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Immunohistochemical Analysis of the EGFR and VEGF

Expression in Human Colorectal Adenocarcinoma

Sang Hyeog Lee, M.D., Seong Il Park, M.D., Hyun Muck Lim, M.D.
Seong Jun Park, M.D., Seong Jae Cha, M.D, and Eon Sub Park, M.D.*

Department of General Surgery and Pathology®, College of Medicine

Chung Ang University, Seoul, Korea

The EGFR has been proposed as a stimulator of cell growth in some neoplasms. The
VEGFE play an important role in angiogenesis of several tumors, This study aimed (o
determine the EGFR and VEGF expression in colorectal adenocarcinoma and to correlate

the expression of these gene with variable prognostic factors. Significant relationship was
observed between the EGFR and histopathologic differentiation or lymph node involve-
ment. But EGFR had no relation to depth of invasiveness or serum CEA level. On the
other hand, VEGF had only relation to histopathologic differentiation. VEGF had no
relation to lymph node involvement, depth of tumor invasiveness or serum CEA level.
We conclude that EGFR expression in human colorectal adenocarcinoma was significantly

associated with prognosis. But VEGF expression was not associated with prognosis. More

studies are needed to determine whether EGFR expression is a clinically valuable

prognostic factor,
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wheb elotzh Alels]la 9lel”’. EGF (Epidermal
Growth Factor) & fAHEd- 23 28] AE2] 4=t
& Zaalo] A|Eohel ZAlsl= EGFR (Epidermal
Growth Factor Receptor)®} 2 &hsted 2b 8o}
EGFR 170 KD2| ghehelal iz 79 <
A ] chelol] 2] %) s}l tyrosine kinase A #g) 1)
O Y B VerbB GRS}
WAk ataie] glrh”. EGFRE o] Fofell4] vl
ofth Ax R whAE 3 glo] ghe] wbalizh o F4
ofl Fhoddhelzm A vk

VEGF (Vascular Endothelial Growth Factor)s VPF
(Vascular Permeability Factor) 2fats el 9l
2 o] 31’—-.'}[0“31 e o ) “—El blood supply 7}
Tol Hawg 2 RolA £2 g2 Tk
VEGF Amino acid <] Lq-lﬂ- VEGFE,s, VEGF, 5,
VEGF s, VEGFus 5 47012] family 2 T-45]e] 9]
ovd' Aol A e} k- 1(=kdr)* 2] - F
9] receptor7} 2bAE gl ok A FEW VEGF: receptor
g} Agltele] bS5 el HEj A ] AA-S
A Sebs ol M@ permeability S Z7HAA @
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(2) E=tein|dE Y 10% T4 F=2ugd
sy, sekglel] 2oyl =25 H-E 94% o2
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Table. 1. Age and sex distribution in 42 cases of colorec-

tal carcinoma

apefaey male female Total
30 - 1
30— 40 1 1
40— 50 (&) 2 8
S0 a0 T 10 17
60 =9 (i] 15
Total 24 18 42

2} 61419 cHTable 1), =% 54 Ril v op2 1L
o AEE 124, F5 5 3 224, A1 54} 8|
gick Eoke] AgEel v e Foko] Hwl
3} 72 A TIL 2d], D{FTEE A5 T2
9ef|, AF-THE S AsirtA Had T3
Bofl Gl AH B g FAIR PP
T4= 23a|9dc}. gl=bd Heolrt 9lalnd ofl = 23q,
dat3@ FHelr}l glelwd <= 19499}

2) HY =X =sty A o)

(1) EGFRZ} VEGFZ2| FMUFECl HAM: 3 420
Z EGFR ubwlebd] 2 350]|(83%), wba] 2402 7o
(17%)% 2w VEGF Wokd .2 204(48%), ubH
S.41 8 226d|(52%)%] cH Table 2),

e e

Table 2. Immunostaining reactivities for EGFR and VEGF
in eolorectal adenocarcinoma

Total cases(n=42) EGFR VEGF
positive 35(R3%) 20(48%)
negative T(17%) 22(52%)

glands (ABC, = 40).
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(2) EGFR 3! VEGF2| W8l Za|5Hs g3l%
29| £HA|: EGFR gl ob49¢] 75+ 253 124
F 11el(92%), F5 5508 2260 200 (91%), A
5 8ol 4e0ll(50%) 2 7F2) JElsken], VEGF
Hla] eldo) Aol jHH 120f| 5= 90]|(T5%), <=
SRR 220F Ro|(36%), A Bell 3d
(A7%) 2 1 E-I,J:r-l (Table 3). EGFR w}&le] 7o 1
B E7t i) ArF ddfe] A ey
(p<001), VEGR ##¥le] 755 Biwr =25
5 W Se] =4 Jebdehp<o0l).

(3) EGFR 3 VEGF2| g8 ES300(249 2
H: Aebal<se) gl 11efl% EGFR % VEGF ub

HebdS 7 8all(73%), Sell @595, geh3
weol 49l+  31e|(Figure- )(Figure-.)% EGFR 9

Table 3. Expréssion of EGFR and VEGF according to
differentiation

EGFR*

513 &

A7 4 1997

VEGF Wi ekd.2 zhal 27¢)| (87%), 154|(48%)2
EGFR 3 VEGF & #vh o] 9l 73
e el FAM g fold 2te) = glglon
EGFR 2] W& abupilspo] Qls el yldo]
H W2 Zo® vEldch(Table 4).

(4) EGFR 3 VEGF2| @#3) iod Ho|ete
S H: gl=hE Helzt gl 1995 EGFR 4 VEGF

Table 4. Expressions of EGFR and VEGF according 1o
serosal involvement of adenoccarcinoma

Depth of invasion\e=xpression EGFR* VEGF**
serosal involvement(-) (n=11) S(73%) S(45%)
serosal involvement(+) (n=31) 2T(BT%) 15(48%)

*.onot significant, ** not significant

Table 5. Expressions of EGFR and VEGF according 1o
regional lymph node involvement

LN statusiexpression EGFR* VEGF**
LM negative{ii'-]*_?} | 3(68%) 1{53%)
216%)

LN posive{n=23) IN43%)

2 opa 0001,

oot sigmificant

Differentiation\expression VEGF**
well differentiation{n=12) 11(92%) HTF%)
moderatelydifferentiation(n=22) 20091 %) BI6T)
poorly differentiation{n=8) 4 50%) I3ITR)

opeo 001, FF p 001

Fig.

(ABC, = 100).

2. intracytoplasmic staining reactivity of EGFR in a well differentiated adenocarcinoma
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Fig. ). Immunohistochemical staining of VEGF showing strong expression in a infiltrating

adenocarcinoma {ABC, = 100).

Fig. 4. a. Strong expression of EGFR in a adenocarcinoma cells floated in a mucin-pool (ABC, < 40) b, Negative staing

reactivity for VEGF (ABC, = 40).

b)) okAle zhrh 13¢d|(68%), 106](53%)H k. L
glat 9)=lA #He)7} 9l 2345 EGFR 4 VEGF
o] whHokd o 7hrt 226]|(06%), 106])(43%) 2, VEGF
el 79 <lstAd AHolr) de 3 gle ¥
off BAlHez Fo03 o)z} giglewn|, EGFR
ubi o] Ag-= glabA Aelrt Qe 2t gl 2
7hef] EA2 o g Felg 2le]E RylchHp<0.00)
(Table 5).

(5) EGFR % VEGF2| &# 1 CEALI2| ZHH):
CEA level 55 7]2o slo] 500]sle) 24033

Table 6. Expression of EGFR and VEGF according to

CEA level
CEA level\expression EGFR* VEGE*=
CEA < 5.0 (n=24) 2R3 12{50%)
CEA =>5.0 (n=18) 15(83%) B(dd %)

* oot significant, *#; not sigmficant

EGFR 4l VEGF w&l eka.e 717} 20a)(83%), 12|
(30%)yglck re)a 5.0e)4kel 18«5 EGFR =l
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VEGF ubs okal 7bzb 156|(83%), 8ol|(44%)
EGFRT} VEGF2] CEA levelel] ofi= wlal s =
FAF e f-elgt zle]7} gledchTable 6).

i =
thaba) 2hzl olE o) of|fol 2l g2 = Dukes Hl 7|

ol#lofl ghate] ala, Fof

o z7), AAF K, Al Fro ge
=
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=
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=
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Epidermal Growth Factor (EGF)i= AR &
AR AEe] Adaks F3A4171w Epidermal Growth
Factor Receptor (EGFR)x} A¥lele] =hgahe}™,
EGFR-Z 170 kD=] ghehuff 4l o= g-Hl 24 7ol o 4
A ko]l #]x]sle Al FEotel] EEc) 37H2] o
Aoz rAxle] el eHERd A A2 tyrosine
kinase &4 o g #)te] Subi L] ¥ (mitogenic
signal)} 5 ol ll&le] A|2E548 2HS 5 I tyrosine
v-erb-BRH-32keE 90% <] 71ul < o]
£ AL obF §AuA EGFRo| ol 43
eldez Srhebdl Fte 2 AN ransformation)
g oz FAs L A" EGFRE A9 BE
B el EA|Eb 2 S5 Al Evf) vpelilo]
HESA E g dhH HF A Ee A o
7t wralsleka ek, BGFR) F7He A7)
ot T od AHghele] Hele] 2] Ao
el 2] ¢l o northern blottinge|v}t western blot-
ting& o] &4l EGFR mRNAU} thulo) =21E
#2tsbeicl”. EGFRe] AEwh chele]m 2] AE
A o] %= o]f ligand®} ZAGE w2
dolv}= EGFR2] Jjjg} ujfy zlow F53
3 glen}™ ol=l7pa) shalelA) gho) EGFRE #
Hada| g, vk, gukgle hdzA F
ool E o wiHEs} =8 Moy HIEI
b, el flakst ghfell dislid = flghellA
of 2] eofldglzpe} shale] gleki= Kb glent

kinase 5 Ho)

tfabehell 4= #xpube) Warel] 2 zbe)s} 9o
ob#] 1 ejulz} wWakslx] 9k Aot
Keretz’52 ojal Wl 2|z} qhFoll 4] EGFRYIE 2
I} Dukes W7]), Z24HEH Fal o] Bl Ao]d
ot elte] glcka sfa wha] S 7ol )
olefl o4t Flelgbar wlelsn, Yasui™, Scambias "™
EoRv = G 3AFE gloka sl
o} Seeele”, Kluftinger'"S5-2 DukesH] 7] Coll 4]
ALt BY 7| Ec} dbHA-go] ek F%vl vHEA
= A wdEo] o s Azl spdc) g
71 Bradiey”s} Yasui%s ™" 4|79k Eoll 4] EGFR
of a7l FEHE o] 49l HgHFe] A 49
i} EGFREgo| ‘zofst B aajgich Mayer
S0 BGFRS) A4 ESt 7129 elFA) A
ofolli= obfqiste] gigier} EGFRe| i
2919 AEAZ Aolo] 2lu gl 4RBA 9
0 50%e4 eln 1A ke Aguvh o
L o5 Hcka sgich, EolellA = o
Ay F a2l BGRRHFH okAlE 354
(83%)%] o] EGFRuME S48 74(17%)%ich. &
e gol Yl TollA =4 W E gl o) FA1H
ol2l = glela gj=bd "ol & Fukeh ol EGFRYE
Hgo] 2eta (p<00l) HEiHEel glefA s it
5 EGFRU#HEo] sich (P<001) o4
3} o] izk ZAbglof| 4 EGFRE| HbE 2 File
it d Holg} AatakAlzl Qlo] EGFRe| o ¥4
Az qldH 7hx 7 ol Ao AR
®oodTel o AAETTYE maEm gle]
EGFR o] o4 dA Iz 1gtr] S A =
gog o g A7} dlojof # Feg A s

g VEGFY Senger'”, Keck'™e] H.ate] uhz
™ Al el] 4] vascular leakageS SE35l A
w ol vascular permeability factor{VPF)elilkx &
2l ol ¢42] o] flell4 434t=] heparin
binding dimeric glycoprotein @2 19894 Ferrarago
Henzelol] 2]2] bovine pituitary follicle or follicu-
lostellate cellel] 4] =A% 91}, Angiogenesist
Foke] dakat Heloll Fa3 o8& shvl ¢
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= FokMEel A BEuE = Akl Ak el =4
Elc}, Folkman®} Klagsbrun'”, Risaun™ = w9 endo-
thelial growth factor?} angiogenic activity & ZHe=u}
at Harslglel. of #lell= fibroblast growth factor,
platelet derived growth factor, wvascular endothelial
growth factor{ VEGF)'5-¢| E35c}. VEGF: vassels
g2 HE] o2 yascular endothelial cellel] tfjslbed =k
& 5t mitogenic activity5& o] 9}t fibroblasts, lens
epithelial cells, comeal endothelial cells, keratinocytes
Y= adrenal cortex cellsel] 2l 4+ growthel] <
gk n|x) A eklckm Roasdcel ™ Plae™,
Shveiki“ol] wl2w wl2A] Aabsis Fokql
glioblastorna multiformesl]4] blood supply§F-F 22
o134k oxygen tensiono] FAshd Fok2 VEGFE
Huldbed angiogenesisS W e Flo s Kasbgd ok
Sato Kol 2)abH renal cell casll4l+= VEGF gene2)
overexpression®} tumor2] grade, stage, size®} 4-3
Pz} gleka soarslel A Weidner ef] 2]apm
breast ca]]4]3= angiogenesis®] A E7} tumor?] me-
mstasis 595 veEp il B nsigich o] o] 2]
% bladder tumor”, cervix tumor' L2l cuta-
neous melanoma’ o] 4] % vascularity7F 8.3 prog-
nostic factor7} Elokit B3 #Fedcl Lawrence F
ofl 2]3bHd VEGF m RNASZ]  overexpression--
breast ca2| angiogenesis?} oliflxicla K s}
ch 3 el el 4= VEGRF 9FE 2 20|(48% )%,
At oubE S A2 224](52%) %t VEGFHHE 2 i)
Bob 2 34F A wasglon} Aegeht ¢
#% AHo|, HF CEA level2l VEGEALe]el] 443
A7 glgleh. Warren RS™ell mhed o=
ghof| 4] VEGF overexpression<- 7H#e]g} e g)
b= B3% 913l anti-VEGFS o] 83F antineo-
plastic therapy= A% 3 ¢lc) e} B od+F#
o] AR VEGE: odlFdAs A7EA fe
o of| FelatE A7sl7] fHAM e o B At
7} slelel & HAeoezw Ay

! =

ozt elatelE Bl )bl 19000
19 58] 1995 129072 oA Ak Hghe s &
=& AlES ¥ el es H39 )
TollA =2 TR FaHe] 29, 24t 2
223 w3y 2ejEle] 9l olEE A2t 424
& ddoeg F53 4324 EGFR ¥ VEGF 2
A o FHal ke =238 BAs, A5
of, gl=}bE FHo|, ©F CEA level o] 43t
AlE Fetiz] slete] 2 dFE Al#ske] o5
o 3 AnE g

1) & 424]|5 EGFR 49bs ol4-2- 354 (83%) vl
¥ A2 7ed)(17%)%. 20 VEGF 9h3 okid-2 20
o|(48%), WS4 224)(52%) % o}

2) =2 A F3ErE FE5TS EGFRE &
A EE Yy oo|(P<00) VEGFE =% 83 B
B ETS B YU EE ErHP<001).

3) EGFR, VEGF Z5-<ll4 <5 ZHels)l 23t
THAI7E glsieh

4) EGFR-> ¢1ot3 ezt 9l 23<00l4 ¢}
d Aoz}l gli= 194 Bl 6] 2 UHES 2y
cthP < 0.01).

—ejuh VEGF: lobd Aleo)st r2)st 3A7h
FkeRe

5) EGFR, VEGF 27 #F CEA level¥} = -2
gk A7 gl

o]-g2] AIE ik = Het Ealellq EGFR
o dlFaEdA =z gdE A sleka AR
x| A9t VEGF= ol 34424 g5 v
A gfekslrles olel g Bles Assch o 3
z Aalells EGFRe| 7129l of|irzddelalz
alZutz7] e Feg o g2 477 ga
& Aoz AFRe}
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