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Intervention Effect of Shuangshen Xionglian Granule on Atherosclerotic

Inflammation in ApoE '~ Mouse

REN Jian-xun, FAN Xiao-di, LIU Jian-xun”
(Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of
Chinese Medical Sciences, Beijing 100091, China)

[ Abstract | Objective: To investigate the effects of Shuangshen Xionglian ( SSXL ) granule on
atherosclerotic inflammation in ApoE ™"~ mice with high-fat diet. Method: C57BL/6 mice were used as normal
control group ( BLA). ApoE ™"~ mice were randomly divided into 4 groups: model group with atherosclerosis
(MOD) , probucol treatment group (PRO, 216 mg-kg™ '), SSXL high dose group (SSXL-H, 1.6 g-kg™') and
SSXL low dose group (SSXL-L, 0.8 g-kg'). After 2 weeks of high-fat diet, blood lipids were measured by
biochemical method and ApoE =/~ mice were treated with different drugs. Blood lipids were measured again after 8-
week treatment. Aortic intima thicknesses in ApoE ="~ mice were analyzed by ultrasonic methods. Aortic plaque

areas were observed by oil red O staining and ratio of plaque area/intravascular area was calculated. The expression
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levels of tumor necrosis factor ( TNF) -o, interleukin (IL) -1, IL-10 and monocyte chemoattractant protein

(MCP) -1 in serum were detected by flow type high throughput multi-factor detection technique. Result: SSXL

P . . _/ - . . .
granule could decrease aortic intima thicknesses in ApoE mice, reduce ratio of plaque area/intravascular area,

inhibit the expression of TNF-a and MCP-1, but with no significant effects on changes of blood lipids. Conclusion :

SSXL granule had obvious anti-atherosclerotic effect by suppressing inflammation but not depending on blood lipids

level.

[ Key words |
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o 5 B i £ 1 IH [ i (HDL-C) 5 &2 g AT A, 31 55
iK% 2 I8 4 1 IE [ % (LDL-C) & 4 , LDL-C = TC -
HDL-C - TG/5,

2.3 EFMkrb-NEREENE ARSI 3K S
PN B RN BE R 1, 4525 10 S, sh 25 £ 12 h,
S B RR I, 0 707 B4 Sk A0 JIE T B 20 3R
/B B ik S ORI T AR Al B AU
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AR, WL IR, A 3E B ), 4 B K E Bk, 4%
Z R PR E , 4, K E VI 4, PBS ¥ Uk 3 i
IERHE B, TR0 GUBE T 14 A0 0 g D ) 25
T¥ A AFAE PBS 4 °C I R AE I, #5 o B
M5, U AR T 4 LAk A PBS, =R T TN
B 5 mL H ik 2 min, S8 J5 FHWHEL O T AR W 4L
3 h,85% 4 "B PR 4 K, PBS W UE 3 Wk, E R
B T M T, B E 4 R, SR Tmage-Pro
Plus B 4568 8 I 148 19 4 26 w1 AR E A7 48 3, I8l i) &2
TS N B IH 2T O Ye ni 21 €6 10 B B 1o AR, 18 B B
11 AR/ M58 N R TR

2.5 My R 4525 10 R RREEE,
/N BRUHR BE B if . 4 VR %% & 30 min, 3 000 r-min '
B B0 15 min, 43 L2 LTS, A E

£1 WSEEHKIE 4 F ApoE ™~ /NRMASHIHIE (5 )

LS mL L&, 8 -20 CHKFELHGE. I
DT W=Bi = 2 oS Rl UL E v N oV (1R Rz n i S
Tk, 5% FAN " 6 0977 15, A Aimplex
KEL TNF-a, IL-1a, TL-10, L Bz B 4% 40 Jfd #a 1k &5 (1
(MCP-1 ) H R 4 I 3k %) &, R H BD FACS Accuri
C6 it 2 4 B AN HE AT LT 2 i 240 M A1 —F 1 7K S A i
2.6 ZRitsEOrdk SCER R SR A OSPSS 16.0 Fi i
HEAT Ge 3, £ A SR B Gl A Oy 25 SR R R
(homogeneity of variance test) J5,lA x +s £/~ , 2 H
(] b A H] B K2R U7 22 (One-way ANOVA) 7341 5 15
FU A SR FH 9 0 S7 FE AR ¢ K56 (t-test) 43 #T, P < 0. 05
hEFH G ERE L

3 g7

3.1 WSS E PR X ApoE ™™ /I BRI g (4 5%
IR R R IR 4 JR G, 5 16 5 A R A2 DL e WL
25 WAL & f & 4l LDL-C, TC fl HDL-C /K
i E R (P <0.01) ; [A] 3% 2 45 % 41 LDL-C Al TC
KP4 & (P <0.01) , S R,
A5 2% ¢/ B LDL-C /K S 8 2 B Ik (P <0.01)
[ B 32 55 3% UKL IR et 21 /D BRI HDL-C
T E S (P <0.01) /& AR R SR 10 5
Ja, 51 % 4 g, iRl 4] LDL-C, TC, HDL-C FI
TG /K- & 5w (P <0.01) 5 [A]iy 2 55 % BURLAK |
i 7 4 DL S B A 5 4] LDL-C, TC fil TG /K
W& (P <0.01) , SERIZ AL, 55 %
2/ B I b LDL-C #1 TC /K 7 & 35 (R (P <
0.01), WW#E1,2,

Table 1 Effect of Shuangshen Xionglian granule on blood lipids in 4™ week in ApoE =/~ mouse (i +s) mmol-L !
20 5 # 4t /mg-kg ™! n LDL-C TC HDL-C TG
EH# - 16 0.42 £0.19 2.64 +0. 16 2.04 £0.24 1.02 £0.33
Al - 18 29.60 £8.39" 34.68 £6.94" 4,94 +4.02" 0. 68 +0. 40
L B A K 216 17 21.30 +6.21"% 23.98 +7.27" 2.57 +2.62 0.57 £0.28
X2 w5 i kL 800 17 26. 88 +6.55" 36. 14 +6. 74" 9.08 +3.40"% 0.88 £0.33
1 600 16 27.47 +8. 11" 38.70 £6. 46" 11.07 £5.86"% 0.79 +0.36
WS IERALED P<0.01; SHIALL L P <0.01.,
*£2 WSEEHRE 10 F ApoE 7/~ /NERMASH M (2 +s)
Table 2 Effect of Shuangshen Xionglian granule on blood lipids in 10" week in ApoE =/~ mouse(x *s) mmol-L ™!
2H 31 # & /mg-kg ™! n LDL-C TC HDL-C TG
E# - 16 0.49 0. 34 2.64 £0.25 2.08 +0.32 0.21 £0. 09
Al - 18 29.55 5. 88" 34.74 £6.00" 4,93 +3.12" 1.36 +1.06"
i 216 17 25.76 +4. 837 28.22 +4.26"% 2.26 +2.54 0.98 +0.76"
PYE RSB U E A 800 17 32.24 +5. 11" 37.08 +4. 62" 4.53 £4.07 1.55 0. 68"
1 600 16 29.03 +7.05" 34.19 +7.27" 4.94 £3.54 1.25 +0.60"

S ERA LB P<0.01; SEEA LD P <0.05, P <0.01,
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3.2 WS EEPRINT Apok ™™ /N 3 3y bk -y
JEREERRS L R R AR I 4R R, 5 OE R 4
C57BL/6 /NRAR H, B AL 4] ApoE ™~ /N 3 ik =5
T /NS A v - PR B JER EE TA  3E n (P < 0..05) 5 [l
I 5B LR, 3% WA 25 S 3 KL 7 AR
/N U Bl bk 5 A /N A i A v - P R TR A
BEBM(P <0.05), WIE 1 %3,

AIEHH; BB C. % 2 A % 4 D. WS 5 4 WORLAR ) it 45
E. XS5 & Wk v ) a2 (18 2 )

1 &4 ApoE " /NRIAT 10 AR EHRSEA

Fig. 1  Ultrasonic images of aorta arch of ApoE '~ mouse in

10" week

K3 NSHEHAX ApoE " NREZH Bk -R R E B BRI
(xx5s)
Table 3 Effect of Shuangshen Xionglian granule on aortic intima-

media thickness in ApoE =/~ mouse( +s)

E BT NN - R

20 51 Fl i/ mg-kg ™! L1 /mm
IEH - 6 0.094 +0.016
LT - 8 0. 140 +0. 059"
A 5 A 216 7 0.098 £0.014%
WS 5 1 Ok 800 7 0. 096 =0. 020>
1 600 6 0. 088 =0. 020>

FESIERHLED P<0.05; SERA L P <0.05,

3.3 WS FORIXT ApoE T /N L3 B ik Bk B i
Bl 2K EFPma O Yt g B goR, E#
Y4 K E S K LA Y REGHE TE S R S
T 20 He e BT A S 2 3h bk 55 Ak I 30 kb o
P BB, REH R LW BT (P <0.05), 5
R 20 He A, 0 A 2 4 B A K T Bl kO A P9 B
B s (P <0.05) 5[] b AL 2 25 o 0k 25 77
Y 4 K T Bl bk BE B T AR 1L o TR A (P <
0.01), WE4,K2,

4 NSZTEFHR ApoE " NREFHHRHRER/ DENRE
MM (% +s)
Table 4 Effect of Shuangshen Xionglian granule on area of aortic

plaque in ApoE "/~ mouse(x +s)

205 FHE/mg-kg ™! n T BLEL /%
IEH - 6 -
(il - 8 5.28 £2.51
WG % 216 7 3.29 =1. 14"
X275 i OkL 800 7 3.68 £2.20
1 600 6 2.18 +0. 527

e SRR LY P <0.05,2 P<0.01,

A B C E

D
ACIER A BRI Co B ATE LD WSS % ORG24 5 E.
X2 4 JURE 5 77 4 41
B2 &4 ApoE EFEFKR/NRAT 10 BE2KEHNNHBERE
(e 0, x5)
Fig.2 Aortic plaques of ApoE =/~ mouse in 10" week (oil red O, x5)

3.4 WS EPRXT ApoE ™ /N Z R A E N T
TR 5IEE A R BRI TL-1a A1 IL-10
KA T $, T MCP-1 Fil TNF-o B i 7 5
(P <0.05) ; [ if 1 % 15 % 21 1L-10 F1 TNF-a 7K F-
HEAHALBEAWEMFAE (P <0.01), SHAIAH
P, 3 2 A 2% 4 DA S 3 S 5 3% BURLAIG | s 7 = 4
MCP-1 7KF- W] i T B, B A G122 & L (P <0.05,
P <0.01), [a]if W22 % WOk i ) i 20 TNF-a 7K
FE R A B TR (P <0.05), MRS,
4 iFig

AS HATIA N & — Ff 02 5 RE KN B o Il
PR R Z AR AS B REENEREEZ
— o IR A ZEEL AN AT S B 20 X B ) A
T B T6L VA 240 P, T L GO R 0 AR E A5 3 B B 5 T
S bk kG R B AL BT e (9 9 B AN & B S e H RTA
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RS WSLEFHAI ApoE " IR EMAERFREHIE (2 £5)
Table 5 Effect of Shuangshen Xionglian granule on expression of inflammatory cytokines in ApoE =/~ mouse (% * s) ng-L~!
2 1) F 4 /mg-kg ™! n IL-1 IL-10 MCP-1 TNF-«
Ew - 6 2.34 £0.50 9.54 +£1.30 16.26 +3.51 4.97 £0.94
R - 8 2.67 £0.53 9.92 £0.90 24.27 +17.64" 9.58 +5.57"
LB A % 216 7 3.17 £1.91 11.76 £2.41% 13.12 +3.60% 12.09 +5.62%
XS ROk 800 7 2.90 £1.95 8.90 £2.98 12.56 £5.96° 6.92 £1.95
1 600 6 2.54£1.20 9.47 £2.24 10.77 £3.02"9 5.45£0.58"

EHIEFRA R P<0.05,2 P <0.01; 5HMA HEY P<0.05," P <0.01,

FEAS [ Z Rl @ I I R (o R AR | = I s B
PR R e 25 ) HR R LA o S E SV o BRI BAR
WIEELTE AS A L oA 2R (B
LDL-C # TG 7K~ Tt i m] LA i 3835 A% B e 4
JEL AT T gtk B AR R i 22 M S AE AR I IH 1, B AS
RIEBE o ABFFR ) ApoE ™™ /1N U 1o 125 i
TR 7 X S N BRI R TS 0 AS S P
o a4 JAAT 10 JE s KT 2o T LA L Fr
25 (1 v g U TR L ApoE ™ /N BRUIL R 23 N i
Thin AE4a 25 8 JAmS (R IR R4 10 J8 ) I, #5521 5
Py b LDL-C R IE R 4% 30 A%, TC & 15 i, X 2
— AR i £ g i R IR S S R ApoE T /N BRUTE A
5] P9 1 B Sl Bk ot AR AL A RN R (ER A A
A i 1 i e AR 50 AR xR UL ¢ 38 24 4 ) i i A A
o TR 12 Bl W A 2R A S — > L8 28 9 1f s A
(9 R A 0 (E T B A 25 W) 2 15 0 K Aol g I B 5
S 1 BL Y Bl Bk ot B 8 AL B A IR T VR R 9 A
KA

ARFFEE R R, T K4 T Apok 7T /N
MR % MR R R, 7E LDL-C F1 TG 7K ~F- W] 2 7+ i 14 [
I, L PN B B A G R e RSk S b i
B ok Ak H 3R Bl ook A Ak e B, B B AR
KA E o B R T e b — P U R
() Mg 52 A 34 25 ALY T 16 ApoE ™77 /IN B 8l ik 5 B
PO A 2R R Jie BAT B e BEARE T I3 AF O
TN, RS B T URLAS AT A 3 I 9 46 0 i EL e
WA AS i B R RN AT B R, WS
2 URLTE T ApoE ™ /N BRI 7K - T T 4 7
IR (ELR S 3 Joiooks A A Ak A7 0] e g 4 o 4
RIAE ST LEE, T3l k5 A IR B DL R il 41
O Ze (0 21 (0 1) B B v AR A B g 398 i B B v AR/ 1
T AR . TR AT LA R, B2 3 J0RL A 3l K 545
FEAE Al B AR 1) P J8RE SN AT AE — RE A A A A
Ao 35 R O X s 1 2 DAL A I 5 R R AT 22 ol
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