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Inhibitory effect of Shenyi capsule combined with 5-fluorouracil on
the angiogenesis in mouse colon cancer
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[ Abstract] Objective To investigate the inhibitory effect of Shenyi capsules combined with 5-FU on the growth
and angiogenesis of colon cancer and its possible mechanism. Methods Fifty BALB/c mice with LoVo colon cancer were

randomly divided into five groups: model group, 5-FU group, Shenyi capsule low-dose group, Shenyi capsule high-dose
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group, and Shenyi capsule+5-FU group. Differences in disease indicators were compared. Results 1) The Shenyi capsule

high-dose and Shenyi capsule+5-Fu groups had the highest inhibition rate, and with the extension of administration time,

the inhibition was more marked. (2) The thymus mass, thymus index, spleen mass and spleen index of the Shenyi capsule

+5-FU group were improved significantly (P<0.05). (3) The inhibitory effect in the Shenyi capsule+5-FU group on MVD

was the most obvious, followed by the Shenyi capsule high-dose group and low-dose group. An inhibitory effect of Shenyi

capsule+5-FU group on the MVD of tumor was not observed. (4) Compared with the model group, the metastasis rates in

various organs in the high dose Shenyi capsule group and Shenyi capsule+5-FU group were significantly lower (P<0.05).

(5) Compared with the model group, the expressions of Glil protein and VEGF protein were decreased significantly ( P<

0.05) in the Shenyi capsule high-dose group and Shenyi capsule+5-FU group. Conclusions Shenyi capsule inhibits the

growth and angiogenesis of colon cancer cells, and VEGF may be its main target.

[ Keywords)

Sl fh DL AT P 2 — | Bl 3R
TR, NATHY A DB B g kA TH
KA, S5 & AR R R TR R
TR R SRR S EURE PR AR 2 A,
AL R R 2 RS i FE R KRS TR AT,
SEVFZ LI 25 AR R A2 S5 1 ALY T R
FECIRE] TR, T — PRSI PR,
3 A AR P B 245 7 435 g 988 v B IO 1 (I — 30 R
MR, S 2 NS Rg3 MM, £
FFEIESE , S L GEAyF 25 W Ie 45, mI 3 i o) S i
FREIHIER S HEET, T S IR 45 e
B AGERD  PE, ARBESEEESE T BALB/ ¢ /)y
B LoVo SSIAJRE Y | B (AR 2 — I e X 45l i Lk
R BB A IR K nT R BILAR] , LAY H
(il RIS FH SR A S B Al

1 #erE

1.1 SEI#
L11 SERsh

50 H SPF 2% BALB/c Mt /N, 4 ~ 6 JRS,
JE 24 23 ~27 g, WA F b 5 4 38 A 4 5250 sh ) R
AFRAF[SCXK (51) 2016-0001 ], SEEGAE LA
N B BE 5256 8 4 bt 47 [ SYXK (#E) 2013 -
0056 , i3 21°C ~25°C, A AR B UOK, I L5
SR 3R NS 5 GE 32 O, e EFR
KFEh e B & 0 &R &, H & H
2.20170816,

1.1.2  4uffakk
LoVo ( A% 7 9 4 Ok ) W 1 - 4 it A= 4 2%
WEFE T,

1.2 FERKFSMNEE
VEGFA ZWEHiiR Glil ZraEhiikn T E

colon cancer; Shenyi capsule; angiogenesis; mouse

Abcam 2~ A, 5-F bR W8 BE VST (5-FU) I F R A
SRR A FRA A (5 0404281) , & — K 2E04
T MO 22 161 25 I 0 A BR A W) (dik 5. [ 24 0
720030044) , Western blot 142 & Y 1% & 4: W T
FAERLH A B2\ 7] ( Tanon4200SF) |, 190 1 % Wi 5 1
T3 [E BD A H] ; -80°C MK VKA (35 E Thermo 23
) 3 —20°C KA AN 4°C UKAE (T EE RN E]) |
1.3 £ENRENHERSA
1.3.1  &hlldaa/ ) BSR4

SR FH 400 Ak Y 42 YA, WA S X B K LoVo
Y, BB BN 1107 A/ mL, 76/ FR AT IR T B2
THEFP 210", SRR, 5 K
IRIEAE IR/ (2) AR e R
W 50 HUNEBBENL Y 9 5 4, MR Ak 307 2B A R 43
BE LR R OFERIZ AT LA 0. 3 mL Az BER K
B, @5-FU 4 RAME B EST 5-FU, Fl &R 30 mg/
kg, @Z—IREERFN A ERS —KE 2 g/ke,
DB — R AR RS —IKE 4 gkg, O
— W HE+5-FU 4. 7 I 5 5-FU (30 mg/kg) +TE IR
Z— 4 4 o/keg, VI IRITRIIY A H ik, St
H25d,
1.3.2 WEHER

(1) g (R B AR S A 3. V = 0. 5 x g K 48 x
(SRAME MR, A i 25 52 ) o 1k
BUSAE I PTER IR, (2) B S 48 %% B (MVD) < 7E
55 25 REFARFE/IN B, B3 41 2000 R Rd 0 | e g v
b, PBS & H,0, #hyk, 4~ i i 8 FH £ AT, % i CD34
AT, PBS MU N E P 1eG, IR AR K Y, i
K, ZHREN], ARG TSR — U &2
B X3, P 8 3 5 200 7% A0 BF B G A X 5L
(3) S B DL AL BE /N RS, BOMR EL 45 | S
JH AR A A AUbR AR, F 2, HE e 8, 1790



56 o PR 27K 2019 4 1 A5 29 %45 1 ] Chin J Comp Med, January 2019, Vol. 29, No. 1

PR AT
1.3.3  Western blot # ] Glil 4§ . VEGF & H
FRik

TR /N RUR 4L, 24 IRBURE M,
BCA R AMRE, Bk S0 B —9i =it
E ECL 3L R 5%, it Quantity One FA4 53
M 4647 5 B, LA B-actin S N2, K1 Glil 2 11,
VEGF 13Kk,

1.4 FitEHZE

N HH SPSS 20. 0 #4743 o0 b, A IRlZH /)N
REE R R R0 TR B R R R R T
K TR SRR 8 e hn il 25 (& 25 ) R
N AR A P G Tt BT R F O 200 Bk 56, T 22
ANFF2RH Dunnett” s #5565, K30 7KHE «=0. 05,

2 #R

2.1 ARANRMEEREINERELE
MGG, B 5 d I — U s R R T3
R, SRR LL, IR T AN R iR (AR By
ZRHBIE, S KESHEA S KE 5-
Fu 2 A HI09RE % A v, EL B 75 45 25 B[] ) S 4 3
I A A, WA 1,
2.2 ARANRRERERBRLLER
SR L, 5-FU 41/ B g2 45 B T I
RRUH BRI , ARG 7 4L/ BRI o 2 28 B I e K
RECIAARIRER ., 5-FU A 5S —KRELH
AR R T0 8 E Y (P>0.05) , & — k4
e R 2 2 ) M o e I B I e T 5-FU A e 2

WEHEAR N 2, 2 — e+ 5-FU 20 17 it Jt Joie 1
MR FE B R R Rk E R oy B W BT
F A HAEYF4H (P<0.05) ., W31,

12001
- A
1000 . B
_ C
T2 8007 —
£E ‘D
=3 -
25 o0
& 5
EZ5 4001
2001

0 5 10 15 20 25
KE Days

TE:ABEHIAL B 5-FU 415 C. 22— R ARH B4l D 5 —
MR R AL E . B — g+ 5-FU 41,
B 1 AR/ MR AR 2k

Note: A: Model group; B: 5-FU group; C: Shenyi capsule

low dose group; D: Shenyi capsule high dose group; E:

Shenyi capsule + 5-FU group.
Figure 1 Changes of tumor volume of mice in different groups
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Table 1 Comparison of immune organs of mice in different groups

ol M S (g)
Groups Thymus mass
n—
BRE4 49.39x1. 54
Control group
-FU 4
- Ul 43.01+3.86
5-FU group
S |4
B AR AL 53.00+3. 22°
Shenyi capsule low dose group
B e A=l
i 61. 8414, 85"
Shenyi capsule high dose group
Z— R HE+5-FU 4
. ek i 69. 55+5. 67"
Shenyi capsule + 5-FU group
FE
65.58
F-value

e BRAE 2L (mg/g) M (g) e FE R (mg/g)
Thymus index Spleen mass Spleen index
1. 81+0. 09 140. 79+4. 42 4.95+0. 17
1. 400. 10 134. 86+4. 60 4.38+0.29
1. 86+0. 07* 142. 26+5. 32 4.98+0.21°
1.96+0. 15* 168. 75+8. 212 5.06+0. 11°
2.05+0. 162 175. 96+9. 86 5.20+0. 09*
44.04 73.17 27.77

TE SR, P < 0.05; 5 5-FU 4L EL," P < 0.05; 55— AR AN, P < 0.05; 52— IRERFIEAM L, P < 0.05,
Note. Compared with the model group,*P< 0.05. Compared with the 5-FU group,”P< 0.05. Compared with the Shenyi capsule low dose group,® P<

0. 05. Compared with the Shenyi capsule high dose group,?P< 0. 05.
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Figure 2 Comparison of MVD of mice in different groups
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Table 2 Comparison of colon cancer metastasis in mice of different groups

Gl JR B A5 e B R iR 2 it Rs & [ 2
Groups Regional lymph node metastasis rate Liver metastasis rate Lung metastasis rate  Peritoneal metastasis rate
SRl
i 100% 80% 70% 90%
Control group
5-FU4H
5-FU group 80% 70% 40% 60%
Z—IK 1| 54
& BRI L 70% 50% 40% 50%
Shenyi capsule low dose group
Z— e . b . a
Shenyi capsule high dose group S0% 20% 10% 30%
Z—JRg+5-FU 41 ' b . '
Shenyi capsule + 5-FU group 30% 10% 10% 10%
X2 AH
) 13.012 14.976 11. 230 14. 744
X~ value

T 5B, P < 0.05; 5 5-FU 41Ht," P < 0.05,
Note. Compared with the model group,*P < 0.05. Compared with the 5-FU group,” P< 0. 05.
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Table 3 Comparison of Glil and VEGF protein expressions in tumor tissues of mice in different groups

2
o Glil VEGF
Groups
TR ]
Pl 0. 920+0. 207 1. 6060. 447
Control group
-FU ¢
SFU AL 0.861+0. 156 1.358+0. 348
5-FU group
S—H bk
5 B A 0. 7580, 144 1. 34220, 394
Shenyi capsule low dose group
B — T Y
2 el Al 0. 63320, 152" 1. 12420. 386"

Shenyi capsule high dose group
S— I #+5-FU 4l
Shenyi capsule + 5-FU group
FE

7.512
F-value

0.5980. 137

0.921+0. 214°

5.011

. SRR ARG, 2 P<0. 055 5-FU 4AH L, P P<0. 05

Note. Compared with the model group,* P< 0.05. Compared with the 5-FU group,”P< 0. 05.

3 itig

g 25 NS BA7 KA o< 4 25 il 22 4
AR, NS B R F Ry, SRR
MAZ BB A R 105 Re3, 52y
NS — it (9 DU R =il B, AT, H
5 4by7 &9 2, /N BRI RAT 1 25 3 i 4k
JPITRAE A, T RTRT SeZE Th g, TR 11 40 T B
FENE FZAE RN, J oo AR, #h #5 ACfL,
WO IR AR T RO R, $R LR e s Th g, L
RTINS 295 Re3 nl @ a7 FH T 40 1
BT G2/M 1A S0l s A K B 28 S g 40 i
PR, TRIA, ELA 0 R A i 8 I Bk A B I T HILAAR
RPEDREFAE . S — e 2 Fh SR g i A=
EAAHIVERT, Ay W8GR , anfiigig e | B o
FLAE R AT JuHOR X T e e/ i
it , S 5 28 W 3 3k A0 o) ek e o A A G, 4 o AR
HRPETRE, B 5 A ARy R R s
L b ARG AR AR D

VL VEGF S8 i 1) Z2 B g 2549 & 9 H T
I A, (HLFE I DR S e 5 3l R SR04 5 3 ) 52 35 A
LY BEAR SR, A SOR F IR AL AE 30% 247, ]
BF, X 24ROk W etk 2 R YRS i, Fi 2k
i FH VEGF 00l 550 (4 R PEATy o 2 0 2 (R G U I =
WEHE . ASBFSE7E ST BALB/¢ /N LoVo 45 7 i
RIRSERE B X 5 41/ BCRIBOR R A b 38 75 =0, A 46
A FRER K E E S S-FU EIR S — R 2 o/
kg MEMRZ: — IC#E 4 o/kg DL K s 13 59 5-FU (30
mg/ke) HENRS — KR 4 o/ke, G5 R R, SHRIL

FHLE, 2367 2 /0N B fie 63 1A BR 2 52 21 B 3 40
Z— e E R A S — e+ 5-Fu ZH 1408 3
1o, ELIBEA 26 24 I [] #2230k o 410 o] 10 35 8 o B
W, XY, Z—RRHA 5-Fu 7] 774 T W1
VR Mo i 5 M2 /D Bl e T B A S e A B,
MRS A e AR OGS A B T 2 e A R
HREAERR R VIAH G . LA Rl ik 12 28 B, 2 SRy ih
PEAH L 53 A0 A Y 37 B, L2 S B 1 S e, —
HXF A EEE Y B o U TEART 2R VE IR
ARG A 2 R A A S P e R A, PRI Ok, i R e
e — B E L AT AR g VRN 25 W X e R L
DIResgm e bR . AR, RATR I, S5
RUZH LR, AR 07 21 /) B B e o B o o M s %
AR 0 5-FU 4525 — AR R4 1
FAR PRI DL T W 22 5 1T 2 — I e+ 5-FU
A M o M U T R RS O
LR T A HAIG T A X R T S R
X g R G R E ]

Hedgehog {5730 M 1 ALK 2 MBS |
3 AT U s R - GRG0, R A1 3 e 245
o Gli 8 il §0 35 PR Ay e 3k 1t = 2B AR S Y FEAR
EE R, FA T30 o R 455 1 Y Western-blot {2563
KL, ST AALL, 5-FU 20 B S — e B AR 7] 1 41
/N Glil FEH \VEGF i &AW EUR, H 2 55
TRFE(P>0.05) , Z—REFEAEH SR
+5-FU 41114 Glil 2 1 VEGF 25 [ 763k it ) ) 3% [
%, 2256 B FM, XKW, Hedgeog-Glinl 15 5l
PEAHOCHT VEGF RIAFI RS — IRBARHIEE 2
— . Smo & 4 J& Hedgehog 15 538 [ 1Y 5 I (H 2



b F A PR 2 3 2019 4E 1 A 55 29 %45 1 4] Chin J Comp Med, January 2019, Vol. 29, No. 1 59

—, Yzmazaki 25 K9, 5 Smo™ BY 45 i i 2H 4R
Ft, Smo* 45 iz 98 20 20 1 1 O A % B B Sl B G 4
7~ Hedgeog-Glinl {5538 Al GBS 5 T e U 48
AIEE AR, FEAHESE b B S-FU 41 . 2 — I 4%
FlEH B EmAEA B — R +5-FU 4/ R
i Jg8 B MVD 43l R (13.67 £ 4.61), (11.67 +
4.12) (5.34£2.24) (2.32+1.57) .(0.67+0.51),
B— R +5-FU X} MVD BRI &0 i, B —
i 2% g ) i 2H U 22, AV R o L ) B 55, B4l 5-FU
ZHXF ke MVD JCHl a2, [RE, 2 — e gé+5-FU
I VEGF | A £k it B R, X R, £
B HRIE 35 M55 D) 8CT — 5 1 S — B 98 % 25 i o
PR R RAFHIRY T AR

ZELRTR ARWFIE K B, S — i 4 % 435 g 9 B
Y A RS AR A4 A B S A B A R R
YEHAET 5-FU BeAhh FHES 30 2. 3% Hedgeog-Glinl
{5 5 A DG 1Y VEGF 2635 nl A2 H 2 1R M

1

aaXel

S 3k

[ 1] BIA, iR, Va5 kA R A8 1 o B ot e o
J& L)), e ERE G, 2016, 45(3) ; 145-148.

[ 2] Zhang LM, Wang P, Liu XM, et al. LncRNA SUMO1P3 drives
colon cancer growth, metastasis and angiogenesis [ J]. Am J
Transl Res, 2017, 9(12) : 5461-5472.

[ 3] Huang Z, Feng Y. Exosomes derived from hypoxic colorectal
cancer cells promote angiogenesis through Wnt4-Induced 12-
Catenin signaling in endothelial cells [ J]. Oncol Res, 2017, 25
(5): 651-661.

[ 4] Noh OK, Oh SY, Kim YB, et al. Prognostic significance of
lymphocyte counts in colon cancer patients treated with FOLFOX
chemotherapy [ J]. World J Surg, 2017, 41(11) : 2898-2905.

[ 5] s, aries, B NSRBI Red JUK SRR % Kt
Mg fEH [1]. 25540, 2016, 35(11): 1186-1189.

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

PRI, WFE L. ASBA Re3 BLA sy X o i 596/ 4 g
i £ 3 1L T TGF-u \ TGF-B1 F1 VEGF M54 [ J]. I IR
filifeak, 2016, 21(9) : 1675-1678.

Tang YC, Yan Z, Jin Z, et al. Ginsenoside Rg3 targets cancer
stem cells and tumor angiogenesis to inhibit colorectal cancer
progression in vivo [ J]. Int J Oncol, 2018, 52( 1) 127-138.
Zhang Y, Liu Q Z, Xing S P, et al. Inhibiting effect of Endostar
combined with ginsenoside Rg3 on breast cancer tumor growth in
tumor-bearing mice [ J]. Asian Pac J Trop Med, 2016, 9(2):
180-183.

Li Y, Wang Y, Niu K, et al. Clinical benefit from EGFR-TKI
plus ginsenoside Rg3 in patients with advanced non-small cell
lung cancer harboring EGFR active mutation [ J]. Oncotarget,
2016, 7(43) : 70535-70545.

Zheng R, Rao Y, Jiang H, et al. Therapeutic potential of
Ginsenoside Rg3 via inhibiting Notch/HES1 pathway in lung
cancer cells [ J]. Transl Cancer Res, 2016, 5(4); 464-469.
Miao H, Ruan S, Shen M. VEGF-C in rectal cancer tissues
promotes tumor invasion and metastasis [ J]. J Buon, 2018, 23
(1):42-47.

Pang KL, Vijayaraghavan K, Al SB, et al. Betulinic acid-
induced expression of nicotinamide adenine dinucleotide
phosphate-diaphorase in the immune organs of mice: a possible
role of nitric oxide in immunomodulation [ J]. Mol Med Rep,
2018, 17(2) : 3035-3041.

Sun Q, Bai J, Lv R. Hedgehog/Clil signal pathway facilitates
proliferation, invasion, and migration of cutaneous SCC through
regulating VEGF [ J]. Tumor Biolo, 2016, 37(12); 1-11.
Zhao S, Zhang Z, Yao Z, et al. Tetramethylpyrazine attenuates
sinusoidal angiogenesis via inhibition of hedgehog signaling in
liver fibrosis [ J]. lubmb Life, 2017, 69(2) : 115-127.
Yamazaki M, Nakamura K, Mizukami Y, et al. Sonic hedgehog
derived from human pancreatic cancer cells augments angiogenic
function of endothelial progenitor cells [ J]. Cancer Sci, 2010,
99(6): 1131-1138.

(Y5 B H3)2018-09-04



