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DKCIIPECCUSA P53, BCL-2 I FAS (APO-1/CD95) IIPU
PAKE MOJIOUHOM XEJIE3BI

HHH raunuyeckoll OHK0A02UU,
HHH srcnepumenmancroli duaznocmuiy U mepanuu onyxoneti

3a001epaeMOCT M CMEPTHOCTH OT pPaKa MOJIOYHOH Kelle3bl
(PMIX) cpeay xeHmuyH B Hameil crpage nMeeT TEHACHIUIO K He-
YKJIOHHOMY pocTy. B CTpYKType OHKOIOTHYeCKOii 3a001eBaeMoCcTH
ZKeHCKOro Hacenenus u B Poccuu u B Ipyrux HanboJiee pa3BHTHIX
crpanax Esponsr 1 CITA PMK 3annMaer ofHO M3 NEPBBIX MeCT
[1, 6, 7]. IIpu 5ToM OTMEUAOTCA MOCTOSHHBINA PoCT ypoBHs 3a60-
JIEBAEMOCTH, 4 TAKIKE BRISBIECHHE OOJbHBIX C HAYAIBHBIMH CTANA-
MM 3200.JIeBAHAS.

B 3710ii cBa3u pa3padoTKa U BHeJpeHMe B KIMHHYECKYIO MpaK-
THKY panHeil AUATHOCTHKM # 3((eKTUBHHIX METOXOB JedeHUS
NPOIOIKAIOT OCTABATLCA BAKHBIM Pa3xeoM npodaem Gopnonl co
3JI0KaYeCTBEeHHBIMHA ONYXOJIAMHU.

C noMoumpi papHEro BhIABICHUA 3a00jeBanus, npoduiakTa-
KH H agekpaTHoro aevyenusa pananx ¢gopm PMIK moxer 6piTh 10~
CTHPHYTO CORpallieHHe CMePTHOCTH. B cBA3M ¢ 3THM ocofoe 3Ha-
Jenpe NpuodpeTaeT H3yIenne KINHAYECKOro TeYeHns, JedeHns u
daxropos npornoza PMXK, Taknx, KaK SKCHpecCHs OHKOGEIKOB 1
TJIMKONPOTENHOB, KOHTPOIMPYIOIIUX ANONTO3.

B HacTodmee BpeMd UACHTHGUHUPOBAHO H JOCTATOIHO HO-
Jpo0HO M3y4eHO HECKOJbKO OHKOTeHOB, ACCOUMMPOBAHHEIX C
PA3IMIHBIME ONYXOJAMH, B ToM umucae ¢ PMIK: p53, bel-2, c-
erbB2, c-myc n ap. [2, 17, 18, 23, 24, 31, 37, 49].

Ten p53 asngerca ogHAM U3 HanGoee N3YIEHHBIX NPEACTABY-
TeNeH TPYNIB TEHOB-CYNPECCOPOR ONYXOAEBOT0 POCTA ¥ 3aHHMA~
€T BaXXHOe MECTO B CHCTEME IeHOB, 0TBETCTBEHHbIX 32 NPOUECcCHl
penapanuu JHK nepel Havyaxom KIETOYHOrO NeJeHWs, perylis-

. IMX0 KIIeTOYHOr0 UMKJIA | amonros [2—5, 8, 32, 39, 40, 48]. On
Joxkaju3oBan Ha 17-ii xpomocome (17q13) m xonupyer haxTop ax-
THBANME TPAHCKPUIIMU, KOTOPHIA JeficTBYeT KAaK HeraTmBHBIH
peryasrop pocta KieTok. P53 npencrasisier coboit nomndynxmm-
OHAJIGHLIA G€JI0K, 0CHOBHAA (QYHKIMA KOTOPOro o0CymecTBIseTCs
8 sappe. Hapymwenua pynknuii pS3 B pesyiabsraTe TOYEYHBIX MyTa-
A, xenenmii, 00pa30BaHusa KOMILIEKCA C APYTAM KJIETOYHBIM pe-
TYAATOPOM WM M3MEHEHMs CyOKIeTOYHOMH JOKANU3anUH HPUBO-
J4T K YyTpaTe CYNPeCcCUBHBIX CBOMCTB ¥ CTUMYJIMPYIOT OMYXOJI€eBBIit
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Breast cancer (BC) accounts for continuously increasing
morbidity and mortality of women in this country and abroad.
BC is one of the commonest female malignancies in Russia and
other most developed European countries and the USA[1,6,7].
There is also a rise in BC incidence and detection of patients
with early disease.

Development and practical application of effective methods
for early diagnosis and treatment of cancer is an important area
of cancer control.

BC mortality may be reduced through early detection, pre-
vention and adequate treatment of early cancer, and of partic-
ular importance is therefore study of clinical course, treatment
and prognosis factors of BC such as expression of oncoproteins
and glycoproteins that control apoptosis.

There are several oncogenes associated with various tumors
including BC that are identified and rather well studied such as
p53, bel-2, c-erbB2, c-myc and others [2,17,18,23,24,31,37,49].

Gene p53 is a best studied representative of tumor growth
suppressors that plays an important role among genes responsi-
ble for DNA reparation before cell division cell, cycle regula-
tion and apoptosis [2-5,8,32,39,40,48]. 1t is localized in chro-
mosome 17 (17¢13) and encodes transcription activation factor
that acts as a down-regulator of cell growth. The p53 is a mul-
tifanctional protein with its most important function per-
formed in the nucleus. Impairment of p53 functioning as a
result of point mutations, deletions, binding to another cell
regulator or alteration in subcellular location leads to reduction
in its suppressive capacity and enhances tumor growth.
Amplification of chromosome locus 17q13 is often found in
advanced breast tumors but is not associated with poor progno-
sis. Mutations in the p53 are a commonest genetic aberration
found in a variety of tumors [3,4,8,35,45]. Mutations of wild
(normal) p53 type result in generation of a mutant gene p53
(p53mt), and the cell loses the ability of apoptosis. The p53 was
the first ‘mutant gene identified in hereditary sarcomas and
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nponece. Amminpuxanusa XpoMocoMHOro Jjokyca 17413 wgacro
BCTpedaeTcd HAa MO3MHUX CTAMUAX OMYXOJH MOJOYHOH iKenesbl
(M), Ho He ACCOUMHPOBAHA ¢ IIOXMM HporsosoM. Myrauuu B
P53 — manboJiee yacroe reHeTHIecKoe HapyIHeHne, perucrpupye-
MOE B CaMbIX Pa3IMyYHBIX omyxomusx [3, 4, 8, 35, 45]. B pesynsraTe
MyTanuii JuKoro (HOpMAJbLHOTO) TMHA P53 oOpasyercd MyTaHT-
HBIi THI rena p53 (p53mt), ¥ KieTKa Tepger cnoco0H0CTh K anon-
TO3y. P53 Gnin mepBbIM MYTAHTHBIM TeHOM, HAeHTHQHIHPOBAH-
HbBiM B HaclegcTBeHHsIX ¢Qopmax capgkom u PMIK npu
Hacaencrsendom cunapoMme Li-Fraumeni [24]. ITo mexotopsv
onenkam, 1% xemmuH B so3pacre 10 40 jet ¢ mepBuIHLIM PMZK
MMEIOT repMHHAJIBHYI0 MYTAIuI0 5Toro rena. CoMaTHuecKde My-
Tanu| perdcTpupyoTes B 53—86% ciayyaep [2]. B uBBRa3suUBHBIX
onyxonax MXK Hamguue mMyrammii pS3 KoppeaupyeT ¢ HU3KHM
yposnem auddepeHNMPoBKH, CHUKEHHEM KOJIAYECTBA Penento-
POB 3CTPOreHa M BHICOKHM NpojndepATHBHEIM HHAECKCOM KJIeTOK
[30]. ITocaenosarenbHoe HAKOWIEHHE MyTanuii p53 obeceunsaeT
onyxoJm Gojiee OBICTPHIN M HHBA3MBHLLA POCT, KOTOPbIH mpeKpa-
MAeTcs JAIb CO CMEPThI0 OPraHu3Ma.

IIporoonkoren hel-2 pnepspie 0L BbiJesieH U3 TOYKH PasphiBa
Tpancaoxanuii mexny 14-if u 18-it xpomMocomamu u 0DHApYKEH B
foanmIoM KOJHYeCTBE B PA3AMUHLIX Jumdomax. Bolia yeTanopiae-
Ha ero Oumojgormyeckas QYHKIUA, KOTOPAZ 3aKII0YAETCA B CHO-
cofnocru Gaokuposars anonrtos [41, 42]. B cemeiictso bel-2 Bxo-
aar bel-2, bel-6, bax, bak, bad, ognu uHIynHpyomue, apyrue
yaraoupytomue anonros. Ien bel-2 B HacTofAmEe BpeMs CYATAIOT
OCHOBHBIM HHErHOMTOpOM amonTo3a. OH mpeacTapidgeT coboil 0H-
KOYeH, JIOKAIM3ymuiicsa B xpoMocome yenoseka 18q21 [27, 28].
O6Hapyxenue bcl-2 Bo MHOTMX KOMOAPTAMEHTAX KJAETKH (MHTO-
XOHAPHATILHAS MeMOpana, IHAOMIAZMATUYECKHI PETHKYJIyM M
AIPO) YKA3HIBAET HA BAIKHYIO POJIH HTOr0 NPOTOOHKOTCHA B MOAY-
Jangn mocrynaromux cursaxos [11, 14, 38]. Imepakcnpeceus
rena bel-2 npexorBpamaer xapakTepHbie MOpGOSOrUIECKHe MPU-
3HaKHd anonTo3a. KiieTku, B KOTOPRIX THIepaKcnpeccHs rena 6io-
KUPYeT anoNro3, yCToHYMBEl K AeliCTBII0 MHAYKTOPOB KIETOYHOIH
ru6ens ¥ MOrYT AIMTENbHO COXPAHATD KUBHECHOCOOHOCTD JIake
Oe3 (hakTopor pocta B Kyasrype [25, 29]. Ilpn aToM noBbImAeTCA
JyBCTBUTENBHOCTH K MyTareHHbIM curaanaM. Ten bel-2 B Takux yc-
HOBUAX ABAAETCH OHKOTEHOM, O0YCHOBIMBAIOMUM KACTOYHOE e~
pepoKIeHue U pa3BuTHe 3J0KaYecTBeHHbIX OMyXo0Jeil.

Jpyroii ren — Apo-1 — xapakrepusyerca speKTom, npoTH-
BOHOJIOXKHEM IeHy bel-2, a ero npoaysT Fas MozkeT HHAYyIMpOBATD
anonros [10]. Fas-aurauj nepepaer CUrHAX NPOrpaMMMUpOBaANHON
gaeTouHoit rubenn yepez CDI5(Fas/APO-1)-peuentop, BKinoya-
0OIMil KacKal nepefadn cUrHaja cMepTd. B cBs3M ¢ 3TUM B IO-
caeanee BpeMa agrusuo u3yyaerca CDI5-pementopHo-IMraHm-
HASA CUCTEMA C 1EJIbI0 BHISBIICHUSA SKCIPECCHH 3TOT0 AHTUIEHA HA
ONYXO0JEBBIX KIEeTKaX, ero (yHKIHOHAALHOTO COCTOSHMA M BO3-
MoxHOCTH Bo3meiicTeua Ha CD95(Fas/APO-1)-anTuren ¢ Tepa-
NeBTHIECKOi HeJblo.

W3 M3I0KEHHOr0 $CHO, YT0 AHAJM3 ANONTO033, IKCHAPECCHU
p53, pS3mt u bel-2 no3posAeT HOMIYIUTH MOJEKYJIAPHO-TeHeTHYe-
CKYI0 XapaKTepuCTHKY momyJianuii kaeTok PVIZK, KoTopas MoxeT
OBITH NOJE3HAa Jud nporuo3a u gevenus PMIK,

Marepuanst ¥ Merodsl. B JaHHOi paGoTe NPOBENeHO MMMYHOIMTOXUMHUYECKOE
H3yYeHHe aKcnpeceny onxotenxos (CDY5, bel-2, pS3mt, p53pan) npu PMK.

B kauecTBe 00beKTA HCCAECKOBANMS HCHONL30BANCH ONEPAUMOHHEIN MaTEPHAT OT
Gounbix PMVIK, npoxoaueimux jnevenue B Knunauke POHIL um. H. H. Baoxuna

BC in patients with hereditary Li-Fraumeni syndrome [24].
As reported, about 1% of women under 40 years of age with pri-
mary BC have germinal mutation of this gene. Somatic muta-
tions are found in 53-86% of the cases [2]. The presence of p53
mutations in invasive cancer is related to poor differentiation,
Iow content of estrogen receptors and high index of cell prolif-
eration [30]. Successive accumulation of p53 mutations pro-
vides a more rapid and invasive tumor growth that stops only
upon the patient death.

Protooncogene bcl-2 was first isolated from the point of
translocation break between chromosomes 14 and 18 and is
found in a large amount in various lymphomas. Its biological
function is to block apoptosis [41,42]. The becl-2 family
includes bcl-2, bel-6, bax, bak, bad with some of the genes
being initiators and others inhibitors of apoptosis. The gene
bel-2 is considered the principal apoptosis inhibitor. It is an
oncogene located in human chromosome 18q21 [27,28]. The
presence of bel-2 in many cell compartments (mitochondrial
membrane, endoplasmic reticulum and nucleus) is evidence
of its significant role in signal modulations [11,14,38].
Hyperexpression of the bcl-2 prevents characteristic signs of
apoptosis. Cells in which apoptosis is blocked due to bel-2
hyperexpression are refractory to cell death inducers and pre-
serve viability for a long time even in cultures free from growth
factors [25,29]. The sensitivity to mutagenic signals is
increasing. Under these conditions the bcl-2 is an oncogene
responsible for cell regeneration and development of malig-
nant tumors.

Another gene, Apo-1, produces an opposite to bcl-2 effect
and its product Fas may induce apoptosis [10]. Fas ligand trans-
mits apoptosis signal through CD95 (Fas/Apo-1) receptor that
switches on the death signal transmission cascade. There is a
vast study of CD95 receptor-ligand system aimed to detect
expression of this antigen on tumor cells, to establish its func-
tional status and the possibility to influence CD95(Fas/Apo-1)
antigen for therapeutic purposes.

So, study of apoptosis, p53, p53mt and bel-2 expression will
provide molecular-genetic characterization of BC cell popula-
tions that may be useful for BC prognosis and treatment.

Materials and Methods. This paper describes an immunochemical study of
expression of oncoproteins (CD95, bel-2, p53mt, p53pan) in BC.

The study was performed on surgical specimens from BC patients managed at
the N.N.Blokhin CRC during June 1999 to February 2000. The patients under-

went surgery consisting of modifications of radical mastectomy. Most patients
were aged 31 to 79 years.

We analyzed 100 breast tumor specimens including 71 ductal infiltrative car-
cinomas (29 with and 42 without metastases); 14 lobular infiltrative carcinomas;
6 tubular carcinomas; 3 Paget carci 3 mixed carci (ductal and lobu-
lar); 1 mueinous eareinoma, 1 medullar earcinoma, 1 phylloid tumor,

Tumor specimens were taken during operation or by punch biopsy, then touch
smears were prepared and dried in air for 30-60 min. To perform cytological veri-
fication one specimen underwent Leishman's staining and the remaining speci-
mens were wrapped up in foil and Ieft in refrigerator at -20°C for 24 hours or
Ionger. Before the reaction the cytological specimens were taken out from the
refrigerator and left in foil to warm up to room temperature, After that the smears
were fixed in cooled acetone 1-2 min to be tested for reactivity by indirect and
direct immunofluorescence with monoclonal antibodies (MAb) anti-bel-2 (Dako,
Boehringer Mannheim), anti-p53, FITC conjugated (Dako), CD95 (ICO-160)
and ICO-25 (Medbiospectr) using an Optor (FRG) microscope. To detect intra-
cellular oncoproteins (bel-2, p53) the sections were treated with 1% triton X-100
at 4°C for 1-2 min, washed two times in PBS (pH 7.4) and treated with 1% BSA
for 15-20 min; after removal of BSA the specimens were treated with MAb in
working dilutions. After 16-18 hours of incubation at 4°C the specimens were
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PAMH ¢ uona 1999 &. no drespans 2000 k. B ue-
ClICAOBAHHE BKJIOYEHL! NaHHBle O GOJBHBIX,
NOJYYUBHIMX ONEPATHBHOE JIeYEHHE B obreme
PATMKAIBHON MACTOKTOMHH B PA3JMYHBIX ee
MoxHduranUAX.

Tabnuua 1

Table 1

Akcnpeccua GuomMapkepoB B pa3HbIX rucronoruveckux rpyanax PMXK
Biomarker expression with respect to BC histology

Ocnopiyio rpynny cocrasiin GoabHEI B Undunbrparueneiii | MudunsrparueHeii Peakne

B°3l§‘°Te or 31 rona no 791;;“ s APOTOKORKI paK AONBLKOBKI pak dopmbl paka
BIIO HCCJIEAOBAHO 00pa3sHoB TKaHH Mabpke Akenpeccus

MK, u3 unx 71 — ¢ NIPOTOKOBBIM NHQMIBTPA- pkep yucno HabsmoaeHuii p
THBHBIM paKoM (29 — Ges MeTacTazor n 42 — ¢ o o 9
Meracrazamu); 14 — ¢ AOTBKOBRIM MR(OUALTPR-~ abe. % age. % abe. %
THBHBIM PaKoM; 6 — ¢ TyGyaspubIv pakom; 3 — cDY5 + 19 26,8 3 21,4 5 31,3
¢ pasom Ilemxera; 3 — co cMeIHaHHBIM PAKOM 100160 0,83
(0AbKOBLIE M NPOTOKOBHIA); 1 — co camsue- ( ) - 52 73,2 11 78,6 11 68,7
ThiM; 1 — ¢ MenysspubM pakom; 1 — ¢ auero-
BUIHOH OIYX0JbI0. Acl2 + 48 66,6 11 84,6 7 43,8

Waygaempiit MaTtepuan — Tkaue VUK, wo- cl- _ 23 32.4 2 15.4 9 56.2 0,06
AyYeHHAS BO BpeMs ONEPANHH NI TpPEHAHO- ’ ’ ’
Guoncuy. B xansHeNIeM H3 3TOr0 Marepuana + 36 67,9 4 66,7 6 75,0
TOTOBM/IM UHMTORpeHapaThl (Ma3KH~OTHeYaT- P53mt 17 32 1 2 333 2 250 0,92
K1), KOTOPBIe POCYMUBAIM Ha BO3xyxe 30—60 - ’ ' :
MuH. s puToNOrHYecKol pepupHKaNEA Ma- + 27 41,5 6 50,0 5 35,7
TepHana OxHO cTexNo kpacuid no Jeimmany, P53pan 0,76
a oCTajbHBIE 32BOPAYMBAIH B (POJIBTY H NOMe- - 38 58,5 6 50,0 9 64,3

200 .

WAIH B Xonomuisux npu ~20°C na 1 cyr u 6o No. % No. % No. 9%
nee. s nposejeHns peaKNUH LUTONpenapa-
TBl JOCTABANM M3 MOPO3MIBHOM KaMephl K . cases
OCTaBASAIM B dosIbre MPOrpeBaThes A0 KOMHAT- Marker Expression - - . - . P
HOM TeMmeparypsl. 3aTeMm otmewatTkd duxcu- Inflltratl_ve ductal lnflltratl\_le lobular | Rare carcinoma
POBAN B OXJAXKIEHHOM anerowe I—2 MuH M carcinoma carcinoma types

MPOBOAMIMA Peakuuu HenpsMoii ¥ NPsMosi M-
MYHOQTI0OpeCUeHUHM ¢ MOMOLIbI0 MOHOKIO-
HampHpix  antuTea (MKATY) awrtu-bel-2
(«Dako», «Boehringer Mannheim»), anTH-
p533mt («Calbiochem»), anru-p53, FITC-
KoHBlorupopannsie («Dako»), CD95 (IC0O160) u ICO2Z5 (HIILL «MenGuocnexkrp»),
KOTOPYI0 ONeHMBAIM Ha MHRpockone «Opton» (OPT). Ans onpenenenns BHyTpH-
KaeTounmx onkoGenkos (bel-2, p53) uuTonpenapaTs: oOpadareisany 1% TpuroHom
X-100 npu 4°C B Tevenue 1—2 man, 3aTeM XBaXKAbI OTMBIBAIM B QocdaTHO-coNEBOM
6ydepe — PBS — pH 7,4. Janee nuronpenapaTsl 00padaTeiBanu 1% GpIybHM CBIBO~
POTOYHEIM ans0yMuHOM B Tedenne 15—20 mun, yaaasin ero u Hanocwisn MKAT
coraacho pabouemy pasBegennio. Ilocae 16—18-uacopoit mEKyGamnn B x004€ NpPU
4°C uuronpenaparsl 0xMbiBan ABaxkAp B PBS mo 5—10 Mun. B nansxeiimeM Hano-
cunu pa6ounii pacrsop FITC-kounlorara no 20 MKI ¥ HHKyOHpoBanu 30 MAH DpU
4°C, nocie yero TPUEKILI OTMEBANM 8 PBS mo 5—10 MuH, 3akansiBanu 50% riauue-
puH o 20 MK ¥ HAKPHIEANH HOKPORHAIMM CTEKJIAMH ANA ONEHKM PeakuuH HA J0-
MHMHECIIEHTHOM MMKPOCKONE.

PesynsraTel ¥ 00cymnenne. DKCHpeccuio MAapKepoB OleHHBANH
MMMYHODUTOXMMIICCKH O KONMYECTBY NONOKUTEALHBIX KAETOK,
Io ypoBHI0 3KCHpeccHd OHKOGEIKOB Beex OOJBHBIX PasiellHiM Ha
2 rpymusl — NOJOKATEIbHBIE H OTPHHATEJIBHbIE cIyYan. 32 NoJo-
KuTeJbHbIe MPUHUMAJN TaKMe, B KOTOPBHIX MapKephl IKcrpeccu-~
posamck 6oee yeM Ha 10% omyxoiesbix xxeTox. Ilo rucrosorn-
YECKOMY 3aKJIIOYEHHI0 BBIIENNAN HECKONLKO rpynn: rpynna I —
HHQUIBTPATABHEIA TPOTOKOREIH pak; Il — MAGUILTPaTHBHEIH
nonbkoBblii pak; III — penxne dopmnl paka. B rpynmne I paccmar-
puBagy 2 moarpymus: 1 — uHGUALTPATUBHBIE NPOTOKOBRIH §e3
METACTA30B; 2 — MH(UALTPATHBHEIA MPOTOKOBBII ¢ MeTaCTA3aMU
(2a — 12 pernonapubix MeTacTasa; 26 — 6oJee 2 MeTacTasos).

Jag paesTHQUKANUN ONMYXOJEBBIX KAETOK NPH MMMYHODII00-
pecnenTHOM peakmmu Hcnoxszosaan MKAT ICO25 k MUC-1 [9].
B nasnoM uccaeJ0BaHNM HCNOb30BAN 00pa3upl, B KoTopeix ICO25
AKCHPECCHPOBAICSA HA HUTONAA3MATHYECKO MeMOpane Goee yem y
50% onyxoneBBIX KIETOK € 0YeHb WHTEHCHBHLIM OKPaNIUBAHHEM.

VYeranosiaeno, yro CD95 mesnauurebHO dKCHpeccHpyeTes
B GoJpHIMHCTBE ClIyYaeB. DTOT MapKep OTCYTCTBYeT B rpymme I
B 73,2% cayyaes, B rpynne 11 — B 78,6%, B rpymme III — B
68,7% (rada. 1).
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MpumeyaHue. 3aech n B Tab. 2, 3: + 03HayaeT HanM4te IKCNPECccH, — ee OTCYTCTBUE .
N o t e. Here and in tables 2,3: + demonstrates the presence and - the absence of expression

washed two times in PBS for 5-10 min. FITC conjugate, 20 mcl, was added and
the specimens were incubated for 30 min at 4°C, washed three times in PBS for 5-
10 min; then 50% glycerol 20 mcl was added and the sections were covered with
cover glass and tested for reactivity using a luminescence microscope.

Results and Discussion. Marker expression was assessed
immunochemically by the number of positive cells. The
patients were stratified into two (positive and negative) groups
with respect to oncoprotein expression. Cases with marker
expression on more than 10% of cells were considered positive.
There were several groups specified with respect to histological
findings, as follows: group I consisted of infiltrative ductal car-
cinomas, group II of infiltrative lobular carcinomas and IIT of
rare cancer forms. Group I was farther subdivided into sub-
group 1 of infiltrative ductal node-negative carcinoma and sub-
group 2 of infiltrative ductal node-positive carcinoma (2a: 1 or
2 regional metastases; 2b: more than 2 metastases).

MAb ICO25 against MUC-1 was used to identify tumor
cells during the test [9]. This study used specimens in which
ICO25 was expressed on cytoplasmatic membrane of more
than 50% tumor cells with very intensive staining.

CD95 is expressed rather mildly in most cases. This marker
was not found in 73.2% of cases from group I, in 78.6% of cases
from group II and in 68.7% of cases in group III (table 1).

As discovered immunocytochemically bcl-2 was expressed
with moderate staining intensity in tumor cell cytoplasm and
less frequently in the nucleus (figs.1,2). Positive bcl-2 expres-
sion was detected in 66.6% of cases in group I, in 84.6% of
cases in group II and in 43.8% of cases in group 111 (p<0.06).
Distribution of bel-2 expression with respect to Iymph node
involvement in group I was, as follows: 31.1% of negative and
68.9% of positive cases in subgroup 1 (table 2) vs 32.6% of neg-
ative and 67.4% of positive cases in subgroup 2. Expression of
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Puec. 1. Oxcnpeccun bel-2, ynTonnasmarTntiecKoe oKpamveanne
knerox PMXK.

Fig.1. bcl-2 expression, cytoplasmatic staining of BC cells.

OGHAPYXEHO, YTO NPU MMMYHOUATOXUMMYECKOM ompenesne-
Huu bel-2 agcupeccupyercd B DUTOMIA3Me OMYXOJEBHX KIeTOK,
pexe — B aape (pue. 1, 2) npu yMepeHHON HHTCHCHBHOCTH OKpa-
musanua. IToxoxnTe by akcnpeccuio bel-2 B rpynme I orme-
vYamu B 66,6% ciayuaes, B rpynne II — B 84,6%, B rpynue 111 — B
43,8% (p < 0,06). B rpynoe 1 no noarpynnaM B 3aBMCHMOCTH OT
MeTacTazuposapus B Jumboysasl HaOMoma Il cilexylouiee pac-
npenenexue axcnpeccud bel-2: B noarpynne 1 31,1% orpuuaresns-
HBIX cay4aeB, 68,9% nonoxurensusix (Taba. 2). B noarpynme 2
orcyrcrBue 3xcupeccuu bel-2 otmeyanu B 32,6% caydaes, mono-
JKATENsUbIMK 10 bel-2 6uim 67,4% cayyaes. B moarpynme 2 B 3a-
BHCHMOCTH OT KOJMYECTBA METACTA30B B JumM(Ooy3Is1 HAGMONaAN
oriuyue o dxcupecceun bel-2: 8 noarpynme 2a (¢ 1—2 meracrasa-
Mu) 06110 53,3% oTpUIATENALHBIX CHyIaeB, 46,7% — NONOKHATENL-
HBIX, B oArpynne 26 (Gonee 2 meracrasor) — 21,4 u 78,6% coor-
BercTeeHHo (p < 0,05) (Tadu. 3).

Ilo mauspiM qmveparypel [15, 34, 44], bcl-2 nabmopanca Bo
MHOTHX OMYXOJAX, U €r0 AHTHANONTHYECKUE XAPAKTEPUCTHKN 01~
JH CBA3aHBI CKOpee BCEro ¢ BLUKMBAHMEM ONYXO0NeBOH KIETKH.
OTMeueHO, YT0 MEKAY YPOBHEM ANONTO3a W 3Kcmpeccueii bel-2
cymecTsyeT oGparnas sasucumocrs [12]. Hekoropbie arTopsr yka-
3pIBAJM, 4T0 Dcl-2 aKcnpeccupoBalics B KIETKAX SNHTEINS HOP-
mMaabHO¥ TKany MK, a Tax:ke npu NpoOTOKOBOM U JOJBKOBOM pa-
ge [43]. H.-J. van Slooten u coaBT. YCTAHOBWIM CBA3b MEKAY
aKcnpeccyeii bel-2, 0TBETOM Ha XMMUOTEpPANUIo ¥ KOJUUECTBOM
NATONOTMYECKUX U OMOIOTHYECKUX OIYXOJeBbIX NApaMeTpoB NpH
neysxopoii opme PMK [17, 46, 47]. Bplia ormMeyeHa 1moJoxu-
TenbHAS KOPpenauusa MeXAY BBICOKOH skcmpeccueit bel-2 n
3CTPOreH - MW NPOTECTePOHNONOKMTEALHBIME pelenTopaMu
(p < 0,001), Toraa Kax BEICOKas 9Kcnpeccud bel-2 HeraTMsHO Kop-
penuposaia ¢ p53 (p < 0,001). ITanyeHTs! ¢ ONMYXONAMHA, NOKA3AB-
MMM BBICOKHI YPOBEHb 3Kcnpeccud bel-2, mMean 3HAYATEILHO
Jyyiyro o6y peukuBaeMocts (p = 0,009),

IIpy BMMYHONMTOXUMUYECKOM HCCIENOBAHMM YCTAHOBJEHO,
gyro p53 sKcnpeccupyeTcs B Ape ONYXOJeBhX KIETOK, pexe — B
puTomaasme (p53mt) ¢ yMepeHHBIM M MHTEHCHBHBIM OKpaliuBa-
auem (puc. 3, 4). XIpn onenke HOJYIeHHBIX PE3yALTATOB BO BCEX
HCCIACAOBANHRIX IPYNNAX HAGAIOAAIN PA3SHOOOPA3HYI0 M HEONHO-
pomHylo 3kcmpeccuio 6eaga p53. B rpynne I agcmpeccuio pS3mt

Puc. 2. Bkcnpeccus bel-2 na sppe onyxoneebiX KIETOK.
Fig.2. bel-2 expression in the tumor cell nucleus.

bel-2 with respect to the number of lymph node metastases in
subgroup 2 was, as follows: 53.3% of negative and 46.7% of pos-
itive tumors in subgroup 2a (1-2 metastases) vs 21.4% and
78.6% in subgroup 2b, respectively (p<0.05) (table 3).
According to the published data bcl-2 was found in many
tumors, and its anti-apoptotic characteristics were mainly asso-
ciated with tumor cell survival [15,34,44]. There was an inverse
relationship between apoptosis intensity and bcl-2 expression
[12]. There are reports of bcl-2 expression in normal breast
epithelium as well as in ductal and lobular carcinoma [43]. H.-
J. van Slooten et al. established relationship between bcl-2
expression, response to chemotherapy and pathological and
biological tumor parameters in non~nodular BC [17,46,47].
There was a positive relationship between elevated bcl-2

Ta6nuuya 2 Table 2
3xenpeccuna GrnomapKkepos Mpy UHPUALTPATUEHOM NPoToKoBoM PVDK
Biomarker expression in infiltrative ductal BC

Bea C mMeracrasa
Ake- MeTacTasoe Mn
Mapkep ":::' uucno HaénwopeHui p
abc. % abGc. %
cDos + 7 25,0 12 27,9 0.8
(ICO160)y 1 _ 21 | 750 | 31| 721 ’
+ 19 68,9 29 67,4
Bcl-2 0,82
- 9 31,1 14 32,6
+ 18 85,7 19 57,6
P53mt 0,06
- 3 14,3 14 42,4
+ 13 481 14 36,8
P53pan 0,51
14 51,9 24 63,2
. No. % No. %
Marker Exprw
ston cases P
No metastases Metastases
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oTmeyana B 67,9% ciydaes, OTCYTCTBAE SKCIPeCCHH
— 8 32,1%. B rpymuax IT n T11 na6moganm anasornd-
HyI0o Tegaennmio (cM. Tabu. 1). B moarpynne 1 rpyn-
nel I orcyrcreue skcmpeccuu pS3mt ormeyaldd B

Ta6nuua 3

Oxkenpeccus GuomMapKepos Npy MeTacTaTuyeckux popmax UHGUALTPaTUBHOrO
npoTokosoro PMXK

Biomarker expression in infiltrative ductal BC with metastases

Table 3

14,3% cuyqaen, a nanmune — B 85,7% (cM. Taba. 2). 1—2 metacTasa | Bonee 2 METACTAZ08
B noarpynme 2 axcnpeccus pS3mt 3apeructpuposa-
Ha B 57,4% ciyyaes, ee orcyrcrue — B 42,4%. B Mapkep | Sxcnpeccus umcno HabmoaeHwii P
noAarpynne 20 Ha0ModadH CHMIKEHHE HOJOKUTENb~ a6o. % aée. %
HBIX peaknuii (50%) U HapacTaHHe OTPUUATEILHBIX N 5 333 - 250
(50%), Torma Kak B moarpynne 2a ormeyanoch 72,8% lcg?gg ’ ’ 0,82
HONOXUTENbHBIX chaydaes U 27,2% oTpHLATENbHBIX { ) - 10 66,7 21 75,0
(cm. radu. 3). + 7 46,7 22 78,6

MEKAT & o6memy p53 (p53pan), pearnpyomue ¢ Bel-2 i g 533 5 014 0,05
MYTAHTHBIM H AUKHM THOOM p53, B rpynne I xasamu - '
cleyionme pe3ynsrarTsl (cM. Tadu. 1): moxoxuTels- P53mt * 8 72,8 " 50,0 0.28
peie — 41,5% ciydyaer, oTpunarensasie — 58,5%. B - 3 27,2 11 50,0
OTIMIKE OT MYTAHTHOTO OOMIMIA P53 yale OABAJT He- + 5 357 9 37,5
TATHBHYIO PEaKUMI0 BO BCeX HCCaefyeMBIX Fpynmax. P53pan 1,0
B rpymme 11 ¢ maUILTPATABHLIM JOJBKOBLIM PAKOM ° 64,3 15 62,5
OTCYTCTBHE SKcnmpeccuu pS3pan ormedaam B 50% No. % No. %
CIIy4yaeB, NOJOKUTENLHBIMA Obita 50%. B rpymme 11T ) cases
TEHACHUNA pacupeneieHus JKcapeccuu oomero p53 Marker Expression P
OBLIA CoeyIomAas: NOJOKATENLHBIX cydaes 35,7%, 1-2 metastases mg;‘;—‘:t':g;:
orpunareasnsix — 64,3%. B rpymne I B 3aBacumMocTy

OT METACTA3UPOBAHAI, T. €. C yBeJUYEHAEM 3J0KAYe-
cTBeHHOCTH onyxoan (woxrpymnel 1 @ 2) Habmiogannm cHIGKeHue
aKcupecchu oHKoGenka p53pan: noxrpyma 1 — 48,1% moxoxu-
TeNbHBIX cIydaer, 51,9% — orpuuareabHbx, noprpynma 2 — 36,8
" 63,2% coorsercTBeHHO (cM. Tab. 2).

Tlo manueiv aurepaTypst [26, 301, axcnpeccust pS3 3HAYUTEILHO
Koppeaupyer co cragueii PMIK u HeKOTOPbIMM APYTHMU NApaMeT-
pamu. P53-craryc, pasmep onyxoum (p = 0,06), xomyecTBO MOAMbI-
HMIeYHbIX MeTacTasupylomux ysnos (p = 0,01), ER (»p = 0,01)- u
PgR-cratye (p = 0,03) nmeror nporaocTHIECKOe 3HAYeHHe s 00-
el BruKUBaeMOCTH. Bee Goiblne HAKAMINBAETCA NAHHBIX O TOM,
4T0 P33 MOKET GHITH NONE3HRIM MAPKEPOM A BHIABJIEHHA OHKO-
JOTHYECKHX OOJBHBIX, KOTOphIM Tpebyercs 0oJjee WHTEHCHBHAS
nocTonepanMonHas Tepanus [13, 16, 20—22, 33, 50].

Puc. 3. UmmyHoduiloopecLieHTHOe okpaliueanve p53pan KneTok
PMX.

Fig.3. p53pan immunofluorescent reactivity in BC cells.
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expression and estrogen and progesterone receptor positiveness
(»<0.001) and a negative relationship between elevated bcl-2
expression and p53 (p<0.001). Patients with high expression of
bcl-2 had a much better survival (p=0.009).

As found immunocytochemically p53 is expressed in tumor
cell nuclei and less frequently in cytoplasm (p53mt) with mod-
erate to intensive staining (figs.3,4). Expression of p53 in our
study was variable and non-uniform in all study groups. The
p53mt reactivity was positive in 67.9% and negative in 32.1% of
cases in group I. A similar trend was discovered in groups II and
II1 (see table 1). In subgroup 1 of group I negative reactivity was
found in 14.3% and positive reactivity in 85.7% of cases. In
subgroup 2 of group I negative reactivity was found in 42.4%

Puc. 4. UmmyHodnoopecleHTHoe oKpaluuBaHue p53mt
knetok PMXK.

Fig.4. p53mt immunofluorescent reactivity in BC cells.




Clinical Investigations

IIpyu onenxe MOJYYEHHBIX Pe3YJITATOB OOHAPYXKHUIM NPAMYIO
cBa3b Mexay CD95 u pS3pan B rpynmax I, I1, IIT (r = 0,86, 0,99,
0,78), oGpaTiyro Koppeasauuio Mexay CD95 u MyrauTaeiM p53 B
rpynne X (r =-0,30, p < 0,001). B rpyuuax I u IT orMegam oGpat-
Hylo cBazn Mexny CD95 u bel-2 (r =-0,27, p < 0,001; » =-0,56,
p < 0,002). B rpynne II Bpapaena npamas ceash mexay bel-2
¥ p53mt (= 0,78). B nogrpynne 2a o0HapyRVRAJIH NPIMYI0 KOppe-
Jamuio Mezxay CD95, bel-2 u p53pan (0,66 < r<0,79), obpaTayio —
mexay CD95, p53mt, p53pan (-0,76 < r< -0,61, p < 0,001). B uou-
rpymue 26 cea3p Mexxny CD95 u p53mt npsamas (» = 0,82), abel-2 ¢
3THMH OHKoGenkamu obpatHas (-0,61 <r<-0,18, p <0,001).

CyInecTBYeT MHEHHE, 9TO OIYXOJIEBBIA POCT 00YCIOBAUBACTCA
HMeHHO (NOKHpPOBAHMEM AMONTO3A NPH COXPAHAIIMEMCS YPORHE
npoagepanuu. IIpudem cBA3aHO0 3T0 ¢ OJOKHpoOBaHHeM QyHK-
nmii rena p53 u runepakcupeccueit bel-2 [19, 36].

Bcel-2+/p53--thepoTnn 0TMeUamM BO BCeX CIYYaAdX HOPMAJIb-
noil Tkani MK, nipy MpoTOKOBO#i rMIepIIIa3uy, KOJILKOBOM pa-
Ke, 4 TaKxKe HaOmogamu B 67% ciayuaeB NPOTOKOBOTO PaKa in Situ.
BoJsmmHCTEO0 TMOBpPeXneHuii ¢ usMmenenusiMu bel-2/p53-deno-
THIAMM, BKI0Yas Bee cayyau bel-2-/p53+, npeacrassiensl mioxo
nngdbepeHINPOBAHABIM MPOTOKOBRIM pakoM in situ [43].

Buiogp. 1. YeTaHosieHa o0paTHAd KOpPeiAnus 3KCAPEeCCHH
CD95 u bel-2 npu madmasTpaTHBHOM NpoTOKoBOM (r = 0,27,
p<0,001) u napunrrpaTueHoM HoaskosoM (r =-0,56, p < 0,002) PVIK.

2. IIpu uHGUISTPATHBHOM NPOTOKOBOM PaKe OTMEUAJIM TeH-
JEHIHIO K yBeaumdenuro sxcnpeccnn bel-2 (p <0,05) ¢ noreimenu-~
€M 3J0KaYecTBeHHOCTH 3a00/eBanns (yBeaudeHueM KOJudecTBa
METACTA30B M MOABJEHHEM OTIAICHHBIX METACTA30B).

3. YcranopieHa o0paTHAs KOppelsAlMs SKcnpeccuu p53mt u
CD95 npdH HHOUILTPATHBHOM npoToxoBoM pake (r = -0,30,
p £0,001), a Taxxe npu penkux opmax paxa (r =-0,96, p < 0,008).
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and positive reactivity in 57.4% of cases. There was a
decreasing trend in positive reactivity (50%) and an increas-
ing trend in negative reactivity (50%) in subgroup 2b against
72.8% of positive and 27.2% of negative cases in subgroup 2a
(see table 3).

MAD against common p53 (p53pan) reacted with mutant
and wild p53 to demonstrate positive reactivity in 41.5% and
negative reactivity in 58.5% of cases from group 1 (see table 1).
Unlike mutant type, common p53 showed negative reactivity in
all study groups. In group II with infiltrative lobular carcinoma
50% demonstrated no p53pan expression and 50% showed pos-
itive reactivity. In group III common p53 expression was pre-
sent in 35.7% and absent in 64.3% of cases. In group I there was
increase in p53pan expression as malignancy grade was growing
with 48.1% of positive and 51.9% of negative cases in subgroup
1 against 36.8% of positive and 63.2% of negative cases in sub-
group 2 (see table 2).

As reported in the literature p53 expression is related to BC
stage and some other parameters [26,30]. The following factors
are of prognostic significance: p53 status, tumor size (p=0.06),
number of axillary lymph node metastases (p=0.01), ER status
(p=0.01), PgR status (p=0.03). There is an increasing evidence
that p53 may be a useful marker for screening of cancer patients
requiring postoperative therapy [13,16,20-22,33,50].

We discovered a direct relationship between CD95 and
p53pan in groups I, II and IIT (r=0.86, 0.99 and 0.78), an
inverse relationship beiween CD95 and mutant p53 in group 1
(r=-0.30, p< 0.001). There were an inverse relationship
between CD95 and bcl-2 (r=-0.27, p<0.001; r=-0.56,
p<0.002) in groups I and II, a direct relationship between bel-
2 and p53mt (r=0.78) in group II, a direct relationship
between CD95, bel-2 and p53pan (0.66<r<0.79) and an
inverse relationship between CD95, p53mt, p53pan (-
0.76<r<-0.61, p<0.001) in subgroup 2a, a direct relationship
between CD95 and p53mt (r=0.82) and an inverse relation-
ship between bcl-2 and these oncoproteins (-0.61<r<-0.18,
£<0.001) in subgroup 2b.

It is thought that tumor growth is maintained owing to block
of apoptosis with cell proliferation preserved, the apoptosis
block being due to inhibition of p53 function and hyperexpres-
sion of bel-2 [19,36].

Phenotype bel-2+/p53- was found in all normal breast tis-
sue specimens, in ductal hyperplasia, lobular carcinoma and in
67% of in situ ductal carcinoma. Most aberrations with altered
bel-2/p53 phenotypes including all bel-2-/p53+ cases were
found in poorly differentiated ductal carcinoma in situ [43].

Conclusions. 1. There was an inverse relationship between
CD95 and bcl-2 expressions in infiltrative ductal (r=-0.27,
p<0.001) and infiltrative Iobular (+=-0.56, p<0.002) BC.

2. The bcl-2 expression demonstrated an increasing trend
(p<0.05) as cancer malignancy was rising (increasing number of
metastases and appearance of distant metastases).

3. There was an inverse relationship between expressions of
P53mt and CD9S in infiltrative ductal carcinoma (+=-0.30,
250.001) as well as in the rare type gronp (=-0.96, p<0.008).
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JEYEAUE JYYEBBIX ITOBPEXIEHMI JETKHUX
V BOJIBHBIX PAKOM MOJQYHOUW XKEME3BI

HHH xaunuveckoil onkonozuy

B KOMIJIEKCHOM JIEYEHHMH PAKa MOJOYHOM KeJe3bpl JydeBas
Tepanus 3aHUMAeT OAHO H3 BeAymMX MecT. HecMoTpa Ha cosep-
OICHCTBOBAHME METONMK JY4eBOH Tepamuu, MperycMaTPUBAIO-
HIMX IAMKEHHEe OKPYKAONIMX 3f0POBBIX TKAHEH ¥ OPraHoB, Jyde-
Boie noppexnenua jgerkux (JIILJI) mpm syueBoii Tepamum paxa
MOJIOYHOM ene3bl BO3HUEAIOT, M0 JAHHBIM Pa3HbIX aBTopos [8,
91, y 11,1—60% Goupueix. JIydenoe Bo3aeiicrsre Ha Jerkue npu-
BOJUT K NOBpeXRNeHnio OPOHXHAJLHOTO JepeBa, KPOBEHOCHBIX
COCYHOB, B Pe3yJIbTATE Yero BO3HUKAET CHIGKEHUE PACTHRKAMOCTH
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TREATMENT OF LUNG RADIATION DAMAGE IN
BREAST CANCER PATIENTS

Institute of Clinical Oncology

Radiotherapy is a principal modality in multimodality treat-
ment for breast cancer. In spite of increasing improvement of
sparing radiotherapy methods 11.1% to 60% of breast cancer
patients have lung radiation damage (LRD) as a result of radio-
therapy [8-9]. Irradiation of lungs results in injury of the bronchial
tree and vessels that reduces lung expansion and air passage
through the respiratory tract (restrictive and obstructive lesions).

Common approaches in advanced late LRD involve active
anti-inflammatory and antibiotic therapies, expectorants,




