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(HE] HB:AE CDIo K& 4B E 8 B-9(MMPY) TE A & ) ik 35 28 1b B8 3k 7 09 & 3k 34 CD40 78 BE 3k # E M o ay 1
PRI aHLE . L AT R EEE (CST0Y) T T Bk W R AR B9 28 6l F RAF AR 4 A Wi R A (0=
IDMERKEFERLAG=13), FRXFELARBEECNEET AR =D AL RALH K AT ER SRR
BL (real-time PCR)# Ml & 4L JE 3k # CD40 2 MMP9 mRNA &K ¥, Western B # # MU & 41 CD40 f2 MMP9 & B %k 3 K ¥, 3 3¢
CD40 55 MMPY 3t ty kA EAE b A . 25 2R : Bl R 3 o 0 400 A s JK & o 3 4R 41 89 CD40, MMPY 3 [ #y 5 3 # E
FHEAWEEGP<0.0D. AlEAEFFEHEARR ST LEKTEF EH4(P<0.01),CD40 § MMP9I mRNA %k % A E &
BEAM KK EZGr=0.964,P<0.01), E#%H 3+ MMP9 f1 CD40 & & 2 A £ % 3k ; 3 50 fk ¥ A 72 4k 3L 3k 5 MMP9 fn CD40
FUOXRABE¥ TR BN G AL P EHAF Ik MMPY f1 CD40 B AR A B T AEFEM44A, 450 o hws
AL RS CDA0 . MMPY R . i SR E BB X,
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Expression of CD40 and matrix metalloproteinase 9 in carotid atherosclerotic plaques and its significance
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[ABSTRACT] Objective: To investigate the expression of CD40 and MMP9 in carotid atherosclerotic plaques, so as to assess
the role of CD40 in the stability of the plaque and the possible mechanism. Methods: The expression of CD40 and MMP9 mRNA
and protein in carotid atherosclerotic plaques obtained from carotid eversion endarterectomy (CEE) of 28 patients with high-
grade stenosis (=>70%) (stroke group, n=15; non-stroke group, n=13) and 8 normal postmortem arteries (control group)
were detected by real-time quantification polymerase chain reaction (PCR) and Western blotting. The correlation between
expression of CD40 and MMP9 was analyzed. Results: The expression of CD40 mRNA and MMP9 mRNA in the non-stroke
group and stroke group was significantly higher than that in control group (P<C0. 01); and that of the stroke group was
significantly higher than that of the non-stroke group (P<C0.01). There was a linear correlation between expression of CD40
and MMP9 mRNA (r=0. 964, P<0. 01). Extremely rare expression of CD40 and MMP9 protein was found in the normal
carotid artery; the protein expression was evidently higher in the carotid artery atherosclerosis than in the normal carotid artery,
and the expression in carotid artery atherosclerosis in the stroke group was higher than that in the non-stroke group.
Conclusion; The increased expression of CD40 and MMP9 in the carotid atherosclerositic plaques may be closely related to the
stability of plaques.
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B K R A A A CAS) S — T 48 1k 980 1 5 i L 3L
RS B R EEMMEATY, CD40-CD40L
LRI 530 R0 B G Pk 0 b S B 4R L AT R
257 B0 FERE Ak (% & AR AR RS, & H T i

FIWEFER A, AHIE 78R A 5 I 9¢ 't 5€ 2 PCR Al g
P ENVIEVE WL 58 N S50 ok ok A A0 B B CD40 B 3t
Je @ B A 9 (MMP9) 3R 08 Je = 3 i) A R 1k
BT LA B i PR i i A AR R R R
CD40 5 BEERBE M R A&

1 MRFFEE

1.1 #RARBAESE 2005 4F 12 & 2006 4F 12
FAE A e 1055 4 R} TR 350 20 Jik o0 B B A0 8 %8 (>70 %)
AT 300 5 Jik 9IS T I R R 5 1) 290 30 ik 08 A 1 B B A
A WEARAE o — i A% 2 R PR
[ 5E 12~24 h, A a8 Sl dEbr A 28 4,
%16 ., & 12 B, W 49~73 %, T (61. 46 £
7.84) %  MIE R H TC K A S P R ik i A o

PR 53 AT IR A6 b AR AR TG e PR A6 v SR B
oA R 26 AL 15 B, 538 B, 2 7 B AR R
19~73% P (61.33£8. 76) & ; I IR A o Fi A
13 61, 5 8 B, &5 fl,HFE 51~71 %, F 1
(61.62456.99) % . F3WCER [FIIITE I | 4F i A1 UL I 1)
FRLIE RSB 8 AR R B AL, &k ) AR
fa b KR LGt 2 2 7+

L2 EE2KAAME A0 AR A R ¢ B0
&M H Ambion 2wl 5 ¥ 5 & 4 MBI Fer-
mentas A 7 7= i ; Real-time PCR &7 & & Toyobo
oy T 7FE s H Primer Express B F 3 A B-actin,
MMP9,CD40 FE [5] 4 #% [X (CDS) ] real-time PCR
FIE 1R CGR D) B9 Bl A TAY) TR RS
B2 ) s % R o€ & A WA Eppendorf 2 ] 7~
37300 Real-time PCR X ABI A &) 7% 5, ¥t
A CD40 H. 58 % T /& 14 1 Bender MedSystems 2
" AL MMPY 50 B LKW B Santa Cruz 28
] ; Western EN7EIR 5 & H Santa Cruz 2 A ; 55 H
HL UK B % 4% B Ol Bio-Rad 28 A 77 il

% 1 Real-time PCR 3|4
Tab 1 Primers of real-time PCR

Gene name Primer Sequence Length(bp) GC(%) Tm(C)
Bractin Forward 5'-CTG TCC ACC TTC CAG CAG ATG T-3' 108 54.55 73.18
Reverse 5'-CGC AAC TAA GTC ATA GTC CGC C-3’ 54.55 73.18
MMP9 Forward 5'-CCC TGG AGA CCT GAG AAC CA-3' 80 60. 00 61.90
Reverse 5'-CCA CCC GAG TGT AAC CAT AGC-3' 57. 14 61.92
CD40 Forward 5'-TTC GCT TTC ACC GCA AGG A-3' 80 52.63 57.57
Reverse 5'-TGT GCC AGC CAG GAC AGA A-3' 57.89 59.72

1.3 Real-time PCR ## CD40,MMP9 mRNA #j
&i& B Ambion 2 A ) RNA il 2 i 7 &
(cat#1975) HEAT RNA 2, ¢ Ui W 4 #5420 3%
PEHCA WAL I AR A ) RNA, #8401 72 76 TC IR &
NBEAT R T UE R UE I B T AR RNA, SR 540
30606 FE I E RNA FE i AE B 1K 260 nm F1 280
nm AL I8 0% B B (D) fH, 48 Do /Doso bE fE 2 W7
RNA FE 5l 1 405, 3 Doy /Doso LA A 1.8~2.0
1 RNA FEah . 00 5 56k 0] & 7e vk b e AT 0 4E
1 pg B RNALL 5 pl BEALSI4, F ddH, O $h A2
R A 18 ], IR ;70°C KM 5 min, 21500 6 pl (Y
5 X buffer, 1. 5 pl Rnasin (RNA 1 # 5), 3 ol
dANTP, 1.5 pl RTase U5 i) A S AR 30 pl;
25°CJE 10 min, ZJ& 42°C i #4 60 min, 5 72°C
A 10 min, UK AE A M & SRCEF I cDNA I
—20°C L FORAF . § 1 RN B AR BN 20 pl, 145
3 pl AR, 10 ] SYBR.20 mmol/L ¥ R 514 %

0.4 pl,6.2 pl ddH,O; #% B Real-time PCR X ¥ 2%
Ui P HEAT 40 AMEFR(95°C 10 5,60°C 60 ),

1.4 S epiEikinl CDA0,MMPY & & 49 & &
O HECZL I A v g5 R0 AR rp = 4 1 3508 ik A
A R E A L Bradford 3T 8 A E &, B 50
pg FFELT 1290 10 2R TR I 0t Jie 48 102 v vl ok, FH A =X
HRACH & A% B F PVDF B L, H 5% BSA
(TBST LD )V &b &l 3% 1 h 301, K
JEN T B B SRR L n A TBST # R Y
(1:1000)—HRILA CDL0 F P Ek i Bt A MMP9
BALEL B-actin AR, FiRIRG 1 h 5. & T 4°CUKHM
R, WHATTFEERIAS L TBST vk 3 W, [k
ANRpi HRP A0 —ht, =il F 1.5 h 5.1
TBST e 3 K. & X #E 10 min, HL Western B
R A B AWS B IE 1 s 1 M EBIRA JS .
T PVDF W E ., I K 5 3% B 98 kL OR B9 5 f0, 25
RN 2 min, W E LA TG B R, H K
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1.5 it Fa® i SPSS 10. 0 G ik B AF AT
Gt E B AT s DL x5 Ron, 4 ) H R
FLR Z T 25 0 BT CANOV A, 9 B3R H B/ I
F 2205 (LSD) , A W AR & 2 [R] 9% &, R H A 9% 40 #r
(Pearson) F [ 43 47, P<C0. 05 8 % 5 B 4e it 4

2 % R

2.1 %% CD10 . MMP9 mRNA # £k 25 I
M AP AN 2 A2 CDA0 mRNA K
AT 2 3K | 43 5l k. 0. 3040, 14,1, 03+ 0. 38 Al
2.4340. 44; MMP9 mRNA FJAH X 2 15 5 43 53 .
0.3840.12,1.8740.38 F1 7.08+£1.47, WK 1t
AN TG A AR AR A R S 41 3080 ik CD40,
MMP9 mRNA 7K 1 % 1F 5 %F B B 52 3 & (P <<
0.0 ;MM A 2 FH A A m TR H4F4 (P<
0.01),CD40 mRNA 5 MMP9 mRNA # ik 2 i
IERHZAM KK R (r=0.964,P<0.01), MMP9 5
CD40 mRNA ek H K R AG BF G % & X
(F=449.957,P<C0.01,H 2),
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Control No stroke event Stroke event
1 BB B CD40 F1 MMP9 mRNA #93%i%

Fig1 CD40 and MMP9 mRNA levels in carotid plaques
** P<C0. 01 wvs control group;~4 P<C0. 01 ws non-stroke group
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Fig 2 Correlation between CD40 mRNA and
MMP9 mRNA in carotid plaque

2.2 %41 CD40,MMPY & & £ &89 £ 5% 1L M
ik MMP9 Fl CD40 5& A A K 5A 5 30 3 ik 58 A fifi
Bt i MMP9 1 CDA0 2 3K 4 1E 7 %0 5 ik W 2
B A A AT 4 B8 kB B MMIP9 BT CD40 %
KRS TR T SR (K3,

1 2 3

— MMP9

p-actin

3 Western EN B I B3 s CD40 1 MMP9 &) Fi&
Fig 3 Western blotting analysis of MMP9(A)
and CD40(B) expression

1.Control; 2:Non-stroke event; 3:Stroke event
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gy ik o B BE AL — Bl T g0 M T
CD40-CD40L 2 5 T H R ERUR RS, 16 3 ik ok FF
A B B w1 1 7 4 L SR A - W RS 3 UL 4
fg E3447 CD40 A CDAOL ik, i 7 I # 30 ik 41
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P24 I 2R TR F B 4y 1, 0 E-3 R L i A0 i
B 3 1=, 40 B T 286 B 01— 45, O o JORE s 1k IR
TR 7 A A EZ-S AL IER T Mk
AR A3 W B A DR B A T R P R 1, X
ST BE S5 B ko RERE A BE B i, N S
BA BT B HUAR LT CDA0-CDAOL 22 18] (19 4 H. 4% H 7T 1
A B Bk o RE BB ). 53 Ah . CDAOL & H]
Wk CDAO WIE B B v [ 05 40 | Py 2 40 e e o i
JULAH AR, o3 W6 7 A E AS J B B e Hp i 5% B 4
27 1 R A AP I Sl 75 A SN 2 TR PN IS @ O BN
TNF-o.INF-y) . MMP F14 21 A 725050 R HF 9T 8
TR AE S Ik o BT AL BE B T CD40 (1 85 5% R R A K
S8 W S0 v L OF FLAE A IR R AR o O AN R B
Herb s v o b B3 L 3o CDA0 25 T Hah ik ok ke
ffi A0 BE B 1 JE i, 9 B S BEBOR R MG, Rk, AT
LLIA 2, CD40-CD40L A {H 2 5 B ik 548 FF 1 14 B e
(VI B, S B2 S L RT RE S S A B B S R
ST Q11 29 0 A
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W, MMP fig FF 3 Pk B fig 20 0 41 55 50 R0 B e £ 4t
M, 2 1Y 3 P i T A B P AR E 1 AR,
HpE Bt #Y ., 5 AS X R UM E MMPL,
MMP2 1 MMP9, MMP1 $§ 5 £ B 1 . 11 A A
B J5 MMP2 Fl MMPO B i 242 1 (4 152 J5t CBI B i i
PEEE 1, AW ST 8 7 A W DR 2 Pk 5t i P g A o 20 AR
B0 S ik RE BT B i MMPO 38 5 5K 1 & G
FIE K- WY S v TG i R 2 v A 2R R R S8 K
M, 5 Alvarez ZM" W ITSE AL, 45 BAL R MMP
ARG B MO AR R B AN R e ) R R,
MMP 52 % P K F (TNF-a 3R A B | 1L/ AT
AR TR IS L A R B s B E g A R
57, CD40-CD40L 2 68 ¥ i MMP., FH Wi CD4o-
CD40L eI # MMP )R8, A5 4R B R A
S Bk 96 FE A AL BE e B CD40 5 MMPY9 R IA 5 &
WA CVE L BEAE CD40 3 &, MMPY 1 5, H A 4
AR T AT AL R R IE
PARCEE 2 Y R S

YR IT 45 R EK B CD40-CDAOL REE W e B 5
T 30 By ok AT R AT AN BE B AN R DI
i 58 CD40-CD40L 8 45 15 3 ik 585 A A4 B P AG e 1
AR FH SRR SG BRI A ER R YA T RN SRR B kS R
R R A v 3] 901 T B A
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