AMMbOIUCCEKLNU, TPOBENE-
HME aIbIOBAHTHOH XMMUOTEPANMKY U Ty4eBOi TEPATTHHN).

IMepCneKTUBHBIM TAKXKE SIBISICTCS UCITONB30BAHUE METOANKM
[IpU MeJIAHOME, PaKe IOJIOCTH pTa, MOJOBOTO WIEHA, BYJIbBHI H,
BO3MOKHO, TP APYTUX JOKATU3AIMIX OIyXoJIei.
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OKCITPECCUA MOJIEKYJIAPHO-BUOJOTHIECKHX
MAPKEPOB [P CAPKOMAX MATKUX TKAHE

'HUH xaununecxoii onkosoeuu, *HHH sxcnepumenmansroii duazno-
CMUKU U mepanuu onyxoaeil

B CTPYKType 310Ka4eCTBEHHBIX ONYXOJeil YeI0BeKa CapKOMbL
Markux TkaHeit (CMT) 3aHuMaroT BECbMa CKPOMHOE MECTO, COCTa-
BT OKONO 1% BCcex oHKoNMoruyeckux 3abonesanuii. Hambonee
BBICOKa 3a6051eBaeMOCTb HabmoaaeTcst B Bozpacte 20— 30 m40—50
JgeT. Iloa oOmuM Ha3BaHWEM «CapKOMBI ° MATKUX ~ TKaHeil»
00BbeAVHSIOT GONBIIOE KOJIHYECTBO 3IOKAYECTBEHHBIX OIYXOJIeH,
Pa3sTUYAIoNINXCS 110 KITMHIYeCKUM U MOP(OJIOIMUECKAM NMPU3Ha-
KaM. Bwineisior onyxonu M OmnyxonaenogoOHble 06pa30BaHUs
CIEAYIOMIUX TKAHE U 3NECMEHTOB CIOXHBIX CTPYKTYPHBIX 00-
pasoBadUii: Gubpo3HOIt, KUPOBOH, MBITIEYHONH, TUMbDOUTHON,
CUHOBHAILHOM TKAHU, ME30TEINS, KPOBEHOCHBIX COCYIOB, IIEpPH-
¢bepruecKnX HEPBOB, CUMIIATHYECKMX TAHIIINEB, NTAPATaHIHO3HbIX
CTPYKTYP, MYJBTUIIOTEHTHOM ME3€HXMMBI ¥ 3MOPMOHAIBHBIX
CTPYKTYp. MHOTHe ¥3 HHX BHI3BIBAIOT Y NAaTOJIOTOAHATOMOB CYIIE-
CTBEHHBIE TPYIHOCTHU KaK B ACIIEKTE MPAKTU4ecKOoil Mopdonornye-
CKOI TMArHOCTUKM, TAK M B PEUICHUH BOTIPOCOB MX KJIETOYHOMU
nuddeperimpopku. Haubonwimit nporpecc B pelIeHNH YKa3aH-
HbIX IPOOIEM CBA3aH C NCIIONB30BaHIEM MIMMYHOTHCTOXMMMU.

3a nocnenHue HECKOJIbKO JAECATWISTHI HJOCTUTHYT 3HA4YMUTENb-
HEI MPOTpece B NOHUMAHMM MONCKYNSIDHOM OUOIOTHU KIETKH.
CTBJIVI M3BCCTHBI MHOTIHE MEXaHU3MBI KOHTPOJIS KIECTOYHOIO
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MOLECULAR BIOLOGICAL MARKER EXPRESSION IN
SOFT-TISSUE SARCOMAS

!Institute of Clinical Oncology, *Institute of Experimental Diagnosis
and Therapy of Tumors:

Soft tissue sarcomas (STS) are not common tumors being rat-
ed at 1% of all human malignancies. The highest incidence is re-
ported in age categories 20 H30 and 40— 50 years. The term "soft-
tissue sarcomas' is a general name for a large number of malignant
tumors different in clinical and morphological features. The tu-
mors and tumor-like lesions are classified into those originating in
fibrous, adipose, muscular, lymphoid, synovial tissues, mesothe-
lium, vessels, peripheral nerves, sympatic ganglia, pluripotent
mesenchyma. Many of them are associated with certain difficul-
ties related to practical morphological diagnosis and cell differen-
tiation. The greatest advance in solution of these problems was as-
sociated with immunohistochemistry.

Over the last decades there was a significant progress in the
understanding of molecular biology of the cell. Many mecha-
nisms were discovered that were responsible for cell division and
death control, maintenance of genetic stability, pathways of signal
transmission from receptors to nuclei, etc. It has been found that
mutations of some genes whose protein products are involved in
regulation of the above-mentioned processes (oncogenes) may
result in cell transformation. These pré'cesses are also controlled
by tumor growth suppressor genes. Intercellular interactions



Clinical Investigations

JeIEHUA M CMEPTH, MOJuepKaHUsA TeHETUUECKON CTabUIbHOCTH,
nyTeil nepefayy CUrHajia oT pelenTOPOB B sIpo U T. 1. OKa3ajioch,
YTO U3MEHEHHUST HEKOTOPHIX GelKOB 3THX MPOLIECCOB — OHKOOeN-
KOB — MOXET MPUBOAMUTH K TpaHcdhopmauuu Kietok. Y 31 xe
YTU HAXOAATCs! 110 KOHTPOJIEM F€HOB-CYNPECCOPOB OITYXOJIEBOTO
pocta. MeXKIeTOYHbIC B3aMMOIEHCTBUS, PETYIHUPYIOLIME CTATYC U
NMOBeJAeHHEe HOPMATBHBIX KJCTOK,. ONPEAENAIOT TaKXe M CHO-
COGHOCTD OIYXOJIEBLIX KJIETOK K MHBA3WU M METACTa3MPOBAHUIO.
Ha ceroansmmuii aeHs uspectHo Gonee 100 6eKoB /WY TEHOB,
W3MEHEHMsE KOTOPBIX HAXOST B 37JOKAYECTBEHHBIX KiaeTkax. Kax-
Jast OMYXONb SIBJSICTCS YHUKANBHOM 110 HaGopy HapylueHuUid, Bo-
BACYEHHBIX B IMpPOLECCH  KaHLEpOIreHe3a. Takue HapyleHUs,
onpenensieMble B OIyXONEBOi TKAHH, U IOJYYHIM Ha3RaHWE MO-
JIEKYJISIPHO-OHOJIOTHYECKUX (MOJIEKYJISIPHBIX) MAPKEPOB OIIYXOJIH.
Bce OHM y4acTBYIOT B PETyJIAIIMM KJICTOYHOIO LIMKIIA, anolro3a,
anddepeHUUPOBKY, MOPGHOTeHETUYECKUX PpeakuUuil KIICTKH.
IosiBMIOCH MHOXECTBO . COOOIIEHU, YTO OMNpejaenreHue Mo-
NEeKyJIIpHO-OMOJIOTHYECKUX MAPKEPOB B TKAHU OMyXOJIM MOXET
JaBaTh MPOTHOCTHYECKYIO M TNPEACKA3hIBAIOIIYI0 XHMHUOpE-
3UCTEHTHOCTb HH(OPMAIIHIO.

OcobeHHOCTI IKCIIPECCUH MOJIEKY IS PHO-O10JIOrMYeCKIX Map-
KEpOB aKTHBHO M3Y4YaKOTCs! IIPU MHOTHUX 3/I0KaYeCTBEHHbIX 3a00.1¢e-
BAHMSX: PaKe MOJOYHON Xene3bl, ONyXOoJNsx JIeTKOro, TOJNCTOM
KMIIKH, SMYHUKOB. HeKoTophie U3 HUX IIUPOKO MCITONB3YIOTCS B
KIIMHUYECKOH OHKONOTHH LIS ITPOTHO3UPOBAHUS TeueHHs 3aboe-
BaHNS ¥ 2(DpheKTHBHOCTH XMMUOTEPANTNY Y KAaXN0ro OTAEILHOTO
6opHoro. OaHaxo NpHU capKoOMax MSTKHX TKaHEH Takue Hapyure-
HUsI B 3KCIpeccr Be/IKOB U3YIEHHI ILTOXO.

Vicriosnib3oBaHKe B PYTMHHON MATONOr0aHaTOMUYECKON Mpak-
THKE OINPEAEIEHUS MOJEKYIAPHO-6GUONIOTHYSCKHUX MApKEPOB MO-
3BOJIUT MPOrHO3UPOBATh TEUEHKE 3TOKAYECTBEHHOTO 3a00/I€BaAHHUA,
OLIEHUTHb YYBCTBUTEALHOCTh OIMYXOJU K XuMuorepanuu. Kpome
TOTO, TMPOIPECC B U3YYCHHUU MOJIEKYAIPHBIX MEXaHU3MOB
KaHLUEPOTeHEe3a OMyXONeii MArKUX TKaHeil, BO3MOXHO, obecredur
MOSABJICHHE HOBBIX TOAXOIO0B K JICYEHUIO CAPKOMBI MSITKHX TKaHeH.

M3Menenns B nponeccax, KOHTPOIHpyeMbIX pS3

Mosnexyna p53 cocrour u3 392 aMMHOKMCIOT U o0pa3yeT Te-
TpaMepHBI KOMITIeKC. B KieTke MpoUCcXoauT MOCTOSTHHEBINA CUHTE3
Oeaka p53, onHako oH OBICTPO mmoABepraercs YOHWKBH-
TUH3aBUCUMOMY pa3pyIlleHHIO B mpoTeocoMax. [loaroMy B KieTkax
OOJIBIIMHCTBA TKAHEH YPOBEHD 0€71Ka OUCHb HU3KKMI M HAXOOUTCH Ha
MOpOTe ACTEKIIMHU. DTOT GeJIOK SBISIETCS KIIOYEBBIM KOMIIOHEHTOM
BHYTPMKJIETOUHO! 3ALUMTHON - CUCTEMBI, TpPEAOTBpalAOLICii
nosIBJEHHE B OpraHu3Me aHOMaldbHBIX KAeToK. ITpu pa3muyHeIx
CTPeCCOPHBIX M aHOMAJBHBIX [poueccax B KieTke (TIpu
noppexaeHusix JJHK, okcuaatusHOM crpecce, TMIIOKCHM, TUITO- U
THUIIEPTEPMUU, aKTUBALIMKH OHKOT€HOB, BUPYCHONH MHPEKUMM U
HM3MEHEHUH apXUTEKTYPhI KJIETKH) MIPOUCXOIUT aKTUBauua p33, yto
MPUBOANT K OCTAHOBKE KJIETOYHOTO LMKIA B CBEPOYHEIX TOUKAX U
penaparmn JHK uau anonrosy. Ilpu axtuBaiium p53 mMoxer
BLICTYNATh KaK TPaHCKPUINITAIIMOHHBI (hbaKTOp, peryIupyroinii
3KCITPECCHIO0 TAKMX TeHOB, KakK p21/WAF, mdm2, GADD45 (growth
arrest and DNA damage-inducible), Bax, uuknun G, KoTopsie
ONOCPEAYIOT OCHOBHBIC MEXaHU3MBI IeiicTBUA P53. .

INoxn neiicTBMEeM cTpeccopHbiX (haKTOPOB IPOUCXOMUT MOAH(U-
Kauus pS3 MmyTeM MpUCOEAWHEHHS KMHA3HBIX 0CTaTKOB (hocdop-
HOIi KMCIOTH K CEPMHY B mnonoxenusax 15 u 20, yTo npuBOIUT

regulating state and behavior of normal cells also determine inva-
sion and metastatic potential of cells. Today we know more than
100 proteins and/or genes whose anomalies are found in
malignant cells. Every tumor is unique as to its set of abnormali-
ties involved in carcinogenesis. These abnormalities discovered in
tumor tissue are referred to as molecular biological (or molecular)
tumor markers. All of them are involved in regulation of cell cycle,
apoptosis, differentiation, cell morphogenetic reactions. There
are a large number of reports demonstrating that molecular bio-
logical markers in tumor tissue may be factors of disease progno-
sis and predictors of resistance to chemotherapy.

Active study of molecular biological marker expression is in
progress for many cancer sites such as cancer of the breast, lung,
colon, ovary. Some of the markers are widely used in clinical on-
cology to prognosticate disease course and to predict response to
chemotherapy in individual patients. However, there was no con-
siderable study of such protein expression anomalies in STS.

Routine pathological testing for molecular biological markers
will help in future to prognosticate cancer course and to predict re-
sponse to chemotherapy. Besides, the advance in study of molec-
ular mechanisms of carcinogenesis in soft tissue may lead to devel-
opment of new rational approaches to the treatment of STS.

Changes in p53-Controlled Processes

The p53 molecule is a tetramer complex of 302 amino acids.
The cell continuously produces protein p53 that however under-
goes ubiquitin-mediated decay in proteosomes. This protein is -
therefore present in cells of most tissues in very low concentra-
tions next to detection threshold. It is a key component of intra-
cellular defense preventing appearance of anomalies in the cell.
Stress and abnormal processes (DNA damage, oxidative stress,
hypoxia, hypo- and hyperthermia, oncogene activation, virus in-
fection, changes in cell architectonics) inside the cell lead to p53
activation and induction of cell cycle arrest and DNA repair or
apoptosis. When activated the p53 may act as a transcription fac-
tor regulating expression of genes such as p21/WAF, mdm?2,
GADDA45 (growth arrest and DNA damage inducible), Bax, cy-
clin G that mediate p53 main mechanisms of action.

Under stress p53 undergoes modification consisting of con-
nection of phosphoric acid kinase residues to serin in positions 15
and 20 leading to cell cycle arrest and DNA repair. If the DNA
damage is too severe and cannot be repaired an additional serin
residue is phosphorylated in position 46 which leads to AIP1 gene
transcription and launching of apoptosis.

p53 Mutations may be associated with aggressive disease
course and tumor resistance to chemo- or radiotherapy. Mutant
p53 is found in all human tumors at a rate 50-80% per individ-
ual site. However, this does not mean that the apoptosis program
is intact in the remaining 20-50%. There is evidence of the fact
that impairment of wild p53 functioning may be related to wild
p53 block by other proteins, in particular B¢l-2, MDM-2 and
some others. Most of these mutations are missense mutations
and increase the protein life by several fold and thus make it de-
tectable by immunohistochemical analysis of tumor sections.

Active study of p53 mutation and accumulation in STS is in
progress. . Some investigators study several sarcoma types
[4,17,33,34,37], while others are interested in individual histo-
logical types such as dermatofibrosarcoma protuberans [13],
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Kaunurtecxue uccaedoBarus

K OCTaHOBKE KJIeTOYHOro 1ukia u perapaiuu JHK. [Tpu cunpHbIx
noBpexneHusax JHK, koTopsie HeBO3MOXHO pellapupoBarh, ¢oc-
dopunupyeTcsa JONOMHUTENbHBIN CEPUHOBBLA OCTaTOK B TTOJIOXe-
HUHU 46, YTO IPUBOIUT K TPAHCKPUIILIMU reHa AIP1 u, B KOHEYHOM
HTOTE, K 3aITyCKY aIlonro3za.

Myratiy p53 MOryT GbITh ACCOUMHPOBAHBI € arpecCHBHOCTBIO
TeueHus 3260CBAHMS Y YCTOHYMBOCTHIO OTTYXOJIEBBIX KJIETOK K X1~
MHO- WJIY JIY4eBOi Tepanni. MyTaHTHBIN THIT p53 BCTpedaeTcs BO
BCEX THMITAX OIyXoJel yenoBeka B cpenHeM B 50— 80% ciydyaes npu
Kaxnoil Joxanu3aimy. OJHaKO 3TO HE 3HAYUT, UTO B OCTAJIbHBIX
20 —50% cryJaeB IPOrpaMMa anofnro3a OCTacTcs UHTaKkTHOM. EcTh
JIOKA3aTeNbCTBA, YTO B ONYXOJISIX UENIOBEKA HapylueHue (hyHKIUU
P53 IUKOTO THITA MOXET GbITh CBI3aHO U ¢ B10KaN0i P53 «IUKOTO»
THIA APYTMMH NpoTeMHaMu, B yacTHocTH Bcl-2, MDM-2 u ap.
BOIBIIMHCTBO U3 3THX MYTALIN ABIAIOTCS MUCCEHC-MYTALIUSIMHU U
VIUTHHAIOT BpeMs KW3HU Geslka B HECKOJIBKO pa3, 4To JeNacT BO3-
MOXHBIM €T0 ONpeAeIeHe UMMYHOTHCTOXMMHIECKUMU METOAAMU
Ha Cpe3ax OImyxoueit.

IIpucyrcTBue MyTarmii p53 H €ro HAaKOIUIEHUE AKTMBHO U3y4aeT-
cst npu CMT. Psin cenenosaHuii BKIIOYAET HECKONBKO Pa3IMIHBIX
THIIOB capkoM [4, 17, 33, 34, 37], apyrvie — TONBKO ONPEneIeHHbIH
rUCTOJIOrMYECKHH THTL: IepMaTodubpomaTocapkoMy [13], anokaue-
CTBEHHYI0 (PMBPO3HYIO TUCTHOITUTOMY [29], neiiomuocapkomy [19],
CHHOBMAJIBHYIO capkomy {2, 7, 31], aumocapkomy {6, 28].

Dkcnpeccuto p53 npu CMT Haxomar npumepHo B 10—30%
cJIyJyaeB, YaCTOTa 3KCIPECCUM P53 BapbUpyeT B 3aBUCHMOCTH OT
THCTOJIOTHYECKOro Tuna onyxonau. B wiccremoBaHuax Haxomar
MOBbIIICHHYIO 3KCNPecCHIO pS3 TpH CHHOBUAJILHON capKOMeE 1o
CPABHEHHUIO C IPYTUMH TUTIaMU onyxosieil. BrICOKy10 3KcITpeccuio
p53 Haxomat nipu pabaomuocapkoMe (70%) M 310Ka4YeCTBEHHOMN
ureanHoMe (20%), HU3Kyi0 — npH GUOPOCApKOME U TUTNIOCAPKOME
(13%) [16, 17].

Bospiiioe 3HaYeHUE MMEET CTENEHb 310Ka4YeCTBEHHOCTH OMyXO0-
JIeH: TaK, €C1M MYTAHTHBIN P53 He HaXOmAT B ONYXOJISX HU3KOU
CTCIICHU 3JI0KAYECTBCHHOCTH, TO B OMYXOJSIX BBICOKON CTETIEHH
3JI0Ka4eCTBEHHOCTH DKCNPeCCHst MyTaHTHOTO pS3 mocturaeT 33%
[8]. Onyxonmu 6onbIIuX pa3MepoB (Goliee 5 cM) MoryT uMeTh 6omee
BLICOKYIO 4aCTOTy 3Kcmpeccuu p33 (36%), ueM capKOMEl MaJloro
pa3Mepa (MeHee 5 cM) (3%). [To ApyruM AaHHBIM, PUCYTCTBUE
P53 B OnyxoneBbIX KJIETKaX He KOPPEANPYET ¢ THCTONOTUYECKUM
tunom CMT, pazMepoM OmMyXxoau, KJIETOYHOCTHIO, HATHIUEM
HeKpo30B [24].

HepenieHHBIM OcTaeTcsi BONPOC O CTAHIAPTU3ALUU KPUTEPUEB
OLIEHKH TUIEep3KCIpeccH pS53. B HekoTOpBIX UCCAETOBAHUAX
KPUTEPHEM pasiejcHUs Ha P53-noloXuTeNsHbIE U p53-0oTpua-
TeJabHBIC onyxonu Geina BeIGpaHa Touka 20% MONOXUTENBHBIX
kiIeToK [8]. KomnyecTBo momoXuTeTbHBIX IO P33 CiIydaeB cocTa-
BUIO 25%. B npyrux mccaeposanusix cut-off Toukoii cnyxumno
3HaueHue 10% p33-nonoxuTeabHbIX KAeTok [17]. Onmyxomnu uMenu
CWJIBHOE OKPalIMBAHHUE siAEp ONYyXOJEeBHIX KIETOK. B uccaeno-
BaHUM, BriaovamoweM 101 coywail capkoM. MATKMX TKaHEH,
cpelHee KOMUYECTBO PS3-MONOXHUTENBHBIX KIETOK COCTABUIIO
TopKo 20,3% [5].

Posis nporaocTraeckoil 3HaYMMOCTH 3KCIIpeccuu pS53 mpu cap-
KOMax MSTKMX TKaHe# OCTaeICs HEAOCTATOYHO W3YyYeHHOM.
A.Kawai nokasan, uro npucyrcTeue pS3 B sipax KIE€TOK KOPPEnIn-
PYET € TUIOXMM TIPOTHO30M OGIIeH IPymsl, a Takxke MO cranueit
MSITKOTKaHHBIX oryxosneit [17]. p53 siBnseTcss MPOTHOCTUIECKUM
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malignant fibrous histiocytoma [29], leiomyosarcoma [19], syn-
ovial sarcoma {2,7,31], liposarcoma [6,28].

p53 Overexpression is found in about 10-30% of STS, the p53
overexpression frequency varying in different histopathology
types. The p53 overexpression is found more frequently in synov-
ial sarcoma than in other tumor types. The p53 overexpression is
also encountered in rhabdomyosarcoma (70%) and malignant
schwannoma (20%), and much less frequently in fibrosarcoma
and liposarcoma (13%) [16,17].

Of much importance is tumor malignancy grade: mutant p53
is rarely found in low-grade tumors but is present in 33% of high-
grade sarcomas [8]. p53 Expression is found in more than 36% of
tumors greater than 5 cm in diameter and in 3% of tumors less
than 5 cm. According to other authors p53 expression on tumor
cells is not correlated with STS histology, tumor size, cellularity,
necrosis [24].

Assessment criteria for pS3 overexpression are not clearly de-
fined yet. Some investigators define p53 overexpression as 20% of
p33-positive tumor cells [8]. The p53-positive cases were 25% in
this study. Other investigators consider a tumor to have p33 over-
expression if it contains 10% of p53-positive cells [17]. The tu-
mors demonstrated intensive nucleus staining. In a study of 101
STS patients p53-positive tumors were 20.3% only [5].

The prognostic value of p53 expression in STS is unclear.
A.Kawai demonstrated correlation of the presence of p53 in
cell nuclei with poor prognosis for STS general population and
for MO disease [17]. The p53 is a prognostic marker in synovi-
al sarcoma [2,31]. The 5-year disease-free survival is 18% (me-
dian diseasefree survival 20 months) for p53-positive synovial
sarcomas, cf. 71% (median 145 months) for the p53-negative
tumors (p = 0.0001) [2]. The 6-year. survival of patients with
p53-positive synovial sarcoma was 29% versus 47% for the
p53-negative disease [8]. B.Skytting failed to establish prog-
nostic value of p53 [32].

p53 Mutation is associated with neurofibroma type I (Reck-
linghausen disease) transformation into malignant neoplasm of
peripheral nerves. There was no p53 accumulation in 11 Reck-
linghausen disease-associated neurofibromas (in contrast, inher-
ited neurofibroma did demonstrate anti-p53 antibody staining),
while 6 of 10 malignant schwannomas were mutant p53-positive.
The p53-positivity of malignant schwannoma in patients with
Recklinghausen disease was associated with recurrence and me-
tastasis within 2 years from diagnosis, while patients with p53-
positive sporadic neoplasms of peripheral nerves were disease-free
within 1-7 years from diagnosis [22].

Therapeutic effect of some antitumor agents is related to DNA
damage and, after that, to apoptosis induction. In general, p53
mutations switch-off normal p53 functions such as arrest of G1 or
G2 phases during DNA repair. The p53 mutations may therefore
be a genet1c basis for drug resistance.

Expression of Bel-2 Family Proteins and Apoptosis

Bcl-2 is a main apoptosis inhibitor. The Bcl-2 islocated on mi-
tochondrial external membrane and belongs to a large family
consisting of 16 members. Some of the family proteins (Bcl-2,
Bcl-XI and others) are apoptosis inhibitors, while others (Bax,
Bad, Bid, etc.) enhance apoptosis. The Bcl-2 is found in many
normal cell types. Its expression is extremely high in long-living



Clinical Investigations

MapKepoM TpyNNbl CAHOBHAIBHBIX capkoM [2, 31]. Tak, GonbHbLE ¢
PS53-TONOXUTENBHON CUROBUAJIBHON CaPKOMOI UMEIOT 5-JIETHIOW
6e3peIlMINBHYIO BEIXUBAEMOCTL — 18% (Menuana Ge3peuauBHOM
BeDKMBaeMOCTH 20 Mec), a ¢ pS3-oTpuLaTeIbHBIMU ONYXOASIMU —
71% (meauana 145 mec) (p=0,0001) [2]. 6-1eTHAS BLLXKUBAEMOCTE
p53-nonoxXuTeNbHBIX OOMBHBIX - cocTaBuaa 29%, a pS3-oTpu-
gareasHbix — 47% [8]. B uccnemopanuu B. Skytting pS3 He umen
IIPOrHOCTUYECKOI 3HauuMocTH [32].

MosiBrenne MyTanuii pS3 ceasaHo ¢ TpaHcopMalmeit Heiipo-
¢ubpom I Tiira (Gonesnp PekmHrxayseHa) B 3J10KaUECTBEHHYIO
omyxoJb nepudepuueckux HepBoB. Tak, ecnu 11 nauueHToB ¢ Helt-
podubpoMamMu, acCCOUMUPOBAHHBIMU € OoNe3HbIo PexiinHrxayse-
Ha, He UMeJTM HaKoTuTeHus pS3 (BpoxaeHHas Hefipodhnbpoma ume-
JIa OKpalMBaHWe aHTHTeNaMu K p53), To 6 u3 10 GONBHBIX CO
3TOKAYECTBEHHBIMU IBAHHOMAaMH MMEAU MYTHPOBaHHBIH p53.
[MpucyrcTeue p53 B IiBAHHOMAX GONBHBIX, CTPAAAIOLIMX GOTE3HBIO
PexsuHrxay3eHa, acCOLKMPOBAIOCH C MOSIBICHUEM PELMAMBOB WIH
METACTA30B B TEUEHNE 2 JIeT [10C/1e YCTaAHOBKH UArHo3a, TOTIA KAK
y BCeX p53-MOJOXUTETBHBIX OOJbHBIX CIIOPALHYECKOH OMyXOJIbIO
neprdepUYeCKUX HEPBOB METACTA3kl Y PELLUAUBLI HE ObLIH OOHApy-
KEHBI B TeyeHMe 1 —7 JieT nocie ycTaHOBKY Anardosa [22].

TepanepTndeckuii 3QQPEKT HEKOTOPHIX MPOTHUBOOILYXONEBLIX
areHToB cBs3aH ¢ noppexaeHueM JAHK 1 yxe BTopyHO — € MH-
Jyxuueit arornro3a. B ocHoBHOM MyTaumnu 6eska p53 BLIKTIOHAIOT
DYHKUIMHM HOPMATBHOTO P53, KOTOPBIi OCTaHABIUBAET KIETOYHDIH
k1 B Gl- unu G2-dasax Bo Bpems penapauuu JHK. Tlostomy
MyTalMu p53 MOryT NOTEHIHAIBHO 00eCeYnBaTh FeHETMYECKYIO
OCHOBY YCTOMYMBOCTU K XMMHUOIIpENIapaTaM.

Dkcnpeccus Genkos cemeiicTa Bel-2 n anonros

Bcl-2 — 0AMH 13 IIaBHBIX HHTHOGUTOpOB anonTo3a. OH JIoKaIu-
3yeTcsl Ha HApYXHOM MeMOpaHe MUTOXOHIPUIA U NPUHALICKHUT
K GOJIBIIOMY CEMENCTBY, HACUUTHIBAKOIMIEMY 16 uneHOB. OaHU U3
HUX HHrUGUpYIoT anonTo3 (Bcl-2, Bel-X1 u ap.), ApyTue akTHBUpY-
1ot ero (Bax, Bad, Bid u ap.). Bc1-2 oGHapyXeH BO MHOTHX THIIax
HOpMabHbIX K1eTOK., OcOOEHHO BBICOKA €r0 SKCIIPECCHS B OJIT0-
KMBYIIHX KJIETKAX, HAITPHMED HefpoHax u Ip. B MUTOXOHApHSIX OH
CTabHIM3NpyeT MeMOpaHy, YITPaBJIseT TPAHCIIOPTOM UOHOB, 00pa-
3ysl MOHHBIE TTOPHI, MPeAyNIpekaacT BHIXON psifia (hakTopoB, UHAY-
UMPYIOLIMX aTIoNTOo3.

Akenpecenio Bel-2 Haxomat B 40 — 60% cayvyaeB CapKOM MATKHX
TKaueit [15, 24]. Dkcenpeccus Bel-2 BuINe B OMyX0sX, UMEIOIINX
pasmep 6omee 10 cm [24]. Dkcrpeccust 6eIKOB almonTo3a, B 4acTHO-
cri Bcl-2, omiuyaeTes npu pasinuHbIX THCTOJOTMYECKUX THIAX
CMT. Tak, B 4aCTHOCTH, COOBILAIOT, YTO YPOBEHD KcTipeccun Bel-2
BBIIIIE, M COOTBETCTBEHHO, AMTONTOTUYECKUIA MHIEKC HUXKE TIPH CU-
HOBUAJILHOI capkoMe [5, 18].

Ectb gaHHBIE O TOM, UTO THnepakcnpeccus Bel-2 moxer mpen-
CTaBJIATh ATLTEPHATUBHLIA NYTh MHOXECTBEHHOW JIEKAPCTBEHHOM
yeroitunsoct. MccnenoBanusi, cBsi3aHHbIE ¢ U3y4EHNUEM BO3MOX-~
HocTeil nogasaeHus 3kcnpeccun Bel-2 B olyXx0neBbIX KNETKaX, sAB-
JIAIOTCH OAHMM K3 TIEPCIIEKTHBHBIX HATIPABAECHUI COBpeMeHHOI
3KCINEePUMEHTANbHOM FEHOTEPAITHM OITYXOMEH.

BiMsiHMe MapKepoB anonro3a Ha MpordHo3 3ab0IeBaHus CIIOPEH.
VY 49 GoJbHBLIX CHHOBHAIBHOU capKOMOIt TIOKAa3aHO, YTO BEICOKMIA
VpOBEHb anomnTo3a (MHaekc anonro3a no Merogy TUNEL primie
0,8%), cBs13aH C TUIOXUM NpOTrHo30M 3a6oeBaHust (p < 0,0001) [18].
Dxcmpeccus Bel-2 6p11a cBsg3aHa ¢ 61aronpUsITHBIM MPOTHO30M NS

cells such as neurons. In mitochondria its functions include
membrane stabilization, ion transport control, prevention of re-
lease of some apoptosis inducing factors.

Bcl-2 expression is encountered in 40-60% of STS [15,24].
Bcl-2 expression is higher in tumors greater than 10 cm [24]. Ex-
pression of apoptosis proteins, in particular, of Bcl-2, is different
in different STS types. In synovial sarcoma Bcl-2 expression is
higher and the apoptotic index is lower accordingly [5,18].

There is evidence of the fact that Bcl-2 overexpression may be
an alternative mechanism of multiple drug resistance. Study of
possible ways to inhibit Bcl-2 expression in tumor cells is a prom-
ising field of experimental genotherapy of tumors.

Prognostic value of apoptosis markers is unclear. In 49 patients
with synovial sarcoma high level of apoptosis (TUNEL apoptosis
index above 0.8%) was associated with poor disease prognosis
(p<0.0001) [18]. At the same time Bcl-2 expression was associat-
ed with favorable prognosis for STS patients [24]. The 5-year sur-
vival of Bcl-2-positive cases was 87% versus 53% for Bcl-2-nega-
tive  disease (p<0.05). Bax, p2l, Fas, FasL and ki-67
overexpression was not related to STS prognosis in any of the
studies [5,18].

FAS(APO-1/CD95)-Receptors in Soft-Tissue Tumors

Tumor cell abnormalities may involve both intracellular
mechanisms of apoptosis initiation/progression and recep-
tion/transport of extracellular signals (growth factors, cytokins,
drugs, etc.) as mediated by a specific FAS(APO-1/CD95)-re-
ceptors. ,

FAS(APO-1/CD95)-receptor overexpression is found on cells
of various tumors such as rhabdomyosarcoma, glyoblastoma and
others. However, percentage of FAS(APO-1/CD935)-positive
cells and degree of the receptor expression may vary considerably
with respect to tumor type, degree of progression, etc. Degree of
FAS(APO-1/CD?95) expression is an important:factor in other
human tumors too: the lower the expression, the poorer the prog-
nosis and the shorter survival time.

Proliferation Activity of Soft-Tissue Tumors

Impairment of cell proliferation and apoptosis are the earli-
est events of carcinogenesis and tumor progression. At this stage
normal control mechanisms of cell division and apoptosis are
lost. Unlimited proliferation is a characteristic property of
cancer cells, The number of proliferating cells is an integral
parameter of independence from growth signals, unrespon-
siveness to division-arresting signals, unlimited division, ade-
quate angiogenesis.

Evaluation of the proliferative activity may help to predict ag-
gression and malignancy of tumor disease and, in combination
with other factors, probability of response to therapy.

Antigen Ki-67 recognizes proliferating cells at different phas-
es of cell cycle, i.e. is a reflection of the whole pool of proliferat-
ing cells and the most reliable and strong marker of cell prolifer-
ation. The Ki-67 is recognized by appropriate monoclonal
antibody and is a short-living protein undergoing decay within 1-
1.5 h. Thus, the Ki-67 may detect only dividing cells because it
cannot be accumulated and found on resting cells.

Mean proliferative activity of synovial sarcoma is not high
12.9-7.12% [18,26]. There was no correlation between proliferative
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6oabHpix CMT [24]. Tak, S-1eTHAS BBEIXMBAEMOCTb OONBHBIX C
skcnpeccucii Bel-2 cocrasuna 87%, a Bel-2-oTpuniarenbHbIX
GoabHbIX — 53% (p=0,05). Okcnpeccus Bax, p21, Fas, FasL u Ki-
67 ue oxkaspipana BiusHug Ha nporHos CMT Hu B 0iHOM 3 Hc-
crenoBanmii [5, 18].

FAS(APO-1/CD95) — penentops! B OIyXoJasax
MSATKMX TKaHeH

HapyIimieHus1 B 011yX0J1eBbIX KJIETKAX MOTYT KacaThCs KaK BHYTPH-
KJIETOYHbIX MEXAHU3MOB MHUIHAIIMN U BBIMOJHEHUA TTPOTPAMMBI
aronTo3a, TAK ¥ BOCIIPUATHS Y MPOBECHUST BHEKJIETOUHBIX BHEIL -
HUX CUTHAIOB (pa3MMYHEIX (DaKTOPOB POCTa, LIUTOKHHOB, XHMHUO-
TIPETIapaToB U Jip.), OTTOCPEAYEMBIX COOTBETCTBYIOLUMMU criettndu-
yeckumu FAS(APO-1/CD95)-peuienrtropaMu. .

Axcnpeccus FAS(APO-1/CD95)-peuienTopos o6HapyXUBaeTCa
B OTIyXOJIEBHIX KJIETKAX PasIMYHBIX HOBoOOpa3oBaHuit. OHa Hallne-
Ha B pabaOMHUOCAPKOMAX, ITHOBIACTOMAX U MPOYHX ONYXOJAX.
Onnaxo konuuectBo FAS(APO-1/CD95)-monoXHTeabHBIX KIICTOK
1 CTEMEeHb DKCTPECCHU MOTYT 3HAYUTEHHO BAPBHPOBATD B 3aBUCH-
MOCTH OT THIIa OTTYXOJH, €€ TIPOTPECCHH U T. 1. YPOBEHb dKCNpeC-
cun FAS(APO-1/CD95) umeet 3HaYeHUE U IIPH APYTHUX OMyXOJNAX
YEJIOBEKA: YEM OH HUXE, TEM XYXE NPOTHO3 U KOPOYe MPOROIDKHU-
TeNBHOCTD XU3HH. ’ '

IIpoandrepaTHBHAS AKTHBHOCTH OMYX0JI€i MATKHX TKaHel

HauGonee pannue cobHTHA KAKIEPOTSHE3a U IPOTrpeccupoBa-
HHUS OTyXonei — HapyuleHUs MeXaHU3MOB nponudepanny nu
aroriTo3a B OMyXOJeBhIX KIeTKax. Ha aToii ctaguy TeparoTcs HOp-
MaTbHbIE MEXaHU3MBI KOHTPOJIS1 KJIETOYHOTO JeJIEeHHUS M artonTo-
3a, CocoBHOCTb K HEOrpaHHYEHHOMY Pa3MHOXEHHIO — OHA U3
IJIaBHBIX OCOGEHHOCTEH OMyXoNeBhIX KIeToK. KonuiecTso aensi-
IUMXCH KJIETOK SBISIETCSA MHTETPATHHBIM ITOKA3aTeNIeM HE3aBUCHU -
MOCTH OT POCTOBBIX CUTHAJIOB, HEYYBCTBHTEIbHOCTH K CUTHATAM,
OGIOKMPYIONINM JleJIeH1e, HEOTPAHHYEHHOH BO3MOXHOCTH JIeJie~
HHS, aIEKBATHOTO aHT'MOTCHE3A..

Ouenka npoiudepaTUBHONH aKTUBHOCTH MOXET IOMOYb OIpe-
JEIVTh arPECCUBHOCTD U 30KAYECTBEHHOCTH TEICHMS OIYXONEBO-
ro npouecca, a TAKXKe, B COBOKYIMHOCTH ¢ ApYrMMH (akTopamu,
Y BEPOSTHOCTH OTBETA Ha IPOBOAUMYIO TEpAIIHIO.

Ki-67 BeisBasieT nponudepUpyoILIe KICTKH, HaXOAAIHecsa Ha
pasHbIX ¢hazax UMKIA, U TAKHM 00pa3oM OTpaxaeT Bech My Aes-
UIUXCST KJIETOK, 3TO HAM00/1€E HANCKHBIA M YETKH It MapKep TIPOJIU-
depauun. Auturen Ki-67, onpenensieMblit COOTBETCTBYIOIINMHA
MOHOKJIOHATEHBIMU aHTUTENAMH, KOPOTKOXHUBYIIMI IIPOTEUH, KO-
TOpbIii pa3pymiaeTcd B redenue 1—1,5 4. B cuy atoro Ki-67 netek-
THPYET TOJIBKO AENSAIINECcs KIETKU, TAK KaK He yCTieBAeT HaKallIu-
BaThCA M HE OCTACTCSI B IOKOSALLMXCS KIIETKaX.

Cpennss npoiauhepaTviBHag akKTHBHOCTH CHHOBHAIBHBIX cap-
KOM HEBBICOK2 M cocTasnsieT 12,9-7,12% [18, 26]). He naitneHo
KOppENsIuii MEXTY TIponn(epaTHBHOM aKTUBHOCThIO CUHOBHATb-
HBIX CapKoM M MMMYHOTHCTOXMMMUECKOI akcmpeccueil p53,
MDM2 u p21 [2, 26]. B apyroM Uccaea10BaHUY OITYXOH, HMEIOLINe

MYTaHTHRI pS3, onpeneaecHHbII IYMMYHOTHCTOXUMHUYIECKH, HMETH

BBICOKYIO ITponudepaTMBHYIO aKTUBHOCTS [§].

B uccneposanum, roe A usMepeHust npoaucdepaTUBHOM aK-
TUBHOCTH UCTIONB30BANM aHTUTeNa K auTureHy PCNA, unznekc
PCNA koppeaupoBal ¢ KOIHIECTBOM HEKPO30B B OITYXOJH 1 CTe-
NEHBIO AMEPHOM aTUITHH CHHOBMANBHBIX capkoM [25]. Yem Bolie
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activity, p5S3, MDM2, p21 immunohistochemical expression in
synovial sarcoma [2,26]. In another study mutant p53-positive (by
immunohistochemistry) tumors were actively proliferating [8].

Proliferative activity of synovial sarcomas may be measured
with antibodies to PCNA (proliferating cell nuclear antigen).
There was a strong relationship between the tumor necrosis num-
ber, degree of nuclear atypia and PCNA index in synovial sarco-
ma [25]. The higher the tumor proliferative activity, the greater
the tumor necrosis. There was no difference in PCNA index be-
tween synovial sarcomas with different histology (biphase, mon-
ophase, focal granular),

There are many studies investigating prognostic value of sarco-
ma proliferative activity [3,8,12,14,21,25,26,32,36].

It was demonstrated in most studies that active proliferation
was a poor factor for disease-free survival in STS. Among patients
with active proliferation of tumor cells (more than 20%) 39%
survived 70 months metastasis-free after removal of the prima-
ry versus 47% of those having sarcomas with low proliferative
activity [8].

- There are no standard criteria for STS classification into those -
with high and low proliferative activity. Some investigators con-
sidera 10% Ki-67-positivity to be the cut-off value [26,32], while
others define the threshold as 20% [2,8] or 30% of Ki-67-positive
cells [12,14,21].

This may be due to the use of other factors (tumor grade, size,
etc) in the analysis. For instance, the 30% criterion was used in a
study of high-grade sarcomas more than 10 cm in size [14]. The
3-year survivals were 18% and 58% for sarcomas with high and
low proliferative activity, respectively.

Angiogenic Activity of Soft-Tissue Sarcomas

Generation of new vessels from adjacent postcapillary venules
is needed for growth of primary and metastatic tumors. This
process is necessary for tumors greater than 0.5 cm. Over the last
years there was a great progress in the understanding of mecha-
nisms of neoangiogenesis, characterization of angiogenesis
inducers and inhibitors that regulate protiferation and migration
of endothelial cells.

Tumor angiogenic activity is a complex balance of angiogenic
stimulators and natural angiogenesis inhibitors. VEGF (vascular
endothelial growth factor) and bFGF (basic fibroblast growth fac-
tor) are important inducers of tumor angiogenesis. There are
about 30 natural inhibitors of angiogenesis known today (includ-
ing thrombospondin).

Tumor angiogenesis may be a prognostic marker in many
malignant diseases. However, study of angiogenesis in STS has
just been started.

Carcinomas and sarcomas have different angiogenesis
intensity. Carcinomas demonstrate uneven vessel distribution
(there are areas with increased - "hot spots” - and low number of
microvessels) while STS have a uniform vascular distribution {35].

These findings are also supported by data demonstrating angi-
ogenesis in tumors with both epithelioid and sarcomatous com-
ponents. Studies of carcinosarcomas of the uterus showed that
the tumor epithelioid component had a more intense angiogene-
sis as compared to the sarcomatoid one: the number of microves-
sels and VEGF expression were about two-fold higher [9]. Malig-
nant soft-tissue tumors with epithelioid characteristics
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nponugepaTMBHAS AKTHBHOCTh ONTYXOJIU, TEM MACCUBHEE HEKPO3BI -

B onyxonsax. He 6b010 3aMeueHo pasHuusl B uHaekce PCNA B ony-
XOJISIX Pa3TMYHOIO FMCTOJIOTHYECKOTO TUIIA CHHOBUAIBHBIX Cap-
KoM (6udasHoit, MoHodhasHo#i, PoKaIpHOI rpaHYIIPHOI).

MHOXECTBO MCCIeIOBAHMI MOCBALICHO H3YIEHUIO TIPOTHOCTH~
YeCcKOro 3Ha4eHUA npoaudepaTMBHON aKTHBHOCTH CapkoM [3, 8, 12,
14,21, 25,26, 32, 36]. B GoIpIIMHCTBE U3 HUX BbICOKas Nponndepa-
THUBHASt AKTUBHOCTh SIBASIETCST HE3aBUCHUMBIM (DAKTOPOM YKOpOYe-
Hus Ge3MeTacTaTyecKoii BouxusaeMocTu GonpHbIX CMT. Tak, 39%
GONbHBIX, MMEIOTIUX OITYXOJTb C BBICOKOM mpondepaTUBHOM aKTHB-
HocTbio (Gonee 20%), He pa3BuaM Mertacta3os B TeueHue 70 Mec
NOCHEe YIAIeHUs] NIEPBUYHOMN OIMYXOJU 1o cpaBHeHUIO ¢ 47% 6omb-
HBIX ¢ OMYXONSIMM HM3KO0I nponudepaTusHoil aktusHocTH [8].

o cux nop He pa3pa0oTaHbl CTAHAAPTHBIE KPUTEPUM pasfeneHns
CapKOM MSITKHX TKaHelf o cTerneHu npoaMdepariBHON aKTHBHOCTH.
B psae uccnenoBaHuil Toukoit pazaenenus ssasiercst 10% Ki-67-mo-
JIOXUTENBHBIX KIETOK {26, 32], B npyrux — 20% [2, 8], B TpeTbuX, KpH-
TepueM BrIGpano 30% Ki-67-monoxXuTensHbIX KIeToK [12, 14, 21].

Bo3MOXHO, DTO ¢BA3aHO C APYTUMH KIHHUKO-Mopdorornye-
CKMMH XapaKTEPUCTUKAMU BCeil TPyMmbl OOJBHEBIX  (CTENEHB

3JIOKa4YCCTBCHHOCTH, PA3MEP OTMYXOJIHM U T. H.), BKJIIOUEHHOU B-

uccnenosanue. Tak, B UCCIENOBAHUY CaPKOM BBICOKOH CTENEHU
3JI0KA4EeCTBEHHOCTU pa3MepoM botee 10 cM HCOTb30BAICS KpUTe-
puit 30% MoaoXWTENbHBIX KIETOK [14], 3-neTHASN Ge3pennarBHas
BbLKMBAaEMOCTE cocTasuia 18 u 58% y GONIBHEIX ¢ BBICOKOI M HU3-
KO¥ npoangepaTUBHON AKTUBHOCTBIO COOTBETCTBEHHO.

AHrHOreHHAS aKTHBHOCTD CAPXOM MATKHX TKaHeH

Poct nepBHYHOI U METACTaTHIYECKOM ONyxoau TpebyeT o6pazo-
BaHUsI HOBBIX COCYIOB M3 6/113/1€KAIINX TOCTKATWUTAPHBIX BEHYT.
BTOT Nponecc HeoGXoauM ANs pocra omyxoau bonee 00,5 cm.
B nocnenHee BpeMsi JOCTUTHYT OONBIUION NPOrpece B MOHUMAHUU
MEXaHN3MOB HEOAHTHOTEHE3a, OXapaKTepU30BaHbl NHAYKTOPH 1
MHTMOUTOPH AHTUOIEHE3a, KOTOPbIe peryaupyioT nponudepauuio
W MUTPALIMIO SHAOTEUANBHBIX KJIETOK.,

AHIHOreHHasi aKTUBHOCTD OIYXOJNU SIBJISETCSI CIIOXKHBIM OanaH-
COM MEXy aHTMOTEHHBLIMU CTUMYJISITOpaMy U MPHUPOIHBIMU WHTHU-
6utopamu anruorenesa. VEGF (cocynucTniii hakTop pocta 3HIOTE-
aust) u bFGF (ocHoBHOIt pakTop pocTa ¢prbpodbaacTos) cUUTAIOTCS
OIHMMHU M3 BaXHBIX MH/AYKTOPOB OIyXOJEBOr0 aHTHoreHe3a. Ha
CErOIHAIIHHI AeHb U3BECTHO 0K0J10 30 pasTMuHBIX MTPUPOAHBIX H-
rMOUTOPOB AHTHOTEHE3a (B TOM YKCe ¥ TpoMGOcHIOHINH). OeHKa
aHTHOTeHe3a OIYXOJIM MOXKET CTYKHMTh MPEACKAa3bIBAIOIUMM MapKe-
POM TIPH MHOTHX 3J0Ka4eCTBEHHBIX omyxonsax. Onnako npu CMT
Pa3IMYHOrO reHe3a UCCIeJ0BaHUS AHTHOTeHEe3a TONBKO HAYWHAIOTCS.

TToka3aHo, YTO WHTEHCHBHOCTb AHTHOTEHe3a B KaplIIMHOMAaxX U
CapKoMax 3HaYUTENbLHO padinyaetces. Tax, ec/ii B KApUMHOMAX Ha-
6mogaeTcss HEPaBHOMEPHOE pacrpefesieHue COCYAOB (BBLIEAAIOT
OIS € TOBBIIICHHBIM — «hot spots» — M HU3KUM KOJIMYECTBOM MU~
Kpococynos), To npu CMT Habntonaercs paBHOMEPHOE paclipeie-
JICHHE COoCy/loB B onyxonu [35].

SOTH HaOMIOICHUI MOIACPXHUBAIOTCI JaHHBIMU 00 aHTHOTeHe-
3¢ B ONYXOJIAX, CONEPXKAUINX KaK JMUTEIMOUAHBIA, TaK U CAPKO-
MaTO3HBII KOMNOHEeHTbI. MCCeioBaHNA KapUMHOCAPKOM MaTKU
MMOKA3LIBAIOT, YTO 3IUTESIHOUAHAA YacTh OMYyXOJIW UMeeT bonee
MHTEHCUBHBII aHruoreHes, YeM CapKOMAaTO3Had: NMPHMEPHO
B 2 pa3a yBeIMYEHBI KOJMYECTBO MUKPOCOCYIOB U YPOBEHD JKC-
npeccun VEGF {9]. B 310KkavecTBeHHBIX MITKOTKAHHBIX OITyXOIAX

(epithelioid and alveolar sarcomas, epithelioid component of syn-
ovial sarcoma) demonstrated a more intense VEGF expression as
compared to other sarcoma types [20]. .

Recent reports failed to find prognostic value of microvessel
density in STS tissue [27,30,35,38]. The microvessel density was
not related to distant metastasis or local recurrence in STS, in
contrast, prognostic importance of vascularity was demonstrated
for carcinomas of the breast, lung, colon and other sites.

[t seems more reasonable to study angiogenesis stimulators
(VEGF and bFGF) in tumor tissue or sera from STS patients.

Cancer patients have increased levels of VEGF and bFGF in
comparison with normal donors of the same age. Most sarcomas
also have increased levels of VEGF and bFGFE. VEGF expression
on tumor cells and, therefore, its content in sera from STS pa-
tients increase with increase in disease stage and malignancy
[11]. Tt is not surprising therefore that VEGF may predict metas-
tasis and relapse in STS.

In a study of 115 patients with STS of different histogenesis
mono- and multifactorial analysis demonstrated that tissue
VEGF concentration measured by enzyme immunoassay pre-
dicted sarcoma metastasis and relapse [38].

Spindle-cell sarcomas demonstrate a lower VEGF expression
rate (by immunohistochemistry and enzyme immunoassay) than
malignant sarcomas with an epithelioid component [20].

The role of angiogenesis inhibitor expression in STS isunknown.

A study of 5 sarcoma patients demonstrated the absence of
thrombospondin (TSP), plasminogen and interferon-o. (angiog-
enesis inhibitors) in tumor matrix, though the patients presented™
with increased levels of type I matrix metalloprotease inhibitor
[35]. TSP-1 mRNA was found in 7 of 7 cases with myxofibrosar-
coma and in none of 7 liposarcoma cases [23]. Patients with STS
presented with elevated levels of serum endostatin, the increased
endostatin concentrations (above 55 ng/m!) being associated with
high risk of metastasis after removal of the primary [10].

The problem of angiogenesis in STS requires further study.

There are publications studying anti-angiogenic therapy in
STS. Most investigators demonstrate dependence of sarcoma
growth and metastatic potential upon angiogenesis, in particu-
lar, on VEGF level.

Administration of monoclonal antibody to VEGF resulted in
a considerable inhibition of VEGF-positive cells in human
rhabdomyosarcoma - A673 transplanted subcutaneously to
athymic mice. VEGF type Il receptor inhibitor, SU5416, in-
hibited growth of neurogenic sarcomas in athymic mice (an
about 50% tumor decrease) [1].

The poor progress in improvement of treatment results in sar-
coma requires development of new, rational treatment approach-
es. Understanding of mechanisms involved in soft-tissue tumor
progression will open prospects for improvement in the progno-
sis and rational treatment for STS.

C BMMUTCITUOUIHBIMH XapaKTePUCTUKAMN (BHI/ITGJ'IMOI/II[HHSI n
ATBBEOJSIPHAS CAPKOMBI, QTTUTETMOUIHEII KOMIIOHEHT CHHOBH-
ATBbHOI CapKOMEBI) UMeeTCs Gonee MHTEHCHBHAS JKCIIPECCUS
VEGF no cpaBHeHMIO ¢ IPYTUMH TUIIAMH capKoM [20].

B HepaBHO OMyGIMKOBAaHHBIX COOOIIEHHAX HE HAXOAST ITIPO-
THOCTMYECKOI 3HAYMMOCTH TUTOTHOCTH MHKPOCOCYI0B B TKAHU
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MATKOTKAHHBIX capkom [27, 30, 35, 38]. KomuvecTBo MUKpococy-
JIOB HE CBSI32HO C TMOSBIEHHEM OTAAIEHHBIX METaCTa30B WM JIO-
KaTbHBIM penanBoM CMT, Tora KaK oKa3aHa IPOTHOCTHYECKas]
3HAYUMOCTh OTIPENENCHHUsT KOJIMYECTBA COCYAOB JUISI paka MOJOY-
HOM 3KeJIE3bl, JIETKOTO, TOJACTON KUIITKM U JIp.

Bonee uenecoobpasHbIM NPEACTABASIETCS U3yYEHUE aHTMOTEH-
Hboix ctumynsaTopoB (VEGF u bFGF) B tkanu onyxonut wim B CHIBO-
potke 60JbpHbIX CMT.

06HapyxeHo, uto yposeHs VEGF u bFGF 3HauuTensHo Bo3pa-
cTaeT y 6ONbHEBIX 10 CPABHEHUIO C TPYNIION JOHOPOB COOTBETCTBY-
JOLIEr0 BO3pAcTa W Mojla. 3aMeyeHo, YTO B OOJBIIMHCTBE CAPKOM
Habmonaercg noBeitienne yposusa 1 VEGE u bFGE Okcenpeccus
VEGF B omyx0JeBBHIX KIETKAaX ¥ COOTBETCTBEHHO B ChIBOPOTKE
6oibHbIXx CMT Bo3pacTaer co cTamueid 3a00/I€BAHUSA U CTETICHBIO
3/I0KauecTBeHHOCTH onyxonu [11]. HeynusntensHo, 4To ypoBeHb
VEGF moxeT IpeAcKa3biBaTh MOSIBICHUE METACTA30B U PelUAUBOB
y OOJIBHBIX ¢ MSITKOTKAHEIMU CAPKOMAaMU.

Hccnenosanme 115 GompHbix CMT pa3fivyHOro TUCTOreHe3a
nokasaiso, yto KoHleHTpaiusa VEGF B TkaHU, M3MepeHHasa UM-
MyHOGhEpPMEHTHBIM METOIOM, MPENCKAa3BBACT MOsIBICHUE META-
CTa30B U PEIUIUBOB CapKOM IIPH OOHO(MAKTOPHOM M MHOTO(DAaK-
TOpHOM aHaiu3e [38].

3aMeueHo, YTO BepeTeHOKJIETOYHBIE CAPKOMBI UMEIOT Oolee
Hu3Ky1o 9kcnpeccuio VEGF (1o MMMyHOTHCTOXMMHUYECKUM M UM~
MYHO(EPMEHTHBIM JaHHEBEIM), Y€M 3JI0KaUYeCTBEHHBIE CapKOMBbI C
SMUTETUOUIHKIM KOMITOHEHTOM [20].

Majo u3BecTHO 00 3KCIIPECCHU UHTMOUTOPOB aHIMOTEHE3a TIPU
CMT. HUccnenoBanne 5 60bHbBIX CAPKOMOIi TTOKA3aJI0 OTCYTCTBUE
TPOMOOCIIOHAMHA, MIA3MUHOTEHa U UHTepdepoHa-o (MHTMGUTOPOB
aHrMOreHe3a) B MATPUKCE ONMyXOJH, HO y G0MBHBIX ObLT HAl{IEH BHICO-
KUif ypOBeHb HHTUONTOpa MAaTPUKCHOM META/UIONPOTeHHA3sI 1 THIa
[35]. ¥ 6onpHBIX MUKCODUGpOcapkoMoit (B 7 u3 7 ciryuaeB) ObLia Haii-
nenaMPHK tpoMGocrionanHa- 1, Toraa Kak H Y OBHOIO u3 7 G0/BHBIX
¢ unocapkoMoilt MPHK TpoMGocnionaunna-1 onpeneneHa He Oolna
123]. Y 6ompHbIx ¢ CMT Habironancsd noBeIMIEHHbI YPOBEHb SHAO-
CTaTMHA B CbIBOPOTKE, IIPUYEM MOBBITIIEHHOE KOMTUYECTBO SHIOCTaTH-
Ha (Gosee 55 Hr/MJT) aCCOLIMMPOBATIOCH C TIOBLINICHHEIM PUCKOM ITOSIB-
JIEHUWST METACTA30B MOCHE yIAICHUs TepBUUHOM orryxoimu [10].

Takum oGpa3oM, MPoLIECC AHTHOTEHE3a B MSITKOTKAHBIX Cap-
KOMax TpeOyeT JAIbHEH IO U3yUeHHUsI.

VIMeeTcst HECKOBKO MCCJIENOBAHUI, TTOCBALICHHBIX H3YYEHHIO
BO3MOXHOCTH MCIOJIB30BAHUST AHTMAHTHOTEHHOI Tepanuu Ipu
CMT. B GonpmIMHCTRE Hccae10BaHUH TTOKa3aHa BEICOKASI CTEIIEHb
33aBUCUMOCTH POCTa M METaCTa3MPOBaHHUsI CADKOM OT aHIMOI€HE3a
H, B YaCTHOCTH, 0T yposusi VEGE

Tak, UCIOb30BaH e MOHOKJIOHANBHEIX aHTuTeN potud VEGF
MPUBOIUNO K 3HAYUTEIHLHOMY TIONABIEHHIO POCTa DKCIIPECCHPYIO-
mux VEGF onyxoneBhIX KIETOK 4eloBeKa — pabIoMHUOCAPKOMBI
A673 — npH IOAKOXHOM MePeBUBKe OeCTUMYCHBIM MblLuaM. MHru-
6utop peuenropa K VEGF Il tua — SU5416 — Giaokuposan poct
HEWPOTEHHBIX CAPKOM Y GECTUMYCHBIX MbILIEH (YMEHBIIEHHE pa3-
MEpOB onyxoieit coctapuio okoio 50%) [1].

OtcyTeTBHe Nporpecca B YIYYIHNEHUU JISYCHUS] CapKOM TpeOyeT
pa3paboTKK HOBBIX TTOAXONOB K PAITHOHATBHOMY JIEYCHUIO STUX OIly-~

xoneii. [Tonumanme MEXaHHU3MOB, 3a1CHCTBOBAHHLIX B npoueccax:

MPOrpeCCUPOBAHU OITyX0JICH MSTKHUX TKAHCH; — OAUH U3 BO3MOX-
HEIX TYTeiT COBEPIICHCTBOBAHMs MeTog0B nporuoza CMT u, coot-
BETCTBEHHO, PALMOHANN3ALINN VX JICUSHUS,
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MOP®@®OIOTMYECKWUE ACIIEKTHI JEYEBHOT'O
IATOMOP®O3A PAKA TTPAMO¥W KUIITKN TTIOCTE
[IPEAOIEPAIIMOHHOI TEPMOJIYYEBOI TEPAITHH

HHH kaunuyeckoll onxonoeuu

OIHUM M3 NePCIIeKTUBHBIX METOJ0B KOMOMHUPOBAHHOTO J1e-
YeHHsT 0OJbHBIX PAKOM NMPAMONI KUUIKKA ABIAAETCSH MPOBEACHUE
NpeaofepallHOHHOI0 MHTEHCHBHOTO - KPYMHOMPAKLIWOHHOTO
o0yyyeHuss B coueTtaHuu ¢ jokanbHoii CBY-runeprepmueii.
IIpuMeHeHue TMNEPTEPMUUECKOTO BO3IEHCTBUS, 1O JAHHBIM
nuteparypsl [1—3, 6], noBeliaeT 3¢hheKTUBHOCTD JyUeBOii Tepa-
MUK U CIIOCOGCTBYET YIYUILIEHUIO OTAANICHHEIX PE3YNETATOB ieue-
Hus1. B ocHOBe 3TOTO MeTOna JIEXKUT NON0XeHe 06 N3bupaTenb-
HOM MopaxaiolleM IeHCTBMH MOBBILIEHHON TeMIIEpaTypsl Ha
OITyXOJNEeBbIE KJIETKY 110 CPABHEHUIO ¢ HOpManbHBIMU, [1oka3aHo,
YTO PE3UCTEHTHOCTh OMYXOJHM B OCHOBHOM ONpEAENsieTCs] HaJU -
YHeM B Helf THTTIOKCUYECKHX KIIETOK, KOTOPBIE NTPU ACHCTBUMU TEM =~
nepaTypHHx pexuMoB Boile 40,5—41 °C oka3siBawoTcst Hauboxee
YYBCTBUTECAbHBIMU.

K gucity oCHOBHbBIX KPUTEPHEB OLUEHKH 3D QEeKTHBHOCTH Tpe-
JOTIEPALMOHHON TepMOPAaaUOTEPANMH OTHOCSITCS HM3MEHEHUsS
B OIIYXOJIM HAa THCTOJOTUIECKOM U YIBTPACTPYKTYPHOM YPOBHSIX,
KOTOPHE MOTYT CIYXUTh OOBEKTUBHHEIMM TNOKa3aTesisIMU ee
YYBCTBUTEJIBHOCTH K AaHHOMY JiedeHUI0. PaboTEI, MOCBAILEHHBIE
usyuenuio geiicteusa CBU-runeprepmun B coueTaHUU C ramma-
oGusydyeHneM Ha MOpP(ONOruYecKyl0 CTIPYKTYpy OIyXojel
KENYIOTHO-KUILIEYHOTO TPaKTa, HEMHOrouuciaeHHs! [1, 4, 7] 1 He
PacKpHIBAIOT B MOJHOM 06beMe crneunduieckux ocobeHHOCTENH
JieyeGHoro maroMopgo3a 5THX HOBOOOpPa30BaHMIA.

enbio HACTOSILLETO UCCASAOBaHUS SIBUIOCH OIPEACIeHUE Ha
CBETOONTHYECKOM U 3IEKTPOHHO-MUKPOCKOMUIECKOM YPOBHSIX

CTeNeHU BEIPaXeHHOCTH JiedyeGHOro naroMopdo3a B paKOBHIX OITy-

XOJISIX IPAMOiT KUIIKU pa3HOW TMCTOOTHYECKOI CTPYKTYPBI I10C/1E
NpeIONEepallMOHHON TEPMOPATUOTEPANIUN B 3aBUCUMOCTH OT
pa3HblX BpEMEHHBIX HHTEPBAJIOB MOCAEAYIOLIETO ONEPATUBHOTO
BMEIIATENbCTBA.

Matepuan v MeToabl. OGBEKTOM IMCTOIOTHYECKOTO HCCIEAOBAHMS ObLT O~
cieonepalMoHHBI MaTepuan 52 G0NbHBIX PAKOM NPSIMOI KHLIKH B BO3pacTe OT
30 10 69 net. IucTaHLIMOHHASA FraMMa-Tepanusi IPOBOAMIACK Ha anmaparTax «Po-
Kyc-M» u «Arat-P» vy JUHENHBIX YCKOPHTEAAX, TEHEPUPYIOLIMX IHEPTUIO
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MORPHOLOGICAL ASPECTS OF THERAPEUTIC
PATHOMORPHOSIS OF RECTAL CANCER AFTER
PREOPERATIVE THERMORADIOTHERAPY

Institute of Clinical Oncology

Preoperative intensive large-fraction irradiation in combina-
tion with local micro-wave hyperthermia is a promising combina-
tion modality treatment for rectal cancer. As reported in the liter-
ature [1-3,6], hyperthermia increases response to radiotherapy
and improves follow-up results. This methodology is based on the
assumption that high temperature produces a selective effect on
tumor cells as compared to normal ones. Tumor resistance de-
pends upon the presence of hypoxic cells that are most labile to
high temperature (above 40.5-41° C).

Histological and ultrastructural changes in the tumor, i.e. ob-
jective evidence of tumor sensitivity to treatment; are the princi-
pal test for efficacy of preoperative thermoradiotherapy. There
are few reports on the effect of micro-wave hyperthermia in com-
bination with gamma-irradiation on morphological structure of
gastrointestinal tumors [1,4,7] that fail to describe in detail the
specific features of radiation pathomorphosis in this tumor type.

The purpose of this study was to assess by light and electron
microscopy degree of therapeutic pathomorphosis in rectal can-
cers of different histology as a result of preoperative thermoradi-
otherapy with respect to time to surgery.

Materials and Methods. The study was performed on surgical specimens
from 52 patients with rectal cancer aged 30 to 69 years. Distant gamma-ther-
apy was performed using a Pocus-M and an Agat-R units or linear accelerators
generating 15 MeV braking radiation. The patients were exposed to radiation
at a single dose 5 Gy for 5 days prior to surgery. Intracavitary micro-wave hy-
perthermia was given using Yakhta-3 and Yakhta-4 apparatus at 915 and 460
MHz electromagnetic oscillation frequencies for 60 min. Local hyperthermia
was given immediately before radiotherapy (1-3 sessions depending upon in-
dividual sensitivity) prior to 2-5 irradiation sessions.

Specimens from 12 patients were also studied by electron microscopy.
Tumor specimens from the central and peripheral segments and from normal
rectal mucosa immediately adjacent to the tumor were embedded to EPON-
812 by standard procedure to study in detail areas of interest after preliminary
review of semi-thin sections. Study of tumor ultrastructure was made using a
JEM-1200 EX-II (Japan) electron microscope. Biopsy specimens taken from
the same tumors before treatment were used as control.

Results. Histological study discovered well differentiated adeno-
carcinoma in 8, moderately differentiated adenocarcinoma in 21,

13



