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[Abstract] Objective: To investigate the effect of Guiqi Baizhu prescription (GQBZ) combined with
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oxaliplatin on the expression of epidermal growth factor receptor (EGFR) and vascular endothelial growth factor
receptor-2 (VEGFR2) and angiogenesis in gastric cancer-bearing mice. Method: The tumor-bearing model of
gastric cancer was induced in Kunming mice. The mice were randomly divided into blank group, model group,
oxaliplatin group (10 mg-kg"'), and high- (17.68 g-kg'), medium- (8.84 g-kg"'), and low-dose (4.42 g-kg")
combination groups (GQBZ combined with oxaliplatin). After the last administration, the transplanted tumor
was collected and the tumor inhibition rate was calculated. Hematoxylin-eosin (HE) staining was used to observe
the morphological changes of tumor tissues. Enzyme-linked immunosorbent assay (ELISA) was used to detect
the serum content of epidermal growth factor (EGF) , interleukin-8 (IL-8) , and vascular endothelial growth
factor (VEGF). Western blot and immunohistochemistry (IHC) were used to detect the expression of EGFR,
phosphorylated EGFR (p-EGFR), VEGFR2, phosphorylated VEGFR2 (p-VEGFR2) , and platelet-endothelial
cell adhesion molecule (CD31). Real-time fluorescence-based quantitative polymerase chain reaction (Real-time
PCR) was used to detect the mRNA expression of EGFR and VEGFR2. Result: The tumor weight in the drug
intervention groups was significantly lower than that in the model group (P<0.01). Compared with the
oxaliplatin group, the high- and medium-dose combination groups showed reduced tumor weight (P<0.05, P<
0.01). The tumor cells in the model groups were high in cell density and regular in shape, and no clear tissue
necrosis was seen. The tumor cell density in the drug intervention groups was reduced, and clear tissue necrosis
and large-scale inflammatory cells were visible. Compared with the blank group, the model group and the drug
intervention groups showed increased serum levels of EGF, VEGF, and IL-8 (P<0.05, P<0.01). Compared
with the model group, the drug intervention groups showed decreased serum levels of EGF, VEGF, and IL-8
(P<0.01), reduced protein expression of EGFR, p-EGFR, VEGFR2, p-VEGFR2, and CD31, and declining
mRNA expression of EGFR and VEGFR (P<0.01). Compared with the oxaliplatin group, the high- and medium-
dose combination groups showed decreased serum levels of EGF, VEGF, and IL-8 (P<0.05, P<0.01), reduced
protein expression of EGFR, p-EGFR, VEGFR2, p-VEGFR2, and CD31, and dwindled mRNA expression of
EGFR and VEGFR2 (P<0.05, P<0.01). The low-dose combination group showed decreased serum levels of
EGF, VEGF, and IL-8, reduced protein expression of EGFR, p-EGFR, VEGFR2, p-VEGFR2, and CD31,
and dwindled mRNA expression of EGFR and VEGFR2, but the difference was not statistically significant.
Conclusion: GQBZ combined with oxaliplatin can inhibit the growth and angiogenesis of tumor tissues in
gastric cancer-bearing mice by affecting the expression of EGFR and VEGFR2.
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1.1 4t s ¥ /) BLE 4 B8 Bk MEFC, it =
PNS-MC-20, I [ i I 3% 3% 38 A& iy B A R A A
SPF 2% B W #h /N B 60 B, M A 4% 2, 4 BT i 18~
22 g, B H N BE 25 KA g ) S A H b Zh )
A K AE S SCXK (H)2020-0001., 7 BF 58 AR 4 Hfr
HE 2 K2R 2R D S48 R R AT, 45 2020283
1.2 259 HEHARTHHBEHE K20 g, 25
10 g . AR 10 g AT 10 g, f 255 K8 6 g Bk %
6 g 25 6 g4, Je stk v FHZE /K2 1 h,
FHIR W8 J5 8 /N K B 30 min, 2L €25 W BB A7, 24
TN K R 8 W J5 R /N K R ZE 30 min, 2o 8 24 WK B2
e BFTE 2 GG ks R AE G ik 2
1.776 8.0.884.0.442 g-mL", 4 °C K4 15 17 % F1 12
DL 259 2 8 H A v s 24 R 2 B B B 24 o W 3K
P TN BE 2y K2 e h 2 2 it =4
IR R B2 % e O E o BV R (LD R % ik 2l
FBRAR LA 519121041)

1.3 il REAKKFEF(EGF) .VEGF . 141/
(1) -8 g 106 fe 322 W B 00 2 92 (ELISA) 3 51 &5 (VT
8 AE W A o B A R A R A 4 i MM-
0043M2 . MM-0128M2 . MM-0123M2) ,4% % & H ik
(I REERFEARA A, H# 5 P1110) , RPMI
1640 3% 55 W (Gibeo 24 1), it 45 11835-030) , /i 2F 1
(B Y25 A=) TR MR BR A AL 4it5 11012-
8611), TRIzol ;i RNA 2 i 7] & .cDNA Synthesis
Kit.2xSYBR Green qPCR mix (£ [H Qiagen 2\ dl , it
503 9 Sk 74256, 205824, 330611) , 71 K E - 4T
(HE) 44 ¥ A 4 Ak i ) & . CD31 $14K (Servicebio
2y AL AL 43 518 G1003,GDP1001,GB11063-2) ,
EGFR . H i [ -3 12 i =0 % (GAPDH) # {4 ( 35 &
GeneTex 2~ w , #t 5 4r 5] & GTX628887,
GTX100118) , B 2 1k (p) -EGFR $i 1k (Boster 28 A ,
fit*5- BM4115) , VEGFR2 $i {& (Proteintech /A ] , it
43 26415-1-AP) ,p-VEGFR2 Hi 4k . — #1 (Immunoway
w4350 YP1546 \RS0002) o

1.4 Lg% MG-100 A & 2¢O W s ()
Mshot 23 H] ), IX51 %% 2% B 5% ( H A Olympus 24
Al ), S1000 %Y 52 W] 5 Y 5 i 3R 4 i % =X S 1 (Real-

time PCR) {¥ . CFX96 % Real-time % J & & .
$20122209 %I IMark i #% 4> #7 1L . MiNiPROTEAN
Tetra Cell B! [ 1 AL UKk M | S20110429 7 1 3k % ,
ChEMI DOC XRS %I & & 1% % 5 #1 & 4t (36 [ Bio-
Rad A dl).
2 FHik
2.1 AR Ko BB AT A AL S 2
XI5 25 R e o MFC 9 40 S 10% iR
4 0fil 3 19 RPMI 1640 15 37 Wi 55 3% , A 37 °C .
5%CO, 55 FR A b o B A0 A EE R 2 0 B0 KO O R
P R 1x107 4 /mL, 745 4 i B WK 0.2 mL 2 F
T BN AT o $2Fh 5~7 d AT il Je 4577 H A
K ZE 5 mm I R
22 WS Y K AR ) Y S g e R /N
SR ML A3 BUA B4 B vb R AL B e L AR
A (VDRI A B R D o R ), AR
10 2o AR 48 A RIS B3 18 T AR LG AE 0.002 6 155/
RAZiR " By AR 10 mg-kg', HEHAAR K
B R 17.68.8.84 .4.42 g+ kg A2y
oA 0.2 mL, JE A 14 d. 53410 HIE# B H/NR
RS E BT H A AR SRR A B K
23 AR A LIRS 255 24 h, O/ BRUIR ER
LI, B0 3 5 I Y OV VR A o S Ak AE
ANEUE W K B M o8 A R B R B i T 0 ok
96 48 = (R AU 20 97 ot — 24 ) 4 9 o ) /A8 7% 2 9
JT H x 100% , 5 Ji 40988 R BT 3418
24 HEREMEHEAZILEMBAE  $HiE KN
1) Jie 96 20 2L 5 7 4% 2 W Wb, oK A
TE 35 W A7 I v P o B SR K a1k
Pk HE Yo, BT W AEE N g .
2.5 Real-time PCR 5 Il 8 41 21 EGFR, VEGFR2
mRNA £ 5K F i B TRIzol ¥ M\ A 38 A9 i 98 40
21 48 BB RNA, JF #4083 5% 55 2 7 3k 7 & 8%
RNA 3 5 5%}y cDNA , ¥ 5% 5 5 F }y 25 °C, 5 min;
55 °C, 15 min; 85 °C, 5 min; #F 17 PCR FZ IV , F2 i 4%
#4:95 °C,5 min; 95 °C,10 s;55 °C,20 5572 °C,20 s;
40T 3R s s fl it £k BE T A4 C AR il I 2
B R B A S B, A AC RN AAC,, e & 15
24 [l 4% #H EGFR, VEGFR2 mRNA Hi % ¢ 15 14 .
PCR 5|9 7 4 i A= T A9 TR () A BRA Al &
BB A LR 1,
2.6 &IV T EGF, VEGF Ml IL-8 /K 4 ¥4
I ¥ % B ELISA i 57 & 9 156 91 &5 ] EGF, VEGF,
IL-8 /K-
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®1 51455 2.9 GEilsFsrHT i SPSS 22.0 h AR R 34T 48
fable 1 Primer sequence oAb B RS UL x = 5 o L) FBCR O 22 5%

i LSS KRop 6 B 22 43 T, P<0.05 H0R 2 S it
GAPDH 1 GGTGTGAACGGATTTGG 238 il» ,J%': .
i GACTCCACGACATACTCAGC 3 &#£R
EGFR i CCAAGCCCACTTGAGGATATT 136 3.1 X*T E i—% ’?;j: @ /J\ ﬁ *ﬁ Pid)| & T: $§7 *E @ El/‘] %ﬁ UI"ﬂ ;*l
TIFTGOGATCCAGAGACCCTIATAC G0 2L A 8ol R B LR 5 0
VEGFR2  [1}if GCGGAGACGCTCTTCATAATA 294

Tif GACAAGAAGGAGCCAGAAGAA

2.7 HEHRPEEEIETE (Western blot) £ I 98 2H 21
EGFR, p-EGFR, VEGFR2 fll p-VEGFR2 % [ % ik
A 2 K /I B i 9 20 20 4 BCRR 1T, 4% I BCA
0 5 R SR K, A M S min, F 6K
FETE-20 °CHYVKFE o il SDS-PAGE % Jie Hi vk #
TR 2 PYDF B LS, F & 5% A9 B0 IE 03 4 f
M2 h, | — ¥t # B % (EGFR 1: 5 000, p-EGFR |
VEGFR2 .p-VEGFR2 1:1 000) , 3 7F 4 °C vk 4 th ¥
i ik % . TBST ¥k % 3 W, 8 H7E 5l s Bl
(1:5000) /% IR IBF 7 2 h, Jf ] ECL BE G 454 . Al
H Image) F AR/ BT 8 LA K EE IR S5 NS
HEAT LUHE, 43 A7 4% 2 1 BT B AR R 3R 1
2.8 GEAEANmAL T CD31 E A F£E X
98 20 23 5 U0 R AR U — H 2R BB 15 min,
TEB B 2B v B K, 28 1 K B V) R B T AT
e A 2 2 vh b, TR BB 5, 3% SURK IR
Wb, R R 25 min DL BE BT 9 I PE A AL
fit} , PBS Mk 3 ¥k o % ifit % B 30 min; il A CD31 4t
AR (1:800) B &N 4 CE LK. AL
T B (1:200) , % B2 R E F 50 min. JA 25k
IR (DAB) 0, &2 Y dl A% oK 3 o 7
BT R S AR

46.45% .64.53% .60.89% .55.82% ; 5B R 41 FL#, 4%
Y PP R 2 T B (P<0.01) 5 5 VD R 4
Fb A, 6 A v 5l e 4 R85 A B [ IR (P<0.05,
P<0.01), Bt &K & 404 BT F R R 22 R IES 2
BRI AR RO R . R 2,

F2 AXBRFBEARDAHEN MFCBERE/MNRBERER INE
EWEM (x£s5,7=10)

Table 2 Effect of Guiqi Baizhu pressription (GQBZ) combined
with oxaliplatin on tumor weight and tumor inhibition rate of

MFC gastric cancer mice (x+s,7=10)

20 5 Fl 4t /g kg Jo it /g IR /%
ST 2] 1.27+0.12 -
BV FH14H 10x10° 0.67+0.07" 46.45+0.08
BAERIEA 10x10°+17.68  0.45+0.05"% 64.53+0.03
BeahREaE 10x10°+8.84 0.49+0.07"% 60.89+0.07
BAMAEH  10x10°+4.42 0.5640.08" 55.82+0.08

TE R R P<0.015 15 B Vb R4 4 L 2 2 P<0.05, T P<
0.01(£4-F£5H)

3.2 XF B O /0N RS TR 2 2 BRIE 25 0 R R

T 2 Jl e 0 i R Ay A TR IR L Ay
IR I B A IS R L A R SR AR A 4% 2 25 A
i 96 240 Y 7 2 IR ARG, T AL Y e R AR S AL B O B R
i 40 M ¥ 0, PP IR S i e R e 2 R A i
REARAD S, JF A R IRAEAE . W 1.

A BB, YA C G R B2 DL A ol i A B S (R0 B 21 (181 2 B 3 D)
E1 BARBAARFHKEEDF AN MFC B &/ REERE AN RERSHHIE(HE, x100)
Fig. 1 Effect of GQBZ combined with oxaliplatin on tumor tissue morphology of MFC gastric cancer mouse model(HE, x100)

3.3 XF ' g A R /D BRUOBE AU I3 o EGF L VEGF Al

IL-8 Mg 52 AR A S %A

41 EGF . VEGF Ml IL-8 % it ¥ B i 7t & (P<0.05, P<

0.01); 5 HR 4] b 45, 45 %5 25 40 EGF . VEGF #l1 IL-8
. 6() .

R E AR (P<0.01); 5 WU FIAAA LA B
R 4 40 EGF, VEGF Ml IL-8 & 1 i F [ (P<
0.05,P<0.01) , B A G L 41 A7 Br T L H 22 R o 40
HeEm ., W3,
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Table 3 Effect of GQBZ combined with oxaliplatin on the contents of serum EGF, VEGF and IL-8 in MFC gastric cancer mouse model

/NRARE M F

EGF.VEGFFIL-8 & B &

M (x+s,n=10)

(X£s,n=10) pmol-L™!
21 5 Fl /g kg EGF VEGF IL-8

EHHA 341.17+41.49 117.62+17.78 161.30+34.40
[ 681.17+60.66 315.16£19.16” 401.96+22.25%
YR 10x107 519.83+44.30%% 220.41+9.65% 276.20+17.24>
A Al el 10x107°+17.68 398.17+35.05"%% 177.30+17.18'3+9 215.43+21.55"%%
e vl 4 10x107+8.84 429.83+17.62"3% 188.11£15.55"3+% 226.96+18.87'%%
AR 41 10x107+4.42 469.83+14.35"% 204.51+8.65" 239.24+10.71"

3.4 X H % w7 /N BB R R 41 41 b EGFR.
VEGFR2 mRNA iAW S5RIAIA LA, 4 45
24 41 9% 40 41 h EGFR . VEGFR2 mRNA £k B # F
F(P<0.01); SV R4 L B G i Pl il
J8 41 21 P EGFR . VEGFR2 mRNA % i5 B i [ A% (P<
0.05,P<0.01). W34,

F4 ARAAFESEDFANMFC B S/ REREAER D
EGFR.VEGFR2 mRNA RiXERI M (x+s,n=3)

Table 4 Effect of GQBZ combined with oxaliplatin on expression
of EGFR, VEGFR2 mRNA in MFC gastric cancer mouse model

(X+s,n=3)

2150 il /g k! EGFR VEGFR2
YL R A4 10x107 0.74+0.01" 0.74+0.02"
PR FIEA  10x10°+17.68  0.63+0.02">  0.66+0.03"%
BATHIEH  10x10°+8.84 0.65+0.01"> 0.68+0.01"%
BAMARA  10x10°+4.42 0.69+0.05" 0.710.02"

7 B 2 EGFR .VEGFR2 mRNA FH X ik K 1

3.5 XTI R A 0R /D RS Y9 2H 21 EGFR . p-EGFR .
VEGFR2.p-VEGFR2 & I RiIA M £ 5 BIA 2

x5 HEBAARATHESE

B FI4A3 MFC BiE /R &R E A A EGFR, p-EGFR,VEGFR2,p-VEGFR2 & B K]

52 A L VP<0.05,2P<0.01; SRR S P<0.01; 5 BV FL 42 L3 Y P<0.05,7 P<0.01

oA, 4% 45 25 4H 98 41 21 EGFR . p-EGFR .VEGFR2 ,
p-VEGFR2 i [ & ik 2 2 T K (P<0.01) ; 5 B A)
B4 L B, BR A L PR & 4 9 41 21 EGFR.
p-EGFR ., VEGFR2 , p-VEGFR2 & {1 % ik B & F& I
(P<0.05,P<0.01). WK 2,%5.

VEGFR2 “ . , , 200 kDa
o BB BE -
EGFR “ ' . ' 180 kDa

‘. T W W (75KDa

A B C D E
B 2 MFC B # /M R % & 8 4 & EGFR. p-EGFR, VEGFR2,
p-VEGFR2 & A &% H ik
Fig. 2 Electrophoresis of EGFR, p-EGFR, VEGFR2 and

p-EGFR

p-VEGFR2 protein expression in MFC gastric cancer mouse

model tumor tissue

EEM (x+s,n=3)

Table 5 Effect of GQBZ combined with oxaliplatin on expression of EGFR, p-EGFR, VEGFR2 and p-VEGFR2 protein in MFC gastric

cancer mouse model (X+s,n=3)

21 5 /g kg EGFR/GAPDH p-EGFR/GAPDH VEGFR2/GAPDH  p-VEGFR2/GAPDH
LT 2] 1.2940.02 1.26+0.05 1.45+0.02 1.12+0.01
YR E 4 10x10° 0.97+0.03" 1.01+0.02" 1.010.04" 0.90+0.01"
WA s ) o 4 10x10°+17.68 0.85+0.02"% 0.84+0.05"% 0.90+0.03" 0.82+0.02"%
A ) Al 10x107+8.84 0.92+0.02"% 0.90+0.03"% 0.94+0.01"% 0.86+0.01"%
AL Al 10x10°+4.42 0.95+0.02" 0.95+0.04" 0.96+0.03" 0.87+0.03"

3.6 XF B s g N BRAR AR 4 4 b CD3 1 H R IA
RS2 CD31 FRic 902 045 N B 4l i, B2 R4 (6
B 9 A TR0 /0N BB R 20 RT DL KR Y CD3 1 g 6 H

WA R M A R R A PR, VDR AN A

CD31 A MY o B B R AIG , o 8 A8 Bl IH ok 20 5 5 11
VORI EA A LT T A 2H CD3 1 FH P e £ 1 ) W B AIG
BRI A1 s e o S S T | = G T ST R
Do ILE3.
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A B
B3 HEBARGTEHEGRDFEXMFCEE/NRERBEALA T CDIIFEBRIERFZM(IHC, x200)
Fig. 3 Effect of GQBZ combined with oxaliplatin on expression of CD31 protein in MFC gastric cancer mouse model (IHC, x200)
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TR T FAT L B B T I R A B 1)
EIE 7/ =S Ol i R R (EH R G B viv v [ o /18 T 20
17 5 3 JH =2 ) 8 AR LA ARG 1 08 o) 245 9 1 0 1
P 7R AT DA — b mT 400 ] 22 4500 i, 2L [R] e 45 4 R
P I B #0125 EGFR/VEGF (R) 18 % i AH H. 5
Po 2 B, Bk S0 B X T IRA R R 9T S AR A AL
R P ERT N Z sy 2 2R IR
FAMLEI AT, 2 4E B 2 )25 1 6] Hh 24 11 24 3R 25
SCHEAT PR, 48 7% HL AT B8 190 1 4 AL

B e B R TR R RO AR e s
B BE 2 DGR TR A T R S I 3 R
BL, BRI R VA B LR T 1% 0 B SOk et DLk IE
RS 0 R A5, I v B R R R 2 AR £ R R R
iz Ak, KA, DLBEAR TR o <Ak il A W) B
AR TC B P AD R LAYE B i o R 2Bk E R T
ZAF AR A 0 BE AR B K AR i A= Rt g
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