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TRUXF R 2 ) 2 3K i B 8] 2B 47 48 1 (P=0.000) , (3)ELISA A& i ¥ 1 SDF—1 #1 CXCR 4 /K, real-time PCR kil SDF-1
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Role of SDF-1/CXCR 4 in the process of quercetin against atherosclerosis
in ApoE-/— mice
Zha Kelan' ,Li Jiafu',Zeng Yu?
(1. Department of Cardiovascular Medicine ,the Affiliated Hospital of Luzhou Medical College ;
2. Department of Cardiovascular Medicine ,The 7th People’s Hospital of Chongqing)
[ Abstract]Objective : To explore quercetin on ApoE —/—mice atherosclerosis formation and expression of stromal derived factor -1
(SDF-1)/CXCR4,and to provide experimental basis for anti—atherosclerosis of the quercetin. Methods ; Forty 6-week—old ApoE—/—
mice were divided randomly into four groups:normal control, model group and experimental group (with low—dose, mid—dose and
high—dose quercetin) and were randomly are sacrificed at the time of the 10 th week and 20 th week after the administration of the
drugs respectively. SDF-1 and CXCR 4 protein and gene expressions were measured by ELISA ,immunohistochemical technique and
real-time PCR. Results : (1)HE staining demonstrated no plaque formation in normal group and lighter plaque formation in model
group than in high—fat diet group. (2)According to immunohistochemical results at the same time points:in normal group,SDF-1 was
mainly existed in endothelial cells and smooth muscle cells and CXCR4 mainly existed in endothelial cells;the expression was few

and the staining was light;in model group,there were abundant expression of SDF-1 and CXCR4 in smooth muscle cells and foam
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group, expressions of SDF-1 and CXCR4 were decreased in all
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— 1374 —

BERERKZER 2014 £5 39 H5 10 #7 ( Journal of Chongging Medical University 2014.Vol.39 No.10 )

cal results at the different time points, expression of SDF-1 in model group increased in time—dependent manner(P=0.000). (3)ELISA
results of SDF-1 and CXCR4 level in serum and real—time PCR results of SDF-1 and CXCR4 mRNA expression at the same time

points; expression of SDF—1 and CXCR4 was the highest in model group (compared with other groups, P=0.000) and was the lowest in

normal group. The expression of SDF—1 and CXCR4 progressively decreased with the increase of the dose of quercetin, especially

there was no statistical difference in CXCR4 between high—dose group normal group (P>0.05). At different time points,SDF-1 and

CXCR4 in model group increased in time—dependent manner(P=0.00). But no apparent time dependence occurred in experiment group

and normal group. Conclusion : SDF-1/CXCR 4 may promote vascular smooth muscle cell proliferation and migration to the intima,so

as to thicken the intima,form foam cell and lead to plaque formation. Quercetin may inhibit the expression of SDF-1 and CXCR4 and

ApoE —/- mice atherosclerosis formation,which may be one of the mechanisms of its anti— atherosclerosis.

[Key words ]quercetin ; atherosclerosis ; stromal derived factor—1;CXCR 4
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ABFR A (E R YNARDR  FE AR AR AR i R pr o 2, AR A
FESh A (ETEIZ 2RI LA AR SDF-1 I CXCR 4 2,
1.7 Real-time PCR
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GATGACAAAGAGGAGGT-3" ;SDF-1 BI¥ 41 [ iiF H 5° -
GTCAGCCTGAGCTACCGA-3", T} 5" -GAAGGGCACA -
GTTTGGAG-3"; Lk B-WL3h & [ (B-actin) NS M, T4 I
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Fig.1 HE staining of aorta in each group at the 10 th week ( HE, 400 x )
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K ANAAIE ST (& 2D) s LRI HEZH AT UL Py s ) DT 58 ot
BEHIE AL, S5 AT 2 b e B v AR A, =2 R A
AL BN IR FEYI LR, P-4 LA A3 I 2 i A M o
BEBR BT AR AT A, Hh RSt £ 4 RT3 LA A HES 25 8L
( 2E),

22 HgRsAALiEM M SDF- 15 CXCR4 #9%G & ik
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AHTRISF 1] L 4S8, SDF =1 78 1 5 X HR AL 14 P4 Bz 4 i AT 1
WLARME b/ HE 33k (T8 3A 4A), CXCR4 EZE7E N 2 401
Fik (] 54 .6A), HE EH % ;SDF-1 Fl CXCR 4 fEBAINT
T (1] 3C,4C . 5C ,6C) (-1 JLZH B R34 FF ERE B P 1) 3 UA
YA [ SRIR SR P B R IRAR B (0, Wi R 3 A BT

WA TR, 3 A S B L A i 2 R
(P=0.000) ,SDF-1 £ CXCR 4 7£ 57748 20 5 1F 3 6 B4 e
TeGeit #2557 (P>0.05) , MLAb, BEE I ] AY AT A HR 20
SDF-1 5 CXCR 4 %3R5 5 24 W] 1 151 (P=0.000) , 1E# X
MEZH SR e P AR 3 AR E] AR ARIA B (P>0.05)
(F1),
2.3 ELISA 4l d ik & SDF- 1 5 CXCR 4 8 & ik K-F
FEARTRISH RN E , TE 8 %6 B4 1 7 o SDF-1 A1 CXCR 4 1)
FEARIKOV AR, BN IR 2 e i, Wi 3R 3 LR IBIKTP A
T 1E & X RE AL RIS AR HR 41 = 1], HL 45 24557 5 SDF-1 il
CXCR 4 F£ M3 T i ek i 2 0 G i 2w b Ikl S
R BRZH LB Gt 724 57 (P=0.000) , 20 Ji s, B0
EZH SDF-1 Fl CXCR 4 PR HEHE 10 JH B B35 (P=0.000) ,
HAAKATEmtE L Iegi2 - 22 5% (P>0.05)., (W% 2),

B. iR R i a2

C. AR 2 rpl

D. it Z AR AL

E. RIS B 20

2 20 Brt&ANRERRKE HE £ EL5R (HE,400x )
Fig.1 HE staining of aorta in each group at the 20 th week ( HE, 400 x )

AL TEFE X REZE

B. Witz 40

C. BERIXT IR ZH

3 10 At SDF-1 FEE ZhAKEEAISRIL (400 x )
Fig.3 SDF-1 expression in the aortic wall at the 10 th week ( 400 x )
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B. it R4 C. BRI HE]
4 20 Frf SDF-1 ZEEBhAKEERYFRIE (400 % )
Fig.4 SDF-1 expression in the aortic wall at the 20 th week ( 400 x )
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Fig.5 CXCR4 expression in the aortic wall at the 10 th week ( 400 x )
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AL TEF X B

A TERATERLL B. #2441 C. R AL

6 20 At CXCR4 FEE BhAKEERISRIL (400 x )
Fig.6 CXCR4 expression in the aortic wall at the 20 th week ( 400 x )

F1 BHMNREZEKH SDF-1 5 CXCR4 FHRZEELE (A, x +5,n=3)

Tab.1 Mean optical density of SDF-1 and CXCR4 in mice aorta in each group ( A,x +s,n=3)
CXCR4

SDF-1

4]
#d 10 /4

20 J# 10 J# 20

TEF A B

0.171 = 0.006*"

0.179 £ 0.014™!
0.188 + 0.009™"

0.124 = 0.015™
0.140 + 0.009"

0.129 £ 0.010*
0.141 £0.014"

MRz 2 v R 2 0.186 +0.011"
Mz Z R 2l 0.200 +0.017% 0.208 + 0.011% 0.157 + 0.009* 0.156 +0.010"
M e AR 2l 0.210 + 0.004* 0.214 +0.010® 0.172 + 0.008* 0.172 £0.010"
TN 0.244 £ 0.010* 0.272 + 0.005** 0.192 £0.011 0.212 = 0.008
F1E 23.164 38.359 18.103 26.966
P1E 0.000 0.000 0.000 0.000

1 a, [A]— A A] S S IEH L HLES, P<0.05; b, SR HL A P<0.05; ¢, SRR HE &S P<0.055d, 5 iR 4 HLEE P<0.05;5e, HTRIZH 20 Ji 5

10 Ji H# P<0.05
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®2 KHNRIMEH SDF-1,.CXCR4 HIFIEKFELLE (x £5,n=3)
Tab.2 Expression of SDF-1 and CXCR4 in serum of mice ( x +s,n=3)
sl SDF-1 CXCR4
10 J4 20 J# 10 J# 20 J
1EH %R 52.19 + 1230 64.70 +7.13™ 56.30 + 6.88™" 61.94 + 6.32"
Mk 2R v 37 121.02 + 13.78 124.16 + 12,95 7225 +5.50" 78.87 +7.75"
MRz 2 bR 151.02 + 16.24 164.93 +9.86™ 80.64 +9.77% 85.72 + 8.15%
Mk R AR 2 190.83 £ 2.14™ 195.84 + 18.56™ 107.28 £ 11.07% 112.03 £ 11,12
TR o] HE 4 22391 + 14.6" 267.46 +2.98*" 183.78 + 11.60*"' 224.86 + 12.21**
FA4 79.721 130.537 88.318 145512
Pl 0.000 0.000 0.000 0.000

v, [l WS B S IER A HER, P<0.055b, SHERIZ HEL, P<0.05;

10 A Lb#, P<0.05

o, GARRIR A UL, P<0.055d, 5l 4 b4, P<0.05 5 e, AHIFIZH 20 JH 5

*3 BANMREZPK SDF-1 F1 CXCR4 ) mRNA X RIEE (n=3,x x5 )
Tab.3 mRNA expression of SDF-1 and CXCR4 in mice aorta in each group ( n=3,x s )

o SDF-1 CXCR4
} 10 A 20 10 A 20 J

TEH N B 2H 111 +0.11™ 1.04 + 0.06™ 1.01 + 0.01> 1.14 + 0.09™
it 2 SRl 1.82 +0.15% 1.84 + 0.27 1.02 +0.01™ 1.22 +0.10"
Hib iz 28 v e A 3.48 £+ 0.21% 3.49 +0.23% 1.42 £ 0.06% 1.89 + 0.34:
it 2L R4 3.87 + 023 4.05 0.17™ 2.57 £ 0.07™ 2.98 + 0.25
FETR X} 2] 5.83 £0.32% 7.63 £0.28** 5.40 +0.19*" 7.65 +0.19%*

F1H 221.634 325.055 1186.195 484.344

P 0.000 0.000 0.000 0.000

H a, [l — 0] S S IE R U P<0.05; b, SHIZH FLAE P<0.05 5 ¢, ST HUAS P<0.05;d, 52 H3E P<0.05;e, A 2H 20 i 5 10

JH HeE P<0.05

24 Real-time PCR ## SDF-1 #= CXCR 4 # mRNA % B
Rk

2.4.1 RBUK/NRIE 414 RNA KT BERRIR RS T
MBI SE 5 T L 28 18 S F1 5 S 3 4%, &4iiid M, H. 28
S WFEEZ N 18 S SERERY 2 A AT, R RNA TR ;

A wd Ao m=1.9~2.1, He J& 11 600~800 ng/pl A4, 3 W HEHL
1Y RNA 450

242 PCR Y455 HAYKEER SDF-1 1 CXCR 4 435
W2 B-actin (H HRORFEAAM A, HOR F 27420 ST FE
PEATAGIN s A i R oA s | A0 i 00 75 ik ot £ 340 O B —
WU | TGAR R S = B | ) — AR B, R B e
PERIF IRy B2k 2 S T 2h Jy2# 2R, 25 5 ] v i it
FEMRD IR R FE 3 A& 4HAEA SDF-1 F1 CXCR 4 () mRNA A
X FIREERN] L, FEAHAI R[] 25, SDF-1 #1 CXCR 4 fE4541
R IA B SN L P AR R RE 4 e Tk dae e, IR X R
ZH e AR, T 7R R 2 AN ) ) e 2, AR S BB A e B
SDF-1 il CXCR 4 fRIN BT Rt s . 7R R 5,
SDF-1 il CXCR 4 BYFEIRBRAERIGT RELLA1 , HAY A 47E 20/
B IR 10 A L2557 (P>0.05) , W% 3,

303 i

B Ik e A B A 2 — b i 4 e 498 A % o it
T2, B AL A T7E SR R AL Al S8 0 Al B it 7 rh
KA B RTEEMER I FRAIE &I SDF-1 K
HAE R MEZ IR CXCR 4 78 30 bk ok FE A 1k g 78 1
H RIS P P R A SF-TE UL A /DA 45
Feik | BT 1 VAN L B 2 P () B o]
SV LA PR T, SE I 5 1R P A A A e | i
ZOFEMNAE TR, FEHE T Sk RERE LR 1) & R,
U A1 VR BE ) SDF -1 38 ELAG A1 1 1L /)N i 28 48 K iy
I R HIFE M, T 28 TR &,z
FETETF AR WF5E ot i 28 i A nT DLRRAIG e
SO A B JRURE 09| 5 3 i Hr AR Tn v B R
SiE SN AV AL 75 L 1 s R 3ok = A Rt o/ Al
AV FE 00 ) 2 POk o R A A AR 512 (EL A b7 2%t
1B T SDF-1 M CXCR4 AYVEF H Fi JoAH 6 3¢
HikAE
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ARSI e 3 FH S PR TR R ApoE—/—/INER, W
FLE KBEF M7 SDF—1 Fl CXCR4 235 7K 11
e ¥Rt SDF-1/CXCR4 1E ApoE—/—/INER 51 ik ik
FERE ALY B R A VE FH ML . real—time PCR 4%
SR, Y ] ), X BRZHSDF-1 Fll CX—
CR4 B mRNA Feik i W2 & T I8 X B4, HptE
IR FE R SDF-1 F11 CXCR4 AR X AR 2H i) 26 15 14
Bl O AL TC I ARk, el ik gk R
7~ SDF-1 Fll CXCR4 FERERLXT B ZH () ~F- 5 L4 A A
BEH N B IR A0 bR R AT R IR i A, N
1 it 5 B ARG /D | TR DE R S0 BRORE 1 P R 40 i
FIF-FE LA A /i ik HAR v i €0, bdmad
ELISA #:I fiL3% ' SDF—1 1 CXCR4 (87K -, #5751
X REZH )R B e v 1B X HR 2 DAL e 3l ik
S RERE AL IR L Bt rp , SDF—1 M U e 32 44 X -
CR4 455 )5, AT REF S 5 A MLERE RN,
SR LA MRG58, A 1 PN TR SR AE R 20
MOE Y, S EOREEBEHIE AL,

TEL T Z LA ApoE~/—/INER,
=Y Fr B oR HL Bl R AR 2 TR IR, G2
20 JEIS AR 2 Rl AT DL R A ok
r AR 2 A R LA R HES A ZE L, 78 20 JE R
(A 2 2R AR et 2 S A5 T UL SR RE REHRE %, (H B B
AT R o A8 i R 12 ¢ [) sF ] o5, 18 A 7R ) B A 5
real-time PCR #1142 SDF-1 1 CXCR4 ) mRNA
Fhat WoR i e 2 m b AR 3 AR [ R R] AR
AU HRZH ek IR, U HORM R 2 R i 2 Seie 2
fRah AR LR 4L SDF-1 Fll CXCR4 R
KT LA, HOPE A (AR TSR IRLH 1
A1 ,SDF-1 F1 CXCR4 7 L7 Hh #38 KF- HL 8¢, M iz
3 AIME TR BRZE DL 25 5 R g
A 0 1 ApoE—/—/IN B sh ks e a4k 1 I8 A%,
HEAEEFIE 150 mg/(kg-d) , M H L BEMAS3EE
GRNER RS E ST TE N

25 LT Wi R B Ul TkoR R AL AR
HALHI AT BE 2@ i ] SDF-1 5 CXCR 4 FE K AY

PR NI S kAR AL Y K 2

2 % X M
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