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EE, EHRZEOESPHEAFMOBEAC & D EE
DOYIRFER I EIMERNIC H 2535, ZOWEREILH £
DWENA SNV, ZOFRKIGYIRME S BiH» 5
ERCFEENFEET 20 EE LN, WHi»SH
MR ENEET 2 A RESER I THEY,
Lo T, FHEBEFomIE FRom Ik U
{EEZHNS,

—%, MEFEZRBEEORE, BB L VER
KAAIRTHY, HL OMEFERFHHEE L LS
NTwaI~, I, MENEEMEET (vascular en-
dothelial growth factor : LA'F, VEGF LB&ED) OF
EHBEHS N, MNIEEE & O ERBER MmT
IR & OFESHRE SN TV 5599,

Lhl, 2hE Tt MNEEIZBWT VEGF OFIR
LEOBERRILILHRE W, S0, bhivbiuid
b NEEOBBMETEELRE T % ko BIKFH
HHBERO 2RO TH/NIEREZSTE T 8 L b
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VEGF D3 % fE SRR Lz, 35 l#E
OEEESERFREENAT B L URER & oBfE
RET L7z,
NRELUFE

1. Mg

SR ERICI9814FE X V19974 F T YIR s /-
FEESBISHIT, K~ VEENT T 4 v EET
vy 7 &k 03um BYIWIR 2ERLL, B, TV
ThbEEEERE v,

2. VEGF ORI B & CEEFHEDOHE

REHERAE - F VA HOEA N7 71~ SAB
*v b (R) % F \» strept-avidin-biotin-peroxidase
complex (BAF, SAB LB&ED) B TIT o7z, EBERAL
Big~=7y EE3TC, 3053 T o7z, 1Rk
W4 FH VEGF #Y 7 a4 —iifE (Santa Cruz
#) [100fZ#58] % Fvs 4°C, overnight K TRIGS ¥
7., B IE diamino benzodine (=F v A #) T
HEAT L, iR~ Y—-~< b F ) VREET-
7o, BHEo Y P o—VIEIEFRHBNO 7 REMEE
Buwiz,

@il o VW TR EBHED30% L EREaBEE
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AT LDEVEGFBHE L, #2hAXBEO LD %
VEGF gt & U7z,

3. BVIRFEIEHFEE S X OB/ NI E KO

SERMIE VEGF & FlkIC SAB k2 flv 7z, Bk
WEIZ Y Sy B EITC, 200 TTo7. 1R
T Y FHREMATERY 7 0+ — 1 HiE (DAKO
#) [200f5% 8] %2 Fvs, 4°C, overnight TRIGS ¥
7z.

Rt 2 BN U, ESE&Ncl
EEEDOROEAL 2 200f5HEF T (0.73mm?) T 3 HE
HY, 2hsOMEROFHELHIMIERE LCE
HiL7z, ¥/, ZOM/NUER EImm? 57z D O#v
ERABE U NDEEE L LT,

4, BRFHEZNET L ORE

BERE R OET s, ORBROEEDK X
& (TS) OKRTHBIEA~DRE () QBB A ICHT 2
A DR (rp) ®V > HiEER (n) ©FIRMSE (v)
@V > ERE (ly) OBNMHEER (he) KDWT
VEGF 33 & OBER 283 L 12,

5. MR » VEGF B oRkst

WAL (30 AR TH2 3F2RKR
723 MR O ERRE L BT L, T
Thb, fiR6rABLU 1 EBEEREL CTH
BT U EROERELZH L, S5 FERR
4 & VEGF %8 & OBEH 2B L7z,

6, METFRIFENT

BEZERE X Chi-square test, Spearman rank
correlation test, Mann-whitney U test % fi\>, fEl&
EEUKWRE > THERELY E L,

B R

1. VEGF %3

VEGF R EWEHEBT—HoO 7 Bl ZR
o7z (Fig. 1a), F7:, BEMAZTESEEOMRE
B w3 B L (Fig. 1b), VEGF 5 X386 b 9
(24%) TH-7z.

2. FRVIERFBEEHUR A @ & SN 5K

SEVIEFREERRLRED 1 §l% Fig. 257, 3HA
SN T HUNIE B 0 ~1227T % O EHBUNILE 5K
(mean+SD) I317.47+3.85TH o7, %72, EHE/N
MEFE324.95+5.50TH - 7z,

3. VEGF DFH & MU/NIES & OBE%

VEGF O35 & #UMNIEROBR AR 2 &, W
FEOMEELMHBEME%R (p<0.01) 25 7 (Fig. 3).

4, HHRFEZHIRNT & VEGF BHROBI%

Belgi#2 12 317 3 vascular endothelial growth factor DFH L 2 DEE

H#st=st 3185 75

Fig. 1 Immunohistochemical staining for VEGF.
(a) normal pancreatic islet cells, (b) pancreatic

carcinoma
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Fig. 2 Immunostaining for factor VIII-related
antigen

ERIREF IR F & OB T, VEGF DR L%
IRiZEE (p<0.01) BI U V EREE (p<0.05) &
ORCHER = HBEBEIR 2B 72, b F & VEGF %
B ORicBaEN 2o 2572 (Table 1, 2),
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Fig. 3 Correlation between microvessel counts
and VEGF expression
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Table 1 Correlation hetween VEGF expression
and clinicopathological factors @

VEGF

‘ positive | negative | P value

Histologic type* | |

tubl 3 8
tub2 4 10
por 0 5 NS
muc 1 4
others 1 2
Tumor size (TS)* ‘
TS1 0 0
TS2 3 19
TS3 5 7 ok
TS4 1 ‘ 3
s factor*
s0 1 12
sl 3 6
s2 5 7 ‘ NS
s3 0 4
rp factor*
rpl 1 7
rpl 1 8
rp2 7 10 NS
rp3 0 4

*according to Japanese general rules for Cancer of the
Pancreas.

5. firelFEER © VEGF %3 & 0%

I SRS DR E AR 1252~T739H T H - 72, itk
BEHEHER (3208) O 381%% L 35Hlo TR
BI315%1 (43%) i sh, VEGF BB 9 BidhiisiE
RO 3FI 2L 6 Flepic s EED 7, L,
FFEER 20 - o 9 i id VEGF ORBEA2ED 7,
iR & VEGF %3 & oo B E 2 HEE R I
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Table 2 Correlation between VEGF expression
and clinicopathological factors @

VEGF
positive negative | P value
Lymph node status* |
n0 3 8
nl 5 14
NS
n2 0 3
n3 1 4
Venous invasion*®
v0 [ 6
vl 2 13
0.009
v2 3
v3 4
Lymphatic invasion*
1y0 1 5
vl 4 ; 0.028
ly2 4 13
ly3 0 9
Neural invasion* |
ne( 2 7
nel 0 1 NS
ne2 6 16
ne3 1 5

*according to Japanese general rules for Cancer of the
Pancreas.

A5k doiz (Table 3),
z K

MBS I % 7 A v B & TR ER O EER I & D R
2h, BEEONERERICEBEST 220, ElEe
AHEOMED S ELIh B2 OMEFERTEH
H O MM LR OZ8&A L6 L IMEN A O
ELEERRET 5 L CEBOEHENFEE SN
220 ZoMEFERT (BERTF) 12id vascular
endothelial growth factor (VEGF), platelet-derived
endothelial cell growth factor/thymidine phosphor-
ylase (PD-ECGF/TP), hepatocyte growth factor
(HGF), basic-fibroblast growth factor (bFGF) %
Lok y, MEFREIR NS ORERT L IHETFO
NRT VAL THES NS,

MEFEOBRELFBRNCRET 2 Ak LTLE
A R HERE R R A 2 Ptk (BEVIIER FELESUE, CD34iC
9 ) BROICAEREYN D S, BVIETEE
FiFRE T, EXNOBEENERE DS VIR 25
R L2005 % 72 12 L00fEHE T CHIEE S 72 Y ORI
mEHE L7 b LBUNIEFEE2HE T 5. Weid-
ner SO BT A M/NILE RS % 31 UETE
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Table 3 Relationship VEGF expression and liver

metastases
liver metastases
(+) (=)
positive(n=6) 6 0
VEGF
negawtive (n=29) 9 20

PFREEET 2 L BHME L TUR, KgEony
DOHFETH FEOREBA NS LSk -1, iy
PUNMIE RS 13 L8 Tt Weidner 592381, 1/mm?,
Ogawa 5'92367.3/mm?, Toi 5'W5384.0/mm? & ¥
&L, KEEETI3 Takahashi 522338/0.739mm? & 3§
HLTWw5, SEORETT, BRI BT 2 E580M
EEEE24.95/mm? L I BB TH o7, 20
WREEEMEFRENASNLLOD, BESL LD
EZMMEBETHE L 2ETI b0 EEBbn o,
VEGF B3 IEANEMRBCHENTLL  MEF &
DEABIHE T 2N R RERFTH S, £/, b
A 2 D50,00085 D MEFE:BM 25 UK M E
BHIRROMIERE TH 2 7 4 7)) v 2B ~FH S ¥
%3, VEGF IZ 14 VEGF,,, VEGFss, VEGF,s0,
VEGE,;0® 4 @D splicing variant 2% & 1319,
VEGF,;,, VEGF, 3 12 EEMas» 55w h s,
VEGF 1% PR i S 28 BB 3 2 VEGF %2
#4k (Flt-1, Flk-1/KDR, Flt-4) #5172 0O/EH
ERET 0, EELHEE RO} VEGF-Flk-1/
KDR #T®H 31910 304, HAES, FIE®, KR
7% ET VEGF OFR L MEHE~OBESSEH S 1
5E2not, LTI, FHS M VEGF OFH
1355.3% T % DFR & UNIERRE & ORI EE 2
BBEREAD L L L, E490 BHEIIQA%T
VEGF O®H L MEHRE £ ORI HEBEBEFGS 2 5 h
TREREL TV A, %72, BEODARBRIZIOB LT
b VEGF 2 iFRIFCHHE L, MEHE L OFEBEEHE
bRRICHRE I N TS, 4E, VEGF OREIZTE
HREDO—EIz b A& STz, Kuroda 520 g #ifd o
VEGF OFHEEWEL TH D, SHE L EEOEERS
Vo, EITERAB I OFEREBHNEE LRI B
% VEGF OFHEEMRET L2 L 2 5, BERIE24 4%
A & EEMERTH o7, ULirl, VEGF D% &4
NIESR & ORI I3 & FIkg i B E S HEME% 23R
Wiz, Lledo> T, —EOBIER Tk VEGF 0%
BH S, & 512 VEGE £ U 7z BRI 57 4 05 Bl

BEBgHE 1 313 5 vascular endothelial growth factor DRI L 7 DEH

H#s=sE 1% 75

ahie,

FEMEREE L > CRBECBEORBRK L 52
R Th{, ERBHEOBBER L5, T 2bb,
METCHBKRATH 2 7z EBHESINEN TS
RAL TIITHES2EZ L, 25 0ENERECERE
U7z BB 0 MEHT A 2 8 LB LR T 2 &
EZo65NT B9,

BRIREENET & VEGF &R L OBRIZ DWW T
3, AWTRY A EER LR AL, BELTE
HWF &b & DIHELZ Y, Maeda 5912 ERED
BBYIMAER T VEGF Bl & BIREBE, TR, T
EDOMREERD T3, 7z, KBTI Kang 5228
fE%N VEGF 33 & IREREE, V) > HiEEk, ik
Bl EDBEELEREL Twa, SEORE TikikE
EWTHIRERE L < ICFRIRIBEE & Oz i8w458
BIfR i 7z. 3 5 HERAIEHNTH 2 34%
R < & VEGF B0 6 Flefl2silitk i s HR +
ol BlbX Y, Bic BT VEGF OFE»
MATHEER & HFERICBES T 2 TREENREB S h
1z,

B & Y B 8T VEGF 2+ L 72 &
FEVHEE R COBEOER CEELBE %E > o
REMEDIRE I Nz, UL L, BVIETFEEERED
5 B I BUNIVE BRI BB T, 2 &1 VEGF
OBHEHERKRTH o7z, Lid-T, BRETIRLT
U b EFME S AR L i3 v 29, £72 VEGF 0
54 —HOEFIcT ER v Bbha, £, g0
HEEBER I VEGFRUEFIC b achbd I th
5, FEBEFE2EHET 5701 3 o MEg (e
WFOBESE2METT 5 & & b IMEHFEUNOER B
WET 2LE8H 2 L Bbohi-,
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Significance of Expression of Vascular Endothelial Growth
Factor in Pancreatic Carcinoma

Takayuki Aimoto, Masahiko Onda, Eiji Uchida, Akira Matsushita, Ken Yanagi,
Susumu Yamamura, Yoshiharu Nakamura, Tadashi Kobayashi,
Takashi Tajiri and Goro Asano*

First Department of Surgery, Nippon Medical School
*Department of Pathology, Nippon Medical School

Tumor angiogenesis is essential for growth and metastases of solid tumor. Vascular endothelial
growth factor (VEGF) is a potent angiogenesis-promoting factor. It has been reported that VEGF
expression is associated with hematogenous metastases. It has been hypothesized supposed that occult
liver metastases already exist at the time of pancreatectomy. In order to explore the mechanism of liver
metastases, we investigated VEGF expression in human pancreatic carcinoma immunohistochemically.
We examined tumor specimens from 38 surgically resected pancreatic carcinoma by counting microves-
sels and by staining for VEGF and factor VIII. Nine of thirty-eight cases (24%) were positive for VEGF.
Microvessel counts varied from 0 to 122 counts/ X 200 field (mean + SD=17.47 + 3.85). Microvessel
counts were significantly higher in VEGF positive tumors than those in VEGF negative ones. VEGF
positivity was correlated with vessel involvement. 15 out of 38 patients experienced liver metastases. All
of the patients with VEGF positive tumors had liver metastases. VEGF-related angiogenesis may play an
important role in human pancreatic carcinoma. VEGF expression may be correlated with liver metas-
tases.
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