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K1 FH I 1370 % 33 Jik ok A5 A A A 2R R R 3 Bl ik
Rho 3 S NF-kB p65 mRNA 2 ik 152 i)
ska®' & owmt £ o#m ok o & %

HE BB WERZAE 0 ERET F AL 27 3T 3) bk # 4 A2 4L (atherosclerosis, AS) # A X &
E FH IR L Rho B A 4 4% % B -F - kB (nuclear transcription factor kappa B,NF-kB) p65 mRNA %
KRR ARN Y, Fik RALEAF DI BFELS SRR EHERKAS BEA, %60 R K AKILS A
AT RA A L AN R B AR F) Z A (10 gkg) AR A% F A S 4 (20 glkg) . FARAMLITA
(0.6 mg/kg) ZANRE £ 7 TR 4(10 g/kg) » EAE RG24 25 F 28 K, RN ELISA | AL AL E
JERg % @ (ox-LDL) R, ik i & % TG . TC K% A5 & & Az B 82 (LDL-C) & & % Fis & & Az ] 8%
(HDL-C) K-F, AE TR EHIRALR AS JmR B, KA £ KA EF PCR 480 £3) ik Rho %8 %
NF-kB p65 mRNA fikKF, &R gk mEA % D3 WA IEHN THFR AR AS B A4 20 X
REFNRA LR BRI R, 5 EF 3 BaAri A4 TC . TG & LDL-C & ox-LDL K -F# 25,
HDL-C TH%(P <0.01); 5 A A 0 b4, 4MRE 23 & ARF] Z 40 F AR ITLARANEE £ TR 48 TC,
TG.LDL-C % ox-LDL & -F3) F K ,HDL-C 7% (P <0.05, P <0.01) ; #fAiE 5% F A 40 F XA T
B ANBE R T 4 ik I AR B ANE R A A B A E N R (P <0.05), 5 EF ARk, BA
28 Rho # & % NF-kB p65 mRNA F ik K-F8] 25+ % (P <0.01) ; 5AEA 40 )b 4%, AMEE 235 & AR Z 4L,
FRAMIT LA BAMEIE B H TR 28 Rho 8 & NF-kB p65 mRNA %k /K- 2 4% (P <0.01) ;4 fai8 &
F @ T F AR T X R R AN AR B TR Y 4 R A AR B R ANE R B KA AR E R R (P <
0.05) ,42 3 14 &2 fi5 \Rho # 8 % NF-kB p65 mRNA # ik K-F s, £ F £ %5 &N (P>0.05), &
i AMEE A% T A 3Bk Rho st % NF-kB p65 mRNA & ik K-, Ak i, A 4 AS 45 A, #7141
Rho i Bi3d 24 5T 582 L AE A ALH 2 —

KiBIE B A ik ANRIE 207 S AR AR AL ;Rho 85 ;NF-kB p65
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ABSTRACT Objective To observe the effect of Buyang Huanwu Decoction (BYHWD), a repre-
sentative formula of qi benefiting blood activating method on aorta Rho associated coiled-coil forming pro-
tein serine/threonine kinase ( Rhokinase, ROCK) and nuclear transcription factor kappa B (NF-kB) p65
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mRNA expressions and levels of blood lipids in atherosclerosis (AS) model rats. Methods The AS rat
model was prepared by vitamin D, and high fat diet. Totally 60 rats were randomly divided into 6 groups,
i.e., the normal control group, the model group, the low dose BYHWD group (10 g/kg), the high dose BY-
HWD group (20 g/kg), the Simvastatin control group (0.6 mg/kg), and the BYHWD prevention group
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(10 g/kg), 10 in each group. After successful modeling all medication was intervened for 28 days. Ex-
pression levels oxidized low density lipoprotein (ox-LDL) were detected by ELISA. Levels of TG, TC,
LDL-C, HDL-C were determined by enzyme method. Pathological changes of aortic tissue were observed
under light microscope. mMRNA expressions of Rho kinase and NF-«kB p65 in aorta were detected by real
time (RT) PCR. Results
Typical atheromatous plaque formed in aorta of AS model rats. Compared with the normal control group,

High fat diet and peritoneal injection of vitamin D, could induce AS rat model.

levels of TC, TG, LDL-C, and ox-LDL significantly increased in the model group, but the HDL-C level de-
creased (P <0.01). Compared with the model group, levels of TC, TG, LDL-C, and ox-LDL all de-
creased, but HDL-C increased in low and high dose BYHWD groups, the Simvastatin control group, and
the BYHWD prevention group (P <0.05, P <0.01). Compared with the low dose BYHWD group, above-
mentioned indices were more obviously lowered in the high dose BYHWD group, the Simvastatin control
group, and the BYHWD prevention group (P <0.05). Compared with the normal control group, mRNA ex-
pression levels of Rho kinase and NF-kB p65 significantly increased in the model group (P <0.01). Com-
pared with the model group, mRNA expressions of Rho kinase and NF-«kB p65 obviously decreased in low
and high dose BYHWD groups, the Simvastatin control group, and the BYHWD prevention group (P <
0.01). Compared with the low dose BYHWD group, the two indicators were more obviously lowered in the
high dose BYHWD group, the Simvastatin control group, and the BYHWD prevention group (P <0.05).
But there was no statistical difference in blood lipids levels, mMRNA expression levels of Rho kinase or
NF-xB p65 among the high dose BYHWD group, the Simvastatin control group, and the BYHWD preven-
tion group (P >0.05). Conclusions BYHWD could down-regulate mRNA expression levels of Rho kinase
and NF-kB p65, lower levels of blood lipids, and fight against AS. Suppressing Rho kinase pathway might
be one of its mechanisms.

KEYWORDS qi benefiting blood activating method; Buyang Huanwu Decoction; atherosclerosis;
Rho kinase; NF-kB p65

BEAE +E 23 A e AN RAE % K P 19 2 5, DL 3N Bk
s tE R fL (atherosclerosis , AS) Shy il 140 ik 1l 487
PRI 1) A A A8 A Y e Y R, R R Bk
R RIERE —HIEE AT, = AATAE, b
BT DU AL 2 2 55 004, 6 AS WBIA H 43532 31
W A R M RN AN R D
PIRIRIAE FH i RO AR5 (9 47 0, 7E AS XN Z R E
22 PRAL KU S R PEBO VR T T B A R B
B 2N R A 1Y) B AS R S AR R AR 52 i R DL AR
M UEBY 5 Ay % UL, 2 O ILVA 9T BE B 2 W I
() KRR R R AR AL R 2 AR i s A 36
AT I AR T RN FH I % T AS S,
WML F Bk H R Rho B S A% 5% sk A F-xB (nucle-
ar transcription factor kappa B, NF-kB ) p65
mMRNA (157K, A Rho #4 i %45 Hot AS
AP FIAIL R , oA v 2435 24 8 0T A ARk S 3 4k 4 o

MHETE

1 Y 60 HifkEbE SD KEL,7 ~8 JAW, AE
(200 +20) g, bRt iE I sh ¥ 558 ) 1R AL, S8 TIE

5. SCXK ((5£)-2012 - 0004, fal F7 ¥R 55 ¥ JE H
20 ~23 C ;iR 60% ; AL 20 m?  RB L , 8 K

[Y/508
2 iy G AL A AMHIE A B 30 g
Ji=6g MH6g K269 HMHE3Ig MH-3g
2148 3 g AR (TEBHRITZ0E A RA ) o £ 2541 L
LB R E G g, ks, AR E R ETEEY
2 g/mL, /35K ,100 mLA ., BCE 4 CUKEERAEF
Ho 1k iT A (40 mg), Merck Sharp Dohme
(Australia) Pty Ltd.,#it"5: K007474 . Biflghl IR 1L
CEE Trizol $EHUAN & 55— cDNA & miilifl &
( AMV First Strand cDNA Synthesis Kit )
(SK2445) | & it PCR i 7] ABI SybrGreen PCR
Master Mix (2X) %14 T/AEY) TR Bl ) By A
RS R AL s 42 3R D3 (13 FH 25 1 A BR 28
AL S 121142) 20 °C & AR IE vk 46 (75 50
IRONTD) 5 i AL 25 0 ML (75 &) Eppendorf 24 Al ;
Olimpus Y24 i i I 8 S AR 1% & by LU P = R
HAFE — 5 e AR PR 480t SW-CJ-1D It T
B (LI IEEAL %) s DYY-8 Bk E A4 I HL Ik
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A AR AT A A PR A 7] ) s HE — 1 G v Ik A
( ks o A DLBEES I s A28 ) ) s PCR W4 154X
(E£E ABIAH]) ; BER AR RS ( g E HRHA R
2H]) s TU-1901 5403t BE T (A6 538 Hr s FH AL 2%
ABR.F]) ;520 2 7 PCR {X (LightCycler480 Soft-
ware Setup, Roche #[X)

3 AL Moy dl g 60 HOK RUE N PR TR
3 KJ&, K SPSS 13. 0 # kAL /4L, F:41 10 H,
ZRESCHR[4 ], 50 UK BRI 25 3l ok ot A s AL B A -
60 J7 U/ kg WIFIHE— R4 T 44 K D3 18 i 4T,
J& B H R = AR 1Rk 20 g (3% JIH[EEE 0. 5% IHEREH |
0. 2% PN FELHT FEERE 10 % J57H 5% FBE .81. 3% LA
Tgh) MR 45 Ko BEMLIHIR 3 H, I K2
BEEE A R BEMOE B s i A R Ty o 434 R T T
J5ARTR  EH IR EH R R DA A B R K (NS)
B AL AS KL NS JEH 5 #HIA FIA IR 26
Jral :AS KR LAAMHIE 3% 10 glkg HE B (I PREERL
iR H W) AR O S R AT AL AS KRR L
#MBHIE 137 20 g/kg HEH (IGIRSFRRE T 2 %) 5 K
T4 :AS KERAEAMLTT 0.6 mg/kg #E (F24F
I RAE R ), LA KBRS MR ) 253 A e 5 I BH 34 13
TR AL 1E 5 KB LAZEAE R D3 il e i fr ek i 7 DA b
FHIiA #3710 g/kg ¥ B CHY TR RSER0GE ) . ¥R H
1K, 1128 K,

4 FEACREE 4 FJE, KEURRE S I 3 30 kR
I, B0 Hl 5 IS, —20 CAAAE, RRmAg . B4 33
ok, ¥ S i 1D ZH 2R, K0 = sl ik AR R AR
o, BEFT HE e, il 32 3k RECAR & O/ A7, Bl
JETFEEA -80 C KA H IR A7, 77 Rho s Mz NF-
kB p65 mMRNA %k,

5 WEAR bR AN ik

5.1 IMAEME S EESE T 4 J 5, K
i I e E S kR 1 2 mL, 3 000 r/min B5.0> 20 min,
B2 0.5 mL 1My, ELISA A4 il 42 Ak AU 25 B2 i 2 1
(ox-LDL) 7K ¥, i F 4= H 2l 2B Ak 23 A A0 7 il v
TG.TC MR FERRHE F B EEE(LDL-C) Mm% FE AR iR
1 H [ B2 ( HDL-C ) 7K,

5.2 FEPKALUNIEEEIEE M HE Jf,
B TSR T B0 Ik 2L Bl ks e A Ak s B AR AL

5.3 I ML F mRNA Kk K E

K F LR et 8 it PCR 7 k46 Rho % &% NF-

kB p65 mMRNA ik,

5.3.1 & RNA $2H  FRECK B 3 3 ik 4 2
#A50 mg, A 1 mL total RNA Extractor, %)%

PATI AN PR S A 1.5 mL EP &, ¢ Trizol i &
B VLA R . 2 FE S #E 260 nm FI1 280 nm I
MBI . RNA B BT &, JF 3F A7 H I A2 1k 35 i 4 vl
UK, i E RNA 95281, I DEPC Ab 38 /K 3 5 45
A5 RNA % JE 2 50 mg/l, - 70 C kA R AERE
A& RNA,

5.3.2 RNA %65 cDNA 55—k 4 i 18
0.2 mL PCR EH A LI FikH]: total RNA 5 pL;
Random Primer p (dN)s (0.2 pg/puL) 1 plL;
RNAse-free ddH,O0 5 pL., 70 Cy#L¥H 5 min; VKB
10 s, E.OMA T AR : 5 x Reaction Buffer 4.0 pL;
dNTP Mix (10 mmol/L) 2.0 uL; RNAse inhibitor
(20 U/pL) 1.0 pL; AMV Reverse Transcriptase
(10 U/uL) 2.0 pl; ik % 20.0 b 37 CiiE
5 min,42 CiE¥% 60 min,70 C{EE 10 min, &1k
FNLo ¥ IR -20 CLRAT

5.3.3 PCR i K¢ cDNA Ff 5L B 8 fi51E
AR EALR DN, PCR S A5 B - e il e 1R 45
MK 20 ul: SybrGreen qPCR Master Mix
(2X) 10 pL; Rho # /i % GAPDH L. Fiif 5| %9
(10 wmol/L) %1 uL;ddH,0 6 pL; Template (cD-
NA) 2 puL. Rho #5955 : LiiF:5 -AACTTTT-
GGACCTTTCGGATTC-3'; F iff: 5'-TTGCTGCT-
CACCACAACATACT-3’, 211 bp.NF-kB p65 5| ¥y
4. | . 5-AACGCAAAAGGACCTACGAGA-
3'; F Iif: 5-GGATGTTGAAAAGGCATAGGG-3',
161 bp., GAPDH 5| ¥ J¥ %I: L ii#: 5'-CAAGT-
TCAACGGCACAGTCAA-3'; | Jif: 5'-CGCCAG-
TAGACTCCACGACA-3', 140 bp., W 41495 C
3 min,F4%H 95 °C 15 5,60 C 40 s fEH ) 40
U, SE M EIRBR S B A o 1 96/384 TRAL AR
FaLhTE & PCR {Y LightCycler480 Software Set-
up (Roche F'[X%) kA7 N o W45 3 4R HUAE 34
H{E (ACt i) , R Excel B {F2: il brifE th & IF k1 7
BAE A

6 Sit2Fik A SPSS 13.0 4 it #4 ik
TPEURT . TR X £5 R, ZA R ER
KR 2= 0 i, AL Bl PR L 3k B SNK-q £
49, P<0.05 AZESA G L,

# R

1 RGO A 4R B AT S — B Ol
RLAF, A BHIE Tz i e 2 S (R A TT 2 4R FHE 1
BB R SRk FHE 8 AL T R B s 2 3.2 H,
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IEH R EAMET- 1 B, dERB% N 92.3% .

2 EFREAARKRNEESSWAE(E 1) HE
eS8l L 15 6 B8 26 K U 3 3 ik o e T
SR JZ YT T , R T e LA i HE S 2 5, A0 i HE S
B W TR L (B TA) . B2 v T i LS
YA, KIS ER DU T IRFELE S AR 4R MR P, 1R AT
VR E AR (1B ) o #MHIE Tz AR R4
JIRCA A | e RS- L B 2T A 2 4086 A P 3 B A
IR, KA R I JC 5 T IR B8 ) ot B A 45 AR B (&
1C) o #MPHIE T3 770 e 4 9 B2 T TR B A B o SR 4
H RSP JUL 8 A 2 47 T I 0 0 6 54 9 K 400 i = T
(EI1D) o 2F AT 20 P B TR PN i 5T 2R 4, Hh
ST LA A A HES S HUEE 2R 0 T A i U v
WAL Z 18] (B 1E) o #bPHAE T0 37 Wi 20 P I3 A=
HA T 1 LS A=, HESZEEL, A ) N B RE R E, Y
BAREEFI IR (B 1F) .

3 HHMMKF A (EK1) SIEWEXIRALL
BB TC . TG & LDL-C J% ox-LDL 7K B & 7+
#, HDL-C TR (P <0.01) ; SEI R L5, #b FH ik
T AR R e R A T 2 B b BH 3R T 37 T 41

TC.TG.LDL-C }% ox-LDL 7KF-3 F &, HDL-J} &
(P <0.05, P<0.01); HAMHIE FL7 & I # 41  E 1R
7T 4 B D BHIE 1037 W B 21 LR A8 AR E A BH A 137 %
A e i (P <0.05) .

4 & 3k Rho i [ NF-xB p65 mRNA
FRKTF (R 2)  S5IEH X IEA] A, #im 4
Rho i 2 NF-kB p65 mRNA ik /KB & I &
(P <0.05) ; SHIRIZ L5, #hFHIE 1037 5 AR 4
FAATT A HMFHIE 1% TR 4 Rho 34 &2 NF-«xB
p65 MRNA 3 ik K F 8] B FE Ik (P <0.05, P <
0.01) ; #BHIE TL7 = 390 e 4 A AR M T 4 e b FHAA T
T PO 577 AL R s 24 A B IS T3 41K 5] 20 e 3
B(P<0.05),

W’

AS B e — AN 2R I B AL A B AR,
ZALAG N B AN SZ 45, BRI 1 W R, LA R
Bif S ITHs , ox-LDL 45 5 Wk 4 i 55 HBC 760 2K 4 i FE ok
SP-3 LAR L RS B AN RS , 4R M 2T e U A, e 2IE
JR R BB 07

VEA NIEW AT RAL; B AL C b FHE TGN R 2L D A Hh RIS T i A 4L E
FARAMBTTLL 3 F AR B T30 I AL 5 5 3k % g 2 3
1 AR RN A TE A 480 (HE Jefa, x100)

LDL-C(mmol/L)

ox-LDL(pg/L)

F1 SAKRRIMBEAF B (xxs)
215 n TC(mmol/L) TG(mmol/L) HDL-C(mmol/L)
1E 5 % R 9 1.94 +0.21 0.76 +0.08 2.47 +0.14
BT 10 5.82+0.22" 1.68£0.10 " 0.75+0.05"
HINBH I L IR 10 2.93+0.07% 1.47 £0.15% 0.88 +0.01%
HNBH I T3 e 77 8 2.41 £0.12404 1.01+0.03%24 1,02 £0.07224
FARAMTT 7 2.49 £0.26°%%  0.99 +0.06°44 1.06 +0.03444
HNBHIE F i) 8 2.56 £0.29444 1.04 £0.09224 1.12 £0.03224

0.47 +0.04
2.02+0.10"
0.80 +0.06%
0.60 +0:02444
0.57 £0.0024%4
0.60 +0.04244

49.56 +2.53
69.93 +4.65 "
59.10 +2.61%
52.70 £2.02544
53.61+3.76444
53.31 +1.85224

WS X AL LA, *P <0. 01 SRR Lk, 2P <0. 05, 2P <0. 01 ; 5% A TR S 41 L 4%, AP <0. 05
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T2 HHFEINK Rho #HE mRNA Fik K Hds

(x xs)

Rho ¥ mRNA

NF-kB p65 mRNA

T3 v AR T TG T S Y T S R v R 1
RHAS MK B E Sk Rho 7 &% NF-kB p65 mRNA
b N i T 11 = N O 92 i N BB 2 7K 3% |
A [ R IS 25 P R At T T RO AR o

ARSEIG IR S, 45 AU I 5 500 4 BH A 1 A B
AS fEH, "] R Rho i &% NF-xB p65 mRNA #%
ik, A Rho (B 2 AT fe 2 AL 2 —, AT 2

2057 n 5 0050 0150
GAPDH ¥ I % GAPDH #£ I %t
1E 4 B 9 0.23 +0.03 1.55 +0.07
e 10 2.89+0.03" 2.92+0.10"
AN AR 10 2.11+0.02% 2.50+0.20%
WHE A AR 8 1.39£0.014%4 1.80 £0.04224
FARAMIT 7 1.49 +0.05%%4 1.99 +0.07 224

HNHIE LA T 8 1.64 +0.05%24 1.93+0.06424
W I YL Ak, P <0.01; 5 M4 Hdk, 2P <0.05,
ALP <0.01; S5HMHIE TLIAR R B4 He#, AP <0. 05

Rho JHE —Fh 22105 2 R 5 G, fE IR N )iz
Feik , KA G il E 3k NF-xB B2, oF
FEFW], Rho S A0S AT -5 350 PN B 4 a2 PR RS
AR TR AR B 2 RA%/E R A B R IR
ST N R AN (EC) A8 1 1 A5 - T AL M 7 35 5
TR e AL KO-, Rho RS 8 5 5 4 i %1
(endothelin-1,ET-1) . [fil % & 7k Z I (angiotensin II,
Ang II) #if /s #) 8 PE 2E K A (platelet-derived
growth factor ,PDGF) % il & & MEY B AH EAEH , 2
SR 2 A Re, ARG 5 53R A HE RS T
B B SR sk 2 AR Ay K E TR S S A
JOEE LA T 8RR 2T 4 A6 A G Y 22 R 40 i PR 7 1Y
IS X R RN S AS R R TR DI
Ko W, Rho #HEC N AS BIFFE USRI B AR

NF-kB & BA Z i M5 E M &E B B, 75
MAEF )z, 25 2R W REER, mH S
BN A5 O SN S 4 P 3 A R A RN R T A
HUAE AR S AR ST WSS B, 1AL Y NF-«B
FAET AS Ikt rg -5 LN L \EC I B 4 fifd 45 %
Fh AR b o D B O S AT AR T G 5 2 48 At i A
T Mo ERKKEF BN FERRE R ERIE,
Rho % ik 058 33 NF-«B 42 BT /- 310" lfi
IRBEFE R W], 76 NF-«B 5 i K50 £k AS B4
o, R kAL TR RAERS . I, NF-xB & KB
ATREFHAS"

BRI AR AR L2 AS 1Y FEARRAE , R I
WE AS I AR & LIETRY , 25 035 I g B I oA I R
FEAR o AN T3 R 4 AT I AR T A RE R e A
S A BB T, R SO 2 5 A0 I 3R 7 A A P I
REAC A 73 M 5 FRAIRET 4 25 1 R P i /M R 4
P A% B S I By A% T, By 280 s bt AS AE
FPOAY L A 5T e A K B 3 ik Rho 3 &
NF-«kB p65 mRNA 7K-F- K ifil fig 7K -, & 3L 4 BH it

BR25Biih AS SROEROMAK I Kl PR 24 BAAIE .
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