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[ ZE] HH M 0X40-0X40 B4k (OX40L) A48 ZAF A s+ R E 3 bk o & FF MLm i (VSMC) £ 3R % A
(CyPA) £k 6%, ik R VSMC RJR LR 3 Wb A 3 R AX 3 7 ; R i 3282 & PCR A=A X 4a e K A4 in)
O0X40L mRNA Fo & & F A K-F; 200 A  sh CyPA K-F 45 KA 58 52 6 2 & PCR & Western blot 77 i, £55R
MR IREEF o+ M £ 4EE A4 32 R VSMC, 28 . OX40L mRNA Fo & & & ik 2 0 & #ikE  mRNA A& 72 24 h
(5.967 +0.252 ¥& 1.000 +0. 000, P <0.05) i5 2| &%, & & &% £ 36 h(61.900 =2.551 ¥ 20.967 £0.451,P <
0.05) 3¢ m% B3, T M 0X40 432 VSMC /5, CyPA mRNA & iA 2 B 8 & 8 M 5F £ 90 min X 5| Z%(1.799 +
0.098 ¥t 1.000 +0.000,P <0.05),2 h J& 2m #L 3% 4= L& & T4 ] & K F 49 CyPA (1. 119 +0.059 3t 0.281 =
0.038,P <0.05) , M 28}t 1 CyPA & ik 85 PR A WA B £ JF ; 30 OX40L TR 4L 22 4m it T 2 -4 ) 7T 781 0X40 #5349
CyPA mRNA(1.105 £0. 091 ¥t 1.799 0. 098, P <0.05) &% & (0. 635 +0.040 ¥ 1. 119 £0.059,P <0.05) & ik,
58 0X40-0X40L A8 ZAE ) 7T %+ VSMC CyPA #9553k
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[ ABSTRACT ] Aim To observe the effect of 0X40-0X40 ligand (OX40L) interaction on the expression of cyclo-
philin A (CyPA) in mice aortic vascular smooth muscle cell (VSMC). Methods Patch-attaching method was used
for primary culture of mouse aortic VSMC.  The expression of OX40L mRNA and protein in VSMC were measured by real-
time quantitative PCR (RT-PCR) and flow cytometry (FCM) , respectively.  The levels of CyPA inside and outside of the
VSMC was determined by RT-PCR and Western blot. Results The expression of OX40L. mRNA and protein was time-
dependently induced by tumor necrosis factor-a (TNF-a) plus lipopolysaccharide (LPS), the mRNA expression peaked at
24 h (5.967 £0.252 vs 1.000 £0.000, P <0.05), and the expression of protein peaked at 36 h (61.900 + 2. 551 vs
20.967 £0.451, P<0.05).  The expression of CyPA mRNA was time-dependently induced by soluble 0X40 (s0X40) ,
and peaked at 90 minute (1.799 £0.098 vs 1.000 £0.000, P <0.05). And abundant CyPA was gained in supernatant
at2 h (1.119 £0. 059 vs 0. 281 £0. 038, P <0.05), whereas, we didn’t observe the change of CyPA protein inside the
VSMC compared to the control.  Notably, the sOX40 revulsive elevations of mRNA (1. 105 +0. 091 vs 1. 799 +0. 098, P
<0.05) and protein (0.635 £0.040 vs 1. 119 £0.059, P <0.05) can be blocked by anti-OX40L monoclonal antibody.
Conclusion 0X40-0X40 ligand interaction could affect the secretion of CyPA in VSMC.

Sk LA 1L (atherosclerosis, As) JE—Fh 2 FlAELN M A0 ME K+ 2 5 /4 3h bk il 45 9 12 7 3k

[ B#] 2013-1122

[E€WMB] ERBABERS (81170279 81370409) ; VL HE B IR FF %54 (BK2011486) 5 VLA FFA T T2 (LJ201116) 5
BEVLTTC A B 0 S e 25 101 H ($52012002)

[fEE® ] = bE, m L oR Ak, 2N FE SRR L5, E-mail luzhaoyang_923 @ 126. com, WIRAEH =4, T
- B WA AR S R Sk R 2 Bk 2 A A SE Al 5 I PR ST, E-mail A yanjinchuan@ hotmail. com, T, 1
LT 10 7 S0 s [ e = N 81 ¢ S T A0



CN 43-1262/R  HEBh ki L 2014 455 22 55

6 559

SR SE MR B LRI ST R A
e PR AE KT (tumor necrosis factor, TNF ) 32 4K-fic {4
KIGAE As KA R T Ve FH A AR 2227 3 O 1)
FE5 . 0X40-0X40 FLfA (0X40-0X40L) 2 i IR 5E
BRI EE W 52— A R T R
0X40-0X40L iX—XfZAR-BAR S 5 T As BEIRIIE
BRI R R . FRATTE S YRR TP IESE, ApoE ™~ /NE]
PEHIE i B P 2R PR 2 A (cyclophilin A, CyPA) 3
K BT T BHLT 0X40-OX40L %l AE 1A @ 41 i
ApoE ™ /IN U BEERTE ) I ELBEBR h CyPA 3
KW CyPA & —FP A0 LTS 5 00 WA 10 %6
i PRI, T o SR A I 200 L ) S % AR 0 T 1 4R (e
active oxygen species, ROS) 32 3 i/ 5 W 41 Jifd A1
TE U200 B 0 39 58 B BTG 4 E A 5 % 5 CyPA AT AE
AFEBEH R IR I AL R AIE As KA
ST, 25 As BEHUE A RJR . FRATHE S A
H L & IRUTER 35 ApoE ~~ /INERUBEBR Hf CyPA BEMA
AR B e I8 B, I 0D e B v 58 RE PR Y R
kU B HED As BEHUE i R H CyPA AT B
% 0X40-0X40L HiA4a 1 T ilEsr ¥, FIESGX —IK
AEL, FRATTTE 40 L K -8 2o O ARl 0X40-0X40L
s, W5 CyPA B2 e

| MR

1.1 ##

6 ~8 JEl ¥ C5TBL/6) /N, R E 20 ~22 ¢, 1 i
HAFEHY P OEME, DMEM 5524 BE A8 b
25 1 7% (fetal bovine serum,FBS) 34 1 & Gibcol /A 7],
77 PE OX40 (soluble 0X40,s0X40) % £ Jlj @ R&D
/8] 470 OX40L # 7, [ 470 4% | PE ( phycoerythrin ) #7718
#94t F CD252 (0X40 B ) i &, PE 47 32 B9 4 &
IeG2b K [ & B HU K4 1 B eBioscience A 8 ,a-F
78 AUALEY & & (a-smooth muscle actin, a-SMA ) F0 1K 1
B Santa Cruz /A 7] , 5750 & B 7K L & (fluoresceine iso-
thiocyanate , FITC) — 414 & b 52 W 4% 4 4 /2 3], CyPA
% AR B Abcam 2 5], B-actin F KW E Pro-
teintech Group /A & , F 41 & — L B Vazyme /A 7],
TNF-a ¥ B Peprotech A &, 1A ix J& B | g % 4% (li-
popolysaccharide , LPS) B Sigma 2 & #& i, Trizol i 7
I Inventrogen /8] , ¥ 4 X 7| & B KOt BIAF
£ W B TaKaRa A7, PCR E T 5 4 ks
HAEDANE A K, N\NEE W E Thermo A 7, ECL X
F & Ultrafree-0. 5 #8 & %0 % 34 & Millipore /A 7 ,
MM SR ARR K IEFRIL Y B Coming A 7,

AR A Ky B A
1.2 mEFEBUIMESSE EFRLEE

BUIE# 8 CSTBL/6) /N2 ~3 R, HAE I A B
,75% B2 F S min, B F BB ES, 4
BT M E 3 ik, PBS Wk ki s S, B 1T A K
JR B 37°C 5 ~7 min, % W i 48 5 JE 4 4 g B 4
L, PATHFE, RELERNE2~3 &, K%
fE R 1 mm® K/NEE R, B4R Y
AW T EBEERMKE, M S mL 4 20% FBS
W DMEM ¥: %% % 1 h F 84, 8T 37C 5%
CO, B 40 JL 35 37 4 P 55 9%, 4 400 N 4 8 3 B U
B, BR3 RERERE, FUABRMEEILAE %
MEE, R, fER bt E e L g, @
B3 ~8 R4 HAT B
1.3 mEFEINHE OX40L HiFEE

1 %5 F 3 AL 49 M ( vascular smooth muscle cell,
VSMC) BLAEFL 2 x 10° 40 A6 T 6 LR o 35 3
B EBE B, L4k 24 h, 4 10% FBS + TNF-a (4
K10 pe/L) + LPS( K & 100 pe/L) 8 DMEM
ERESHERMRO0.4.8.12.24 36 48 h &,
348 i T OX40L mRNA #0215 By 4 0]

1.4 #iE/E 0X40-0X401L 5

VSMC DAL 2 x 10° Mg # T 6 FLi +
o fEH B R YLk 24 h, Bl 4 10% FBS + TNF-
a( A 10 wg/L) + LPS (43 £ 100 wg/L)
DMEM 5 35 255 4 36 h 5, AL A 3 20.(1)
SFEE 4. K i ¥ DMEM 40 32 (2)sOX40 4. Jf & F
DMEM # sOX40 ( 2% & 1 mg/L) 4 ¥; (3)
OX40L + sOX40 #1 . A 7 T DMEM #) 47 OX40L ( %
WE 1 mg/L) A 30 min & m N sOX40 (&K &
1 mg/L) 4 ¥, &4 mNAFRERKAEHEEF,90 min
B2 b A ok 4 g B b ¥ R T CyPA mRNA ##
& a s,

1.5 SEBTRFEEE PCR &

% 52 B % b % & PCR ( real-time quantitative
PCR,RT-PCR) 7| & & (4 1y J7 35 347, 0X40L L i
Bl 47 .5'-CCTGATACTCTCTGCGAACACC-3", T Ji# 5|
41+ 5'-AAGAACCTGTGTCCCGTCCA-3', 7= 41 k &
158 bp; # B H i B L 2 B ( glyceraldehyde phosphate
dehydrogenase, GAPDH ) k£ Ji# 5| 4. 5'-GGCATT-
GCTCTCAATGACAA-3', T Ui 5| 4. 5'-TGTGAGG-
GAGATGCTCAGTG-3", = 4K /& 200 bp; CyPA _E
Bl 4. 5'-TGGTGACTTTACACGCCAT-3", T W# B| 41 .
5'-CTTCCACAATGTTCATGCCTT-3", = #1 £ & 230
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bp. RT-PCR ¥ 3 4 1£.95%C & 7 30 5,95C 5 s,
59°C 30 5,95°C 105,65°C 55,40 MEF, 5 EFA
27BN,
1.6 HREMEAKN

W B R R Ak 2 B D] R B e R EAT R R OB
&, F R T — kA IE M 3L DL 1R AL st R
4,9 R AR T Fe 3 % AR 7% A0 8y 4 R
WM, S 2 A U T AT AL 3E 3 A2 0 T OX40L
B AR R E E] AL 3 PR A B R A 3 ok
IH R, R AORE R E S mg/L, WEANIEL A
M1 x10° AN, PBS 3k 1 3, 2 7w N B B 0K
100 wL,4°C # X% & 30 min, PBS ¥k 2 i, % &£ %
WM R, B4 & R F FACS Calibur 3 2 48 # 1L
(BD /A& ,CELLQuest 747 2t ) A U i % 7 7 AL 40
& W OX40L & & KK &, &40 H 4 OX40L
3k DL 40 B AL o FR 4 A AR R M RO o
1.7 Western blot 9%

REARBREH @R FEDAAAR(EEE 100
ng) 5 BE AR Z b i ,94°C & M 5 min J5,12% +
= e FE AR ER 4 R T M Bt B R R Yk (sodium dodecyl
sulfate polyacrylamide gel electrophoresis,SDS-PAGE)
NEHEA, B350 mA BER KN E A NKE
( polyvinylidene fluoride, PVDF) fi£ ; J& & T 4 5% Mt
Fe 456y TBS/T £ i@ £ 1 h, B2 5| A8 R B %
Fo B CyPA(1:500) | % 4% Fl B-actin 7 (1:3000)
ACHEF 7, KB A TBS/T %% 3 %k, &% 15
min ; X | #F AR it E 1 4 B (horseradish peroxidase ,
HRP) #4718 # ¥ 41 % IgG (1: 10000)37°CHE#H 1 h,
TBS/T ¥t % 3 K, 4% 15 min, ECL B & £ 4 % %
B WE K &4, B35 | Champchemi 4 F &
GEAZAHEF W EBREREE, AR LEFEER
WM& g B, DL 800 ¢ B L A1 B 10 min, &
I m jg ®E Fr 2 Ultrafree-0. 5 # 8 B 0 & WK 48 100
A FBE L,
1.8 Sit=EAHE

K Ge 1T B M SPSS 17. 0 ¥ AT 4 1 % 247,
P Bt e £s kw, RAEH T Z0TR B E,
P<0.05 A ZRAHITFEN,

2 # R

2.1 TNF-a + LPS & VSMC OX40L mRNA K&
A RIER B E

TNF-a + LPS b3 VSMC A [a] i 6] 5 )5, 41 il
OX40L mRNA K8 255 [, I HL 52 a4 v

(F 1. K 2), RT-PCR &5 R B /5. 50 h ML,
OX40L mRNA 7F 24 h F+5 & i 3 (5. 967 +0. 252
£ 1.000 £0.000,P <0.05,n =3) ; im0 40 A 43 Hr
S5 7N TNF-a + LPS 4B VSMC J5, 40 ifd 3% 1
OX40L AW & EJA, 5 0 h ML, 76 36 h ThiE ik
B . (61.900 +£2.551 F.20.967 £0.451,P <0.05,n
=3).
2.2 BiE/ME 0X40-0X40L ¥t VSMC CyPA R
pey:pA)

X LA [, sOX40 (1 mg/L) 2L ¥ VSMC 90
min J& , 0L CyPA mRNA &80 578 (1. 799 +
0.098 Lt 1.000 +0.000,P <0.05,n =3) ; 41 15 5%
2 h Ja 55 37 4 ( conditioned medium, CM) FiF
CyPA A5 .3 M (1,119 £0.059 [
0.281 +0.038,P <0.05,n =3), ik ¥ OX40L
PO (1 mg/L) TALBEZR M 30 min J5 A sOX40 (1
mg/L), CyPA mRNA (1.105 + 0.091 [t 1.799 +
0.098,P <0.05,n =3) FKik L4l 35 1 CyPA &
F1(0.635 £0.040 It 1.119 £0.059,P <0.05,n =
3) KB R AZ B (K 3) . Mk BEET IS, S AN
R 24 /% (total cell lysates, TCL) CyPA & H 38k JCHH
BES,

Ratio of OX40L/GAPDH mRNA

8 12 24 36 48
Time(h)

B 1. TNF-c+LPS 432 VSMC OX40L mRNA FRi%HIEH3
¥ (n=3) a i P<0.05,50 h HEL,

Figure 1. Time course of TNF-a plus LPS induced expres-
sion of OX40L mRNA in mouse VSMC (n=3)

3 7 g

KR RERE AL 1) & A | & R R 2 Fh S i 4N i 2
A I F S5 A EAE 0 R Ze i Bl 72, 1
w4 I A0 B R E 1 R RS G BR E TY L OX4do-
OX40L 1E Ay JifrJed YR B8 PR 7 32 1A - e {4 5% v 14 it
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Figure 2. Time course of TNF-a plus LPS induced expression of OX40L protein in mouse VSMC (n =3)
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B 3. #iE/IE 0X40-0X40L Hxf/\ iR VSMC CyPA mRNA REHRIERI M (n=3) A X4, B SN sOX40 41, C
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Figure 3. The effect of stimulation/inhibition of OX40-OX40L axis on expression of CyPA mRNA and protein in mouse
VSMC (n =3)
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L As BE 9 3 R i W FH BT OX40L FH W 0X40-
OX4O0L Hl1J5 , W B Jeb 410 1 1 5% 32 g B 1 32 A 56 1R e
B/ As BEBR I AL

FEAR A M ERSFR 2R AT, )
O AR R S B Y 0 46 K 2 4L p |, CyPA
TE AP A T AT B VSMC 43 W % 2 Ffd 7). Satoh
00 SE 1k XF VSMC SR T Y CyPA % 3[R /)N R 7Y
HEATHFSE , 2B VSMC SR U8 19 40 i 7 CyPA #2585 T
VSMC. (11458 K 3045 , 38 10 0 7 o8 0 B Ak 50 Bk 1
TR, FRATMRPIRFEUE S, 7E 2otk s R 3l Bk 25 & ik
(acute coronary syndrome, ACS) £ 3 IfiL 1 & 2R ik
CyPA, CyPA JK-F 5 5 4R 20 KB 75 #H OC, CyPA J&
ACS TR Bl ik Bt e A B s g b s o R Y R
IHESh YA B v o E 52, 3 0X40-0X40L #ilt, 7¢
ApoE T /NERIEHUIE it R rh, CyPA Rk in, A
SEEAFE N B I 0X40-0X40L, il 5 5 itk
ECL 0 6 5006 5 1, TR AR L 200 BT Ak T 400 e A PR
¥ C1(nuclear factor of activated T cell C1 ,NFATC1)
eIk ; T BH T2 A BB B A ) ApoE ~7 /1N BRI BE B
) I HBEHe b CyPA k0] s, ik, 3%
MIHEN As BEHRIE i F2 H CyPA 7] B J&: % OX40-
OX40L fliia 45 1 T il o+

RSP IRATLL CSTBL/6J /)N BT ¥ LA Sy
R | 38 3 9% 9 F TNF-a + LPS Hi] 3 VSMC
98 OX40L KK 5 , TEA K- 530 A sOX40 FIHT
OXA0L 38 1% =% 41 1l 0X40-0X40L #l1 7, WL 5% /1N B
VSMC ik f153i CyPA AYZARMk, S50 & B 3 2
Jil 0X40-0X40L )5 , VSMC P CyPA mRNA B4 i
KA 3 53 CyPA BT 5 [, HT OX40L 417
4 0X40-0X40L HiJ5 , VSMC P CyPA mRNA &
Y L3 R CyPA 8 20 106 Ji8 3 BRI 1 338 iy )5 4
JIPY CyPA (IR A ULEA .25 5 7R CyPA BYfiE
FAE I 1 4300 B 20 L AR AR, A gnpL A
FriE— 23R, LR a5 R B BIE /A  VSMC
0X40-OX40L Hli AT 845 CyPA B4, CyPA A fEJ&
AR

[ &% k]

(1] 25 &, BB, 5Kk 2%, % RJEH 778 A 3h ko B s
AL R R AT [T, A G E O 2 2 BR 2%
2012, 4(3) : 215-217.

[2] B W, SRER. CXC B TR 16 X HZ AR5 3k

SREREAL Y SC R (U], PR B bk A f 2% ik, 2012, 20
(9): 852-856.
(3] o M, SCHufR. BTN AR 7 1 2R 4 530
JKRAERE AL I I TS D R [ 0] v R koo M 7Y B 2 2%
&, 2013, 5(3): 323-324.
Compaan DM, Hymowitz SG. The crystal structure of the
costimulatory 0X40-0X40L complex[ J]. Structure, 2006,
14(8) . 1 321-330.
[5] Xu L, Yan J, Wang B, et al. Effect of the costimulatory
molecules 0X40-0X40 ligand interaction on the expression

—
~
I

of NFATCI in leukocytes of apolipoprotein E-deficient mice
[J]. Zhonghua Xin Xue Guan Bing Za Zhi, 2011, 39
(6) : 526-530.

[6] Satoh K, O’ Dell MR, Liao DF, et al. Cyclophilin A is a
novel pro-inflammatory cytokine that accelerates develop-
ment of atherosclerosis[ J]. Circulation, 2008, 118(18) .
S309-S310.

[7] YanJ, Li Y, Wang C, et al. Regression of atherosclerotic
plaques after lentivirus-mediated RNA interference of cyclo-
philin A in ApoE ™"~ mice[J]. Int J Cardiol, 2013, 169
(5): e87-e90.

[8] Hansson GK. Inflammation, atherosclerosis, and coronary
artery disease[ J]. N Engl J Med, 2005, 352(16) ; 1 685-
695.

[9] van Wanrooij EJ, van Puijvelde GH, de Vos P, et al. In-
terruption of the Tnfrsf4/Tnfsf4 ( 0X40/0X40L) pathway
attenuates atherogenesis in low density lipoprotein receptor
deficient mice[ J|. Arterioscler Thromb Vasc Biol, 2007,
27(1) : 204-210.

[10] Satoh K, Matoba T, Suzuki J, et al. Cyclophilin A medi-
ates vascular remodeling by promoting inflammation and
vascular smooth muscle cell proliferation[ J]. Circulation,
2008, 117(24) . 3 088-098.

[11] Yan J, Zang X, Chen R, et al. The clinical implications
of increased cyclophilin A levels in patients with acute
coronary syndromes [ J]. Clin Chim Acta, 2012, 413
(7): 691-695.

[12] Yan J, Su H, Xu L, et al. OX40-OX40L interaction pro-
motes proliferation and activation of lymphocytes via
NFATCI in ApoE-deficient mice[ J]. PLoS One, 2013, 8
(4) . 1-7.

[13] TR, &), £ 4R, 5. NFATCI 55 0X40-0X40L
fE ApoE /N B BOR RE R AL i 3R A T LT ].
TLURBEZY, 2011, 37(12) ; 1 384-387.

(MECHkE W)



