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[(FZE] B8 E GIE NSRS B A K 5 5 3l koK 78 6E 1k (AS) BRI T TUVE T S 2 3R Wi 1 e A% 0 2R 6 -1
(poly adenosine diphosphate ribose polymerase-1,PARP-1) (520 o 77 3% « HCfil BRI 0 S H A R E A AR 40 H BfALAHE 8 H
HARE AR AU, UARmEREIRE SR . Ay 32 R H AR HE [ Gk o B RURL R 3% K 4 0% P8R e ko 9 gt ar AS 3
HUERY | i) A 1 S b SR B AL 7 2 BE AL 2y AU IR A 11 (el B rhatrs 2 1) E Tk 4l 8 H, #fhiT4 8 X,
Sr I LA NG R TR KT 25 e AR TT 25 R R IR A 2 R B R IT 1 mgkg T d T B K 3.7 gokgTd L8
FHJG KT AS BESL AR, PARP-1 [H 14 2635 M Toll £ 3% & -4 ( Toll like receptor-4, TLR-4) mRNA , #% #& 5% A -« B ( nuclear factor
kappa-B,NF-«B) , IfiL i 1 20 }fl £ % -6 (interleukin-6,IL-6 ) /K ~F, £ 525 AR A H I AS BEH, % T35 kom0 AS SR
HE AR T WG4 ; 52 HA LR, % S kor d E s ik AS Iﬁ%ﬁ% L6, 20 280 PARP-1 FHM: 40 ffd 3% 15 2%, TLR-4 mRNA 3%
ik NF-kB e IL-6 K- B2 Thm (P <0.01) . & IRA L, E T szﬁéﬁizﬂﬂzk AS BE S i AR L], 2140 PARP-1 FH Wlﬂ
1 3% 35 %, TLR-4 mRNA %Kik ,NF-xB J 1L-6 /K V3 FRE(P <0.01), 5% : 7% S0 KI5 nl #0 il AS SEH i 8% A= 5 AL T 6
530 PARP-1 3835 % 20 S A 56 .
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Effect of Liandou Qingmai Recipe on
Atherosclerosis Plaques of Rabbit and PARP-1

ZHU Hong-jun, LU Shu”, SU Wei, GONG Shao-yu
( Wuxi Hospital Affiliated to Nanjing University of Traditional Chinese Medicine, Wuxi 214071, China)

[ Abstract | Objective: To observe the effect of Liandou Qingmai recipe on atherosclerosis ( AS) plaques
of Japanese rabbits and poly adenosine diphosphate ribose polymerase-1 (PARP-1). Method: Totally 40 healthy
male Japanese white rabbits were randomly divided into two groups. Among them, 8 rabbits were randomly selected
into blank group (Bg). The remaining 32 rabbits, according to the literature method, were selected to establish AS
plaque model through feeding high fat diet and intravenous injection with bovine serum albumin. Finally, 27 rabbits
were successfully modeled and randomly divided into 3 groups: high-fat group included 11 rats (2 rats died during

the experiment, HFg) , Liandou Qingmai recipe treatment group (LTg) included 8 rats, and simvastatin treatment
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group (STg) included 8 rats, which were given high-fat diet, Liandou Qingman recipe drug diet, simvastatin diet

respectively, with the doses of 1 mg+kg '+d ' for simvastatin, and 3.7 g-kg '~d ™' for Liandou Qingman recipe.

After 8 weeks, AS plaques, PARP-1 positive expression, Toll like receptor-4 (TLR-4) mRNA expression, nuclear

factor-kappa B (NF-kB) , serum interleukin-6 (IL-6) were detected. Result; The Bg did not appear AS plaque.

The LTg’s AS plaque significantly lower than that of the high-fat group. Compared with the Bg, the LTg’s AS plaque

area, aortic and tissue expressions of PARP-1 and TL-4 mRNA , levels of NF-xB and IL-6 increased. But compared

with the HFg, the LTg’s figures decreased. The differences were statistically significant (P <0.01). Conclusion:

Liandou Qingmai recipe can inhibit the proliferation of AS plaque; the mechanism may be related to inhibition of

the expression of PARP-1 and other inflammatory reactions.
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ZR ORI R G (PARP) )22 5
SR RERE Ak (AS) , 0 LR AL, A0 7 55 38 25 00 1l
PG % 25 A % %, 4 DNA B 31415 4, DNA &
200 8 B A TR 4 A A T, S R B e T
Tk YEE EERME R . PARP 0 50 7T L s A
VR HE B Bl JUL AR B A SR BE AR T L A AS
Hom L o PARP %5 FE A4 . PARP Al {i
PEAZ % e DT~ B (NF-B ) A 40 Jf0 35 1 40 J0 4% 179 19
R R oF ROAE N 7 R Gk, T AR BE AS BE B &
J O BRI S, 8 i 40 ) PARP ik, AT LA
AS Y HEJRE o XFTRE R KB, 1 SE ZE I8 Bk AT DL
G e A o) SR MR T RO A 1 AR b
AS BB T FR, B BB R E E . BRTEMNA
5 PARP 5 AS J5 i B BF 58 4 L8 /b . PARP i
AS 19 % F R0 BB AL A 55, S 25 il AS
RS BIHLR C 2 F Z T E PSS . R 2y
PR Py an & 28, v LUTF I8 i e ot - 3 4 05 R
B PARP il NF-xB 235 1 40 i 48 1t B2 17 , 14 37 i 4
W' ASHRSE R 25 )7 i BN KT IR 9T AS &
HL AR DR R E C RV E A, A4l -6
(IL-6) 25 J g $5 b ™, B K L NF-«B, Toll B 37
f&-4(TLR-4) mRNA 253k ; H A #] PARP-1 53k
LI SD KB AS BEBRAGIE AL L HE 2B
AS BEHL (1) 3l ) 5 Y R 75 38 1k S il PARP 45 3% 5K 41
2 LR, 5 B T 100 AS BE B 1945 i AN i 2

AT ST 38 o ST IS O TE H AR R R AS
BEHAR AL, R % S KO A2 & LR AS BE B
(T HAE D, W22 HL X AS BE B i B, PARP-1 [ 1
%35 M TLR-4 mRNA | NF-xB,IL-6 7K -1 5% 0 5 453
VE LI KO X AS BEBR IR T 1R B ML o
1 #a
1.1 #Y
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atherosclerosis; Liandou Qingmai recipe; poly adenosine diphosphate ribose polymerase-1;

2.0~2.5 kg, HiE 3 ~4 A, MM ER R¥5Y
S RO I, A A8 IE S SCXK (75 ) 2010-0007 , %
S 25 e L v R 24 DR T B T U R I S % S 4 R
Z Ol WAL A S Sh AR F R S R
L2 25 Ralin] % SV DKWURL (1% 15 g, 8 i%
3 g, BPRIEL IS ¢, 4P} B2 10 ¢, HIEE 10 g, 2575 10 g,
e 10 g L VLI Ry A R A A, # 5
20120412) ;-E AR A 7T (&7 Kz, B BRIV 1 25 4 BR
w5 09470) 4= i i A (36 Sigma 2
Al IS A3912) ; JIH [ B (fin & K BBL 23w, it %
1229S11) s 8o by (L BB Z N T AR LA BR 2
Al S 20120426 ) 5 2 5 R O BE (S Hr3H , i [E
2ifb ik 2 W) L 445 T20110915) 5 11-6, NF-«B
WK A 52 T B 5 (ELISA) 358 & ( Blue Gene 24 ],
#2433 % 0210006, EO2NOOTT ) ; anti-PARP-1
antibody ( 32 [ Abcam 4\ A, it 5 AB6079 ) ; SYBR
PrimeScript RT-PCR Kit [ {7 & ( H A< Takara /A ],
L5 DRRO83S) ; trizol ( 3¢ [# Invitrogen 2\ &), it =
15596026 ) ;3 s A1 240 g A ZH 25 RNA il 155 &
( B AU RHEA R LS K362) 5519 )7
G ih iR AR A R A R AR, R 1,

*1 5l#MF3
Table 1 Primer sequences
519 gl KB /bp
TLR4 | 5'-GAACTTCTAAACCACTCAGCCCTTG-3' 235
T 5'-GAGCACCTGGACCTTTCAAATAAC-3’
GAPDH [} 5'-CATCATCCCTGCCTCCACT-3’ 180

T 5'-GCCTGCTTCACCACCTTCTT-3'

1.3 {Y#% SHH-W21 B e $A0E 38 /K 46 (b i Bk F
BE 7 2 A BR A ) s micro 200R 76 4 vk 25 1 2 0o HL
( H 7 Hettich 24 7)) ;ix51 % 3¢ 2% 5 @80 5% , pm-20 7
H 3 M % R 48 (H A& Olympus 24w ) ; ELX800
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HIEE AR ( 35 [E Biotek 23 7] ) 5 LightCycler480 %! PCR
P4 4Y (1% [E Roche 4\ #) ) ; Image-Pro Plus Version
6.0 i H E 12 70 i & 48 ( 32 B Media Cybernetics 2
Al

2 FiE

2.1 A HACKHE %R 40 B B
MREFR 1SR, BEALHIR 8 H (2 FA) |, R I b o 1) )
MR, R F Y 32 HHAKRH [ AS B,
K JH 5 1R ) BE (88 9% s i RE, 2% JIB [ B, 5% H
5% R ) W, I T4 s A E A
250 mg-kg ' FEAMIFEE M A L R F KIS, 8
JEBEPLAI 2 HOH AR A (B4 |, I3 3 ik
BEDL AS BEHIE L, B A T, FR 27 HOAS £
T CREBLS R PAET 3 HO) BEHLA o 3 21, % T ik
T 8 H I 3% KL Bk 5 1 e AR e Rk R 5 5 2 Al dth
T4 8 H, &by T 1Y s g Rl Rk I 5 = IR 20 11
R IR REHR SR . 22T 8 Ji s WO R, 45
24550 e 102 0 ) A 2 T L B R S o kL
HfbiT 1 mg-kg ' -d ™' TN 3.7 g-kg ' ed 7
2.2 FEACRAE RS I T R R AR R
F SR IR A 5 20 BURE AR B A0 = (R B IR
FRK) KRBk (TFE Sk ESh kS B ES K,
FH IS [1 2, LYK T - 80 CLRAF . 10% WY [ 5E 1)
KIMAE o0 HHEPATEI D F

2.3 HE B fa Il B2 0 A 5P i HE 3
o, BT I E AS B B T AR A T 3 KO R R
AR, IR 58 AS BT AL, B S sk 2k Yl b
(UE > FNIEW SRR RN

2.4 Gy CE A RIK A0 ENED
RS DI R, 22 SCIk (13 ], R A Elivision™ %2
) i 2K, R Eh 22 vh i (PBS) Pk, Bt

g, S AR, bl PARP-1 £ 50 & P ik
(1:200)4 Cid R, PBS whisk ;45 & i B P ik
Bt ,DAB & €5, Y H K B B A B
TR A A bR AR BE AL SR A BN T S
B4 4 A4 BOPHME .

2.5 SCHFSEGE B PCR &l TLR-4 mRNA 2 ik
WA T, AR L5 Ui B 45, R A invitrogen trizol
A LA 0 R RNA . R4 SCiik [ 14 ] 46
FE 4T, cDNA & i 4 14:37 C 15 min, 85 C
5 s; PCR fEFF 41 :95 C FiAS P 30 8,95 CAFMES s,
60 C il k/%E i1 20 s, 3k 40 AN0E 2, 8 9 A il
28,2 % B IR A B Je P T R R DRI e 7 A R Tk 1Y
HERG P, TLR-4 mRNA ) 26 35 i B R AH X o 3
AR A B A KR 2 A
R RbrifE, R H GAPDH AE NS,

2.6 ELISA #2H 4! NF-xB M Il 1 1L-6 /KF W
AR &ALV IR B MTE o e &
R 3 e 7 A e R TR U B S E AT . AR B 450
nm AR B AL ST NF-xB,IL-6 /KF .

2.7 GEilOrEk A BUE SR A OSPSS 22,0 Ak
WIATG T o THRERILL & 5 FIR IT T
2 20 R RE AR LR B R O 22 0 i s A G 1
Fo R F fe /N B 35 22 802 (LSD) 43 Hr . Lh P < 0. 05
hESEHSGIFE X,

3 &R

3.1 MWK X R E Sk AS BEH R a8
LA 3 80 bk sh Bk g 44 56 4, 2T M, 1A AS BEdk
TR A2 3= B fok o B8 RS, JE B B S Y AS BE
oo EARAL bk N I R, A S L K B
WRK R AS BEd, 5mIBLA LE, & 2 ko5 4.
FARMTT AL AS BEH R I Wi, WE 1,

A Z ;B BRI C mRAL;D. S B IR E. R ARMBITA (K 2,3 7))

1 EEFRAXMNEEZN AS BEHREF M (HE, x100)

Fig.1 Effect of Liandou Qingmai recipe on AS plaque of rabbits’ aortic pathology ( HE, x 100)

3.2 # G NKk7 X PARP-1 IR MW A
£ AN ) QA D R R S R N g R N
PARP-1 [HP4: 40 g & 15 , AL 78 20 0w B, PARP-1 PH 1
ANM B AE F 3A. IR 41 PARP-1 BH Pk 40 g 55 ik

B o SR S A R A A . S IR AL A, 7 LT
Jik 5 1o b T B M 5 PARP-1 BH M 41 il %
KU REAR . DLIET 2,

3.3 # 9 3E Mk %t TLR-4 mRNA {5409 TLR-4
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O, x200

EF)lik, =100

2 ETERAM%E PARP-1 EEREMEM(GEAl)

C D

Fig. 2 Effect of Liandou Qingmai recipe on PARP-1 expression of rabbits( immunohistochemistry)

mRNA BEKHL K E s, BRI 28 A s IR A
i 2 KT A R A 7T 4 4% 2H 0 5 Y 2 3k )R
NG YR R B e — 2. DL 3.

300 bp
200 bp

100 bp

235 bp
180 bp

Marker A B C D E

B3 ZFEHERA % TLR-4 mRNA 3Rk B ik #10
Fig. 3 Effect of Liandou Qingmai recipe on TLR-4 mRNA

gel electrophoresis
3.4 GO TLR-4 mRNA TA 52 BEWIF 19 %

M TA v R IR ] S 06 2 1k 7 1 1 M S | )
Flsga—2. K4,

e I 50 [ L y——
TGCAGG TCG ICG AT AGCLCC TGG ICCTTTCMATM AG ATTCAAAGTATTTATCATAAA GACTTGCGTGTTCTACAT

E4 BHAKEHB% TLR4 mRNA TA EENEF
Fig. 4
4 mRNA

TA clone sequencing of Japanese white rabbits’ TLR-

Y1, TLR-4 mRNA %3k & NF-B,1L-6 7K 4 5 1)

S5 PA L, m IR E SN kO d R AT
21 AS BB AU (P <0.01) . 5 E A
FO#, % S0 Wk 7 4 AS B S i A, PARP-1 FH 44 48
M # 5%, TLR4 mRNA %3k &% NF-«B,1L-6 /K F3)

3.5 & 505 Bk or P ASEBE B i AL, PARP-1 FH % WBETE(P<0.01), Wik2,

F2 EEERAIR AS HERER, PARP-1 fAE 405, TLR4 mRNA K&K NF-xB,IL-6 K EHIEM( x =)
Table 2 Effect of Liandou Qingmai recipe on AS plaque area, expressions of PARP-1, TLR-4 mRNA, levels of NF-xB, IL-6 in rabbits( x +s)

FF P 40 it 55 3k 3%
253 no FlE/g kg™ BEHOEALL/ % - TLR4 mRNA  NF-xB/ng-L~! IL-6/pg L~
FEE F 3k
= 9 - 0.00 £0.00 1.13 +0.88 0.76 £0.50 1.00 £0.00 28.96 +10.39 43.18 £3.42
=3 9 - 53.28 +8.77" 4.11 =1.76" 9.22 +2.82" 2.99£1.95"  68.56 +13.32" 79.11 £7.31"
VTR 8 3.7 21.99 £16.55"% 2.13 £1.25"Y 1.88+0.83"% 0.77+0.53" 33.73+8.21"%  54.97 +4.24"%

SEARARIT 8 0.001 27.80 £14.22"% 2.75 £1.58"Y 2,13 £0.53"%  0.92+0.50"% 39.01 +£13.27"2  53.00 £3.44"%

HESEAALEP<0.01; 554 > P <0.01,

4 itig PR S M PR LAl A TR A B Y © 28Ik

HEEZTEIRYT I AS 5 i H AT R4 ROR, A6 ¢
BFGEUESE , P2 5 1 25 19 A W] 5 08 /0 3l Jok B Ak &k
L, A0 AR RO P BT 00 R Sk ok A B
PG BEH 1 T8 1, FAE FTHLH AN 45 B otk 1 40 i g -2
(Bel-2)/Bel2 #1¢ X # 14 (Bax) £ikH %", M
VEE IR AL BE T SR A, TR N B AS B
et PR, SR P S 25 T B AS BE B HAT RS2 Y
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H A s B BB B s FEBE S . HLRE & AS B
Yok e, PARP-1 3K A0 W 3G &5, #8878 T PARP-1 3%
IRFRFE R AS B ™ o R B A A O . TR B, AR BF
e 4 R, PARP-1 3% 35 19 & B, 40 41 h TLR-4
mRNA R iKFl NF-xB 7K P34 15, 13 o IL-6 7KF 4
N3N GESE T PARP-1 {23 AS BEH & J i AL il A
JAT NF-kB, IL-6 55 R GE K 4 &, H 15 NF-«B
A HLE A1 TLR-4 mRNA RIKFAHI LR

AR, % TN Ik O 4 AS BE S A B & AIK

TR IRd, 40 VAU T 3 T3 Bk J5 X AS B He 3 7

FA I VE S o A6 X PARP-1 FH M 41 i 3% 35 09 1 By

T, AR SEIR 25 IR BoR  E S KO H A D E AL N E

KL U%) PARP-1 BHE 41 My 2 15 15 B A% F = B

¢l , % FE k7 41 TLR-4 mRNA 3235, NF-kB 7K - Al

I3 TL-6 7K -t B AR T = g 41 . 16 B 3% 523 ik

Jr i AT DLl AS BE B BE FE, AR AL A

PARP-1 3235, AT T i TLR-4 mRNA 323k fl NF-«B

I BEAR I TL-6 R AE 7K A % UL &

X5 AR DR ZH i I R A 9 3% 0 VK O B AR e O

BB ILTE TL-6,IL-10, &80 C 2 i 2 H R T, 20t

Sk O 0 R A A R AT LM NF-kB 48 4E

55 18 %, TR KB AS T WY B 9 45 SR A — 2

G DK O & EE PR RAT AR,

Horr B Y $E YA B TR 8 ApoE & IRl B /)N Bl

SR BEH | 3 U0 T B0 koo R B B B 2 s

XA R T % T Bk O i PARP-1 K35, M

1M 10 NF-xB RAE A5 5 38 B, J0 ] AS BE e 56, (H

FLRA 30850 w8 T it — B R AT .
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