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Summary © Recent studies demonstrate that purified botrocetin, a protein isolated
from the venom of the snake Bothrops jararaca, initiates binding of von Willebrand factor
(WWF) to platelet glycoprotein (GP) Ib similarly to the antibiotic restocetin. More
precisely, botrocetin binds to the GPIb binding domain of constituent vWF subunit (amino
acid residue 449-728), and forms an “ activated complex ” with vWF, which then binds to
platelet GPIb.

The present report indicates that purified botrocetin binds to vVWF from plasmas of
patients with two variant forms of von Willebrand disease, IIA and IIB, and that its
interaction is indistinguishable from that with vVWF from normal individuals. However, an
“activated complex ” formed between botrocetin and IIB vWF expresses an enhanced
biological activity for binding to GPIb, whereas the complex with IIA vWF has decreased
binding activity. Among several anti-vWF monoclonal antibodies (MoAb) which inhibit
ristocetin-induced platelet aggregation and/or vWF binding to GPIb, only two MoAbs
(NMC-4 and PFF Vil RAG : 1) abolished direct binding between botrocetin and vWF. This
suggests that they recognize an epitope on the vWF molecule in close proximity to the
botrocetin binding site (s).
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von Willebrand factorG’WF) i3 e + uta{ANol2 b
sevi b o vyWE B IZEFOZER%Y 5 FIENEMERS L O
BFHEZKATERINGEENETHS. b b MEF
T, vWF 134F & 270 kDa @ subunit 23 % 4« I E &
L 0.5X103~20x10°kDa &\ 7z 5 multimer series ®
RETHEEL, Ao, BESLRTFE. VD LFEEEHEE
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X HBEEEEHRL TW5Y. vWF O subunit D—%
73 13 Sadler H2(1985) D cDNA f#T73 & OV F 2 B9
(1986) 1 X 2 EHAELFFEIC X b @i S h, 2050 @
DT /BRI DVEBRINDSZ EXHL NI .

vWF subunit (EEET X 7 § 2 BAZRFE 1 ~272 DERIL
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domain®~'9¢, 911~1114 @ # X collagen #% &




Type II ARUII B von WillebrandEF & &l Botrocetin DAE A VEF 12 B 4 % A58

domain!®'®, 1744~1747 ® Arg-Gly-Asp-Ser (RGDS)
SIS GP II b, 1lla & DA domain®TH 5 &
EREIBRB X DI o T,

vWF 0 5 Rk e E w25 < KMl #E R 8 1% von
Willebrand J& (vWD) & ’EiEh % 23, BEIHEF D vyWF
EAOHEEGWE: Ag) R X 0" vWF multimers @ -2
g—vinbl., vWF: Ag BIXE T3 % b multimer ®
% series [XIEH & MR HFLET 5 Type I, 2. vWF:
Ag B33 L HET L 7o\ multimer B8& 1c 25 23
HZbhd Type II, 3. vWF: Ag 23RML, TXTO
multimer #/&X { Type ML KFIEh 5.

vWD O ZWHEEBIMR, MR <, & b
M D —7F& ristocetin IZ X % B M/ I O BEE
i (ristocetin-induced platelet aggregation, RIPA)
& RIPA T % & 3\~ 7c 2 I 47 o % 5 BB (ristocetin
cofactor) flE, vWF: Ag 7¢ b Oz vWF multimer <
2—VOBENLETHSH. vVWDD 5 b Type I 1%
vWF EHOBHEE ORI CBAEECIKA~HETO
TR THBH, ZD 5% Type [IA XKD HE
HEL RIPA DEFELWME T2 E#ET5. 4 Type Il
B % RIPA o2 & TR TH B,

RIPA 12 B8535 i /Ni 4l receptor 1311 /NREE E
® GPIb ©t—7, R F 1 vWF TH 5. & OB
B3 % vWF ##E domain % vWF subunit f2EH D 7
3 BREREE 449~T728 B4 T B 52,748 kDa  frag-
" ment TH 5 & Fujimura et al. (1987)c X b B
NIt

Ristocetin & X < I C e b /N IMEE A BEEER L D
54E & LT Read et al. (1978)'i% Bothrops jarar-
aca TEDIETE X v botrocetin #¥5H L 7. Fujimura et
al.  (1987)®1% botrocetin 1= & % Ml /N ¥E4E % 52,48
kDa fragment # M35 Z & ¥HE L. HEOHERBIX
Hov= ) v BRI/ A B VT botrocetin FF7E T o Ifl
#ferh vWF {E#: (Botrocetin cofactor) JIERE #BAFE L,
FEr i vWFE o i/ M GPIb ~ D #E &R 2R E L
ristocetin 7¢ & UM botrocetin £ 7E T ML /N BT 5 A BB 1
Type IIA vWD TIXETF L Type II B TWEITEL T
BT ERHE L9, KT Read et al. " 3@ E ik
L 7= botrocetin 1% vWF & ERRBEEEEZTHR TS
&, %7 Andrews'™® 5 13ffifb L 7= 2 A& botrocetin 1%
GPIb #&& domain(7 § » AR 449~728) IcfE &3 %
CEERBE L. BN, FER IO, —REH AR
DE 1B FEE D botrocetin b L, FDL£7 I
BB E L, =784 botrocetin 1 — A& botrocetin
L 30 558\ HlE#E %R L, T botrocetin 1% vWF
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LR CIHERVEEGRER T Z L eWmE L.

EEIEEMAL A botrocetin AT, Type Il
AR X OIIB vWD E#Efiffgh o vWF, botrocetin &
GPIb #54 domain OHAEIEFIC O TRE L7z,

BEME LUHE

1) %% : von Willebrand #% Type II A 2 #i, Type
IIB 34, BEMABTFS5%H, TF5HICOOTHRRL
7. :

2) Mif: 7525y 785 1+ ARYF I AERERIK 21
GEESEr#ER L, BERRA, vWD B D% « Rk X
D TR LM I BEYEDIL3.8% 7 = Vg
FrVTAIBDASTT T AF v 7 BWERBRE I 2
& bz protease inhibitor & U THKIEE 1 mM leupe-
ptin, 5mM NEM, 5mM EDTA, 200KI unit/ml
aprotinin 1 X EFM L, 3000 @iz 15 2R LM%
Ble. ThbOMBPENETOTIAF v I7F a2 -7
SEL, Bl T—80C TRE L.

3) VWEFofift.: 7 V7 voes5— 1+ X o vWF
DOffifbix Fujimura et al. D&M X b fER L.

4) Botrocetin @ #f 1k : ¥l % Bothorops jararaca
venom(Sigma Co. )b @ = 4$H botrocetin Offifkix
Fujimura et al. DFEOEEL, LIFOHkic TR
L7:. Bothrops jararaca #l# % H¥#M ¥ & L DEAE-
Sepharose CL-6B =T 0.1 M2:5 0.7 MAE CHERES
FAHE S Sy, b ey eV EE e  /MORETS
HoRDLIIHHEE 7 — L, EE Syn Chropak RP
SHHsm= 7T 74 — TR, MR
botrocetin &7, Z Dffi{t. — A4 botrocetin (% SDS
RYT7 27 VAT R ABKIKEE CEETTH 27 kDa
D—ARKAYVFT, BLHIL15,/14.5kDa ® doublets %
~Lie.

5) A=) VEZMAMIOTER | EREA X b ERH
Lic&mX b, BROFEDICL Y s~y vERZ/N
WERER Uie. MRS 1 X10° /ul 705 X 5FREL,
4 CHREFL 7.

6) FivWEF ~ v 2 ® 7 7 v — F+ L Hik(MoAb) !
vWF &34 % 5D MoAb A\ 2. 2D 5%, NMC
—4 BHEBOR LI X b ER & h, RFF-VIIRAG: 11X
Dr. Tuddenham (3, Clinical Reaserch Center) X
BEI R, WTFhd vWF @ GPIb #4 domain(7
I B EA9-T28) % B L, ristocetdn X O
botrocetin iz X 5 vWF & GPIb & D& RIG % HET
%5 MoAb TH 5. RG—46 % 0'52 K— 8 1% Dr. Zim-
merman(Scripps clinic, USA) X h 2t %% 1723, &
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N 51k GPIb 4 domain ® NFKBI(7 3 7 BREE £ 449
—SAN KO CHKB(7 3 7 BRFREE 674—T28) & & « FBFH:

L, Wih ristocetin iz X b vWF—GPIb #4 G 1%
fHZE3% % D D, botrocetin It & 5 vWF—GPIb &K
FSUEBEEE L 72wy MoADb TH 59919, 40-1 A ILBEZK
(REEW, KEW X Y5 %2Z 2, vWF subunit
DO CRWMMUCT 3 7 BFRE 1926~2050) % B L ris-
tocetin X OF botrocetin ZREM/MREESR, collagen A,
H/MRIL b /T & ~DfsA% X OF. VIgEA%oBmo
VWF BRBIc & B8 e 5 2 It ERD & DThH - 7,
Z B4 MoAb 1%, Protein A—Sepharose CL—6B #
7 a2 HA\WT, Eyetal®nkkic#E L T IgG SEE(F
B 7.

7) Iodination: vWF D#fE% & X 2 1 vyWF %48
3% HHBT, MoAb 40-1 % Fraker and Speck ®J5
2 HE U, Jodogen BEIC T2 [ EEG: 21T » 7. 125 T 15
Lz 40-1 o g% 0.64X10° cpm,/mg TH - 7.

8) Enzyme-linked immunosorbent assay(ELISA)
AW, yWF: Ag oJlIE - FLvWE REAV 7 m 7
— APk E BRI —XE E L, $TLvWF MoAb 40-1
% Nakane and Pierce® D i U CrESL L 7= per-
oxidase X #Hifk & L, o-phenylenediamine &%
EBEBEELTHWEY Y F A v 5 ELISA i T yWF:
Ab ZUIE L 1.

9) Botrocetin—vWF {& MBI &4k o Ifii /MK E GPIb
L OREARERIE  WHIMAE 70 4], [*51] 40-1 10 ul
(0.64dcpm), 1 v e €& — 35 27 5 120 ul(10 mM
EDTA-2Na, 10u/ml e v v, 20 mM B~ v ¥ 3
SVYROIOMM rA_7FFv, pH7.35) %=y <V
N7 F a2 —FTHTERFML, 37C2HMA vEFax—1L
i vWF % [ 1] 40-1 THEBNE S v L. X
2, A=Y v EEMm/NKI2.5 £1(10°, mD) &
botrocetin 12.5 ul ##WE 3, 5, 10, 30, 50 g/ ml
LB X owemzBEL, 30 SMERKE L. BEE
241 T, 20 % sucrose % 300 ul Afcy VAT v V¥
a— 750 ul FOEBL, 512,000 i,/ 5545
LU, WERGE_VFTHY L, FVenwv
2 —CCHTERE R RIE L. JREEA M/ MRS 8E &
LG, BIRERIZ 50 @R DOIEERRE 40-1 2Rl ik &
OBFESEE LREWUEMBE X v £, ToMiEdho
botrocetin—vWF & E S DREARE L L.

10) Biotin 23— botrocetin DYEHL : flifb— 7§
botrocetin(300 £g)% 0.1 M NaHCO,;T 4 Cle T—~&
wWENH, dimethyl sulfoxide TH#E L7 NHS-LC-
biotin & &8 (w/ WESEL, ZRFEFHTC4KHEKEL

EXER

7. R\~T, 20mM hepes buffered saline(pH 7.4)¢
B0 4 CleT—BREN L, biotin i botrocetin %5
fo. THAERNETFOTIRAF v rFa—TRHEL, B
CHgir ¥ T—80C THREL 1.

11) Biotin & — A4 botrocetin @ vWF ~DE EH)
WEEROWE | HlyWF REAY 7 = 7 — VR
BE10ug/ml & 75 X 5 50 mM R B 2 % W) (pH
9.6) THML, £V 25 v v microtiter well(Nunc.
Denmark) 2100 1 3>4% L, 4 CeT—B® = —
T4 v 7L, —REGEEERL L. RT, & well 2
200 £1 352D 0.1 % Nonidet P—40 & 20 mM hepes
buffered saline(HBS,/NP—40)1zC 3 mI¥E#E L, ¥
Wr 5B Y B\ 71, FED 4 % bovine serum albu-
min(BSA) % 0.1 MERBREEKR (PH 9.0 % HEL, =
B—HM 77 » ¥ v 7L, HBS,/NP—40 T 3 E¥E%E L
fo. BRBEFRUIIER 7 — L IiiED 5\ ITBEIME Y &
4 100 g1 & biotin % 3 botrocetin 20 x1(F& ¥ B 1 »D
BTy RVIEALTFa—-THTEML, 2FHKELK
%, R 25 LT 50 ul 30 well iR L, BRICT
N AHHE L. &bl ARER T3 EREL,
peroxidase #5 4 streptavidin Z#&EEE 0.25 ug,/ml &
7£5 X 5121 % BSA & HBS,/NP—40 THMRL, £«
50 ul well Iwhn 2 18 T 20 5 HKE L ek, B O%E
L, o-phenylenediamine(1 mg,/ mD)#FEIEE L LT
FAV> 492 nm THRIEE A RE L. & OWEMEE biotin
B2 — A4 botrocetin—vWF &0 E L L.

12) N3Rug7 3 2 E4#7 : Applied Biosystems 470A
Protein Sequencer(Applied Biosystems, Foster City,
CAYERWTNRMT § 7 BAH&T - .

13) Electrophoresis: SDS — Polyacylamidegel & &
B (SDS—PAGE), Western blotting ¥, #+— 1+ 5
* 275 7 4 —¥ Fujimura et al. O HFEOCE L TT -
7.
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1. Botrocetin—vWF & & R & £ @ M /NRE
GPIb #&HE

R g8 botrocetin & [fi#fErR vWF D8 & &K B4
I/ GPIb & OFEEBEICDOWTRD Z & S RE L .
%3 vWF subunit o C Ryl % 75k L < /s
R E 2P, bR EEBTXTOVYWD
subtype ® vWF subunit iC[@& BT 7 4 =5 1 &
3 MoAb 40-1 %25 | #3% LR IAk L AL ¢, M
R yWE 2SN S v L. X\WT, ZARH
botrocetin ¥ L, vWF subunit & G &% GPIb
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& domain #FBHEIRDZ LI T, A=) VEE
MR OBE L FERE L, MR ERKES L RPI—
VWEZ#v=rvya—CcHELY ['ZI] E&rko
7o, l

1% I8 & D G T i botrocetin #E 1 ~30 ug,/

NMC-4 — ——1—— |

M GPIb

e =

ss E ss
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platelet

Bound botrocetin-vWF complex (cpmX1073)

)—/OM
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Fig. 1. Formation of an activated botrocetin-vWF

complex and its binding to platelet GPIb.
Top panel shows a schematic representa-
tion of this assay, in which botrocetin forms
an activated complex with vWF indirectly
radiolabeled with ** I-anti-vWF MoAb 40-1
(Ig3), and then the complex binds to GPIb.
Bottom panel shows that the amount of this
binding is strictly dependent on the concentra-
“tion of purified botrocetin (indicated as
closed circles). The binding was totally
blocked in the presence of an anti-vWF
MoAb NMC-4 (IgG, 50ug/ml) (indicated as

open circles).
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ml ¥ TREKRFE /NI GPIb & OfS A 1388 L
2%, 30~50 ug,/ml TIRZIET 7 b —icFE L. BIERIC
botrocetin Z 2 Ml /N EE & SE 2 1 HIfl 35 NMC—4
BHEPEEE 50 g, /ml BN x 7o 4, botrocetin B % 50
g/ mlic LT BaEME (/MRS &) 0 EF 13RS

Bound activated complex (cpmX10~3)

1 510 5 100
Two-chain botrocetin (ug/ml)

Fig. 2. Botrocetin-induced binding of ['?° I ] —MoAb
40-1 labeled vWF to platelet GPIb in ten
normal plasmas. three II B plasmas and two
II A plasmas.

[251] —MoAb 40-1 (IgG), various plas-
mas (vWF antigen preadjusted to 55 %), and
serially diluted purified two-chain botrocetin
in the presence of protease inhibitor incubated
and the plateletbound radioactivity was deter-
mined. The dotted area indicates the range of
results from 10 normal plasmas. Open tri-
angles show results from three plasmas with
type II-B vWD, open circles two type II A
vWD.
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Fig. 3. Direct binding of biotinylated two-chain

botrocetin to vWF.

Top panel presents a schematic representa-
tion of the assay. In liquid phase, biotinylated
two-chain botrocetin (star mark) binds to
vWF, and then the “activated” vWF
-botrocetin complex captured in polystylene
wells through anti-vWF polyclonal antibody.
The measurement of the complex bound to
the wells based on biotin-avidin ELISA sys-
tem. Bottom panel indicates a typical exami-
nation of this assay using normal plasma.
The intensity of absorbance at 492 nm is
clearly dependent on the amout of vWEF
antigen (indicated as closed circles). Non-
specific binding can be measured in the pres-
ence of 50-fold excess of unlabeled botrocetin
(as open circles).
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Binding of biotin-labeled botrocetin to vVWF
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VvWF antigen (U/dl)

Direct binding of biotinylated two-chain

botrocetin to vWF from normal individuals

and II A or II B vWD patients.

The binding ability of various plasmas
(vWF antigen preadjusted to 55 %) with pur-
ified two-chain botrocetin were tested. Dot-
ted area indicates the range of results from 10
normal plasmas. Open triangels show results
from tree plasmas with type II B vWD, open
circles two type II A vWD.
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Incibitory effect of anti-vWF Moabs on the

formation of “activatied” two-chain

botrocetin and vWF complex.

The binding assay utilizing biotinylated
botrocein was used, where purified vVWF was
used instead of normal plasma. Open circles
show MoAb NMC-4, closed circles MoAb
RFF VIl RAG ' 1, open squares MoAb 52K-8,
closed squares MaAb RG 46, and open tri-
angles anti-thyrolgobulins MoAb.
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EEH A 10 FIK% O vWD Type IIA 24, Type IIB
3 o\ Tl vWF o A& $# botrocetin # & &
& /MR GPIb & DA RS2 L. WIE RN, 4 M
F1 D vWF: AgE#50U,/dl(MoAb40 - 1 #H i
ELISA i@ THIE) I 4 % BSA & HBS I THR L A%
L7z. Type II B Tl botrocetin & 10 ug,/ml LI F D
EBRE CRAEOTENR LD DR, 30 ug/ml OEE
ETREEORKEEMEER L. —7%, Type IA T
botrocetin D IZIET R TOEE CEHIERROET
HED bhic(Fig. 2).

2. Biotin B3 = & 88 botrocetin ® vWF ~ 0 & #
HOfE S RE

¥ AT vWF & biotin 3 botrocetin Kt X &, &
® botrocetin—vWF H&4&%, HLVWF KRRV 7 » 5
— VIR BRI L 7o well TR R L, % I per-
oxidase #5 & streptavidin & & < &, o -
phenyleniamine # F A EE & L CTH\ 492 nm 12 TH
KEEZBPEL T, M#EFd vWF ~d botrocetin DE#
AL L. EFmEEFD vWF A0 botrocetin D&
BREARRE vWF BE KM <30 L= (Fig. 3).

BHEBA 10 f1F O vWD 5 E (Type 11A 2 4,
Type II B 3 &)1z o\~ T vWF ~ D botrocetin o & #
EAREEHE L. WERC, £lufEho vWF: AgE
% 50U / di(MoAb 40-1 ELISA = THI &) 4 %
BSA 4 HBS o CHRLFAE L. Type I A, Type II
B Wi hiT T % biotin 2 5 — 4 §4 botrocetin »
VWF ~OEEREARE R vWF BEREEENL, £
DOREMEILEFEHEENTH - 7= (Fig. 4.

3. A% botrocetin ® VWF ~ D [H #1955 & 15
35 vWF €/ 7 » F — L HROIFIZI TR

Biotin #Z 3% — A $¥ botrocetin ® vWF ~ 0 [H £ 1 5
HREDORERIC I\ CIEW AlMEFEORd b it vWF
QOpug/ mDEA, BEEY v F &L THYWF
MoAb(NMC—4, RFF-VII RAG : 1, RG46, 52K—8) %,
NBELTHE b YA 7TV VE) 7 vF— LAY
BYMEFIRE L CHIBRICI 2 TIT o 7. 100 % i A 13588
BEIFVYFELTOIgGEE - e L WIERITIN L 78\
LEDORPEME L.

NMC—4 i3# B E 10 ug/ml Ll Eic T 98 % it &
W% L Liess, REF-VIRAG : 1% 100 4g,/ml ©
80 YHE I NPAMCIEI Ehr T ERdhot. %
7z, RG—46 % X 0852 K— 8 T 100 pg,/ml iI2k\ T
L4 < M & hin b - 7o (Fig. 5).
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% ES

i, yYWF—GPIb & G EERCHRL, £ 0
F R D 2B @ 7o 812 Bothorops jararaca D ig
5 X DB & Lt botrocetin 2AAF A 7B F & LCHER
ENDB LIS TWBHW2, FHEDFE B9 ris-
tocetin & [ 4% 12 botrocetin 7 £ F 1M /N 4R #5 & BB 1%
Type IA TEEA L, Type II BioIs\WTIXITHE L T Uy
5 EEBE L. BN OO0 — R, ZAHOR D
=87 botrocetin ML L, £D27 3 / B &k
E L, ZZA¢$ botrocetin ix—Z<$4 botrocetin Ikt L #
30 fE 3\ HIEME 2R &, T botrocetin X vWF & ¥
HMTEAEEMR TS &t L. EEROEESYS
¥ 2C, FEHISE, Kunfl 2Rk L i MREEE I
PEYE 2T EBIERG L5 TXTD vWD subtype
O vWF  subunit CRFEEWT 74 =5 4 —&RT
MoAb 40-122%125 [ CEEF L ¢, #itkimigE L B4 L, M
# vWF 2REMIC T e Ui, =484 botrocetin
WML, botrocetin—vWF H&E XL LD, L
= ) VEZEIM/T & K IGE L% T botrocetin—vWF #&
&1k & 1/ GPIb O AREZTIZE L 7=, Botrocetin—
vWF 8 &4k o /M GPIb ~D#5 4 % botrocetin {EE
EMHECEML % vWD®D Typell BE# Tk
botrocetin—vWF # &40 /MK GPIb ~ 0§ & 1375
#—77 Type IABETERBAS LT 52 LR BELL.
Botrocetin—vWF # &4k D i/ MK GPIb ~ DA EH
Type IIA & Type IBTEKLBZ LI1E, FhFEAD
vWF subunit Iz %13 % GPIb & domain D #EEEFR
DERYRMLTWE LERI L oA,
botrocetin ® vWF subunit ~ D & £ 4% & 88 2% Type
A NI BEZEMFECRILLZNE 5 DI RETH 5.

2 213 = A $4 botrocetin % biotin & L, K H T
vWF & K &%, Z @ botrocetin—vWF # & & % #i
VWEFREARY 7 v F = AFETEHENL - well IKFH
RI®ZZEIRI-T, HROEFDOVYWEAD
botrocetin DEEREGREEHE Lic. Type [I A X O
II B vWF @ — 7 ¥ botrocetin & D E B A REIXIE
HIWE OBE& LHEERRD I o, o T, flidk
botrocetin XIE% vWF, IIA vWF %5\ M3 1I B vWF
LEERE L, ThbOBARICEERL WA, GPIb
## domain ZEH S TR T % GPIb & DIEERIGD
B3 vWD subtype ® vVWF BSBEIC X B b D &5 2
bhtc, Th#E{td % L Fig. 6 DL TH 5.

¥ 7 ristocetin & #2 vWF — M /MR &5 & 2 M4 3 %
MoAb %3 L % botrocetin & #& vWF— Ifi /N5 &
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Fig. 6. A schematic representation on the interaction
of botrocetin and normal (N) vWF, II A
vWF, or II B vWF.

EHHEI U i3, 5 23035 MoAb T#H %5 NMC—
4% X O'RFF-VIIRAG: 1%, — & #4botrocetin ®
VWF ~DBEENEAZEETLZ L 28 L. o
T, NMC—4 % X O'RFF-VIRAG: 1o vWF Lo
epitope (% botrocetin D#E& AL & D F T 1T 1T
BIET D ENREIh, Zhbo epitope % o lliEd
L ORED vVWF BB EE R E 2R T L%
z2bhb.

£5
Ui AR

ffi{b— 74 botrocetin >, IEFH 7a b O Type 11
A, II B vWF subunit #® GPIb #5& domain & DA
ERC D\ TR L 7.

1. Botrocetin THE# & 1L % botrocetin—vWF &
R o 117N GPIb -~ @ # £ B8 U% botrocetin ¥ B K 77 ¥4
CHEIN L Tz,

2. Botrocetin—vWF & & o Il /Niz GPIb ~ D #
4B1% Type II BvWF T3t L, Type II AvWF T

EER

EEA LT e

3. TypeIIA, IIBW\3h® vWF subunit I2384T
% botrocetin @ vWF subunit ~DEERFESHEIRIER
vWF LRI Ie 2 T2,

4. Ristocetin & O botrocetin Z & vWF— Ifil 7N 5
EOMIFEIEHT AR VWE =/ 7 v F — 1 HETHB
NMC—4, RFF-VIIRAG: 1= 4#botrocetin ®
VWF ~OEZEWHEE ZEE L.

AR CE S 35 53 M HARMBFESBETRELL. 1o
B, RFRITER 2 F5 X O 3 FEEIMEREER 2 Von
Willebrand J& D &R 0 75 F BRI RN | OBF R 17
Bz X » 7.
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