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[WE] B lE S0 Mk 0482 7 7004 BRI F03% X5 3l ik 0% B 1 4k A5 B0 (9 1 130, WL 22 3= 3l ik 41 4 Rho 3l , £F
VA T DAL O M A -1 (PAT-1) Je 9 2 T — AL AU Tl (eNOS) mRNA (3R 3K | Ifil fig 55 46 A 09 28 4k, , 48 7% 1% 7 24 0 8l ik ok e ff
RAE I BT RF R 12 . T 3% 160 FUR BUBEAL 2 N I 6 41, BER 2, b BH 38 T K L7 ) & 41 (10,20 g-kg ™), SE AR AT 41
(0.6 mg-kg™") MR HZ WP AL (10 g-kg™")  BRIEH 4140, HiA 4 A4 R 3 D, 0w NS AK £ 5 5 R B 0 o ol B A A 700 4y
W ig 28 T AH I 259 , &b BHIA F0 3 10 B 41 2 2 1) [R) B 485, 3 AR R T J& T 700 28 d, 4 32 3l ik Rho ¢ , PAL-1 J eNOS mRNA 3
ik AR K F SE B EE (TC) , HM =8 (TG) , % BE IR 4 1 (HDL) |, A& %5 FZ 5 45 A (LDL) Fn 4 Ak BUAIR % B2 IR 4 A (ox-LDL) .
SR 5IEE M E, BB KR Rho i, PAl-1 mRNA 2355 /K9] T+ 5, eNOS mRNA 3% 3k 5 /K °F- B & B AIK & i fig TC,
TG,LDL, ox-LDL 7K ~F-B] g F1i5 (P <0.01) ,HDL /K7 W] i B Ak, B B A W W 483t 2% 22 5% (P < 0.01) , #b B iE T AR & i IR
I7 A S ARANTT 2 RN BA I 3% TR 4H B BRI K B Rho Y, PAL-1 mRNA 3R 3k & /K, B 8. F+ & eNOS mRNA ik # KT,
M 5 F A% M ig TC,TG,LDL,ox-LDL /K, B & I % HDL K-, B HAH B & IT% 2% (P <0.05,P <0.01) . &i:4MHE H
LA 3 Rho i/, PAI-1 mRNA (9334, BN, 9 eNOS mRNA 1283k K FAK 1l f8 , B A 5t 3h bk ok AL B8 Ak /5 7T, 30 )
Rho # /i mRNA,PAl-1 mRNA 3Rik & |94 eNOS mRNA 3£ ik 7KF-n] |EJE%?'EE1’FFFH°JL‘Ff%'JZ—w

[kgR] HHETG; KA, Rho B, 2FERERCEWIHIN 1; AR —-SLAE

[MES%ES] R285.5 [ XEiFRiZEB] A (XEHS] 1005-9903(2015)16-0110-05

[doi] 10.13422/j. cnki. syfjx. 2015160110

[ HAR#HE]  hitp://www. cnki. net/kems/detail/11. 3495, R. 20150702. 1016. 010. html

[M4&H AR E] 2015-07-02 10:16

Effect of Buyang Huanwu Tang on Rho Kinase, PAl-1 and eNOS mRNA Expressions in Atherosclerosis
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QIAN Yan® (1. Clinical Institute of Traditional Chinese Medicine and Western Medicine, Shanxi University of
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[ Abstract ] Objective: To study the effect of representative Qi-tonifying and blood-activating formulae
Buyang Huanwu Tang (BYHWT) on the atherosclerosis model, in order to observe the aorta Rho kinase, PAI-1
and eNOS mRNA expressions and blood lipid indicator and reveal new targets and new ways of the formulae in
inhibiting atherosclerosis. Method: Totally 60 rats were randomly divided into six groups: the normal control
group, the model group, BYHWT low and high dose of groups (10, 20 g -kg '), the Simvastatin group (0.6
mg -kg ') and the BYHWT prevention group (10 g -kg™'). Except for the normal group, the other groups were
fed with VD, and high fat diet to induce atherosclerosis and given corresponding drugs. The BYHWT prevention
group was administered with drugs during the modeling. After the successful modeling and 28-day intervention, the
expression level of Rho kinase, plasma tissue plasminogen activator inhibitor 1 (PAl-1), endothelial nitric oxide
synthase (eNOS) mRNA expression, total cholesterol ( TC), triglyceride ( TG ), high density lipoprotein
cholesterin ( HDL-C), low density lipoprotein cholesterin ( LDL-C) and oxidized low-density lipoprotein ( ox-
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LDL) in atherosclerosis aorta were detected. Result; Compared with the normal group, the model group showed
significantly higher Rho kinase, PAl-1 mRNA expression, liquid TC, TG, HDL-C, ox-LDL and lower eNOS
mRNA expression and LDL-C, all with significant statistical differences (P <0.01); BYHWT low and high dose
groups, the Simvastatin group and the BYHWT prevention group showed notably lower Rho kinase, PAl-1 mRNA
expression, lipid TC, TG, HDL-C, ox-LDL and higher eNOS mRNA expression, LDL-C, with significant
statistical differences (P <0.05, P <0.01). Conclusion; BYHWT has an effect in down-regulating the Rho
kinase and PAl-1 mRNA expression, up-regulating the eNOS mRNA expression and blood lipid, resisting
atherosclerosis, inhibiting the Rho kinase and PAl-1 mRNA expression and increasing the Rho kinase and eNOS

mRNA expression, which may be related to its mechanisms.
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Bl Jik %5 #5181k ( atherosclerosis, AS) 22 By Ig i X
WAL MM I RE RIS R, =R P kN
I by B L] P 2 7 45 BT 6 40 B Y — o BER
o ATAER TR ST Y, LS ko A A Al S 3 [
o L T ) I I ) R R SOk B R
BT PR N — R T L AS 51 TR
SERE S BUREEIAYT AS F K 0
g BrE AL BUBE PU P AE S5 D7 AT (EAH B
FINR T 29 R Z A IF B 003 S5 BIVE T, ELA ks & 5t

R AR A AT T AR AR R IR AR R O
Br 7S 2 s B SR, AS RUAS JE bR
SR FEASFEAL , W PR PO B IE B 8508 L, 4 <
1 100 B Y . e v e AR ) A 39 B AR AT A 0 6
BORRMPET R RTMIBE S R B 3R
R AR J7 300 4D B 1097 T LT 9 1 40 2 B
(VCAM-1) mRNA I35 4 J& 2 A -9 (MMP-9) 1)
Kik,BEIK C-IN 3 H (CRP) A g K F, BA HT
AS fEH.

Rho # M ( Rho associated coiled-coil forming
protein serine/threonine kinase, Rhokinase, ROCK) &2
— 22/ 95 AR AR O, T3 A 5 e T U I D RO
Y0 ) %) 1 ( plasma tissue plasminogen activator
inhibitor, PAI-1) , N Jz 1 — & {1k & & B ( endothelial
nitric oxide synthase, eNOS) ¥ 32 ik {2 ¥E AS ) & A=
MU, B AS BF 58 SR B8 # o A BRI
538 3 12 4 00 i B9 AR ER T7 500 b BH A 103 % 3l
Ik ks s Ak 2l A A5 AR %) T o, W€ FE Bl kA1 2L Rho
W, PAL-1 K eNOS K& A 3R 15 | 1M i 55 95 AR 19 72
o, LA 7 25 SO0 VL T AS A T B 8 88 A5 R i
A2, g TR 25 25 1 T B S RN S B AR 4R o
1 #a
L1 ¥ GEHEHERE SD KL 60 1,7 ~8 i, I

Buyang Huanwu Tang; atherosclerosis; Rho kinase; plasma tissue plasminogen activator

(200 £20) g, VETHR, Lt E L E S Y SR AE )
AL A A% IF 5 SCXK (7% )2012-0004, H iR
ERERK o SEB0 a3 B2 P Xt sl 4 A0 b B A A I 2 AR B
SRR
1.2 259 )ik #hPH A A9 h B 30 g, Y IH
6 g, JII5 6 g, A6 g, Bk{"3 g, 21463 g, M3 g
Mo 45 24 R FH e IR 790 (VT B T 2500 A7 BR 2
CIDE /4SS S A I e Y1 h S 78 32 S R i s
2 g-mL ™" 432 KT, 100 mL/f . JCE 4 CUKAR
8 o Trizol $2BUARI & IR 2 8¢ BB M 5 —
B cDNA & Bk & (#5 SK2445) | % & PCR X
7, ABI SybrGreen PCR Master Mix (2 x ) ¥ i A4 T.4=
YRR () I A R "l 4t 45 % D, (L1
25 B 0y A7 B A w5 121142) 2 A T
[ Merck Sharp Dohme ( Australia ) Pty Ltd, 4t %
K007474 7 ,
1.3 2% GT10-1 #Y & 3 K IR 5.0 AL (fE [
Eppendorf 28 7)) ,9700 %I PCR J i # 4% 1X ( 3 [
ABI A ]) ,SW-CJ-1D H i i TAE 5 (VLI 95 T 14k
W) HO-1 RGO r YRS (F RS 25 A A1 3% 25 1
i AR TT) DY Y-8 AUAS R AR U HL UK AX (b LR 4y
AL 28 A BR 2N 7)) , TU-1901 71 %5 48 43 56 5% B 3 (b
5B AL A A B2 A ) | LightCyclerd80 Y 5 4
PCR AU (Hi£# KA H]) .
2 FiE
2.1 Bhfkows e LA BRI AE TR K B 60 5
U-kg "HIFI A THEAER D, (VD) ip, 1 IREG 58, 2
J5 B R WA = IR 1R 20 ¢ (0. 5% R TR 4, 3% JIB [#]
I ,0. 2% TN FE B E S BE 5% B, 10% 53 ,81. 3%
FER R IR IR 45 d
2.2 SrHURIFT A KEGEN RS 3 dJE, H
SPSS 13. 0 #4541 10 Ko /M K FHu T .
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IEH A OB H B + B Rk + A R K ig s B
2 AS KRB + 3l Ak + A BRER K g5 #b FHIE T
IR G T 20 - AS R B + 3 38 1) + b B ik 101
10 g-kg ™" ig (H I PR A i 6 A5 155, AH 24 T I IR 45
B, 1 R/d) s #b FHIE T3 R BB YT 4 AS KR
B+ X 38 1R + D FHIE T3 20 g-kg ™' ig (I R 51
2 AT Y TR R SERCR R 2 A5, 1 /d)
FARAMTT X A AS KB + 35 38 1R + 2 (Rl iT
0.6 mg-kg ™" ig (FLIG PR 6 fF I, A 24 T 1 R 45
Rk, 1R/ d) AR IE T Tl 20 : 1 KB + VD, +
R RL + RN BIE T 10 - kg ig (H2 1 R 6
FOHE A Tl R AR, 1 R/d) .
2.3 I K E SRR A B H g L) DA AR
W EIRYT 4 A BRI R T S KR AL, 20 1 5 1l
T, =20 CORAEAR I (AR AG I 8 L A= b HE 45 ) o IR
o sl G RE A WY TR A L R e T S E N
IR R, LIAT HE e, Ji 3 3l ik 7 RIVECA
RAPRAT Bl S 5 A - 80 C vk AR AR A7, 1 75 1
Rho i mRNA ik 5T,
2.4 IMARME S IERIINEIRIT 4 F KRB
J§ £ Bk SR 1l 2 mL,3 000 r-min "' 2> 20 min, B
0.5 mL I3, HIMEE7E 4 A 2 A= A 23 Fr A E e i
T EHE B (TC) , Hwl =6 (TG) |, w5 % B g &5 1 IH
[l B ( HDL-C ) A % & i 25 11 i [ /% (LDL-C) K
F- ELISA ¥ A6 i 48 Ak BY {1 % B2 g 22 F1 (ox-LDL)
Ko
2.5 FEIHIKRAAMIEEFAUE  FHM HE e 00
Be T WL 32 3 Dk 2H 43 Jok ok R A AL A s B AE AL
2.6 Rho % mRNA,PAI-1 mRNA } eNOS mRNA
FBWME RS 5 & & PCR Jr kil .
2.6.1 GURNA $2HC FRIBOR B 3 3h ik 4 2L A
50 mg, il A 1 mL Total RNA Extractor, 5] 3¢ 28 51 3¢
AR, B A 1.5 mL EP A8, 4% Trizol 2 77 £ 15 W] #
YEo DN #E i 7E 260,280 nm (Y MI(E i & RNA 11
Jo R BE O R AT HY R A M TR B HL K, 5 E RNA
(158 BV, JF I DEPC b 3K 55 b5 A 5L RNA it &
W BEZE 50 mg- L™, 70 °C kA HARFEREAS RNA
2.6.2 RNA w45 cDNA %6 —4545 8,76 0. 2 mL
PCR % 1 fim A LA i 5] : total RNA 5 pL; Random
Primer p(dN), (0.2 g- L)1 wL; Rnase-free ddH,0
5 pLo 70 CIRH 5 min; K 10 s, BLO AT 511K
Fl. 5 Buffer 4.0 uL; dNTP Mix
(10 mmol-1.”")2. 0 pL;Rnase inhibitor(20 U- L")
1.0 pL; AMV Reverse Transcriptase (10 U+ uL™")
<112 -

x Reaction

2.0 pL; B AR £ 20.0 pL, 37 C A% 5 min,
42 CHLIE 60 min,70 C A 10 min, 2 1F N,
FREW -20 CLRAE

2.6.3 RT-qPCR JZ /% ¥ cDNA ¥ 5% Bt 8 f54E
REAR ALK, PCR 2N 5 B« Bl i S IR A
W, B AR & 20 pL: Master Mix 10 wL; Rho 5 i
b LUF##SI# (10 pmol-L™") 4 1 pL;GAPDH | [ F
Wenl ® (10 pmol - L™') & 1 pL; ddH 206 plL;
Template (¢DNA) 2 wL, Rho M 519 )5 41
% : 5'-AACTTTTGGACCTTTCGGATTC-3"; F JiE: 5'-
TTGCTGCTCACCACAACATACT-3'; PAl-1 /5| ¥ )%
5 I . 5'-TCCAACCTCATCACTCATAGCA-3'"; F
% : 5'-GAAGACGAAGGGGAATAACCA-3"; eNOS [
21 ¥ 5 1. 5'-GCACAGGCATCACCAGGAA-3';
T W: 5'-AGTCTCAGAGCCATACAGGATAGTC-3';
GAPDH () 8| ¥ )5 5 I ¥ : 5'-CAAGTTCAACGGCA-
CAGTCAA-3"; F if: 5'-CGCCAGTAGACTCCACGA-
CA-3'. Wi :95 °C 3 min, FE3 8 95 C15 5,60
C40 s PHIF KL 40 K, 58 il Bk 2B BR e, 48 44
w9 96/384 FLAR TR & & PCR AXH 4T R . [
V7235 R AR U BRI (AC, B) , R ] Excel %
2 b et 2, AT S50 s o A o

2.7 geitsEar At SR AT SPSS 13,0 i 4b ¥  H
Gt T A BAE L, 2 s Ko, 24L&
BERLR BN R 5 224307, P <0.05 2 22 % A 4e it
3 £R§

3.1 xR IERSZm W 4K E 3k
RG22 R AT, o T 3 UL 240 A R 3]
35, A ML HED BRSO AR O S, BT rp I
JUUEE 0 AR, R A A5 3R DU T IR BB L B £F 4 9, 4
JE AT DL/ VE bk EL A IR o R BH R A AR R YT
2 BB A= b BT o L S AT e L 2 A R T AR
SEATEIR , RN T e RY SR SE ) it K b VR A ER 7T
R, A BH A 037 e R0 TR 7 4 9 B2 T 1) B A BT 2R
AR, ST I LG A 2 4 T B 20 IR 9 UK 2 i
ZIa) o AT 4N B R Tl B P AR BT R A P
T LA A=, HES A B, 28 4 T E Wk A i 5 3
TR A ML 2z (6] o #h BH & 37 101 B 20 P8 RS 384 4=, b
UG A HES ZE AL, A ) N BT B i a3, Y 5 )
MR EEF IR . VLR 1,

3.2 XPRRIMENRFA W 5 A, fR
4] TC,TG,LDL,ox-LDL & & B & F} &5 , HDL 4 & B
WREAL (P <0.01) ; 5BEARI A L A8, 4 FH A 13 =
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R A 2 o PR 7T 4 kb BH A T3 T 21 45 RE W 8

F1 MBAZEEFHEARMBERTE R (2 £5)

(P<0.05,P <0.01) , 4k BH i T 37 $UB7 21 0 T 40 FH
A RR IR T R 1,

Table 1 Effects of Buyang Huanwu Tang on level of serum lipid in rats (x +s)

21 5 Fldt/g kg ! n TC/mmol - L~ TG/mmol - L' HDL/mmol-L~'  LDL/mmol-L " ox-LDL/pg-L "
EH - 9 1.94 +0.21% 0.76 +0.08% 2.47 £0. 147 0.47 0. 04% 49.56 =2.53%
R - 10 5.82 +0.22 1.68 +0. 10 0.75 £0.05 2.02 £0. 10 69.93 +4. 65
*HE H % 10 10 2.93 +0.07" 1.47 £0.15" 0.88 +0.01" 0.80 0. 06" 59.10 £2.61"
20 8 2.41 0. 12% 1.01 £0.03% 1.02 20.07% 0.60 +0.02% 52.70 £2.02%
FARARTT 0.0006 7 2.49 £0.26% 0.99 £0.06% 1.06 £0.03% 0.57 0. 03% 53.61 £3.76%
#b BH A T 37 T B 10 8 2.56 +0.29% 1.04 +0.09% 1.12 £0.03% 0.60 +0. 04% 53.31 £1.85%

T SR P <0.05,7 P <0.01(K2~3 ),

ACIEH41;B. BEM4];C. #MHIE 5 10 g-kg ™' 415D, #MHIE F3% 20
grkg 4l E. FARABIT 0.6 mg-kg ™ 41 F. AMHIL T 10 g kg B
BIEi

1 #FEZEEFH W ARMLERSZNIME(HE, x100)

Fig.1 Effects of Buyang Huanwu Tang on neovascular morphologic

in rats (HE, x 100)

3.3 X KELFE Sk Rho M & PAl-1 mRNA 33k
M2 5 IEH A TR, B A K R 3 B ik Rho
fit mRNA J% PAl-l mRNA £k B B 7 & (P <
0.01) ; SRRV LU, b FHIE H3% & ARG a4 L oF
AT 21 #b FH I 37 T B 20 ¥ e W 4 e AR OK B 32
Mk Rho ¥4 i mRNA J% PAI-ImRNA # ik (P <
0.05,P <0.01), %k BH & %7 1 b5 40 00 F b FH & 1
ARKI G T4, WK 2,

#2 ANEIEEFH I AR EZ A Rho #E K PAl-1 mRNA Rixp &
M (x£s)
Table 2 Effects of Buyang Huanwu Tang on Rho kinase and Pal-1

mRNA in rat aortic (x £5s)

a5 ) it . Rho i PAl-1
/gkg ™! /GAPDH /GAPDH
EH - 9 0.23+0.03” 0.90 +0.01?
R - 10 2.89£0.03 2.65 +0.05
A HIE H 10 10 2.11+0.02" 1.79 0. 02"
20 8 1.40 £0.01% 0.95 +0.01?
FARAIT 0. 000 6 7 1.49 £0.05% 1.02 +0.03%
R HB T 10 8 1. 64 £0.05% 1.06 £0.01%

3.4 X KB EIMK eNOS mRNA £k W 5
IEH A, KL 3 ik eNOS mRNA 23k B & Tt
F(P <0.01) ; 58 R2H o &, #h BH A Tz AR 57
A AR AL TT 4 K BH R T 3% T B 4 34 i PH L AT
K B 3 Bk Rho 4B mRNA & PAI-ImRNA % ik
(P <0.01) ,#MH & F37 T 7 20 08 T #b FH 6 F97 1%
FIEAIFAH, WE 3,
4 itig

AS T8 BLAL G — F 50 52 2% 1) 95 BRAE AL - 9 2 40
M REAR B 5800, BB 1 1 5 2Rk SR AN i
A AN FL B BT A%, ox-LDL 4 15 I 201 it 45 B
TR 20 IR 1, S T L2 L ) 3 % RN B e 9 A
SREBEY , b, I (EC) SZ 402 AS BA
GBI T LA (VSMC) /34 58 F T 7%
7E AS B EERMEM .

PAL-1 AU S5 25 4 48 109 ¥ ik, T L g 42
HEAS (I8 . 7E BUES T3 L 48 AR S 55, ol
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x3 WHEZERFHI KR EZF eNOS mRNA RiER 0T (x =)
Table 3 Effects of Buyang Huanwu Tang on eNOS mRNA in rat

aortic (x +s)

257 /g kg ™! n eNOS/GAPDH
EH# - 9 2.52 +0.07%
A - 10 0.85 0. 04
AhFHIE H % 10 10 1.15 £0. 10"

20 8 1.69 £0.05%
FEARABTT 0.000 6 7 1.60 £0.02%
AN BHIE 1137 T B 10 8 1.70 £0.03%

Rho i 1) 375 P AT 58 440 i i 48 ok R 17 5 0 °F
W WLAH e PAT-1 mRNA % [a] | 9875, Rho 34 i§§ 7] G
L) E RS PAL-L B 3R3A 42 HF 3l ok o+ f 1k 11
BAFE RS . ROCK iR Al i 32t £ Fh L4468 P9 K 20
JfL R U5 Y — S AL A (NO) AR s, NO 75 38 75 1l
5K 7 A 7 LA A B | i) B 2R AR R BT 1k
200 L i) O RE 1) G BT S5 A2 B AS T BRI A AR rh R 4R
HEAIEM . eNOS [y 3 1k 1 2 5006 M 1 5, ] {2 fiff
NO =42 . ROCK 303 ] 38 3 98 55 eNOS mRNA
(1) B P T B eNOS 1A > , MTiT I 2> NO'™

Hh B2 A A Bl ik ks A R Ak i B AS R IR R A R R
SR HE IS R S Ik o R B AR A I PR R DL IE A 25K
1 10 8 W 0 e S e PR AR o b BH I 1037 i <00 L
(AR T 5, BE 0% 45 v 41 2L it 4200 BB T, 05 TP
s BEAR LA , 2728 08 72 2 0 P B 5 B IR 2 4k 2R
IR T/ 3R 4 5 9 K I A8 5 i A T A % B
I T %, EL A 22 M A5 B0 30 Tk o e B AL £
A B 538 i A U K B 32 3l Bk Rho 3 i mRNA , PAI-
1,eNOS mRNA 7KV K ifil fig 7K F-, & S A R E 1L
e 1) e AR S ST i H AT S AR AR e g e
W3R KR FE 3k Rho B mRNA Jz PAl-1 mRNA
FakAKOE, EH eNOS mRNA 3k /K, [6) i Al 3 45
Ak i B K7 AR L T 40 FH I8 F7 AR iy 7 41,
I7i] % 161 Hig 245 0 < R At T T8 R AR 15

114 -

AR SRS, A A I 07 50 A BH Ak i A
Bk ok FE BE AL A AT, A0 Rho 3 M mRNA, PAL-1
mRNA ik & I eNOS mRNA 335 /K F 7T g 2 H
BL =z — , DT A v = 24 5 3 2l Tk oks Ao B Ak 4 i 2
LRV AR it % i IR 245 3R Afe I
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