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#72%, s, MREEE2 S 2 3L
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ZHESL L. rGPIbofi& 77 v 2 A ¥ —
Z, ThT I EAEERP/NEE(GPIba-
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B. F &L &
1. rGPIlbu-LB, -polyAlb, -vesicle & H12-
ﬁ@iﬁ gl! :£

1.1 rGPlbo-LB DFHH

rHSA ¥ (50mg/mL)1.5mL{Z LB #E&
L., #R& D XH/-0Q0EC, 2hr), L5
FE(13000rpm, Smin, 4°C, 3times)iZ T AR
HTHSA # 5. V) Y EBEETE(PBS,
pH7.MIZTHAR L H 7,

HSAIRELB JrBUR((HSALB)IZ, N-
succinimidyl 3-(2-pyridyldithio) propi-
onate(SPDP)L # ./ — JL¥ATE(5mM) SuL
AWMU, e D X8 7(20°C, 30min.).
304 BE(13000rpm, Smin, 4°C, 3times)i<
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T. KIS SPDP, RIERMY AR E%,
pyridyl disulfide & & (HSA)LB (PD-
(HSA)LB, 4.0x 10%articles/uL) % 7=,

rGPIba(85.6mg/mL) 10ul % PBS
(171uL)y TR, SPDP L 42 J — LB
(SmM) SuL AU TR & 5 X E 72t
20min). DTT(IM) 4uL % B4 # (r.1.,
2min), L8 IZ T SH-rGPIbo B TR %
f57-(1mL). Z D{ERE % PD-(HSA)LB &
BE. IRE D (t., 2h—4°C, 12n) & &,
rGPIba-LB % &4 72(2.0x10° particles/uL,
ImL).

rGPIba # & & (3 GUR20-5 & HRP 3%
GURS83-35 %\ /=% F 4 v FELISA
LIS TEEL -,

1.2 rGPlba-polyAlb DR S

polyAlb 4 i ([HSA]=18mg/mL, pH
7.4) 3mL{ZSPDP & & / — L EETR(SmM)
SuL 2RI L TR & 95 (.,
L%y BE(8000rpm, Smin, 3times)!Z TR L
72 (PD-polyAlb), PD-polyAlb 4y 8k
([HSA]=16mg/mL){Z SH-rGPIbo {5 % % /&
AL TR E 5 #@t, 2h—4°C, 12h), =L
47 8E(6000rpm, Smin, 3times)tZ T rGPIba-

polyAlb Z K55I L 7=

20min), ¥

1.3 rGPlbo-vesicle DERAR
1,2-dipalmitoyl-sn-glycero-3-phos-
phatidylcholine(DPPC)/cholesterol/1,2-
dipalmitoyl-sn-giycero-3-phos-
phatidylethanolamine(DPPE)#* & BB & 1
/M atkERE L=, £, ook
LA ) —IREERBN (viviz T



DPPE (14.3umol)& SPDP(21.5 umol)%
KRG &4 780t 2h). LEOREE%
HA L CHIEZE X ¥, 10mM calboxy-
fluorescein % A X & 7= Hepes #% & if§
(10mM, pH7.4NZTARR 7, #iH L
HEIZT7 4 &% —(FM-120, L 1.2pm)
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12T PD-vesicle 7 BUR % 19 72 (£ 980 £
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[lipid]=56mM)!Z SH-rGPIbo {5 # A& L
T L 5 #(rt, 2h—4°C, 12h), ZEL7rHE
(12000rpm, 5min)i= T rGPIba-vesicle % 1§
g,

1.4 H12-LB DFR®

PD-(HSA)LB(4.0x10%particles/uL,
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e D EHEQ0C, 12hr), 3L B
(13000rpm, Smin, 4°C, 3times)!Z T_Li&R
% %% . HI2-LB(H12-LB, 2.0x10%
particles/uL,, ImL)% f57=, LBZHD H12
A&/, 2-thiopyridone (2TP) 2 343nm
DU A & P L 72 (HPLC, TSK-GEL
G3000SWXL column, 7.8mm o.d. x 300mm
h, lmL/min, PBS),

ARMERBAHAMERREE 7 « L & —
(NEO1J, HAE — 4802 2 1fil(PPACK,

TR, M
Y i}
AT Ry FHeHERHIL -,

f.c. 40uM) % B SR
BRI GE 2 (K-4500, Sysmex )
B
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¥ 7=, &ML(1/10 (viv) 3.8% 7 T &+ b
) w7 L) & 0oy BE(600rpm, 15min, r.t.)
L. 85 #1172 platelet-rich plasma(PRP,
4.0 X 105uL)y& 7 4 A& —EiR kO ik
FIZHRMT 5 2 & TH/RIBE 2.0 X
104/l 12 FH%E U 72 1 VRO A 1 % 1RERK
L7

2.2 A5 -7 EFEALEHROERE

a7 —% v (3mg/mL, Typel-A (7 ¥ ),
Y 5 F 1) % PBS (pH7.4)IZ T/ Bt
¥ (f.c. 30ug/mL), # 7 A ﬁﬁi(‘é‘&

24mm, JZA 0.5mm)_LiZ {%{*ét‘tm C,
8h). & 5HIZBSAAIK(20mg/ mL)IZ T
oy ¥ V& L(rt., 2h), PBS TikiF#E
ML 7%,

nﬂdxﬁiﬁﬁfl\mﬁi SmL iz %*ﬁﬁi(l 0 X
105/uy 23, k&5 28742 377C,
10min), MUMREBIEDE S 5 h—TFiC
BOCAR U 72/ R ¢ 3,3’-dihexylox-
acarbocyanine(DiOCs), # {4 . FITC),
3ITCHOEBREAD 7T —F 2 Vv —
FE AR BORBHMEBE(TE300, Nikon) % fl
FIAATTHEEIS | MR 0K % T 4
OFHDHEBIZTHEE Y, CCDH AT
U CEAENE L, EEEAEE
(Argus 50, \RE K b =2 2T TRT L 72

C. ﬁﬁ%ﬁﬁ%

A il 50mL % B E =
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Fig. 1 Change of blood components after fil-
teration. Black column: before filteration
(100%}, white column: after filteration (N=4).
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104uLy & U7z,
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Fig. 2 Platelet adhesion to the collagen-
immobilized surface using whole blood (A}
or thrombocytopenic blood (B) at various
shear rates. (180s after the start of flow)
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N DK & HIZHIRAOME HEE
(SONIEA L., 2 S iICiifRD & & i
DK HHEE T & 72 (Fig. 2(A). fliF,
MR A e T, sCiziudL . ¢
0 EE DR RIZFE - TRA 3 B8
£2C % 7= (Fig. 2(B)).

2. rGPIbo-LB O/ R £ SRR 3HR
ML) HR 3R A L o i /R % DiOC6
B L., REALBABEMLU THKR L%
GBI ER L ZACT DK 15057, i
BIBAME A 5 1808 D SCIE33% & 2 1,
THOEREOHKIZHEOVSCIEREDL &
(800s~1: SC=0.9%, 1600s~1: SC=0.7%)
(Fig. 3(a) O). ZHid, KESLBHEMIL
k. BB /MO A0 F & IZIERF
TdH - 72(150s"1; SC=3.3%, 800s-!:
SC=1.1%, 1600s~1: SC=0.5%)(Fig. 3(a)
®). %2 7T, 1GPIba-LB#HML 7= &
ZAh, KT O EEKG50s-1H)DSCiE
5
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Fig. 3 (a) Enhancing effect of rGPIba-LB (£)
on platelet adhesion to the collagen-immo-
bilized surface at various shear rates. (O);
bare LB, (@); PBS (180s after the start of
flow )
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Fig. 3 (b) Attachment of rGPiba-LB (&) and
bare LB () to the collagen-immobilized sur-
face at various shear rates. (180s after the
start of flow)

34%TH D, M/MRO A, & 50 ik
WALBRMS L IFITHE—Th - 724,
TORBEOM KL HIZSCITHE AL
(800s~1: SC=3.9%, 1600s-1: SC=4.8%)
(Fig. 3(a) &),

LBl 28t sk L CRIEE 21T - 7=
EZA, REALBOERADFEAIZR
5D - 7 A (Fig. 3(b) O). rGPIba-
LBEFOREOAEMITHALAZ
& A5 (Fig. 3(b) &), RIZHT DEE K
{ZrGPIba-LB O [/ MR EEE RN R A 5
5L wMERETE,

X5z, I/ % DiOCs f53#%. LB %
U4 3 UL (RS R T, RE
BHOFMR A BOCSAMBEIT TEHE L& 2
5. —HROLBEM/MRABEEL Tk
WIEIZHEA LT B A, KERE, 13
HMVMR L IZER CREISKESG L TW 5
Z & ABIEIT & 72 (Fig. 4).
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(b)

Fig. 4 Concommitant interactions of
platelet (DiQOCs-labeled (a)) and rGPlba-LB
{rhodamine-labeled (b)) with collagen-immo-
bilized surface as observed with fluores-
cent microscopy.

3. rGPlbo-polyAlb, vesicle O Iil/]\# &
EEzR

[0/ ek I 378 o oD 1L/ VPR & DiOCo 1
% L . 1GPIba-polyAlb, -vesicle Z & L
THR AR B L ZAT DRYE
1600s~1), HiIE Tid K4 A polyAlb HIN
BEDSC &L TH2fEFHA L, 0k
AILB O & IRk 12 i/ B g s 3R
NHdIEEHEIALE, ULrLENSH
HTIEREA vesicle IRMFD SC & 13T
5B WERAE S L (Fig. 5).
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Fig. 5 Surface coverage of adhered platelet
on the collagen-immobilized surface from
thrombocytopenic blood in the presence of
rGPIba-conjugated particles such as LB,
polyAlb, and vesicle. (N=1)



4. H12-LB, rGPIba-LB %%
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7= H12-LB (3% 3" 0 2R T I/ iR 4 1
HENR A B S L EEE RNER
BB PR E)BER T &, 22T,
M DR s % AT, WB?DL TR
HEIbMAEEET20IcE, oD
mmhzowﬁaéﬁﬁﬁé_&%ﬁ%
A0, WARORMILOBEH P, BAT
ElL LTE T TROENTEOHIM
HehTLlLgw, ZORBBEERTEINE
IMEVI T ENEEEND, £ T,
TARBWHELERETEILT220H)3
EENBOTIEEVWSAELEEL, ZOR
= HCTREHE L 72,
F¢LBH#8Z L/~ 2 A, HI2-LB
HH(1.0 X 105/uL)y?D SC i, &4 0 ey
TRAEZD (1505 SC=58%). T &
FEDRE AT U 72(800s~1: SC=0.9%,
1600s™!: SC=04%)Fig. 6 (F£) <)o F 7=,
rGPIba-LB Bii(1.0 X 10%/uL) Ti3dis &
T THRAL 4 D (1600s71: SC=5.1%),
THMEOET & JLIZIKT L 22 (800s 1
SC=4.0%, 150s~1: SC= 2.2%) (Fig. 6 (k)
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Fig. 6 Surface coverage of LBs (left} and
platelet {right) with bare LBs(@;10x10%mL),
H12-LBs ({; 10x10%/pL}, rGPIba-LBs (£;
10x1 04/p,L), a mixture of () coexisted H12-
LBs {5x10%/mL) and rGPlbc-LBs (5x10%/uL)
, and calculation value of (C + £/2) at vari-
ous shear rates.
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Fig. 7 Platelet thrombus formation in the
presence of H12-LBs or rGPlba-LBs.
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