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Vv, 20422y b TETLATE Y RE L 7-E,
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DOBEXHCIEHE, 2 KkiifkE L T304 HRP &35 Fig. 1 Epidermal growth factor receptor positive
< 2 IgG ¥ ¥Hifk (DAKO Inc.,) &3040 KIG X4 placenta (controls) X100.

fo. 23T PBS C¥ & L, DAB-H,O, (10
mM-NaN,) TREL, KEDRIL A F1 7 ) - v T
Bt B Ty, BiK - HAL TR LA, fnksBEERg
ELTREGFRAES BB LTS LEEhbe Mg
BOFAG, BENRE LT 1RO RbD K~
YAE/ 7 uF—AfERREGE,

%72 TGF-a DRBIZIIBEO A< ) VEEARF
74 VO BEEGEH VW, Thbb, BEUEAR
574 v, 0.3%H,0.%M# £ 7 — 1T304
MBLTHAE~ALAF £ —ErEFEIRT, &
PBS c¥#t# o, 3 %IEF v v ¥ Mk c3054E LIk
BROAGOBREYH VR, 1&HM4E LTEER
TGF-a?izxt LB b h L TGF-a & ¥ o ik
(Triton Bioscience Inc., T5842) % 4 CT 1BERIE
24, ¥ PBS (IM-NaCD T 18sESE L, 3%BIEHE
v FME LT RIG SR THBERHBRE LRI
® 2wbifdiLTErF ki v o IgG v ¥ FH
& (DAKOInc,) &3045RIGE €, Rick PBS T
B L 7% ABC complex (Vector Inc, Elite kit)
ERIG 2, & PBS T##& L7c#, DAB-H,O0. (10

mM-NaN,) THE L1z, SHIKELLE, ~<+ % Fig. 2 Epidermal growth factor receptor positive
o) TS, BRAKHALTEECH W, i, differentiated adenocarcinoma Xx200.
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FE,

B &

EGFR D% B 1%\ & X h 5 i E 5 e i $EE
Lz 0o Rttt BT XCOMMEOREH B
gt Ihic(Fig. 1. T LCEBESORERR
THEEMROMRE N BE A I DL EHET9
BIb1861 (22.8%) TH -7 (Fig. 2, 3, 4). Lol
FEMERECHECREI LR, £
CCTEEBEG s 2EEMEaD EGFRIBHOF
& BROETRER X OHEER & o E v BET
% &, BHIE22FHBEAIE 16 (4.5%) T, #ITHE
DOSTEITELITH (29.7%) LETEBEALZ LR
Bt (p<0.01). EBHIA T, BBk -Tis
AERED14BI 1 B (7.1%) OBEHFAE RS-, &



19924 2 A 3(197)

Fig. 3 Hematoxylin eosin stain of the same speci- Fig. 5 Transforming growth factor a positive
men with Fig. 2 X100. cells in differentiated adenocarcinoma in the
: = same specimen with Fig. 4 x400.

Fig. 4 Epidermal growth factor receptor positive
differentiated adenocarcinoma X 200.

Fig. 6 Transforming growth factor a positive
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Table 1 The incidence of positive stainig of
epidermal growth factor receptor in gastric

cancer.
differentiated | undifferentiated total
early 1 1407 1%) 0 810%) 122:4.5%:
advanced | 16/35(45.7%) 1/22(4.5%> 17°57(29.7%)
total 17/49(34.7%) 1:30(3.3%) 18779122 .8%
*p<0.01

Table 2 The incidence of positive staining of
transforming growth factor-a in gastric

cancer.
differentiated | undifferentiated total
early 1/14(7.1%) 1/4(25%, 2:18:11.1%)
advanced | 5/34(14.7%) 17/34(50%) 22 68(32.4%
total 6/48(12.5%) | 18'38047.4%) = 24 86:27.9%)

*p<0.01

SALEED 8 GRTITBRE I e - T, F AEF TS
DWTHEBENC AR D & FALEE 0356 T i164
(45.7%) BBt T, K5 LEED 2260 CB MR 1
B4.5%) DAk, 4B EGFR BHEAI%Z % < 3R
7z (p<0.01) (Table 1),

& TGF-a o#taiER ciz(Fig. 5, 6), BEMR
ORGSR BT X i D 18645 2411(27.9%)
T, FEAERHECRE IR AR o7, £ 2
TEEEEGC RT3 EEMED TGF-a BEOHE
LRREOETEES X OCHREH L oBE Y BT S
E, RHYEO18MIBEGNIL 2 41 (11.1%) T, 1T
FEO68FITIL2261 (32.3%) L EfTRCEBEAIE %<
Btz (p<0.0D). EFBIFIC1, EHmcEVTR
SALEE L RGACRERIZE WA h 1 GO 6% 38D
fo. BT OV TRSLBIE3AFI < 5 $1(14.7%)
BT, ROCEEMAFTI1TH (50.0%) T, &
SALEE BB GIA % 2 5 7o (p<0.01) (Table 2),

LIATEEBMEBANELSTABERT L X 0E
FERTF Ik 5 SRS REBCEE OB S 1L OEE
MR ECHEEBEOEET 2 Z LAHEI DD,
ZDX 5 BRI B EE 2 b b EGFR & TGF-a
DOHEY FARBICHRERTERI660TIE, 36 (8.3%) i
Bt BIo v BZE X 47 (Fig. 4, 5). ¥@E & b sl
FIL176) (47.2%) TH -7 (Table 3),

Table 3 Combined analysis of staining results

TGF -«
- — Total
EGFR - 378.3%: 6°13.7% 9(25.0%)
EGFR - 10027.8%: 17047 .2% 27(75.0%)
Total 13(36.1% 23(63.9% 36(100%)
Z =

EE M T OMEE O DORFEELEL TH
#F+ % autocrine mechanism® 73428 X h, HEERT
EEDOZEEDOGICE K b oh T3, FBRA
BIARFTH 2 EFEHMFERT (epidermal growth fac-
tor : EGF) 2: BB 45 WS ETH 2 v e VAt vy
LR—EEOMETHD LIS EHEIh, BBk
T EGF 0% B#hTH 5 EGFR 0 EL & Z OERIKA
BYHEENTAIATVS, EZAREROHEL
7-BRC R A EGFR EXEEY O R BEKENE
BBAL TR T L —EOERAEBLh T 2w D
DERTHSD, T THEbhbRIBEEEITS
EGFROEB L ZD YV v FTH 5 TGF-a" ¥ ELE
THEROEH: L 0ERKFRBEFHERICOVTEER
BNz 5T & & LT,

Ei2ick T EGFR BE4A » A BLFHIBET L
BB ICEALT, 2774 VIR ERVCTHRELT
EGFR iMEZ{bBEIc % <, EGFR B4 BRI FEHRT
BThAYEDRELRBEIZ T 74 vHIAYAWT
V503 EGFR @ o b Bz lEm H 59 & oE»N
HAED, BRECL - THCHENERY, Bb0
DRERGENL TV 5,

=@ EGFR 0@ Rl L Tt ER
TH5ULERDSSB X 5T, Chid b9 FERIATVS
P EGFR i iz S MR BB SR A IRk B & T
LS5 LHEL, Gullick 7% Sigma O3
EGFR ®/ 7 mr—7 A 54629, 1, 1 ZMHKBEHDO AR
PHEERILT 5 e RERARFENTRICITEY -
&L T\ %, %7, Ohshio 5'®% Transforming
Research Inc. (LIF TRI) ##& o3 EGFR itk &
FHBOBREBIZH LA, MBREAARE ABE
BERXOEZLL » EGFR 3 ah ¥, i & h i
EGFRZ AR FBEHEEL T2 b, 860
THEOBRICEENLBETHD EHEL D, &
LIz BRI B MRAYWEXER * R EE8FY
WHiET Uie Tichy 52 X 2o, Mg L A B o fEF)
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T Lauren 778290 b &z diffuse type T35 8
BEHR RO R 2 ESLIRE DO £ Vo EE M
AT ERE L RBINDENL EHED,
FORoEFw L H A Bk cyfa Ih 3 EEH
FPEETHEREL TS, LikdisaT, ARWYE
ERIGT 3B B EIE > TESMBE 0T
12 EGFR 238\~ L HET 5 7T8EME A S b, $1 EGFR
AR CLBECET, ToRA Y HIRR
EBEEL, FOXIREAEAEL TV 20YEEREL
BRLTERLTERYBRT2LE( S5 EE LT
Wb,

SEbhbh B AV HiER, EGFR % 8+
% A3l LT oo EGF o IR £ %) R 2 BHE
THHREOCHMLTEIDOT, - F=o A BHEL
7o AR D BIE R RHE T2 L H|ESh T3, &
o T, RSO E S hc EGFR A4 AN 0
BEEMRCEWCHEERBEYE Y &2 bh, JE
EEMRTEd 5255 EGFR AFEHL T35 &
bh2BEEBCTY EGFR OFAEYHER T X0
EFIALTRBELILLOTH S,

v MMEF BT 5 EGFR © BB L Tk Brad-
ley 5905, KB EMAREKCE VL CEMLER L Uhsg
1LFECIrHMESLRE & B L ¢, Mo #F > EGFR ©
ENEVEHREL TV 5, ¥ Neal L BMNET
RSB LR LB B L T EGFR #4123 %
WEBE LTS, BRREE T, TRI 8 HGHY
VIR 6K GBI EGFR 238 L& L
TV 525 Oncor Inc. 8- OH AR B\ Yasui H
e S eEE - EGFR BB AN S WER D 5
CEEHRELTWD, bhbhOERTRE LTS
{LAEIc % < EGFR %8 & nfe, L ATHAR
g ==y 2AOBEMRYERmE TS L chBEY
FiLx2 % L EGFR 238 L, AR Lo bER
ERTHEREIR TV, L, EEORER
B X v RBENSLE & EGFR %H & 0 BRI
Rl pATHEMENTEAET 5 58, EGFR BB el
ML FECBIEL CRBETAEREA L HEZ RS,

¥ -BEEOER  EGFR D RBEBIL T, Neal
LRI TIIRER L O £ 17 EGFR 234
EBELTWS, BEICE\WTiX Yasui 594 EGFR
GEPEEI D ETERCHLMCELSEBT LT
5EHEL TV, bhbhoERETd EGFR 3RH
BRIV LETERCHLMCEBETH -, L
7e - TCEGFR% 2~ Y T 3 BBEF TH 5

5(199)

erbBI22 i fife# R LT 5 X 0 b, BE/LL MiED
BEEBICES LTV 5 EHEIRS,

wic#FE LTz TGF-a i3 Todaro 5295 v 4 & AT
WEERLARSEETIHE L L TRV Sh,
et BEMR?LHWENREGFR ML TH
B&i L BEAROBMC{REN B < & &27hMmE
Eh, Anzano LR L - CHHEREL IR DTH
%5, ¥BELL ks EET 5 AR CHERF O
EEEFFEIND LEZLRTWB I Ehb, 4E
BEMiRc s 5 EARER KR L7,

TGF-« ZAEECH L CREERILENC L OF
EFRRALFACRFE LRG0T, BOosT
EHEREROELR I L b, tr L A messenger
ribonucleic acid (LA'F m-RNA) ot b 0%
BEBRRBLICREL S, LTORTED LS RBHI
TGF-a ® m-RNA BFEHEL T\ % » B L T Deryn-
ck B2t RERPLEE I bR L © TGF-
a O m-RNA BEH Eh s, OBEMERTEIREEL T
WhhokEBELTVWA, TALERCEL TR
Beauchamp 520231060 BREB*HBEL, &Ik
Ho 5 6l LEFLEED 1 Flic TGF-a © m-RNA 23
BHY X h, Zhi radioimmunoassay & X % EEREE
E—BTARBETH oI L BE LA, & 5T Yoshida
BINTI5HI O B RAKIC 1T B TGF-a DEEH % m-
RNA CTHZEL CEIMEOME L LLE LI-ER, 55
LB OGRS TEMMBEBEO % OEFICLE
BB TGF-a BOEBVWEADOD 5 Z L WEL T
Wh, LZATERBBL T TGF-@ ® m-RNA %
HISE U 7z Bennett 532031910 B @& T2 9 Hlic
%< O m-RNA L, 3EEHEC L RERDIEH
T TGF-a ® m-RNA ¥#&H L7cZ E2@EL T3
B, WERSBEOEFAY S L&, Ao
FLERETECELTC—EDORBABLA TV u
DORBRRTH S,

bibh O REEBRLFRIREHER CRIEER R
f2icd TGF-a B@ED LT, EFMROVEFNS
BB L T EGFR o R L kG5 Liln %
S TBHThT, LaL, ETRECHL TR
EGFR & F#FHIE L 0 b TR S, #TET
23930% DIEFITC TGF-a BB TH -, oz &
AHREEEGCHS T m-RNAERE VL EOHER
DW|ELXERTH E TGF-a $EELL - Mg #m
ERBCAXSHEELTW2EHESNS,

L AcEEMRY T OMaEE O bR F X E
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£ L THE T 5 autocrine mechanism® 34218 X h,
WENTF & 2 OZBEEOSTICEBERN b I T3,
BREK BV Tm-RNAK X b EGFR & TGF-«
W& DO RE % HBHEL 7 Bennett 532021941 & 7 4
(8.3%) RREREHEL T35, FRFEBCEE
B L TR RBAB|E L Yoshida S50 %E L
721561 & i © & & 8 & = EGFR & TGF-a ® m-
RNAZBHLIZ LZHBEL T3, bhbhoRf
EHBFORN CREEDOFIRER, BRETELI6HH
361 (8.3%) WDAKHTFEETH Y, ETFHMEV2E
% autocrine mechanism®iz L % EEMAEEEN &
BECLHFET BRI RE I R,

LIAT, CALHARFORBEEE ZHL T,
REEBENTE TN ERBCEE IR TV B
BIDHZ L PBYELHETER LV IRBEREOE X
H—ReElrolebELORE, LirLikdb, $Hb
tbhp Ve 51 EGFR Hik i3 M B - B2 Bl
#7T5EGFRUIFHABE IR TAEREI LT
b, VAV FTH5EGF L& L EGFR 2B
CBROTHECOIATLOEL B L Eb AT
L &b, TGF-a L RIS L - EGFR $ B#{LT %
Tl oTHBEhIFEERE, EGFR 2B HREET
BoEGINFELULTEELEZONS, Litdis
T, BEEIhREGE LFAKFC m-RNA OXRB AR
LERMCAETAC LRI D, $BE«DBEEHKO
FOBEYFMCBRRTAZ EANELE LTV 5B,

Bl e+ BErBEL CHEET LTS/ EOR
Ra REEBLERCRE RN L, COFELBRE
THERMEHR B L T3, #Ma EGFR & TGF-«a
DOHERFER I3 L EIEESERICRE I h B
LOBER, SRENFET HMIC TGF-a $ 5\
X EGF »MERT 5 L a5 Ao e b 54
BB E R A 23 L OMEE B+ 5 RE %
ZRT5 L, BBRERECEVESMIEG FHEER
DEYIEATAZ LAEEEIRE, Z0BEND
Amagase B33, X — F~<=% A% L EGFR &
HEE MK EGF % #i# & L T5-fluorouracil ®,
cis-platinum #5735 L FIEEROHEI HEE I h
5z k&R, B EGFR 234\ 3 E R
DEVCLEBEL TS, BEDX > hBELER
3% &, EGFR 2R EE T TGF-a »'\RABHEH
LW THEANKFET 5ARED EGF i k
h EEMAEL DNA GBI BT T AN RS2 Z
L2, LR TGF-a #*BOIEFNTCRZE4OME

R8BI L » EGFR 2Bl S h T v in LW iTEEM
2 bhd, Licdi-> T, EGFR &5\ i3 TGF-a O\
T B TH - EFATE, DNA SRBI/ERT
% 5-fluorouracil 7z & DB TT BB £
BETHZEDPEILVOTREVLEELTRD,
SHIZD L5 EBArbORRETFEENE» S 4
BB OFERUEYRATILERDS L Bbh
5.
B ARRXOEE IFI50 BEEEMHE S 2199022 Humburg
CETHERLE,
X 3
1) Gullick WG, Marsden JJ, Whittle N: Expres-
sion of epidermal growth factor receptors on
human cervical, ovalian and vulval carcinomas.
Cancer Res 46 : 285—292, 1986
Ozawa S, Ueda M, Ando N et al: Epidermal
growth factor receptors in cancer tissues of
esophagus, lung, pancreas, colorectum, breast
and stomach. Jpn J Cancer Res (Gann) 79 :
1207—1210, 1988
Sainsbury JRC, Farndon JR, Sherbet GV et al :
Epidermal growth factor receptors and oes-
trogen receptors in human breast cancer. Lan-
cet 1: 364—366, 1985
4) Bradley S], Garfinkle G, Walker E et al: In-
creased expression of epidermal growth factor
receptor on human colonic carcinoma cells.
Arch Surg 121 : 1241—1247, 1986
5) Xt &, BIlufk, gkE  #iEs . Bkt B
Epidermal Growth Factor Receptor (EGFR) &
LT BAREE 89! 1611—1615 1988
6) Yasui W, Sumiyoshi H, Hata J et al: Expres-
sion of epidermal growth factor receptor in
human gastric and colonic carcnomas. Cancer
Res 48 : 137—141, 1988
7) Kawamoto T, Sato JD, Le A et al: Growth
stimulation of A431 cells by epidermal growth
factor : Indentification of high affinity receptors
for epidermal growth factor by an antireceptor
moncolonal antibody. Proc Natl Acad Sci USA
80 : 1337—1341, 1983
8) Marquardt H, Todaro G] : Human transform-
ing growth factor. Production by a melanoma
cell line, purification and initial characteriza-
tion. J Biol Chem 257 : 5220—5225, 1982
9) Sporn MB, Roberts AB: Autocrine growith
factors and cancer. Nature 313 | 745—747, 1985
100 EDE—, PiR—H | BRAGE, ¥B40E, 55,
1985, p106—113

2

—

3

g



199248 2 B

11) Chegini N, Rao CV: Epidermal growth factor
binding to human amnion, chorion, decidua and
placenta from mid-and term pregnancy : quanti-
tative light microscopic autoradiographic
studies. J Clin Endocrine Metab 61 : 529—535,
1985

12) Tam JP, Marquardt H, Rosberger DF et al:
Synthesis of biologically active rat transform-
ing growth factor I. Nature 309 . 376—378, 1984

13) EEMRSE | ERRERVHY. KET11E. &K
HAR, 3, 1980, p41—75

14) FRBE— EM B HLEORELERZH. B
2EBE, B, 1981, pl00—112

15) Carpenter G, Cohen S: The epidrmal growth
factor. Ann Rev Biochem 48 : 193—216, 1979

16) Child RA, Gregoriou M, Scudder S] et al:
Blood group-active carbohydrate chains on the
receptor of A431 cells. EMBO J 3 . 2227—2233,
1984

17) Gullick W], Lemoine NR: Letter to editor ’
EGF receptor antibody 29. 1. 1. J Pathol 162 :
275—276, 1990

18) Ohshio G, Shimada Y, Manabe T et al: Letter
to editor. Cancer 65 : 2102, 1990

19) Tichy M, Jansa P, Vanak J et al: Expression
of blood group A and B antigens in gastric
cancer by monoclonal antibodies. Neoplasia
37 . 451—459, 1990

20) Lauren P: The two histological main types of
gastric carcinoma: Diffuse and so-called
intestinal-type carcinoma. An attempto at a
histo-clinical classification. Acta Pathol Mi-
crobiol Immunol Scand 64 : 31—49, 1965

2D) MnEEES, BEEBLE, SHEEZE2 | Lauren DM
BENSE» L LB EOLEWENEE T OWT
DORE., BEASEE 22 2591—2598, 1989

22) Masui H, Kawamoto T, Sato JD et al:
Growth inhibiton of human tumor cells in ath-
ymic mice by anti-epidermal growth factor
receptor antibodies. Cancer Res 44 :1002
—1007, 1984

23) Neal DE, Marsh C, Bennett MK et al:
Epidermal-growth-factor receptors in human
bladder cancer: Comparison of invasive and
superficial tumours. Lancet 1 : 366—368, 1985

24) Meyer BM, Merluzzi V], Spengler BA et al:
Epidermal growth factor receptor is increased
in multidrug resistant Chinese hamster and
mouse tumor cells. Proc Natl Acad Sci USA
83 : 55215525, 1986

7(201)

25) WA M HMERTIEGLE BEAESE, FH
IR W, MRS THEE. AF, I, 1988,
p66—84

26) Todaro GJ, De Larco JE, Cohen S: Transfor-
mation by murine and feline sarcoma viruses
specifically blocks binding of epidermal growth
factor to cells. Nature 264 : 26—31, 1976

27) Todaro GJ, Fryling C, De, Larco JE:
Transforming factors produced by certain
human tumor cells : Polypeptides that interact
with epidermal growth factor receptors. Proc
Natl Acad Sci USA 77 : 5258—5262, 1980

28) Anzano MA, Roberts AB, Smith JM et al:
Sarcoma growth factor from conditioned
medium of virally transformed cells is com-
posed of both type a and g transforming
growth factor. Proc Natl Acad Sci USA 80 :
6264—6268, 1983

29) Derynck R, Goeddel DV, Ullich A et al: Syn-
thesis of messenger RNAs for transforming
growth factors @ and g and the epidrmal
growth factor receptor by human tumors. Can-
cer Res 47 © 707—712, 1987

30) Beauchamp RD, Barnard JA, McCutchen CM et
al: Localization of transforming groth factor
a and its recepotr in gastric mucosal cells.
Implications for a regulatory role in acid secre-
tion and mucosal renewal. J Clin Invest 84 :
1017—1023, 1989

31) Yoshida K, Kyo E, Tsujino T et al: Expres-
sion of epidermal growth factor, transforming
growth factor-a and their receptor genes in
human gastric carcinomas; Implicaton for
autocrine growth. Jpn J Cancer Res 81 : 43—51,
1990

32) Bennett C, Paterson IM, Corbishiey CM et al:
Expression of growth factor and epidermal
growth factor receptor encoded transcripts in
human gastric tissues. Cancer Res 49 : 2104
—2111, 1989

33) Gorden P, Carpentier JL, Cohen S et al:
Epidermal growth actor : Morphological dem-
onstration of binding, intenalization, and
lysosome association in human fibroblast. Proc
Natl Acad Sci USA 75 . 50255029, 1978

34) Marco ED, Pierce JH, Fleming TP et al:
Autocrine interaction between TGFa and
EGF-receptor : quantitative requirements for
induction of the malignant phenotype. On-
cogene 4 . 831—838, 1989



8(202) b+ BRICH S EGFR & TGF-a B4 BT 5 REARAYIRG ANALE 255 258

35) FPHEERS  LEHERT. BFAASSEEY SR, selective cytotoxicity of antitumor agents
MR RETF. MEENE, Hw, 1984, p20—30 toward human xenografts and murine

36) Amagase H, Kakimoto M, Hasimoto K et al: syngeneic solid tumors. Jpn J Cancer Res 80 :
Epidermal growth factor receptor mediated 670—678, 1989

Immunohistochemical Study of Epidermal Growth Factor Receptor and Transforming
Growth Factor « in Gastric Cancer

Michio Kato, Keizo Kikkawa, Etsuji Shimada and Yoichi Saitoh
First Department of Surgery, Kobe University School of Medicine

The expression of epidermal growth factor receptor (EGFR), which is coded by oncogene erb Bl, and
transforming growth factor « (TGF-a) in human gastric cancer were compared with histological findings. The
possibility that tumor cell growth is controlled by an autocrine mechanism was also investigated. EGFR was
detected by staining frozen sections of gastric cancer by the immuno-histochemical method using anti-EGFR
monoclonal antibody and TFG-« by similarly staining paraffin sections with anti-TGF-a polyclonal antibody. The
results were compared with histopathological findings. EGFR was positive in 18 of 79 cases (22.8%): 17 of 49 cases of
the differentiated type (34.7%) were positive, but only 1 of 30 cases of the undifferentiated type (3.3%). TGF-a was
positive in 24 of 86 cases (27.9%): 6 of 48 cases of the differentiated type (12.5%) and 18 of 38 cases of the
undifferentiated type (47.4%). Of 36 cases examined for both EGFR and TGF-a, both were positive in 3, all of which
were advanced gastric cancer. These results suggest an association between the expression of EGFR and the degree
of differentiation of gastric cancer cells. Therefore, it is possible that epidermal growth factor affects the
proliferation of the differentiated type of gastric cancer cell. Of the tumor specimens expressing EGFR, some also
produced TGF-a. This indicates that some human gastric cancer cells may control their own growth by an
autocrine mechanism.
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