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ABSTRACT

Objectives : The aim of this study is to research an anti—thrombus effect by Diospyros Kaki Calyx,

Methods : The healthy human plasma were gained and used in witro study such as factor X activity (FXa)
inhibition, prothrombinase inhibition, prothrombin time (PT) and activated partial thromboplastin time, Fifteen
SD rats were divided into three groups ; intact control group (orally administrated with distilled water 5ml/kg)
and two experimental group treated with extract of diospyros kaki calyx (EKC). Experimental rats were orally
600 mg/kg concentration of EKC and 200 mg/kg concentration of EKC, After an hour from administration, we
anesthetized rats and made arteriovenous (AV) shunt rat models to study weight of thrombus, took whole blood
to study content of thromboxane B2 and blood clotting time,

Results : In vitro, EKC significantly increased inhibitory activity of FXa, prothrombinase compared with intact
control group (¥P<0.05). PT and aPTT were increased in EKC treated (600 mg/kg) group compared with intact
control group (¥P<0.05). In vivo, blood clotting time of experiment group treated with EKC 600 mg/kg were
significantly increased compare with that of intact control group (p<0.05) and content of thromboxane B2 was
significantly decreased in group treated with EKC 600 mg/kg in serum. The weight of thrombus were
significantly reduced in group treated with EKC 600 mg/kg compared with intact control group (p<0.05). But in
vivo experiment study, those parameters of group treated with EKC 200 mg/kg were relatively decreased
compared with those of intact control group without statistical significance,

Conclusions : EKC has an antithrombic activity because of inhibition internal course such as FXa and
prothrombin, And EKC inhibited a hole blood clotting in vivo experiment by low content of thromboxane B2,

Key words : Diospyros Kaki Calyx, antithromboic activity, factor Xa assay, prothrombin time assay,
thromboxane B2, arteriovenous shunt modle

}\-] = Sto] BEETR, 1H%O] RXKAECR pRmamet, e, WA, K
H 59 S S8=HT 3, HERw el ZHsk=

fids Rl &3 GPduEA T Diospyros Eﬂ A EEEES] oFS BiATHe] S-83T),
kaki Thunb, 9] @rfj FEYOR 7120l = | EAE fide] A& TH, ¥ 52 FAsSt HEYS
AFste] Wigzghet, I Mk AASIaL wst fifi Bl B et (TENAE), TES RESte] eyl A8k

FWAAR RS PRIt sholutest Baokeatay,
- Tel : 053—819—-1459, - Fax :053—-819-1752, - E—mail : ddede@dhu, ac kr,
SR/ 2011 119 79 - A 020119 119 299 - A" 20119 129 169



140 KR H 2 E

Shal (i), AR, 1TEn, RUASS BlAshe] B#Ea 2l
3 e A2
2 G2RE of§HY AFOR FHT FYAFOR FA
2 oz g SR 2V, FugE 20
EAdwo] 29 AAYAL A 2D, YZNFWAE A
oAA 29 FeAst ZLY 5o dF Ayt YrEge
, AgA e s AZFAE] ¢l FE, SEAA, A%, F
, A, 2A, AAER FoE AdEo] Qi
AEA | tgt HZ A7 F AF 502 A plasmaol
A] thrombin time(TT)E A X3 A3 B4 3l
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06%°1, 1 04%°13, 4HFAE Co Korea)®t B& 83| ¥
FohL A2 22+£2TE A% fASE 23U7F A¥A 3
o FgAIZl & Aol ARgSict
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2) Al

B AFo] A3 fili#  (Diospyros kaki Thunb, ;
Diospyros Kaki Calyx)&= Y32 (4, A&, =) A
Aol 500 g& FHisted, 2Fd O BEEE AT
gt ieta grelaejst Exstuiloa FAste ARERE
AHE-SFATE

3) AleF & 7|7
Human purified FXa, thrombin, and plasmin (Kordia
(Leiden, The Netherlands), Factor Xla (FVIIa;
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Calbiochem(Schwalbach, Germany), trypsin, urokinase
from Sigma (Taufkirchen, Germany), activated protein
C (APC) from Haemochrom Diagnostica (Essen,
Germany), Factor VIla (FVIla), Factor IXab (FIXab),

FX, prothrombin (Swansea, UK), tissue factor
(American  Diagnostica  Inc, Stanford, USA),
Chromogenic substrates (chromozym TH, X, U,

trypsin, and plasmin ; Roche Diagnostics, Mannheim,
S 2366
Laboratory ; Bubendorf, Switzerland), Pefachrome FXa

Germany), (Chromogenix Instrumentation
(Pentapharm ; Basel, Switzerland), Fluorogenic
substrates (I-1100 and H-D—Phe—Pro—Arg—6—amino—
1—-naphthalene—benzylsulfonamide AH20 ; Bachem,
Bubendorf, Switzerland), Russell s viper venom (RV
V : Pentapharm, NeoplastinPlus), thromboplastin,
PTT—Reagent (Roche Diagnostics), hirudin (Refludan,
Aventis, Strasbourg, France), Xylazine (Rompun ;
Bayer HealthCare), ketamine (Ketavet ; Pharmacia &
Upjohn, Karlsruhe, Germany), pentobarbital Na
(Nembutal ; Richter Pharma, Wels, Austria)S AME3FS

on UHRAOkS EFA|eRS ARSI
2. 4y

1) In vitro A

) NESZ

i 500 goll 24 /4 3,000 mE 7Hte] 9% &
271014 3AIZE FE3te] 42 dE FY oAFsta, olF A
& FEFANE YT 5% AE oA BotN 5E A
Z7)1E o|g3ste] &d AR (DCR-110916 ; 69.65g)3t] il
HeHY) (extract of diospyros kaki calyx ; EKC)S A%
stETh filidte] 2E2E 82 13.93%R2H, djTetedist
n gtejatdE Exstuioa dF (-84T) EHsiHoH,
ARGAl AGeE S22 34ste] ARgstE e UnA= W
2y kg

I~

(2) 8% =9

A BHLS AT 10¥ ¢ s Tk @2 A
AAE 7H A AuEs AFetEeh. 9L 38% Ed
atg AEFO|EZ}L e EetAE FHO| HHSIGL, olF
4ol 1083t 2,500g2 FAET the, —20ColA 2
sHich
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(3) oA FXa &4

AEH (45 w)oll 5 wl hirudin (10 wg/ml)& 43, 5
wd EKC (100 mg/mD&}F 50 w¢ RVV (human, 07mU/ml)E
3774 CaCly 50 uMo] &=<1tt, Chromozym X (50 wf ;
600 uM)E 158 Fo H7lstgch. $7HE optical density
£ 37C9A] spectra rainbow thermo reader (Tecan,
Crailsheim, Germany)® Z+zZ+ 2087t 24314t}

FXaol  of$t  <A&3=  Cheng—Prusoff 34
(Ki=IC50/1+[S]/Km)el wat Ailstg o, [SlE 7149 &

TolH, Kme Michaelis—Menten Ao|tfh, Km2
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Lineweaver—Burk plote] &3l Z2AEc) IC50& 50%°] 9
gt dz2de As £=E Z2Ask=dl 8% inhibitord F
o},

(4) Prothrombonase assay

EFZY TS B8 SHsIRed, =skA ik FXa
(0.025 nM)& 10 mM HEPES buffer (pH 7.4, 2 mM
CaCly)oll A vieFetct, 10& <t 37 C°ﬂ/\1 A7+ ATBES
AFgict, §g2 g F7FStHA
AlZEE, 208 & 20 « aliquotsE 160 wl bufferol] 3]
Asta, EEY AL 20 W chromozym TH (500uM)<

A3t S,

(5) Coagulation assay

Activated partial thromboplastin time (aPPT) 41}
prothrombin time (PT) £4<2 7|dBu|E kitE o833
o}, EKC 3 wE 100 wl platelet—poor plasma (PPP)o
g, 37TolA 1087 widsiEd ¥ ARk
coagulometer (Biometic 4000 ; Sarstedt, Numbrecht,
Germany)E ©|-&38t &A=, 2F =7} 3.03 w@7}
HeE ste irde AXE st 388 552 F &
E AL 2viR T a3t =8 V|EeR @O}ﬂ‘:}.

2) In vivo A

(1) A8 SaAzE

SD AFL intact 12 (PR TAEAFR o bz
), 270 %%—‘%044 (600 mg/kg¥ 200 mg/kg H&E)O
2 77 2§ER 544 wBRage. A9 A A4 AR
on FE= 7‘1]%“0}951"4'. APYel FFFE intact IFl

AR 31, FERATAE FEEE 1HEY st

A8 SIATEE oFE FolF 24 & HYFFES ethyl
ether2 TmHFAIA AES o FAPI|S olgste] B7F oA
oA AL AFetn AHE A F 1 S FYAFH
of ¥x é}\l 17% CaCly*H,0 200 wE 718t & 7hqks] 4
Aol CaCl,2 713t A|ZHEE S17t A2 w7t

(2) &2 Thromboxane B2 &

BAUHS ynlabelled TXB29 YA peroxidase®
labelled® TXB2 7+9] 3HAE 429 specific antibody?] Z
d HXel o ZAZ o
immunoassay (ELIA) kit (amersham phamacia biotech,
UK)E AMgsHgTh ¥H8-S 1 M 3 98 do] Z24X7)
T A" wrEZAL 450 nmolA] microtitre plate
photometer (SPECTRA MAX 340, USA)Z ¢lo] v|ATF
SHAT

competitionZ enzyme

(3) Arteriovenous Shunt model using Rat

EKC 600 mg/kg® EKC 200 mg/kg H=EZ oFge] 0.3
ml¥ 18] 77450l stgon EKC 745 1A% 5, SD
rat®] 7o 2 ml & 10% chloral hydrateE FAFsko] uf
Hat & upH7 BYUH Left carotid artery?t Right
jugular veinoll PE5S0 tube® cannulationd}Hth 1% t©}

< 5 cm silicon tube®] cotton thread2 Y1 saline2
3 artery?} veino] 9Z2E tubeE AL F2H 3F}o]
shear—stressE& §=35}o] 1587t thrombusE AJAAZIT)
A E thrombusE ARAA FAES =435}o] antiplatelet
efficacyS H7}gtct,

Mo

3) SAXz

RE SAE e £ BRAEAZ BAFGEL
ASE ol8stq FAAYE AAsta, 4 34
Levene test® AAstY HF 3ttt SEAY -, one
way ANOVA testE& AAJ3t tS least—significant
differences (LSD) test® AFE AZL AlAgte] AFFE 7F
o fol4e AU, MSRAY Aol vms AE
9l Kruskal-Wallis H test® A5t $-94o] AXH 7
Qo] Mann—Whitney U testE A3t AdFE 719
4L HSstad. e FAAE = SPSS for Windows
(Release 14.0K, SPSS Inc., USA)E o]&3le] Hrlstg e
o, p-—valueZ} 0.05 ©J3}d A FAZF 94 AAs

.

1. In vitro A3

1) FXa inhibition assay

EKCE 0, 1, 5, 10, 20 mg/m¢ =2 At & FXa
A4S &A% 23, EKCY %E s=of Wk 0 mg/mlofA]
2.224+0.23 2E2™, 1 mg/mlofA] 11.6+0.88%%2 o=
o Hg] Fo4d YA FXa 4ol dAENH. 5, 10, 20
mg/ml FEZ HIHE AL FES A=A g= d
zZ3 B8l §94 A 240 AN & & UATh
E3 1 mg/ml =2 A Ao v|s] EKCE 10, 20
mg/ml =2 AZH AT oA FXa E4o] 5= o&F
o2 golg YA AA=EAHFIg. 1).
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Fig. 1. Effects of EKC on purified human free Factor Xa (FXa)
using a chromogenic substrate of FXa on platelet surfaces using
prothrombin as substrate (measuring generated thrombin).

The plasma was collected in healthy human and centrifuged at
2500 g for 10 min, stored —20°C. Mean =+ Standard Error of 5
times. Statistically significant compared with control group (*P{0.05,
**P{0.01) ; Statistically significant compared with exrerimental
group treated by 1 mg/ml of EKC (#P<0.05, ##P{0.01).
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2) Prothrombinase assay

gZo] o3t Prothrombinase assay +4 Zi}, EKCE 1
mg/ml2 AHq AL AAE&°] 0.275+0.05%%FL, 5
mg/mlZ A3t AP 0.8+0.08%°]2™, 10 mg/ml
2 Y3 APFEL 4.85+0.5%, 20 mg/mlE 3t A¥
+& 6.45+0.57%2 24 JA dA=EUD E=S 10
mg/mlet 20 mg/mlZ A3t AHFEL 1 mg/ml =2 A
gt Agael v3| dAgo] T oEFHoZ {o4 A
71 ck(Fig. 2).

Activity of EKC (%)
O N W kU o

1 *

Prothrombonase Inhibition

0 1 5 10 20 mg/ml

Concentration of EKC

Fig. 2. Effects of EKC on prothrombinase activity on platelet
surfaces using prothrombin as substrate (measuring generated
thrombin).

The plasma was collected in healthy human and centrifuged at
2500 g for 10 min, stored —20°C. Mean =+ Standard Error of 5
times. Statistically significant compared with control group (*P{0.05,
**P(0.01) ; Statistically significant compared with exrerimental
group treated by 1 mg/ml of EKC (#P{0.05, ##P<0.01)

3) Prothrombin time assay

Z2EZEY AIZF AF Ax EKCE AHEslR] gL gzxF
9] PT&= 9.5+1.1290H, gt FEY &7t 37HE4E
PT7} S7H=E9th. 18y 5942 EKCE 0.33 mg/mldt
3.3 mg/ml s==2 A AN §4 A P Z4+
7+ 12.22+1.3, 13.8+0.92 Z7}=AcHFig. 3).

14 A
12 A

of EKC (sec)

Prothrombin Time Assay

o N B O
1

0 0.0033  0.033 0.33
Concentration of EKC

3.3 mg/ml

Fig. 3. Effects of EKC on prothrombin time (PT) in vitro,

Mean =+ Standard Error of 5 times. Statistically significant
compared with control group (*P¢0.05, **P{0.01); Statistically
significant compared with exrerimental group treated by 1 mg/ml
of EKC (#P<0.05, ##P{0.01)

4) Activated partial thromboplastin time assay

EKCZ ZZ} 0, 0.033, 0.33, 3.3 mg/m¢ =& A3
3 activated partial thromboplastin time (aPTT) &%
3t A3t EKCE AHstA] g2 tixa2 46.8+£0.8%%.2H,
0.0033 mg/ml B2 g AP 47.5+1.5%, 0.033
mg/ml F=2 AZS AFFL 5124292 JA L& F7}

— Vol, 26, No, 4, 2011

Hgor}t golde Yt EKCE 0.33% 3.3 mg/ml &
2 AeE g gz viE] f94 A SUHERS

* %

80 -
70 4 #
60 -
50 1
40 -
30
20
10 A

Time Assay EKC (%)

Activated Partial Thromboplastin

0 0.0033  0.033 0.33
Concentration of EKC

3.3 mg/ml

Fig. 4. Effects of EKC on the activated partial thromboplastin time
(aPTT) in vitro
Mean =+ Standard Error of 5 times. Statistically significant
compared with control group (*P<0.05) ; Statistically significant
compared with experimental group treated by 0.0033 mg/ml of
EKC (#P<0.05)

2. In vivo A3

1) M 32t

uH 3 A8 AFHste] A ST A9, gxd
(48.5+4.1 sec)ol vl3] EKCE 600 mg/kg s=2 77 &
ogt AT (54.6+3 sec)ollA oA UA HE SAZH

o] Z71=9tt, 28y, EKCE 200 mg/kg B8 3174 &
ogt AT (44.7+4.2 sec)E izl Hd HE 1A
Zto] Z7tE o FoAL HolA etth(Fig, 5).

H N W R U o~
o O O O O O O
L L y

Blood Clotting Time Assay
of EKC (sec)

o

Intact " EKCB00 EKC200

Fig. 5. Effects of EKC on whole blood coltting time

Intact : Normal rats had DW (5 ml/kg) administration ; EKCG600 :
Rats had oral administration of extract of diospyros kaki calyx
(EKC) in 600 mg/kg concentration; EKC200 : Rats had oral
administration of extract of diospyros kaki calyx (EKC) in 200
mg/kg concentration. Values were expressed mean * SD (five
rats). Statistically significant compared with intact control group
(*P£0.05).

2) %ol Thromboxane B2 SfzF

ELISA assayS E3 8% U thromboxane B2 &%
243 AT} intact R €% W thromboxane B2
e 19.1+1.41 ng/mlolglal, EKCE 600 mg/kgl®
TN AT 14.44+1.54 ng/mli Y94 A 7
_/J‘_Qohi} E3 EKCE 200 mg/kgl 2 37 FEo3t A3+

2 18.72+1.29 ng/mle2 E# U thromboxane B2 $aF
l tiztol| H|al A= ch(Fig. 6).
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Fig. 6. Effects of EKC on thromboxane B2 in serum

Intact :  Normal rats had DW (5 ml/kg) administration ; EKC600 :
Rats had oral administration of extract of diospyros kaki calyx
(EKC) in 600 mg/kg concentration; EKC200 : Rats had oral
administration of extract of diospyros kaki calyx (EKC) in 200
mg/kg concentration. Values were expressed mean =+ SD (five
rat). Statistically significant compared with intact control group
(*P€0.05).

3) AV shunt REO| A 27| Hst

A FA W3l A3L Arteriovenous shunt model
(A—V shunt)Z ZHE3 SD ratZ ol&stgch 4% 1A7F
A intact JRTLE STHTE THFY 9L, oFE Fod
2 EKCE 600 mg/kg}t 200 mg/kg?] =2 72t 34T
stk @4 BA &3 Ay, YR gRFAE
235.8+10.57 mgol9lem, EKC 600 mg/kg == 17 &
o3t AP FHARAL 204.8+7.9 mg2 o4 A 7
25 UtHp0.05). EKCE 200 mg/kg =2 7 Fogt 4
ALY FATAL 221.6+9.23 mgE FAL gaEPot
Y2 fAckFig. 7).

300

Rat by EKC (mg)
[a®} =]

Thrombus Weights of AV-shunt

Intact EKC800 EKC200

Figure 7. Effect of EKC on thrombus weight in arteriovenous
(AV)—shunt model rats

After a—v shunt model experiment, weight of thrombus were
analyzed in rats treated with EKC (600 and 200 mg/kg). Intact :
Normal rats had DW (5 mi/kg) administration ; EKC600 : Rats had
oral administration of extract of_diospyros kaki calyx (EKC) in 600
mg/kg concentration ; EKC200 : Rats had oral administration of
extract of diospyros kaki calyx (EKC) in 200 mg/kg concentration.
Values were expressed mean + SD (five rats). Statistically
significant compared with intact control group (*P<0.05).
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BRG] HIT} Qe ARo] JomBP eimos oo
ZF3} M "= o] g oigi”,

B3] ZEAE= Aggor fiFztn s, R
Diospyros kaki THUNB, 2] <uf ZukHS AZRS ZAo=Z,
7Hee A&t 3 EXE AFHS Ezgt Rolct, A=
R gEe] &8t ke F Skl skl AliERe] EHE
sk, fEYFRY B5oE Aol HEFRME AT o
& Agsley ARgED, o]AL 2371A] BFEHAIE(stearic
acid, palmitic acid, succinic acid, syringic acid,

vanillic acid, gallic acid, kaempferol, quercetin,

trifolin, hyperin, B —sitosterol, B —sitosteryl—3
—D—glucoside, friedelin, oleanolic acid, ursolic acid,
and 198 —hydroxyursolic acid)*’& 7FX3 Qlo] XA At
A &g 9o o FHAT AP a5S /AL e, =
52, 4 592 gEA7} Bgrt 3ol we EauEd)
ZatE o= 3y, S8 NO A A&, COX—29 &
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st, e &3 3 H=d EES YA 5+ YE F
83 AA W79 sputeltt, U AFolvt E¥hfiY
T3 AAY FFo] olFd HEF AHolAs Y I
5 ZAA71A Hopoo,

9] S fibrinogen®| thrombin 7F=E3f] 3] o
oWl plasmind] &3] E-EHOE AAE X A=A
Al e et g9 7|Zto] AustA 2EEI glom
2 AW S FAS Stk ey 3k Ade 9
3 #3o] AAH SHEHAN Fof gt AT} IR
2 zHsA Aot @dlof] ol2gA= H#Fo] S AoF
o2 7|&oA WA teke AUy S AlFska sl
Thrombing EATEAYS}, fibrin B4, AR 4%
ol st o] Sadt ol HlE e A7 7HA|
ZA71%5S 999t 2ttt Antithrombotic agent®= 2313}
o2 3l 7QlEe Aze AdaEsat HIHAS X5A
Tarel] gksieH?

AR AgAA FIFHE 7HAL F8H 553 gotr7]
o, 2zt AL 0|83t in vitroAFLE FXa inhibition
assay, prothrombinase assay, prothrombin time (PT)
assay, activated partial thromboplastin time (aPPT)
assayS AASIFLoH, in vivoAF O R ratZ o]83sH AE
S3AIZF A¥, Thromboxane B2 & £4, A-V shunt
model2 FEHA BIE AT

Factor Xa (FXa)e= aiz9l JEA oz A YA
AR gAY AR BRA Fa7|HA F2% gTE 5
F3itl, E3 FXal prothrombin®] thrombin® 2 WHIIE]
= A& A=, g A9 FXa EAR= 1,0007] o)<
thrombin B2 ZAWA oz 3L 4 Yok,

A G= oy TR S B assd it d%
A wkgold, 1 F A TArE @AZTt ARE 9
thrombino] FAS7] WAl Fgolet, ololi ey 9
oJoIAlel Amsk EAfstel, ey A2 Be AEHes
XIaQlA7E Al XAAo| 283t Xag s Hoh ES
A 22 S F2oAY 2ZAJATE FEEHEA
HE AZET 2ZRIAL, A VIIQIRE, Al XAAL]| 2R o
Xa7l AAEC ol4E FXax= N S #HFoA A,
oRIY ARV R FF ARY M A DA AT
Aol

Z2EE4] B}Y(Prothrombin time ; PT)& @A o] %3F
EEZHZZAE(Thro mboplastin)T Z4S Z7Ishd gB2y
o2 J&d q7pA 9 AL Eike AR o] R &F
2 4 KL gusi, B2 Y JAIE 9v|sto
tE 294 A g ¢ AR5 Fo3 IS vt EI
PT 4L Factor I, V, VI, X& Z& AA factors<|
gt BHEAQ 8 A3F HAEOH, anti—-FXa activity
o} & BEEP?,

AARANA BB LAY F2Y WA HZE S5t
ol A= Thromboplastin® 2Z4°©2 Prothrombin®|
Thrombin® & A&t o] EEHlo] (Ca2+, Fibric
stabilizing Factor?] Z-go=2 uHZ|:-Ao] gHISZ ZH
2514 €t wabd, Prothrombin timed ZHE £3A4 23
o At - A7 Fa3%t 4TS & B oz} P9 FTRF
9 A=, g 7rd Jd ¥ Vitamin K £&53 5733
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Activated partial thromboplastin  time(aPTT))x}t
prothrombin time(PT)e] A¥H o= A 7|40l gt
Agoez E3| aPTTe WIEAERS F5H2Y 54
H7sl7] $I3t QlRpolchl)

G202 BUrES §E3Me TXA2E &A1) ¢t
A#Z2 Thromboxane B27} AREEQItl  Arachidonic
acid(AA)E 93t &= AM=EERIXAL phospholipase
A29] 9]} lysophospholipid®} AAE §EA|7|1L AZErog
He 223 AAE cyclo— oxygenase (COX)Q] Zgo=z
PGG2 ¥ PGH2=Z A% & thromboxane synthase?| 2t
42 wol TXA2S AAsHA Arh”. CyclooxygenaseE 7
$oH TXA2el  olzi A BATES  lipid
hydroperoxide (ROOH)®] 93] ZAFcH?,

A= EKC7F @H-ga ol mXe IS
A8, in vitro AR in vivo APE TSI

In vitro A% Z3d}, EKCY & <ejaso] 494
= AoZ JEton, o= FXa A&7}, prothrombinase
24 A4 adE B PTY 94 e 370 vEiETh

In vivo AN ABZATte| m|X]= EKCE A5<
Yok Ay}, EKCE 600 mg/kgs F4FAT Ade A
G3aAzte] dizFe] HE] f94 IA FTrERLeH
(Figure 5), ©|= in vitro A3d % PT dA7Zxe} dx|3l=
Aol (Fig. 3).

@4 W thromboxane B2 & 243 23, djzFo
H|3] EKCE 600 mg/kg T2 5% Aol &
ol A thromboxane B2 &Fo] ZAEHQI, EKCE
200 mg/kg TEE AT AFLS gzl H& Ha
Hou o442 it (Fig. 6).

Arteriovenous shunt & 2YL2 /n vivo A4 3
A 55 Yohrr] Y3 ARgEo] gomt® EKCr &
A FA A FFS gotEr] gt A-V shunt AE
A3}, AAEY AW BAE 240+105 mgold o, EKCE
13] 600 mg/kglE T AT 4 FA= d=x
o Bl {9 YA FAEAL, 200 mg/kg FEE T
Eogt Aol A FAE 221.6+£9.23 g2 Ao FA
7t ZAEY oY o2 BolX] AUTHFig. 1)

gotr 7]

4

fifis Adold Feids 9 FEd 55& T &8
o wje FFstn], o] AFLE T FF M FraLE
Hokg A =27, §FEA. AT BEFA 5 9
et 254 d7E Fo AHERAS] A= 9 s 9

=

& @ojere] 4

T—
A fiie) #iok SEEe] @ojgme] wefsh factor
Sof et ANE Avstel e 2 ANE 92 4 Ud
o,

1. In vitro A% ZA3}, FXa inhibition assay Aoz
EKCEZ 5% 9&H 02 FXa E4o| F94 A JA=
itk Prothrombinase assay A3 Zi}, EKC:E 3=



Hi#% 2] in vitro®} in vivo

ooz EFH ZAo] /Y4 A A=A
Prothrombin time (PT) assay A3 A3}, EKCE X
dedom xzeEgw Az o4 9A 7ML,
Activated partial thromboplastin time (aPPT) assay
£4 Z3:, EKC 0.33mg/ml £ 3.3mg/ml HZ]oflA

EKCE AFstA] 2 dizol Hls) o4 A 5715
At
. In vivo A Zil, HE AHFLIAZI] EKCE 600

mg/kgQ 2 FRTEAT AFLA EKCE 145
F2 27 AE-gAIZtl HE] 594 A FIHE
o}, =3 E% U thromboxane B2 A¥ ZAi} EKCEZ
600 mg/kgl 2 FFEFEAS HAFFo|A thromboxane
B2 o] dizgel Hls) f94 A AAEGNeH, AV
shunt HEE o|&st HARA =3 Z3, EKC 600
mg/kgl R FERS AEde HFA iz &
A FAeol vls fo4 QA A=A

AERoR filifEe] ¥ %
o8 A dehgen, ¢ EKCY EE
&t in vitro AR in vivo AEE Yot FE Xd°ﬂ vi
g A=A el 7|2A7E Basiohal wgE

5&@’8 a5l fH
l;L(
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