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THE EFFECT OF ANTIPLATELET DRUGS ON PLASMA VON
WILLEBRAND FACTOR IN PATIENTS WITH CEREBRAL THROMBOSIS

Hitoshi AIZAWA, Kazutoyo MORITA, Shuji YAMAGUCH]I,
Hiroaki MINAMI, Nobuhiro SASAKI and Katsuyuki TOBISE

We evaluated the effect of aspirin and ticlopidine on the level of plasma von Willebrand factor
(vWF), a marker of vascular endothelial damage, in patients with cerebral thrombosis. Plasma
vWF was measured by ristocetin cofactor assay in the controls and the patients with cerebral
thrombosis before and after oral administration of a daily 81 mg of aspirin or a daily 200 mg of
ticlopidine for 4 weeks. The levels of plasma vWF were elevated in the pre-treated patients with
cerebral thrombosis as compared with the controls. The vWF activities decresed in the patients
after treated with daily 81 mg of aspirin or daily 200 mg of ticlopidine for 4 weeks. These results
suggest that these antiplatelet drugs can prevent the vascular endothelial damage in the patients
with cerebral thrombosis.
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Table 2

Definitions of grading curve (GC) type according to platelet
aggregation with 4 concentrations of ADP (0.5, 1.0, 2.0 and
4.0 £M). Platelet aggregation with 0.25, 0.5, 1.0 and 2.0 zg/ml
of collagen were also uesd.

. _ GC type aggregation ADP concentration producing
PO & DEFD B 1M irreversible aggregation
BENEEEOHFESEERRTT il markedly increased less than 0.5 uM
b, ThooHRFEOFRELRE I moderately increased 0.6~1.0 M
Hic & b MEEEMRAERE O (I) Slightli’ increased 1.1~2.0 tM

.. norma 2.1~4.0 1M
ALEASNS. B, Bll/MR -1 slightly decreased 20~25% of biphasic aggregation
Eol/Muzxtd 2R IR & <X at 4.0 #M of ADP
ShTwahs, MERKEEXT —II decreased reversible aggregation

at 4.0 oM of ADP

TAERIC O W T IR SNBSS
V. 22T, bhbhizBlo
RIREEIc BT, MEARREDIREDOVLOTH S
m4% vWF 2#I%E L, Pl X 382K L
fo. & -EIRIC/VRERE & U TI/IMRERSERE & IM/)MR
HWHERTF bREF L.

HRELUFHE

BHRID 7 7 o — AMBKEKEEE 5 7 7 RiEE (UL
T, MEEHE TEEMCKRMRIES 35) 2XREL,
DEHMERIZBRA L. 13- &0 & LANDERE P
DR £ OB LRE DB WP Ea v o —
&Lt NSRS S HMMTEA RSB (P : pre-
treated) 35881 mg/ HD7 R &) V58 (A : aspi-
rin) 294, 200mg/BHDF 7 a vy vi&5# (T : ticl-
opidine) 314® 3B IC A L 72 (Table 1). HLIl/MR
EKEERTIR, £OREHAL D 4 BB ICRE & MRET
L. vWF 2B/ EE TRIE L 7. In/MREE
#8613 ADP L5 -4 v EBEREYVHELL, £0
RIEICIE A N =2 2%t PAC-6S BIM/IMREEEFT A W
f-. M/MRERERE D 3E4li & grading curve (GC) 2 &
D¥IFEL, BMEOTUES SBEROWHIE I, O, I,
0, — I, ~O06BREEICHELL" (Table 2). I/
WRGEERME L L TADP %20.5,1,2,4 M D 4 BE

Tablel Clinical imformation of the patients

n age male/

(mean*SD) female

control 34 69t12 11,723
cerebral thrombosis

P : pre-treated 35 74%*9 15/20

A : 81mg/day of aspirin 29 748 14/15

T : 200mg/day of ticlopidine 31 71*11 1516
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ICERE L, #ih% ADP BE, Mtih% 5 EEIERLEL,

FhEFEALZEE GC &L, a5=F Vit Tid

0.25, 0.5, 1, 2ug/ml D4 EEEZHW. F fM/PR

W BFELTB—ruvEsro7yy (BTG) &

/INRE 4T (PF4) 2Zh%h ELISA &THRIE L.
4 B HEICIZ one-factor ANOVA ZHW /e,

& R
(1) vWF (Fig. 1)

VWF ia v ro— VBICHERPETERILEP - .
IRIREROHhTIE, ABETHRVWTHOPHLD
VvWF RBEEICEBETH-/. avba—VEAR T
BORICERZR -1,

(2) I/iEEERE (Fig. 2)

GC type DRFi» 5 ADP §EL a5 — S VEED
BEAMT L. avro— B0 ADP BT
&0 THI0% % hd o, TEIthOBIcRFERICHE S
ADP BEMSMEIE Nt avbo—LVEEPH, AR
DREIT, ADP BEDHI ICERDOER L - /2.

avio—LVEDaIS -4 VEETIZT & 0 TH6E0%
hEWi, AR, TEEGICTIVIo—LEP P LD
Aas—FVEBELMEIEh TV, TOEERAH
=3

(3) MMk BERF (Fig. 3)

/MR T 1 BTG & PF4OWFhbavbo—
NBICHARPHETEEE R LA thoBRMiIcIEEZE IR
5ot
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Fig1. Plasma von Willebrand factor activities
(mean *SEM) measured by ristocetin cofac-
tor assay. One-factor ANOVA was used for
the statistical analyses. P=pretreated cere-
bral thrombosis; A=81mg”day of aspirin ; T=
200mg,”'day of ticlopidine
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Fig2. Grading of platelet aggregation induced by
(A) ADP (0.5, 1.0, 2.0, 4.0 M) or (B)
collagen (0.25, 0.5, 1.0, 2.0 £g/ml). One-
factor ANOVA was used for the statistical
analyses, P=pre-treatedcerebralthrombosis ;
A =8lmg/day of aspirin ; T = 200mg,day
of ticlopidine,

(B) PF4
ng/ml 257 P00
201 |
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Fig 3. Concentrations of (A) plasma B-TG and (B) plasma PF4 (mean*SEM). One-factor
ANOVAwas used for the statistical analyses. P=pre-treated cerebral thrombosis ; A
=81mg, day of aspirin; T=200mg”day of ticlopidine.
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1. RmMEEOCMENEBEL VWF IS0 T

[MARE DRAE BIMVMR O IMNEBENDIEH & - D IF T
H 55, HmeHEEIEEE T 3 MERNKMEROZ M « Bt
HOBEEENEELTWA I LHRIHREES. EF,
MERELERLE T 284 ORETREN MG vWF
BERLTWEIENS, vWF BIMERKREEDOEE
LLTERTH 3 LORESERESN-255". &
Bz vWF REIMEARMIRTERE 1L consti-
tutive pathway & regulatory pathway TR E h
3. bbb, ARMKEIMER LA THkREIC
vWF %453 L (constitutive pathway), F fc—#f i
AEZMEREIA D Weibel-Palade body IcEX™”, o v E
vz ST A ORIBUCRIE L TAMT 5 (regulatory
pathway)®. vWF ZI/MRD aBkIRIc bFEFET 515,
®inho vWF RECMEARMRICHRTSLEEL
STV 3", A TRENKNBRIERE OIMmE vWF
DEEER LT &}, NNREEICE Y 3 MERNKE
EOHREETET HLDLEEZILNBY. TAEY ¥
8lmg/HEHIZF /oy r200mg/H% 4:BHKE
hipmgEEcrVwehsd vWF MHavibo—-wu
BL~AETET Uk #A5M/IMEERic & 0 /MR O
aFRIRICHELET 5 BTG & PF4BETR T AERNCH -
kel Ep S, MmIE vWF DETFTicm/MigEkD vWF
DET b—HEE L TWcaJRelbsdh 503, Bk L 7o &
SIEFOEE IV VWbDEELZONLDY, DIEXD
LM/ IC & - TR B E OB R ESE DR
DX © B TREEASTRIR E N,

2. 7REY VEMEAEICOINT

7 ZEY vIEBMINERECE VT, MERRPF
BRI DERER I L 2 7 0 — VDR D AL % iME| L 1S
VWETAHEY, RS L PEIEEEIFIT A LV D
LS A oh—EDRENBLhATHWEV. F2AIM
KREMERROEEICEALTS, 7TAEY YI3EHET S
LVIHIHEL, MEITEEVSIHENTIELTWS.
h o ORFAEDZEIIERAEDB I & 4 Urca]EtEss
HBEEZLNS.

MM Bk & MERRMIRTIRIEE TS 7075
vvv (PG) H: » 5, BiETR o vF*+4 v (TX)
A, %ETIX GPL BEAEINS. M/MRD TXA. Z,
M/MREEEREER & MBEIEEREE L, MERKD
GPI. (ZIM/MREFEINFIER & MEISRIEAE2E 7 5.
bhbhbhBAVETREY v8lmg/BDO X S SERR
TRIVMED TXA. EREMHEIT 54, AKD GPL
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EHicREENDEVWEHEShTVWEY. —4, BH
B0 728 viRIVMEDO Y7 ot % v 4+ —EHE
K& TXA: DERENFIT 20416567, MEARK
Dvruddvirr—YHEICLD GPL EL LML
TLEL, WHbWABETREY) YL rveREE 3 C
EMERE ATV S,

3. FHPOEYVEMBEAKICONT

F27 oY vid in vitro TORIMIMIER I EHH
T8¢, in vivo T2 % ORGHEEYI AN/ MR EERE % M
LTWBEEIShTWS. ZOEABFE LTI, M@
/IMREBSED GPIIb,/1lla & fibrinogen & D#EE%FH
EFEE, TF=LYI 5—EEFEREEL cAMP %
BiNd 5 C &k 0 IM/IMRIBEERIMHIT 5 C LI E05%E
AoNTVWE® D FhFsoby vEEiciBIMERE
YERDE L, MBAKD PGL ARICOHELITIVWE X
hTna,

4. MUMVEHEESMBEARICONT

M/NRD aBHRAICEET 3 PDGF (platelet-
derived growth factor) ®%, ffilaE <49 5 PD-
ECGF (platelet-derived endothelial cell growth fac-
tor) i3, MEIEBHHERL OFE P AR Mk D E5E %
b7:59. TRFEHLI/MRIIBERMNEAR ZEE L,
TREY vick b ZOMIRFEHE BTSN 2. /)
W IRMERR OERICEEILT 5 & 5 S IMENHEEYIE,
tz&Z21E TXA,, PGF,, ko b=V RRESEFET 3.
L et » THVIMR OB 7S5 L ZIMFIT 5 < & bINE
REREFETEHEICIERL, BERE L TBHIRE/LOLE
BEMET 2 ulEetEnid 5 L EX Shic

5. AMMAE DI/ HREESERE & V| MRBEEFIZ D) T

bhbhoRTR7AE) VickDFIka5S—4 Vv
BESIEIE N, —RICTAE) YIRT 7+ F VEREE
£ a5-KFVEE X7 VEEEIHET S
2, TXA, D5V o v E VEE, 0I5k
ERERIMEILEVWE WS, F7uEY I3 ADP &
#£ a5 UBEELIMEIL S, ZDOEEIIR ADP
BEICE S oM, WTFhbSETORELFELL
V. VMR R T R CrRfE 2R U, S/
KickETT3MMICH -7z, Licdi->T, PR
I & - TIEIMARTE B D@73 /] MR B RETTAE AT
Ehf&Eionh3.

SBIZTAE) vRFI/OEY Y, E5ITSR25990C
BEHLOWIIVMUEE SR I TVWEDT, T bD
RO EBAREERMIE & M/IMUREE, BIWER &0 5
B0 %57, MEARICXT 21EH bEHIRETT 5 44
EhH s LEDLNOI.
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