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Fig. 1 Immunohistochemical staining of EGFR in
normal human placenta tissues used as a positive
control (SAB method, X100).

Fig. 2 Immunohistochemical staining of EGFR in
esophageal cancer nests (SAB method, X200).
Cancer cells are stained with mosaic pattern.
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Fig. 3 Immunohistochemical staining of EGFR in
esophageal cancer nests (SAB method, X200).
Cancer cells are stained diffusely.
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Table 1 Correlation between EGFR staining and clinicopathologic findings

Variable Ig;)é eosf

Sex

Men 45

Women 15
Age

=60 25

60< 35
Tumor size(cm)

<5 29

5= 31
Location

Iu 5

Im 44

Ei 10

Ea 1
Gross type

superficial 9

protruding 11

ulcerative 38

diffuse 2
Histological type

well 31

moderately 23

poorly 6
Depth of invasion

ep, mm 3

sm 5

mp 12

al 20

az, a3 20
Lymph node metastasis

n0 13

nl, 2 25

n3, 4 | 22
Histological stage |

stage 0-2 18

stage 3, 4 42

e B EIX xBEB & U Student’s T test i
Rz, £/ EEEIT Kaplan-Meier i TEH L,
EZ X generalized Wilcoxon test iZ X DIREL 72,

m =R

1) EGFR #uEHS t2riakR

BUdBEOE MERTE, TRTCOMBERE
EGFR @Bt ic s h, REBEIERIZIZ—ET
H o7z (Fig. 1), REEFEEE B 25 EGFR 0#H
BE L ICHEE LD Shizds, —EOES i
B s REfkcRB IR, 7, R—YFLOERE
ERE CREERRS & CEEEMARCHuaiss

EGFR Overexpression

P value
positive negative
21(47%) 24(53%)
8(53%) 7(47%) NS
15(60%) 10(40%)
14(40%) 21(60%) NS
11(38%) 18(62%)
16(52%) 15(48%) NS
2(40%) 3(60%)
24(55%) 20(45%)
3(30%) 7(70%)
1(100%) 0(0%) NS
2(22%) 7(78%)
7(64%) 4(36%)
19(50%) 19(50%)
1(50%) 1(50%) ‘ NS
|
14(45%) 17(55%)
12(52%) 11(48%)
3(50%) 3(50%) NS
1(33%) 2(66%)
1(20%) 4(80%)
5(42%) 7(58%)
11(55%) 9(45%)
11(55%) 9(45%) NS
2(15%) 11(85%)
10(40%) 15(60%)
17(77%) 5(23%) <0.01
4(22%) 14(78%)
25(60%)

17(40%) <0.01

Aol 22T, ZOIEEME% internal control &
L, BERES L UCREREUTOL AL T
YiEU/- E . 0 E—Rar@oshin, 1E—E
B AREORVRE, 2E—PEEOHRA, 3
E—RaE L FRREOMVRE, BEFE 1 A—1,000ME
DD S B 0~33%iz 1 EELL F O RmikEE. 2 5
—34~67%z 1 LA EOJe@EiEE, 3 H—67~100%12
1B EoREEE, BEHEIREME L REaRD
EErRE a7 LTEEL, Ra73UEDbD%
Btk GEEFRIE) L ¥IELU . EGFR BBz 604+
2901 (48%) ERH >NIzD, DD BKESOER]
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Fig. 4 The cumulative survival curves of 38 cura-
tive cases. There is significant difference between
EGFR positive and negative groups (p<0.05).
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TRV & DOFERIEN I L ERE O R 2 BENE
T 5TV A TRROR Ny — %2 L7 (Fig. 2).
2O LD RERITE, X VEREROEVCMBEOREA
REED, ZOERBCBULEL2HEERLELT
HE LI, —K, MOEFTIE, BHEESENTEA
iz, FRREOBE cltisns (Fig. 3).

2) EGFR B H L BRREENRFB L UFE
& DB
BEEOBKREEIR T AR GOS8
Mz #k5 &, EGFRAFIFRIE L OB BT L 72
(Table 1), M7, F&t, RARRE, BEELEHRALE LV
B TIE EGFR ORI Lk Z 3T D s
Motz F£i, BRI TREMEE, bR, Es
LB b FEEOBMERTH -, HBFMEZET
X, sm AT ORLERIC B 3 B1HE21320~33%, mp
ETIEA42%, a, DA EH355% L ESERELE T I O TR
MR FEL B0, AEEZRED W7,
B > HiEBE T, n (—) $H15%, ni,
nBH340% TH D DK L, n, L ETIRTT%TH D, 3
U LDV v RHEBE2HT 2 b DI 2 BT OER
W BNTHECBEERNE - 2, ERFNETE
T, stage 2ELFDERNIX22% TH - 7253, stage 3L
ETiI60%TH D, ETFICBO THBRCBEENS
otz ThS60FI0D 5 b AMIRTE & B\ T b RIS
3861 % EGFR B4R+ EGFR &MEED 2 BiC 50T T
HEEREPHE LT & 2 %, EGFR B3 ME <
SERCEBRPELTRTH -7 (Fig. 4),

3) EGFR 183|535 & BFEim i & i

PCNA OFEBIIMATOICERRD 2 L IZ T £ A
MR D shiz (Fig. 5). IEEREREE CII LR
B85 2 X EEEME %301 PCNA ORI MR
B ol EEEEIIB T 2RI LENCED s,

RIEFIC B 5 EGFRIBEIFIR L ISR T 2 5

Hifstask 29% 75

Fig. 5 Immunohistochemical staining of PCNA in
esophageal cancer nests (SAB method, %X 40).

ot nd

ZDOPCNALL38.1+4.5% TdH - 7=, FEEEFH 2
WIERRFHAMC I 2 REat0ZREIRD sk b o
fo. —H, REFBHEBICBIT 5 PCNA LI 1355.8+
16.3%THD, EEHEICS SNEBERSETH- 2
(p<0.01). %5, MEEOH.LEREL D b IFH Iz B WL
TPCNADQBUEIFWER 2RO 2, Ihid
EGFR ORHHLI L 9L b —B L k-7, EGFR
BtEfl L e flicB i 2 PCNA LL 2H&LzE 2
%, BBHEBITI356.9+£16.3%, Bt FI T1354.7+16.2%
LERRED STz (Table 2), ¥72, EGFR 3
B a7 8z PCNALL #H# L T4 2% &, EGFR B
M B TEEDORB 2 RT A 27 6, 9DFEFT
X, Aa7 3, 4 DEFIZL 5T PCNA LL »MEMH
ZRL Twiz (Fig. 6), —F, BEKREENETE
PCNA L offf% & 2 &, M5, F&, HHL, V>
NEERES L UCETE TRBCEERE D > AL
Ppold, EEBIZBWVT, ep, mm OEEERT
® PCNA LI 1326.6+9.5% & sm~a, DFEMIZ < &
NTERBREMEERLUL (p<0.01), %72, a,U Lo
FEFD PCNA L1 1350.24-18.3% & mp, a fEfle £
LREBEMETH -7 (p<0.05).

4) EGFRBREIFEIA - X — K~ 7 A BMERE £ 0
3
MPIDFEFE 2 X —Fe I AF FICBEL, 204
BHEII62% T H -7, EGFR BHEGI O 4 EEI1357%
(12/2180), BEMEFITIZ69% (9/1361) TH Y, MR
KBLTPLHEEERLL (Table 3), —7%, #EE
B B 17 5 EGFR B % 1 ® PCNA LI i356.8+
18.1%, EMBITI361.5+13.3% &, I bR
RREETHoT. FTe, EEEEOKRERES LS
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Table 2 Correlation between PCNA L.I. and clinicopathologic findings

PCNA L.I(%) P value

Variable Ijgée%f
Normal mucosa 60
Primary tumor 60
EGFR Overexpression

positive 29

negative 31
Sex

Men 45

Women 15
Age

<60 25

60< 35
Histological type

well 31

moderately 23

poorly 6
Depth of invasion

ep, mm 3

sm 5

mp 12

al 20

a2, a3 20
Lymph node metastasis

n0 13

nl, 2 25

n3, 4 22
Histological stage

stage 0-2 18

stage 3, 4 | 42

| 55.8%16.3

8.1+4.5
p<0.01

56.9+16.3
54.7%16.2 NS

556.9+15.4
55.4%+19.3 NS

53.9%18.2

| 57.4%+14.8 NS

54.7%+15.2
57.6%+16.5
53.6%x18.9 NS

26.6£9.5 ].
61.3+£8.5 :!* .
61.4+13.2
59.6£12.1
50.2+18.3

= 1p<0.01

= 1 p<0.05

52.6£16.2
56.1+16.9
57.2+15.3 | NS

54.8+17.1
56.2+£15.9 NS

Fig. 6 Relationship between PCNA LI and
EGFR immunoreactivity

EGFR negative
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e e—
i =
= ——

PCNA L.L (%)
3
|

0 1 2 3 4 6 9
(=15) (n=10) (=4) (=11) (=7) (n=8) (n=5)
Score of EGFR immunohistochemical staining

(*: p<0.05)
&, EGFRBHRAITIIREFRETE, BEFRETHNL Y
2% THo>1DIH L, BEATRIAERTH
BB R¥w D, DT 22w T O Tix, EGFR
BEf1£318.319.8H, BHHAIH10.4+4.2BTHD,

Table 3 Relationship between EGFR overexpres-
sion and transplantability into nude mice

EGFR No. of | | Non-taken
Overexpression | cases ‘ Taken cases cases
positive cases 21 12(57%) | 9(43%)
negative cases 13 | 9(69%) 4(31%)

Sl DT BEWIEA % FD - (Table 4), £&FF
W B 5 EGFREE % #) ® PCNA LI 1355.2+
19.2%, BMAITI364.9+11.9%TH D, PCNA LL
BEOLAVPAERETRNNE L, DT bEWEWVS
BRTHo T,
x =

EGFR 2z 0t + BEE CREIRESRE &
hTBY, BERFREZNET & OBESMRE IR Ty
%, 72k 2139E T2 EGFR BBz 8 1) 3 disease
free interval DEMENH|E SN TBYY, £-BE
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Table 4 Relationship between EGFR overexpres-
sion and growth characteristics of transplanted

tumors

EGFR | Growth type | Doubling
Overexpression Rapid® Slow™ Persistent® time (days)
positive cases | 5(42%) | 5(42%) 2(16%) 18.3+9.8
negative cases | 7(78%) | 1(11%) 1(11%) 10.4=4.2

a} Tumor size reaches more than 100mm? in length
(mm) X width(mm) within 10weeks after trasplanta-
tion.

b) Tumor size reaches more than 100mm? after 10weeks
after transplantation.

¢) Tumor size dose not reach more than 100mm?.

BTk EGFR BT RMMERIIC % <, HER S
FERRMDS L & T 2 |ER, W HMLAEETEICE
WTBHEENE W ETI2RENL SN ED, REEIC
B 5 EGFRBEHE X, Zh : TESLEGF
binding assay ¥ & 2RI BEHEL kahTB D,
Ozawa 5¥1340.6%1c, %72 Mukaida 521260%1238
FRBE 2D, BEFAHEBCB T2 FERNRRETH-
ToZEEBRELTWS, —F, SRR LFE
W2k AT, Yano 5008EIC L 3 EBMEERG
7% THY, Vo HEE L ORICHESEED Shi:
ELTWE, Fh, RAESWVIZ6T7.2% 1 BERIFEIR % 7R
B, BIEELD LETRCBWIERIC R 3 HE 2
Bk XD HEERERE s OBE R HREIL TV s, &
EobhbhOka Tid, EGFR BHERII48%TH
D, Yano & DO L iZIF—] L1z, 72, EERBEEY
HRF TR > SHERE, ARENEITE L oz
MRS o, KR 3BUED ) v EiEREE
T BIERIC BT B BHEERIEE {, EGFR BiAwEEi
FEIRCIZELICEE Y o SEEER R ST LT TS
BoTwafihgneHEzonl, £FRICELT
b, IBREYIRREITHIC 315 5 EGFR BE 3R
ONBEEFEARRTHY, EGFREAFFKHIEE
BV UREEREES C LX) AERO TR ERE
TE—HFERY S5 Lo EES N, EGFR LV
v REEER E ORI OV TIE, BB B 28
ETREEZEDZ WV ETEH DHH NOIVN-18
Yano &I BERRAEE L OV v HiEERHEOS
Btk L, EGFR 3R OBMEIE Y EB LY
WEHHILTWwS, LaL, EGFR#3ED L 3 2T
ERREBCEERPRIZTACOVLTREHEINATES
F, LidoT, ZOHRICOVTESIRAT2LE

RIBFEIC 61 5 EGFR MFFE & Mgt ¥ 2 st

HENRE 29% 75

BhseBont, fl2E—o0TEEEE LT, &M
Ja & 525 EGFR 8 £ ' % D ligand # 4L, EED
W% 20 T ICHBENEES LD LT % autocrine
theory' W03k L VRIBA R T W3, Fhick-T
BWHEEE L ES L ERRSERE LT o b L
iz, EGFR & HEREEN & OB D W»W Tk, K
5T BERICB VT EGFR B#1i3 BrdU  labeling
index @2 ER2HELTED, 7 HS570 EE
28T EGFR ORBIZ & 5 NOR DN % 8R4 L
T B H, BEBEGIC OV CEICBRE L 8E1
BELZLZRY TEED s, 22 C45HE, #hE
EMOBEL LT, <) CEEER b AT
THLPCNAR2 B W ITHRER%21To/. PCNAR
DNA polymerase-& OFEBIEHE C, MEEEZ BV
T Gl oz o, GI/SBTHERE L, G2
AL, M#B XU GOHIc 3B EIcRE T
ERVEVLISEHSHY, MIEWEOFRK—H —
EFEZHNTWAEY SEOKRE T, BBROWE &
£70, EGFRAFFEHOEHE L PCNA LI = DR
CHBEES shke o7, 72, EGFR BRIz 8
WIS, RBEOBEELESIZE PCNA LLMEWES
RLTz, Letd-T, REficBvTit, EGFR D%
WOMEHEOEEESE 2 EES 2 L3 F L0 (L,
BHE T s alfEE b D2 b L Bbhtk. —F, &
BEICBTS PCNALL OFE % H 5 &, BEI R
P & REET R 12 B 9 2 BRI O SRS 1 B
EBELC 2 Z eEfllans, $hbb, HMESKE
B2 TRET 28I U T EE S
{, BEMOSEEREBThE EEZ N, 2L,
a,LA 1 Tid, EGFR 235454 5> > PCNA LI pMEfED
FEGIDS a, LITOEFIZ K S REERD STz, B
UCTPCNALLBMET LD EEzsn %
MELTEZLS L, AEBIHMENICE Y EoTWw2
BIEFERE DR W TH 228, KETEABEL Ty
CHBIBWTEWIEREEE 2 EEG L, BEBiEEsET
ZHfEDHELTL B, Ll, ZOBRBIIBEWTIE
EGFR 05134 72w 0 & Bbh, EGFR LU0
FERT, B %W id p5s3M18e cyclin D7 SHIELE B
DEENCEE T 2 BETFHORE 2 BT L L TR
LTws0TiEEV»rEEZ sk, EGFR ORI IX
EREOEBORB IV ba s tBYEOEER Y 3
B EAL TOUL{ARZBVWIBLRED SR,
7z, CORBCREEEEOET UMD HELT
5Z&kD, EGFRIZEX L CHIEEML D &R
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CEEST ML rORFICERTAZ 2D, Zh
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BEERTTES IR COBEERET 2 2 EHE X
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EGFR D% & X — N~ 2 BEEE O HEIERE
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ing assay 2 & 285 ¢, EGFR S {EDEEIF Y DT
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T, EGFR OFEB L £FR O HRBRED 5 h
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N7 EHEOH 5 EGFR BB D BEBIC < » N2 F
BROLED 28E&08% L, DT bEWERATH- 7. B
IR BV T ERAE L A EGFR BRHIR XN 3
D E S, 7, MEREOZELH EGFR O8I
EDXDIHET B0 EIXTRETH L, ha 529,
BRSO R — Koy ABEEBOLBERSRERE
BER EOEEREEE RT3 LHRELTHD,
7o EE oM BB C B ) 5 REEE L% OREE
BLERCHEET I L 2BRRTWE, Lo,
X —F= 28R in vivo B 2 B MRS
e—A—tEZoh3, SHOMEIZB VT,
EGFR BHBIO L HEER, REEE L b B
RTHD, THERFEREFEOEBEEE 2T L LTRE
LIEREFZONT, LdoT, X—Fvo 2R
B I 81 % EGFR ORBEBERARP X — <Y XK
XD EGF 0GR FIc oW TSE X 5 IR OLE
125 558, REREOHEMERE I LTt EGFR 051k
FEzizl vy, b3 EET 2 RS B
e rBEIR, MEXY, RERBIZET 2
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AIBEOBREICZRERYT, BZ5 B
BBEL M SpORTERT 2 I L TAEEED
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BICES T 2 /ilaN = bV v 7 AN RER ORI
BEAFREEOEEIZ DLW TESIBIL T NE
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X
1) Cohen S, Ushio H, Stocheck C et al: Anative
170,000 epidermal growth factor receptor-
kinase complex from shed plasma membrane
vesicle. J Biol Chem 257 : 1523—1531, 1982
2) Yamamoto T, Kamata N, Kawano H et al:
High incidence of amplification of the epider-
mal growth factor receptor gene in human
squamous carcinoma cell lines. Cancer Res 46 :
414—416, 1986
3) EAHE ! R—F v ARBHELLE N EEBOR
BRELEEOTFER =REHE 38:600—612,
1987
4) RERBHRSE | SEERR WK, WETE S
. &FRHhR, BFE, 1992
5) Lewis S, Locker A, Todd JH et al: Expression
of epidermal growth factor receptor in breast
carcinoma. J Clin Pathol 43 : 385—389, 1990
6) KN B, ZILFIR, $H s BRBU53
Epidermal Growth Factor Receptor (EGFR)I&E
&P, Bi=EE 89:1611, 1988
7) FFREEK, [LEER0ER, PIFER=1Z,  BRICBY
% Epidermal Growth factor & # D ZHEEDFK
3R & DNA ploidy pattern & Uf Nucleolar Orga-
nizer Regions & OES:EM. H4l &5 95: 171,
1994
8) Ozawa S, Ueda M, Ando N et al: Prognostic
significance of epidermal growth factor rece-
ptor in esophageal squamous cell carcinomas.
Cancer 63 : 2169—2173, 1989
9) Mukaida H, Toi M, Hirai T et al: Clinical
significance of the expression of epidermal
growth factor receptor in esophageal car-
cinoma. Cancer 68 : 142—148, 1991
10) Yano H, Shiozaki H, Kobayashi K et al:
Immunohistologic detection of the epidermal
growth factor receptor in human esophageal
squamous cell carcinoma. Cancer 67 : 91—98,
1991
11) REHTF, HHEAM, EETETE> (. REECS
J % Epidermal Growth Factor Receptor
(EGFR)EIRDORET, HEORE LHEE 5:195—
199, 1993
HHES, MEES, FRE— BRCBU 3
Epidermal Growth Factor Receptor FIR D&
ER¥N s L CRBABFENIFE. B 55k
94 :1231—1238, 1993
13) 4 K5EE, BETR, A3y HERCS
i % Epidermal Growth Factor Receptor 8 & tf

~

12



8(1590) RIEHEIC B0 5 EGFR AFIFB & MRZREAEAE B 3 2 B Hi#s= 29% 7%

c-erbB-2 BLETHEMICE T % SIS IR, Biophys Acta 1072 : 81—102, 1991

Hobex3k 9111758, 1990 21) HETE  ERBCES T AT NY v 2 AH
14) Sporn MB, Roberts AB: Autocrine growth fERER. HEERE 10 249—255, 1992

factor and cancer. Nature 313 : 745—747, 1986 22) MEIHEFFA, FHEEL, FHERZ, I X —Fev R
15) MEFEZE, M B | B TTE (PCNA). & AR E b B IC B 1) 5 Epidermal  Growth

HEfE 9 879—883, 1991 Factor Receptor DHIEE L % OBEFEIC Rz T
16) Mori M, Kakeji Y, Adachi Y et al: The prog- =2 Oncologia 21:55—60, 1988

nostic significance of proliferating cell nuclear 23) BWHRE, BHEE, ik BiEs»: X—Fev R

antigen in clinical gastric cancer. Surgery 113 : B N BEOEEICN T 5 EGF  (Epidermal

683—690, 1993 growth factor) D BE, HEBEORELERE 4:
17) Benntt WP, Hollstein MC, Metcalf RA et al: 427—430, 1992

p53 mutation and protein accumulation during 24) BUE—, ABSEM . X—F-v 7 2ABMHEE AN

multistage human esophageal carcinogenesis. #Eext 4 % Epidermal Growth Factor OHiEE

Cancer Res 52 : 60926097, 1992 . H4=EE 90 : 796, 1989
18) #ALIHHE], FEF A, BV ERNE S | b N REHE 25) BB, BUHE, EBEEEI,» I X-FT YR

2B TOEBIHEE T p53 FRORE % DL FEROBHE-KBEE L EEOTRED

AL B & U in situ hydridization # B/ BfR—., H4lbsxst 88 : 1515, 1987

et —. HEOFRKELHER 4:87-91, 1992 26) BN MR, FABHS, EOBHEIE, [ b N REED
19) Jian W, Kahn SM, Tomita N et al: X—FeT7ANOBEKE— FNEELDH-B

Amplification and expression of the human —~, H#25E 90314, 1989

cyclin D gene in esophageal cancer. Cancer Res 27) B B EUFACEE REs I X—Rvoux

52 : 2980—2983, 1992 BAEE P EEKRICB T 2 PONA BEOX L KEH
20) Stoker M, Gherardi E: Regulation of cell EEE OB, HAAeEE 931511, 1992

movement : the motogenic cytokines. Biocheim

Epidermal Growth Factor Receptor Overexpression in Human Esophageal Carcinoma and
Its Relationship to the Proliferative Activity

Jun Yamashita, Akihiko Watanabe, Hidetomo Sawada, Yukishige Yamada,
Yoshihide Shino, Takashi Yamada, Masahiko Matsuda,
Takeshi Miwa and Hiroshige Nakano
First Department of Surgery, Nara Medical University

To determine the significance of epidermal growth factor receptor (EGFR) overexpression in human
esophageal carcinoma, we immunohistochemically analyzed 60 tumors which were obtained from patients
who underwent surgery. EGFR overexpression, located on the cancer cell membrane, was observed in
48% of these tumors. In a comparison with clinicopathological findings, significant correlations were
observed between EGFR overexpression and lymph node metastasis, histologic stage or cumulative
survival rate. On the other hand, to study the relationship between EGFR overexpression and the
proliferative activities, we stained serial sections immunohistochemistrically by using the anti-
proliferating cell nuclear antigen (PCNA), and determined the PCNA labeling index (LI). There was no
significant assosiation between EGFR overexpression and PCNA LI. Moreover, 34 tumors were trans-
planted into nude mice subcutaneously, and no significant association was found between EGFR overex-
pression and transplantability, growth type or doubling time of these transplanted tumors. These results
suggest that the malignant potential of esophageal carcinoma with EGFR overexpression did not result
from acceleration of the proliferative activity and EGFR seems to act as an enhancer of metastatic
mechanism.
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