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Abstract

Objective: The aim of this study was to observe the inhibitory effect of endostar given at dif-
ferent times combined with radiotherapy on gastric cancer xenografts in nude mice, and to ex-
plore its possible mechanism. Methods: MFC mouse gastric cancer xenograft models were es-
tablished and randomly divided into 5 groups: control group, RT1 + NS group, RT1 + ES group,
RT7 + ES group, RT14 + ES group. Physiological saline and Endo intervention during radiothe-
rapy, on the 8th and 15th day of treatment, 5 mice were sacrificed, tumors were taken out, tu-
mor volume changes were observed and measured, tumor growth curves were drawn, tumor
inhibition rate was calculated. VEGF, HIF-1ax and PCNA were observed by Immunohistochemi-
stry. Results: The tumor growth of RT1 + ES group and RT7 + ES group was slower and the tu-
mor inhibition rate was higher (P < 0.05). On the 8th and 15th day of experiment, VEGF and the
expression of PCNA protein decreased in different degrees in the combination of radiotherapy
and Endostar, especially in the RT1 + ES group and the RT7 + ES group. The difference was sta-
tistically significant (P < 0.05). Conclusion: During the micro-vascular normalization window
induced by Endostar, or Endostar and radiotherapy given at the same time, it is possible to ex-
ert tumor suppressive effects on nude mice with gastric cancer by regulating the mechanisms
of VEGF, HIF-1a and PCNA expression.
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HH: MR B EARFS AR AHBE BT B AR R EE NMSIER, 53 mTseblslET 3. Hik:
BSIMFC/DN R BB AR, FENLD RS ST, RT1+ NS4, RT1+ES4. RT7 + ES4A. RT14
+ ESH, AP TROTHR KA K EBEFM. TRITRES. 15REAFE5R/MR, BUBHE, W
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VEGF. HIF-1aZPCNAMIRIZEM. S58: RT1 + ESHKRT7 + ESHBHABAR R KIS, MBEES,
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FIFEE TR, JLLIRT1 + ESA KXRT7 + ESHPCNARE TR E, ZRESRITHHER (P <0.05). £E#:
BEBRE BT A BEE T AT VEGF. HIF-1a )2 PCNARIZRZZNIH], X BEE/ D REFEREMEIER. &
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B e i L RSB A R 2 —, AR SR A R R A A S DO AL, FET A S . JRIE
%’f“kfﬁ&%tiiﬁthﬁfﬂi KEEEHTA B 463,000 5], SRR B 48% [1]. T B R
WK, 30%Ll EEFFMSH O R ETANS, TR BULTERG L E e 02 B bR IR T
T % RAEFARTT AT 40 KTBUT RS AW JE, (5 B R 5 A7 R A A 30%~36% [2] [3].
AR LR ST ABATIRAE TR A7 ), B A R R (R VRN 3RIE B A — b 1 i
A A RRZGY), T DR RO T & 3 e 0 R R S AR AR R (E R R R R T T BBk A RIS AL )
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2. BRI A
2.1 ##

2.1.1. SER4mRaR a9

MFC /N B4, T E TSR0 skin s, 6~8 JAitEIEE W /NS, fAHE: 18~259, WEHEIE
B 27 B S L o AE T By KBS0 0 I 7, SPR BRI IR 254, 2l : 22°C~26°C , FHNHEEE Dy 40%~60%,
DIEIR, B S Ao

212, ScHMH

MR REE DMEM mbl stk . UMV IR G . HHRMER R, BlE(Hyclone A #]); —H
WEHA(GEE Sigma 2 F]); B (P E LR e P 2 AR AR 25 A R A D) HIF-1a SeBi/NR 240, VEGF %t
JUNRZ LA AR AA R A F]).

22. B

2.2.1. MFC /R B ML+

¥ MFC BI74iE T 37°, 5% CO, HiRBFFRAA TG F7, KA NGEELH M35 7708557, 40 a5 55 97
80%~90%Hf AT A HALAR, 2~3d MEAA—Ik. H4Hi RI8Eo2E40F, FIEERH L, PBS Bk, il et il
SEREON 1 x 107 AN/ml )R B

2.2.2. INREL TS REIE

I 1 ml G388 T/NRA RN B b2 5 mm JEHEANARER 0.2 ml, 297 R4, /MNRAME T
HBUAKRIARE NG, B o I bS R RS R KA A%, 20 2 A A, BRAR AR A Ko K2 200~300 mm?,
A, /N B IRE #E 100% .

2.2.3. LG SrARALER

H1E 50 RAR /N, AR HARZIA 200~300 mm?® i, B4 /NSRBEHL > 5 4o X HE 4 Bk 5 NS
0.2ml/d, #5214 K; BT + AEFEKRTL+NS)AH: EffhkiFES NS0.2mld, %414 K, T 1 KET6
MV [f] X £ 600cGy RSt 1 7 o7 + BJE(RTL+ES)4: JEE KN BT 20 mg-kg-d ™, #4: 14 K,
FH LR T 6 MV [ X 28 600cGy Jayiff fst 1 UG 80T + BUBE(RT7 + ES)ZH: R lkid it B 20 mg-kg™-d ™,
BEH 14 R, TH T RGT 6 MV [ X 28 600Gy R i 1 ks 80T + BE(RTL4 + ES)4: FEFFIkIFHE
J20mg-kgtd, ES:14 K, T 14 KT 6 MV K X 28 600cGy REBIEST 1 7. SSD =100 cm, ¥AE(d)
=4 cm. SANESSERINE 8 R 15 REAIES R N X 50 H /N e 2 B g ARV B, K g
ARSTEIBON 4% F R E 2 . BT /N B AR CURAS T 5K 2E 8 = B s P sSE e 3 23 0 2 TRttt .

2.3. MOMIEHR

1) R RS DL R AR 2 A 2 B AR R RO R /N B T B R R 1 iR KA () Sl AR (D), FR IR A
e MPRIAR V = 0523 ab® [4], HE/NRE PR, BULTEME, ShibEEKiIngG. ZRA
X PR = RRA/NRCFRE — SCIR /N P98 )6 IR/ PR E, TR R

2) MR bRAS ] 4% RS P e i, HEATUK. BB, RIS, B Y R, AR Siks: SABC
ERI/N B A 2R VEGF. HIF-1o. PCNA RIATENL. s JRse: VEGF F 2R IA T a
MR, Dok T, PRI RIS RAR AR HIF-1o FEAEAMRRIL, DiaRE T4
A%, BRAE IR A7 2 AR (1 R, PCNA SR 20 M (1 B GRS « 3% 23X PCNA B4 BH 5 (%)
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= PCNA [HPE4H A B0 Bu4n i S 80 x 100% [5], 1H5 PCNA B8 5E 5 5.
24. GitE¥R*®

i A HR A SPSS 19.0 AT . RN KA IIE £ FrifEEX  s)IER . #AT AT HraT st
ITIEASE KO 257 R, ARBER L t ke, 241 EbECR AR T Z0i, AT IESO
K7 ZEFERIRE, SRR . P <0.05 NZERAH G2 L.
3. &R
3.1 BHNMEE THREEEKBEARAEE

A R AT YRR K, 4% S0 A T 2H 39 K 48N T IR A, 2 R S (P < 0.05). i,
RO RIS 20 B B SR 7 RATHOT AAE K R AL I 208, UL SR 7 RATHOT A A K i
ZENG ST TN % ZH R AR AR 35 N Tt FRAEL (1] 1) o R 2H 5 4% Sz b T 2 988 7 25 38 it s (P
< 0.05). BJESH 7 RATHOT AR R m, BEBUT RN EATHK ., WA 2R B2
(P=0.074), SHAMAMELZ A G52 (P <0.01). B 14 KATHUTHINE R BILEE 1),
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Figure 1. Tumor growth curve

B 1 PR KEhZ

Table 1. Tumor weight and tumor suppression rate of mice in different treatment groups
2 1. FEIRIEA N RIEERINER

45 JRH (g, X £ 5) 9% 2.(%)
X HEZH 4.836 + 0.56774
RT + NS 4. 3.406 + 0.30705 29.57
RT1+ES 4 2.572 £ 0.47257 46.82
RT7+ES 4 2.076 £ 0.30386 57.07
RT14 + ES %41 4.248 + 0.36086 12.16

3.2. %4 VEGF. HIF-1a. PCNA FRiA1ENR

3.2.1. VEGF &8
G HAL IR VEGF RIAEE A TN, At iR, BERE BT &4 VEGF Rk ET
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Figure 2. Expression of VEGF in each group (x 400)
2. %48 VEGF Fi&1H 5 (x400)

3.2.2. HIF-1a &8
TESERIEE 8 K, RESHZAA A RN, SXTRAMLL, o7 H = F S O IR H A H,

ZRVAG R SLRARE, SHZ AEARTIIINE, RT7 + ES HZ A B AAFrsEP <

0.000), REHEX ALY LHEZER. WK 2,

3.2.3. PCNA &
PCNA 587 4 M (1 G FEDIRAS o SEIR IS 8 K, & AbFEZH PCNA RIEHO A WRRAL, Hr,
BT 5 BEREA AR, ERAES R (P < 0.000). JHEITEEHRE, #4401 PCNA £ik 550 EALH E
IR R AR, Horr, BEE DUHBOT KA AR SRR, ZRASIFE (P < 0.000). #Aab#4
PCNA H4FEFEH N2 2.

Table 2. Expression of VEGF, HIF-1a, and PCNA in different treatment groups
% 2. FEIALIELE VEGF, HIF-1a. PCNA KIFRIEER

VEGF HIF-1a PCNA(%)
!
ds di5 ds dis d8 di5
X 2, 4.44 + 0.385 4.80+0.374 4.84 + 0.555 5.84 + 0.385 5.04 + 0.434 5.08 +0.482
RT 5.36 + 0.478 6.52 + 0.335 5.40 + 0.200 6.48 + 0.335 2.24 £0.297 3.04 £0.261
RT1+ES 3.20 £ 0.245 4.08 £0.415 3.04£0.478 5.64 £ 0.623 2.48 £0.110 1.88 £0.335
RT7 + ES 2.80 £0.400 3.44 £0.167 1.88 +0.303 4.68 £ 0.303 3.00£0.316 1.88 £ 0.390
RT14 + ES 2.32+0.335 3.36 £ 0.262 1.84 +0.385 5.32 +£0.482 3.76 £ 0.385 3.32+0.268
4. g

PUILE AR R 3 B R BE MR v R Mg (N, Ao R A 0k 3 = SRS [6] . H AT RO FE R BI[7]
[8] [9] [10], Ul ‘e AL pliay T B A U VA T BAT U VR A o FLALHI AT BESA PUILE 2E B2 Pt P B 4 A
WEAE, MM FRARFEEE, SORMUBMIAEL, S mBUHA YT BRI [11]

BB (RN ME P AN ER) R ERFA 5 B BRI AL, AR R AR A A AR N Smddsin 9 A
BRI FH, ARFEWIER, TS s B EEM 25 Ae e vk . R I A S AR RS, T4 )
PRI (A B, BELIT AR (K08 TR O, AT 0o P e S S e B o TR O3 B LRI O 2 IEH AL
101 L2 P 77/ i 1N 1 R T R o] 1 s 92 B s )i 11 2 N N
JE73, BGE R 1] [12]0 PRI, AR MAE TR R AT TR) 67 7 Py JEURE mT 48 i oxo ke F) 200 L 2
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VEGF J& {2 fii8g I AE i fe LR 1, 2 MR gu iy aT ik, I B2 5 MR 2k KA 1 F2,
BRI LLE S AT RS B AN, R I A BSOS AR, Hri Rk 5 Z A YA OG, VEGF
PR IE S M3 VEGF 7K 15 38 I A AE IS Tl A G HE[13], 1T HIF-1o 22 S A0 BRI = S0 00 . 3 %E
4 AZ PR (prolife rating cell nuclear antigen, PCNA) & f:BE A FE 1 — FAZ & 1, & DNA 255 5 1)
BN T, 7F DNA S| R s 0E ], & HAZ AN DNA & I 75 A5 . ' F0 280 5 40 i & 3 5%,
TELAREE S Wi 2Rk, TEAMAZ NG, FF RAEAE T 150 38 20 A A b ga 4 i T 4 A% 9 . PCNA
5 s FEOIRAS B UIAROG, IR IR Wb es 40 3 G R FE i Fi b . BEFL SRR, 44 PCNA RIA%H
W, HFHSBEBAL . IRELEHERS . RIER K I 95[14].

AWFRERE R, B 7 RATBYTH, RIS 8 K VEGF. HIF-la £iLHAK, FUIEEME
IEEAE AR ZES 7 K, i HRERYTECA BA W EEH . [F B & DT 80T v BLRscK
T2 P e P L 2 P A, R AN B 78 2 R 3, IR SE RS, RS EINGE, ShEHATRBOT eI N
R, RN A KNS, FRRIEIN, PCNA [, BT R E47 415 B i 1 807 4 E
137 ARBATT R, TR DR T B8 A BB BT 5 5= AR 1) VEGF 25 I AL K 1, [RIIRHEE 4 Ak T Go/M
i NTTE /=0 R N @8

5. &g

gi BRI, BATAR RS A 1 0T S R TR [ IR 3R AT AT B A R AR AR, T RE S R A
VEGF. PCNA S5 [3RIEA Ko AR 45 RAG N 45 o IR T A 25 AN (R FH 243 I AR IR 5 T80T 18 e
TN AR BESC IR WA, A BTt — P SE 3 R VAT T I R A TR T 56

FlzEhze
T 1 25 15 P S B
e P
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