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Sini Decoction improves rat myocardial fibrosis by inhibiting RhoA/ROCK
signaling pathway

YANG Yao', XU Ping',  SHI Yue-ping**
(1. Jinzhou Medical University, Jinzhou 121000, China; 2. The First Affiliated Hospital of Jinzhou Medical University, Jinzhou 121000, China)

ABSTRACT: AIM To explore the effects of Sini Decoction (Aconiti lateralis Radix Praeparata, Zingiberis Rhizo-
ma, Glycyrrhizae Radix et Rhizoma) on rat myocardial fibrosis induced by isoproterenol. METHODS  Forty SD
rats were randomly divided into blank, model, captopril [ 100 mg/ (kg * d) | and Sini Decoction [3.8 g/ (kg + d) ]
groups, with ten rats in each group. Except for the blank group, the rest rats were given subcutaneous injection of
isoproterenol [5 mg/ (kg + d) ] to prepare myocardial fibrosis model, and successive administration lasted for four
weeks. At 20 h after the last administration, hemodynamics changes of heart were detected; heart weight indexes
were calculated; the changes of myocardial pathological morphology were observed by HE and Masson staining; NO
level in serum was measured by nitrale reduetase; SOD activity in serum was measured by xanthinoxidase method;
MDA level in serum was measured by thiobarbituric acid method; the protein expressions of RhoA, ROCKI1 and
eNOS in myocardial tissue were detected by Western blot method. RESULTS Compared with the model group,
the cardiac function of rats was significantly improved ; the myocardial collagen content was significantly decreased
the MDA level in serum was obviously decreased; the NO level and SOD activity were significantly increased; the
protein expressions of RhoA and ROCK1 in myocardium tissue were significantly reduced, and the protein expres-
sion of eNOS was markedly increased in the Sini Decoction group. CONCLUSION  Sini Decoction can improve
the isoproterenol-induced myocardial fibrosis in rats, and its mechanism may be related to inhibiting the RhoA/

ROCK signaling pathway, in turn, raising the expression of eNOS, which leads to reduced oxidative stress.
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O LA 44k ( myocardial fibrosis, MF) %
O AP R SRR ) — A b & B Be, MF JE K
A, O WU AL £F 4E 40 g ( cardiac fibroblast,
CFb) Kk A AL LF 48 40 e ( myofibroblast,
MFb), R EA N, WMIbE (extracellular
matrix, ECM) KEHER, IR 7O BESLE, I
TGRS, s 1 IERF IR RE, B T
R A B, d 23 T — R A ] R0 I 4
fi''' o WFEFH], RhoA/ROCK fE S5 5 T .0
IMEFAEAbny A R, BARROE R X asit—22 i
Nz —F AL & S B (endothelial nitric oxide syn-
thase, eNOS) MKk, MIMiFE AN, o
WU A £ iR iz (HigEig) Y4t
Jr, BT TR HE 3 BREGAH A, HAT R R
W2, AR O LR A i AR ARk
B EAEWEIE I 0037 02 A5 AT LA i S ) RhoA/ROCK
Fig . i eNOS {3k R D SE ALV B, M
T O WLEF4EAL
1 5N
1.1 £3:3h4p  SPF ZelfEfk SD KEL 40 H, 8 ~10
Jili, AU 180 ~220 g (JLHtfERERAWIRH B
MAERAF) , FANHESS SCXK (5T) 2014-0004,
1.2 @ikl HRENE EIRRTENR
( BHERFERIAARA A, L5 41150101) ; RIE
WA (BRI A RA R, it 150404) ;
Uiy SR A (4145 14003093 ) . 32 (it
14019622) . % HE (L5 14015082) My% Rl
Be ki) (Aemt s 25 A FR 2 A ) o Masson
SRl (R ERAEYHEARARAR, #tS
0602A15) ; SOD 5| & . MDA 7] & . NO L
& (M Ry TR, Hits 20151222,
20151215, 20151216) ; 4 4 Marker ( Thermo, il
‘Z#0033759 ) ; Anti-Rockl Rabbit ( Proteintech, it
‘5 21850-1-AP); Anti-Rho A Rabbit (J{FH 7284
IR A BN T, 2 E11061134) ;. Rabbit Anti-
eNOS (Jbmt i R AR AR A A, #t5
AF03179322) ; HRP AffiniPure Goat Anti-Rabbit IgG
(Z£[H EarthOx, #lt5#omo801)
L3 SR JRHaed Looae iy (iR
B TARAF) ; BB T Bk 8% AM-1
(b S 2R R AT ) 5 FIUKL (Bio-Rad) ;
o5 RO UERAL (GE @ T AR) 5 #5.0 AL (Hita-

chi H37); RGBS (Olympus) .
1.4 BAREAE e 40 2 SD KMV
KA, SEA, BAE, RIS AH, Ui
g, BeH 10 H, BEAYAH | RFGE R 4 A DY iy gH
KE T IS HEL LI 3 ~5 AL, FER AR
TESAERRNE LRE, BRI S ST
Ghie 5 mg/kg 1A, WH LK, ELEESJ,
SR AR 5 23 (20 A A U BER
Ko ERTEMAE 1 d FFREY, RIEEHHS T
RHEEF] 100 mg/ (kg - ) HEH, A2 ml/H;
Wiskm A s v (1. T2 HEEEh
5:3:2, FiAudk b AERE A0 A v JIURLIT B0 K R
HORRCER ) 3.8 g E2h/ (kg - )R, &
BUN2 mL/ R, EEA254 Y 28 AL 2
BTPER (2 ml/ ) ZEIBKES .
2 Fik
2.1 R A RAER KRG EEEE 12 h,
FREUCK R i, I 20% 347 30 iE 47 I s v 49 R
P, FEGT RS mL/kg THEEL, /NGO A ISR
Bk, 4540, EITOImET I, CRRRTRA A I A
BR 1 mm R EE AV D AZEA, £F BL-
4208 AEYIME S R R B A2 D E IR, R
FEADCEE . e =W (LVSP) | AL =&k
A (LVEDP) | ZE0 3 N et KB TF BT B %
(xdp/de,,. ) o
2.2 SREREIRHNE KIS0 ME ML Eh F1 2
Je, FERECH G RE, 85 AR MR, A 4 CH
PER K B R RN, WE4R T, TR FRF L
PRECMEST B (heart weight, HW) . 57 4.0 b7
KAy = i B BE, BRSO E, FRAE 220 E R
(LVW), %80 I it = 45 4k (HWI = HW/BW,
BW HpfRJE &) KA OEFREIEH (LVWI=LVW/
BW) .,
2.3 SMRIEM A FILR 0RO 2
HG, BUEZE DR/ 4% 2258 S b [
SE A8 h, ERLBIK, AR, U)K R
4 pmfY) R, 4300 T HE 44 fl Masson Y4t
fil F G2 A ULAR O WU B 24 002, A Im-
age Pro Plus 6. 0 2383 1F 43 #1 Masson 4@ 1.0 il
WA BT EL (CVF),
2.4 XK HF iE P NO, SOD, MDA K-Fmlz L
R 8 1 2R 7E 58 5, PR I 02 R I 4 A3
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S FBKEA IS mL, 4 °C . 3 000 t/min #.0>10 min,
B VSRR ™ e R G B A I, It
BRI

2.5 LY RhoA. ROCKl. eNOS % ik #m ®
BOR AL R, R FEAEOCEHAN KN T
-80 CukFE T &M OLNHLUE MRRER, H
fEsE (BCA) v HE RSN, WK, -
FE, RUK, FRME, B, W40, TEIR L4 C
W 2K, FE—Pi, N TBST EH¥E3 K,
=, BCTHIR EER 1 h, TBST EE¥E 3 K. 4%
ECL &GS el I, FAb2s & 6 sUg A
UG IARAT . i Gel-Pro analyzer 4. 0 k{44745
RorHre

2.6 %itFgak fliH SPSS 17.0 BAF #7403
SN, PTEE R x5 T, TR EIRSKR
TGRS B 22570 FIPA N R 2001, 24
M7 20 8] e H LSD kg, P <0.05 Ry A4S
R, P<0.01 EREARERITEE L,
3 4£R8

3.1 wlEkiRF A FaARE S5 HAE,
PRI LVSP Fl + dp/de,, Y W &ML (P <0.01),
1M LVEDP /KBl TheE (P <0.01); SR
B, RALE R AUy 4 LVSP Ml + dp/de,, 7K
SRR B (P <0.01), LVEDP 7KW & A%
(P<0.01), RAGEFA S U HH 2% IG5
BEY (P>0.05), Wk,

*1 FBAXROHELRHAFRMLER (¥£s, n=10, 1 mmHg =0. 133 kPa)
Tab.1 Rat cardiac hemodynamic detection results in each group (x +s, n =10, 1 mmHg =0. 133 kPa)

2H 5 LVSP/mmHg LVEDP/mmHg ( +dp/dt,, )/ (mmHg-ms ") ( =dp/dt,,, )/ (mmHg-ms™")
ZHAH 112.39 +6. 14 4.57 +0.39 5.11 0. 48 ~ (4.65+0.40)
e 79.79 +5. 60 ** 13.63 £0.93 ™ 2.95+0.52* —(2.81£0.52) **
RIEE R H 90. 83 +5.36% 8.29 +0.73% 4.05 £0. 40% —(3.72£0.41)*
[UpTRP7E:) 90. 10 +4.21% 8.37 =0. 70" 4.04 +0.90" —(3.61 £0.46)*

H 5 AAE, P <0.01; S5EEREIAHLE, P <0.01

3.2 SpmAERAoLER S A4, #ag
HW ., HWI fl LVWI B R FF (P<0.01); S5
RUZH LA, RAEE R4 A5 7240 HW, HWI Al
LVWI B R R (P <0.01) , RICEFZH 5 03k
W ERTGFE L (P>0.05), k2,

F2 FEAROEREREHK CVFE (xxs, n=10)
Tab.2 Rat heart weight index and CVF in each group

(xxs, n=10)

HWL/ LYWL/
4 HW/g o o CVE/%
(mg-g”’) (mgg™)
2 HHA 1.21£0.06 2.84+0.09 1.91£0.10  4.09 +0.88
AL 1.33 £0.08 ** 3.43 £0.18 ™ 2.50 £0. 15 ™ 16.69 +1.58 **
FACEHMA 114 £0.10% 3.08 £0. 16 2.23 0. 13**  11.60 £1.53%
P A 1.22 £0.07* 3.13 £0. 12* 2.30 £0. 10* 10.81 £1.31%

e SaAgiE, P <0.01; SHHA A, P <0.01
3.3 mEHBAFE HE R@LEE. 25 4.0
LA B Ko WU T AE AR L 4540 e 8%, HESRESE,
SUBCHEMT, ARz E T, ROREDE ; BOAYZLO IUE
AW, —Sodi i R PR, A Rk R
I, DA m T, MO, 24, Rt
S ) 2F R D 3 97 2 R 0 A 34 R LS [R) R B ) ek
., WK1, Masson Yeft 4 5. 25 9 26 78 40 o [a] {X
AL DL/ D B Y A €0 ) S ST A 5 AR R KR i ST
eV, GEIMZERL; G A ZH A0 3 37 20 FAR A
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IR LT YEgi b o R IPP 6. 0 43 #7344 53 BT e 7%
h, S A, BRI CVF BB S (P <
0.01), RALHFILLFNUEZHL]L CVEF FEAH 41 1
BIAL (P <0.01), HILWY 25 TG 2#=E L
(P>0.05), WE2, #£2,

1 FAKXROHELR HE JEE (x200)

Fig.1 HE staining images of rat myocardial tissue in

each group ( x200)

3.4 KRikF NO, SOD, MDA A-Fii 5
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DIz

CEFLUFIE

E2 ZHAKXROHEL Masson EE ( x200)
Fig.2 Masson staining images of rat myocardial tissue

in each group ( x200)

25 FALHEH, BRI R BRI o NO JK~F- il SOD
W AR (P <0.01), MDA JK-F 3% Tt &
(P <0.01); R +GH ) 4L F0 70 3% 37 2H R BRI 37 o
NO JKF- 1 SOD i Jy B B4 WY B Tk (P <
0.01), MDA K-FH]RFEML (P <0.01), {HLM
2T I (P>0.05), W3,

£33 FAAXRMFEH NO, SOD, MDA kF (x5, n=

10)
Tab.3 NO, SOD, MDA levels in the serum of rats in each

group (x xs, n=10)

NO/ SOD/ MDA/
ZH 5]
(p,mol-L’l) (U-mL~1) (nmol-mL ")
254 42.59 £9.04 275.06 £18.91  5.43 +0.76
P ZH 16.29 +4.95*  208.59 +13.76* 11.34 +1. 66 **
RHEHFIZH 32.36 +5. 82" 240.82 +16. 82"  7.23 +1.09*
[UBTIRV7EAE 30.56 £7. 10" 232.57 £17.77% 7.84 =1.21%

F: A4, "P<0.01; SHRIL EE, ¥ P <0.01

3.5 Western blot &8 R L& & [ Gel-pro 4. 0 # {4
AR, S AR, BB KON
H1 RhoA I ROCKI KRB B ET&E (P <
0.01), eNOS HHFALWERM (P<0.01); 5
BRI L, AR FEE ) 41 R0 DU 37 20 K RO LA 21
1 RhoA 1 ROCK1 (8 F7K V-4 W FHFEAL (P <
0.01), {HILMZH 22 R G IT=E L (P>0.05),
SRR L, DU KRG LA eNOS 2
HRX BT E (P<0.05), RIEHEFIL eNOS &
FRBRETE (P<0.01), HIPHZESF TSR
e (P>0.05), W3, %4,

ROCKI(160 kD) ‘e GRS aa— S

s
I

AZHHA BHERHA CHFE DINEZHA
HRIA

B3 FAXROAEAZLAF RhoA, ROCKI, eNOS EH
By FRIE
Fig.3 Expressions of RhoA, ROCK1, eNOS protein in

myocardial tissue of rats in each group

F4 FBHAROIHALZH RhoA, ROCKI1, eNOS EHH
KiE (xxs, n=10)
Tab.4 Expression of RhoA, ROCK1, eNOS protein in

myocardial tissue of rats in each group (x %+,

n=10)
gl RhoA/B-Actin ~ ROCK1/B-Actin  eNOS/B-Actin
=L 0.21 £0.01 0.48 +0.01 0.57 +0. 04
BT ZH 0.49 +0.02* 0.75 +0.03 ™ 0.22 £0.01 **
RICWAA  0.38£0.01% 0.62 +0. 02* 0.31 +0.02%
UPUIN7ES| 0.40 £0. 02% 0.64 +0.02% 0.27 +0.02*

H: A4, P <0.01; 5HMY P <0.05,
#p<0.01

4 itip
o WILET AR I A0 I A 82 1) R B
b 2R Y BE, B0 2 O L5 0 (1 1) 78 A 17
SN ) B e g ¢ B 1IN | B 2 XA 5 -2a o
JERSGTT A PO B (O HER O LS
Fo. DMERERAE) BRI R EEIR, O
YRR BT, CHIBLLRET . CRIKT &
Wi, FE2 DORFAFIK . 5 MLABs, TP P4 s
WBIT, WIS REY, PENIEHLO LT 4L )7
RARBE AT BB
PO E (HEIE Y, O I BE R 2> 2 g
Jr, BARL . SIS K . SUE AR 2
YRR, XRATFAR R EOOLR . Sk
REREALAE.0 B A By ™ L oy 240
Bk, WIORY, BURBRZS LB, 77 B2
Sy 3 LA T RO . R K BB 0y, H
FERAH AT, HE . TR
TR, =207, WEETLIZ . B
WEFE R B, VU3 16 107 O WLET 4 A6 7 T A0 5
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=, ERSNE LIRRSSIOIE 4R B
AN R, AT AR O ILET 4k Ak KRR I 2
SOD {51t S FAIk MDA /K pusdiy A Hia Ak
YERE, Jr7lri 3 wReh KRS 35 n] 4 R0 i
AR T H 3, R B YE PR A0 i 1
S R ) QSR 7 31 I B V74 S i B R T AR ¢
AL, IR CE O AT 4L VE R, ARsE
A — R R IX — A AL o

RhoA/ROCK {5 518 % J& £ Fi (5 % 38 #% 19 I
Wi, WATIRMIER, S5Z80 A5 R
PR, oA T O AUIEERLG
AT Rho S Ras MKW —F /Ny T G &
1, RhoA 25 Rho Z W& & M W it Z —; Rock f&
RhoA T ik, & RhoA Fk N F ¥, HG R
Rockl FE @1 %0 CFb (14346 KO BILAN it o7 7= 45
TEL LT At R BRI, eNOS 1y 121y
e Ak eNOS Ptk —%fb A (NO), i 370
WLAH R T eI 22 o WLEE AG), DT ) SR 470 LY
YER . BFSE R, O WLE IR eNOS 1y %% 3k K /N L
WSS T SR DR, I U A
S B WUEE 2 WS EsR, ROCK f) il )
XFIAE R B A R VE AT, nI il eNOS ik L,
e 2 5 U A IO R B A B B A
AR S AR R DU 3 37 42 75 2 A # il RhoA/ROCK
I E R, T I eNOS Rk,
A A VA SR AR N O R B O LR AR IV

ARG R, SR AL, DA R
R LVSP #1 + dp/de,,, /K V-3 8 &8 7+, LVEDP /K
S 8 AR, U DU 3 RE AR G b e O LT
AN, Ui K R HWI, LVWI J CVF 42 AY
IR REAG, TEB T DU e AGE O LA 4
ft.. HE, Masson Y25 SR, DU % 6B 05 M
A2 R E GO A dEf B PE T, JF T —
SEFEPE WD A i, AR AL 2 R RO LA 21
RhoA 1 ROCK1 4 [ ) ik BB &5 T 1F & 4,
A PO 7697 e, LA R PRt AT, 1R
DU 3% 37 AT #i il RhoA/ROCK {5 53 % A9 05 o Ik
Ah, DU AR AR 410 L S b eNOS (55
KA 2 IfiE T NO JKETHE, SOD i b
58, MDA ZKSFR#AK, UEB T U3 97 2 3 i 9 2% 4
TR B 2] TR ORI MER . 25 LTk, U5y
05O VAT AEAL AL I AT 58 5 0 RhoA/ROCK {5
Sl A, PRI R eNOS YA, R
PRI IR R K
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tEEEORBEX/NMRKAL SOD FARKELERASENH N

# w, #aE, B w, X &, fF B, KEE, HEF
(1. RAFEHAY, DIEAFARRRARALEHAAARERER LR EET M, T &4 611137,
2. AFFHEAFAHERFEEXIEXRERLRE, L% 100875)

WE: B R EFEEBEORE (FAES. 43, #MEI8%) X SAMP8 /MR 2= 181288 . ¥ S 4 SV B &
J2 SOD ¥& 7). BRIMLEA S A EREM ., ik 27 X SAMP8 /NREEALIS 7 RIS R | $hR 2 43 WR ST Al L5 36
BHIREA, 539 H SAMRI /NRAEAIEH X IELL, ELEE 60 d, FELAZHEE 56 RIFATEIEIIZE, 5 d 5w
iCfZRE ST HE QiR HE 2 ELISA 3R Z1 21 5 SOD 16 ik EEQ & H |, SR SHEAX A
B, LEERE O/ RE R R B, A TRIREH R IRE (P <0.01), iS4l 21 BRI 3 it
SOD ¥ B ETHE, BB ASAEHBRL (P<0.01), &it LEER DMK ARUGE SAMPS /N R 125 21012
UiRe, W DAL RRIT R AT

KW LEEROMRE; BITHERAE; SOD; BRI, SAMPS /MR

HE4SXE. R285.5 SCHRERAERS: A X EHS. 1001-1528(2017)07-1347-04

doi: 10. 3969/j. issn. 1001-1528. 2017. 07. 004

Effects of Qibao Meiran Oral Liquid on SOD activity and carbonyl protein
content in brain tissue of mice

MENG Shi',  WEI Jiang-ping',  ZHENG Hang', WU Qian', FU Kun', ZHANG Zhan-jun®,

XU Shi-jun'

(1. Sichuan Provincial State Key Laboratory Breeding Base for Systematic Research, Development and Utilization of Traditional Chinese Medicina Re-
sources, Cheugdu University of Traditional Chinese Medicine, Cheugdu 611137, China; 2. National Key Laboratory of Cognitive Neuroscience and Learn-
ing, Beijing Normal University, Beijing 100875, China)

ABSTRACT:; AIM To observe the effects of Qibao Meiran Oral Liquid ( Polygoni multiflori Radix Praeparata,

Angelicae sinensis Radix, Psoraleae Fructus, eic. ) on learning and memory function, hippocampus tissue patholog-
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