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PELENITOP BIINAEPMAIBHOTIO ®AKTOPA
POCTA (D®P) 1 DPP -TIOJOBHLIE IEIITUABL
KAK ®AKTOPBI ITIPOTHO3A BBLKHBAEMOCTH
BOJBHBIX HEMEJIKOKJIETOYHBIM PAKOM
JIEITKOT'O

HUH xaunuveckoli onkonosuy

Jlerxoe AByISeTCS OPraHoOM, B hOPMIPOBaHIM KOTOPOTO TIPU-
HUMAJOT YIaCTHE SIMaepMababli dhakrop pocra (DDP), a-tpa-
cthopmupyionwit akrop pocta (a-T®P) 1 gpyrue npercraByTe-
Jm cemeiicTsa DPP-OT0OHEIX IEITHIOB B KAYECTBE JIOKATBHBIX
peryisropoB Iponudepaiy 1 i depeHIMPOBKH KIEToX [5, 7,
9,16, 17]. DPP u o-TDP (mpunamiexaniye X ceMericrsy DPP-
MMOIOOHBIX HENITHAOB) B3AUMONESHCTBYIOT C OOIIMMM PETEIITOPOM
(PO®P) Ha MeMGpare KieTku-Mutirern. POMP paccmarpuBaer-
€51 B HACTOSIIIEE BpeMs] B KAYECTBE OMHOTO 13 TKAHEBEIX MAPKEPOB
OITYXONeH pasuYHOIO IMCTOreHe3a, BAXKHBIX B ITPOTHOCTHIEC-
KoM 1rase [1, 6, 8], a Takke Kax IMOTeHLWANbHAsA MUILEHD IS
ONOKUPOBAHMS Tepefad MUTOTEHHOTO CUTHaia B KieTky [1].
TeMm He MeHee, HECMOTPS Ha AKTUBHOE SKCIIEPHMEHTAIBHOES 1
KIMHIYECKOe HCCNCMIOBaHYE, OOHO3HAYHOIO MOHUMAHUS PO
DOP-1ono6HEIX IIENTUAOB ¥ WX PELEITOPOB MPU PasIYHbIX
3JI0KAYECTBEHHBIX OITYXOJIIX YeJIOBEKA HET.

Jlo HacTosIIero BpeMeHH He CYLISCTBYET M eNMHOTO MHe-
HMS O B3aUMOCBI3M 3KcIpeccur PDDP ¢ xipHUYIESCKHUM
TeyeHeM HEMEJIKOKIETOYHOro paka Jerkoro (HMPJII).

Marepaaibl ¥ Merofpl. B nccienosatiie BKIIOYEHs! 63 GObHbIX B BO3PACTE OT
22 no 78 neT, NOMYYUBLIMX XUMPYPriudecKoe jJedyeHue B OTAeTeHIH TOpaKaIbHOl OH-
xoyorar OHII um. H, H. Boxuna PAMH ¢ Mast 1994 1. 1o Maii 1997 1. LieHTtpans-
HBI paK JIerkoro ObUi JUArHOCTUPOBaH Y 43 G0bHbIX, Iepudepudeckuit — y 20.

AHanu3 TUCTONOrMYECKHX MPernapaToB IPOBOAWICS B COOTBETCIBUM C 4-M
u3nanyeM «PYKOBONCTBA IO CTamupoBaHMIO paka» (1989), moAroToBAEHHEIM
AMepUKAHCKUM IPOTHBOPAKOBBIM COIO30M.

ITo crammsM GOJTbEBIE PacTipefessUIACE CReRYIOIUM o0pasom: GoneHste ¢ I cra-
rwmeii coctaBu 40% (25 mauuenTos), co Il cragueir — 6% (4), ¢ 111 cramueit —46%
(30 yenosek; ¢ ITIA cranueit — 24 u ¢ I1IB — 6) w ¢ IV cramueit — 8% (4 yenoseka).

OG6pa3sLib! OIyXONeil ¥ THCTONOTMYecK He3MEHEeHHOM TKaHU JIETKOTO IIoMy-
yayy 1 06pabaThiBaiK, Kak OIICaHO paHee [3].

Onpenenenue PO®P. Ananus conepxanusg POOYP B MemM6-
paHHOM (GpakUyy ONyXONei MPOBONWIH MOTUDHIIEPOBAH-
HBIM panuonuraggaeiM Metogom T. J. Benraad u J. F. Foekens
[4], mcnonesya B Kadectse Juarauna (JIWI) memmuaerit DOP
(receptor grade, «Sigmas, CIIIA), HioRHpPOBaHHKIH C TOMOLUBIO
Na™l B mpucyTcTBHK XJopaMuHa T (VIeabHas paJuoaKTiB-
HocTth 40—122 Xu/MMoip). MeMOpaHHEIe NperapaThl, CORep-
xamye 0,2—1,0 Mr/mMi Genka, MHKYOUpOBany B TeueHue 1 g
MpH¥ KOMHATHOH TeMIiepatype ¢ 3,5 HMons “I-DOP B npucyT-
crepd WM oTeyrersur 200-KpaTHOTO M3GBITKA HEMEUCHOTO
B@P. Peakiiys npexpaliarach Ipy Ko0apneHuy 75% cycIies-
syn rugpokcwnanmatura (DNA-grade, «Sigma», CIIA) B
K, Na-PBS-6ydepe (pH 7,4) Ha mpny. ITlocne 3 mocienoBaTessb-
HeIX orMeiBanui K, Na-PBS-6ydepom npa 4 °C mipo6EI paano-
METpHPOBaIKX Ha y-cuerumke «Cobra-II Autogammar
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LUNG CANCER

Institute of Clinical Oncology

Epidermal growth factor (EGF), o-transforming growth
factor (a~TGF) and other representatives of the EGF-like pep-
tide family contribute to lung development as local regulators of
cell proliferation and differentiation [5,6,9,16,17]. The EGF
and a-TGF (belonging to the EGF-like peptide family) inter-
act with a common receptor (EGFR) on target cell membranes.
The EGFR is presently considered a prognositcally significant
tissular marker of tumors of different origin [1,6,8] and a poten-
tial target to block mitogenic signal penetration into cells [1].
However, the role of EGF-like peptides and their receptors in
various human cancess is still ambiguous notwithstanding the
active experimental and clinical study of these factors.

There are at present different opinions on relationship of
EGFR expression and clinical course of non-small cell lung
cancer (NSCLC).

Materials and Methods. We performed a study of relationship between
EGFR expression and clinical course of NSCLC in 63 patients aged 22 to 78
years receiving surgery at the Thoracic Oncology Department, N.N.Blokhin
CRC, during May 1994 to May 1997. There were 43 cases with centric and 20
cases with peripheral lesions.

Histological study of surgical specimens was performed in compliance
with American Anticancer Union's recommendations on cancer staging
(4th ed., 1989).

Case distribution with respect to disease stage was as follows: 40% (25
patients) with stage I, 6% (4 patients) with stage 1T, 46% (30 patients includ-
ing 24 with stage I11A and 6 with stage 11IB) and 8% (4 patients) with stage IV,

Preparation of specimens of tumors and histologically intake tissue was
performed as described elsewhere [3].

EGFR Assay. Assay of EGFR in tumor membrane fraction
was carried out by modified radioligand technique developed
by T.J.Benraad and J.F.Foekens [4] using murine EGF (recep-
tor grade, Sigma, USA) jodinated with Na™] in the presence of
chloramine T (specific radioactivity 40-122 Ci/mmol) as a lig-
and (LIG). Membrane samples containing 0.2-1.0 mg/ml pro-
tein were incubated 1 h at room temperature with 3.5 nmol -
EGF with or without 200-fold excess of unlabeled EGF. The
reaction was stopped by adding 75% hydroxylapatite (DNA-
grade, Sigma, USA) suspension in K, Na-PBS buffer (pH 7.4)
on ice. After three successive washings with K, Na-PBS buffer
at 40C radioactivity of samples was measured using a Cobra-II
Autogamma y-counter (Packard, Australia) and concentration
of specifically bound *I-EGF was calculated. Tissues contain-
ing not less than 5 fmol EGFR/mg membrane protein were
considered EGFR- positive.

Protein concentration in NSCLC membrane fraction and
normal lung tissue was measured by Lowry (1951) using a
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(«Packard», ABCTpayuisl) ¥ PACCUMTHIBAILA KOTUYECTBO CIIELIM-
duyecku cpazagHoro @I-DOP. PHOP-monoxure bHbIMU
CUMTAIM TKAHM, coiepxalnue He MeHee 5 dmony PODOP/mr
memOpanHoro oenxa.

Kormenrpamuio Genka B MeMGpanuoit dpaxuum HMPIL u
HOpMAJbHBIX TKaHel JIETKOTO OIpeNesii MeTomoM Lowry
(1951) na cmexrpodoromerpe DU 650 («Beckmans, CIIA),
conepxanue JTHK B 1inT03016H0I1 hpakumu TKaHe# — METo-
JioM BapToHa B IpHUCYTCTBIN MUDEHIIAMIHOBOTO pEareHTa.

Mcenepopasme JIAT PODPP 8 nuroz01pHOI (pakimm TRaHeil.
HenocpencrrenHo neper orpenelieHneM KOHIEHTpamym dhakTo-
pPoB pocTa JMOGWIM3HPOBAHHEIE IIHTO30M BOCCTAHABIKBATI
MyEEMaIBERM 06seMoM (0,1—0,2 vr) PUA-Gydepa, cogepxa-
mrero 0,01 M Na-docdaraerii 6ydep (pH 7,4), 0,15 M NaCl, 0,01
M BHOTA, 0,5% BCA 1 0,1% NalN3, [JanaemM METonoM oIpee-
JITeTCs CYMMaPHOE ColepiKaHue BCeX rerrTraoB (camoro DOP, o-
TDP, ambuperymusa, cripto ¥ Ip.), B3aUMOICHCTBYIOIINX C
PD®P memOpaH 1utaneHTRl YeNnoBeKa. U1 mocTpoeH Kamo-
POBOYHOI KPUBOH B KA4eCTBE CTAHIAPTA MCIIOIB30BAIM PEKOM-
OGuHanTHBL! Yenosedeckuii o~ TPP («Sigma», CIITA) B KOHIICHT-
pamasx or 0 mo 200,0 ur Ha npoby. B nmOMMIpomICHOBEIE
npobupku roMeruam o 25 000—35 000 cpm (060pOTHI B MITHYTY)
251-9®P u no 30 MxI KaTAOPOBOYHEIX PACTBOPOB o~ TDOP mm
HCCIIenyeMbIX LIUTO30Mel TKadel. TToce HHKYOAK B TeYeHUe
24y npu 4 °C ocaxmganu JIUT -perenropupie KOMIJICKCHI CYyCIICH~
3Ueil THIPOKCIIAITIATHTA, KaK OIMCAHO B METOLE OHNpPeAeAeHUT
PH®P. Cyyranu paguoaKTUBHOCTH OCAIKOB Ha y-CUCTIUKE
«Cobra-II Autogamma» («Packards, ABCTpamiia), CTpOHI Kali-
GpOBOYEHbIE KPUBbIE 3aBICHMOCTH KOJIMTIECTBA CBSI3aHHOrO Meve-
noro JINT or KomraecTsa OOABISHHOTO B IIpoby o~ TOP u pac-
CUuTHBAIY cofepxaHue DOP-ogobHBIX UENTHIOB B
HCCIenyeMbIx 00pasuax, Beipaxas ero B rr/Mr JHK, Trans cau-
Ty comepxkanieit DMOP-1omo0HbIe TENTHUIBL, €CIH IIOIyICHHAST
ronuearpamus IV POOP 6p1na OTEHOM OT HyJIA.

JoCTOBEPHOCTE OTIMYMN CPSTHUX 3HAYCHUN CONepXKaHUI
PO®P u ux JIUT cpapuusamu 110 f-xpurepuro CreioneHTa, a
YaCTOTHI pacTIpele/IeHus — II0 KpuTepuio y>. Bo Becex ciaydasx
DPa3IIUEA CUMTAIH JOCTOBepHEIMU TipH p<0,05. AHanu3 obumei
U Oe3peluiMBHON BEIXKMBAEMOCTH IIPOBOAWIHA METOLOM
Karmapa — Meliepa ¢ OIIeHKOH JOCTOBEPHOCTH Pas3IAYUN 110
F-XpuTepHIo IS MaJIbIX TPYIIIL.

Tio MHEHHMIO HeKOTOpHIX vccnemosaTeneit [10, 13, 14], mis
OILYXOJEHl JIETKOTO XapakKTepHa rumepakcnpeccus PODP 1o
CPaBHEHMIO C HEIOpAXKEHHOI TKaHbIo JieTKoro. ITomyueHHBIE
Hamu gaHHBe (TaGi. 1), OFHAKO, He TONTBEPXIAIOT 3TO IIpe-
TIOJIOKCHHME: PasIudisa MEXIY CPeIHMMHU KOHICHTPALIMSIMU
PODP B onyXxoisix ¥ HEIOPAXKEHHOM TKAHY JIETKOTO HE OBLIN
CTATHCTHYECKH 3HAIUMEIMU. 11pu aTOM HEOOXONMO OTMETUTE
XOPOIIIO BBRIpAXEHHYIO TeHIeHImo (x>=3,27; p=0,07) x Tomy,
YTO OIYXOJA 3HAYMTENHEHO YAIle, YeM OKPYXAlomas Hem3Me-
HEHHadg TKaHb Jerkoro, conepxar POOP,

Hponyxuuio JIUT POOP 1o cux mop MCCIEI0BAIU TOIBKO in
vitro B Kynbrypax xkneroxk HMPIIL, a B KiTHHAKE M3y9anach 5KC-
npeccud o-T®P npu HMPIL [11, 15]. B HameM ucciaenoBaHuy
cpennue koHueHTpanuy JWI B omyxonsax ¥ HemopaxeHHOH
TKauy OBUIN OTVHAKOBEIMH, XOTS B oIyxoiLix JINT oGHapyxu-
BaJIACh JOCTOBEPHO Yalle, YeM B TMCTONOTHISCKH HEM3MEHEH-
HOU TKaHu jerkoro (x=4,53; p=0,03) ( cM. Tabn. 1). Taxum
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DU 650 spectrophotometer (Beckman, USA), cytosol frac-
tion DNA was measured by Barton's technique in the pres-
ence of diphenylamine reagent.

Study of EGFR LIG in Tissue Cytosol Fraction.
Immediately before measuring growth factor contents the
freeze dried cytosols were reduced with minimal volumes of
RIA-buffer containing 0.01 M Na-phosphate buffer (pH 7.4),
0.15 M NacCl, 0.01 M EDTA, 0.5% BSA and 0.1% NaN3.
This assay determines the total content of proteins (EGF
itself, a~TGF , amphiregulin, cripto and others) binding to
human placental membranes. Recombinant human a-TGF
(Sigma, USA) at concentrations 0 to 200.0 ng per specimen
was used as standard to draw up calibration curve, I-EGF at
25,000 to 35,000 cpm and o-T'GF calibration solution or test-
ed tissue cytosol, 30 mcl, were transferred to polypropylene
tubes. After 24-h incubation at 4 °C LIG-receptor complexes
were precipitated with hydroxylapatite suspension as
described in EGFR Assay. The precipitate radioactivity was
measured using a Cobra-II Autogamma y-counter (Packard,
Australia), calibration curves of bound labeled LIG content
with respect to a-TGF were drawn up and EGFR-like pep-
tide concentrations were calculated and expressed as pg/mg
DNA. A tissue was considered EGFR-like peptide-positive if
EGFR LIG concentration was above zero.

Significance of differences in mean EGFR and their LIG
concentrations was determined by Student's t-test, signifi-
cance of differences in distribution frequencies was determined
by y*-test. The differences were considered statistically signifi-
cant at p<0.05 in all cases. Analysis of overall and disease-free
survivals was performed by Kaplan-Meier methodology with
assessment of differences by F-test for small groups.

Some authors believe [10,13,14] that lung cancer demon-
strates EGFR hyperexpression as compared with normal lung
tissue. However, our findings (table 1) do not confirm this
opinion because differences in mean lung tumor and intact
tissue EGFR concentrations were not statistically significant.
It should be noted however that there was a marked tendency
(x*=3.27, p=0.07) to a much more frequent EGFR-positivity
of the tumors as compared with the surrounding intact tissue.

EGFR LIG production was studied only in vitro in
NSCLC cell cultures while clinical study was carried out for
o~-TGF in NSCLC [11,15]. In our study mean tumor and
intact tissue LIG concentrations were similar though LIG-
positive tumors were encountered at a significantly higher
rate than intact lung tissues (x*=4.53, p=0.03) (see table 1).
Thus, NSCLC contains both components of EGFR-depen-
dent regulation of cancer growth (LIG and EGFR) signifi-
cantly more frequently than normal lung tissue.

Tumor EGFR and EGFR LIG expression frequency and
degree did not depend upon clinical and anatomical type of
NSCLC though the EGF-like peptides were encountered sig-
nificantly more frequently both in centric and peripheral tumors
as compared with histologically intact Iung tissue (table 2).

It should be noted that we failed to find statistically signif-
icant differences in EGFR and their LIG contents as
expressed by tumors and histologically intact lung tissues at
all disease stages. There was no relationship between EGFR and
EGFR LIG expressions in tumors and histologically intact lung
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Tabanuya 1

Table 1
Copepxanne PADP n ux JIUI (SPP-nogoGHbIX NeNTHAO0B) B ONYXO0AU U rMCTONIONMYE€CKU He3MeHeHHOo! TKauu nerkoro (FHT)
y 6onbubix HMPS1
Contents of EGFR and its LIG (EGF-like peptides) in tumors and histologically intact lung tissue (HIT) in NSCLC cases
WUccnegoBaHHbie KonuvecTBO Konnuectso PODP*- | Yposens 3PP, ¢pmonb/mr Konnyectso YpoeeHs JIUT,
oGpa3zubl 0o0pa3uoe TKaHel4, % Oenka (M-+m) JIUr+- Tkaneil, % nr/mr JHK(M+m)
Onyxonb / Tumor 63 75* 76,0+19,1 62** 11404317
MHT / HIT 63 68* 57,7%10,1 36 ** 1140+336
Test specimens No. of Percentage of EGFR* EGFR content, fmol/mg Percentage of LiG ;O"Bel;':\’
est sp specimens fissues protein (MeantS.D.) LIG* tissues (‘I,V% 2 ng+s D.)

* 42=3,27; p=0,07. ** ¥*=4,53; p=0,03.

obpazom, B onyxonu upu HMPJI mocroBepHo yaie oGHapyXu-
BalOTCS 00a KOMITOHEHTA, HeOOXOmuMBIX 1 PO®P-3aBucu-
MOTO MeXaHu3Ma PeryIsiiiy POCTAa 3I0KAYECTBCHHOIO HOBOOD-
pasopanusd, a uMeHHO — u JIMT, u POOP.

Yacrora 11 ypoBHH 3KcIpeccuyl POOP u ux JIMT B omyxonsax
He 3aBUCSIT OT KIHHHKO-aHaToMudeckoi hopmet HMPIIL, xo1s
Y TIpH DEHTPabHOM, U mpu nepudepuuecKoll ToKamu3auu
HMPJ D®P-rromobHbe NENTUIL JOCTOBEPHO Jamie oOHapy-
KHBAIOTCS B OILYXOJIH 10 CPABHEHMIO C TUCTONOTMYECKH HEHU3-
MEHEHHOM TKaHbIO JIerKoro (Tadi. 2).

ClelyeT OTMETUTH, YTO MBI HE OGHAPYXWIH JOCTOBEPHBIX
omyuil B komuyecteax POOP u ux JIVT, akcnpeccupyeMbix
OITyXOJIAMHU ¥ TUCTOJIOTMYECKY HEM3MEHEHHON TKAaHBIO JIETKO-
IO Ha BCeX cTanusax 3aboneBanusl. Taxke He OBUIO OOHAPYKEHO
HUKaKO0i 3aBUCUMOCTY MexXIy aKcrpeccueit POOP u ux JIUT B
ONIYXOJIAX ¥ [HCTONOIMYECKY HEU3MEHEHHOH TKAHM JIENKOro U
TAKUMH KIMHUKO-MOPQDONOrAYeCKMMI XapakTePMCTHKAMM
OIIYXONEBOTO MpPOILlecca, KaK CTafus 3a00IeBaHus, IEPBUYHAS
ONYXO0JIb M MOPAXCHHUEC PETHOHAPHBIX TAM(OY3IOB.

Ilporno3z BerkusaemocTd npud HMPJL ocHoOBrIBaeTcs BHa
KIMHHKO-MOP(MOIOTHYSCKUX JaHHbBIX. M3BecTHO, yTo 1o 70—
80% peuuIMBOB 3a00JICBAHHUS IIOIBISIOTCA V IALUESHTOB
HMPJI B ieppbie 18 Mec mociie XUPYPrudecKoro JeueHud [2].

Hamu npocnexena B reyernve 1—36 Mec cympba 32 u3 63 Gonb-
Heix HMPJT u mpeacTaBriIoch BO3MOKHBIM NPOaHAM3UPOBATh

Tabnuuya 2

tissue and clinical morphological characteristics such as disease
stage, primary site and regional lymph node involvement.

Prognosis of survival in NSCLC is made basing on clinical
morphological findings. As known up to 70-80% disease
recurrence is detected in NSCLC cases within 18 months fol-
lowing surgery [2].

We followed up fates of 32 of the 63 patients with NSCLC
for 1 to 36 months to analyze EGFR and EGFR LIG expres-
sions in prognosis of overall and disease-free survivals in
NSCLC. Retrospective statistical analysis was made with no
respect to postoperative chemotherapy because of too few
patients with NSCLC studied.

There were no significant differences in the overall and
disease-free survivals between cases with EGFR-~positive and
EGFR-negative cancers in the 32 patients liable to follow-
up. However, a more thorough study revealed a tumor EGFR
threshold of 50 fmol/mg membrane protein above which
there was a statistically significant (p=0.03) fall in disease-
free survival of NSCLC patients (fig.1).

Owing to a good survival of cases with EGFR content
under 50 fmol/mg protein (1 death within the follow-up) we
failed to draw up overall survival curves.

After the cases were stratified with respect to patients' age,
disease stage, tumor size, disease advance the EGFR lost its
prognostic value.

Table 2

CopepxaHue 9PP-nogoGHbLIX NENTUAOB B OMYXONU U FTUCTONOrMYecKN HeuameHeHHol TkaHu aerkoro (THT) B 3aBicumocTn ot

KAVUHNKO-aHaToMu4eckoi dpopmbt HMPJI

Contents of EGF-like peptides in tumors and histologically intact lung tissues (HIT) with respect to NSCLC anatomical type

oSt | Kopeueinee | nurompcom, 5o | Y0one FHLESOMOM |y, 55 | R, e i
" Contral cancer 43 60* 1293+465 40 1293421
M eripnaric cancer 20 85+ 833+209 25+ 5844215
morission | ity | ol | g o) | ittt | oo

*¥2=3,8; p=0,05. ** x*=4,8; p=0,08.
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Puc. 1. BeapeuuguBHas BeDKMBaeMOCTb 6onbHbix HMPJI B 3a-~
BUCUMOCTH OT NOPOrosoro ypoeusa PIDP e onyxonu, paBHoro
50 pmonb/Mr Genka.

1 — PO®P<50 dpmonb/mr Genka; 2 — PODOP250 dmons/Mr 6enka.
Bneck 1 Ha puc. 2—5 no ocsam abcumce — BpemMsa HabniloeHns, Mec;
Mo 0CAM OPANHAT — BbIXMBAEMOCTb, %.

Fig.1. Disease-free survival in NSCLC with respect to a tumor
EGFR threshold 50 fmol/mg protein

1, EGFR<50 fmol/mg protein; 2, EGFR=50 fmol/mg protein.
Here and in figs.2-5 numbers on the x axes are months of follow-up;
numbers on the y axes are percentages of survival.

sHayenue sxcnpeccuy POOP u ux JINT B mporHose obLigi U
GespenumuBHON BprKuBacMocTy 6ombHex HMPIIL Cremyer ot-
METHTh, YTO B CBA3HM ¢ MAJOYHCNSHHOCTHIO DY OONBHBIX
HMPJI peTpocTieKTUBHBIN CTATUCTUYSCKIN aHanu3 IpoBOMWICH
0e3 yueTa NoCIeONePaLiiOHHOM XMMUOILy4EBOM Tepariii.

B niestom B rpyie u3 32 conpaex HMPII noctoBepHBIX pas-
JIHapii yToxasaresieil obieit n 6e3peiauBHON BELKMBAEMOCTU
B 3aBUCUMOCTH OT HaIYug vy oTcyTeTBrsa PO®P B omyxomu
He Habmonazochk. OmHAKo mpu OoNee NeTaNbHOM H3YYCHUH
OBUL BBIABIEH TI0POTOBLIHA yposeHs POMP B omyxonsx Jerkoro,
paBHEIi 50 pmMomb/Mr Gellka MeMOpaH, IIPH IIPEBHIICHUM KO-
TOPOTOo HAOHIONAETCS CTATHCTUYECKH HOCTOBEPHOE CHILKESHIIE
Tokasarensa GespelmauBHON BerKUBacMoctu (p=0,03) Gonp-
Herx HMPJT (puc. 1).

VunuThBasg XOpOLIYI0 BEDKMBASMOCTH OGOJIBHBEIX C YPOBHEM
POOP meree 50 dmonp/Mr Genka (B 9TOM TPYILTS 32 IEPHOK
HaGnonenus ymep 1 OOMBHOM), HAM HE YIAIOCh IIOCTPOHTH
KpUBLHIE OOIIEl BEDKIBAEMOCTH.

Ilpu pasnenenyy GOIbHBIX HA IPYIIIBL B 32BUCHMOCTH OT
BO3DACTA,. CTANAH 3a00IeBAHYS, pa3Mepa OIIYXOJH, PacIPOCT-
PAHEHHOCTH OIIYXOJEBOrO MIPOoUecca HPOrHOCTHIECKOE 3HaTe-
Hue PODP B OTACIBHEBIX IPYIIIaX He HPOSBISUIOC.

IIpoBeneH aHANN3 IIPOTHOCTIIECKOTO 3HAYCHUS SKCIIPECCHH
PO®P B rucTONOrMIeCKH HeM3MEeHEHHOM TKaHHM Jierkoro. Bbrra
BBIABIIEHA IOpOroBas KoHueHTpanyst POOP B rucTomoridecku
HeM3MEeHEHHOM TKaHu Jierkoro, pasHas 20 dmoms/Mr Genka
MemOpad. TIpu ee NpeBIIEH HAGIIOAAIOTCS CTATHCTHYECKI

20

100

80t

60|
4071

2071

12 15 18 21 24 27 30 33 36

100 | b
r T m——— |
80 [ I
|
L I
60 | l.__2__I
|
_ I
40| .
20 |
O 1 L 1 L L
0 3 6 9 12 15 18

Puc. 2. O6wana (a) n 6eapeunaueHad (b) BeDKMBaEMOCTb
6onbHBIX HMPJ1 npy KoHUeHTpauyun PO®P B rucronoruyec-
KU HeU3MeHeHHO TKaHW JIerkoro OTHOCUTENbLHO NOPOTrOBOro
ypOBHSA, paBHOro 20 Gpmonb/mr Geska.

1 — PO®P>20 dmonk/Mr Benka; 2 — PODP < 20 dmonb/Mr Benka.

Fig.2. Overall (a) and disease-free (b) survivals in NSCLC
with respect to an EGFR threshold concentration in histolog-
ically intact lung tissue 20 fmol/mg protein.

1, EGFR>20 fmol/mg protein; 2, EGFR < 20 fmol/mg protein.

We analyzed prognostic significance of EGFR expression
in histologically intact lung tissue to discover an EGFR
threshold concentration of 20 fmol/mg membrane protein
above which there was a statistically significant deterioration
of overall (p=0.04) and disease-free (p=0.05) survivals of
NSCLC patients (fig.2).

Thus, patients with tumor and intact tissue EGFR con-
centrations under 50 fmol/mg protein and under 20 finol/mg
protein, respectively, have better survival.

Previous studies [12,15] failed to find clear-cut relation-
ship between EGFR LIG expression and survival in NSCLC.
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TOCTOBepHOE YXYIIUeHue IToKazateneit obuiel (p=0,04) u Gespe-
munusHoii (p=0,05) perxuBaemocTy 0omersx HMPII (pric. 2).

Taxvm 06paszoM, Jydilie BEDKUBAIOT GOJBHBIE, Y KOTOPEIX B OITy-
XOJI ¥ OKPYKAIOLIEH OIyXOMb TKaHu conepxkarca PODP g koH-
ueHTpary Mesee 50 1 MeHee 20 GMOJIb/Mr 6elIka COOTBETCTBEHHO.

B npoBereHHbIX paHee UccnenosaHmsx [12, 15] ve BEIsABIE-
HO OIHO3HAYHOM B3aMOCBI3Y Mexay skcupeccmeir JIUT
PO®P u BeoxuBaeMocTsio 60mbHEIX HMPJI. B cBs3u ¢ 5TUM B
paboTe IPOBEICHA OIEHKA BIMSHUS SKcIpeccuy DD P-mmogod-
HBIX DEITHIOB B OYX0Jiu Ha O0LIYIO ¥ Oe3peUINBHYIO BELKM-
paemocTh 6ombHEX HMPIL.

B ob6wiei TpyIie GObHEIX He BBISIBICHO JOCTOBEPHbBIX pasiu-
Uil MEXIY IToKaszaTeNsMy o0Ineil u Oe3peIIMBHOM BELKIBAC-
Moctu OombHbIX ¢ JIUT*- u JIUI - omyxomsamu. s mporHosa
BhDKuBaeMocTi Oorbabx HMPJII, no-BuArMOMYy, YMeeT 3HAIE-
HUe Tarke sKcnpeccust DOP-omoGHBIX TENTHIOB B IUCTOIOT~
YecKy HeM3MeHeHHOM) Tkany Jierkoro. OGHapyxeHo (puc. 3, a),
YTo GONBHEIE, ¥ KOTOPHIX TMCTONOIHYECKY HEM3MEHEHHAS TKaHb
Jerkoro comepxana JIMT POOP, xwim JOCTOBEPHO MEHBLIE
(»=0,002). Takas xe 3aKOHOMEPHOCTH HaOIONANACH | IIPU CPaB-
HeHMM [oxasatesell Ge3pelliIuBHON BLLKIBAEMOCTU B JAHHBIX
rpyrmax GonsHe. HMPJL: yamie peliviAvBEl BESIBIIINCE CPEIT
GONBHBIX, THCTOJIOTMYIECKY HEM3MEHEeHHas TKaHb JIETKOTO KOTO-
prix copepxana DDP-monobHwe menTuasl (p=0,02) (puc. 3, b).

TaxuM 06pazoM, sxcnpeccisa DPP-TTomOOHBIX DeNTHI0B B
TUCTONOIMYESCKY HEM3MEHCHHON TKaHU JIETKOTO HOCTOBEPHO
YXYIOIIaeT POTHO3 obIIeH 1 0e3pelMIMBHON BEDKMBACMOCTH
Bomenrix HMPIIL.

TTockoneKy M GYHKIMOHUPORAHIS MEXaHU3Ma JIOKATIBHOM
peryuuy HeoGXOaUMO HAIMYHE B KIIeTKe KaK MUHIMYM ABYX
€ro KOMITOHEHTOB, a uMeHHOo JIVT 1 ux pellenTopos, IpeacTaB-
JIS10 MHTEPEC TIPOAHAIM3UPOBATE KJIMHMYECKOS SHAYSHHE OIHO-
BPEMEHHOIO HpUCYTCTBYS Kak POMP-, Tak u DPP-ronobHbIX
TENTHUIOB B OIyXOJISIX 1 THCTONIOIMYECKY HEM3MEHEHHOM TKAHI
Jrerkoro px HMPJI. V 6onsasix HMPJI g ontyxoneit Haubonee
XapaxrepHa OZHOBpeMeHHasa sKcnpeccus PODP- u DPP-no-
JOGHBIX TenTunoB (49%) (YCIIOBHO <«ayTOKPUHHGBI (HEHOTHIL
POOPIVTY), a B rucToNorydeckyl HeM3MEeHEeHHOM TKaHM Jier-
KOro Takoif (peHoTHn OpLI 0GHAPYXEH TONBKO ¥ 29% GONBHBIX.
B 70 ke BpeMs IJISI TUCTONIOTMYECKH HEU3MEHEHHOH! TKAHHU Jier-
xoro OpUI0 Gosee xXapaktepHo coueraHue PODPYINI- (40%
GONIBLHEIX). B OMyXOJIX JIETKOrO OJVHAKOBO YaCTO BCTPEUAINCH
JBa coueTauuss POOP u ux JIUT: POOPJIUT™ u POOP-JIUT
(B 13% cmyyaen). OemoTnmuiaeckad anuMuHanysg POOP u/vmu
nx JIAT B OIyXOJNH ¥ B THCTONOTMYECKU HEU3MEHEHHOM TKaHU
perpeuanachk y 51 u 71% Gonbaeix HMPII cooTBeTcTREHHO.

Hamm 66T OGHApPYKEHBI CTATUCTHYECKM AOCTOBEPHO JIy4-
[I¥e NOoKasareJy Oe3pellINBHON BELKMBAEMOCTH GONBHBIX C
POPP-JINI*-0IryxoNsiMH 110 CPABHEHIIO C OONBHEBIMI, OITYXOJIH
KoTophx uMmend derotun POOPIIUT (p=0,05) (puc. 4). Yepes
11 mMec pellAVBEI BOHMKIIH ¥ BCeX OOTIBHBLX, OIIYXOM KOTOPBIX
npoaymupoean 1 JIVL, m POOP, B 10 BpeMd Kak 6e3peLiuIiB-
Hasg BEEKMBAEMOCTE OOIBHEBIX C OIIYXOJISIMM, KCIIPECCUPOBABIII-
Mu TosbKo JIAT, cocrasmna 61%, a B rrepron ¢ 12-1o go 19-ro me-
calla HaOJIOAEHYST CHU3HIACH 1O 16%.

Yro xacaeTcsa coueranuil sxcnpeccu PODP-~ u DDP-no-
MOOHEBIX HENTHIOB B THCTOJIOTUYSCKM HEHM3MEHEHHOMN TKaHU
JIETKOTO, TO HaM VIAIOCh NPOaHANU3HPOBATh 3HAYCHHUE TOJBKO
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Puc. 3. Bausinne copepxanua JIUI B rucTonoruyecku
HeuaMmeHeHHoil Tkauu (FHT) nerkoro Ha o6uwyio (2) u
GespeuvipueHyio (b) BbhkusaemMocTs GonbHbix HMPJT.

1 — MM+rHT; 2 — JIUT-FHT.
Fig.3. Overall (a) and disease-free (b) survivals in NSCLC

with respect to the presence of LIG in histologically intact
lung tissue (HIT) 1, LIGHHIT; 2, LIG-HIT. ‘

0 3 6

In view of this we attempted to evaluate the effect of tumor
EGF-like peptide effect on overall and disease-free survival
in NSCLC.

There were no statistically significant differences in ovérall
and disease-free survivals between cases with LIG-positive
and LIG-negative tumors. It seems that expression of the
EGF-like peptide in histologically intact lung tissue is also of
importance for prognosis of survival in NSCLC. We found
(fig.3,a) that patients with LIG-positive intact lung tissue had
a longer survival (p=0.002). The same relationship was seen
when disease-free survivals in these groups were compared:
recurrence was more frequently detected in patients whose intact
lung tissues contained EGF-like peptides (p=0.02) (fig.3,0).

Thus, EGF-like peptide expression in histologically
intact lung tissue is a significantly poor prognostic factor as
to both overall and disease-free survival of NSCLC patients.
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Puc. 4. BespeunameHas BbDKMBaeMoCTb GonbHbix HMPJI ¢ pe-
HOTUNIAMU onyxonew PROPTAUrt (1) PS¢P'J1VII'+(2).

Fig.4. Disease-free survival of NSCLC patients with EGFRTLIGT
(1) and EGFR-LIG™ (2) tumor phenotypes.

1Byx couetapuii: POOPTIAT u PAOPINTL" (puc. 5, a u b).
Hamu 6pU10 06HapyXeHO, YTO ImoKasarenu odweil (p=0,002) u
6espemunusHOi (p=0,03) BEDKIBaeMOCTH OONBHBIX, Y KOTOPHIX
B THCTOJIOTMYECKH HEWMBMECHEHHOM TKAHU JIETKOTO COIepKa-
JIHUCH TONIEKO POMP 1 orcyrersonany ux JIAT, 66111 mocToBep-
HO BEHIIIE, YeM TeX, ¥ KOTO B OKpPYKaIoIlieil OIyX0oNb TKAHU BHI-
SABJLUIUCE 062 MCCIIeTYeMBIX ITOKAZATEA.

Jaxmouenme. B pesynsrare NMpoBeIeHHEIX MCCIeIOBaHUI Ha-
MM O0HapyKeHOo, 9TO Ha Ioxasaresm oOmiel u Oe3pelnuBHOI
BbDxuBaeMoctr GonbHEX HMPJI oka3bIBaeT BIMSHME 3KCIIpEC-
cug PODP u ux JIWT Kak B OIIYXOJIH, TAK ¥ B THCTOIOTHIECKH
HEH3MEHEHHO TKAHH Jlerkoro. O6uiasg U 6e3peliauBHAasg BbI-
KUBAEMOCTh OOJIBHELX, ¥ KOTOPHIX OIYXOJb U IMCTOJIOTMICCKY
HEeU3MEHEHHAsI TKAHb JIETKOTO 3KCIIPECCHPOBANIM ONHOBPEMEH-
HO POOP- 1 DPP-110006HEbIE IENTHIEL, OBUIN AOCTOBEPHO Hi-
Ke, Y4eM B CITyJae OTCYTCTBHL SKCIIPECCHY ONHOTO U3 KOMITOHEH-
70B PODP-338HCcHMOro MeXaHU3Ma PETYIIIIINI POCTa KIETOK.
OOHapyXeHHbIe M3MEHEHMS ToKasaresieil obmmei u Gespery-
JIMBHOM BBIKMBAEMOCTU, TAKMM 00pa3oM, OTpaxaioT boJiee ar-
pecCHBHBI xapakTep Tederus HMPJI B ToM cirydae, ecity B Jier-
KOM TIAITUeHTa 00HAPYKeHbI ofHoBpeMeHHO POMP ¥ yx JIUT.

OrcyTeTBHe B3aMMOCBS3H MeXIY akcrpeccrueit PODOP u ux
JIAT B nerkoM M U3BECTHBIME KIIMHIKO-MOPMHOIOrHIecKuMH
xapaxrepuctukaMu HMPJI mMoxer, IO-BUOIUMOMY, OTpaXaTh
HE3aBUCUMEI XapakTep 3TUX HOBEIX (PaKTOPOB MPOrHO3a BHI-
sxBaeMocTH 6onpHEX HMPJI, onHako B CBSI3H C MAJIOYHCIICH~
HOCTBIO HCCIISIOBAHHOMN IPYIIIBI OONBHEIX TpeOyeTcs nanbHeil-
Iree U3YICHIE 9TOro BOTIpOCa.
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Puc. 5. Bnustue P3®P/JIUM-craryca rucTonoruyecku He-
U3MEHEeHHON TKaHU Jierkoro Ha oowyio (a) u 6ezpeuvgne-
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1 —Pa®PTIUrt; 2 — POOPT I

Fig.5. Overall (a) and disease-free (b) survival in NSCLC with

respect to EGFR/LIG status
1, EGFRYLIG™; 2, EGFRYLIG".

Since at least two components (LIG and its receptor) of local
regulation are needed for this mechanism to function it was
interesting to analyze clinical value of simuitaneous presence of
EGFR and EGF-like peptides in tumors and histologically
intact lung tissue in NSCLC cases. A predominance (49%) of
both EGFR and EGF-like peptide expressions (convential
autocrine phenotype EGFR*LIG*) was characteristic of tumors
in NSCLC, while in histologically intact tissues this phenotype
was encountered only in 29% of the cases. The combination
EGFR'LIG™ was typical (40%) for the histologically intact lung
tissue. The combinations EGFRLIG™ and EGFR'LIG™ were
equally (13%) frequent in lung tumors. Phenotypic elimination
of EGFR and/orits LIG in tumors and histologically intact lung
tissue was found in 51% and 71% of NSCLC cases, respectively.

We discovered that patients with EGFR"LIG* tumors had
a statistically better (p=0.05) disease-free survival than cases
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BKCHIPECCHA KAPBOTHUIPATHBIX AHTHUI'EHOB
HA KJIETKAX PAKA XENIYIKA

HHH rnunuyecroii onxonosuy

Kpome ofrienssecTHRIX IpyIin kpoBu cucteMsl ABO u Rh-
(axropa, cyiecTByeT NENbIA PST IIOATPYII KPOBHU YeJIOBEKA, Me~
Hee H3BECTHRIX B KIMUHWICCKOH TpaHchysuonorud. Cpeayd sTuX
TIOATPYIIII MOXHO YIIOMSHYTh CHCTEMEI TPYIIIOBBIX aHTUTEHOB P,
M, N, Kemn, Hadbdn, JMrorepan, Jouc u ap. Hacnemoparmie
OONBINMHCTBA YKA33HHBIX TPYIIl IOMUMHISICS MEBIENeBCKIM
33KOHAaM, THIL HACTICIOBAHMA APYIVIX OTIIIAETCA GOJIBIIOH CII0XK-
HocThI0. B onxonoruu rocnemaue 10—15 met HanbGonee MHTEH-
CHBHO H3yJaeTcsl cucrema antureHoB Jlouc (Lewis). Briepsrie
anTu-Lewis-anTarena omrcan Mypas B 1946 r. B nocnenyomem
YorkuacoMm 1 MOprasoM B Pe3ybTaTe OHOXVMIICSCKMX HCCIIe-
JOBaHUM YCTaHOBICHO, YTO aHTUreHBl cucreMel Lewis u ABO
VMMEIOT CXOIHOE CTPOSHUE 1 IPEACTABIAIOT CODOM NIMKOTIPOTEH -
I6l M TIIAKONUIIVIBI, CONSpPIKAIlye OJMIOCaXapyumHble LEIU.

with EGFR'LIG* tumors (fig.4). All patients with
EGFR'LIG* tumors developed recurrence within 11 months
while disease-free survival of patients with EGFR-LIG*
tumors was 61% to decrease to 16% during month 12 to 19.

As concerns histologically intact Iung tissue we managed
to analyze only EGFR’LIG* and EGFR*LIG~ combinations
(figs.5,a and b). We discovered that overall (p=0.002) and
disease-free (p==0.03) survivals were significantly better in
cases with EGFR*LIG™ tumors.

Conclusion. We discovered that expression of EGFR and its
LIG both in tumors and histologically intact lung tissue has effect
on overall and disease-free survival in NSCLC. Both overall and
disease-free survivals were significantly lower in cases with tumors
and histologically intact lung tissue expressing both EGFR and
EGF-like peptides as compared to cases without one of the com-
ponents of EGFR-dependent cell growth regulation mechanism.
These changes in the overall and disease-free survivals are there-
fore indicative of a more aggressive course of NSCLC in cases
with the presence of both EGFR and its LIG in the patients’ lungs.

The absence of relationship between EGFR and its LIG
expression in lungs with clinical morphological characteristics
of NSCLC may be due to independence of these new factors
of survival prognosis in NSCLC. However, this issue requires
further analysis because there were too few cases in our study.

M.P.Nikulin, A.B.Itin, V. Yu.Selchuk, V.I. Rottenberg

CARBOHYDRATE ANTIGEN EXPRESSION ON
GASTRIC CANCER CELLS

Institute of Clinical Oncology

There are a number of human blood subgroups that are less
studied than the common ABO and Rh-factor in clinical
trasfusiology. These subgroups include P, M, N, Kell, Duffy,
Luteran, Lewis and other antigens. Most of these groups are
inherited in accordance with Mendel laws while some of them
demonstrate a much more complicated inheritance pattern.
There is an intensive cancer-related study of the Lewis anti-
gens over the last 10-15 years. Anti-Lewis antibody was first
described by Murane in 1946. Later Watkins and Morgan per-
formed biochemical investigation to establish that Lewis and
ABO antigens have a similar structure and are glycoproteids
and glycolipids containing oligosaccharide chains. These
chains consist of 5 monosaccharides such as D-galactose, L-
fucose, N-acetyl-D-galactosamine and N-acetylneuraminic
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