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[ Abstract ] Objective; To investigate the mechanism of Shugan Wendan decoction in treating
atherosclerosis based on liver X receptor @« ( LXRa) /nuclear factor-kB ( NF-xB) signal. Method: A New

Zealand rabbit model of atherosclerosis with liver-Qi stagnation was established by using calf serum albumin immune
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injury, high fat feeding and bondage emotional stress method. Theses rabbits are randomly divided into 6 groups,
control group, model group, atorvastatin group, Shugan Wendan decoction low, medium and high dose group
(2.18, 6.54, 19.62 g-kg '-d™").

Atorvastatin and low, middle and high dose Shugan Wendan decoction to gastric. The control group and the model

After successful modeling, the rabbits were treated by injecting drugs with

group were given intragastric administration of saline in the same volume. The period of gavage is 6 weeks. The
pathological changes of the rabbits were detected by hematoxylin-eosin ( HE ) staining. Serum levels of
totalcholesterol (TC) , triglyceride (TG), low density extremityprotein ( LDL-C) , high density extremity protein
(HDL-C) , nitric oxide (NO), and endothelin-1 (ET-1) of the rabbits were detected by enzyme method, nitrate
reductase method, and enzyme-linked immunosorbent assay ( ELISA) , respectively. The gene expression of CRP,
IL-18, IL-6 and MMP-9 in the aorta was detected by Real-time fluorescent quantitative polymerase chain reaction
(Real-time PCR) method. The protein expression of LXRa/NF-kB signaling pathway wasdetected by Western
blot. Result; Compared with normal control group, in model group, the lumen of the blood vessels was
significantly narrowed, atheromatous plaques were formed, and a large number of intracellular foam-like changes
were seen. In atorvastatin group and Shugan Wendan decoction group, the blood vessels in high, middle, and low
concentration groups were narrowed. Atherosclerotic plaques and foam-like changes were all lower than the model
group. Compared with the normal control group, the TG, TC, and LDL-C levels in the model groupincreased (P
<0.05), HDL decreased (P <0.05), NO decreased (P <0.05), ET-1 increased (P <0.05), the expression
levels of hs-CRP, IL-18, IL-6 and MMP-9 all increased (P <0.05), the expression of LXRa protein in the model
group was decreased (P <0.05), and the protein expression of NF-xB was increased (P <0.05). Compared
with model group, the levels of TG, TC and LDL-C the atorvastatin group andlow, medium, and highdose Shugan
Wendan decoction group decreased, (P <0.05), NO in the atorvastatin group and the highdose Shugan Wendan
decoction group increased and ET-1 decreased (P <0.05). In group comparison, the expression levels of CRP,
IL-18, IL-6 and MMP-9 in the atorvastatin group, the low, middle and high dose Shugan Wendan decoction groups
all decreased (P <0.05). The expression of LXRa protein in the group was increased (P <0.05) and the
protein expression of NF-xB was decreased (P <0.05). Conclusion: Shugan Wendan decoction can inhance the
function of vascular endothelial cells and the stability of atherosclerotic plaque by regulating LXRa/NF-kB signaling
pathway.
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5 4y W Sk NI129023, NI321045, NI432032,
NI543142) .

L2 ZhY 48 HUEWg 3 HlFm =K%, WA
N AL X AR AR 5 AR S B W R b, R T s
2.0 ~3.0 kg, ¥ AT iF 5 SYXK ( #)2017-0012, 7£ ]
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50 pL,15 min P T BEARAL 450 nm Zb K5 0 45 L A9 1%
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X 23R 7K, i A B0 D] Y e Gk A IE B AL R 1
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GraphPad Prism {4 11,
2.9 Western blot £l LXRa, NF-xB 5 [ i) £ ik
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B A S I (DN Bl e B0 B 4 1) IR i
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-
3 HR
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3.2 XFshksk AR AL R RMIR I 5 IE A
g, B4 TC, TG, LDL-C W] & F % , HDL-C B i
TRE(P <0.05) ; 5BIAY A L g, BT HE Al VT 20 | o
JH IR AR 7 #5 7 s 40 /Y TC, TG, LDL-C Bl . N[ (P <
0.05) ; 55 BTHE M fth 7T 20 1o 3¢, it JFF IR A 37 1% 57 2 2
() TC,TG,LDL-C #8175 (P <0.05) ; 5 k4G fk
7T 20 A, i U I V% R & 20 Y TC, LDL-C B
BT (P<0.05), k1,

3.3 bl bk B A A0 5K SR 32 30 bk P e 4 L ) BE Y
s HIEH A R, A g NO =
BREM(P<0.05) ,ET-1 & B L (P <0.05);
SRR R, BT FE AR A 7T 20 17 NO & & B B
(P <0.05) ET-1 &5 @ B (P <0.05) , BiJif
WAL A=A mE NO =W 8 EiH (P <
0.05) , g AR AR AL b L ) it 41 s ET-1 3% &
AER UL B AR A5 C BT AR A 7T 405 D. B IR B AR ) i Al A5 R (P <0.05) 5 55T 15 0 1% 4 7 5 20 L%

. B35 0 37 o 0 8 0L T O A 0 0 2 2 ) o ‘
g ITH4 ET-1 KFAA{R (P <0.05), W32,
Bl 1 BT B % X 5 Bk R R B AL R G R IR T AL A0 B T FISEfeAiTAL KPR )o MR

e 100, 3.4 5 G 3 BRI RE B AL AR SR B A0 i T
Fig.1 Effect of Shugan Wendan decoction on pathological changes mRNA E"J%ﬁ ﬂ[ﬂ Ej na hr%’ 2 ke iﬁf s ﬁ I 2q ':P E/‘J CRP,
in atherosclerosis of rabbits( HE, x 100) IL-18,1L-6 1 MMP-9 mRNA BH @ ¥ (P <0.05)

F1 BFREZEHECEFEBUREMAENHIE(x£s)

Table 1 Effect of Shugan Wendan decoction on TC,TG,LDL-C and HDL-C in atherosclerosis of rabbits(x +s) mmol-L ™!
21 5 Fl /g kg ! n TC TG LDL-C HDL-C
EH - 5 1.57 £0. 16 0.55 0. 09 0.61 0. 11 1.39 £0.18
T A - 5 25.37 £2.19" 1.58 £0. 12" 30.38 +2.83" 0.75 £0. 14"
W] 6 AR Al 7T - 5 10.23 1. 62% 0.88 £0.11% 12.02 £1.65% 1.02 +0. 18
il Y7 2.18 5 16.25 1. 8723 1.13 £0.11%% 20.23 1. 88> 0.86 +0. 19
6.54 5 14.04 £1.91234 1.01 0. 14% 18.71 £2.41%% 0.90 0. 17
19. 62 6 12.70 £1.98%34 0.94 0. 13% 14.35 £2.57%4% 0.95 0. 16

T SIERA R P <0.05; SHBH KD P <0.05; SETFEHMIT 4 LD P <0. 05 ; 5 5 150 7 1% ) 5 41 L3 P < 0. 055 5 B I i
JH R RS P <0.05 (£ 2 ~4 ),

®2 WFHRIGAR BB RS NOET-L MBI (5 =) BRI 2L He e BT AR A T T 2L B U IR 3 A o
Table 2 Effect of Shugan Wendan decoction on NO and ET-1 in ?ﬂj%éﬁqﬂ CRP,IL—IB, IL-6 ﬂeﬂ MMP-9 mRNA %Bﬁlz%
th ! is of rabbits(x £ s

atherosclerosis of rabbits( ) ’fEﬁ(P<0.05)O Jr[]_‘%%?’o

151 e NO BT 3.5 X5 G B ko RE R AL A R Y LXRa, NFiB

/g kg ! /pwmol-L ™" /ng-L~!
\ BHRBMWEW  H5IEWH LK, A DK
EH - 5 56.8 2.2 42.4+2.1
LXRa [ FHFRILP R T4 (P <0.05) , 4K NF«B
B - 5 23.5+1.9" 122.9 +5.8" . . " .
M HRIRU R EWR (P <0.05), SR AL,
BTHE R AL TT - 5 49.0 +3.8% 53.5+2.57

B T AR A T 2 L8 TR A 2 1 7 e A R ) o A R

RIS 2183 30TEAT 00T e g o LXRec B9 8 11 018 T (P <
6. 54 5 39.8 3.8 61.4 £3.4%Y 0.05) , i NF-«B [ % 11 3 ik %5 W] & [ % (P <
19. 62 6 47.1£2.1% 59.8 £2.4%Y 0.05)., WK 2,34,
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*3 EARBREZNREIHHFEBHZE f CRP,IL-18,IL-6 1 MMP-9 {20 (x +5)
Table 3 Effect of Shugan Wendan decoction on CRP,IL-18,IL-6 and MMP-9 in atherosclerosis of rabbits(x +s)

25 53)) /jfj- . n CRP/B-actin IL-1B/B-actin 1L-6/B-actin MMP-9/B-actin
EH - 5 1.00 £0.03 1.00 £0.04 1.00 £0.05 1.02£0.23
T - 5 9.27 +0.52" 5.90 +0.23" 4.52+0.27" 7.11 =1.52"
B 6 £ A 7T - 5 1.74 +0.22% 1.35 +0.45% 1.82 £0.35% 2.24 £0.32%
N RN 2.18 5 5.43 £0.47% 4.24 +0.16% 4.14 +0.48% 4.18 +0.62%
6.54 5 4.09 +1.64% 3.14 £0.24% 2.96 £0.82% 3.95 +0.82%
19.62 6 2.35+0.78% 1.96 +0.17% 2.07 £0.31% 2.66 £0.37%
xR _ K7 (PDGF ) 45 5 4 A 57 AL 2F 1 /s Al 5 46, DT
1R I A8 BE 58 E o A8, SR 48 5 BN koS A B AL
A | EE———————— 25 E R 24537 3 Bk R B Ak L 9 B 25
N - Fik, E TR LI X2, i, L2 A £
LaiminB_ H BT S — e LU e g xR gt H T 97 AR

B2 LXRa 71 NF-«B B H &iAHE %k
Fig.2 Electrophoresis of LXRa and NF-xB protein expression

F4 BFBREZNXEIHRBHEBEHERPE LXRa/NF-«B 55
BRI (x 5)
Table 4  Effects of Shugan Wendan decoction on LXRa/NF-xB

signal in atherosclerosis of rabbits(x +s)

2 5 R . n  LXRa/GAPDH NF-xB/Lamin B
/g kg
E# - 5  1.00+0.08 0.31+0.03
R - 5 0.02x0.01" 0.81£0.13"
BT 6 £ Al 7T - 5 0.74+0.12Y  0.38 £0.11%
i AT IR 2.18 5 0.37+0.132  0.56 £0.08%
6.54 5 0.57+0.09%  0.50 0. 10>
19. 62 6  0.67 £0.122  0.35 £0.06>
4 itig

2y ok o8 A5 B8 1A 2 o I 10 A7 5 0 B Ay B £ s Bl
PRUER Sl ok ok Ao B A 149 B DR 9 % 2 b A8 I TR 3R 19 £
FVE R, G A B 20 I 453 405 , I A8 1 LA 4
JERETE | 0] NI IE A, £F 4 2 ZU8 AR, A i T
AT R I DA N Bl kR R A AL R — 1 R
E P BRI A, G 3 B LA AE A B S RE P A5 A5 O ik
il 51 A I A DA DR B4R U I A BE AR A . 2
b fcs 6 PR 3R RE A% 5 | I P9 B A0 45 AN ZL i
WA T, T BE T | Ak PR A 40 i 8% B O 1 A A N B
I T BB MU S5, 3% ¥ SR A TR SR B AR L, 9 A B
Rk e M5 42 5 [ i s mT DU i it /s B 5 2 K

2GR T B0 Tk A B AR A AE AR R Y K J A (]

H I 1 IF 5 S B e B, Bl ko oks A s Ak 1 o PR
WML S IR Y A OC RN ELSE 45 T I K = B Tk ok
FERE AL Y SC B ML o B P U IR 07 2 pl O I3 B A5 S
HH B P HICA 38T B, A AP A 5% L i JHF A ) 3K
T A SE 50 A 98 2% W IE 3 S AN AT LA A it Big 7K F
AT D45 /1N By Jok o A s 1 30 Bl T AR 98 5% 3 ok £l 1k
B X — HE G AR SR 4 R — B, A
5538 2o v P RDRE I R K A, 45 R R IR A K R )
ok 585 A A A, B e g A8 = 2 3 Bl Bl ik N R ) dnb 4
JEL R REA K g DT AR, T AR HRE A 9 R B
B, I Re g DL K o M PN Y DR R 02 1Y) 4 i SR 4R
T B0 16 28 1 e 4 P 9, AR T TE R 2 O IR
AFE WL AR, W] UL K G B ook A A Ak AR A A
Y.

I 5 S5 8 2 3l Wk ok A A AL 1 fn Bl R 7
By ik oy A A AL Y K A RN kT o R bl o AR
'S, W2 WATIR R R W, TC K15 3 ik i
FEREAL ) R A R IEAR G . Ao 45 R W], A 5
JEWEHE , KR TC, TG A1 LDL-C 7K - i 3 Tt
=, 1 HDL-C 7K - BH & B AR ; wi R AR 1%
F B TC, TG F LDL-C /K- B B FAIC, 45 2R %
B B JHF 305 37 e B S A AR i i 7K P, X5 3 ok ok A i
ey kAR e B A BTG YEM . NO af DL BH A% i, 4 -
T ILAR L ( VSMC) 34 5 F1 i 6 | 9 A1 I /)N A 2R 4
B L 1l A% T B ) 555 SR A% 20 B 255 BT 758 7 R0 4 AR 1k
I FR AL L o VE 22 BF 5T 2 I I DY B2 O fig
A, N2 U NO ik KT I, S B 4 &7 5k
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DIBE T W s S 9 L8 £ 1A A% 240 i 86 B T A N
5T I 58 4 SR AR 1 i T3 T ARG 36 K 40 I, 412 9 i /N A
BB ISR AT S 3T B BB RERE Ak T L A
WIS 45 9 Fe W1, 3 ok G E B £ 45 780 28 5% # 1L T NO
R AR T IE W 5 S, DL T 3 bk o R B 1k A
2H 5% G PR Y A AE 35— S B9 A R 2 i T e v R 0
ET 52 Fo0 A5 5% B A %, &4 ET-1,ET-2,
ET-3 3 Fismgfh ™ Hirp ET-1 A b B Al i
(9 AL Bz 5 I WA K, LR A R 8 A1 i 1 A5 e 4
I/ 5 B, VSMC 845, 11 L AE 45 B 5% 2 4201k 4 LA
Tl /N WA A A K DR T 25 A0 B S 0, T A R 3 ik
MR R EEE K" . WA PR ET-1
F 040 TT LA % NO A S A9 79 J D B 2L, AT B
T B K R B AL f) % 2 0 . ARBTG5 0
B PO, BB R S Th A ET-1 R b
VA, T8 AT 37 4 % S M 3 ET-1 55 5o 20 4 1)
5T B, 3R BTG AR A 7T R g R A% R ET-1 3%
TR K S ot 3 bk 586 B B Ak A — A2 B9 B 1L AF . CRP
SR S M R S T 3o R T A I U A 26
BT . 2058 32 W] CRP 7£ 30 ik 6 K 58 1k i 5 3
i A R B T A /R . CRP AT LUE i 83
IR A A0 B B B 4 L SR T R KBS E
I 40 i B3 B LDL, 134 MCP-1 (9 7 A 137 5 0% 40
FSE 4 T LA BELAS P R 400 4 30 NO |, AT 2 5 30
B RERE AL BT B o AR TS W], S5 IE 4
PUd , A0 20 R A 4L 2 b (9 CRP 363k 3% 19,
T B S I 97 20 % S 4 40 CRP 263k 1 S 0 4 [
R SRR AR . e S W BT AR AL 7T R AT IR
H) CRP 3 3 1 0F 3l ik o B 16 19 %2 2 & i ik 5]
FER AR . TL-6 55 HL A 48 A 1 20 446 405 25 8 D) AR
5o 1E B KoK RE B AL (9 300 B Y B TL-6 g % 2 HE 1M
N R ROS 7 Al P B2 40 MO 32 B, % S B 4 T
3k, B AN M 5 PN B A0 i 8 R B g L
S S T ¥ e G R I e 400 i 9% 1T 2 K LDIL 119 4 A
LA K g 2 % LDL B8 A, AT 33 T i I3 0
FURMBEH 1 T8 2 TL-6 ¥ AT LI 3 1 I 40 it 7=
AL F (o B 20 HE A IR P9 K, B VSMC
Ii] A B ST IR B, e A1 O 30 IO S R T AL 14 T
B ARRFSELE SRR W, 5 OE R R R R
HLH L IL-6 % 1K /KF- 35 38 5 , T i AT 36 AR 3% 4 &%
Ll A TL-6 323K /K 518 70 4 1L A W] i F 9, e 4%
SR W BT HE A YT N BT IR IR B AT TL-6 2 3k Uk
S F 30 ik 58 BE T Ak i 2 2R S R Ak B0 40 I/ T IL-
18 B — K MUK A S A R R T, B R
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