oh b 2Hak sl 4] L Al424 Al 4 5 1992

o A 2 3} 812w & o] 8-3F J| 9hA| £ 9] Carcinoembryonic
Antigen (CEA) ¥ Epidermal Growth Factor Receptor (EGFR)
A4 B AT

A it o el st WzstmAl

HUs - Mt - HEY - E
& 35 d-d 4 -0l & I

74

o|

R

o

ofFeista o ol el et

o|

A 1=

Carcinoembryonic antigen (o]} CEA)-& oncode-

velopmental tissue glycoproteino & A 5l &z}
Feh, sich @xte] YoM HEEo] Ank Y 287
o] Zatell o] &5 3 Qe o] wH kgl S o
50%°1M AW CEAS ZHFo| Bud-9g a} glon}
Fok AZU EA= Suns®e B3 ool =&}
ol ofA Ao FokdZolAat o9 H oz HEE &
i el Fok oAl F3] Fok(mesothelial malig-
nancy) % 3% AZNME Yelz gomz g4
2o Aol LT A T2 AF H e 2
5% 4 ek

Epidermal growth factor receptor (o] 3} EGFR)
£ 170-KD glycoprotein®. & A3 A X 9] A Eato] &
Aete +EAZH AP A Bv]s= Epidermal
growth factor (¢|3} EGF) ¢} ukg-3lod As]Aj2o] &
Al Bake 243w EH-oHY, o2 EGFRE <l
A A2 Holl ERFE proto-oncogenedl c-erb-Be
ARER odedA glow, AslAEdelA FlE EGFR

# 1914 10A 21H
5

% .
T =i 191 s dAH S oA w47 o
A Bz ol Fo] AL

=

T EHE ¥ ol AxfAddE, EAEYE dF
o AFAx dintd] Ak eln gt ofw AL
W7A3L7] GEoJA dAol| oj2 77t Fok wAl Y A
ol Fgk A LA AT Ay} FEX B3 Aeolt,
A2 HAAAES AU AL E daez
CEA % EGFR %Z£ 34| (monoclonal antibody) %
ARgsted gEal HigtellAe o AZ fF¥¥ CEA<t
EGFRe| &4 5 o WA= o Foi v|A& 43
£ A9 Bkt

et % Uy
Lo &

Aol AL 1986\ 1UE] 19899 1297t £l
Al A4 ok At F AGA e AP AL o5
o A8 AHE St YA g FAE A paraf-
fin block% #<ldlo] 72t gl o] Lelo| =g A|atsly
o}, &AM Zqke z=Al2 odz] oo wiaAEY 9k o
Aoz slodrl,
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2.9 H

wiod Az 3tsta od A2 Hsu®Ve] ietd ABC
nethod% o] s9dowl, CEA ¢ EGFR Z+7t =+
3 Zgtoto] Lebol= 4ol o sloch,

5 ym 57 2 utE £e}o] = £ deparaffinizations}”]

2 3led 100% xyleneoll 7tz 1044 33]ol AAH FA]
2 ohg 100%, 95% % 75% ethanole] 77 1084 =
Al 7] = PBS (Gibco Labora-
2A ol

'} 4] rehydration S
ories, Grand Island, NY)oll A& stoict,

$5lo] 9l EAF(neutrophil) 5ol Zti U+ en-

A 7 5 7] A st

logenous peroxidase activity &

ai @

30% H.0, 5 1% #7}3 50 ml methanolell 5274 &

i & PBSel| Al# sl

oA ¥ F ol A8 nonspecificantibody bind-
ing siteZ %3} A17]7] $1sted ABC kit (Vector, Bur-
lingame, CA)¢] blocking antibody solution 100 u1%
2ZA %ol @A 3sle] humid chamber (150 mm Culture
dish o] wet gauze® T 23 A)ol @1 37C uiot7]ol
20871 Foich wWokE £efolnf AR ¥ 7%
of 2] Zpchal gl £4E AAZ F CEAS 4 <o
o] & ol &
clonal mouse anti-CEA IgG (Amersham Interna-
tional, Amersham. U.K.) 1: 200 34 H4-& 50 AH

9 =} 3} A (primary antibody) & mono-

. - L.

Fig. 1. A. CEA positive C4 cells (brownish stained) (X 200).
B. EGFR positive A431 Cells (X 200)
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stiz, EGFRE A% efelzee
mouse anti-EGFR IgG (Amersham International
Amersham. UK)) 1:30 3488 50 ul AAs4ec
dad sl 598 2440 Sefolmad U
Al AT S vl 2E e FAsAl 4
Aot

12 S =23 & CEAS QA4 Lolol=t 37°

monoclonal

’

EGFR o4 o $47¢ B4aiieh, e Lol
b4 = $4 LI FEY AS Cerny F9e| wpul

o] ulg} 0=neagtive, +=<25% positive, ++=
26~50% positive, +++=51~75% positive
2} +4+++=76~100% positiveZ grading system<
A 8-st3dck,

Col4 307}, EGFRE 5 4% Zebol =t 4CaIA 16 1 & A

A7} vl o¥gk 3 PBSoll 7t7} 1084 33) Al sbn oA} 2§ &2 Kaplan-Meier Methods- |83l 11 d <)
##02] peroxidase-conjugated biotinylated antibody &%, 2d42¢ % 3JdAZ LS Falgon] 7t 7w
(Vector, Burlingame, CA)S 10«14 7z 7+ CEA, AEg o] fFo4 o] = Log-rank test% o] €35},

EGFRY dlz7 £etelzo| AA3E % humid cham-
berel] {3 37°Coll 4] 3047k v oFst

o] 2} Al v oFo] Eriul PBSel 1044 33 44 5w
ABC reagent §-4-& 100 14
ofl A 307k v ok3la PBSell 1054 33] A4 3} gdc),

2% MHo] B} £elo]=2 DAB (3-3-diaminob-
enzidine; Sigma Chemical co., St. Louis, MO) £ o}
ol o] 2ui=] 1087} LAl uk-3-g £ o] PBSel| 10
& STl 1082 A A sha 3715l H AzA Ao},

Counter stain® H & E 4o 2 39},

2 ATE A AR50 st dxpabae AAdg
w5 47 Hste] CEAol wisteis: C4 cell
(colon cancer cell line), EGFRol o] 3lo] ] = A431
cell (human vulvar carcinoma cell line)}& o] &3} of
cytocentrifuge Selo] =& wbEx A7) AL Ax o
Azt e AYslo] et AAE gl
(Fig. 1),

zAo] AAE F e

Jha
x
N
X
T

12 Hol7s)
|5, CEA %

£ M
B
ar
®

h]

o}

el #H ol 4 CEA & &2 100+ 5 9647} kA
o2 96%°]2 e, grading systemS &3 AT
frao} wE CEA W82 grade 1 £& 247} H A
3 Al Z oF(epidermoid carcinoma) 63 & 464 gl
73%, vl%-3}3} (undifferentiated carcinoma) 6<% 3
dlgl 50%, HAZ(large cell carcinoma) 4off 2%
ol "i=dofl Al qt(adeno carcinoma) 274 F 254 <l
93%7} grade 3% 4+ 2 Aoe] CEA W3 §o] 713
¥kt (Table 1, Fig. 2).

EGFR % &2 100415 2697} FAH o2 26%°] 2
oy, QML {3 ol w2 EGFR 43 &2 migdAsly)
3} 63001F 199019l 30%, Aot 2741F 4odQl 14%, ¥
E3eE 6ellF 342l 50%7F A4S Vel D Al
2 4o 2F FAoller, grading system 44|
BEF 1EL 2+2 AubHq) 4E A=) ekl (Table
ig. 3).

o Sxte] W 277 2d (1~4109) e A
Al Ao DAYEEL 85%, 2:dWEEL 68%, 314

I

N

oo
"y

]

]

Table 1. CEA Positivity by Histologic Subtypes of Lung Cancer

0 + ++ +++ 4+ Total +
Epidermoid (n=63) 3(5) 28 (44) 18 (29) 9(14) 5( 8) 60 ( 95)
Adeno (n=27) 0 0 2(7) 4{15) 21 (78) 27 (100)
Large (n= 4) 0 3(75) 1 (25) 0 0 4 (100)
Undiff (n= 6) 1(17) 1(17) 2 (33) 0 2 (33) 5( 83)

* parenthesis means percentage in each subtype
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Flg 2 A Lung Adeno (Bronchloloalveolar) Cancer Immunoperox
idase stain for CEA (x100). Notice that almost all the neo-
plastic cells are deeply stained, indicating the presence of the
CEA antigen in their cytoplasmic membrane.

B. absence of primary antibody staining with same tissue (X

100).
Z§2 54%°1%ch, EGFR %3 S47 74d9 1A
TEE 84%, 2dAZEL 66%, 3AUEEL 49%°1%)

gl

3, EGFR #+&d ok 2602 1dE82 85%, 24
AEEL 73%, WAEEL 62%% EGFR ¢4 #%
of whE YEFolv FAHLE Fofg Abolr} gloitt,
CEA %% <473 grade 1+¢l 3242 1dA&&L
79%, 2AAEE 61%, 3dAEEL 51%°]% 2, grade
249 23009 1 HEF 75%, 238 EF 68%, 3L%*E
242 68%°1 e, grade 3+4¢l 139 14 A&

100%, 23 A EE 79%, 3 AEEL 63%°] % 2,

grade 449l 2819 1dYZEL 2%, 2:d4EEL
67%, 34 AELL 28%2 CEA 24 5] B 42
ol = FAIA 02 Fof3t Aol 7} ik
a ot
#ore] whf ) 219, o] Foll tefed M Be o
5ol vwsle] A5 H 2 Hoz HA9 44Tt
(small cell carcinoma)ol| 4|+ Peng §'3¢] del-3p7}
of wbde]l Fg 7lHda Zlog I B dx
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Table 2. EGFR Positivity by Histologic Subtypes of Lung Cancer

0 + ++ Total +
Epidermoid (n=63) 44 ( 70) 16 (25) 3 (5) 19 (30)
Adeno (n=27) 23 ( 86) 21(7) 2(7) 4(14)
Large (n= 4) 4 (100) 0 0 0
Undiff (n= 6) 3( 50) 3 (50} 0 3 (50)

* Parenthesis means percentage in each subtype

Fig. 3. A. Lung Epidermoid Cancer. Immunoperoxidase stain for
EGFR (x200). The staining pattern clearly represent cyto-
plasmic membrane EGFR expressions.

B. absence of primary antibody staining with same tissue (¥
100).

T A2 E wol lAH Aol wld] ®l&AEt 27F 9 Aotk 1980d] Frkel] EolA growth
(non-small cell carcinoma)oll #sledAE F&5 B factorol] 23t Ao FolxwA BE FatEo] H ot
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Az A EGFRe] &715o} &8 Al L aheh
oz e ¥z 4EFH 14%*”‘6 oz FHslda
Lee5'®e] gt7] v okdl Hl4Al L s etell A Trisomy 7
o] 9l-3-& RuslslErl, EGFR (c-erb B) genee] 74
Ao A5t 9h7] sl o] wl4d HAUS B
Al =loicl, Koprowskis!9e] Z4 % (melanoma) el 4
olo} FAg RiE vl YReBE Leesd Eie
Aol A oh 2 B 25 AR} gl 75
B o] 4ol slQch, ook =e] CEAT 1960:
Zale ohei] A2 o 22 Aqk (colorectal cancer),
ukek (breast cancer) o ot Ata A5 53 &
Aol AL ghow tEE FAlE o] S dGAZH
s dayoz st AT Al HEe] 19704
ol % ¥ mglieao] wlha} wighe] 2k 53] of4] gk 4
% (pleural effusion) ] %3 % °}(mesothelial malig-
nancy) #¢] ZbHel o] &= gich, Aed F o FAAE

Ao A o aet B kibe] o, 2 &
o AZof oM Bzl whel kAT T4l
gz, AT FokzA dos FAdal GAlZet £4
ol gt Eo}F FEH glejr]s122) of2{ gl heterogenous
g oAb ohAl e 73, 3 As o A felrt &
Z 238t1 gl 71E} ojwl gqlol sl AA == Ao
obdr} gl 55 @A gt

CEAE Gold%-+2dl 95te] Welgoll 4 Feid T2
2] 3 (tumor-associated antigen) 2.2 o}
I %7 (fetal gastrointestinal tissue)oll £zl 3}
o2 d#H e, LoGerfo%, ConcanmonF %
Vincent 5*~9o] modified radioimmunoassay £ o]&
glod ot Eale] Ao A CEA levelo] 7hEo] 3l
£ 2udgeh, 28y 83 CEA levelo] Agt 4] =
o) B2t shabe] AEE T ARTA S} gl v Fel
A A73E Egeng Ht 3hAtbe At 9l X gof &9t
Ao g AHgER] Filedon ol 4 CEAS &7}
ajo| Al w45 ole] metabolic propertiess ¥hed 3}
+ Aolv ghe Ay Aelole £ FA7L fve
Aol 7lel e,

Pascal 5V& # 9}t e] deparaffinized =3 o] im-
munoperoxidase methods AH&E3dled AotollA 73%,
A Ae A Ltoll A 22%, w]E3RbelA 50%<) CEA
g4 Husigon, oF AlZ ol uhet 2ol 7} gl
o 7]l & = A £ 4| £ ¢t (bronchoalveolar cell car-

o
poi :\2 o‘.,,

0

T -

o)

"~

cinoma)& T3 Aol A B Eo| A 2
713 Az okel 7—."“ 3} (keratinize) "l %ol

odet, ¥ alFol A 2al s
Qom g E FEHYERE =S
Al Zot 95%, 7| HAHZA LGS TEE
100%, HAZ} 100%, =l-E3kt 83%2. vl 5ol
o} grading system& =€ 3135 74 #H
o] 73%, thAl £k 100%, ©l¥3tet 50%7}F gradel
Zo 249l uivio] A%t 93%7}F grade 3532 4+2
Pascal%9| Ritoll4 Hal Akl 743 %% by

< el i} (Table 1, Fig. 2).

Kuhajda5?#& CEA wdo| gl A4 f4

£ o8 fus 2404 CEA %1‘8%01
filtrating ductal carcinoma®] 73
AlE £ ofold olmix Holg

23)0 OuLoL" CEA ©

-'_ e
e oE =
O X odd ne X
@ 32 o2 ox fo b e

o?: 2l
K

} *‘{r i Ehlo,
Robertsons qAa A
grade O],L]-/l«] Aol & AIJ_?.&-%J,}, En
4 9l Ed o]= d& CEAo|A S natriA] 2 obA|
Zol4l CEAS] o] v &o]Ao]7]
cf,

EGF& AdAZe F4 o #3535 4 A7l 4
2ko| 2h& polypeptideZ Ao AL A £2tol] ZA| 3}
olu] e# A cellular proto-oncogene?] C-erb-B on-
cogene ¥ sequence 7} 4} 3 specific glycoprotein
receptor?] EGFRol| A33le g4 A2 F4] 288 1}
epic}ei0 Ag) Al 2ot A EGFRE] Wdo] F7ts]o]
ltheE M52 EGFRY o|o} odH genedl w| A4
Al wo] Ay Al £3ke) whaol] A =L THEA

L AAsled Fu, fubok o skt A= b
invasiveness®} EGFR %@ zto] AbialAl7} B v 5|9
424.25)

Cerney5'2-& s} ghxto] 7| AA WA A Bolo] 2
2 AALE cryostat frozen A Ho] EGFRel| & im-
munoperoxidase @A A 3l dle] v 4 A Z ol A
80% o149l EGFR W §& waadpglen, Lzet
1561 Z5olA EGFR wdo] gigict 2uelgict,
Sobol5292 44 =l H73 4] 912 fresh frozen Z 3¢
immunoperoxidase %3 4-% A slo] HHF ATt Y of
Azl A 100%, Aol 62%¢ EGFR wd-&3
u] 44| Z3toll A= EGFRo] Hd A ¢5-8 B3 3dled,

immunohistochemical 44 o2 Alg3lo] =329
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24 ulaA 2ol Al EqH
AlAstet, & dTelAE
%; SES R I }_144 paraffin block 2 2 | 2}3}
% ato] ol immunoperoxidase %3 A A 33ty o],
A Zobe| z2Ae olx] Raled vl A2 9k Ao
2 319, &Eql ulAA ZotollAl EGFRe wa§
26%°]1% 0.7, tAlZ F3o o2 EGFR W& $
A A E3F 30%, At 14%, HAZE 490F 0%,
#3lok 50% 3 7ol Bl wlste] Aeks] v
4% ®2oich(Table 2, Fig. 3). o121 w2 EGFR
Hgol el Hako el E4Iglx] offmd &l
Aol A} & B AT AL Fo|A fresh frozen
22 g 2183 A3 2] paraffin blocks A3 7
| £ zlo] qlx|ofl sl 25 AFr) o] A
Ag 71—54\;}
Atoll 4] EGFRe) ol % g1zl 2 A4 9] 7h5Adoll 43
£ Auud, Ozawas®e A=st &A% A
sl EGF 73%?01 %" 7 & EGFRo] #2 +

rlo

r\o
o3

%L
=

365
r-lﬂ Wl g 2

he

£
o
S
o
&

o

o}, Yasui§?®e $jot ﬂz}~ tj4be 2 EGFR 2Hag
S Z7] Aol 3.8%, AAH fakollA 33.8% % B
23l on, EGFR 233 obo] 7] 9 invasion % o]
oF frolg *wﬂrﬂlﬂ glebT sted EGFRe| wé s 7
+ol® aaiu}. £ odFo 4= EGFR
t % kot =ho]7h glgd
A o} FAE Ao 2
his 2doz ug gty
bEoke) A4 zAL7}

ojAbo g Q] u|4A Zotel 4} CEASH EGFRol s
#H3g 3ql 3o} CEAS EGFR wa §-F o 2y
Az} sk AEEY o F Atz 24 ﬂ—é A%

o thEtod A 2B ol s e Ao w AzE

2 o

el A : Carcinoembryonic antigen oncodev-
elopmental tissue glycoproteine. 2 o = A =Aql
Foked, Wt B "o HEsle] At 9 Am
7ol HAe] o] gs5lw 9low], Epidermal growth
factor receptor A A 2] AT adol EAjdle 44

A 24 EGFe} wh-gsto] Azjal o] H3kef FAE =
Hate E47 odd Ax Mo A+ proto-on-
cogenedl c-erb-Be| AtEolvi, Frl® wEn o]
EGFR =+ 219} #4215 gened] w|A A=l wWdo] 4
A Eke] ol Fhodste]at Baglet,

g 901986 19EE 1989 12974 od4lehst
@ oo AlBats il A4 sgk A F A
HAleE A8 i A2 o9 2B AH ez 4l
B YA vladz st #xE datez CEA
EGFRojl o o4 Zshsba A5 Al solet,

2

D @34l vl 4AZ el CEA 1
%20, EGFR ¥&&-2 26%°]19 ¢,

2) SHHZ f¥ol w& EGFR 24882 HRA
30%, A 14%, °1E-3et 50% 013 ord, A Zke 4
o B%F A olgly, grading system HE4] 1 &2
2-+2 48 He st ok

+2 96%0°]

o)

_EL

o

3) Grading system% #43 AL F3ol wd
CEA w38 s 4ausl 22%, A3t 93%, =3k
33%7} 3 52 4+32, Aokel CEA w3 o] 714 w3t

4) WA gte] BE 34 717k 2d(1~41 )2

2, 13AEEL 85%, 2d8T R 68%, 3d L%
< 54%e°19 o, EGFR 2 CEA®| 4d AHxol w2
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Z B 939l vladx dgkelA s CEAs EGFR
Wy S-S slo) slglen], EGFRY w4 457} #H<t
REFY o FAAE LT 7heA ool ddlds e
2% A7 ad Aoz A7),

— 497 —



—ch gl bt s] AR Al42d Al 4 5 A380E 1992—

= Abstract =

Carcinoembryonic Antigen and Epidermal
Growth Factor Receptor Expression in
Non-Small Cell Lung Cancer Defined
by Immunohistochemical Stain

Seon Hee Cheon, M.D., Se Kyu Kim, M.D.
Hyun Cheol Chung, M.D., Joon Chang, M.D.
Hee Young Sohn, M.D., Sung Kyu Kim, M.D.

and Won Young Lee, M.D.

Department of Internal Medicine, Yonsei University,
College of Medicine, Seoul, Korea

Doo Yun Lee, M.D.

Department of Thoracic and Cardiovascular Surgery

Kyi Beom Lee, M.D.

Department of Pathology, Aju University,
College of Medicine, Suweon, Korea

Background: Carcinoembryonic antigen (CEA) was
defined as an endodermally derived tumor-associated
antigen that was also present in fetal gastrointestinal
tissues. This antigenic material has been demonstrated
in the blood of a large number of patients with other
neoplasms, including those arising in the lung.

Epidermal Growth Factor (EGF) usually stimulate the
growth and proliferation of a variety of cell types
through binding to a specific cell surface receptor, a
170-KD glycoprotein, EGFR. A part of the EGFR has
been found to be homologous to the product of the avian
erythroblastosis virus oncogene, c-erb-B. Many
squamous cell carcinoma cell lines show high levels of
EGFR expression and the EGFR apparently plays an
important role in the growth of squamous cell car-
cinoma.

Methods: We have collected paraffin blocks of 100
patients with non-small cell lung cancer who were treat-
ed with surgical resection and assessed their CEA and
EGFR expression with monoclonal antibodies against
the CEA or EGFR by immunohistochemical stain (ABC
method).

Results:

1) The expression of CEA was 96% and the expres-
sion of EGFR was 26% in the Korean non-small cell lung
cancer,

2) EGFR immunoreactivity was detected in 19 (30%)
of the 63 epidermoid carcinomas, in 4 (14%) of the 27
adenocarcinomas and in 3 (50%) of the 6 undifferentiat-
ed carcinomas, while no EGFR immunoreactivity was
found in large cell carcinomas. By using the grading
system, the EGFR expression grades were low as grade
1or2+.

3) CEA immunoreactivity by using the grading sys-
tem was 3 or 4+ in 14 (22%) of the 63 epidermoid
carcinomas, in 25 (93%) of the 27 adenocarcinomas and
in 2 (33%) of the 6 undifferentiated carcinomas. So the
highest prevalence of intracellular CEA was seen in the
adenocarcinomas, including the bronchoalveolar type.

4) The median follow-up duration was 2 years (1-41
months) and the l-year survival rate was 85%, the
2-year survival rate 68% and the 3-year survival rate
54%. A correlation was not demonstrated between the
expression rate of CEA or EGFR and the survival rate
of lung cancer patients.

Conclusions: CEA and EGFR expression in Korean
non-small cell lung cancer were observed. But further
studies need to be performed to determine whether
EGFR expression can be prognostic of lung cancer or
not.

Key Words: Lung cancer. Immunohistochemical
stain, CEA, EGFR
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