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8 (a-SMA) & 3A | i 5 523 5 4 45 #0; RT-qPCR . Western blot & # £ 3 fik i B AL 4 B IR 38 70 49 0% 4K
(PPARYy) . # B -F kB p65(NF-kB p65) #) mRNA F= & & &k, [£ER] Sxrmatmk A4 R eF TC. TG,
LDL.ox-LDL . TNF-a . IL-18 \MCP-1 . ICAM-1 7K FFe As 354439 2 % & HDL K-F 2 % A% ( P<0.05) ; £ 3h B & 3L
AR 43R R meA RS AR KRG B R E Ktz A ERE R T, 3 ke
WARE 40 SRR EAREG 9 MOMA-2 #= a-SMA A& ARG 4 3k 5 Hid5 4039 B F 93 (P<0.05) ; £ 30 Ak
PPARy mRNA Fo % & & i K-F B F B4k, NF-kB p65 mRNA o & & £ ik KT B F I 5 (P<0.05), SEA A,
TMP ¥+ ## &8 f0 AT 28 f2 7% TC TG, LDL, ox-LDL, TNF-a, IL-18  MCP-1,ICAM-1 K F fo As 3§ 4034 2 F 1%,
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KF 2 FH & ,NF-kB p65 mRNA Fo & & &k K-F 2 EKAK(P<0.05) , B, TMP *f As s & &AM 45 4% (MCP-1
FRS) $9VE R 2L — 89 A AR MM, TMP S/ AT As D K AT AN F5 47 (LDL As 354098 09 AR 5
AT 2848 % R AEF AT 4, [£5i18] TMP BA % As DA ER 5 DM BT BtER, XTSRS
PPARY/NF-kB 1% 5 i 3 A i 2 &5 AR 8 A 3 ) K2 BB A 5
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Effect and mechanism of tetramethylpyrazine on atherosclerotic plaques in ApoE ™"~
mice
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[ ABSTRACT] Aim To investigate the effect and potential mechanisms of tetramethylpyrazine (TMP) on athero-
sclerotic plaques. Methods 43 ApoE™" mice were used to establish the animal model of atherosclerosis ( As) by
high-fat diet for 8 weeks, 3 of which were used for model outcome verification, and another 40 model mice were randomly
divided into model group, TMP low dose (25 mg/kg) group, TMP medium dose (50 mg/kg) group, TMP high dose
(100 mg/kg) group and atorvastatin (AT, 2. 6 mg/kg) group, with 8 mice in each group; another 8 C57BL/6] mice were

set as control group.  After gavaging administration for 8 weeks, the levels of total cholesterol (TC), triglyceride (TG),
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low density lipoprotein ( LDL) , high density lipoprotein ( HDL) in the serum were detected by biochemical methods, and
the As index was calculated.  The levels of oxidized low density lipoprotein (ox-LDL) , tumor necrosis factor-a ( TNF-a) ,
interleukin-18 (IL-1B), monocyte chemoattractant protein-1 ( MCP-1), intercellular adhesion molecule-1 (ICAM-1) in
The aortic

serum were detected by ELISA method.  The pathological changes of aorta was evaluated by HE staining.

plaque formation was evaluated by oil red O staining, and the plaque area percentage was calculated. ~The aortic fibrosis
was evaluated by Masson staining, and the collagen area percentage was calculated. ~The expression of monocyte macro-
phage antibody-2 (MOMA-2) and a-smooth muscle actin (@-SMA) in the aorta was detected by immunohistochemistry
(THC) method, and the plaque vulnerability index was calculated. ~The mRNA and protein expression of peroxisome pro-
liferator-activated receptor y (PPARYy) , nuclear factor-kB p65 (NF-kB p65) in aorta were detected by RT-qPCR or West-
Results Compared with control group, the levels of TC, TG, LDL, ox-LDL, TNF-a, IL-1B, MCP-
1, ICAM-1 in serum and As index of the mice were significantly increased in model group, while the level of HDL was sig-
nificantly decreased (P<0.05).

mulation of foam cells and fat cells, formation of a large number of plaques, lumen stenosis and infiltration of inflammatory

ern blot method.

The aorta showed pathological changes such as uneven thickening of the intima, accu-

cells; the percentage of aortic plaque area, percentage of collagen area, MOMA-2 and a-SMA positive area, plaque vulner-
ability index were all significantly increased (P<0.05). The mRNA and protein expression of PPARY in aorta were sig-
nificantly decreased, and the mRNA and protein expression of NF-kB p65 were significantly increased (P<0.05). Com-
pared with model group, the levels of TC, TG, LDL, ox-LDL, TNF-a, IL-18, MCP-1, ICAM-1 in serum and As index of
the mice were significantly decreased in the TMP medium, high dose group and AT group, the level of HDL was signifi-
cantly increased (P <0.05).  The pathological changes of aorta were significantly improved. — The plaque area
percentage, collagen area percentage, MOMA-2 positive area percentage and plaque vulnerability index were significantly
The mRNA and protein ex-
pression of PPAR<y in aorta were significantly increased, the mRNA and protein expression of NF-kB p65 were significantly
decreased (P<0.05).

MCP-1) in As mice.

decreased, and the a-SMA positive area percentage was significantly increased (P<0.05).

Moreover, TMP exhibited a certain dose-dependent effect on various detection indicators ( except
The regulatory effect of TMP high dose group on various detection indicators ( except LDL and As
index) in As mice was comparable or superior to those of AT group. Conclusion TMP can reduce the area of As

plaque and improve the stability of vulnerable plaque in As mice, its mechanism may be related to regulating PPARy/NF-

kB signaling pathway, improving lipid metabolism and inhibiting inflammatory response.
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BNk FETE AL ( atherosclerosis, As ) J&— Fl I 4
PEATPERAE TG ZE | LIAG ISR AR i As BEHR | P I
FEJRFNGE I B2 O R, B P B 2L | i)
MR RAE A i BBl ko A UM 28, 2Tl R 2
P JUEFE (acute myocardial infarction, AMI) /0> Ji
PEPEFEAT 2060 A8 B 1Y I ™ gl
BE MR, As SOl 2 A%, Kb RS 3R
BLATARAE NI N TE As KSR Pl %5 2 o6&
FEAPE 2 3 S Ak U Tt A 38 B 0 U8 2 A
( peroxisome proliferator-activated receptor y,PPARY)
ST O YA PR R G B TE I N R A
JeL T LA S5 0z 2k, AR % e A 1A Y s 1D A
AL PR TR IR 7 40 1 A , AR 3 200 i Py JIEL s e
B A A AR B A 2R 1 (oxidized low density lipo-
protein , ox-LDL) {5 B, TS Big AR 5 i o T A
A F kB (nuclear factor-«B, NF-«kB) 2 ik 5% L1
R RE N, WFgE B g 2 e

PPAR<y/NF-kB signaling pathway ;

tetramethylpyrazine ;

inflammatory response;

PPARy/NF-«kB {5 5 38 % 7] 23 As S #5821 i ot
AR I 410 1R R RE S W, DT 3 BB W As iF
JE1S) )15 (tetramethylpyrazine , TMP ) /2 i 124
U5 SRS — T frie 2 A W i, kg )15 1 3 0
gy, BA VNG PR FPUA S Z M2y B2,
T T e i A A o 7 VAT . AT
B, TMP BB A R TE Lo I BUEUIH [T 75 ( total
cholesterol , TC) , H il =& ( triglyceride , TG ) {IK % £
&5 H (low density lipoprotein, LDL) 2 Il A5 5 45 , I
5 = 2 FE BR B M (high density lipoprotein , HDL) 7K
U TMP TR A4 6 e L L A0 ox-
LDL 755 09 A i 52 07 T I 248 B Y58 14 9 UK 240 B O
A I H, TMP BE4%3 5 18 35 PPARY/NF-kB {5
53 A ] 2 98 O LR A AE R AR RE RO . Bh
Py SEg R PR 5% 45 3K s, TMP X As ek B A
— S BB AE ) (B As BEHR A R i B A O
YEFIDLEI 0 8 o A 2 WL, AW B TER T TMP
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Xt As BESRAYSEIR , I 2T PPARy/NF-kB {5 5 i
BT

1 #EFTE

1.1 SR
3REELMENE ApoE7 " /NR (8 AR, KE
18 ~21 g) #n 8 R 7% Kt CSTBL/6] /MR (8 JA
R E 18 ~21 ) 1 B 4b 3% 4 3 | 42 5L 36 55 4\ F
[ #F ¥ IE 5 : SCXK (7% ) 2021-0011 ], 48 3r T3 M &
B B E(24+1)C 2 E 45% ~65% 12 h F B E 6k
BIHRHHIME T, EAFR, AARKEHETE
—EmRBEL RS HE[HEF. HDYYLL (K)
2023-014 ],
1.2 ZY5iF
TMP ( #1450 mg, 35 202304A017) 1 B Wi %
S A RF 2T M4 4% 9T (atorvastatin, AT) ( #L
# 10 mg, #5 20221109) W & F &4 25 (¥ w ) A
IR A& 5 7 AAF - 21 (hematoxylin-eosin , HE ) % 8,3
Fle (%5 GlI20) Mo 0 26 RA& (K5
G1261) Masson %t & X 7| & (%5 G1340) i@ i SP
9% 41 24k % (immunohistochemistry , IHC ) X 7| &
5 SP0041) W B b B EE NE;TC(RF
Al111-1-1) [ TG( %5 A110-1-1) LDL( %5 A113-1-1) .
HDL( % & A112-1-1) ,ox-LDL( % & H248-1-2) i 7|
&1 —F % RT-qPCR R 7 & (%5 N116) W & & %
HER A TR R BT M E R EF a( tumor
necrosis factor-o, TNF-o0) ( 3¢ 5 JM-02415M2) . & 4
M- % 1B (interleukin-1B, IL-18) ( %% & JM-
02323M2) . ¥ 4% 20 g # L. & & 1 (monocyte chemoat-
tractant protein-1, MCP-1) (425 JM-02365M1) . %1 i,
[ & Mt 2~ F 1 (intercellular adhesion molecule-1,
ICAM-1) (% & IM-02466M2) X 7| & I & iT # 5% #
/A %] ;TRIzol & RNA 42 BUR (¢ 5 G3013) RIPA %
ML (B2 5 G2002) BCA A ZERA &(KE
G2026) \ECL 7| & (% 5 G2074) I & K X 5 4 /)
NE G B /B R 4 M R 2 (monocyte
macrophage antibody-2, MOMA-2) ( 4¢ & ab33451)
H 3% & Abcam /A 7 ;o F#E LA & & (a-smooth
muscle actin,a-SMA) (5 & AF1032) .PPARy( % 5
AF6284) NF-kB p65( %5 AF5006) .GAPDH( % &
AF7021) F (R ¥ B % & Affinity A 7 ;1eG — (K 5
bs-0295G) \ # AR it £ Ak 4 B (HRP ) 4738 — 30 (52 &
bs-0295G-HRP) . DAB & & 7 ( % 5 bs-80295G-

HRP) 1 & db ot AR A F
1.3 =8

2K15 A # & #Hl. SkyHigh A B 45 L ( #
Thermo /A 7 ) ; EG1150C & % #4132 4. RM2016 #
VI A HL(4E E Leica /A 8 ) ; AUS800 % 4 § 5 4 4 1k
= - H7 OL( % B Beckman /A 8 ) ; PCR ¥ 3 {3 (£ [&
Eppenddor /& ) ;552BR # # 5 fL ( % E Bio-Rad 2
] ) s TE77XP & 4% L ( % [E Hoefer 2] ) ,
1.4 #HERE55A

8 A C57BL/6J /I R xT BB 41, % #48 £ %
Ir, 43 R ApoE” /N S B UHER [ 13 ] R e 7 ik,
3t E AR A (84. 9% F HLAA K +10% H i +5% JE
EEE+0. 1% WEAREEE)RFK8 AF & As oh 4
A Tk R AL 3 RN, E it HE R 31T £
ORI F A, BRI K R As BEHRTY
Ji AR 3R E 40 e R AR AR R 3 4 40 RO
INEHHL A A A A TMP K7 & 4 TMP ¥ 7| &
4 TMP &l E4HFr AT 4,454 8 R, *t B4 fnit
REFREE 0.9% A4 % %, TMP % .+ . & 7
B 54 R VEE 25.50.100 mg/kg B9 TMP ( 4~ 5
MUY TABKRAERNO0.5.1.2 %), AT A4 KEF
2.6 mg/kg B9 AT( M4 Tilg KA &), % B HRARA N
10 mL/kg, 4% %5 8 A,
1.5 RRAERE

RKAGH12h o, HBRRIM M, EEFELh F
3 000 r/min B8 5 min 4 & fE, -20 CH&RF, M
Bl AR, B B ESRERED
ik R s, R 88 B B AR AL 0. 9% AL 4 A R Ik
THE, BREFH KRB, QmHF ETE 4% %R
HEEE T R A E ST 20 CRE,HAH
A 4% % R TR E E
1.6 HEHHFEEKNIMF TC, TG, LDL 1 HDL 7k
FHITE As 5H

bR i I R W [ A R e e = o
WAk 3 4 A R I o % TC TG\ LDL A HDL /K %,
U TARTE As 455 As 35 % = (TC A F-
HDL 7&-F)/HDL K -F,
1.7 ELISA ;% #& M M F ox-LDL #1 TNF-a,IL-1B.
MCP-1.ICAM-1 7k F

BUR 7 B9 o ¥ | #% ELISA X 7| & 6 W, 8 ot By
FRAUA M e 7% ox-LDL #2 TNF-a, IL-18, MCP-1,
ICAM-1 &K-F,
1.8 HE F@EETEEINKREFHE

RA% 5 REBEE L3 REWME R 4R,
WMELERAK ZHaEEH &8 F (RE
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4 pm) 3% BAR A & ULAATE A HE 38 (R AR L
# 5 min, X AKF % 1 min J§ 1% 38, 28 41
S5s,FLde 2 min), H 5 B ME T WE E 3k
MBFHRE,
1.9 SHL O FBIFME Bk SRR H it B pEh
HRBSL

A% % REBEE 3 KGN E 30 BRI 4
LOETHEEEBGER E B NMI O FER
B 37 CIE R 30 min,75% LB s,
AAEZE 3 min,60% 5+ W EIE, # F EEL T H
FMEFFB(EFRFE 26), FIL Image ]
HitERFTRE S, R ERE =24 "
AR/ T AR ) x100% |,
1.10  Masson & fl = B Bk 4F 4L RO FF T E
KREERE S

BU1.8" T #l &AW a0 kA LAyl ki,
¥ BB R A &% A AT Masson 4 | 3 5 400 £ 2 1%
ATREFHRAEMCRA(KEALEEEE),
i 3t Image J O IFERE @R E 2t IRE @ AR
A= (ELHEAR/ EER)x100%
1.11 THC & EBI Bk MOMA-2 #1 o-SMA & H
FIEHITERR B RIEE

B 87 T T 4 445 1 = 3 ik B B A (AL B
Ja 0,0, BRTAMNEAR LN LBREEFFE L
3 MiE B, e B E — 30 MOMA-2(1 : 500) .«-SMA
(1:500) % & a4, ¥ ¥ & #n HRP 47130 = 31 f B
(1 :1000) % % F 30 min, % Jt & DAB &
B R E S HEJE 400 5 BE TWE, ¥18
8, 4 FE MR 3L, 35 Image ] B 24 MOMA-2 fr
a-SMA M T ARE 2k, REITHEEH 5 H 4
#0545 = (MOMA-2 [H M A8 4 o+
EHHHRE )/ (a-SMA FHEE R E 2+ KR
AR E 2 ) x100%
1.12  RT-qPCR iZ#&iUFE SRk PPARy 1 NF-«B p65
B mRNA ik

BL1.57 30 R =20 °C 1R A7 B £ 20 ik 41 48 100 mg,
TRIzol % #£ B % RNA, & # 5 H cDNA ( F L fK %
20 wL; KM 4 4 42 °C 90 min,70 °C 5 min) , A &
HATPCR 4 (¥ # & H 95 CH ALK S min;
95 °C & 1 10 s.60 °C 3 k 30 s.72 °CZ{# 30 s, fE 31
40 %), 5141 F 7 & PPARy k% 5'-GCGAACCT-
GTGTCCTTTCTCCT-3', T # 5'-CCCATCTTGTCTA-
CATCAGTGA-3", 41K & 173 bp; NF-kB p65 Lt i
5'-AAATCCAACGCAGGGGTC-3', T # 5'-CATGC-
CAAGGCGATGGGTC-3", = 4 k £ 151 bp; W %

GAPDH L % 5'-ACAGCAACAGGGTGGTGGAC-3',
T 5'-TTTGAGGGTGCAGCGAACTT-3", = 4 ¥ J&
126 bp, [ A 27 A K1+ & PPARy #1 NF-kB p65
) mRNA A 2 % ik A,
1.13  Western blot % # il & Zh Bk PPARy, NF-«kB
p65 EHRIE

157 T =20 CARTF By £ 30 ik 4 4 100 mg, Ai
RIPA Z AR B 5 & & BCA 0l 2 %K Z 5 ,10%
SDS-PAGE Wik B & B  # i  H WA E 5,
& —H, PPARy(1 : 1 000) \NF-«kB p65(1 : 1 000) .
GAPDH(1 : 2 000)4 °C i & 3T 727, B B 2% w7
(PBS) It JE J5 A 1gG — B (1 = 3 000) = i fif
& 1 h,PBS itJE & An ECL % &, 5 Jf Image J % 1F
AT E B & K JEE, k5 LA GAPDH Z W & it &
PPAR~y #2 NF-kB p65 #9%& & 48 &t % 3£ KT,
1.14  SitZESH

BLF SPSS 20.0 4t 2k AL $0 4%, T E VR
PLats R, Z A LB R B E R 7 = 08T, 7 %
Fr B P 4] b B R A LSD-r 0 B, 7 2 R 5F i R A
Dunnett’s T3 4> 3o s A A 41 5t BB 4 3e 5 0 AR E 2t
& K dE S # Mann-Whitney U 3. P<0.05 %

2 # R
2.1 I TC.TG.LDL.HDL 7KK As 5%
%R AH [, BRI 4 TC TG . LDL 7K F-F1 As

BTV E T 53.37% .59.49% [78.91% F1 477.27% ,
HDL 7K F-F&AK T 46.94% (¥ P<0.05) , SHHIZH
AHE, TMP %5742 40 HDL /KE T+ T 15.38% , As
FEBRAR T 26. 77% (3 P<0.05) , HAlH6 5 2% 50
Giiter i X (¥ P>0.05) ; TMP b S )5 4H A AT
2H TC K F-FEA% T 18.80% 27. 60% F1 29. 60% , TG
TR T 15. 08% 26. 98% #i1 32. 54% , LDL /K-
WA T 16.73% 30. 42% 1 38.78% , As 5 KU A%
T 52.23% .68.24% 1 74.80% , HDL /K ¥ Tt T
38.46% 57.69% H1 73.08% (] P<0.05) ; TMP |-
AR R F BRI E (P<0.05), 5 AT A,
TMP %, 5 B 4 TC K FTHH T 29.55% #i
15.34% ,TG /KF T+ T 41.18% Fl 25. 88% , LDL
KT T 53.42% H1 36.02% , HDL /K FEFEAR T
33.33% #1 20.00% , As 88 = T 190. 63% Fil
89.58% (3] P<0.05) ; TMP &5 & 41 LDL /K F &
As TEETHE T 13. 66% H126. 04% (¥4 P<0.05) , H:
g bR2E R G () P>0.05;% 1),
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#1. EA/NMRME TC.TG.LDL HDL K FX As 54 tb 2
Table 1. Comparison of the levels of TC, TG, LDL, HDL in serum and As index of mice in each group

x| n TC/ ( mmol/L) TG/ ( mmol/L) LDL/ ( mmol/L) HDL/ ( mmol/L) As FEHL
Xof HRZH 8 1.63+0. 14 0.79+0. 06 1.47+0.15 0.98+0. 10 0.66+0. 09
RETZH 8 2.50£0.24" 1.26+0.11* 2.63+0.28" 0.52=0. 06" 3.81+0. 47"
TMP A5 241 8 2.28+0.21° 1.20=0. 09° 2.47+0.24° 0.60+0. 07" 2.79+0.35"
TMP H157) i 4 8 2.03+0.20™ 1.07+0. 10 2.19+0.23" 0.72+0.07" 1.82+0.26"
TMP 5557 5 4 8 1.81+0. 17" 0.92+0. 08" 1.83+0.20"" 0.82+0. 08" 1.210. 17"
AT 4H 8 1.76+0. 15" 0.85+0.07" 1.61+0.15" 0.90=0. 10" 0.96+0. 14"

H:a A P<0.05, S5XHBYL LA b A P<0. 05, 5HRA LA ;¢ 8 P<0.05, 5 TMP R4 b ;d A P<0. 05,5 TMP Fifl 2 this ;e N

P<0.05,5 AT 4 b5,

2.2 IiF ox-LDL #1 TNF-a IL-1B  MCP-1,ICAM-1
7K

XA, BRI 4 ox-LDL Ml TNF-a | IL-
18 \MCP-1 ICAM-1 7ZK~F-FHi&5 T 89.25% .102. 52%
187.10% 114.46% F1 112. 12% (¥J P<0.05), 5
BAIIA EL, TMP o 7l 41 AT AT 41 ox-LDL [
T 23.30% 34. 09% F11 26. 70% , TNF-a 7K A%
T 23.45% 35.38% 1 25.84% ,IL-1B /K&K T
35.40% .50.05% F1 41.82% , MCP-1 /K E[EK T
20.06% .32. 68% £l 24.24% ,1CAM-1 7K F-F&AK T

28.31% .40.71% F129.76% (¥ P<0.05) ; TMP |-
VEF (BR MCP-1 A1) 5857 AR ( P<0. 05)
5 AT 40 EL , TMP IG5 & 4 ox-LDL #1 TNF-a IL-
1B \MCP-1 ICAM-1 KTt T 23.26% .21.09%
56.45% \18.52% F128. 63% (] P<0.05) ; TMP
FlEA SR 2R G FE L (¥ P>0.05);
TMP & #5241 TNF-a IL-18 . ICAM-1 /K& T
12.86% .14.15% H1 15.58% (¥ P<0.05) , HAth+5
PrZE R TCGIH T L () P>0.05;4 2)

& 2. £E/NRILFE ox-LDL 1 TNF-o, IL-18,MCP-1, ICAM-1 7k F Eb 3%
Table 2. Comparison of the levels of ox-LDL and TNF-«, IL-13, MCP-1, ICAM-1 in serum of mice in each group

I3

n  ox-LDL/(mmol/L)  TNF-o/(ng/L) IL-1B/(ng/L) MCP-1/(ng/L)  ICAM-1/(ng/L)
X 20 8 0.93+0. 11 69.41+8.25 12.95+1.60 183.07+24.73 104.06+11.85
AL 8 1.76=0.21° 140.57£18. 62° 37.18%5. 05" 392.61+52.84"  220.73+26.09°
TMP A5 i 4 8 1.59+0. 18° 126.24+15. 08" 33.84+4.69° 352.75+50.16°  199.41+21.57°
TMP 157 54 8 1.35+0.17™ 107.61+13.25"™ 24.02+3. 18" 313.84+46.27"  158.25+18.46"
TMP #5550 4 8 1.16+0. 13" 90. 84£11.76"" 18.57+2. 74" 264.30+44.53""  130.8716. 13"
AT 4] 8 1.29+0. 15" 104.25+12. 84" 21.63+2.59" 297.46+43.08"  155.03+19.24"

a2 P<0.05, 55T IRZH &b S P<0. 05, S LLEE ;¢ i P<0. 05,5 TMP IR H2H e 4 ;d 9 P<0.05, 5 TMP H5IE 2 L e

P<0.05,5 AT 4HIL#

2.3 EHRREFENE

Xof B /N B B0 ko N RO | JRE EE 34 5T A
HE AL 57 50 A DLk B e B, ARTR 2 mT I, 3= B ik
DAY BN E4 57 14 JEE 60 VA 200 J6 R T 7 200 3 L, R
SRR BEHOIE 1 I B 7S | 48 i 4 i 332 11 45 g B2
Hes . SREEIZH ARG, TMP G b E 2R AT 2
INER T Bl ik A B AR AN [ R R s, o TMP
R LA AT G PR AT DL/t o A B e A
i SO R B AR T HABZH (BT 1)
2.4 EFHRBEHUR R RBERERE S

X BEZH /N B TR Bl koA DL 3 R B e s A AU 2 5 5

Uk AT LR e R AR RE BRI il 5 BB A [, TMP A1
o A AT AR BT A R AR B D
5 REZEA b AL 2 /D B T sh Wk B 1 B A A3
BETHE (P<0.05) . SHEAIAIAH L, TMP H 55 5
M AT A BEH T LA 3 LR AR T 43.42% |
89. 41% F176.98% (¥ P<0.05) ; TMP [ i&/E &
ANV (P<0.05) . 5 AT HAHLL, TMP 1%
) BT LA S LT T 284.26% Al
145.79% (3] P<0.05) ; TMP 1= 7] 42 2H B e 1 FH
SRR T 53.99% (P<0.05; & 2 i 3)
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1. HE/NRERRK HE 8

Figure 1. HE staining of the aortas of mice in each group

A TMPEFIEH TMPHFIEH TMPEHIEH ATA

B2, JFANRESIKHEL O LB

Figure 2. Oil red O staining of the aortas of mice in each group

2.5 FHRAECRABREKEEERESSLL AT R T FUE 23 LB T 31, 129% ,60. 79% Fi1

STRRZ /N B B S kT WD B EE B W 51, 15% (3 P<0.05) ; TMP _F A 1 i 52 050 4 4 i
'éﬂ@ﬂs*c)?é#ﬁ-*ﬁﬁﬂéﬂiwm_m KEWIFAA4EDT  PE(P<0.05;183 f133) ., 5 AT 4L, TMP 1§ .
R SECRUZE AR LG, TMP IR P SRl i 4R AT d e of a0 B T AL B 4 L = T 88..60% Al
JRAFAEDIRLRBUAS R R BE W e, SXTRERAIAHEL BT 41.01% (3 P<0.05) ; TMP =5 7] &2 28 i J5t 1 AL 43
RUZH /N B S DK S AR A 4 B T 352.91% FEREAR T 19. 73% (P<0.05; 18 3 fg 3) .
(P<0.05), S5BIRAIAH L, TMP & 71 52 2 i

TMP{EE?ﬂJsé’E

3. &H/NREZIB Masson &

Figure 3. Masson staining of the aortas of mice in each group
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Table 3. Comparison of aortic plaque area percentage and

R R R

SMA BHYE T FR G 4y e fBE S B W45 5T & T
1001. 72% 397. 60% H1426.92% (34 P<0.05), 5
BERIZH AR EG , TMP IR S A 2H A AT 24 MOMA-

collagen area percentage of mice in each grou[\) 2 B A A5 H AR T 17.44% 37.21% .
‘ : i 56. 08% H1 48. 69% ,o-SMA FHPE B 43 Lo T o T
;’;iéﬁ . ﬁf?iﬁ?ﬁjt“ Hﬁé}f?ﬁﬁﬁth 87. 44% 236.33% 405.22% F1192. 46%  HEHL 5
ﬁ;';;ﬁ q 39’. 75;4: T 42'. 03;5'.09& SRR T 22.63% .53.28% .80.29% 1 63. 50%
TMP &5 &4 8  35.16+3.92° 38.72+4.81° (¥ P<0.05) ; TMP EAFE2 MAI R AR (P<
TMP il 2 8  22.49+3.05"°  28.95+4.20" 0.05). 5 AT Zﬂiﬁ L. TUP (G AT MOMA-2 [

TMP =5 2 8  4.21£0.71""  16.48+2.37"" BERED HIHE T 60.91% , o-SMA FEER
SRR T 35.91%, M G WA KA A T

AT 4 8 9.15+1.24" 20.53+2.86"

112.00% (¥J P<0.05) ; TMP 5|44 MOMA-2 [H
PETH AUA 43t BES B B AR B T 22,37 %
28.00% (14 P<0.05) ,a-SMA FHM: R T 43 1 25 57
TGt X (P>0.05) ; TMP & 57 &4 MOMA-2
PR AR 20 FE AR T 14. 41% , o-SMA BHE i FR
T T E T 72.75% , BEH 5 48 BOEAR T
46.00% (¥ P<0.05;/K 4 f15 4)

H:a b P<0.05, SRERALILAE b 1 P<0. 05, SHBAL L ¢
H P<0.05, 5 TMP 5| 2H Lb A 5 d 2 P<0.05, 5 TMP il L
e N P<0.05,5 AT 4HH %L,

2.6 FEZhBk MOMA-2.a-SMA EARIE RS IR
e
53T, B/ N BLE ik MOMA-2  «-

Pt POL

—

50 um . 50 um 50 um © 50 um fim 50 wim
IERA REVAH TMP{EFIEAE TMPHFIEH TMPEHIE4A AT4AH
\\1 : .‘.
3 : \ @ ) 3
\ * ; ),
50 pm SOw 50 um 50 pm 50 ym g i 50 pm
IERA KAV TMP{EFIEH TMPHiFIEH TMPEHIE4A AT4AH

B 4. SRNMNREBEEARUZLBER
FESh MOMA-2 R [14634 THC 340, F BN o-SMA & [ 35k [HC Yo,

Figure 4. Immunohistochemical staining results of aorta in each group of mice

*4. BEMREFEK MOMA-2,0-SMA FRIEERE 43 tb R BIR B IIEH L B
Table 4. Comparison of MOMA-2, a-SMA positive area percentage of aortas and the plaque vulnerability
index of mice in each group

il n MOMA-2 PR HIAUE 43 L/ % a-SMA FAHEEARE 731/ % BEH ) 14 AL
Xof JE A 8 2.91x0.37 2.08+0.24 0.26+0.04
HEAIZH 8 32.06+4. 18" 10.35+1.21° 1.37+0.21*
TMP AR5 &2 8 26.47+3.92" 19.40+2. 63" 1.06+0.17"
TMP H157) i 4 8 20. 13£2. 85" 34.81+4.76" 0.64+0. 10"
TMP = 7l 4 8 14.08+2.01™" 52.29+7.40™" 0.27+0.05"™"
AT 4 8 16.45+2.28" 30.27+4.39" 0.50+0.09"

T a h P<0.05, 55TIRZH &b S P<0. 05, SHAAL LLEE ;¢ i P<0. 05,5 TMP IR EH2H e 5 d 9 P<0.05, 5 TMP H5I 4 L ;e H

P<0.05,5 AT #H L%,
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2.7 ZEZHRk PPARy #1 NF-kB p65 B mRNA FRix

5%t B A AH He, B R 41 /N R 32 3 ik PPARYy
mRNA Z3A KRR T 72. 70% ,NF-kB p65 mRNA
FIRKFTHE T 264.29% (¥ P<0.05) , SHERIZ
FIEG, TMP % b @R 41RT AT 41 PPARy mRNA
FIRKFETHE T 47.66% 112.15% . 193.46% Fi
101.87% , NF-xkB p65 mRNA 2 ik 7K F FEAL T
15.41% . 33.33% , 52.38% Fl 32.21% (¥ P <
0.05) ; TMP 3R 1 H &2 B s AR 1 (P<0.05)
5 AT 4R, TMP {240 PPARY mRNA £iA7K
AR T 26. 85% ,NF-kB p65 mRNA Zik/KF-THiE
T 24.79% (¥ P<0.05) ; TMP |20 K465 2% 5
TGt X (4 P>0.05) ; TMP & 741 PPARYy
mRNA 35K T T 45.37% ,NF-kB p65 mRNA
FIRKERR T 29. 75% (4 P<0.05; & 5)
2.8 EZHBk PPARy # NF-kB p65 HIE A RIE

5 X RRAAR L, B2 /N F2 3N ik PPARy 251
FIRIK AR T 88. 04% ,NF-kB p65 & ik /K
THE T 433.33% (¥ P<0.05), SHEIBIAIAH I,
TMP i 7l & 41 PPARy & H R XK FF & T
72.73% (P<0.05) , NF-kB p65 % %k KF2% 5
TGt L (P>0.05) s TMP H | w5l 41 Al AT
H PPARy M K ik K P Ft & T 263.64% |
690. 91% F1 363. 64% , NF-kB p65 & 17835 /K F [
iK1 40. 63% .76. 56% 1 59. 38% (¥4 P<0.05) ; TMP

i ’

EARE S BN B OB (P<0.05) 5 AT 4AH
[, TMP ik Th I 41 PPARy 25 [ 335 /K FFRA% T
62.75% M1 21. 57% ,NF-xB p65 & 12 kK F T+
T 111.54% F1 46. 15% (¥ P<0.05) ; TMP & 7 =
20 PPARy #E H R LK FEF & T 72.55% , NF-kB
p65 B FAFIRIK IR T 42.31% (1 P<0.05; 8 6) .

. EERE
5 I TMP{R TR EH
N TMP R R AH
N TVPEFIEA
. ATA

mMRNAE X RIA KT

PPARY NF- B p65

& 5. &4H/NREshEK PPARYy 1 NF-kB p65 #J
mRNA RikbEE (n=8)
a i P<0.05, 50 MRZL L b O P<0. 05, SRR LA
¢ 2N P<0.05,5 TMP ikl 40 L d oy P<0. 05,
5 TMP I LB e S P<0.05, 5 AT HILE,
Figure 5. Comparison of the mRNA expression of PPARYy,
NF-kB p65 in aortas of mice in each group (n=8)

12 TR
- R
1ol bede . TMP{ES R A
: VPR A
B I TMPEFIEA
% 0.8 I ATA
X
e
& 06
=
e
€I
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PPARY

NF-k B p65

6. ZHE/INREZPK PPARY NF-B p65 BB RIELLE (n=8)
a j P<0.05, 53 FRE LLEE ;b 2y P<0.05, SHEAIZE LA ;¢ P<0.05, 15 TMP AR 20 LU AR ;
d 4 P<0.05,5 TMP | B4 H# e 4 P<0.05,5 AT 41 UL,
Figure 6. Comparison of the protein expression of PPARy, NF-kB p65 in aortas of mice in each group (n=8)

3 i i
As JEG IR O WU SE Rt 1t e i 2 mp 25
AR AP o B A 1 PR 5 52 A A B
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A As L B S BT TR2G M AR BT ]
DCARER S MEAS TR DT MR E ST Y67, BE—E
FERE AR EBELR ORAP A B2 LA, AR 24 m] S 2
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WLz A 2 AR R Hi, SR
U AR As BENET FREREE,

EACIIZS LR RAE SV As KA % R Y KA
K2, ApoE ™" RERS AL il BRAZ AN | 5 g 4 il 45 SR 42 |
51 ERAE I 0 HE R E 4 =, R E As kA&
JEUT B N A0 M4 W 9 TNF-o, TL-18 Al
MCP-1 /& As id B H B Z 942 R A1, IF H TNF-«
AT 045 P R 4N S 3 45 T RE KL, MCP-1 AT
Ak PRAZ NI | 0 200 i S5 1 458 4 35 07 3R A T
RIEERE TN, BN R As S 5E S S o7 (47 6 4
JPR T TCAM-1 ] {2 E 8 S 20 e 35 i i Jonn 6 ¢
JEF5 . ApoE ™™ /N IR AR B MR 3R 5 | K 4 E S L
MEDK As BEHIE AL, & B i s FH B AN As 3l
WIBER B i, BT R A AT B | USSR ) g B
FEOE S5 ARG ST i, AR 58 R
NEIREMESE ApoE™ /N 8 JEI A 5 kil £ As ShAR
B 5 4 TMP 5 AT 3897 RENS I8 4L As /)N
UM AE 2= FLAR L (F#AIR TC TG 1 LDL 7K, £ 5
HDL 7K ) JEFE K As 45 55, BE K ML ¥ TNF-a, 1L-
1B . MCP-1 il ICAM-1 % %5 [ 7K -, 15 B TMP
AP As /NERUIR A4 il 28 9 B W i/ 3
5B RE MR, HE JH4ZE O F1 Masson
g R R RS, 28 TMP B AT 3397 1l B B ik 3% As /b
SR Sh o B 2E AR D8 Bk As BEHUECR AR
JREFAEGUAR, R ATGERE B T8 AR 49 L R i T AR A
H, SRR AR iR —5, TMP B340 TC
TG .HDL ,MCP-1 WiH#E=/EH S AT Y, I+ 2
TMP & 74 2H % TNF-o  IL-1B . ICAM-1 | B S [ £H
H A T R 4 e R 2 B ko B A e AR ) AR
FHB AL T AT 41, Vi8] TMP HAT i3 As /N E
SR LUR S FN46 /0 As BESR TR AR AOVE T, n] k5 0k
S5 AR A ) R B A K

Sy BEH A S4B AR 2 51 & Ak O il A =R
PR F RN, He 45 438 i 2 A oA 1 45 P
B, B/ B A R 425 5 LDL AL IE B ox-
LDL, 5 W 40 i %5 1 ox-LDL J5 % 4k Sk ¥ 1R 40 i, [
K As BEHRS @ MY B 25 S BB, DI ) 20
MRS . F I, ox-LDL #1E R As 5 i Btk
ARG INFEAR , VR0 EE 4R & B 1 25 ) T R
ox-LDL 7K REME REAIRBE L Z) #1154 38 in BB i
PR E|—2 T As FE, BRIRET 4E7E 4E 5 As BE
HuRoe v BH L BE Bl 407 1 A4S SCEEER . AR
WFoE 25 R Bow , 48 TMP 55 AT 3697 7 FEAK As /R
ox-LDL 7K, FEAIG 32 3 ik MOMA-2 ([ W 20 it b i
W) K IE R R o-SMA (CF- 18 LR B bR 25 4) 7K,
HH I8 ARG BRE R 55 301 48 %50, TMP 55 57 B 41 % ox-LDL

MM AT 402, JF H TMP &5 a2 X 3
ik MOMA-2  a-SMA 7K % Bt e 5 45138 B0 ok 38
YEF S AL T AT 20, Uil TMP EA 4 As /R
Sy B e IR

PP ARy Sy S804k 4 Bl A< 335 58 0 93006 2 AR ( per-
oxisome proliferator-activated receptor, PPAR ) % h{
2 — BEFRA B i A2 2% R0 g 1 R 4R AL 9K o
7 TELERE IR RS A AR
NF-kB DA ZSRIKIE AR AE, Hirh p65/p50 I 5 i
B FE WAL p65 W3 Al PR R IiE R
iE DR PR R B 53 36 kT A2 o 9 RE I g, TR I, 40 il
NF-kB F KRB AR PR 1A I ZH 5
WFFTUESE  NF-kB S PPARy FiiFor 1, HiGfb e A
¥ #E%Z PPARy 4], BF L PPARy X 4 4E S i E
A PR ARIFRE AR BoR, 2 TMP 8
AT JRIT AT HE 5 As /N E Bk PPARY mRNA FlEE
H# ik 7K, FEAE NF-kB p65 mRNA FIZE [ ik 7k
S TMP 15 571 o 2 % 3 30 ik PPARy  NF-kB p65 [
mRNA FIHE AR IRV EAE 2T AT 4, $2R
TMP J#75 PPARy/NF-kB {55 53 % 1] e H 467N As
BEHL RN 2 2 2 R e P ) EE AL

ZE LPTIR  TMP HAT 46/ As /N RBEH AR | 42
S PR AR E A, X AT BE 5 9H 1T PPARy/
NF-kB {5538 [, M 1T 805 i A A4 ] 4 5E =
A, ARBEFEH TMP R T As IIRTF 5L T 3050
WA, (H v 24 2 45 2 B4R R HILI 3 & 2%, TMP
AE 75 38 o HAth B As /N BUR B B8 FH i e gt
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