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Relationship between serum levels of vascular endothelial growth factor and
endostatin with clinico-pathological characteristics of patients with gastrointes-
tinal cancer

LIU Fu-guo, GAO Yan-jing, WANG Min, XU Jian-min, CHEN Jian, ZHAO You-an ( Department of Gastro-
enterology, Qilu Hospital, Shandong University, Ji'nan 250012, China )

[ Abstract ] Objective: To study the relationship between serum levels of vascular endothelial growthfactor ( VEGF ),
endostatin and pathological characteristics of patients with gastrointestinal cancer. Methods: Serum VEGF and endostatin
levels were measured by enzyme-linked immunoassay in 60 patients with gastric carcinoma, 55 with hepatocellular carcino-
ma, 58 with colorectal carcinoma before and after surgical resection ( two weeks later ) and in control groups, which in-
cluded 30 patients with chronic gastritis, 30 with chronic hepatitis B, 30 with adenoma of colon and 30 healthy persons.

Results: The preoperative levels of VEGF and endostatin in patients with gastric carcinoma, hepatocellular carcinoma and
colorectal carcinoma were significantly higher than those in patients with chronic gastritis, chronic hepatitis B, adenoma of
colon and healthy persons ( P <0.01 ). The pre-operation VEGF and endostatin levels were closely related to the grades of
cell differentiation, size of the primary tumors, depth of invasion, regional lymph-node metastasis, distant metastasis and
pathological stage ( P <0.01 ), but not to tumor site and sex ( P >0.05 ). The post-operation VEGF levels were signifi-
cantly lower than that of pre-operation ( P <0.01 ), while postoperative endostatin levels were significantly higher than
that of preoperation( P <0.01 ). Conclusion: Elevated serum VEGF and endostatin levels in patients with gastirc, hepa-
tocellular and colorectal carcinoma are closely correlated to the grade of cell differentiation, size of the primary tumors, in-
vasion, metastases and pathological stages. Serum VEGF and endostatin levels may be used for evaluating the biological
behavior, invasion and metastasis of gastric, hepatocellular and colorectal carcinoma preoperatively.

[ Key words ] gastric carcinoma; hepatocellular carcinoma; colorectal carcinoma; vascular endothelial growth factor;

Endostatin

[ Chin J Cancer Biother, 2006, 13( 4 ): 290-295 ]
[BE€TH ] R84 TR B A 2001CA1CIBY )

[fEEEN ] XIEE(1976-), 5, FIRBEIN, E 2+, 2RI RMRILIA I m s

[ BiREE ] i, E-mail: yanjinggao@ yahoo. com. cn



XUt , 4. il VEGF Hl Endostatin 7K 5 116 £ I 1 PRI AR (156 2R . 291 -

Ji e 1A AR R — N 2R 2 T2 5 R R,
AR B A A TR R GRS B R A A 10 A A
JRAR R R o DR TR L N A
F( vascular endothelial growth factor, VEGF )A Endosta-
tin 73912 H T A AR FH B s 09 i A8 A= i fe kP T
R 572 ARG BT MR A K IR B3
TP T B TR IS 09728 A KL T g 7 40 12 W A )
W i HLA A I R S ABIFGESR H] ELISA 25
B IR A B R TORATS L VEGF (En-
dostatin V& &, I LAAH I I 5 () R 455 48 R Bl HEAE
X TEARRDT T Rk 3 FhE AL &R s 8 TR S
M7 VEGF 1 Endostatin /K- A% 2% £k K 511 PR PR
FHIER R R o

1 #MBR5EFE

1.1 J&flksE

2004 4F 10 F Z 2005 4F 10 H 11175 K2 554 B b
HANBHISCIA A2 TH Ak 2 IR 3, Hod R 60 B
35 ~71 %, F39(53.30 +8.24 )4 ; 19 55 1] ,34 ~ 64
(49,13 7. 11) % 45 H i 58 191,32 ~ 70
% FEI(51.16 £8. 63 )%, T A B & B4R 5 % FEIE
S 1@ EE R 27 ~59 B F4(41.37 £8.39) % |18
PR 26 ~61 %, F-3(40.83 +8.38 )% JHI4h
I IRIEL 29 ~65 %, F-1(45.47 £9.73 )% [ E 4% 30
B35k A A B I A R R A B f8 . fadt i A HEA
30 5l 24 ~52 %, F-24(38.33 +7.76 )% 1ok AR &
JEH B AR R . R T 52X R AT A R
BRI EIG AEAL
1.2 FZEZXMNBEAE

A VEGF ELISA 57 & B I e TRRA
FRZ3 ], N Endostatin ELISA 345 & H 3¢ [ R&D 2
Hlo 252277 Multiskan MK3 %4 B 3hE#IR Y
1.3 fwFtFaAekELERE

J A BB YT A BE ARG YT A RS IR R HE
DB AL e 25 I ) Fl BUA I F) ik o 4 ml( AN H0E ), =
TR JCE 30 ~60 min J& 3 000 r/min B> 10 min, 73553
FBUM I & - 70°CARRR R H o T ARIGIT i i A8
HEARIE 2 A ME &
1.4 ELISA #0274 VEGF & Endostatin ¥ &

XHLARIEC> ELISA 00 22 1L VEGF A Endosta-
tin YR PE RGN 5 AR R S U i T, 2 E S
FfbR AN 8 Y6 % EE( D ), VEGF Kl 3 4 4 450 nm,
Endostatin £ K 490 nm. Z£HIFriE 4R, i@ ok br
AH) D AEAEARE 2R A S R IR
1.5 “hitzam

K SPSS13. 0 G it 3k AT St . B
BHELACx +5 )T, 2 LB BB A« K5 a2
AHF,P<0.05 NERAGEITHEXL,

2 & R

2.1 {J&EEFARA&F VEGF #2 Endostatin K -F 5 16
IRIRELF IGARN X &

B8 B R AT I VEGFE A1 Endostatin 7K 3 14 B
e T RREARAAEEE RH, ZR HAGIT¥E
X(P<0.01), f@REEAFEH S5 RA MG VEGF,
Endostatin 7K FE TS24 22 (P >0.05 ), Il VEGF
F1 Endostatin 7K~F5 4 5 JCBH A7 (P >0.05 ), 1M
5B ORI X Ok B A A Ak
EER NI 3 0 VAR OC AR oAb 98 1R SR I
DX el gph B 65 7 B e A B 7% | F e M) 8 0 AR A LT
VEGF Fl Endostatin 7K 433 8. 2 & T - (b Al R AR
RO TC X S bk O 25 55 78 Fnazs b 55 4% R 15 i R
(P<0.05) %£1),
2.2 JFJE B FE KA fiF VEGF ## Endostatin K -F 5 &
RIRELF IGARN X &

HF9E #3% R B L7 VEGFE H1 Endostatin 7K - B
ik 5 TR B AL RE P L R 41 P <0.05 ). B
JEHAA=5 em AT TFHIKER NI VEGF F1 Endosta-
tin KB i E TR B AR <5 em . TG 1] ks 18
(P<0.05), IM¥E VEGF F1 Endostatin 7K 54 51 i
JEARRI( PRZET A5 ) SRR A I AL T P >
0.05 )X #2).
2.3 % AMEEE AR oF VEGF #= Endostatin 7K -F
56 KRR FIRAF K R

45 EH i B R ETIL VEGF H1 Endostatin 7K F
Y R AR S A B 4 P <0.05 ). I
i VEGF F1 Endostatin 7K ¥ 5 il J& K /NG (P <
0. 05 ) IRV A X S0k L 25 55 75 TR G R84,
3% VEGF F1 Endostatin 7K 43l B 5 = T 431k 1 9
(P<0.01) TCXIME (P <0.05 ) LR
#( P<0.05); VEGF #1 Endostatin 7K V[ &5 45 H % &
Dukes 7 109 L FH1 FH i, HAA G ib¥ 2 5 (P <
0.05),{H Dukes A 1§15 B Ji[H] .C #5155 D j[H] e
St % P>0.05), VEGF Hl Endostatin 7K F- 51k
)T IRg SRS TG BH S AH JEHEC P >0.05 ) 3 ).
2.4 BREME.LAMEELT KT G oF VEGF
#= Endostatin & JE 89 T 4L

B R A5 B R E RS 2 AT VEGE 7K
PR ARRTIA B35 T, 1 Endostatin 7K -4 A | I 7
LT HAGIFE (P <0.01 X £4),



.29 - Hh iR A Wi T Ak S %13 %

*1 BEEEARBMB VEGF #1 Endostatin 7k E 5 Il KR IESEISRNX R

Tab.1 Relationship between preoperative serum VEGF and endostatin levels and pathologic factors in gastric carcinoma

VEGK( pg/ml ) Endostatin( ng/ml )
Parameters n - -
xEs p X xS P

Sex

Male 37 377.18 £162.47 54.79 £14.19

Female 23 423.19 £153.81 >0.05 58.07 £13.38 >0.05
Histologic types®

Well differentiation 24 331.90 +116. 17 51.37 £10.05

Poor differentiation 36 436.76 £171.71 <0.05 59.17 £15.25 <0.05
Depth of invasion

T, 5 176.08 + 40.96 39.20 +1.39

T, 20 309.07 + 83.84 48.55£5.94

T, 26 415.79 £113.15 56.82 +9.39

T, 9 646.29 + 95.84 <0.01 79.84 +10.05 <0.05
Regional lymph-node metastasis

Yes 38 459.67 £143.76 61.64 £13.19

No 22 282.80 £119.55 <0.01 44.53 £5.17 <0.01
Distant metastasis

Yes 17 507.06 +170.24 66.17 £15.56

No 43 350.44 +132.57 <0.01 52.05 +10.95 <0.01
Clinicopathological stage

I 7 186.01 £56.77 41.17 £3.86

Il 18 334.22 +88.37 49.56 £6.71

I 26 404.28 +£100. 04 57.68 +11.29

I\ 9 651.07 £129.32 <0.05 75.89 +13.14 <0.01"
Groups

Healthy persons 30 117.54 £25.27 32.82+6.71

Chronic gastritis 30 125.90 £18.09 34.01 £4.39

Gastric carcinoma 60 394.81 +159.49 <0.014 56.05 +13.86 <0.01%

@ Well differentiation: Papillary adenocarcinoma, tubular adenocarcinoma; Poor differentiation: Poorly differentiated adenocarcinoma,
signet-ring cell carcinoma, mucinous adenocarcinoma. @ T, : Tumor invades lamina propria or submucosa; T, : Tumor invades muscu-
laris propria; T, : Tumor invades adventitia; T, : Tumor invades adjacent structures

* P>0.05 Stage [ vs stage Il ;° P >0.05 healthy persons vs chronic gastritis
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Tab.2 Relationship between preoperative serum VEGF and endostatin levels and

clinicopathologic factors in hepatocellular carcinoma

VEGK( pg/ml)

Endostatin( ng/ml )

Parameters n - 3
x£s P xEs P

Sex

Male 38 394.71 +116.11 40.30 +10.30

Female 17 437.11 £102.91 >0.05 44.10 £10.28 >0.05
Tumor size

=5 cm 39 442.08 +103. 69 43.61 £10.54

<5 cm 16 324.30 £90.70 <0.01 36.26 +7.98 <0.01
Tumor number

Solitary 39 405.39 +100. 89 41.12 +£9.74

Multiple 16 413.74 +141.83 >0.05 42.34 +12.02 >0.05
Portal vein tumor thrombus

Yes 15 516.99 +77.17 50.28 +8.78

No 40 366.88 £96. 10 <0.01 38.17 +£8.93 <0.01
Underlying cirrhosis

Yes 9 397.95 £74.10 38.66 £6.34

No 46 409.75 +119. 66 >0.05 42.02 +£10.93 >0.05
Groups

Healthy persons 30 117.54 +£25.27 32.82 +6.71

Chronic hepatitis B 30 129.36 +29.37 34.61 +6.89

Hepatocellular carcinoma 55 407.81 +112.98 <0.01" 41.47 £10.35 <0.01"

“* P >0.05 healthy persons vs chronic hepatitis B
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Tab.3 Relationship between preoperative serum VEGF and endostatin levels

and clinicopathologic factors in colorectal carcinoma

VEGF( pg/ml ) Endostatin( ng/ml )
Parameters n - 3
x£s P xEs P

Sex

Male 37 277.31 £90.21 58.97 £20.73

Female 21 282.77 £65.88 >0.05 60.37 £15.22 >0.05
Tumor size

=5 cm 25 316.31 £84.71 66.67 +18.03

<5 cm 33 251.24 £67.94 <0.01 54.03 £17.73 <0.05
Tumor site

Colon 21 266.13 £92.50 55.63 +20.88

Rectum 37 286.75 +75.15 >0.05 61.67 +17.42 >0.05
Histologic types

Poor differentiation 20 324.27 £92.15 68.83 +18.96

Well differentiation 38 255.60 £65. 15 <0.01 54.56 +16.95 <0.01
Regional lymph-node metastasis

Yes 32 300.93 +77.92 64.38 +16.70

No 26 252.64 £79.61 <0.05 53.45 £19.77 <0.05
Liver metastasis

Yes 14 327.21 £98.36 69.39 +20.21

No 44 264.03 £70.21 <0.05 56.33 +17.39 <0.05
Dukes”stage

A 7 218.22 £67.97 47.32 £16.62

B 15 241.96 £55.90 51.36 +17.25

C 21 297.67 £67.73 63.65 +15.59

D 15 319.35+£99.55 <0.01" 67.44 +20.89 <0.05 =
Groups

Healthy persons 30 117.54 £25.27 32.82 +6.71

Adenoma of colon 30 126.60 +23.81 35.19 £6.35

Colorectal carcinoma 58 279.28 +81.67 <0.01% 59.48 +18.79 <0.01%

* P >0.05 stage A vs stage B, stage C vs stage D; ©P >0.05 healthy persons vs adenoma of colon

Feldman %5 "' % 045 Bl o £F BT 5% B H8 3% 1L 35 JEAIC, ARMFFENEER, B e 45 B B R
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Tab.4 Pre- and post-operative serum VEGF and endostatin levels in patients with gastric,

hepatocellular and colorectal carcinoma

VEGF( x +s,pg/ml )

Endostatin( x +s,ng/ml )

Groups n
Preoperation Postoperation Preoperation Postoperation
Gastric carcinoma 60 394.81 +159.49 203.28 £97.31" " 56.05 +13.86 65.96 £14.33" "
Hepatocellular carcinoma 55 407.81 £112.98  219.26 +90.22"~ 41.47 £10.35 51.45£10.05" "
Colorectal carcinoma 58 279.28 +81.67 175.40 £58.23" " 59.48 +18.79 71.33 +£17.39""

"" P <0.01 vs preoperation
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