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[(HZE] HI FITEA BT B(ophiopogonin B, OP-B ) X & faf 8 K Sl e A= 1 1952 i e A
PLiil. Jiik ¥ 66 HAKETHN 180~200 g 1Y 6 Ji i SPF 4% SD K il (MERRE A ) F LA 5 2Rk 70
BRI, OP-B Ik b (R S 20 B R 20, B2 10 2o SRR A Walker-256 Jifed 2H 2 57 i 9
BAY, OP-B Ik . AR R B3 17.5.35.70 mg/kg 1 OP-B I Ji i v 5 4 A= BEER K, 005
FIZHEE 70 mg/kg (9 OP-B JF 8 i 4 1 mg/kg #Y Rho A/ROCKI {55 5 il o 380175 77 45 10 k5 1R
(lysophosphatidic acid, LPA ) 551 2H ¥ 15 1 Jis 13 56 45tk 119 A R 7K 5 10 SR A AE R o S MR, T BR0 4D
A TR AKG-D 2L (‘hematoxylin-eosin, HE ) 4t {0 W 5% [ g 24 2L 25 3 LA K Siig % % Bl AR S0 AR (TdT-
mediated dUTP-biotin nick end labeling, TUNEL ) 5 {7 6 I fit 57 2H 2R 200 Jf 08 1 ; 0922 2H 20 2 % (o A ) e
ARG BT 67 (proliferating cell nuclear antigen, Ki-67) | V) U~ P 22 2 X & & BR K FH /K At
fifi-3( cleaved cysteinyl aspartate specific proteinase-3, Cleaved Caspase-3) F ik ; LI 9¢ 7€ 1 B A ek =0
JZ v (real-time quantitative polymerase chain reaction, RT-qPCR) 46l Ras [6] 5 3L K R %% 1 A (Ras
homologous gene family member A, Rho A) . Rho #f 3¢ % i 12 ji€ 2 [ i fitf 1 ( Rho-associated coiled-coil
forming protein kinasel , ROCK1) {335 ; Western blot fJll Rho A . ROCK1 FEHFik, &5 SHEAI4HL
3, OP-B A% Hr g 77 i 4 b 7 o o AR B KG-67 B PE 48 & Rho A \ROCK1 mRNA FlZE [ K3k W &
I, 39 52 g 240 L 9/ T2 38 | Cleaved Caspase-3 PHME2E B 3 T+ 55 (P<0. 05) 5 5 OP-B =l i 2 LA, I
T 70 28 Iobeg o AACER (KG-67 [ & Rho A \ROCK1 mRNA FIHE [ 5k 3 e, 9 32 . 8 240 i
1248 Cleaved Caspase-3 [I1£3 8 Z AL (P<0.05) . &5 OP-B FI gl it #i| Rho A/ROCKI {55
T PR , R R SRR AR
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Inhibitory effect of ophiopogonin B on tumor growth in gastric tumor-bearing rats

by regulating Rho A/ROCKI1 signaling pathway
XU Mingxing, LI Ziyin, JIANG Hongmei Department of Gastroenterology, Wuhan Third Hospital, Wuhan, Hubei
Province, 430074, China

[ Abstract ] Objective To investigate the effect of ophiopogonin B ( OP-B) on tumor growth in
gastric tumor-bearing rats and its underlying mechanism. Methods  Sixty-six SPF SD rats ( half male and
female, 6 weeks old, 180~200 g) were randomly divided into model group, low-, medium- and high-dose
OP-B groups, and activator group, with 10 rats in each group. The gastric tumor-bearing model was
established by orthotopic transplantation of Walker-256 tumor tissue. The rats in the 3 doses groups were given
17.5, 35 and 70 mg/kg OP-B, respectively, by gavage and intraperitoneal injection of the same amount of
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normal saline, and the rats in the activator group were intragastrically administered with 70 mg/kg OP-B and
intraperitoneally injected with 1 mg/kg Rho A/ROCKI1 signaling pathway activator, lysophosphatidic acid
(LPA). The weight and volume of transplanted tumor were recorded to calculate the tumor inhibitory rate.
The morphology of tumor tissue was observed with HE staining. The apoptosis of tumor cells were detected by
TdT-mediated dUTP-biotin nick end labeling (TUNEL) staining. The expression of proliferating cell nuclear
antigen 67 (Ki-67) and cleavage cysteine aspartic acid proteolytic enzyme-3 ( Cleaved Caspase-3) in tumor
tissues were detected by immunohistochemical staining. RT-qPCR and Western blotting were utilized to
measure the expression of Ras homologous gene family member A ( Rho A) and Rho-associated coiled-coil
forming protein kinasel (ROCK1) at mRNA and protein levels. Results Compared with the model group,
the tumor weight and volume, mRNA and protein levels of Ki-67, Rho A and ROCKI1 were significantly
decreased, and the tumor inhibitory rate, tumor cell apoptotic rate and Cleaved Caspase-3 protein level were
obviously increased in the low-, medium- and high-dose OP-B groups ( P<0.05). The activator group had
heavier tumor weight and larger volume, increased mRNA and protein expression levels of Ki-67, Rho A and
ROCK1, and lower tumor inhibitory rate and apoptotic rate and reduced Cleaved Caspase-3 expression when

compared with the high-dose OP-B group (P<0.05). Conclusion OP-B may suppress the tumor growth of
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gastric tumor-bearing rats by inhibiting the activation of Rho A/ROCKI1 signaling pathway.
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B9 (gastric cancer, GC) 255 T R H UL GE , 2
SEREAISCAET R F RN . R ARG 2T
Y ANEE IR YT AT 5 A AR AR A (H I GC A Y
BELFRREBAR S . I, EABFSE GC & AL
DL SR BB RT3 0T el S 38 Pl s A F 5

4 %} 1F B(ophiopogonin B, OP-B) &—Fif i 1L
BRI MR 88 S5 22 ol g A H AT 0 A, T R
A5 i A0 o MUY S 22 0 W S A /0 4 e i
B R R . ZHANG SRR
OP-B i i+ FH W4 DE H ik SR AL Y i 4/ 43 2R I R
sl i GC i BRsE T, {3 OP-B #i] GC
R JE B HALAE FH AL 1 75 12— 2D A F 5

Ras [6] 5 3 [N K % 2 1 A (Ras homologous gene
family member A ,Rho A)/Rho FH I i NS HE R 1 1 1
( Rho-associated coiled-coil forming protein kinase,
ROCK1) 5 51l p& 2 5 A0 N 1T 7% 3 5 200 S A A A 4
JLJEV 3 25 22 b 2 i 2 2 i AR ST R B, Rho A
ROCK1 7£ GC dH 41vp g 23K, M| Rho A/ROCKI1 i
S B R GC bR 2B I K A%  {H OP-B g
38 53 5 Rho A/ROCKI {5538 4 ] 15 i Jod X B
e SO A 1 O N - O P B A NS O S DR VR 1
Walker-256 Jiffid 41 21 57 15 i K BUBEEY , #%% OP-B
Xof iR A A S I S R AR AR FBILAR] , LA Sy i IR 7
it TARRMEE S %

1 #MRERE

L1 S8ah

466 H 6 iy SPF 2% SD KR (MERESTF) I T
ECDUR 2 Bl ) S 3 vl [ A 7 VF TR - SCXK (55)
2019-0004 ], fAFfit 180 ~200 g 55 45 F: 18 ~22 C,

1 Jal o ASHEGE C il AR B 52 56 5l W) 18 38 2 D1 2 4t
(2022-191) ,
1.2 EZXAE5MNE

OP-B Ity § - & B AE MR A B2 7] s Rho A/
ROCK1 {51 % 18 16 7907 1ML 7% N iR ( lysophosphatidic
acid, LPA) Il [ 5E[H sigma 23w 5 J5UN A i 5% 7% i b i
4 R ( TdT-mediated dUTP-biotin nick end labeling,
TUNEL) 4fi jfg 4 = & 9 ik 7] & 95 K K§-OF 40
(hematoxylin-eosin , HE) Je a1 iR57| &) B b 7 | B 3E
TR A BR 2 B S I8 — 40 40 A% 3 58 0 s 67
(proliferating cell nuclear antigen, Ki-67) | 1] % %1 2 i
AR R A AR E H /K f# -3 ( cleaved cysteinyl aspartate
specific proteinase-3, Cleaved Caspase-3 ), Rho A,
ROCK1 ,GAPDH #i {4 ¢ HRP Fric ¥t — 3t 1gG 1
F 2 [E Abcam 23 7] ; Rho A ROCK1 5| ¥yl FJb 5t %
FHAIRHAT R 7] 5 qPCR 8GR & W F L 5T Solarbio
A T] RNA SRR &0 B IR A M RO R
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Al BRGNS A EIEE I AEY R BRA R &
FHR G & B s R AR RSB A R A
Al LA R A HAS olympus 22 w5 V1A HLIW A L
g PR A BRA F 5 S22 2 3R 5 i
JZ W (real-time quantitative polymerase chain reaction,
RT-qPCR) X A & [F ABT 23 w5 it ik AUl A £ [
biorad /7] ; Walker-256 ez 4H A 5 35 E ATCC AT,
1.3 =gk

131 SR R A Walker-256 Jif
TR B AR R, SR ES AR 9] . T
3 FUR BRI P T 5 Walker-256 4 il ki (2x107/mlL)
0.3 mL, 1 J&J5 PLad & R 5 Ak 58 K B, Wi 4R IR K
Walker-256 #ififd. T 3 HORRUZE A RTESS 0.2 mL
AR, 1 RS Lo R AR SE R B, 23 B IR AR, F1 0
Hr(0.8 em%0.8 ecmx0.5 ecm) 4T 60 H K ERE(H
KA RIX R AZ AL ) o 1 J a4l 10 HOR B LA
PR A B, AR O R AT WA, A0 T RE AL R AR AR
>1 em I OGHT , TR IE oW A% 4= 20 AL O i
B o S 10 HOR B A B AL AL 20 , i A e A g
i 100% o K% 50 HUR UL A BELE v ik 7
FIRIA] OP-B I b iR 21 S R A, B2 10 L
DMSO ¥ OP-B J&5 , A= B /K AT Hi BE, OP-B Ik .t
A R B 4 DA 17.5.35.70 mg/kg ) OP-B J
B RN R TSR AR PR A, BRRZE K R
FETE S AR A A BRER K, B0 IR B S 70 me/kg
i) OP-B Ff I8 i v E & 1 mg/kg i) Rho A/ROCK1 {55
3 B0 7] ( lysophosphatidic acid, LPA)M' | 441K
BT L2 1 K6 21 d,

1.3.2 BREAAO MR R A AR &5
—K&525 24 h )5, LA B RRIRALSE 50 H R BT 70 B
g, 006 e Jo i AR, I SRR R [ R R =
(R ZH - F e B — 25 21 32 b R Bl i ) /8 B - 1
JEEX100% ] ,

1.3.3 HE Q@ WERMALUES  HHSERS
Jifes AR [ 2 A 4% Z2 R EE R, (A A,
R LH I H A 4 wm SR, LIS S5 XU R R4 T HE 3
. TEOG W UEE T WSS AN MR 25 R ig ZH 2250 o
1.3.4 TUNEL 3t i s v 13,3 b
VI3 % XK IE 10 min, BERRER 2 th i (PBS)
PRI 3 W, U IR TUNEL 2300 &0 13 B 45 1 S 0
DAB gLt )5, Yl A FIRR Bl K , W& BT, v
PR B, 72 WGBTS AN i iy 28 Ak, IR
2R M 0 T 5 (AR U 3 = U T e 4 i e e 40 i

2 Erx100% ) .

1.3.5  fuyg 24k 2% gL 8 1 K I Ki-67 | Cleaved
Caspase-3 WL 4 1.3.3 R b) v E I
BAL PR S, ] 121 000 5 B (94T Ki-67 . Cleaved
Caspase-3 HLIRIG & i %, 7EE M T 5 HRP FRic i —
L IgG(1:1 000) %% 1 h,DAB AWIFE 3~ 15 min, fifi
PG 2 U 40 B8 R, €00 200 i 00 Sy 7 &40 e
fdi 1 Tmage pro Plus 6. 0 243t FHPE AU

1.3.6  RT-qPCR 74 Rho A ROCKI1 3Rk
fd1 ) TRIzol 1277 73 25 5 HURI AT ZH 215 RNA 4% BRI
A& B 5 & B cDNA | L & I N AR R, 973 H W
RNA, % # GAPDH fEh W S, I 4% 14 Bl A8 %
(95 °C 2 min) ,Z5M:(95 °C 30 s) ,iB k(60 °C 30 s),
FEA (72 °C 20 s) ,42 MEHR, R 274 B A HIW
FE R A AR 87K o

®1 5149F75
A SIS (5'—3")
Rho A _E¥# : AGGACCAGTTCCCAGAGGTT
T : ACTATCAGGGCTGTCGATTGG
ROCKI _E ¥ : CGACCTGTAACCCAAGGAGA
T : TCTCCACTTTGCCACTGCAA
[-3# : CTTTGGTATCGTGGAAGGACTC
GAPDH

T : GTAGAGGCAGGGATGATGTTC

1.3.7 Western blot 3£ Rho A . ROCK1 [ FEik

FIH RIPA 22 phi S U A 2L SR 11, 4 BCA 2R
FB I A2 1R 7 6 28 i SDS-PAGE Hijik %% PVDF i,
5% NG W Ry B+ )5, — 3T Rho A(1:1 000) ,ROCKI1
(1:1000) .GAPDH (1:2 000) 4 C W& it 9, 3 &
1:1 000 #F& HRP Fric i —#HT IgG(1:2 000) =i H
90 min, fiff Ffb2% & GG R 48 5% , L GAPDH i 4
2 Image J JAFO BT 4 250 I EEAEL THRLAS TR 13636
1.4 %t 594

GraphPad Prism 7. 0 #{4 F 4 Hrdcds . it
B x+s Fon. BHERE T Z 00 T 24 M s,
HE— 5 P2 ] 14 L 5k ] SNK-g 65, P<0. 05 222
SHEAGEE X,

2 #R

2.1 OP-B xd it &£ K e 30

LML U, OP-B AR | A g 751 o 2 g Jo o
PR A, 108 A T (P<0. 05) 5 5 OP-B w5
i 2 PO, S 0 2L e o AR AR 2 T vy IR R
[ (P<0.05) , WL 1,
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KA B2 b4 ;0. P<0. 05,5 OP-B ¥ A& 21 3b 45 ;d: P<0. 05,5 OP-B &7 S 4 kix

Bl SEXRMBEERELRMERE ER MERLER

2.2 OP-Bx{ AP LR &5 69 %R e AR 18 €0 1 0 L Dk 2L, i R 0 i O T R S A
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Z AW H AL @A SR A, OP-B I,
Hp R 2 R 20 HE A AN L AR AL, S A
W05 5 OP-B &y i 2 LA, i 751 2 e g 240 i A=
RERBNKE TR RS, DL 2,
2.3 OP-B 75 20282 20 LB = 849 %5 v

SR L, OP-B AR Hb e A 2 M 2L 21
YL E L R 2 IR AR iR TR B e
rf OP-B 35551 2t 20 Mo 4 B 8 T 28 T v e o Bt (P<
0.05) ;5 OP-B & 7] i 41 Hb A, S0 77 A e 41 21

OP-B {IG57) 341

HE 3 6 il % 45 B Jes 28 4R £ i 7 7

(P<0.05), L& 3,
2.4 OP-B 3t Ki-67 .Cleaved Caspase-3 & & &3k 6%
T PE A4 R B 7R, Ki-67 . Cleaved Caspase-3 [H{E
YA B, ST AR, OP-B G, H v ) 2 2
JH 2R Ki-67 BHIE R T & F# K, Cleaved Caspase-3 [H
PR T, Hop OP-B 5 5] it 21 Ki-67 | Cleaved
Caspase-3 /{5 AW i (P<0.05) 5 5 OP-B =7l i
YLHAE , WG VA IR A 2 v KG-67 PR 1 35 7
Cleaved Caspase-3 fHM: % g &K (P<0.05) , LK 4,

[E kel
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AR 125 %
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413 B
A B 4Pr 4Rt TUNEL £ &4 R ;B S UM BA R mie A —F ki 1.8 A 4;2.0P-BIKH &41;3.0P-B ¥
40 ;4:0P-B Z7 F4 ;5. 8E A 40 ;a: P<0.05, 5AEA 201k 48 ;b P<0. 05,5 OP-B &5 &4k 4% ;¢ P<0. 05,
5 OP-B ¥ 7] #4145 ;d: P<0.05,5 OP-B & 7] &4 b3k
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= ¢
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A &0 b i 2027 Ki-67 \Cleaved Caspase-3 & ik 44 %, 9% A4 25 R ; B . b 5 20 2% Ki-67 . Cleaved Caspase-3 Fa £ 53k
B 1 AR ,;2.0P-B KA &40;3:0P-B F # 2 20;4:0P-B F 7 2 4;5: % EH;a: P<0.05, 54 A 21 1b45
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#h
SRR A, OP-B G , rfr |5 771 et 4 i 2HL 2
Rho A [ROCK1 ) mRNA J% & [ 3% ik 7K - I 25 B AIX
(P<0.05) ;5 OP-B &5l & 41 Hu A, i 771) 2 b g 24
21 Rho A \ROCK1 mRNA } 7 [ 5/KF 5 T 5
(P<0.05) , iLI& 5,
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AUk /L, OP-B AT 4k 25 AT e Jo ot AR R, ] ) o
g5 R 1 Ki-67 35, e kb6 40 i 0 v K i 12 4R
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1. 454128 ;2. OP-B A& 57 & 2033 . OP-B W /| & 20;4,0P-B Z /) T 405 3% A 20 ;2. P<0. 05, 5B A 20 bk 45 ;b . P<
0.05,5 OP-B k7] &40t %8;¢: P<0.05,5 OP-B ¥ #| T4 b4 ;d. P<0.05,5 OP-B & A T4 L&
A ; Western blot i%#| &21 Rho A . ROCK1 & & & A H 51 ;B: RT-qPCR F= Western blot #-#] Rho A [ ROCK1 #4 48 %}
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Rho A J& Rho ZJEH i —Flv/IN GTP ik 1, 5 H:
NN T ROCK 4542 S5 kKRR,
Rho A 33 i) ROCK 34 B 5 S0 4i i i 4% =
2", CAHTFEEY, Rho A/ROCKI J B 78 5% fb /4
KT B 7530 R W it Ak i B S mfE T,
320 8% T 0 o) 485 i o 0 A K R RS L Rho A/
ROCKI {55-1% 52 55 Jilidi 9 1007857 A4 150, T Lk 553 908 o
B RAR R T 4 R A 2.9 Rk 7B
GC 1, Rho A/ROCK1 3 [ (1) 3 1% AT AR 2 GC 4 Jfd 3%
Fi, #0] Rho A/ROCKI {5538 % AT # il N-HH JE-N'-fif§
- PP 3 IS 5 1 R R O R L AR
B, HEARIZH KB Rho A \ROCK1 /) mRNA J¢ 5 [ &3k
K455 . OP-B FHi/5 AT | Rho A . ROCK1 mRNA
KEEFFRiR, M Rho A/ROCKI {5538 [ 4 711
LPA J5,Rho A ROCKI ff) mRNA K& EETEMN
[FIES, Fijgeg o o2 VAR B & Ki-67 3R58 W3 71 &, 8
2 i RE 40 g 8 1= %% | Cleaved Caspase-3 3R ik i 3 [%
5%, 08055 T OP-B X fibysg A= 4 4 il 4 . 261 OP-B
Xof Jie g A A B B A, T g 5 3] Rho A/ROCK1
I S O K

Zi L ik, OP-B Al fgid i ] Rho A/ROCK1 {55
TP BB I AT GC R UM AR ABFREAES)
YISCE FRHIE T OP-B il i 45 Rho A/ROCKI {5538
%, 906 GC bR iy A= <, 15 OP-B 1| Rho A/ROCK1
{55 30 B B R A Re it — 22 IR R .
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