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Immunohistochemical Study of the Vascular Endothelial
Growth Factor in Gastric Carcinoma

‘Tae Jung Jang, M.D. and Jung Ran Kim, M.D.

Department of Pathology, College of Medicine, DongGuk University

Many studies have shown that angiogenesis plays an important role in the growth, the pro-
gression, and the metastasis of a solid tumor. The vascular endothelial growth factor(VEGF) is
thought to be a selective mitogen for endothelial cells. Twenty eight advanced gastric carcinomas
and twenty early gastric carcinomas were investigated by staining with polyclonal antibody
against the VEGF. Correlation between the expression of the VEGF and the clinicopathologic
features of gastric carcinoma were studied. The VEGF was mainly localized to the cytoplasm
of carcinoma cells. Normal gastric foveolar epithelium was not immunoreactive, but some
endothelial cells were weakly immunoreactive with an anti-VEGF antibody. Expression of the
VEGF was significantly higher in advanced gastric carcinoma than in early gastric carcinoma
(p=0.003). Expression of the VEGF was correlated with the depth of tumor, the lymph node
metastasis, and the stage (p<0.05). The VEGF positivity was significantly higher in moderately
and poorly differentiated gastric carcinoma than in well differentiated gastric carcinoma. The
VEGF scores of the metastatic foci in the lymph nodes were higher than that of the primary
tumors, which were followed by deep and superficial portions of the primary tumors in a
descending order (p<0.05). In summary, the expression of the VEGF may be associated with
progression and metastasis of a gastric carcinoma and may also be a good prognostic factor in
a gastric carcinoma. (Korean J Pathol 1997; 31: 401~409)
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Table 1. Correlation between the expression of the VEGF and the clinicopathologic findings of gastric carcinoma

VEGF positive(%)

No.(%)
Whole p value Superficial p value Deep p value
Tumor differentiation 0.04 0.46 0.09
Well 5(10.4) 1(20.0) 0.0( 0.0) 0.0( 0.0
Moderate 15(31.3) 11(73.3) 8(61.5) 9(69.2)
Poor* 26(54.2) 12(46.2) 6(30.0) 11(55.0)
Mucinous 2( 4.2)
Tumor depth 0.01 0.09 042
T1 20(41.7) 5(25.0) 1(14.2) 3(42.9)
T2 5(10.4) 4(80.0) 1(20.0) 4(80.0)
T3, T4 23(47.9) 15(65.2) 12(52.2) 14(60.9)
Lymph node metastasis 0.02 0.03 0.06
Positive . 25(52.1) 17(68.0) 12(50.0) 16(66.7)
Negative 23(47.9) 8(34.8) 2(14.3) 5(35.7)
Stage 0.03 0.04 0.03
I 16(33.3) 5(31.3) 1(16.7) 3(42.9)
1T 8(16.7) 3(37.5) 1(14.3) 3(37.5)
I, IV 24(50.0) 16(66.7) 12(52.2) 15(65.2)
DNA ploidy 0.63 0.33 0.64
Diploidy 7(38.9) 3(42.8) 2(28.5) 3(42.8)
Aneuploidy 11(61.1) 7(63.6) 6(60.0) 6(60.0)

* Poorly differentiated adenocarcinoma includes signet ring cell carcinoma.
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Fig. 1. The VEGF immunohisto-
chemical stain showing focally mo-
derate intensity in the superficial
portion of a gastric carcinoma(A,
arrow), and diffusely strong in-
tensity in the deep portion(B).

Fig. 2. The VEGF immunohisto-
chemical stain showing diffusely
strong intensity in the metastatic
lymph node of some gastric car-
cinoma.




2. VEGF Bio{Za|siat €A &7

VEGFE 2 ¢ZEAE ATAd] gz o
A= gl o v (Fig. 1, 2), AUAEE F9ll we} ok
gt GEAEY F9 ol JE DR AEe F
s g en kE FER A FHd e
FEATNA olF AuA LAHE FHUE A%k
AAAAAE AT AE] AR gl 959 ARl
Qi AZ, FAE, FAYZ AT @ A%3E AE
ARNA o}F okalAl FAFHGeH, HAFe s}

A QARG 34 92% AATE 449
oskeh.
3. gE0| EERC AERO| VEGFS| W

VEGF: ¢hEo] AlZMo)A 553%, FxKdllA 36.8%
2 w3, JYATEFg 3) AFFelA 039+
0.60, T=Hoj4 0.11+0.192 JeER}IA ZSHHEc)
AzBoA VEGE7l © gho]l LA $vhp=0.1)(Fig
1A, 1B). :

o=

4. Bgo| HaYolet BTH Fo| U YauI|
0fl [= VEGFQ| &si(Table 1, 2)

%ok AA|9) VEGRE F9e] W
T2 4 80.0%,

&Z1o] T1ol|4] 25.0%,
T3 2 T4ol|A 652%2 LAF ] F
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Fig. 3. The VEGF score according to localization in same
tumor (p > 0.05).

o4 - AR AGFe] VEGRHY =AY QAT 405

oko] HHoldl wel Fogk Xtolrk A (p=0.01)
FEoll A 25.0%, HWA ALFoNA 671.9%FE
RPA AAGEAA o Ho] AU
(p=0.003). Zko] FFH9} AZH] VEGFE Tlo
2] 142%, 42.9%, T2 A 20.0%, 80.0%, T3, B T4ol|
A 522%, 609%% Z+zh wrdEo] ZHzhe] A7l
oA AR whdgo] ¥ Eghom ¥rlo uket
wHEE SUE 75‘%—% 2oy FAEHR
FoetAl EdTHp>0.05). FF AA B EFFY
VEGF urge g=ZA X4017} dE AL} 68.0%,
50.0%, 8= Aol7l 9 ASLI} 34.8%, 143%%
EAGH R Fogt Hol7l URARHR=0.02), AZF
Beo] VEGF wrge #=ZA Ao| {-Fol wet Z+7+
66.7%, 35.7%%2 HWZA Holr} & wl E=J}cHe=

Table 2. Expression of the VEGF in early and advanced
gastric carcinomas

Early(%) Advanced(%)
Positive 5(25.0) 19(67.9)
Negative 15(75.0) 9(32.1)
* p=0.003
0.6}
[ILn positive
0.54 [Z4LN negative
R—
0.4
g 0.31 7
|
Bl é
% %
donl
7 7
G 7 a7

Whole Superficial Deep

Fig. 4. The VEGF score according to the nodal metastasis
of gastric carcinoma(p > 0.05).
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Fig. 5. The VEGF score according to the stage of gastric
carcinoma(p > 0.05).
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0.76, 0.13%=0.21, 0.45+0.58
= 7% 717 021£0.62, 0.05£0.15 0.28%

=4 Aolrt Y& A%l Frkete AEL E%i m
EAE Fo4S glglehFig 4). % A VE
Wyl I, 87 I, ¥y 1 g IVOHH z}7} 31.3%,
37.5%, 66.7%, =82 247 167%, 143%, 52.2%,
AZz=B= 429%, 37.5%, 652%% WEHE o] A7
ol met F9gt Xpol7} UArHp<0.05). VEGFS] A
ATE Z AA9 AS #H7 L #2710, ¥7] 10
gl IVellA Z+z+ 0.25+0.74, 0.131+0.25 0.58%+0.77, i
210 AL Z+7 0.08+0.21 0.01+0.03 0.14+0.22, 4
= A% Z+7 0.47£0.88, 0.12+0.22, 0.45%=0.60
2 W7 9 IVellA o At BAgHE
g Zole g THFig. 5).

e
do

5. DNA His=M U ZFAMIZo =0 [E
VEGFQ| H&i(Table 1)
Zor WAl ESR 2 422 VEGEE olus

AollA 429%, 28.6%, 42.9%, ollTAollA 63.6%,
60.0%, 60.0%2 Ztzt wdEo] olFulAlql Fokol
Al vl EA FRFHIAT FATHLE o7 Ko

Table 3. Correlation of the VEGF between primary tumor
and metastatic node

Primary tumor
LN
VEGF(+)(%) VEGF(—)(%)  Total
VEGF(+) 14( 87.5) 6( 85.7) 20
VEGF(—) 2( 12.5) 1( 14.3) 3
Total 16(100.0) 7(100.0) 23
p>0.05 .

Table 4. The VEGF score in primary and nodal metastatic

tumor
VEGF score No.
LN 0.96+0.85 23
Tumor 23
Whole* 0.59£0.7 6
Superficial® 0.13+0.2
Deep® 0.45+0.5 8

*LN versus Whole, p=0.126
LN versus Superficial, p=0.043
®LN versus Deep, p=0.022

= Adchp>0.05). FF HAAS] VEGFE &3 F
ol A 20.0%, FEEA 733%, AL} 462%
Hxo] FEEY v E3 FdellA FAgH
Sy QA EA LHEAL(P=0.04), FFO] T
J;“H«] VEGF:= 3183} Zokol|A 27k 0%,
0% FSEolA 61.5%, 69.2% AE3}olA 300%, 55.0%
= "‘—i"dﬂﬂ FE551} w83 ZokolA o ZgAT
A2 % Kol slxthp>0.05).

6. ut HiAQL 2 TmH Fo| &
5 Q) Q4 AHX|Z(Table 3, 4)

%EHUHUO;Z
MELNE

HiA0A VEGFQ|

VEGF7} wrels {ubg 4ol 875%7F Y= Aol
W4ol| VEGF/} wHals9)s VEGFY] el gle
AU 5-9] 85.7%lA F=ZA Ho| ¥l4o| VEGF7/}
uhEEo] Putwdo] VEGF Udol] W =z A
o] W&o VEGF wddle Aoz} gigithp>0.05).
VEGFS] QAuATE AZA Ho| Hiold 096+
0.85, a4 Fg A 0591076, EFH

T
oA 0.13+£0.21, A=EHoj|lA] 045£0.58% Yk A
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9] =rgl Azx¥ud gzA Ao| HWioA] VEGF JAES =AY o] goka gt E Ao
ARGt BARY o2 FootA EYHp<005). A VEGFE =7 ¢FelA 25.0%, 71*%“4 AL
oA 679%% wHEol =7 AYF ot ABA A

i} & FFllA B vl HEHEvI(E=0.003), °]Z-L Guidi

Tl ATAR A% H ol¥4E Yo VEGF

Zop o) ANRBL 7R Fokel Aol Mol 9 WEE 2AY A ASF ¥4l wlste] 3
ol wlg Bew dxelch wekd WA Al SF U AEA FFIA VEGE WA B B
9 we A7Eel ok ool AAE T VEGE © A4 uZsiel B A%o] VEGE Beld
tomAERel WAt £ ZHAA AL Aom FZHgrh MuedS'e AgZeld wE
70l 4§ fibronectine] A4 $Fol £ VEGE FHol FI% Rel7 glvkm AT £

o

uﬁ.\:

HES sto] AFEAZTY BRI AE Fo] o] FelAdEe FF AAY VEGFe F% HFZolst
=23 & E ANENAE G J)Eo] vk B TioA] 25.0%, T20l4] 80.0%, T3 & T4ollx 652%
2R Addez FRNIAE Fdlo] P £& = waso] Foke] AEoldl wt F%F Holst
A9 fit-1o]} kdrell Aste] FIAAAEE F4]  YATHE=001). 4 AA| 2 EFFH) VEGF: ¥
A7lE 71eE Ygol 4EA AEP B AFelA ZA Aolrt Y& 79Ut 68.0%, 50.0%, AZAH A
VEGFt Z2 FEZALY ATAC FPFR G oy} Qi ASI} 348%, 143%2 LEFo] o5
Holm, A Yo% A E] FNHA @kErl  Aelrt Y EEl(p=0.02) ol A MaedaT '
o]a%o& ZA3HE MaedaS' o]} Browns™ Bl Takahashi od7ZAztel IX|eiict. Fk AA|e] VEGFE #7]
=%0] odFAFe} wlgsich VEGE/F A=A A 1, ¥y I, #y] m g9 elA 4z 31.3%, 37.5%,
U R K] okw ZokA|Eour WHEEE AL FE 66.7%, TZ=EE 44 16.7%, 143%, 522%, AE5HE
AZ SRR WA, TEFAAY BAY EE T 429%, 37.5%, 652%2 WAFo] YH7d Bt
AAAAS 0| #gete] FFA|Tol| VEGF/L e 2 23 Xol7t 91914(1»<005> ol Maedas'!
B AP e gukgsia gtk B ATolA ¢Fe 2 4ol wE VEGF ‘%94_01] T Hol &
AZRollA] FZHHEo} VEGFZ ¥ Wol wigE X Xz ﬂzu AZEE 9 79 447 0le} VEGE
e ZJed 1 HAGEol A FF B Hop e 93 ARA-g Histe] VEGFY] ol
ZoFo] 7bA ZA%s] e HYol vAERY IE  EFPHQY AFAA @ AYFTY AL AFY F
7b o Eohe Takahas}uEU FAL AAL £ 9 Q¥ 2 AT F YT FAA
Aot & 7b4 ZA%e] e 29 FAE B =Rl F4 A VEGFE EI Fdoll
7t A SAEA FABE, o] £ FEFAETZol A 200%, FEENA 733%, AEIolA 462%E
Z1AEke] Hokdt AMPHel| PFslo] Mol 73] wHAHo] FEEYU wEZ FdolA A LRI
7t golAdm Az 2y £3589 A% F ovi(p=004) ¢F) AFHAN FFHE VEGF/}
ol Y& FEFATNA VEGF/} ofF ZaiAl wd v @Wel LAHE AE BAh OnoT e AR
HE FuE e olEd A4S AtaT o ¢FAEE EFFET o E3H(dedifferentiation)
o] VEGFS] ¥ Azl Hche AAP%2 Awd o gida gtk F AFE ¢ EFFEG
F iz A4Ed. 5 oy BHe o2 EUE ARIFo] Joemz AZR FFAFE VEGE} ¢
b A =2Fe 754l weks Aol ol wddEdE AAL VEGF AL FTYAEY
o B AFA FRFAE FYol Y RN EHE AAAY GEI T FEAT] el o

i
Fol| VEGF7L <kslAl A=A EH, o)A TR & F 5 J¥ B4 44=. a2} VEGF
E F99 BT Zel wdH flt-10]u} kdrol] 2 o) wrEo] FF o] FAXY w|EA, TAFRFAA
35 VEGFY 7bsAle]l oz Azsigdch divel o #A3 =x A4z Sol o) =4 wddg
W &37)A] ZRAEE UlFoZ VEGF mRNASH flt-l & AAP*g Zheksisl VEGFE £3lo] A3 Hoist
gl kdr mRNAo]| th¥ in situ hybridizationd A|#E & Ao oz} o|xH AU A= vk A
ZA3? VEGF mRNA: ZoRA|Zdul, fit-1 8 kdr Z=t)

mRNAE HIfF| Aol Fkslo] Yebskr] wigolw ¥ =¥#ollA VEGFY wde] e i 74
Toi%'*& VEGFS] wdo] fuiete] dAAA 18 F 6odloll4] FZA o] Well4 VEGF/} wddc
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% AAe VEGFS] walo] ERATL HMolo) 47
AYe AASNAG Aol ¥ AR Bz
o VEGF/} B8NS 7HSAE 9k del

7t Qo VEGFS] o] gd o5 2 <
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o] WrEo] Mol g Mol folPe Aoz FZu}

- =

Jotzoz AALES AWUY APA 9
28], =7 Hﬂ" 2015 ez welzz e
A 7 22 VEGF 3ol ojet o=z 3}
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AR o AF 23 B BAHUT VEGF
= z7] _Ho]—z 51_1;]. z]-sgx—! _Hol-}_oﬂ,q E_] \:)—0] E
85907 (p-0.003), FFe] Mol W} Fo
3 xpol7b 99dth(p=0.01). VEGF 2rdL 2=d A

424. 2 oy

2 v .
o7t 9 A7t ATA AHolrh gk ARG F
F A L FXPeIA o Eshowp-002), Y4
Aol ek A% Holrt AATHE<0.05). FF A
A9] VEGFE &3} & R}l =254 w3} ¢
FolA EA $BScHp-0.04). VEGF J x5
YT Fol Paold APHLRTh Fhw, AuH
2ol AL Aol E2Ru E3keHp<005)
o4l A2 VEGF: $IHEe] Aol 2 Aol
Folsie] FFe] AEol, WZA Aol L Y4
A% BHAE Bdo] glomz JALEY JHES
dxs dAZ A8Y 5 Je Aoz Az
Z AWAZ A Sl FES SHHE ¥ A
g dzeitdl 988 ¢ Y Aoz Azed
elrt VEGE wrdle] Rols) 47 eQ1gle] ez
W AR ol feAY dl¥AAE A48- 5 e
Aol 2} N o ¥R AELH vlwerE
3 2% o Be AW 23Wd £ Aoz 47
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