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 E.BR ®KiTZORRY(FOB) @i iA4zid R W B R IG I M E R Y(PPARY) /s % R4 B
1(HO-D) i 23 sh bk B AR AL (AS) K R flg FF A X E R B g %a., Fik 40 2 SD K M ALS A x4,
A M(AS 40) .FOB 424 FOB+ GW9662 28,441 10 R, sFBAXRKL T EFHARBRA LA 3ARRAYE
S ASHER, EAXRELELH LA, RAZAK-FLHE) £ &5 M4 O £ EWNK LA E g RTR
B R R A Bz EREE(TO . a8 (TG) KEEKEGREBRE(LDL-OfFSZEERKE Gl
B B2 (HDL-C) /K -F , 3 3+ 3 3h bk 35 4F A AL 35 8 (AD 5 K R B 3% % 0% 2R WX 38 (ELISA) 420 & 2a fe A~ % -6 (11-
6) . & A Z-1B(1L-13) F= fif 75 37 58 B F-a (TNF-) K -F ; KA % 8 & F R A& B4k K5 (qRT-PCR) i Fr West-
ern blot &4 A4 X M £ 3 k2820 F PPARY ## HO-1 89 mRNA fe B & R A KF, &R LHxr@Baait,
AS KA E S AF BN RIGR, WL T 7T I K A% 20 B2 08 Fo 0 0K 2 B3R AR L IS B2 3 % s FOB 4L K R £
SRR IR TR NG R BE 8 AS 209 B & £ ;FOB+GW9662 20 K R £ 3h Bk 40 272 9% 32 & AL R g i 5 3 42
FOBH RmE, Harmimmit , ASA KR i TC., TG, LDL-C.1L-6 . 1L-13, TNF-a K+ A& Al Y 2 EH# &
(P<C0.05), HDL-C R F Z B £ Fh k2 2% % PPARY # HO-1 89 mRNA. B & A KT ¥ 2 F KK (P<
0.05), 5 AS 28485, FOB 42 X & & 7 TC,TG,LDL-C,1L-6,1L-18, TNF-a & F & Al 3 8 ¥ K& (P<
0.05), HDL-C K -F & M £ S AL+ PPARY ## HO-1 %9 mRNA. Z @ A X K FH B EIHFH(P<0.05), 5
FOB 28484 , FOB+GW9662 28 kX & 274 TC,TG,LDL-C,IL-6,1L-18, TNF-a K F & Al ¥ B %4 & (P <
0.05) ,HDL-C K- B ) £ Zh k2822 # PPARY #= HO-1 % mRNA . & @ & & K P34 B FHAIL(P<0.05), %
i FOB T4kt % PPARY/HO-1 5@ % AN s F A X ER B, ZMRX A AS &,

KB . EORRY; HREBAERAL; AR KERE; PPARY/HO-1455i@%
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Regulatory effect of fistular onion bulb extract on dyslipidemia and inflammatory
response in atherosclerotic rats via PPARY/HO-1 pathway "
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Abstract: Objective To explore the regulatory effect of fistular onion bulb extract (FOB) via peroxisome
proliferators activated receptor ¥ (PPARY) / heme oxygenase-1 (HO-1) pathway on dyslipidemia and inflam-
matory reaction in atherosclerosis (AS) rats. Methods Forty SD rats were randomly divided into control
group,model group (AS group),FOB group and FOB+GW9662 group,with 10 rats in each group. The con-
trol group rats were fed with normal feed, while the other three groups of rats established AS models. The rats
in each group were treated with drugs for 4 weeks. The aortic lesions and lipid deposition were observed by
HE staining and oil red O staining. The levels of total cholesterol (TC) ,triacylglycerol (TG) ,low-density lip-
oprotein cholesterol (LDL-C) and high-density lipoprotein cholesterol (HDL-C) were detected by automatic
analyzer,and the atherosclerosis index (AD) were calculated. The levels of interleukin-6 (IL-6) ,interleukin-18
(IL-1B) , tumor necrosis factor-a (TNF-a) were detected by ELISA assay. The mRNA and protein expression
levels of PPARY and HO-1 were detected by gqRT-PCR and Western blot. Results Compared with the control

group,the aortic wall in the AS group was significantly thickened,inflammatory cell infiltration and foam cell
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accumulation were seen under the intima, and lipid plaque was formed; the pathological changes and lipid
plaques in the thoracic aorta of rats in the FOB group were significantly improved compared to those in the AS
group. The pathological changes and lipid plaques in the thoracic aorta tissue of rats in the FOB+ GW9662
group were obviously worse than those in the FOB group. Compared with the Control group,the serum TC,
TG,LDL-C,1L.-6,IL.-18, TNF-a levels and Al in the AS group were significantly increased (P <C0. 05) , while
the serum HDL-C level, mRNA and protein expression levels of PPARY and HO-1 in thoracic aortic tissue
were significantly decreased (P <C0. 05). Compared with the AS group,the serum TC, TG, LDL-C,IL-6,IL-
18, TNF-a levels and Al in the FOB group rats were significantly decreased (P <C0. 05) , while the serum HDL.-
C level,mRNA and protein expression levels of PPARY and HO-1 in thoracic aortic tissue were significantly
increased (P<C0. 05). Compared with the FOB group, the serum TC, TG, LDL-C, IL-6,1L.-13, TNF-a levels
and Al in the FOB+GW9662 group were significantly increased (P <C0. 05),while the serum HDL-C level,

mRNA and protein expression levels of PPARY and HO-1 in thoracic aortic tissue were significantly decreased

(P <C0. 05). Conclusion

FOB may modulate dyslipidemia and inflammatory response by activating PPARY/

HO-1 signaling pathway to alleviate the progression of AS disease in rats.
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Prafb P /MR R S 2R AT ] T E
U I A8 0 v T E IR T N (B A G A O A
FOB HA¥H AS ffERY H FOB T # AS I 1E R HL
il R SE A, ST FOB 7E 5T 28 FE 4 1 JE 45 7
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BREBLFL A Al s YT-PCR1 %t £ PCR A A Wy [
IR = FERA R A F] ;6400 Advanced HL KA H
N T R A 7 s KETA GL 4 [ 36 8 e k148 4>
Br &G0 A AL st RN R A
1.3 ik
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1.3.2 oy Bdysh 40 HOR BUEEHL A Sl % HE

H BHH (AS 41) .FOB 4l FOB+GW9662 41, %
4110 H, xR R B4 7 I 5 AR R 35, AR 4 4l
KEB @ ASH . ZHCHR11 9145 & Bt ge 25
R 45 250 &, FOB 4 K R ¥ H 600 mg/kg 1Y
FOB % ; FOB+ GW9662 21 K B B 600 mg/kg
) FOB W, IF R ## ki 55 1 mg/kg B GW9662; AS
RIS B R R A A R K. R 1R,
L 8 A,

1.3.3 PRACRSE RRGALHR)G R 3% kT I
AR R B, R R K B E 3 ki, 1l TDSA &
AR B OAL G R PLB B B AR A FDTE 4 °C
PL 3500 r/m B0 10 min J&  WEE MLTE ., —80 C - FF
. RIFAL BE K B, 43 B8 K BN 3= 2 Bk 40 21, 0 vk
J& BORL R E Bh Bk MR e VR U0 R H A £ 3l ik U0 A7
F—80 CH&MF&M.

1.3.4 KREENIREIESFIEAE BOR R E 3k
RURYI A AR ARG & B B 43 BT A O Y HE
e Souy . Wi R O R B 3 Bl bk i 48 BE s
o B B AR L R i A R A L

1.3.5  KREMAS AR B B3 , 7™ 4% 4% BR
A A 16 B 45 1 3 o TC. TG, HDL-C, LDL-C
YKo T Bl bk s A A Ak 45 £ (AD , AT= (TC —
HDL-C)/HDL-C,

1.3.6 KR EME RAEF FACER I B § i .
JUA% 4R BROELISA 20500 & U6 B A5 B 4 f I i v o
TNF-a, I1-6 ,1L-18 7K -,

1.3.7 gRT-PCR ¥ & W K B M 3 3h bk 40 241
PPARY 1 HO-1 # mRNA #ik/K¥E DA Trizol iR
F 0 K BN 3 2 Bk 41 20 8 RNA, & & RNA W
Ji o TR e R SR & M qRT-PCR 3 771 45 Uk B
F¥eAE, R 45 W cDNA, LI GAPDH NN %, k47
qRT-PCR ¥ % 52 %, PPARy 1E [ 5| ¥ & %1
5-ACAGACCTCAGGCAGATCGT-3", | 6] 5| ¥ J¥

5 .5'-GGGTGAAGGCTCATGTCTGT-3"; HO-1 IE
5l ¥ K 9. 5'-GGAACGTGTGCAGGTTGGAT-
3, & o Bl W F Fl. 5-TCTCCAGCAGTGC-
CATCTCT-3"; GAPDH IE 6] 51 # ¥ #1. 5'-GAT-
CATTGCTCCTCCTGAGC-3", & [6 5| ¥y J¢ 1. 5'-
ACATCTGCTGGAAGGTGGAC-3", JZ i 2 ¥ : 95
C 305,95 °C 10 5,60 °C 30 5,72 °C 30 5,40 1§
B, SR 225 B B R

1.3.8 Western blot ¥4I K B 3= 3 ik 44 4
PPARY F1 HO-1 W8 [ R A/KFE 4 KB 3 30 ik
HZUH RIPA 2% vh il 24 ff 42 OS2 A 0T, i BCA
TR B % B B b B R KO E AT L IR
197 [ % 3517 SDS-PAGE 4 5, #: % & B W R 2 1
(PVDF) i I+, PVDF JEA7E 5% Wi g W3 ¥ vh & 141 2 h,
R — AR PPARY(1 £ 500) \HO-1(1 : 1 000) .
GAPDH(1 : 1 000)7E 4 °C 4 F W & M 0, 5 ¥k
L AT HRP ARiC B X —Hi (1 2 5 000) FiRIFH 2
h, ECL i 5] 1 8, %6 e mU AR A R 5 R, #1728 =
I3

1.4 Siifsphb B R SPSS25. 0 483t #1447 %k
e M. R 7 22 55 M RN OE 28 40 A i 3 i R ORE A
xbs KR ZH I BRI 2 7 22 53 b7 L ik — 25
WP SR LSD ke, LA P<<0.05 WZERA S
-9

2 & *

2.1 520 KR 3= 20 ik 20 2005 B AR Ak K IR I D AR
B % BRZH K BRI T Bl Ik R 5 R T BT . PO
TEBIEW  JONG B UTAY s AS 20 Kk BUMa 35 30 ik 45 B 1A 2
B VRS L PN B A i T Ve 5 AR N S8 R, N R AT L R 4R
i 240 32 10 R 9 U 200 L AR B BT B HROE B FOB 41
KU = B kA8 RE 8 SR T U P R A B A S S
P IET A77E /D t R E 4 A T2 1 R 9 A 200 it SR 4 L IR T
BEHAR /N, K R 3 2 ik 4l 2O BEARfR B AS 21 B ek
# ;FOB+GW9662 21K B 3= 20 Jik 28 90 3 742 1k T g
JRBEHE FOB B B msE ., LI 1.4 2,

T A CHXRAL Bl AS41:C  FOB41;D  FOB+HGW9662 41,
Bl SEXRBEEFHKALRERS(HE &, X200)
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EIE . ER WA EE X (P <0.05) ;5 FOB 4
ML FOB+GW9662 41 K TC.TG.LDL-C /K
DL K Al ¥ RSB, HDL-C K7 B B R AL, 22 7
WESG 3 X (P<0.05), WEI1,

2.2 SARBRIMAGATE K& AT e 5 xR H
AS H KRN TC.TG.LDL-C /K- LA K Al ¥ i %
FhiE  HDL-C KV B ZF K. Z R WA ST E X
(P<C0.05); 5 AS 414 b, FOB 41 K R Il 7§ TC.
TG.LDL-C KL & AT ¥ i # FK . HDL-C /K F

A
TEA X IR B A AS41;C 9 FOB 41D i FOB+GW9662 41,
2 BZHXBRMERNRKALPIERTRBER(GHLI O £, X40)
*x1 FHXBRMBEKFER AT BEE (2 +5)
2190 n TC(mmol/L) TG(mmol/L) HDIL-C(mmol/L) LDL-C(mmol/L) Al
popiskis 10 3.64+0.57 6.50+0.78 2.86+0.31 0.96+0.10 0.36+0.05
AS 4 10 9.46+0.85" 9.15+1.07" 0.94-0.09" 2.7740.30" 9.65+1.21"
FOB 4 10 4.1040.547 6.9640.827 2.1940.437 1.0640.137 1.7140. 297
FOB+GW9662 21 10 8.71+0.62% 8.55+0.97% 1.03=+0.35% 2.54+0. 28% 8.36+0.91%
F 132.043 78.353 94.353 112.534 183.546
P 0.001 0.001 0.001 0.001 0.001

FE S X B L, T P<C0.05; 5 ASHIAEL, T P<C0.05;5 FOB 4 I, “ P<C0. 05,

2.3 AW KREUE RAEH F KPR 5 XA A
e AS 20 R B 1L-6 1L-18, TNF-a /K 14 i 35 F+
i (P<<0.05): 5 AS 4 AH I, FOB 20 K BRI 116
IL-1B, TNF-a 7K 44 12 2 B AR (P<<0. 05) ; § FOB 4
L FOB+GW9662 41K BTG 11-6 . 1L-18, TNF-«a
IR 8 3 TR (P<<0.05), WLE 2,

2  KEAKXRIMEREEFKFELE (7 +s,ng/L)

#51 n 11-6 1-18 TNF-«
it e 10 15.6541.72  39.1243.41  5.38-+0.91
AS 4 10 96.3749.20" 71.46+7.68" 83.23+8.11"
FOB# 10 24.8842.13% 45,604,587 12.7341.267
FOB+GW9662 41 10 76.09-7.35% 67.55+6.34% 75.64+7. 155
F 172. 543 142. 547 163. 345
P 0.001 0.001 0.001

T GXIRAUM L, " P<C0.05; 5 AS4IMiLL, 7 P<C0.05; 5 FOB

M, P<<0.05,

2.4 HA KB ED KA L H PPARY A1 HO-1 %
mRNA FikKF L S5 RAM L. AS 4K B
F kAL PPARY A1 HO-1 B mRNA £ A /KF
P AR (P <<0. 05)5 5 AS 4l L, FOB 41 K i
gk 2 h PPARY 1 HO-1 ) mRNA F£ikK

R T & (P <<0. 05); 5 FOB 4 A L. FOB+
GW9662 2 K B £ 3 k441 PPARY #1 HO-1 #Y
mRNA FIk7KF3 8 Z FEAR(P<<0.05), W3k 3.
#£3 SAKXRMEZHKALH PPARY 71 HO-1 K
mRNA FiEKF L8 (7 +5)

a3l § PPARY mRNA HO-1 mRNA
AH % 2 35 K HH X 3k K-
X R 41 10 1.0040. 14 1.0040.15
AS 41 10 0.3840.05" 0.4040.06"
FOB 41 10 0.7940.137 0.824+0.127
FOB+GW9662 41 10 0.42+0.07% 0.46+0.07%
F 138.235 125,742
P 0.001 0.001

TS0 RAMIL, " P<<0.05;5 AS# AL, * P<<0.05;5 FOB
gk, P<<0. 05,

2.5 KRB EI KA L PPARY F1 HO-1 )
FEHEBKE B 5xF AN, AS 4K Bk 3=
Fk41 40 PPARY Al HO-1 B8 1 £k K1 8 3%
R (P <<0. 05)3 5 AS 404 b . FOB 41 K B = 3
k404 d PPARY il HO-1 (978 1 323k K P 1 8 3% 71
B (P<C0.05) ;5 FOB 414 [t . FOB+ GW9662 41 K
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KU 3= 3h ik 240 21 PPARY 1 HO-1 (98 A 323k K F
P EREAR (P <<0.05), VLKl 3.3 4,

XtREZR  ASZH  FOBZH FOB+GW96624H

PPARY (D = S ——
- (D = D e

B 3 EHXRMENKALH PPARY F1 HO-1 iy
ERREBEIKE

x4 ZRARMESNKAL S PPARY #1 HO-1 HEH
RiEKFEEE (2 +5)

a5 PPARY &EH HO-1 &H
FHXS 2R 35 K AH AT 2 38 K
Xf HR2H 10 1.3640.13 1.8340.16
AS# 10 0.2340.02" 0.4240.03"
FOB 41 10 0.6240.067 1.3140.157
FOB+GW9662 21 10 0.38+0. 03" 0.51+0.04%
F 152. 643 162. 631
P 0. 001 0.001

W SX AR, " P<<0.05;5 ASH M, " P<<0.05; 5 FOB
M, P<<0.05,

3 4 i

AS Ay — ol i 45 5 0 B9 #E £ AR N oL L
i, X AR NEVE R A TR EARE W, BT
AS IRYT EEE PR, AT /MR R S R IR
FRARE 5 i it R A0 IO 45 25 A IR o BV L AR
TR AS #FJ Lb ol s 5 5 Pl s B A 2 L. FOB fE
B bl )iz T RO R R 38 BH R B R R AT ORI A
BEVH DL G R b8 5 A 25 W AT, IR 7 WUIERRE | B
TE R IH A R R 7 4 2 R, R AR B B A Bt
RYTEALWNEE . FOB & A £ Fl A 936 vk % 4
XGRS I B SE DR LA B AR v TR R I VA 25 A
M2 5evE, Flan, FOB % 1/ 514k ) B k> %
i 2 A IR A T BE L AT LA BT 7 5 1A G G 8 1 B
WYL BERE R WL FOB 7836 97 0 LBk I 51 & 0 L
Tl L5 PR B2 200 0 235 40 2 25 R B 6 AR Ak O JILARE BB S5 o0
JULE B T DA B 47 i A op 259 236 B T A R 2R AR
JRAE WFSEIE] FOB m] LAl AS #E BN . A B 55 78
R A AFF 52 22k 434 FOB $1 AS AO1E ML . 8 i 2
STAS KBS LR K B £ sh Ik L 8O A2, S5 R
R AS KR 3 2 kS RE B 1 TR A7 78 A AE 41 il
R B BEYOE . SRS A ZE AS 1R
PRZE B3, R AS K RUBE B 57 i3

P BTAC S 2 AS Y fa B B 2R 2 ARAE I
T8 A I [ T 2 8 AR N B B B B ik

T 7E Bl ik P RS AR S RN R B L S i R O
() 5 A G F 2 I ¥ TC. TG LDL-C 7K - F = A
HDL-C KRR, 15 % B s i iE . FOB 7] LU
18 IG5 i ol i K BRI TG LDL-C KF,
MiE HDL-C /K-, A#tse, 53 A, AS K
B TC.TG.LDL-C /KL K& AL ¥ & 3% T+ i,
HDL-C /K & 2 B % ; FOB T #il A R BEAR T AS K
UM TC.TG.LDL-C KL K& AL H & FHm T
HDL-C /KF, &8 FOB fig % 38 & 18 45 il Jg 7K 7 3
BRER AS, RIEAETHEA AS R, & AS K
PIOCHER 2, A4l (RZERE M4 HD 22 AS
AT 6 20 B 109 % 2 Hh RRAE . I A0 i v i i B AR 2R
W R RAE  RAESEHE TG SR AS & & . R 0E Al AS 9%
AR ) K e Y I I TR B G, BT R TR T R AE 27
AS BEH & I Ra s U A A sk e 2 — L
FEECHE R, AS T S0 I R A TNF-a, IL-18,
1L-6 DL R BB 4 F /K SF 528 TR . AR BFgE 4 R &
I, 5% A A e, AS KB 1L-6 . IL-13, TNF-a
AKF I 8 T, FOB T MR 1T AS K EUm i 1L-
6. IL-18. TNF-a 7K ¥, #&/5 FOB £ AS il o 6 4%
RAE K FRIXREBRAEM .

PPARY BB R Z KM E WM A Z —, %
FIEPON N FE TR LA ME T A S 4215 5 g .
TEWRS S PR AR B0 5 . PPARY 8% 5 7 DA ok — 45
% PPAR W& ol LS 3l #0835 X % 5 PPARY 9%
% BTN Sk T 40 i T RS8R N R A R A R
HO-1 J2& — B0 e 1 28 B 774 42 4204 il 21 3K B fig
SR AR IR R (LT 2 1 — &bk , HO-1 3 33X
SO N AR LA R AR TR I G 2R R A
G PPARY/HO-1 3 4290 il fig o0 B8 RTR A 2
BRI ASTY . B &SI FOB B L iF AS
KM ES Ik PPARY 8 K3k . A58 7R R fil
[R5 PPARY/HO-1 {5 # K2/ 25 FOB#T AS
LR R . FOB T 5 . AS K B 3 20 ik 41 21
1 PPARY 1 HO-1 i mRNA ik 7KL & PPARY
M HO-1 & ARBKFHTE. #2728 FOB T i 4
T AS KB E 3 ikl 41 PPARY #1 HO-1 1Y
mRNA DL K & [ R B K. AR5 — 25
PPARY il 57 GW9662 & ., GWI662 T il i #% T
FOB Xf AS K U6 £ g k4141 PPARY 1 HO-1 %
KB AL A T, R I, GW9662 F T 55 T FOB %t
AS K ER A KPR 45 B i IR 4 A . iR gh
W FOB W] fig i 53 i3 PPARY/HO-1 {5 5 18 % %F
AS RIEEBIFAEN .

25 L TR, FOB RE %38 25 8 7 1 jg 55 il ¢
Sitt S 1V 2% % e DR OB 5 19 AS FLAE I BL A AT fig &
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SEI W 5T Ok B A

2% Uk
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