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[E#A ] f##; PAC-L CD40L KZFEER QB A&eT

(8 E)] BH UEIJIKFEMNE QML EEIKRA AR 2K PAC-142 CD40L & & 69 % 7 B A KA T8
FHAEAFIF T TRGIA . FFE UIKREERE G2 BB EF MR £ B, 38 3 iR X m el n &K E
BRE & G fe BB & R A AR T AT G fo AR IE PAC-16= CDAOL A X Fa M E AL, HKF Z IR & &2 B B & R 4K
SEF R N RAARE AR Qe BB BN F o AR A AT T, AKX @A RT-PCR & W esten blot-
ting &AM o AR BE PAC-14= CD4OL A X MM E R b & CDIOLmRNA R EZE A 2. R HREFAKRES
fz B B2 % % PAC-14= CDAOL R A H B M I F & (9 4% L1 96% 1k 5 73 L1 200 .3 04% L0 62% ik
L 8% X0 4% ,P¥ < Q 01), RA AR T —AH EHAKE EIEE 912 BB KA KK, o 4B PAC-1 4=
CDAOL % A fat EH A TR B SR (7 29 L1 356 9 4% £1 96% .2 1% 0 5¥6 1t 3 04% *Q 62%, P
H<QO); I FHIKEEREE ONREARFRL RERE LR ANERREF R LMD R PAC-142 CD40L
&k (10 4% X1 3%t 6 3% 1 2% .3 19% X0 73 b 1 8% 0 4%, P ¥ < Q 01), &AM IT £ 4KIF
ARE B FHpHf AUE PAC-14= CD4OL &L (10 3% F1 41% b 10 4% £1 3% .3 21% 0 6%t 3 19% *
Q7% ,P¥>Q005); £ 5 KF EIE& G2 B8 AR IF R 2 F A 4B PAC-14 CD40L & & &%
(399 XL 74% 1 3 8% 1 6% .0 8% 0 46% k. O 7% X0 44%, P 3 > Q 05), S A& F EAE & & e B B2
+ ADP 4L dn M A BE PAC-1, CDA0L A ik fatk 4 ADPA B F 3 F (17 7% X2 0%t 11 31% X2 1% .4 17 *
Q 71% 2 91% FQ 6%, P< Q 05), AAMITIRIME R R 25, 5 E M & & 12 B B st /) 4% CD40L mRNA
FoB AR R I Y0, AHIKEEIEE O E LY 2 E123 ADPEL 48 CDA0LE & &% (1 6310 195k
L 4020 21, P < Q 05), ARAITHRI R ALAPH X —E R, L BT AMNE O BB KN RI S RGE S
s ARIE PAC-14= CD4OL# & &, RARAR T AR N LA F XL —1ER; KRB R R G2 BBE K & Ak 9% 5 o dn vk
F 95 A%, 1B AR S AT B A AR, AR T AR A b f AR T E A AT R .
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[ABSTRACT] Aim To obsewve the effects of high low density lipoprotein cholesterol ( LDLC) and fluvastatin on

PAC-1 and CD40L expression of platelets in vitro and vivo and investigate its m echan ism. M ethods In vivo experr

ments before and after tream ent of fluvastatin for high LDLC patients the CD40L and PAC-1 positive rate of platelets by

flow cytam etry were exan med under the same conditions ~ The CD40L and PAC-1 expression of each group were can-

pared  In vitro experinents after the co-icubation of these chosed plasma or LDLC w ith the sam e healthy platelets and

the mterference w ith fluvastatin the PAC-1 and CD40L positive rate of platelets were tested by flow cylom etry and platelets

total CD40L protein content by W estem blotting and CD40L mRNA w ere exan ined under the san e conditions i all objects
The PAC-1 and CD40L positive rate the total CD40L content and CD40L mRNA of each group were canpared respec-

tively Results Notonly in vivo study but also in vitro siudy the platelet PAC-1 and CD40L positive rate in high

LDLC group were significant higher than m control group(P allk Q 01). Followed the LDLC concentration decreasg the

platelet PAC-1 and CD40L positive rate decreased after the tream ent of fluvastatin n vivg but in vitro study, the fluvasta-

tin didn’ t affect the expression significantly ~ LDLC itself didn’ t affect the platelet PAC-1 and CD40L positive rate in

vitro study  but LDLC significantly pranoted the ADP stinulating effect on increasing PAC-1 and CD40L positive rate

[WKFSHEI]  2009-11-17 [f&EIHE] 2010-04-02

[BEE€MB ] THEAETETE

['ﬂfgﬁiﬁfl\] SIERR, A, FAEEEIN, #aR, w54 S0, Emailly w uyanqing01@ sina can. FEWERE, M+ FAREEN, 2%, M0
FARI. SRE, MR



292

ISSN 1007-3949 Chin J A rterioscles Vol 18 No 4 2010

LDLC and ADP didn’ t affect the platelets CD40L. mRNA expression in vitrg but high concentration LDLC could pramote
the ADP effect of mcreasing platelets of total CD40L protein content in vitrg but fluvastatin hasn’ t any significant effect on

CD40L mRNA and protein content in vitra

tive rale of platelets both in vitro and vive

Conclusion

Fluvastatin could inhbit the expression in vive

H igh LDLC plasma could stmulate PAC-1 and CD40L post

LDLC itself didn’ t activate

the platelets mmune function, but high concentration LDLC could pranote ADP activating platelets and fluvastatin can’ t

inhbit the mmune activation of platelets in vitra

/N AEAL A N S 26 B ZE (R Bt /e . A
NN MLMMRA S IR XSS 5 RERRERMN. T
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200 # 4% LDLC Mk & &, &K MiT 40
mg/d BERT AR, V67 BE 1A 4 4 . % B ik B AT
LDLC 24 0 mmol/L, H i = B (TG) A F < 1 7
mmol/l, K& Jg 76T, HEWR 18 M ROE MR % RAE
BT EREAERE T2 HESFE
RABWMBES GRS T 2% (4
B RO E > 2B EHE). B0E EMRREM
REMERRERL, RGN ER DR XA 3
& E MW, TREEF S LDLC i fE &% m X%,
BEHnEYM 6K M/IRIFET, EAMRER L. 204
EEA B E, X EE® (TC). LDLC X TG X F 4 %
EEREANERESH; KI5 /MR EBF @
KRR 3LEEFFFMN, TREEFNEEAD
¥, EHhm¥H 6k M/ MIIFEE. ¥R LDLC &
PRy 2 5 B A N AR R0 E, W T F LDLC K
i RS MR R, SR Y R E LR E
B /MR (& 1), ZBEBRIRHE (ADP) A A A /b
BE A, S F i AR IR E ADP( 1 Bmol/L) vE 1k

o d /MR TR A = A R4

L FEXFEMRPMAZKFE (mmol/L)

il TC TG LDLC
it HE 21 — — —
IE# LDLCIRIEH 318 1L 04 1 64
357 127 2 09
394 L 09 2 47
& LDLCIREH 6 35 1 07 518
7 54 118 5 89
797 L 24 6 32

L2 M3RFRAYE

BEBEXER##KD 8~ 10mL 3 1~ 2mL 1
FE, 38 g/LBBmAEE, #H 0 EPERE, 24 H
A3 (22°C, 300X g 15 min 22°C, 3000 X g 10 m in)
B, W& B /MR 3 BRAT /MR BE PAC-150
CD40L & . 48 f DUt U, i & i J5 T - 20Ck 44
FHE—BAARNIAE. KI5 /MR T nEE
BEGTRER AKBEREER, REHR < 48 h
L 3 SRR

FACS Calbur % = 40 B L. /N & #1 A PE-
CD40L. /M B 4t A FITC-PAC-1 Fu K [ & % B IoG.
CD61 PelCPR X H4R W B BD A &, ¥4 A CD40L
FiAR W B Santa Cruz /A 3, TRZOL W B Invitrogen
N, BT ¥ GCHRPH EF M &FEMBEAE
RovE (04 %), BB Maker§ B Fementas /A
8, RT-PCR X & B Pramega/A 7, & & &
Fl &M B A A e & E AR RAF, RERMT
Exddemig N s o, HeNREEefnh
RN N R
L4 RAMEMNEMNMNIREER PAC-1 0
CD40L FRIAPAM 2

Falon®€ %5, EG AN RE AR E + & I
AN ML/NRAFRA 10 BL £ % B E #F v X RGDS( PAC-
1% R FEL#T 7] ). PAC-1-FITC. CD61-PE (1 /MR A7 1T
P4 10 BL £ % & F v A CD61-PE. PAC-1-
FICHAE 10 M, BB B4, 2HFABEF 15~
20min &FFMAN 1mLAW 1% % FEFE, T4k
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5], 2C~ 8CIARE A K E 30min 24 hA L AL AT.
/MR E CDA0LAS M 77 3% [l PAC-142 3, *§ B 4H o
MmN PE-IG, AT HERELARLN. KIS
ik = AN QA SR Rl I G AR N
AV, 5 B Garlichs & 4 W 77 3%, B4 & 4 o/~
W, REE 28 I /NMEEABEE 10° /LA N,
| 77k E AR b, ELE R CD61 PerCPAFIT i/
o
L 5 RT-PCRUZEMM /MR CD40L mRNA FiX
FTESRAE MR E RNA I, & RNA W
R K E KN 5471, RNA ## 3, PCR, 3 5 1
BRI, I A B RS FE T
1L 6 W estem bltting AN ZE M/MMR CD40LER R
BAE
FERBENOMUEERR.EERENER
1t %l & SDS-PAGE & MBI\ & & ik 25 BE . £
EHNLRE . FHEEBRETFN, BEIESR
Wk At 1gmE »
L 7 MASHN
TG, TC #: % F & B8 %
L8 GHERE
HEARA » sk TF, A AREXRAES
# 1-Sanple K-St %, £ HE L BRXFALEHE 7 £
DN, BEARL B H F R KA NewmanKeulsi%; 77
ZAFFRABRAKR, A K04 R LMK
P<QOSHERAZITFEX

2 £ R

2 1 —#RiERZMAEKE

& LDLC 3897 AT LDLC /K-F 52w T I % %t
M40 (P < Q 01), 1i TG A1 HDLC /K FTE & % £ 7
ZRAMITIRIT 48 )5, & LDLC HiRIT 5 %K LD-
LC/AKFRGIT BT B BB & (P < Q 01), T TG &
HDLC/KFRIBHEETRI LR EZR (R 2).

xz2 —MBERARMAKE (x s n=20)

moH Xof HR 2 & LDLCALGITHT = LDLC4LiGYIT o
FR (%) 50 9 36 7 523%7 9 52379
B & 50% 150 50% 150% 50 /50
I8 4%% 30% 30%

TG (mmol/L) 098102 0 9210 21 0 8610 17
IDLC(mmol/L) 2 3210 64 4 97 0 67* 398 +a 57
HDLC(mmol/L) L1730 19 1 0940 18 1L 1530 20

AN P< Q0L SXIBHELES bAP<Q 0L 557 ATHE .

2 2 FEARMITAITRIGMIM/NREE PAC-1. CD40L 3R
IAPAMER

= LDLC A ¥G 97 B ML/ PAC-1. CD40L & ik
FHPEZR 00 HEZH 2 25 T (P < Q 01); & LDLC4
Y8YTJ5 PAC-1. CD4O0L 3 & fH 1% 2 5 3697 B AH EL B
BRHE (P< Q0L % 3).

%= 3 M/REE PAC-1F01 CD4OLFRILPAME (v £5 n= 20)

il CD40L PAC-1

Xt B4 L 8% X0 4% 5 7% E120%
= LDLC 23R 97 i 304 X0 62% ¢ 9 4T X1 96k ¢
& LDLC AT o 217 5% "  72% *L3%°"

al P< Q0L 5XRALLE; b P< Q0L 5HITRTHE.

23 AAMmMm#E LDLC/KFESMm/MRE PAC-1 40
CD4OLZRIAPHME R K F

LDLC. PAC-1 % CD40L #5342 IE& 446, H
M2 LDLC /K5 /MR PAC-1315 B4 2 2 8]
TEELL MM (r= 0 497 n=6Q P < Q 01), I3
LDLC /KPS /MBI CDAOL 3834 BA 138 2 6] 47 4F
LA (r=Q 473 n= 60 P < Q O1).
2 4 R4S IDLC IM3RIFIN/NR PAC-1501 CD40L
IR R ER MBI THIER

5 LDLC 4H I 2K 0% & M /iR 4 K, il /N BR i
PA C-1 R IEBH M B0 FEZH A1 IE % LDLC 4 & 2 7+
(10 4P X139t 3 7% X1 06% A1 6 3%
F1L 2%, P < Q 01), M/NMRE CD40L 3R 1A BH 4 %
BATRAMIEY IDLCATEEN & (3 19% £
Q 7%t Q7% 0 41% F 1L 8% *0 4P, P <
Q 01), AT 4 1 /MR B PAC-1F1 CD40L & ik
PHME 5 LDLC LM B4 1L (10 39% %1 41%
Eb 10 47 *1 3% .3 21% 0 69t 3 19% =*
Q 7%, P> Q 05),
25 {Rs M IDLC /K FE SR PAC-1 F0
CD40LFRIEPHME R KX R

BRSNS & M2 T LDLC /K P 5 f/MR PAC-1
F CDA4OL 3Rk BA P4 23 AT H 2 [7] 3 43 #r, I LD-
LC/KE5 /MR PAC-1F1 CD40L 3% PH P 26 2 [H]

BRI X R (P < O 05), HE R4 34 Y =

4 037+ 1 127X, Y= 1 056+ Q 385X,
26 {RIEAE LDLC XM /N#REE PAC-1 &
CD40L FRIAPHM ZR A2 00 & |AX M T B91E R

50 mg/L LDLC 41/’ PAC-1, CD40L ik fH
PRGN HAH AR WL B30 (P > Q 05); ADP
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A1/ PAC-1. CD40L 3R IE 5 X [ 20 AH bL 52 25 38
B (P < Q 01); M LDLC + ADP#L I/ PAC-1.
CD4OLFILPATER % ADPAEE & (P < Q 05);
FARAIT T4 /MR PAC-1. CD40L 334 BH P 3
55 & LDLC + ADP ZHAH bb oK WL B 2 A8 4k (P >
003 % 4).

=4 14<9I\i¥é@ LDLC F5RIn /4R & PAC-1%1 CD40L 3RIAFA
MR (x X5 n= 20)

5 A PAC-1 CD40L

Xt B4 3 8% El 6% 0 7% 0 44%
5mg/L LDLC 4 3 84% 1 71% Q 78% 0 47%
50 mg/L LDLC 41 3 9% E1 74% Q 8% F0 46%
1 Hmol/L ADP4H 1. 31% 2 1% ° 2 91% 0 69% *

50 mg/L LDLC+
1Hmol/L ADPZH

FARMYT A
aNP< Q0L SXIBALLE; bN P<Q 055 1 Umol/L ADPHL
Ed o

17. 7% 2 09%° 4 17 0 71%°

17 81% 2 1% 4 0% X0 76%

27 RSB EES LDLC FASE &M T Xt i /MR A=
CD40L mRNA Rix B0

7 LDLC 41 CD40L mRNA [ 3R ik 5 %t 18 2 41
EbA AT (1 10 X0 12k @ 99 *Q 07), E L&
F#ER (P> Q 05); & LDLC+ ADP4 CD40L mRNA
Tk 5T RAM IR JE B & T & (Q 98 £a 08 L
Q 99 X0 07, P> Q 05); Ak AhiT 4l CD40L mRNA
FiE5%E IDLC+ ADPAMLLEHELIL (1L 04 £
Q 10tk @98+ 08 P>0 05 1).

Marker 1 2 3 4 5 6

CD40L
(674bp)

_
e GAPDH
500bp (824bp)

E 1. &M/ CD40L mRNA Y%A LRxt IR, 2K
5mg/L LDLC4H, 34 50mg/L LDLC4, 44 ADP#4, 54 50 mg/L
LDLC+ ADP4L, 6 N fRfthyl 4.

2 8 {RHNR4EE IDLC ME KM TR E
CD40L F|EHFIEHIF M

% LDLC+ ADP 4l CD40L 2K A # ik % ADP 4
B (L 630 19K 1 40 X0 21 P < Q 05); FAkft
VT4 CD40LE [ % = LDLC + ADP 4 LW i 2 &

(1L59%0 21tk 16330 19P> 0 03 2).

1 2 3 4 5 6
CDAOL o o s v e s 30

e

Bractin 4 SN SN SN & 42kDa

2 KA/ CDALEHBERIE LA, 24 5
mg/L LDLC4L, 34 50 mg/L LDLC 41, 44 ADP4, 54 50 mg/L
LDLC+ ADP4H, 6 N F AR IT 4.

3 1t ig

LDLC 7E & I & « e [ 284 - B s R 2% 1 T Rk 2
A ERERAER, LDLC A5 I /MR RS
FENEE B B100 3Z 4% g BT % 5% 3 1M /s B
Y /MR PAC-1FE 40E & B R IE T AR
Y, PAC-1T] 5 £ Fh AR BE 47 8, Wil it 5 4F
YR R IR R 5] S 4 M SR AR R4 B A ) N S S
feip " ™, CDAOL & — =R E H, CD40L
BT 5N A B RIVESZ R CD404E & 5 Re B I
TG PN B L, R 32 N R 200 A 2 3 R B 1 R 44 i R
F, TG HE A SE N M 554 12, I 20 R B A ifn
ANRIEPE CDAOL 5 Sk RERE AL o aE 7T

M/MRTE IEF RS FARIERIR D RIES fufE
RIEA KM A &2 PAC-1 K& CD40L, {H1E
e JIE R T BOBGE A A0 ADP IR RIA & R
B, oA REEN . AAH, & LDLC B3
/MR PAC-1 /2 CD4OL [H 14 2R 1A B 2 148 I, & LDLC
3% 0 B8 B B2 {2 12 & 4h 1E % I /MR PAC-1 K
CD40L PH 1 % 3£, FF B ifn /NBR % 2 3% A i 48 n 55
ILDLCIKE 2 — e REE R IEM >, £HE LDLC M¥E
BB /N G S5 AL N, LDLC 3R JE 5 /MR
FETE AL IR FE FE A7 25 V) R BK, /MR 528 V5 A6 7T B
JEfR LDLC IUAE £ 2 51 R 3 ik 6 o B A, 8 A Jse I8 1)
—ANEEREK., H25 LDLC M3 4 & o] f¢ [F £
A ox-LDL &I E RN TR &, AHAKRH ox-
LDL B8 B #2202 #f 1 /MR S % 3% 4k, itk — B A
LDLC A £ %o 1L /MR 5 388 & A0 B T8 B 4 A4E H, At
FRAEMRHMNH B 45 LDLC B8 T Wl /MR ES 3%, 45 R
R BRI B LDLC H A A B3 51 /MR
PAC-1 % CD40L &M, (B =K LDLC fe & 2%
4N ADP S B I /i PAC-1 & CD40L R iE, &
B LDLC A 5 AN R B 42 A2 i /)N AR S 92 3 A, A
LDLC 7] fig 238 it 5 /MR | 1 52 pk 45 A, (R 3t
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I/ H B S R U M T TRl B (R 3t T i /MR
1E—E A TG . MmN R LDLC ME
B /MR PAC-1 & CD4O0L 3R IA 36 i 7T B A2 1
K ox-LDLBH & 25 A T SV AR B P 5| &2 1),
LDLC A RERCH T —Ff i /IR 338 B8 1E F B8 n 773X
BB A I /INCBOTE P  R B 1

FEGEIN R /R 2 TEAZ A, A BEHEAT mRNA
(103 53, AELRT JLAFAF 7838 B I/ P9 ) mRNA 3%
EEA U Z, JCNTTAE S mRNA BT A0 T RAE
5%, /N AT JEAT B AR B . KRR R B, I
ANBRTE G v A0 JE LR 1 CDAOL 3Rk 384 i (1) [7)
i, RV I /N - CD40L mRNA ) 2 & 6 B &5 48
b, HIfL/MR N CD40L & & &8 . HEM /M
G JEIR AR CD40L R IA IS CD40L & A
RS 2 /MR ISR 58 M/MRTE GGk E CD40L
EASENINAT RS I /MGS L E R — 2 EEN
CD40L mRNA #¥hn T4 5%; &4 4 RE:3% CD40L
mRNA BETCBH B34 78 LA B RE K AT et 5 BE A
CD40L mRNA HJ & 0 T Bl 24 XA — & F & 1
CD40L mRNA [ 5. Ifil/NR CD40L mRNA [
D5 [ P A i 8 e ok, AR FCE s 2% AR F B
PCR #3434 e B 2 1fl /MR A CD40L mRNA [ 3R 1X,
EEH— BTN CD4OL mRNA if 7 5% 70 &
Fff) CD40L mRNA #EAT T .

T2 i85 I A Mg PR K LDLC, iE 425
Fik SRR I R, YT SIS 24 il i 4 1) 5 HR IR
(1 3 2% 30 T AT 38400 1) o 6 S o AL 0 B, 2
BN IR SRR, I AT TR R AR VT 2K 2538
HARARAM P2 BT R ER = R
H1, & LDLC IUAE 58 2% i /MR G 92 15 AL A S A A 7T
YBIT ARG R BRAR, SRR AR YT AT AR LA H
ML /NR G TE A RV FH, SR T ZE AR 4 L /MR B 38 76
{6, TEi8 2 LDLC M3 A 4 Ak i /N R
FARMIT T 4K, 382 40 IDLCHiBI ADPIGL
MR T 12 b SR R AR AR (1072 mol/L) )
ASRe i /MR G e v Ak, R B AR YT AT REE B
B /MR G2 Ak TR FH, SRR At YT 4 A P
M/ e 5 AL AT e 5 L BRAIR LDLC J i fig M 1 3
EERA K.
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