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5T RhoA/ROCK i B 58 KR 2500 15y I Hs o
70 38 B JEE R Bl % T A4 1) 52 i)

EHIF, £ LR B HUL, LR, ZKRF

(P EHBER R 2 TER XA —F . Jbst 102618)
[(WEIEN MERKREINZHhERLZSERERICEEMG T R, K Ras Bl kA B Z#%ER R A(Ras
homolog gene family member A, RhoA)/Rho # & (Rho-associated kinase, ROCK) i #% £ % £ 4F A #L 4] .
ik ¥ 100 R SD M K AL AR F R4 AR 20, R R A& & (16 mg/kg) . P # & (24 mg/kg) . & 7
(32 mg/ke) AR AREFI 4R (1.5 mg/ke) . A 15 R, RAMEDIREF EAHNASCEREEA, LAH
TR e R M ) E KR e e F % 7K & ([ (angiotensin [, AnglD) #= & %8 A~ % 6 (interleukin-6,1L-6) 7K F, 3+ 5
£ F e 2 35 (left ventricular hypertrophy index, LVHD) 5 5 K ¥5-# 41 4 & F= Masson ¢ &, 9,258 JLaG 40 225
A5 &4 ;qRT-PCR #= Western blot &4 PL2E 22 RhoA.ROCK mRNA Z & a k& K-F, R LHRFK
Mk B A KRR B Bk 45 B LVHI Z e % Angll IL-6 /K -F 2 37+ % (P<0. 05) , & WLAL LR &F Y fL A2 % 5t
% -RhoA . ROCK mRNA & & &g Rk KFH B EAFH(P<0.05), HRAMILE, R REIK. P& A FTAfIR
AR-E-F) 20 B, Bk 4 /& LVHI & f2 & Angll . 1L-6 K -F 34 B F F B (P<T0.05), & PLEF 4 42 & 5 4%, RhoA,
ROCK mRNA % % & F& ik K -F 3 £ F BAL(P<0. 05, 4R ARG A4 K Ko M 22 RhoA ROCK mRNA % & §

RAR AR AR, RO 04 A B A B AR, IR

R RF A

2 AR F fe R 9B KR A S ke B LVHI A=

sk Angll\IL-6 A F . & 35 F B4, AU 5 475 RhoA/ROCKAS § % 4 % ,
[@AIRIE: £5 IR 45 5 8% ; RhoA; ROCA; & 5 £ 4

[P E S 2ES]IR285.5

e I O L R 1 R R N R 2 — .
L% B JE (left ventricular hypertrophy, LVH) &5
I FE5 F 2R I A2 — o — 5 T H T T
A FE 0 B AR 3G 5 5 53— 5 T g L 0 8 A E
JEE P JILG o ) 6 B 5 0 I A8 R 9 ) f B PR R 2
—U AT SCERIC R IR A 9 LVH 7RO LA
R ECORE R AR . F.LVH Bl
O I 0 AR 9 () FE 4, . R[] 1R 35 PR 5% 76 At B
A (Ras homolog gene family member A, RhoA)/
Rho 3 fiff (Rho-associated kinase, ROCK) il J&1E &
550 LA L B VI AR G W15 5 3 Sl R T AL )G
A DAGE HE 22 i W 5 A4 5 780 DT B 4 B I S B
L4 T A8 A AR . B, 30 ] RhoA/ROCK i
PV RIGYT LVH MEE T B, RERRMER P
2R SR I BAT B IR YK I AR AR
JEIBEL 3 BSOS A0 B0 38 A UL L L R 0 UL 4
JHE XL A PA) B Y A0 o) e ot PR 2 S 1 AR B0 40 i
TR B R T, R 2R AT R AR = i
DR Bl I 77 6 41 00 P Tl AR N T K - L TR
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Jo 2o AR Ak A 5 6 B0 AR B i A 0 4 R O R AR M .
A S B 38 3 i 32 B bk s s i 2 LVH gy s R,
W28 KRR 2R 06 R B0 25 A 1) 5% i O % 5 L AR
B

1 ##

1.1 Zhy  fdREMErE SD KR 100 H 5% .8 JH
W, A A (240£20) g, W F BRI E 0 A YR
AR LW A 7 1 AT IE S : SCXK (H) 2020—
0051 ], JIrAa g4 ¥ 1 o i B sl 0y ) 35 0 D00 ML 5% L 3R
JER 25 C R R 6020, S8 = 0E N A IR 1R G
TS0 5%

L2 29 Andsn KRR E ok BRAR AR5 R 5 (it
20150902) : 4% ¥ VL. 24 Ml £ PR VL 95 i) 245 B 0y A B
AR AU 2B KRR A (L5 20013048) : s &
EL WY 245 4% P e 0 A PR A Wl s ROBR I 48 Kk & 1
(angiotensin [ ,» Ang Il ) ELISA i # & (3t 5
20071015), 4 4 ffl A+ & 6 Cinterleukin-6, I1L-6)
ELISA i #] & (3t 5 20100328): i 1136 4E 915
qRT-PCR ¥ 3 519 th 75 M1 4 i 39 A4 W) B B PR 2
) A il TRIzol iR #) (48 5 15596026) : Invitrogen
oy F) s 8 SRR & (5845 R123-01) . qRT-PCR i
g (B85 Q121-02) : Fg 5T 5 Ml B /A F] s Western
blot fif FH$T 4 : Abcam 2 &) s — 3T 4 Pt RhoA
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SolE B R (abd0673) | i ROCK2 # 55 [ P 1A
(ab125025) , i 2y BRAR 23 404k Py B b 10 1 Ll 3471
% 1gG(ab205718) ,

2 AHiE

2.1 B oyl BRI ] K R BB AL 4 R T
AR ARG KRG P 70 4L ARIR % A 4
B4 15 H, BRITF ARG R I8 3 8 Ik 46 745
A2 A R LVH SRS 8 S L 2 A 4
B, 52 & I AR BRI EOIR T
1 emkh o DU 8 e Je 41 18 3= 3 ik 43 AL, fifi 2 35 4
WA IR KB ZE ki 0 22 K08 . TR
ARy ik oy B M s ik, (A AT G Eah k. RJF 2
JE 45 P I B o S 90 S0 KRR 4 . R BRI
4 AT S il AT 4 = 20 mmHg DA B H & T 135
mmHg, $##/8 LVH #5785 il il o . 52 5 0 2 o o
A K BUBE T SRR A A 1 2 U, DU B b b 38 R B, AR
AR A7 7 A H 1.5 mg/ke, RIKREA.
H R R A H 16,24 .32 me/ke., A HEH
B2y 1k 8 . BT ARG A A A 45 R
ALK HE T . 1) SR B A R 1 UK R A AR T
TG,

2.2 e e B L R A S 2.4.8
JEL s 43 03000 k4% A K B 22 35 TR 24 1 2 8 ikl
A L ESEIN R 3 W BT A

2.3  ELISA 3E @ KR Angll 1L-6 ZKF H

25 8 JiJa A A KR EBNPKR ML, 2 000 r/min & .0
10 min, BU_F 35 . 4% B8 ELISA 320570 € Ui W1 45 00 5
M3E Ang Il JIL-6 /K-,

2.4 e B KA O BN EFE B (left ventricu-
lar hypertrophy index, LVHD % 254 12 h
F1%) DA L B e S L AT O e fs o B I S ] Y8 1) 2
FHLER 7K i IV B AR T AR A JRUAS S0 55 U0 5 B R
= 1] B HEB AR BT AL L A O o0 = B, 200 E B
SR & i L E/E 8 LVHIL

2.5 ONWMALUESR NS WAOE KA
Ab B B O AL, BT A0 2 5 v E
WRLITERIE A S Y) R o3 0l AT 98 ARORS - 4L Che-
matoxylin-eosin, HE) %¢ & fil Masson ¢ ff,, 25 K
BLO WL ZHZUB 8 228 A S LA 4e AL R 5 . K
—HB O WLE TR T RAT

2.6 gqRT-PCR £l £ 21 0> JL 41 41 RhoA,ROCK
mRNA K OB P AR AE 0 L R T TRIzol
SRR 4R R RNA, & 78 5k 5 i cDNAL RS
FH SYBR Green [ %GB AR 47 qRT-PCR 9"
B AR ER 1, WS PE 95 C L5 min; I 2R
JORE 95 CF B 10 5,60 CFRBE 30 s, FAF
40 sVl 2295 CF by 15 5,60 C R Sz hif
60 5,95 CTF M 15 s, R 2 >k it Cr i
THE H R 5 A X 3R 8 K . DL Bractin fE
NZ,

&1 qRT-PCR3|#F3

HN g4 53

R4 5'-3'

Bractin mRNA
RhoA mRNA
ROCK mRNA

CCCATCTATGAGGGTTACGC
GTTTATGTGCCCACGGTGTT
AACCCAGGTAAAGGAACT

TTTAATGTCACGCACGATTTC
CAGCTGTGTCCCATAAAGCC
CCAACTGAGTCGAAAGAG

2.7 Western blot ¥ £ 20 .0 L 40 21 RhoA,
ROCK HHFRIEKF  BORARAER O LA L, 5
B TR S K A s A & PMSFE 1) 24 WK
UK EREASIH ., 30 min 5.4 CF 12 000 r/min
0 5 min, L FIE W, FCHl 109643 B I LA V0 YR 4
B B 50 pg B _EAE, B K ALH 5 min {8 A8
PER G ERE R EEI G 4 Cidid;  TBS i i
Ja MR TgG —H (R BEASE 1:1 0000, E it
TEE 2 h; TBS 11 JECL B )5 & T B sz 1%
SRR S K S E Sy S O

2.8 GiiteE ik R SPSS 25 BAF AT SR it
O3 . SRS R U B AR E 25 (e ) AT
Giit ek . WA R BRI « K g 22 4 A
Fo R B R R O 22 4007 S 80 2 J HL Ak Y SNK
K., P<<0.05 FRERAZRITFREX.

3 HR

3.1 RBRE X @ Fps LVH KR I 46 1 5%
M BRI S 2.4.8 Fl SR TR AL BRI
KB4 2 8 3 TH s (P<<0.05), 25 4 G,
SRR 2 B AR 3 R 4 R R PR 2 s ) e 4
JEBA R T (P<<0.05), M2y 8 JHJG., 5B 4 I
B R ZEA  H L 00 A RS 38 R A R R 4R
JE 44 i FEREAR (P<<0.05), W% 2,

3.2 RBEREX @ ER LVH KR E Angl .
IL-6 KPR sZm 58 T A 4 A, 485 8 21 K Bl
i Angll JIL-6 /KF & 25 F+ 5 (P<C0. 05), HHiHR
AL RIRRAG i 7] 2t 4 A R ARIR 3% 1) 45 K
FUIME Ang Il JIL-6 7K F-34) i E R (P<<0. 05), H.
AR A 20 K B il 3 Ang 1 IL-6 7K P Ik (P <<
0.05) L3 3.
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%2 RREMBOLER LVH X RKREEHZIE (L)

w ., W45 & /mmHg A A
B 5 ) iy KT a2 4 | ESE | GERNE

BT A 15 110. 68+10. 83 109. 24+10. 66 109. 89+10.73 111.674+10.58

BT 15 109. 57410. 69 145.55+15.19" 145. 22415, 28~ 146.78+15.34"
KEEZMAE 15 109. 61410.75 145.18+14.18 144.38+15.04 112.83412. 107
KEZhxE 15 110.77+10. 85 146. 93+16. 36 145.21+15.12 110.89+11. 867
KEEERE 15 109.99+10.73 145. 82+ 14. 22 120. 97411, 1274 107. 45411, 437

AR F) 15 108. 85+10. 60 146, 74+15. 34 111.71410.9672°Y 106, 11411. 267

5 ETF ARG, - P<C0.05; 5B A, 7 P<T0. 0555 KR Z AR B4 L 5.2 P<C0. 05; 5 RIKE o R bt 41 1
5,9 P<0.05; 5 KR E &l 4 i, P<<0. 05
£3 RABEMNBMER LVH KBRMF Angll JIL-6 K FEREM(Ts)

49 n Angll /(pg/mL) 1L-6/(pg/mL)

EES/S 15 126.77412. 64 106.11410. 63

B R 15 215.31+21.27" 166.7874-16. 49"
KR 2 AR 15 194. 38420, 747 145. 31414, 747
RIRRE sl 15 176. 54417, 954 134.75413.06%4
KRR = ) 15 157. 79416, 5274 121. 99412, 58%4¢

R F 15 144, 90414, 362400 112. 67411, 277400

WG T AR, P<<0.05; 5 BRI AL HdE,© P<<0. 055 55 FK B % % B4 .~ P<<0. 05 15 K R 2 b ) R 41 1
8,9 P<C0.05; S RFRE MAIEA LY P<0.05
3.3 RKEMAKRLELEREMYEN SHEFEAR KBl LVHI 2 3 B A% (P<<0. 05) » HARAR X F1 41
2H P B 2 K B LVHIT 2 38 (P <<0. 05), KB LVHI 8348 T KRR & 7 &2 4 (P<<0. 05),
SRRV R RBRERAR i a2 RO Lk 4.
F1 RREMNARELCERER LVHIHEM(x L)

o9 n Ze 03 i /mg R/ g LVHI/(mg/g)
BFEAR 15 669.68£83. 71 423.19465. 39 1.5840. 16
e A 15 775.89+96. 98" 394.92+61. 87 1.9640.20"
RIBR A 22 15 758. 61497, 33 405.07464. 88 1.8740.19
KR Z i 15 733.56+93. 82 405. 90 64. 70 1.80+0.19%
KR E &R = 15 714.97492.12 417.84465.12 1.7140.15%2
AR ) 15 661.23+80. 6574 420.95+63. 98 1.5940. 147400

T HBRFARALE " P<<0.05; SR .7 P<<0.05; 5 KIKEMAZ A b2 P<<0. 05; 5 KRR F Pl &4t
.9 P<0. 05; 5 KB E B/l i 41 148 .© P<C0. 05
3.4 6 HAREONALZUEASAM LUASZ HE O LA M 8] TG A 020 0 60 100 SR 2 2 . 15780 21 K R
et J5 o BT AR K B0 LA I 25 B R /NIE 3 O WUV ZL 53 A AN 35 57 o 45 K6 AS 175 AT » 40 i 1) 25 L
JiL 3% e o 3 A HE 9 8 5 K8 AR MR AL SR W R 21 ) Joi K I 7 ] B 489 B AL O S M DL AT 4E I
TR 2 R B UL 240 L 2 % €5 AN 335 L HE B 25 AL ) B LR YRR B ™ B . &R T 2 K B0 UL TE] J5T £F 4
R AAEHRREE A ONHLL G AEFTN AR TR T A AR R 21 2 ] L 45 5 20 4 4
A . RIBE AN KROS5 BF AR, AN T R BE AR U A% 5 T A AR TS 387 A1) 2L R R R 2R 8 ) it
RIKRZE B AR S BT AR LR, CUAM gAEa e, WEl,
HEZFE 2L o WLET 2 1A AN ) A5 32 110 L oty B 222 i 3.5 6 41 KELMAZ RhoA ROCK mRNA Fi&
Bepg sy, ol WA ReAn M AR 18 4 SHCRLAL LB, pmIxT R AR R ST R4 e B ALK
O L2 L HE 51 258 hy 5 LR 2 Wy 244 ih AN BT I LD L4 40 RhoA .ROCK mRNA FI% 148 4 F& ik
KIRR ARG ARG PR RO LA KSE BT (P<<0.05), SEM 4] i, K AR
BELWRZES . Masson Re)q MRFARALLLE R4 f K B Z AR, P60 8 400 Roo L4l 8
O LA B A 3 5 o0 WLZH 23 70 A 59 50 254 3 i » EL RhoA . ROCK mRNA FI & [ A X} 87K V3 g 2
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FEAIR (P<20. 05) AR AR 3 A1) 41 K B0 ILZH 2 RhoA |
ROCK mRNA Fl# A 3K K il R R 1
TER SRR AR, WER 5 FE 2,

HEJ: (A, Massont {7,

RIRZ k2l HRRER ) k4 KIRFMGA AL BRI RTFARLE

A 2 A

Bl 6 AXROMARBIIWN10X204)
4 Itig
LVH J& & M8 5 0L 0 #% B i 2 — . &L

PR I W Bl g 2 B far 4 0T 3 i — b R M
o 2B 0 2 RE R L0 LB O AR L R
BB P RE BN LA B U WLET 41625, HOIE i A b &
ZRE RS LVH 2w i 4 R B Ak 2o
TE R A I R Sk b KA 0 o, 2 B e O 9
i 7 v 45 7 A LR . AS B 5 R IR S Bl Bk 46
A8 A LVH KRR R, 25 5 % B0 A8 8 K R If TR
FE i s LVHI B4, 0 WLET 2 45 4 35 6L . 27 4t 10 f
15 7 [ J5E AT L 7K Ji R 48 RE 40 B R L O f A K
TR I IR BE

RIREAE N R IK I EA O8R5 B A AL
I3 A RE PR 7K 300 i) 5 0E & A 855 S8 Ak B i
PG Y750 KRR AT 3 A S i R LVH
SR B 20 0 EE BT TR s T Re L A B
LA A A A A R ) RRORR 1 T 4 R (R A
FAMLE % A 52 4 W B . Ang [T A AL RLAE B F o
V-1 LA P i I AE kT 3G i HL R R S
HZRGE A R N Ca ™ Yk B A2 3 1 JE T
VB A0 LA R B K A 2F 44607, i 1L-6 J2 i &
HE S MRS R AR SE I h A L TR A A
KIKE %7 &4 E . LVHL, O AL 2F 4E 1k 72 B A
K Angll JIL-6 7K 735 B & F B, A< 5258 Jir A 7
245 g MR A 1) o i — b ol A8 55 K 2R A I A A )
fE A% 38 2 BRI Ang [T 7K 7o AT &7 5K 1L 4, ik 51 B
I FE A RCR L R A KRR R B A R IR
FVA YT R LVH 40, 0R R0 4554
PR KR ZEXHAIT @i B LVH KROEEW
HAF — @R 0 AL 75 2 — 53

i 4E 3K - RhoA/ROCK 3 # 75 # 1ML JE % fr &
By LVH B8 v & i /E 51 AT )iz &
M. Rho & — 26 Ras tH % . {k GTP i, B A
Z R, o RhoA 78 /v 3 41 g 3R 48 Fn ik [ 5%
SRR R R G AR . ROCK J& Rho F
IiF W R BN F - 2 5178 200 I i 58 50 Cn &
IR 95 30 ik ol A B AL L0 JULARE AE | ok 1t P EE T 40
B iy k. WFse R R ik ROCK [k
BRLSE R o, i A T 3 LAY R SR R BE B . DA
B A B, i T R AS 525, B 4
RhoA ROCK mRNA K& & H £k K& & T
iR F AR 41, M R R & 4 S B 3% A 41 RhoA.
ROCK mRNA J¢ 55 [ 3 35 /K F 56 7 4 ¥ i 35
FAR . H K B % 41 RhoA \ROCK mRNA & % [ #H
XF 23R IK P T R S — o ) AR R R R
A RE3E 1f 0 il RhoA/ROCK {5 5 i i & # X K
B LA PR 4 45
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£5 6 AAROANAL RhoA ROCK mRNA F1F A RZK TR (T
a5 n RhoA mRNA ROCK mRNA RhoA ROCK
BFEAR 15 1.0140. 16 1.0020. 16 0.184-0. 02 0.324-0. 05
H 15 4.8640.82" 5.4340.90" 0.6540.08" 1.56+0.19"
KR FR AR 2 15 3.63+0.59% 4.07+0. 687 0.56+0.07% 1.2840.16%
KIRE Hi & 15 2.5840.43%4 2.6740.45%4 0.43+0.05% 0.97+0.12%4
PN =Tk 15 1.3640.2274¢ 1.2240.2074¢ 0.3140. 0474 0.5340.0774¢
A4 TR 3 | 15 1.1940. 21740 1.08+0, 1574°0 0.2440.0472°0 0.4040.0574°0

HSRTFARALE. " P<0.05; §ERA HE, 7 P<T0. 05; 5 KB RN & 41 L E,© P<<0. 05; 5 KIFRE bl & 41 1
5,9 P<C0. 055 5 K IREK il ik L L 8. P<<0. 05

A B C D E F
[N —

- D G D C— —
C— — -

Boactin CEEE G G GID GIED GID
WA BTFARY B BRI C RIKE MM F4:D. X

ROCK ~

JBR 2R HR R0 ek 4 B TRBR B e R i 415 T AOIR % ) 21

2 Western blot i£#il 6 A KR /O ALALR
RhoA.ROCK & BHFRIAKF
Zi B aR, KR 2 AL #EE 9% 41 i K Bl RhoA/

ROCK i % , i 1fi 98 4% 5 1 s LV H [y 2 A 4k
FoAE S A8 R 28 0L, 3 mT 2 B iR O B E
MIVE AL Z —

5% Tk
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Effect of Gastrodin on Ventricular Remodeling in Hypertensive Rats with Left

Ventricular Hypertrophy: A Study Based on the RhoA/ROCK Pathway

HOU Wei-qiong s JIANG Bei ,ZHAO Yan ,YANG Xun-chao , MAO Wen-chao WU Xin-fang
(First Department of Internal Medicine, Southern Branch of Guang’anmen Hospital , China Academy
of Chinese Medical Sciences, Beijing 102618, China)

[ Abstract ] Objective To investigate the effect of gastrodin on ventricular remodeling in hypertensive rats
with left ventricular hypertrophy (LVH) and its mechanism of action based on the Ras homolog gene fami-
ly, member A (RhoA)/Rho-associated kinase (ROCK) pathway. Methods A total of 100 male Sprague-
Dawley rats were randomly divided into sham-operation group, model group, low-, middle-, and high-dose gastro-
din groups (at doses of 16, 24, and 32 mg/kg, respectively), and enalapril group (1.5 mg/kg), with 15 rats in
each group. A rat model of LVH was established by the abdominal aorta constriction method. ELISA was used to
measure the serum levels of angiotensin [[ (Angll) and interleukin-6 (IL-6); left ventricular hypertrophy index
(LVHD was calculated; hematoxylin and eosin staining and Masson staining were used to observe histomorpho-
logical changes of the myocardium; gRT-PCR and Western blot were used to measure the mRNA and protein ex-
pression of RhoA and ROCK in myocardial tissue. Results Compared with the sham-operation group, the
model group had significant increases in systolic pressure of the caudal artery, LVHI, and serum levels of
Angll and I1.-6 (P<C0.05), a higher degree of myocardial fibrosis, and significant increases in the mRNA
and protein expression levels of RhoA and ROCK (P<C0. 05). Compared with the model group, the low-,
middle-, and high-dose gastrodin groups and the enalapril group had significant reductions in systolic pres-
sure of the caudal artery, LVHI, and serum levels of Ang[l and IL.-6 (P<C0.05), a lower degree of myo-
cardial fibrosis, and significant reductions in the mRNA and protein expression levels of RhoA and ROCK
(P<C0.05). The enalapril group had the lowest mRNA and protein expression levels of RhoA and ROCK
in myocardial tissue, and gastrodin exerted an effect in a dose-dependent manner. Conclusion Gastrodin
can effectively reduce blood pressure of the caudal artery, LLVHI, and serum levels of Ang]l and I1.-6 and
improve ventricular remodeling in hypertensive rats, possibly by inhibiting the RhoA/ROCK signaling
pathway.

[ Key words]Gastrodin; Left ventricular hypertrophy; Signaling pathway; Ras homolog gene family, mem-

ber A; Rho-associated kinase; Ventricular remodeling



