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ALESROME - BB RUBKEARICEWT, MiE: ATRS2EET 3EZAME L 0FEMIZ LD
£33 MBREBITEROBEE - A ICEELZRITIEL Y TIICALIRSL L TOBIEEL LEL 1A
W, EHLHTERLZHETH) RRL2HOREMBOBRIEE TV 3, REVBREOES S
KOsy 5 nnEEAEICT SN MBOBRR VS FRAOES I VN BEESEORFLESTF
MEOBMRFERENTE 2, BEFFHEPATINEZLOTHVERIIE>TEHLETLRWT
b3 20REOMAII,2bh S THREROERIZIANZVEDLEISNTVS, Z2DL)
ZEhs, BEBHCES THRHCHORE2RET 382 P2 ehTw3, $4bb, A/ 7,
Y OFF—£h 50 I/MREERRFOBEEMC XM ZOLDICZh 5 DBEERIRS T 2R
AAET 5N TS A, ERERIC TORERNED =D I/ET 58I R I BEftahr%5
WHH D RZIGHE S MRS ATV Z Y,

ZDEIBHRRICHVT, OREROWT - EROTBRUBITICE L 0%, BaFirelcEEL
B OGEIC & D BRACEELER, RARRIE AR U I/MUEERER 2RS35 21C
X VB CEASS TR IR ZRET 22 L 2BRL

S

B8 ERMENC & 30 EEE R O S

ANIERRASEZFHEGE), T2bsRBL M 0Bz X 04T 3 MEEEORAENRRIL,
BEERBEAMAEEXIE 7 OEENICH VY, ZOEEIOBEIMEOLKEEASEZRT 2 —ERTH



5o L7d'>T, MBI X 3 EREMCICIET 25813, & i #E A4k 0 f74E % 17
TH, ALRSHARO MREROBLELERT 352 TbsbOTEETHS, 2D&)
25, BEMEHNC & 5 MBRER DB DOV TH L ERL 2 HEIC L VR 21T 572
EXIRTFOEMLIZE 2> TIHEMMZRI AV 7L, VEZARERY 2 H THREMIIH»D
HERBCHMETAZ L ICL VMBI L 2 BERFHICOBRENIREL L FRHEIVIEIRI/IZ VB
ML, %/MRILS(Platelet Rich Plasma, PRP) b 3\ 3 M4 % Mask s LT, &Mk
HAVIHERERICEAREZ R EESRICIVEBMCL A2 DIC L 3TEELERITL 2 F1IIR
L&k 5 IC&MIEHZ K 3B RII TR, 24 Y OBRFTESRTEDbHTERLOD, kK
BHNBESEFBRIFLshTwEYYa—y, F7u v 2w THREROBRLIRD 5,
¥ -REIROEE LR EARBEE/IC KA MRREERICE > T, REERIT2ZL 2380k, 2
D&%, in vitro TOMBHI X 2 BREREMECICHT 2RI, ATRSFHAKIEWT, 8217
HERIERbsh, NFEEERPECI3RREEZEICALTVWAZLERTLDOTH 3,

Table 1. Activation of Rabbit Plasma Prekallikrein by Various
Biomedical Materials

AMC Formed (nmole/45 min)
Materials
Plasma PRP Whole Blood

Glass 32.8 26.4 48.0
Silicone 0.26 0.64 0.15
Polyethylene 0.24 0.41 0.16
Polyvinyl Alcohol 0.20 0.12 0.15
Polypropyl ene 0.18 0.13 0.12
Polystyrene 0.27 0.16 0.16

BIE A~ VEZHEORLRYE

BRPE b, ATHEZSZFIAT 2B MaEsEE 2Pk U MBOFHRBE#ERET 52012~ V0
BIERENITbIh 3, LA2ALLEA S~/ Vilko THMEEREIIHEI SN S D0, MBREROER
ThAM/MEDOBRER IR T 32 L3 TET, BT L L AREBREZBEIET 32 L 3RETHILER
bRTVE, E5IZRIAN) YREIZk-> TEESZ BRI AFRE T 322 3 L<MoNT0R3BY,
A Y ARRIMUNEER RS2V IF 2R %218, MAEEEZHEIET 27201085
ENJ=n¥) v = TI/RBRIER & EEE UM/ MRE RO MARTER & &k &8 3R H 5 2
L EBB-,

ZD&HI%ZLh5, MEHIHBREN 2RSS T 22012~ Y OREZEESEHZ VIS 4 VB4
EICEAMEADOEENLICMET 2RI L ENTE S, [+ VEREDBE, MEERR, 5D~/
YOBRBMEICED ZOBMRERRT 5 L O TREMZEIAN) Y OBERSE LE—TH 5, EMICh
- 3HEEME A AL L TR S TE A RARSERIC L IBEILOBE I, BHEshl~) Y
BB EREICREILRES N, BHUEXEFRU IO Y E Y L HBIBR P IS T 523 TX



300 ZORKEA I ERCEBERFIIAEIh 2V L 28D -, 20OER, HELEHEITLS
ANY VAEHRHE, in vitro TOMAREEBRERRAIE I & 2 HBEREORITICEVT, FaiA LR
PRETHRMRMEME L L TOBERZRE 2V L 28D/,

BZE TUvFiruerilisLUass) vREREECHENC & 3 REEEEE

EELE R A2BEAR TR 0gh07 v F oy (ATH) 2&ko> CHEL RT3, 20O
AN Y (Hep) PHET 3 & Z OFAEHEIT 1000Z LI LML, BRMAMICHEERI I BN S &
I12% 3% Hep DHETBILA2HST, HERIIAETH 375, HEIBUEMICET 22413, £
OREFELET T35 2 CEbO THENTH 5. LT, 7Y Fhaeyil- A5y v il
A1k (ATII-Hep) ZEBAENCEIZL L 2BA1C, Z0OMFEEF REFESh TshIE, T ShHim
BEMBE LD 22D ELSN S,

kI35 ze 5, ATHIRU Hep 24 A2 LY, Sepharose 4BE#kL L THWT
BEftl, ZDHAEEEEMI L2 (F2), AT -Hep 2 FEREEIEILL /2336 (1-ATII -Hep) IZ
HWTNDH, Soluble ATII & Soluble Hep PIHE LR LIHENIRIRO SN, OO H» DK
BRTIE, TOEI BRI AHEDREIRRAL 2ok, SS5ICATHEMBEZILHE( T
-ATI) i Soluble Hep, ¥ L < iZI-Hep & Soluble ATMMiIZZh Fh oy 2EREETL R
FRBEEIZZ <, I-ATI, &L <X Soluble ATMIZ & 34X » ZHEIEITT 53DH TH - 720

I-ATI ‘Hep X 1 12 L2 & 5 i, &M bEMMERF, 1SS XEF (Xa), tary vz
ET 3L aMRBL, ZOMEETEER, [-ATHEREBIIZS5Z2WEROLNDT, Soluble ATIN &
Soluble Hep & DBAHIHEVWEE TE bSO THELHFIRAD 5N iz,

—%, Xa koW TR b u YUY &0 bBENEHEDRETL, »2, XaHERR oy

Table 2. Various Preparations of Immobilized Antithrombin Il and
Heparin, and Their Anticoagulant Activity

. Anti
Preparation Immobilization procedure Abbreviation Schematic expression coagulant
no- activity
1 AT_ il| an'd 'heparm were I-AT I - Hep —A'Il' il 4t
co-immobilized H
L Hep
AT T and hepari Hep
9 and excess heparin AT I ++
were co-immobilized
—Hep
AT NI was immobilized, B .
3 heparin was bound to AT I AT Il —(Hep) +
Heparin was immobilized, .
4 AT M was bound to heparin —Hep—(AT TI) +
. . I—ATII 7
AT I and heparin were B Z
5 immodilized separately bi + AT I+ 7 Hep +
I -Hep Y
6 Bovine serum albumin was Control 4 _BAS _
immobilized as a control gel ontro Z
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Fig.1. Neutralizations of Thrombin or Factor Xa by Immobilized
Preparations, or Soluble Antithrombin I plus Heparin.

EARTEI2I2$L, ZOHELRANZBEEE LM 55 2 CRBBENTH 3, I-ATIN-Hep
BRIFHE - REMICE DD TT ChABMERL, »D, 1IN Acetate DFIF I & D BENTEETH
D, TOZLRLVEEET 2R S FIRBHANTE TS 5720 HY 7L 4 VBT L 28
ER BRI BT 23T v T b, ATII -Hep DREIBRE Z AL 12 & 1 Kill % i&HEAL D B3 32
5Nz,

Table 3. Neutralizations of Thrombin by Immobilized Preparations

Neutralized Thrombin (units)
Carrier
P.V.A. PolyHEMA silicone
Immobilized (10mg) (10mg) {1.0cm2)
Preparation

Control 0 0 0
I-Hep 2.3 0.37 —
I-AT III 2.5 0.32 -
I-AT III-Hep 4.6 0.76 1.0

Thrombin was allowed to react with an immobilized preparation
at 37°C for 10 min and the remaining thrombin activity in
supérnatant was measured by the clotting time method. The above
shown values are units of thrombin neutralized when P.V.A. and
POolyHEMA of 10mg and silicone-coated nylon mesh of 1.0cm2 in
surface were used as carriers.
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EUE RERASSTHEANOT7TyFruey-~) v oRBEEE 2 OHEEEKE

MAESED HBHIBIF 2B TH 3 E)EZ VT L a— NV (PVA), KU FOF S TFNA S
YL —F(Poly HEMA) Z L T Y a— v iZx L THEOKERESFAWT, CNBrifMtkizcky,
ATII - Hep 2 [FIBEIE (L L 723541214, Sepharose 4B DB L AR T ShA-MERIFEE 2R L
7o

BSE TryFraevl -~ EREEELEE v o X — CEREECEE OBRICE

(PR<E 711 Ly

I1-ATII -Hepid ¥ < h - EEFAEREAET 30D, 2 DHEOABIFESEE{L /- AT -
Hep & iEMHLBEIRF & ORBIL L2 6D TH B2, 2DHERICIIBEFS 2, 2DEI% 1
-ATH -Hep DRG &M, &K DIEEHICAMRMEMEE LTHBT 32012, BERERIFLTE
SEEMAYOFF—E(1-UK)™ ORI L 3HMRMEOHAERITL 22,

I -UK!} Sepharose 4B, 740>, ¥ a—VIZEELL =B, Z20OBERMIERLRL,
EHEH, 77X/ -7 iz LT 1-UKZ, SRiEEERL, »ORER AR, BRIk
TBHILHTEL, ZMEAVTOREET 2 — 7EICL 3HMBRERBRICE VT, 1-UKIZEIMO
P - BEBEERL Y, BRLARRIIERET 3 &) 28B4, ZOBRIIFBALHERTET,
Sepharose 4BIAAER & /- Y OHMBRIETIX, T-ATI-HepllidRiEL Hh oo M2 5L UHR4
WARL7Z2& D12, T-ATII-Hepbh 3\ 1-UKHMIMTHE, ZhFhiil2rs 2 wiEE0HE
THLRELARAELTHAT ALK, b3 wi3E—EEEAEIZATI ‘Hep & UK L DM %A
BEEL LD EEVS Z L ICE VMR ERICRRT 228 2807/ 1-ATI-Hep % 3
Wit T -UKIZHAT, nEEERBELE s & CARRIGHOFERAE 2 BEEC L VRS Sh M8
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+
I-U K
{20 mg)

Fig. 2. Antithrombogenic Activity of Various Immobilized Preparations
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Urokinase, and Their Antithrombogenic Activity

Table 4. Various Preparations of Immobilized Antithrombin [. Heparin and/or

Inmob!1{zed Materials Abbreviation Schematic Expression tnrb‘m?enlc
octivity
Bovine Serum Albumin Control F:ss: -
Heparin 1-Hep Heo .
Hep
. r
AT 111 -Hep 1-AT 111-Hep 3:? Ill ’e
Hep
Urokinase F-UK - *
UK
AT 11l-Heparin, [-AT [l1-Hep, AT {11 UK
[] * * e
Urokinase 1-UK Hep UK
AT 111-Hep and AT I
- . [}
Uroklnose [-AT U1]eHep-ux 3;,,” re e
UK

XEA LM ERRL, WREOHAICKS ) RBELHAMREDHREL LTI EAFTRETHSZ
L BB,

AE BHAISHTIIEWT, 2P TERET 2 M/MISIEDORERRMENHR L ZOBEIZLS

BESE T RRR 1L

MRS & & CBRERISIZHWT, MRERIZH T 2BEEL%HE 215 T3, MEDFIER
WATRR Iz BV T3, BEEZMBRERICES 2 T MM/ MRMOF DI i/ MREEERIZ & 55
ANME A ES SR 5%, A LRSI ERRICHM/MIUIC & 2 MRAE U 3H41213, M s L T’
Ry TEOFIRIZ L VRIS H B 2L PRE SR TH 3, 20 &) 2B U TRENE
AR 384T COMPMRERIZDOWT, in vitro TOETNVEERIZ K VR 217 - %o

ER7ZVEBUEEMIZHL T, MMEERTF, NE_EAREED 2WIER) AR TEAVWTHE
BoSh 2 ER s ¢8440, BRIZHFAET 300/MIDOM (Free Platelet Count, FPC) #' ¥ 4
U, FERICH/MREBEROEEARD 5, M3 IR A& 12, MREBRT ORI & 3 EHAE
HEHFTTHOLNPDOBERDOERORBEL FP CED L VR L ABJEI0E, GHAEFGTHAOFP
CHA &/ NRIP T REEEE & ORI IZFRESRD 5 h, »OBRMOFEE & EEEHITE U TR
WhMEm %R 720 —F, ZIM/MRILEE(Platelet Rich Plasma, PRP) ZM#&#AE & L THW=5
Bitii, FPCEY - BERER L b IZFA LB o7

£ d 3wk, PRPINRIETFIC KB H R EB S ¢ ABEOMEEHDOATP, ADPR
ErBlEL-EZA, M4alZRLAM<, PRPOBEIZIIFEA L ATP, ADPLE & IZ¥pfEmEIS
AOS5L VA, 2NERAVAEBAICIZADPREOKNERLZ LR/, ZhiZli/MugE 2 E&
TA3IKSLADPBRETHY, FARMRKEEHNEL THALEEALWTIVMUEE SRS ¢
5ZLHTE, MHTO0.2% DEMAE L -BEIIRLLMIMREEIEL S22 L 28D, 20
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H] v r ~ v v
® 1 ATP { whole blood ) a
O 1 ATP ( PRP )
A 1 ADP ( whole Dloed )
100 500 . Ao (enr)
1000 rpm (PRP) : - Stirring bar system
: ) 4o 2 3 s} 1000 rpm
: 500 rpm ) ek 5
§ 1000 rpm (ub)'D"’ d300 € §
o 7 3 -
- L = (-9
% % b g g 27
s 200
a
$ g 1}
= g~ 1500 rpm 100 2 f
i @
o Stirring bar system = 74 A
a
A I A i i 0 4
o © 2 ®» ®0 0 @ 6 10 2 30 4 S0 60
Exoosure Time ( min) Exposure Time ( min )
Fig. 3. Reduction in Free Platelet Count of Fig. 4. Extracellular Concentration of ATP
Sheared Blood in a Stirring Bar and ADP of Blood or PRPas a
System or Sheared PRP. Function of Shearing Time.

& %zep5, MBI U THEREOGHAPERL 2B4 10138522 2RMERL D ADP A Mg
fICEREL, COADPHI/MREBELZERL, FPCAHRAY LA DLEEZLNS,

INERFICE BB HAR TomKE L T, mMEEPNDADPE2ATPIZE#RT 372012, Pyruvate
Kinase &% U Phosphoenolpyruvate (PK-PEP) 20 L 72384121k, FPCEA P KBIZER & h,
FAFPCATTIZEA L TV ARBHIRNL 2384103 FPCOESE, BERDREEHRD 5 hi:
(K5)e £72, ADPHE#KD 5 wILRmERGER LiF 100
Yo PK-PEP #fEMIT 52 L1240, Zh 5Ol R
SRR AWEL, £51213, ADPHLIE L G
W & 0 i & hz /ME—Kk$EEI: PK-PEP &

Az &0 EREL 7o

IO &) BEEL, FRIMERERO MR ~ TFIH
SR D, BB R, MSREEAE LT ST
BzrEmTEEbic, EEMETHSADPES e pwow
WY SR NTIRBIHEAZ Dz 12k, IUh e,
REREROMB EMEIEY 52 L ARRETHS L Fig 5. Effect of Pyruvate Kinase-Phospho-
EROTET 500 TH . solpyate on b Seducien o Free

E2LE BEE7TYI—¥DADPHRIC L 3 M/MIEEEMHIE

I MREEREME D AD P2 BEEEEDOZVAD PSR I E®RT 31212, PK-PEP ¥
kD, ATPREBRT AN —HETH S, BANVF—LEMOEELRNT 208 H Y,
E S5 PKOEEAET - HRL 2B OMERLAZATPEVEREDADPAER S I
BAHME A S VBT L RE LAE TRV, 20k %28 425, ADPRADPHRBERIC &

T .
Stirring bar system
000 rpm

(+) PK-PEP )

1,
]
]
! o
!
'

Free Platelet Count ( %)
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D AMPERIIGMT 5 Z L FEBR LBRATH 3, 100 F T L '
AD PHBEERO—FlL LTT Y7 —¥ (Type B)'”
DRERE L2, TET—EIX, ADPHRICE -~
0 BRERELESRE RS 2 & 4RI, £, <
Sepharose 4B & 3133 Nylon iZEE{LL 72T S S
— ¥ b FR MR SR 2200 5 (), £
5 IEEEMC LD KB T U - CiEkOEE <
fLansmbh, BREHRILOGEEOEEIR o
L, HORMEREL LCARTHS = L &b, 2
% W
1) BRBES TR E I e ORI & 3 MTEE

o 5 10 1§

ZHEWT, At enEMIZL3mME L HY Reaction Time ( min)

~ & A N
7 VA Y OEELR & SRER T R CHES 3 Fig.6. Repression of Platelet Aggre ation by
ZXizE D, SMEOREREAMAEECICRET Immobilized Apyrase Blood cell extract

. JU - s was incubated with immobilized apyrase
A MBESMEDOHE 2TV 5L 2B/, Gt for the specified time. The extract was
RFFEATVAERETTHEERIZBWT, & then added to platelet rich plasma.

Platelet aggregation was measured by an

B RBMAEEMEERIGAE L TWE 2 L 2807, aggregometer.

2) A8 ViziE, in vivo&k Cin vitro W TERIM/MRO/NMNEERDOEK 2B+ 51EB»H 32
L RAYD, 5121, ZhE CHOREMEE L TREshT %ti‘:—'ﬁ%’%&l:ié’\/w v EIE
{LEAMEHE, BEHCEERFEEETEILND, 20K EVEES A FHmREE & L
TOBEERREIZ W L 2B 12,

3) Sephrose 4B ICEIRBEIELL A7 v F a8y MRUA/NY) Vi, BEREECBEMMERT,
EMHALEXEFRU IO Y ERBICESL, Cho 2AET A2 A TEA, B2, EHAEEX
HFe babCrARELASEIR, KDELDOEMICEXRT2EEMHET 32 LA Tk,
ZOREEEIECAEHE T ¢ h - MAREE * RET 2 2L 2380 /2,

4) BERESTFHETHIRIEZAVTLI—N, BRYELFOFIIFAAS 7Y L—bbENITY
YJa—-vicrvFhurErIRUANY v 2FEEEZEIL S 2BE812H5WTE, Sepharose 4BD
BELERIZT SN A BE TR ZRET S22 L 2004,

5) AR ERIELTE 3V 0dF—CERMMEET Y F huC vl - ~%Y v RSB E(LE &
FERLZBEIZE, ZOBICKY, ZhFhBEROBE LD RKBLAMLREDOHAFL -6 &0
32 L %BBH,

6) M#xL T, HEMESHHIER L 28B4 1213, X & U GRMRE HE#EL 7~ ADPIZ & 31/
WEEIERBINZZEPFEDSNS, X512, BRELZADPZATPHULIZAMPIIER
TABRLHMT 32 L0k, M/MREEEDBIER EERORBE) L2530 328 23807,

7) TEI—YRIEMAMEIIADP:2 4SBT 32124V, M/IMREBEROER #HIEL, HmaE
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