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m e sMig A B @ A2 Western blot 52 £ Shhk45 E R U458 8455 4T, 4R R 4T 1(STIMT) |
Orail & Wrot 2tk 42i@id 1(TRPC1) &b, ZR 20 B#ur A 200 R £ S hk B AR A st 3 ik, 5 E
w4 g, B 40 R TC.TG.LDL-C 9] 24t & (P <0.01), f274 X 7 B T hs-CRP. IL- 6. E-selectin.
MMP-2 K& -F 7788 24 & (P <0.01, P <0.05) ;N & 2 3Bk STIM1.Orai1 % TRPC1 & @ £ik3% % (P <0.01);5
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LDL-C.hs-CRP.E-selction IL-6 \MMP-2 /K- 7 A& (P <0.05, P <0.01) ; £ 3 iikA& 3¢ STIM1 , TRPC1 ., Orai1
FGRETHEP<0.05, P<0.01), it KEZAKE ApoE '~ Ay fig. 1L H 4k, T8 STIM1 Orail .
TRPC1 89 4&ik , il #vh LR 0 2 38 % Sh AR AF AR AL 89 K £ 5 K
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Effect and Mechanism of Recombinant Hirudin on Atherosclerotic Plaques in Apolipoprotein E
Knockout (ApoE '~) Mice TIAN Jin-fan, GE Chang-Jiang, LU Shu-zheng, YUAN Fei, and ZHAO
Kang Department of Cardiology, Beijing Anzhen Hospital, Capital Medical University, Beijing Institute
of Heart, Lung, and Blood Vessel Diseases, Beijing (100029 ), China

ABSTRACT Objective To explore the effect and mechanism of hirudin on atherosclerotic plaques in
apolipoprotein E knockout (ApoE ~'~) mice. Methods Totally 24 ApoE '~ mice, 7 -8 weeks old were fed with
high fat diets. They were randomly divided into the recombinant hirudin treatment group (drug group) and the
model group according to body weight and different dens, 12 in each group. Twelve C57BL/6J mice, 7 -8
weeks old fed with high fat diet were recruited as the normal control group. Recombinant hirudin (0.25 mg/kg)
was intraperitoneally injected to mice in the drug group from the 10th week old once every other day for five
successive weeks. Equal volume of normal saline was injected to mice in the model group. Mice in the normal
control group received no treatment. All mice were sacrificed after fed with high fat diet until they were 20
weeks old. Serum levels of total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL), high-den-
sity lipoprotein (HDL), high-sensitive C-reactive protein (hs-CRP), E-selectin, interleukin-6 (IL-6), and stro-
mal metalloproteinase2 (MMP-2) were detected. The plaque/lumen area and extracellular lipid composition/
plaque area were analyzed by HE staining and morphometry. Changes of signaling molecules in store-operated
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calcium channels, including stromal interacting molecule 1 (STIM1), Orai1 protein, and transient receptor po-
tential channel 1 (TRPC1) were determined by Western blot. Results
wall of 20-week old mice in the model group. Compared with the normal control group, serum levels of TC,TG
and LDL increased (P <0.01), hs-CRP, E-selction, IL-6, and MMP-2 obviously increased (P <0.01, P <0.05)
in the model group; expression levels of STIM1, TRPC1, and Orai1 significantly increased (P <0.01). Com-

Lipid plaque formed in the aorta vessel

pared with the model group, the plaque/lumen area and the extracellular lipid composition/plaque area signifi-
cantly decreased in the drug group(P <0.05, P <0.01) ; serum levels of TC and LDL, hs-CRP, E-selction, IL-6,
and MMP-2 obviously decreased (P <0.05, P <0.01) ; expression levels of STIM1, TRPC1, and Orai1 were sig-
nificantly down-regulated (P <0.05, P <0.01). Conclusion

/-

Hirudin could significantly improve lipids and endo-
thelial functions of ApoE "~ mice, down-regulate expression levels of STIM1, Orai1, and TRPC1, and thus dela-

ying the occurrence and development of atherosclerosis.

KEYWORDS
store-operated calcium channel

Bl N1 A 15 KT 4 5, Sl TR 2l Jik ok A+ A Ak e
& 1k W Wk 4 45 4E (acute coronary syndrome,
ACS) C BRI NSk 5 4 T IRRTIRIE
BL R R N B T RE AT | il - T LA M S A
SR NI IR S = TSN 27 e =Pl 7 < E = 2 Uik D]
RESRRE, AN LI, BE LR A S 5 B
VAT 0 MR TR B R i HL O i MR E R 2
EEATE I PSR (N TE R IANR &850 N Y
it AL S T (MDA ) K Ifil/INii 58 42 T RE 4
85 AR ST B R B 1 A G, I SR S s A4 i 2 A
SNSRI o A, S LA B A0 () B0 1 1M/
M - T L 40 B 7 3 58 RN T B8 K 48 hE 4 i 1Y)
P DR AE 7 36 2 K 96 R 5 A m 400 s o5 I TG 22 6
L, KRR ORI T B K e IR, o 65 A~ 3k
FRZH B 22 K, H i AT LA 4 PR i A R R 2B 7
o R SRR S T R M AR R o I PR AR
Fah Bk EERE AL B kg R O IRFIANRYT G, Fish
FoK PR — e I EE B B BRE B S RS B BRI T R R RS
AP RIRDT & HAKIE Z0)T G 8RR 0 E
[4: (apolipoprotein E gene knockout, ApoE ') /)z
SR 5 PR 19 A8 Ak S i 2 7K 0 25 X6 32 2 kAR
B J2E 15 9\ P 45 3 18 ( store-operated calcium chan-
nels) {5551, A5 5 i 32 &4 T 1 (stromal inter-
acting molecule 1, STIM1) .Orai1 [ B Z A
{i73#3iE 1 (transient receptor potential canonical 1,
TRPC1) Kl BAZ AL A 2R

57T E

1 3 7 ~8 JAl ApoE " /NEL( i & C57BL/
6J, b K2k R AT SL g6 sh W Rl 24358 A 2 E Jackson

hirudin; apolipoprotein E knockout mice; atherosclerotic plaque; inflammatory factor;

Seag gl o), & A A IE S [ SCXK (1) 2011 -
0012 ] ;=71 C57BLBJ /)NRIW A b 5t 2 1) 52 56 5
YIEARF R AT, Bia G4%3E [ SC(5t)2012 -0001 ],
BIHENE AT 19 ~21 g, MRS 2 R, R
22 ~24°C , HIXHEE 50% , JEHRIRHE 7:00—19:00

2 R AR EAUKERACKTRIEA KR
HERB XA B EDHEAAGRA A (5
0020130911 - 2) . ¥ B STIM1 $i {4k (Cat No.
ab62031, UK ) . % ¥t il TRPC1 4 & ( Cat No.
ab75322, UK ). % it il Orai1 #i #& ( Cat No.
ab83751,UK) ¥Jlly A Abcom /A7, HiAR I & bric
FILLEH % IgG(H + L) Hitfk (Cat No. 111 - 035 -
003) g H % [H Jackson 22, TC ¥l & (it
+5:20131021) TG a7 & (#5:20131120) |
HDL #5387 & (F1k5-: 20130916 ) . LDL 46 il i 7
£ (Ht%5:20130804 ) #yy B SR H AN (JETT) BHE A
FRZ W], @ C-J i & M (high-sensitive C-reac-
tive protein, hs-CRP ) £ il il # & (4t 5
20131204 ) \E-% 4% % ( E-selectin) 5 il i 7 & (4t
5.20131124 ) JL i 4 )@ & H i - 2 (metalloprotei-
nase-2 , MMP-2 ) &l 5 & (41t = :20140121) 1
H R&d systems /A #), IL-6 ik 7 & (5.
20140224 )14 [ eBioscience /A H], AU400 4 [ )
AL H A AR EL Tk X 254t ) s MP400 L+ K-
( B = RS ) sFresco {RIERA A B OHL(E
Thermo A %]) ; Mini-Protein 2 Hyk{¥ ( £ Bio-
Rad A F]) ;MiniP- 4 HL kR (b5t Lo (s (A B
/A7) sMini Trans Blot Cell ¥ 54% ( 2& E Bio-Rad
A+]) s RM2235 #8550 0) 7 #L (12 E LEICA A +]) ;
Olympus BX51 4B iR ( HAS) .
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3 WAl ks SHSGEL6 | ik, mi i
W7 ~8 J& ApoE ™" /IN B 7 I koI RE il Ak B B AR TR
24 K7 ~8 JEik ApoE ™" /NI IR E 5 il LA T
BLBCXS, A4S 12 JL (58 1 RIS v B, BEALER 1 1
BT EAKIER, Z RN, 51 RAVE B ,
12 HEFA 7Y C57BL/6J /NN IEH X IR AL, 2 B
BRL7 1,110 AR (Ie B AR8UH) 259 4ifm H 45 7 &
UKIE R T4 B K IR 755 ,0. 25 mg/lkg, i LETE
W15 JA s BRIL 25T 45 AR PR K R s v B s E X HR
YURHATATAT b BE . 3 41389 45 T = B el bk ( S Atk ) el
78.85% 187 21% , H[EEE 0. 15% ) . 1M % 20 Fi#s
IHAEYE, AESERT 1 H AR ARk,

4 FRACRSE  BRIE6 HUNRBREEG , OAHS L
2R AR BRAR K E R, O IR A5 18 LG IE A 80k, 10%
PR ] 5 L W67, AT A T /) B G P T 17 S 5
YR BRI R TES pm. SROCHE8 ], A H/NR 3
SIBIARERE 4 ASAHRI VI, 2350 (1) T+ Fsh ks
Ui AT, VIR S 2 BE 5 (2) E S BKIRR & 6L, JF
AERBIIKI E 5 (3) F Bk th R 0 5 (4) E 3k
WA MBIHCAE R, B4 6 J/NRFEF
RET B AR 0 i 45 2 1 2R, £ 4T Western blot
Rl A FUNBRCR L, B0 B S, 10 Hagk A7 I
TSI (AR B H L, RAEHF5 H) o

5 Kl Ehn

5.1 MG INE BAMATEE R 25K 12 h,
ApoE "~ /N BB B G, 24 R ONE # Bk M R I,
3 000 r/min, 10 min &40 LT , I A2 1LAE M 2 A
HF. TC.TG A Ll & ,HDL-C .LDL-C %
FHE 42 85 00 5 ; Ifl 7 hs-CRP. IL- 6., E-selction .
MMP-2 5% Ff] ELISA .

5.2 JRIIEEIEARIE  HE Y IR ST &
S S BB IR L I T R R I A B T A
(BEHR T RS s TR TS AL EHZ 53 A 53 Hr 4

JLA Mg o T ARUBE R T AR

5.3 Western blot £l 3= 3 kAR STIM1 |
Orai1 ¢ TRPC1 HH #ik BCA IEME HE H WK E;
PHEEE Ik BE, Wb 3 ~5 min {4 & [ 48 ¥4 ; SDS-
PAGE HLIK , J6 I s ¥ 52 55 Ja , S RV 2 1 I g i 3]
1 x TBST 1, M9k 1 ~2 min, DhPE 25 b 0 %%
A Western £ (5% Big W54 , %+ 1 x TBST
o) TERRIR E 221845 50, = iR ] 60 min; TBST #i
B—H1(1:1 000) ,4CIEH R A 1 x TBST, 7
PEIR SR YEL 5 ~10 min, 2hyE4% 3 ¥ TBST
FiE —H0(1:3 000) , M F 60 min; TBST YL
3, HIK 5 ~10 min; ECL fb¥: &6, B, €%,
FH Quantity One #4f X EEIE G IET T 505 BE 43T, LA
H & 5 NS A G5 R UER RO L P H
3 1 I ZRIB KT

6 Sil#rEE R SPSS 17.0 SEit 44k
FRBE . R X £s FoR, 2 B 48 H AR i #
£ 5 225347 (One-way ANOVA ) , 41 6] W5 4 bL 45 %
H Bonferroni i, P <0.05 WESE S5 L,

% B
1 HB4U/NEILIE SEEKFE S (FE1)  H5IEW
X REZH LA, e AR i) ApoE ™'~ /NER TC . TG.LDL-C

W1 FHE (P <0.01) ,HDL-C 7K 0|25 R 40 it 2%
(P >0.05) ; SHRILL L4, 25440 ApoE '~ /R
% TC .LDL-C M i FF#(P <0.05, P <0.01) , 41 TG
J HDL-C /K8, 25 s it 4B X (P >0.05),
3 4U/NRUATE L, 2R G4 E L (P >0.05) .

2 SAPRARAERTF A (£2) HIE®
XA L, B AR A I3 R E A hs-CRPLIL- 6,
E-selectin MMP-2 /K] B T+ (P <0.05, P <
0.01) ; SR L%, 25 4 i B3 9 B 7K
U R (5 P <0.01) o

x®1 FHKESMAEKFELLE (X £s)
5 n KE(g) TG(mmolL) TC(mmolL) LDL-C(mmolL) HDL-C(mmolL)
1E 5 X iR 5 31.20 £1.41 1.41 £0.27 4.55 +0.36 1.87 +0.45 1.42 £0.45
il 5 31.46 +0.76 2.55+0.41" 9.87 £0.92" 4.08 +0.89 " 1.02 +0.11
29 5 31.05+1.37 1.88 +0.50 6.07 +0.672% 2.54 +0.20% 1.15+0.25
T GIEEXHRA LA, P <0.01; SR g, 4P <0.05,44P <0.01
Fz2 HKAMFGRIERFKFEHE (xts)

215 hs-CRP( ng/mL) IL-6 (pg/mL) E-selectin(ng/mL) MMP-2 (ng/mL)
NGO 0.106/£0.014 30.080 +4.585 48.666 +2.807 145.491 £24.670
s 0.286+0.033 " 37.621.£2.999 * 63.344 +1.793 " 256.400 +31.150 **

0:185 +0.0502

32.135 +1.646°

55.530.+1.763% 191.219 £12.645%

n
5

5

254 5
i 5 IEH X HRZH e

,*P<0.05, ** P <0.01; S5H AL L4, 4P <0.01
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3 HBAUVNRFMREA AR (I 1,%£3)  IE
HOF BEZH /SRR WLBEHIE A 5 5 B 1 M ApoE '~ /N
% 20 JEEYET UWL/IN B B i A BE R SR B PO L. 5
BERIL] ApoE ' /INEU LB, 259 2 3 Bl ik g 1 BB
FRC RS 1o B4 T T AR ), 40 B &0 i 5 T AR/ B g R
] B AL (P <0.05, P<0.01) .

M AWIEWAIAL B
g owsmas Cuzima

R3 AP A A S MR 5

HFAUVBEHE AL (x +s)
03 fﬁi}%mﬂ/ élﬂﬂﬁ?bﬂ%)ﬁﬁ%ﬂ/
Egiatiagal BEH 1 R
1E U IR 6 — —
e 6 1.103 £0.019 0.162 £0.013
249 6 0.076 +0.008*  0.134 +0.007 **

T SR, *P <0.05, 7" P <0.01

4  KH/NRESK STIM1 . Orai1 } TRPC1 &
FRIAA (K 2,584)  SIEH XA L, B4
F 3 ik STIM1. Orai1 }2 TRPC1 # ik £ (P <
0.01) ; SHIAIZ LA, 29l /N IR R (I A I B
TKE(P <0.05, P<0.01),

F4 &4 STIM1 .Orai1 .,TRPC1 B HFEHFATEILE (X+s)
45 n STIM1 Orait TRPC1
R 6 0.3216:0.0950 0.2694+0.060 0 0.474 3 +0.066 0
fiR 6 0.6003:0.0848% 0.4894:0.0370*  0.6886+0.0770 "
2y 6 0.4626:0.0720” 0.38770.0521°" 0.577 4£0.0512°

W SR RA L, " P <0.01; SEBALE,4P <
0.05,2%P <0.01
RS
ApoE FEF BN R 55 [ s AR R e AR A is AL
SRR AR D AR s st 1 5200 2 1o 5
DRI T B 2 O L PR AR T 1992 ARG B i ' sl

TE 1 IER XL ;2 L3 il
B2 %4/ FESk STIMT Orai1 ,TRPC1
EAEP SN

Jik SR AR RE AL BE R i 2 007 5 A AR ], ELIRIRE 2 05 A
I I 4 SR A 2T 24 M 78 2 1) I S B B 1) 454 B B, A
I, ApoE " /N H RTAIF 5 3 bk ot AR B Ak 55 b BEAR
() BT

Sk REEAL 1) & A Kk R v TR AR | I /N
TEAE AT L 2R E S 48 Ak o7 38 L PN 463 43 | il 7
-V VAR RIS | 8 R 1 5 A o B i 3 T 4 2 o
BLE o I S PRSI R L 0 B G
HEZ —, 5 e AS BB 5 5 41 B 43, I 3
LDL-C (R AR 2E ABE B A 1) JIE [ 1 T B, DA T s e
SRR B R A IR

iMig LDL #6248 A0 )5 2 51 B A 40 i, 4 AT 4
PP B, (e S0 BAAZ A0 i B vt 4 L 8 o 412 22 5 L
2R 8 A R I/ MR B SR R g B . B
HAE IV S5 2 ok ol B4 Ak 1) B — A3, Ak A )
% T B 2 5 B0 B Ik o RE T L BE B mt 24 K% i AR 1 TE
. CRP A UYL S8 i S I 72 A 1 — ol
TR M RN R el R A B, AR R E OIS
F AR, T 2t JRRE SR B BRI RGE B i1 000 £
i, 1IL-1 . IL-6 FIRRE IR AE B F--o ( TNF-o0) B R 7 H A
B, ZIBFSRIESL, hs-CRP & & A0 ILEEE A6
H I PR T A R G B 6 Sy R
I, hs-CRP 7K@ ik il S BBt b i) 2 15 R B, Gn s
F#AK hs-CRP [k , AT e 31| 4E 2% 3 ik s 46 1 Ak 2 &
TERFEREHL I AEH
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M5 N 2 32 3502 Bl ik ok AR A Ak S HEBESR T Bl Hh
BRI, A Z 5, R & A RE I, (15 &
P48 10 IL- 6 . E-selectin 2543 i34 £ . E-se-
lectin HAETEAL 4 Y Bz 41 2 1%, 2 PN iz 40 52 8 9
PR, IL-6 7 3 kit B i AL BE B g [X ik, il 3 i
GIRE R (MMP) 2 5 30 ik ok B Ak &k A= & i 72 v
(i R TR i AR U L A T A B 1 A 4T
YR A S SEENL RS, 03 1 B0 B i 37 1A 5 | &
LR O R A S0 o AN IR A BVE .
W95 I 3 T % A X 7, AL 68 PN 3 a5 P 3
51 % — RFNMAE RO

A5 Ve JULAH B P 338 B R O T 2 sl ok ke A R £ 11
FHERHE & S K AR AL BEHOE i ML 2 —,
1T 240 PN B R S e i o AR L R T
B0 200 M T R R 1 2 P S R
IfEIH T, STIMT & —Fp 2 EA TN M By 1
TSR 11, A M e M N 85 % Ca® " i L A%,
T 5 MRV B - PN O VR T A D R, BB IR 2 A A P A
BT T R 2 S B AR 515 B AR 25 00 T I
) TRPC1 & Orai1 i, /5 TRPC1 /X Orail i
TR, MUAMSG B F R AR FE Y Ca® ™, e T A J4E
PRO\ M A5 5m 0 R AR E B4 4 . Aubart FC
21200 4y 5 0, F T SIRNA HAR T8 STIMT , 20 i 44 5
AW, FEbR STIMA 38 K ] RABH. 1k 56 bR 0 ik i 45 7
LA 5E . SR E L R RNA T8 R Tk
JEARRE 35 ML 45 F- W LA STIMT 43 15 ,°H-TdR 5
S RN BA 2L , 2 BH SV T LA it 34 5 B 4 5% 3]
il DUEMESE P BT & L, RNA T4t ek STIM1
O A AEL 2 4 45 B RIS A R T B A A P 9
N5 STIMT [ 363K 5% 7 STIMA 5l B3 %5 4 Bz #H 48
MBI, Ingueneau C 45 @i RNA T ik
TRPCA , B 145 25 1 14 N 3L, ELI s T A Ak 18 i
LDL X IfiL 58 - LA M 09 B2 1k o A Ab BRUAIR %5 2 I 2R
1 (ox-LDL) AJ LA [a] 4 P4 3 15 3 Orai1 #ik,
12 h FiEEA B 25, T3 Orait Al DA F w2 iy
Zh 4 FREL DIl bRICHY LDL fIBE T W B RAE 2 .
HEA, 55 PEER VL 4% 38 1B & 1 STIM1 . Orai1 . TRPC1
S Eh Bk REREAR I K 2 R R A &R YT Sh ko
BERT b Ay E B A

U I Tt LA 7 R R R R (2 a0 o A - LA
fasg g 0, FLX Al B 32 2 8@ i Ca® " Al PKC {5
SRS 2 R BT s OB AR RE Ak & A KR
(A At o 7Kg 2R T i SR 170 27 0t 000 1) 751
EANAT A5 8 1) B G 25 A, i EL AT AR 25 A

MR BRI LS &1 . AR SE KR, 2 E4KIE
2T G £k STIM1 . Orail .\ TRPC1 ik
R, 3K 5 PR A TR S B H S 1L 45 T T AL 40 33 1 4
FIVEFIAR—20% 0 53 A IS 32 A K i 2 T DA 3
TS B {5 5% 11 STIM1 . Orail .TRPC1 [ ik,
NI NN IR=E Ei=gillk: 7 RS s 28

ATV T AR 58 45 A2 B, A e i B 11 550 7K
BRI ARG R AT AR PCI A S THis i i/ M R 46
R hs-CRP ¥k, Jf k3% ACS HFH Hmifis ., A
WFoE B TEN FHEAUKIE R | LASH koA R AL B S H 2
TEAS RAE PR~ B i 1 45 5 48 19 85 28 -1 5 3 1 T
FEXTG, 1 — 1Rt HL 3 5 R R A Ak g BIL AR 20
AHIFSE 45 5 n] L ZH /K5 AT 41 ApoE ' /N BB
TR s TR R ) 3] R v 4 L A R 5 1 L 451
Iy I N S A 1| R Ry el B e s e |
ISR R T 4 208 3 R i o /0N BRUA) 22 A ot g
JKF-, (L BA B FAIC ApoE ™'~ /NI TC \LDL., It
A, A /KR R S koA R 1k & A & e A R 1 A E
A7 hs-CRP . IL-6 \MMP }% E-selectin ¥ B4 .3
IR E o IE S B 21 /K 0 2R 15 B ik ok B i AL BB TE
PSRRI R BT A B P R D RESE E )R
HH ST D0, , 7K 2R3 2 0] Sl Tk sk A AT Jiad e o 2 [
R 2R, I H A

A FEARATAE R BRA , 40 A%k Bl ik ok A BRE P g
TS TSRS . Ja LR Bt — 15T
AT A ApoE ™™ /NBRL, AAS ] e BE 1) 3 20 7K i 36
T, SRR X B Ik kA AL BERR A 52 ), B3
VEFR RS AU BEARHE o SO, AFERE SIS M k4 , oF
— R FIK IR R HAT A WAETRYT e U9 A TR I R
P30 B A BT & 15 B2 25 46 B IR e 0o 1 e ik 2
A,

2 % x #

[1] Leger AJ,Jacques SL, Badar J, et al. Blocking
the protease-activated receptor 1 —4 heterodimer
in platelet-mediated thrombosis [ J ]. Circulation,
2006, 113(9): 1244 -1254.

(2] BRI, ZBWAE. /MR R Z Kok RERE AL J ]
ARl R, 2011, 42(1) : 33 -38.

(3] EX, EREHE, AN 56N R 032 A7 3
s rerEfe R I O ] PR i R 24 3, 2013,
40(2): 91 -93.

(4] skAnslE, Euidk KIERWOIR#HREI ] PEPTIER
GE5 B, 2013, 14(1) . 76 -78.

[5] Behli, Beasi, T, 55 Ik M e e S % 253 ik ok o



o E PG LS A ek 2015 4E 2 45 35 %45 2 1B CJITWM, February 2015, Vol. 35, No. 2 - 203 -

(10]

[11]

[12]

[13]

[14]

[15]

el i = C W E R [J ], BBk 2y,
2012, 5(11): 859 -861.

JRBAAE, RS BRATEE, 55, JURS g5 b 256 8GR AL x
ApoE PR RER /I B Bl DKok AL BEAS E MR 2 [ .
rR YRR AR, 2008, 24(11) : 2097 -2102.
OB, AR B, ARt 45 2H KR R 0 A USRI EU I
SR VA0 I A ) B BB SO a3 A [ R R 2 e A A
2010, 10(25): 6081 -6082.

Suzuki H,Kurihara Y, Takeya M, et al. A role for
macrophage scavenger receptors in atheroscle-
rosis and susceptibility to infection[J ]. Nature,
1997, 386(6622): 292 -296.

Plump AS, Smith JD, Hayek T, et al. Severe hy-
percholesterolemia and atherosclerosis in apoli-
poprotein E-deficient mice created by homolo-
gous recombination in ES cells[J]. Cell, 1992, 71
(2):343 -353.

Zhang SH, Reddick RL, Piedrahita JA, et al.
Spontaneous hypercholesterolemia and arterial
lesions in mice lacking apolipoprotein E[ J ]. Sci-
ence, 1992, 258(5081): 468 —471.

Schwartz EA, Reaven PD. Lipolysis of triglycer-
ide-rich lipoproteins, vascular inflammation, and
atherosclerosis [ J ]. Biochim Biophys Acta,
2012, 1821(5) : 858 -866.

MR R, s, ke, S5 R BN 2 H [ i 5 S ik
SREREALAR S ME R R S e [ J ] BUAR P pa B 45 5 2
A%, 2010, 19(10): 1294 -1297.

Libby P. Inflammation in atherosclerosis[J ]. Arterio-
scler Thromb Vasc Biol, 2012, 32(9) : 2045 -2051.
Puglisi MJ, Fernandez ML. Modulation of C-reac-
tive protein, tumor necrosis factor-alpha, and ad-
iponectin by diet, exercise, and weight loss[J].J
Nutr, 2008, 138(12): 2293 —2296.

Schillinger M, Exner M, Amighi J, et al. Joint
effects of C-reactive protein and glycated hemo-
globin in predicting future cardiovascular events
of patients with advanced atherosclerosis [ J ].
Circulation, 2003, 108(19): 2323 -2328.

(16]

(17]

(23]

[25]

Ablij HC, Meinders AE. Atherosclerosis and in-
flammation: the role of C-reactive protein [ J ].
Ned Tijdschr Geneeskd, 2003, 147(1): 15 -20.
Futterman LG, Lemberg L. High-sensitivity C-re-
active protein is the most effective prognostic
measurement of acute coronary events[J].Am J
Crit Care, 2002, 11(5): 482 -486.
SR/, FRAE . SE R T S kR AR AL A W 5 0
[J]. AEPHTEE % Be %4k, 2008, 29(1) :91 -93.
RRIE, BhEk, whdigy, S5, /KOs 200 B 1M i Al i) i
VAL B 200 L B S A M s AR E T (D . R R 2y
7k, 2002, 48(8) : 43 -45.
Aubart FC, Sassi Y, Coulombe A, et al. RNA in-
terference targeting STIM1 suppresses vascular
smooth muscle cell proliferation and neointima
formation in the rat[ J ]. Mol Ther, 2009, 17(3):
455 -462.
PR5 L, HOR, R, A SR EAE R Ay 1 SR
BRI i - LA A S [ ], A i R 24 AR
2008, 16(11): 1009 -1012.
LG, B RNA THCTIRE STIMT 1] Py B AH 20 i
M FE RN A% [ J ], o [ # A # ¢ ik, 2010, 26
(10): 1998.
Ingueneau C, Huynh UD, Marcheix B, et al. TR-
PC1 is regulated by caveolin-1 and is involved in
oxidized LDL-induced apoptosis of vascular
smooth muscle cells[J]. J Cell Mol Med, 2009,
13(8B): 1620 -1631.
MR, REE, IR % Orail 25 E M4 IE K
B HALR TSI ], o ER AR S, 2012, 28
(11): 2018.
T, BEERE, IRRMR AR KO U B I A T 4 I
S LA B G A Ay e [ D). b B g kR Ak TR AR
2003, 11(7): 609 -612.
BEATL, B Anh , 4. ki R e X 28 Bz Sl R 3 ik
A NIBIT 2L TR LR -G AE B3 /MR R A2 R R A
BUEsEma [ ] A E PR A A e, 2012, 32(7) -
910 -913.

(Y5f%:2014 -4 -16  f&£:2014 -10 -23)



