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[ Abstract] Objective:To investigate possible mechanisms of the intervention effects of prepared Rhei Radix
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et Rhizoma with wine on serum lipid, nitric oxide ( NO) and inducible nitric oxide synthase (iNOS) in rabbit
models of atherosclerosis ( AS). Method ; Thirty-two healthy male New-Zealand rabbits were randomly divided into
four groups (n =8): Normal control group ( N), AS model group (M), low dose (L) and high dose ( H) prepared
Rhei Radix et Rhizoma with wine groups. After 12-week treatment,serum lipid was detected with automatic analysis
device. The expressions of serum NO was detected with nitrate reductase method , and protein of iNOS was observed
by immunohistochemistry method,iNOS mRNA in aortic tissue were detected by RT-PCR method. Result: At the
end of the 12" week, compared with AS model group, levels of serum TC,LDL,and NO in L and H group were
significantly decreased (P <0.0lor P <0.05), however the level of serum HDL were increased obviously ( P <

0.01). The serum levels of TG in high dose group were significantly lower than that in AS model group but no

significant difference between the low dose and model group. Conclusion;Prepared Rhei Radix et Rhizoma  with

wine can reduce the expression of iINOS gene and protein in aorta vessels of experimental atherosclerotic rabbits,

reduce the production of NO and levels of serum lipids. and can inhibit the progression of atherosclerosis.
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rhv s R ILAE T 3 04 B0 Dk P B Ty g A R OC B A
R 3 R0 R] RE 04 D R R N R 40 L NO AR Y S
# . NO R LG E M E NOS 4L T 4 L. NOS
AL 45 3 B[R] T7 - BP9 K2 8 NOS (‘endothellial NOS,
eNOS) £ 6% NOS( neuronal NOS, nNOS) KiFES
%l NOS(inducible NOS, iNOS) . i 2 Fl X FR Jy 45 14
A NOS (eNOS) , i1 BT AEfL A= 5L NO 3>, =
AR 115 = R S 1A SO N 11 = (AN T S
R 20 285 B A o S 9 LA 6 B 4 L A
B 1k U I 2 5 1) A O O T R A T A R A AR
HIPPT . ANOS BT B L 2 g E A ROK R S, B S
Je AR B K i NO I E 48 RE S N X ML A4 1 A A8
PR, NO 7 AS K9 &9 h BLAT WU R o o gk
BEE INOS il 390, B A0 B NO 11 7= 4, AR 96 411
1l 28 4 2% 2 ok 906 A B 5 A8 A HE R L AR SR
PR A%t 24 A e H A R0 S R AR O SR FE T AS
7 T VR FITRF 8 HOB TR A, R ¥ 4 A% G5 v 25 0
R R A A S WA AR T AT Y B A AR
KX AS KA1l Bg NO Fil 3 3 ik iNOS ik 1) 5
M, AT HAT AS VE ML
1
L1 sy (@M 22 4 32 1,3 ~4 JTi#,
R (1.5 +£0.5) kg, Hh 0 46 B R} K24 505 sh 4 ol
AL (B AKIE S 803036)
1.2 shyphakl  ArufE (FERE) RDRE B L R K 2
s PR m AR RS 7 L 1% IR

prepared Rhei Radix et Rhizoma with wine; atherosclerosis; serum lipid; nitric oxide;

15% TE B0y 5% $% M1 579 % HE Ak 45k} 5 IEL [ 2 | 2K B
B AL s s E A B ARG R THE AT
L3 25 50 KW M i 254 A v, &0k
M B 2 A B B R B U R DN R B S
SR W) E M K Rheum palmatum L. 19T AR K&
HEZE W R B« IR B8 v o I W 10% Wtk 34 %),
el J A N SO MO , BUH B R R
AL RN B = AT 80 H G, Bl £, 55
JI AR R AT i O A M 3 (A 100 g B ) B
WRE 10 g) o 24 ik AR LN 5 P o e 1 2 1 AR AT
AR RS R AT AR N 1,2 gokg!
.d-‘o

Gk IE [ i (TC) 3870 & (it % 011808010)  H-ih
=B (TG) k7 & (L5 015908008 ) | &5 %% J# i & [
JIH [ 2 ( HDL-C ) 2 7] & (#it 5 013708010) Ik % Ji
JiE & FIH [& B (LDL-C) 3K 577 & (41t 5 014808008 ) ,
I BRI B 28 ) 5 NO A a5 £ b g e ik
Wy TR 5% T 42 4L (HiE 5 20080306 ) ; 4 iNOS i {4
(fit+5 080318) , b st I W AR AE W H AR A R A A5 R
SP il i 57 & (L5 K86922E) \DAB & A i | &
(it 375230A)) , db 52 o A2 M AE W He R A PR
A A RNA s il B2 3050 & (41645 20080506 ) |, I ¥
T MR A5 BR S 7 s RT-PCR R K &, i M 18 H
AW FHE S F]INOS K N2 B-actin 514 B |1 5 iy
A=) TARRA BRA R .
1.4 F#{Y% MINDRAY BS-220 4 [ zh 4 1k 4
AL (ORI B 22 7] ) 5 YD-1508 A ¥ VR U1 v AL (i U
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S35 BEYF % 4 ) ; LEICA DFC420 #I G fif 5%
LEICA DM2000 7! & ffl 1% R 48 (B E 3R A A ;
Motic Med 6. 0 ${fith % 2% 73 #1 R 46 (22 se Bk A A )
UV-2100 &1 45 5b 43 56 5% B F (1 6 Jé s AL 8% A
) ; TC-xp-G H A 4 14 4L (bT I 18 H BB A R A
7)) ;Fine-do X3 Tanon UVP ¢ 1% & % ( L g R
AR A FD) .

2 FHiE

2.1 5% RBENERSE AR, BV
HA W A8 HL R OIEH XA (N 4) 473
(LA TR 5 @AS BORLZE (M 41) 45 7 & AR
Tl Ak M 5% 5 )V R IR 4L (L 4l ) MR A o AR AR
BE -+ RER 1 gokg ™ d T @ K # R 4L (H
21 ) WA 1 B AR + TR R 2 gokg T ed T (ISR
I R B HARGRI 519 20 i) o BB 20 KA 4 8
W PR, AR s H 100 g, 4 2 I, H ik
KL 12 A o W KRB R R AL A T
H 23 2 YR T30 1 245 0 MR ) 5 T K 35 1) 1 g 1)
BB A T R IR AR AN R E B . B
FROREE 1 M2,

2.2 MK SZERAE 12 FORAEE 12 h B4
Ga ki 2 mL, 53 85 i 3 , 4% 500 & U B D s i v
TR IR EE(TC) CH o =8 (TG) | i % B2 g & e
[ % ( HDL-C ) 1 IK % B B8 2& (1 0 [ i ( LDL-C)
L,

2.3 [iE NO Frafi  Seee 12 R, 25/ 12 h,
2 3 Bk o R B 3 ml, fF W A B,
3 000 r-min ' B0 15 min, 485 103 . HI0L 35 100
pL, 4% NO AG I8 70 65 1 BH 45, 2R FH s 198 10 i i 325 )
SE ML 9 NO & i

2.4 G AREAS I 32 B k4141 INOS R ik
B 12 R SR S5 o, K IK A 2 )5 24 h, 25 41 8 iy
Bf kO EAE , 1k BUEE T 3 3h bk 5 Ak 1 B E B ik 2
1 em, ] 4% 2 5 W RS 5 W 1 7 36 b, 8 HL L BE K,
SR V)R R g 414146 S-P i, DAB i}
i, JEBE N ULEE 32 3h bk 41 40 iNOS & (I 1k K oE
7, b v R BV 225K . SR F 4 A 3h 6 B AT
RGN 4 4L & 7, 4l Motic Med 6. 0 %4 5
ST R G T A L IR R INOS B 41 i 1) - 2
JCEEME (A) 6

2.5 RT-PCR JyiE 40 32 3) ik 240 21 iNOS mRNA 3
ik A B G 5k BRI 3 B0 kS R B 2 8N ik 2
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1 em, EE AR FHIFE T - 70 COKF R 5,
IBUTRE R b A 41 B B0 Ik 2 40 50 RNA ™ 4% $¢ il 3 7
SV B, R F YA [ GenBank, i H %l
5| ¥ F Primer Premier 5.0 %1t , H EWEER A Y
THA RN A A . iINOS B sl W F 5k 5'-
AGTTTCCCGCGTGCCCCTTCAAC-3, F i 5| ¥ J 4
41 5'-GTCCCATCCTCCTGCCCACCTCC-3", 4 14 f= iy
K E & 114 bp; N S B-actin L 5] ¥ N 5'-
GCGACCTCACCGACTACCTGATG-3", Rt 4k 5'-
GGCAGCTCGTAGCTCTTCTCCAG 3", ¥ 1 7=y K Jig
A 135 bp,

HUEL RNA 2 g, #5357 St 45 A U WD 5 30 4 S 1
cDNA HGE 56 5% 7291 2 pL, il A 25 pL R R &,
iNOS Jz i 640 94 °C WA P 3 min, Rk J5 94 C 2%
P45 s, 50 CH M 60 s,72 C LA 60 s, FLAFEIF 29
WK ;72 CHEAf 7 min,

B iNOS F1 4 £ R B-actin i) PCR ;= #) 10
w28 2% By i B e L UK, TR AR & BE e €5 BEAR O
2GR o B, DAE £ 35K Y B-actin mRNA
AN NS BRI AT bR AL I, HF 5 INOS 77 4 Y 4R X
#o HHEA:

iNOS #Xf it = INOS J= ¥ L Jk 5kl A/

B-actin J= YLK Z A A

2.6 giteEabd R H] SPSSILL 5 GEit #7451
ME AT R v s FoR, 22 4180 1) B 4 B
BT 25T (F K55 ) , 41 18] B9 9 L 3R H SVK-¢ £
5 ,P <0.05 HHiit L.
3 &R
3.1 ImARKEIAE R 5 IE R A, AS BRI 4 il
i TC,TG,LDL-C /K~ & % F+ & (P <0.01) ,HDL-C
KTE W M 2 s SR AL LA, W R IS L A
2 I T TC,LDL-C & & ¥ W] 8 3d > (P <0.01) ,
HDL-C & & W B 75 (P <0.01,P <0.05), & #|
AL TG & & B> (P <0.01) K5 541
TG ML, H W EE2ER, WL,
3.2 HAFRRIMLMG NO & 5 12 RS 4 %
H NO Kl &5 3. 1E F %k BE 41 4 (53.88 +£8.82)
pmol« L~ AS %1 2H 7 (80. 88 + 14.32) pwmol-L ™",
R B e A A2 4 5 R (6213 £9.52) pumol -
L' HI(66.88 £8.92) pwmol-L~", 5 iF & % B 20 AH
o, BRI ZH G il i NO s Il B A (P <0.01) . &5
RERVZE AR LY, 0 R B A L 7 2 il v NO & i



WRAZ AL, 2 -3 R 8 X 2l ik ok A A A0 S 1L Fis A1 NO K S 5l Jik iNOS 335 B 52 1)

1 ASRANEERAXHE 1R ARSAENFERMAEKTE (2 +5,n=10) mmol L~
215 R/ kg -d ! TC TG HDL-C LDL-C
EH - 2.27 +0.55% 1.04 +0.32% 0.78 £0.25 1.01 £0.23%
AS i3 - 18.26 +4.36 3.15 £0.94 1.03 £0.37 15.80 +3. 61
Vi N 1 12.79 +2.50% 2.63 £0.79 3.27 +1.06% 8.32 +1.18%
2 10.37 +2.81% 1.81 £0.63% 2.52 +0.83% 7.03 £1.74%

LSRR A P <0.05,2 P<0.01(£2[),

ZEAL (P <0.01 F1 P<0.05),

3.3 HHFRENIKA L INOS & 1Rk fe i 4
LUz Hr INOS 1 B M g o = 227 T P IR
TE LA A PR P B P R L T 0 B R R N, B
L URL . TE H O REZH A 32 3l bk P IR R A DL P
Fo i o e JOUREIR P M e € ) 5T, A A 20 A 32 3 ik
DAL R B i B8 T DL R 2 A5 BR R R ) B e £
X o TP R BRI | e 0] 2 A T Bl kN s Kb i INOS
PR, B BT R, WE L,

Bl SEARMEERAH 12 FSHEREHKEL INOS ik
BB ARNFERI(S-Pi%E,DAB L&, x400)
N. IEH X R ;M. AS LAY ;LS KB 1 gekg ™' -d ™' 4
H.O K2 gokg ™' od ™14l

K B AZ A3 B A e R T 45 2R 3 W, B R 20
iINOS (%35 W]tk &y T HiAth 3 2H (P <0.01) 5 K ¥
I ) B4 INOS 3R Gk B AL 2 B B REAIR (P <
0.01 5 P <0.05) , i KB AR 7] 5 20 5 18 X A4 2
A F 2 5 K Ge T X, W 2,

F2 SRAMSERAZ 12 AEA%REHKINOS AR

HZFL R INOS mRNA RiEFHWHE (x+5,n=8)

a5 ) iNOS B iNOS mRNA
/gkghed! Ye /A /B-actin mRNA
EH - 0.24 +£0.04% 1.17 £0.41%
AS FEAI - 0.43 £0.05 2.47 0. 84
b 1 0.35 £0.04% 1.30 £0.49%
2 0.38 £0.05" 1.83 £0.61"

3.4 KAFHREDPK INOS mRNA FikLi B
actin L VK S5 22 FE TG UH g 22 55, 1E X BB 41 L3k Y
iNOS # /b BERIZH INOS 7= ¥ B Tk 2% 7t fie ik , ™ o e
B, S IE R A H, B A INOS JE IR Y 3 55 I I 4
Z(P<0.01); 5BIR L AH L, 0 K BG4l
IR RE AL INOS B g 523k (P <0.01,P <0.05),
KA EB K INOS mRNA Fik L3 2,
4 it

JE A ZE L, DORR T 3 ok 9 I B AS 1 B
FEIFH MG TC A LDL-C Fb &, S 56 O 1 5 2
ML GRS R Z — W ARIAIT &0 AS By CHE, hEE
20K AS 1Y B A FR AT A 45 O B8 58 B L 2 45
B RS, o T I RE TR MRS AT REXT AS K
GINE P LW B SN A SR (S N N
FE, HATE N B I ATE KO TR R AR .
PUAR 25 2 W 58 R WY, R B 1A O 43 B L R
97517 LA sk 2 AR P i, B IR LDL-C, HDL-C 1
Fil o W PR R B TR 410 (A RS ) YA 7 s I L
REAR 4T Hb AR TC A TG, J7 8884 o T i oK ¥ 22 AN
AR TEYS R 20 e L R T IR R A IR
FH 28 G Ak IE R R DI RE . AR R R
W K B AR AR I TC A & &, Sl RE s 2> TC Eg fk
Job A ) I 7 A TG O/ AR B R Y A AR
T A BB O A Y K D RE PR o TR K B
REREML LDL-C (9 & & , F = HDL-C /K°F, #04fi] LDL-
C %Ak B OX-LDL, T 7 HXoF i 48 P9 Bz iy 4643

iNOS JZ7E N B 3 g Z 4% (LPS) /85 248 fw K+
AR A Y X B 3R AR R AR R OR
AR TR B Y NO 2 B K, T M AU A )
AR 2, S BUIR BT A AL, 4 IR BT B 2 1
RYEA T, B WL B2 D) g B A — R M BT RS i —
INOS Rk IM—NO Bl it 2 — 16 A AL W) IE
BHG Z2— A B IR B8 — 2 PR A1 BT BRI T B 15 A
T AR 32E 20 ok 6 e ol A Fy S

W e AR B bk o AR B Ak K R NO ¥
FEEINAE INOS WEPEMEBR R EFEm® TIERH, 1T
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P AR K B R AR IR R A G I A NO i
B, AR AT LU E W ONO SR Z  mARA &
ik iNOS 16 Pk i 35 & T 4 IR 24H , 11 eNOS 1% ¥ I 3%
T MR, 2 A N B 258 X S A TR Y
i £ T B SR B0 AS BOAE LA, 45 R R
A A AE R INOS JE R FE SR 3R K, BT
LPS 75 3 0 B WEAN L NO A AR, 06l 48 5E S B o AR S
WL IRY R — 3, AS BRI ] UL if 3 NO
IR TR, T K B AL B A I NO MR R
%, BN & B R 35 48 1 35 o NO J&E T W6 2%
NO, 85 BT 40 A (0 R 2R INOS 3 [K] 36 3k 19 45
RAERAE G B MBI A T3 kgl 40 iNOS B 1 KL H
iNOS mRNA £ikHioR , KIH NO W RES 5 T A &
MEk sl A AS B A, 15 BB R 20 o B9 oM 3 NO
DA L5 B A 450 4 T i iNO Ry 32, 1 Xk P A 1R
PP RN I A8 A B SR AR B9 eNO TU0AE X 4 D T
R R T 2 T DS TR R A I E 3 ik iNOS
% S iNOS mRNA [ &35, i b iNO & A, 32
7R B T g3l R INOS 28 3k 4 IE NO AR 38
L, T EELE AS Y ERE

(&% k]
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