&9l st 8] A

HE JOURNAL OF ORIENTAL OBSTETRICS & GYNECOLOGY
OL.18, NO.1 : 001 - 014 (2005)

e dudi e I Ty AR

o

ABSTRACT

The Experimental Study on Antithrombotic activities of Saegeumsan(Fi<: )

Lee Bo-ra, Kim Eui-il, Lee Jung-eun, Yoo Dong-Youl
Dept. of Ob & Gyn, College of Oriental Medicine, Dae-jeon univ.

This study was performed to evaluate antithrombotic activities of Suegeumsan (%%
B, SGS) which has effects of activating blood, removing thrombus.

This study is designed to measure the effect which was given to blood flow rate
through the regular volume of glass tube after the blood was diluted five times with
ACD solution. Antithrombotic effect was calculated as a percentage of the experi-
mental animal figure protected from the paralysis of hind legs or death of the mouse
that is caused from the administration of platelet aggregation regent.

We standardized the time when the experimental animals were incapable of functioning
the hind legs more than 20 minutes or maintained trembling.

Being classified one group of eight mice, each of them was divided into Normal,
Control, and SGS. The normal group supplied a saline solution and the control group
brought the dextran extravasated blood after an hour of administering the saline
solution. Also, SGS was dissolved in 2m{¢ saline solution and then we dosed it to the
experimental mice with Oral Zonde one day before the experiment. After that, the
mice were abstained from food. And then we gave a measured amount of it before an
hour. Finally, it gave rise to dextran extravasated blood in the same way as the
Control group.

The results were obtained as follows, SGS significantly inhibited platelet aggregation
induced

by ADP and epinephrine when analyzed by the Sigmoid E mx model in WinNonlin. ECs
values of SGS were 4.61 mg/ml and 1241 mg/ml for ADP and epinephrine respec -
tively.

SGS showed fibrinolytic activity insignificantly as compared with the control group.
SGS increased blood flow rate significantly as compared with the control group in
vitro. SGS inhibited pulmonary embolism induced by collagen and epinephrine(inhibitive
rate is 375 %). SGS increased number of platelet and fibrinogen amount significantly,
and shortened PT and APTT as compared with the control group in thrombus model
induced by dextran.

According to, SGS is effective antithrombotic activity from experimental result.

Key words : SGS A543}, antithrombus @83, paralysis 7], tremble 83, extrav-
asated blood ©18, pulmonary embolism 343,
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Table 1. Prescription of Saegeumsan (SGS)

e, £ 4 il
8
E #% CURCUMAE LONGAE RHIZOMA 8
'H B ANGELICAGE GIGANTIS 4
#x2j%E  PAEONIAE RADIX RUBRA 4
JiI & CNIDII RHIZOMA 4
YiftEE  MOUTAN CORTEX 4
¥ 7t ZEDOARIAE RHIZOMA 4
“ii%k CORYDALIDIS TUBER 4
B & CINNAMOMI CORTEX SPISSUS 4
# 1t CARHTAMI FLOS 4
Total
amount 40g
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Higdl (FEAFE A% Dulbecco’s phos-
phate buffered saline (DPBS-A; Sigma Co.,
USA), normal saline(F-<]A2}F, Korea), Hank's
balanced salt solution (HBSS: Sigma Co.,
USA), collagen(Sigma Co., USA) ephineprine
(Sigma Co., USA), dextran(Sigma Co., USA),
38 % sodium citrate(Sigma Co., USA), ADP
reagent (Chrono-Log Corp.,, USA), collagen
reagent(Chrono-Log Corp., USA), thrombin -
reagent (Chrono-Log Corp., USA), IL Test ™
PT-Fibrinogen HS(Instrumentation Laboratory,
USA), IL Test™ APTT Lyophilized silica (In-
strumentation Laboratory, USA),
(Sigma Co., USA), acid citrate dextrous (ACD:
Sigma Co., USA), heparin(Sigma Co., USA),
urokinase(Sigma Co., USA), aspiring {# fifs}
.
minos-ST(Cobas Co., France), centrifuge(Beckman
Co., USA), rotary vaccum evaporator(B ithi
461, Switzerland),
Japan), freeze dryer(Eyela Co., Japan),

fibrinogen

serum  separator(=54 4}, Korea),

deep freezer(Sanyo Co.,
auto -

clave (IHirayama, Japan), ultrasonic cleaner

(Branson Ultrasonics Corp., USA), roller
Mixer(Gowon  scientific  technology  Co,,
Korea), vortex(Vision Co., Korea), camera

(Nikon, Japan), ACL-100(Instrumentation Lab -
oratory, USA),
(Model PAP-4, BIO/DATA Co., USA), silicon
-treated cuvette(BIO/DATA Co., USA)5< ff
Hil 3kl

platelet aggregation profiler

20 %k

1)tk o] 5L

bri R navd (SGS) 26 -2 3,000 ml round flask o]
4= 2,000 mlS ¥ § 3AF nEk
Eiils j}@%~ 3] JEi#E (3M filter pa-

(<]

per)atal, o] JEME¥S rotary vaccum evapo -
ratorol A JREE 2 #E 319 th Round flaskel] &
ZH M8 70 T deep freezerollA 44|71
4A|ZE B9 freeze dryer2 &
T4l go) B ool
2 Aol 34kl

2) I/ EEEE (Platelet aggregation) HI%E
1114)
12050 DLE 228 & fA9h Ak L
I ko= e AL AL 38 % 7dit
HEFo] Zolge dals ARl mi

199 Mg ¥a PAR (900 rpm 103)8
of AeHoZRE platelet rich plasma(PRP)
S AL thr] Q452 (3000 rpm 108)

3to]  platelet poor plasma(PRP)E  Lirt.
PRP = A3 4] #hE ol dEe] 5013
= 710 RS,

g gA¥ 4 a3 platelet ag-
gregation profiler (Model PAP-4, BIO/DATA
Co, USA)E AMg3l9lon, A% Frt
osine-disphate(ADP)6 1M ¢} epinephrine 5 M
o] H&= &9t} Micro-magnetic bars 22
silicon-treated cuvetteoll= ©lg] 37 T4
incubationA] 71 PRP 320 g0} 342 40 uf
= YWy t}A] incubationdt & ADP 40 =
hnske] 5ERF WRAIZY: A¥A %%’“011
SaAI7]aL B Mste] ALgslglon HE &
7} 10, 5, 25, 125, 06, 03 mg/ o] HE=
PRP| pnstal 58 FeAE W] 7A7tA 37
T oA 34§37t incubationd}tt. A3 A&
3 wpAEel= PRP] volumes: SH7] 913
e 40 w2 7 H A S5 %E
S8kl A 5 ARE AARE Qg dad W

aden -

o

Az Jepd 4 e 28 0aE WAyl
1, PRPE & § 247} oto] ZE HES
EITAIAY. A8 72 Bt EE =37 T2
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At Wyl &%= 00 ~ 1,500 rpm 0.2
ahm 528 nmellA FRES ST Y
o 93 aggregationo] °AH= AEZ U
Ao ¢)A3le]  transmission maxium reduc -

tion percentE AHE3SIATE

AAB %100

Inhibition% =

A = j279 maxium aggregation %

B = 2¥+9 maxium aggregation %

Z47}e] oA 2] aggregation(%)e mean:
SD.o 2 Jelliglar RAEgEm e $AARJA F
o)A Student t-testS Ea) AR AC}.

3) Fibrinolytic activity /"

w07 %7} H%==  fibrinogen(plasmin-
ogen-containing) & 0.05 M babital buffer, pH
7.8 5 mel &AL 01 mel
thrombin(100 NIH/ m) o] %ol % Z u
petri dish(85x15 mn)olA EASGE 01712
37 Tl A 3083F HuEste] fibrin plate7} &
AE-g gelslar A fibrin plate A o disk
2 olgste] B HMEAF urokinase 0.1 ml
(100 iu/ ml) & Fstal ARE REH= B
H3e T8 37 T incubation”]7]el] 24 A7t &
oF pEst o AEEsEE whole well o] Z7|E
HESke] WA EEaRrS HEEkel ok

o)
L -

4 My WE

In vitroo A= heparin(1000 units/ml) ]2
gt syringe & o]-§-3le] Ak A4H 9 L A
A5 Bl wmimstAT Mm-S ACDEHo =
Suf fEEESE TR A% A7 fYHE §
HSA she] i REA wAE RS
st M ol dextranthe P2 ozt
s A BRI ol EESY
oL, (EHRE W My 37 b MR =

Yy 5EZF pre-incubation

T kR AR vk KEES HIES

In vivodA= A|EE 10¢43FSD 4 &N
FEEASAL dextran © 2 JRIMARE = 58 2 3
t}2 heparin(1000 units/ml)2- 23} syringe
g olgste] fRmstAY  HRmg Mk
ACDgN o= Sl fikEsh vk dA4S =719
frade FHSHA sl MR RES WES
Act.

5) fifiZEte(Pulmonary thrombosis) %% Hii

HEW M FEc Kmurad] #E 5
&) F3lol ANSAY. WER B B
Al ok 18 g20 g 4= 7 ICRAl mouses
Abgehg] T, SGSE= 20 g ICR AHE /Zow
MR 273 mg/20 g/dayS A4 G4 02 mb
o AfEANA oral zonde S o]&3te] 28] £
RELSIITE Mikel FEe /i B R
(113 ug9 collagens} 1.32 g9
rine)& HBSS 200 ploll $HirH== 8 g]
3, ICRAl moused] =57 20 g 200 pie]
S0 R fmike] 4SO

HE BS HE A 27 e §
M/ B FFE8 AZEY AR EA 2RERS
Broll FE0dk JEE Y SGSE ICRAl moused]
Mo #&stdon, BHHRIFOEE aspi-
rin 100 mg/kg & 80 #ZH 3

Puiide R v B GAEES i
2 ¢lsle] #EAEEe mouse HUI ] JiEEL)
SO RNH Hod EHE B A 5y
ERE FHAESIGon, o714 i = 205 o
Atk Y] 71se s 29 et &
B wE HE#eo R ).
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6) Dextran JEIMFHE %78 250"
(1) Dextran fR M1 AE 538 2 34 &
HE 8vlglE 1o = o] IEHF(Nor-




The Journal of Oriental Obstetrics & Gynecology Vol.18 No.1 February 2005

mal), ¥ & (Control) 2 HEEg # (SCS) o=
A7y e EEEFS AYARATE 3
shal, HEE & AYAATE Fogd A W
Zb ol dextran M JHREE FEEEIAL H,
SGS #ZHAME2 273 mg/200 g/day & A4
A 2 mid) BEEESte] oral zonde 2 FEEG 3
Aol 13] &0 #Edstal, o] & fEaAlRl
Bzl A2 Aol vhA] 18] &R i
F o BREE) wUt k0w dextran JjE
i FREE FHEest At

Dextran JHI0 JHEE 5 : Dextran( FAl=F
29 S AYAHgel @ piEshA] s
BIRAA 10 % RS BiKe wEe] 11wl
/200 grat) X FHELS] fEEIR] 32 olujel
25 ARk, A7 A & DEEEER 2 R
mste] 7€ HdAks AAE EEE 2
BT B Y dal AA9-E i
sto] BhRf I L A7t b ARE
Abatdtt .
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(2) /B Al
/e JIES HENNIRETEEE, minos -st
£ fEfTske] Wi skt

(3) Prothrombin time 7

Prothrombin time-2 simplastin kit(General
Diagnostics., USA)E ffi i lo] ACL-1000.=
HIE STt

(4) Activated partial thromboplastin time
il
APTTS- simplastin kitZ ] 3lo] ACL-
10002 FEA

(5) Fibrinogen # %
Fibrinogen =2 simplastin kits {5 F &}
ACL-1000.2 JImEeke] o

7) #atEHE

Hh 3R unpaired student’s T-test=
s $het mEsielon P<005, P<0.01
T p<O001 oA BEMS miEshATh

{hakiE

1 oHf/ME e mE seR”

1) ADPo)l 3k /b Bt ] KR

A% EE ADP(6 M) ol QJ3iA FHEE i
MR S U1 A4l 3= mES] 918
o] o gk oA BER (6)I HIEER
(inhibition %)-2- AH&8t ATk

WIARES) Bk EIER S 84 %2 e w
W, SGS 10 ng/mb WEE HRHEEE lME Bk
B3R o] 38 %, MR 2 5476 % = LFERyE
I, 5 mg/ mbiEE BEBAAE R BHEX
o] 48 %, HI4IEL 4285 %= VEko 1, 25
mg/ul JEEE FRELEEOIAE Rk HHEER o] B
%, IR & 3452 %= VFETHFig. 1).
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1: Control, 2: 10 mg/mé, 3: 5 mg/m, 4 2.5 mg/ml

Fig. 1. Effect of SGS on human platelet
aggregation induced by ADP.

Each line represent the platelet ag-
gregation curve recorded on a
chart at a speed of 2.5 c¢m/min,
where the relative optical trans-
mission of PPP and PRP were
designed as O and 100, respec-

tively.
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2) Epinephrine o gt /M %4 #H
BES

Epinephrine o] oA e /M %
o digt A gl BB Y mK
BEEK O 68 %2 el 9hd, SGS 10 mg mé
R SRR BEEER B %, MHER S
63.23 %= UEPEN, 5 mg/ml BE REEE
e FTR BEH) 35 % HHE e 48352 %
2 veyton, 25 ng/ml JEEE FEAIAE
oK BEEK O] 42 %, IR & 3823 % =
Ebsit Fig. 2).

1: Control, 2: 10 mg/mé, 3: 5 mg/m, 4 2.5 mg/ml

Fig. 2. Effect of SGS on human platelet
aggregation induced by epinephrine.
Each line represent the platelet
aggregation curve recorded on a
chart at a speed of 2.5 cimin,
where the relative optical trans-
mission of PPP and PRP were
designed as O and 100, respec-
tively

2. ADP$} epinephrine o]l t)3+ E r, EC 2
y 7
Fittedd #2238 &4 En, ECo ¥
¥9] pharmaco-dynamic parameter = (Table 2)
o g, 4 AR ADPE AR
3 ¢ Emts 93.06 %2 Ve, ECad
461 pg/ml = el Epinephrine?] 7%
T Epa?b 15153 %, EC 2 1241 g/ml o2
et
Sigmoid Eqex modeloll 4] 419 sigmoid -
icityZ UERE ¥ ADP ¢} epinephrine o] 7}

7} 1233} 082 ADPe| sigmodicity?} =17 1}
EltTh(Table 2, Fig. 3).

Table 2. Pharmacodynamic Parameter Estimated
by Sigmoid Emnax Model in WinNolin

Program
parameter Bax ECsx
Inducer (%) (mg/ml)

ADP 93.06 4.61 123

Epinephrine 151.53 1241 08
2D Graph 1
= e =
\ T
e

Inhibition%

0 5 10 15 20
Concentration(mg/ml)

Fig 3. In vitro pharmacodynamic response
(inhibition %) versu concentration of
SGS using the Sigmoid Emax model
in WinNonlin. The solid and open
circles are observed values of ADP
and epinephrine-induced aggregation,
respectively. The solid lines and
dashed line are the model predicted

values of ADP and epinephrine.

3. Fibrinolytic activity o] v]x]+= 2

Fibrin plate 3] disk = ol§3le] [t ¥
BB QI urokinaseE 0.1 ml(100 iu/ml)E B5
shal, AlEE BEME B o 37 T
incubater 7]7]¢l] 24 A|7F &<t WX ete] ¥ fER
+ whole well®] =75 WHE Ay} SGS #
A RS = whole wello] Hol7|&=
sy oA AdE UERA] gkt (Table
3, Fig, 4).
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Table 3. Effect of SGS on The Fibrinolytic
Activity by Fibrin Plate

Fibrinolysis size per

Group  Concentration dilutions(cm)
Sample A 10 iu/disk 35
Sample B 10 mg/disk 02
Sample C 2.5 mg/disk

Sample A ; Urokinase: 10 iu/disk treated group.
Sample B ; 10 ng/disk SG5 treated group.
Sample C ; 5 g /disk SGS treated group.

Fig. 4. Effect of SGS on the fibrinolytic activity
by fibrin plate.

4 MR o vAe

1) In vitro

i ®EE FES AR EFRS 2007
+1.47 sec, HBHEL 275205 sec, SGS Frid
T2 21434223 sec = JER HIEF A 1]

FEEP<0.01) e mift wd FRE vy
Ytk (Table 4, Fig. 5).

Table 4. Effect of SGS on Blood Flow Rate in

Vitro
Sample Flow Rate(sec)
Norml 20.07 £1.47
Control 2754205
5GS 21432237

a) : Mean - Standard Error
Normal : Normal blood.

Control : Normal blood treated with 10 % dextran.
S G S : Normal blood treated with 10% dextran
and 10 1g/10 ml of SGS extracts.

+ : Statistically  significant value compared with

normal data
(+: P<0.05, ++ : P<0.01, +++ : P<0.001)
* . Statistically significant value compared with
control data
(* : P<0.05, ** : P<0.01, *** : P<0.001)

50

40 F

30

Flow rate(sec)

Normal Control SGS

Fig. 5. Enhancement of blood flow rate by
administration in vitro.

2) In vivo

EHEES 21071248 sec, HIEELS 2626+
2.81 sec, SGS FEAEE & 23.95:2.91 sec= }E}
v EER vlste] iR REY] Wde B
ot fod gl sk UehiA g
(Table 5, Fig. 6).

Table 5. Enhancement of Blood Flow Rate by
Administration in Vivo

Sample Flow Rate(sec)

Norml 2107248

Control 2626281
SGs 2395291

a) : Mean = Standard Error

Normal : Oral administration of normal saline.

Control : 1.1 mé/200 g dextran iv. injected
group after oral administration of
normal saline.

SGS:11 m/200 g dextran iv. injected
group after oral administration of
27.3 mg/200 g of SGS extracts.

50

40

30

Flow rate(sec)

Normal Control SGS

Fig. 6. Enhancement of blood flow rate
by administration in vivo.
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5. fifiZE 2 (Pulmonary embolism) ¢ o]t %
FR

Collagen3} epinephrined] <3l f-x¥ i
Efe B dA BEE S &t & skt
AU 3081 ol 7t Ago] HYE,
B BB aspirin FZEAF 2 8vld] F 2
npefgto] FAW 158 ol wi|7F A& H
t}. ol wkale] SGS #zHARf>- 8nke] F Svb
27b AW 158 o rhu7E A& o] 375
%2 AEl R E FERIUTKTable 6, Fig. 7).

Table 6. Effect of SGS on Pulmonary Embol-

ism Mice
No. of killed or o
Dose paralyzed °
(ug/20 g /' No. tested Protection
Control ~ HBSS 8/8 0
Aspirin 2 2/8 75
SGS 2.73 5/8 375

HBSS : Hanks” Balanced Salt Solution

Control : 11.3 yg collagen and 132 ug epi-
nephrin/200 (0/20 g treated group.

Aspirin : 113 gg collagen and 132 yg epi-
nephrin/200 (/20 g treated group after oral
administration of 50 mg/kg of aspirin.

SGS : 11.3 yg collagen and 1.32 yg epineph-
1in/200 40/20 g treated group after oral ad-
ministration of 2.73 mg/20 g of SGS extracts.

100

80

60
40
L A
0

Control Aspirin

protection %

E

0. 7. Effect of SGS on pulmonary em-
bclism mice.

6. Dextran 1M JFAE o v]A]+= % E

1) 1/ PR 3R

MR E 8L X EEA o] 839:18.8
(x10°/mi) Q¥ WSte], HIARE S 686+5.67
(x10°/mr), SGS 7 EAEE & 789+7.24(x10°/ mi) =
A vste] HEMEEP.001) U= Hwhn
RS B9} (Table 7, Fig. 8).

Table 7. Effect of SGS on Platelet in Dexiran
Treated Rat

Group  NO. of animals  Platelet(x10° /)

Normal 8 889+18.8

Control 8 68615.67
SGS 8 7894724

a) : Mean = Standard Error
Normal : Oral administration of normal saline.
Control : 11 mf/200 g dextran iv. injected
group after oral administration of normal
saline.
SGS 11 m/200 g dextran iv. injected
group after oral administration of 27.3 mg/200
g of SGS extracts.
* @ Statistically ~significant value
with control data
(* : P<0.05, ** : P<0.01, *** :

compared

P<0.001)

1000

900 L

800

Platelet(x108/mr)

700

600

500

Normal Control SGS

Fig. 8 Effect of SGS on platelet in dex-
fran treated rat.

2) Prothrombin timed] m%)= &3}

Prothrombin time o g+ Rl = =5
ol 17.26:043 secdld] H|§le], HHEE S
30.55:8.14 sec, SGS FEAEE & 15.95 .26 sec
= HRE ) nlete] 94 (P05 e =
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g9E Hti(Table 8, Fig. 9).

Table 8. Effect of SGS on Prothrombin Time

Table 9. Effect of SGS on Ativated Partial
Thromboplastin Time in Dextran
Treated Rat

in Dextran Treated Rat Group NO. of animals APTT (sec)
Group aI\rIﬁolh;)lfs Prothro(rsr;lc))in time Normal 8 44.0+1.35
Normal 8 17264045 Control 8 678202
Control 8 30.5548.14 " SGS 8 39.6540.62 "
SGS 8 15.9540.26° a) : Mean + Standard Frror

a) : Mean + Standard Error
Normal : Oral administration of normal saline.
Control : 11 mf/200 g dextran iv. injected
group after oral administration of normal
saline.
SGS 11 m/200 g dextran iv. injected
group after oral administration of 27.3 mg/200
g of SGS extracts.
+ : Statistically significant value compared
with normal data
(+: P<0.05, ++ : P<0.01, +++ : P<0.001)
* @ Statistically significant value compared
with control data
(* : P<0.05, ** : P<0.01, ** : P<0.001)

o
o

~
S
——t

[N
o
T

o
o
T

Prothrombin Time(sec)

-

Normal

—

Control SGS

o

Fig. 9. Effect of SGS on prothrombin time
in dextran treated rat

3) Activated partial thromboplastin time
(APTT) o mlAl= AR
APTTS| digk adtelA= IEFHf o] 44.0:
135 secqlvl Wlato] B 67.8 2.02 sec,
SGS #FEAREL- 39.65:0.62 sec = VIER} ¥HHA
Frol wale] 494 (P<0.001) Y& W B
Z el itk (Table 9, Fig. 10).

Normal : Oral administration of normal saline.
Control : 11 mf/200 g dextran iv. injected
group after oral administration of normal
saline.
SGS:11 m/200 g dextran iv. injected
group after oral administration of 27.3 mg/200
g of SGS extracts.
+ : Statistically significant value
with normal data
(+: P<0.05, ++ : P<0.01, +++ : P<0.001)
* @ Statistically significant value compared
with control data
(* : P<0.05, ** : P<0.01, ** : P<0.001)

compared

90

70 f -

APTT(sec)

50

30

Normal Control SGS

Fig. 10. Effect of SGS on activated partial
thromboplastin time in dextran
treated rat.

4) Fibrinogen £ n|X& &

Fibrinogen & gk MRANA =
oA 263.3:10.58 mg/dIQle] whale],
© 1815:11.5 mg/dl, SGS #EARELS 244.75+
18.00 mg/dl o= HEEf A vt FIA
(P<0.001) 3= g RS el ATk (Table
10, Fig. 11).

EHH
HIREF
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Table 10. Effect of SGS on Fibrinogen in
Dextran Treated Rat

Group  NO. of animals  Fibrinogen(mg/dl)

Normal 8 263.3£10.58

Control 8 18154115 ™
SGS 8 244.7518.00

a) : Mean = Standard Error
Normal : Oral administration of normal saline.
Control : 11 mf/200 g dextran iv. injected
group after oral administration of normal
saline.
SGS:11 /200 g dextran iv. injected
group after oral administration of 27.3 mg/200
g of SGS extracts.
+ : Statistically significant value
with normal data
(+: P<0.05, ++ : P<0.01, +++ : P<0.001)

compared

* @ Statistically significant value compared
with control data
(* P<0.05, ** : P<0.01, *** : P<0.001)
300
.
=250 | {
:
cé_)) 200 I
i 150
100
Normal Control SGS
Fig. 11. Effect of SGS on fibrinogen in
dextran treated rat.
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ML & 18 AR BRER oA &3] ALgsE
Azoldt.
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Jaao FBE

Akt Sagow o g gledl, A
o 1
T

°

g 164714 24§l A9k 04 ¥
e 9732 9 4ol elgeld 97l

AU, A EAF719 sfold TIkkEt 4
7ol ¢ W B’ T KR o]
v L, BRI o1 KR, AU g
A= W Sl gheet Aol TdHEE £
A=, o|AEL BF AAA A 7]
¥,

REAS RS < RS - BB A »
T I ST Y S N A =
olg}sle] [LEEHY EROE QA 4E A fLo) W
A 4 Qlrkar Adsiglon, < IR - 7Rk
W » PVAME “ HETEE FIREG
EEB.OMmG TR S0k ORI E
T A E KD A St B TR
S5 AR BRIY. HeES e v
Bfim e oFER pAH o] =, I Mk
450 B, )IIA, B, LA, fLfs R
M Be S84 THTR, IEEEGTH
o, EEEIMEERD JRAGEE, Mt ge BiER
A s MRS, REER Hias
FEHEo = Q3 MBS Tk, EiF & m
el BdEo = e g R don
27 MHEASE, FmARE FATehs MmiHeEE
o -89 4 glodat ErE.

wbA] AA= B iiel fime 282 gt
Walr] st ik EE E fER, fi-
brinolytic activity Z&]al RFHE A wE
MyEEE, Mg 8 2 dextrand] <3t
MESE %58 #& M/ Mx®, prothrombin time
(PT), activated partial thromboplastin time
(APTT), 2]l fibrinogen &S 723 Th.

/i e B ACR M R

ADP(6 M) el allx FHEE i/ HEskd
gt A e

8= JIEskr] sk, wmEd Wdk &k
BER (%) JAE&S A=

Fitted® 222y &% E.. ECyx ¥
y9] pharmaco-dynamic parameter = (Table 2)
o Aelstdetl, 5 AR ADPE AHS
T A Epms 9306 %2 Ve, ECype
461 pg/ml 2 Vehyy,

Epinephrine ¢ 7-%-& Emn} 15153 %, ECx
2 1241 g/mle 2 ERsT). Fibrinolytic ac-
tivityol] thel ZR A= OGS FoftolA] %k
3 izt vlste] A1 Azt vl A
e 9kth(Table 3, Fig4).

I GFEE o wWE myTRE BFE o A
Al in vitro oA IR GREE BIES AR
FEHEFEL 2007:147 sec, HEBHEL 275205
sec, SGS HEAFE & 21431223 sec = }Elt
BB vl FEMEP<OONJT I
& HCRE U AT (Table 4, Figd).

In vivodlA myTRES HE S &R, &
RS 21.07:248 sec, H WIS 26.26:2.81
sec, SGS FRHAFE L 23951291 sec= ielt
HRBA vste] mik RES] FA T Beo
v foA Qe ddbes vERbA ggktt(Table
5, Fig. 6).

Collagen> BFEE=Z WAEHAES shiol
o, &, WE, W, B sd EA% 2ol
U &2 gk #5278 I Feld
Kt gelatino] #th. epinephrine &I fz
B oA el hormone o] G7FA R Ae] A
o= DA EMsk] DiEHE R Lol
A dEYE MRES M A7) M EEe)
fEMSte]l Mm-S KA § ek Bl &
83k i 2 OEEES AT B
FEz A allMe BiRS kA7 iR
pjo=2 A8ty Wk PEIFERE ol thsiAl
© WHEfFAS ok BRHES ENAA
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SRR S ol R & I

Collagen3} epinephrined] <J3l e fifi
R HmdA HEE S Sk S skt
=714 3087E o wHZE Algo] HU=H,
B BB aspirin FZEAF 2 8vld] F 2
opEjRlo] FAU 153 o] w7} Aol
Atk el wkele] SGS HER > 8vld] F 5
rEE S 158 ol whZE AgHof
375 % #MEH BRE ERITH(Table 6,
Fig. 7).

Dextrang- FIAjsle] M-S #FH A +
SGSe- #Bdste] Ifiv]Mix 8 prothrombin time
(PT), activated partial thromboplastin time
(APTT), fibrinogen & 2 &3tk

oo WedME EREfo] 889:188
(<10°/mr ) Q1El) w]Bho], $HHEFS 686 5.67(40°
/), SGS #ZHARE & 789 7.24( A0°/mi) = ¥
IBFEA nlsle] HEM (P<0.001) A= Hhn 2%
X5 20 (Table 7, Fig. 8).

prothrombin timed]] gt R = EH
FEol 17.26:043 secRlul wHlslo], HEEHS
30.55:8.14 sec, SGS FHAFEFE 2 1595 #).26 sec
= HEH I nlste] #94 (P.06) Ade d=
g9E Hti(Table 8, Fig. 9).

Thromboplastin & M##EEE o] FQgH A4
= ikl MAELe] e prothrombing-
thrombin ©.2 WREO 2 A |kiMe] #eldhs A
o2, 43 HE thrpmboplastin time(APTT)
o HAHEA L AP 799 ool olt]d Y&
7V ZARLE AALR o] AAtdlA ol dAE
Hole A2 YAl &gt a2 ¢Jnls)
= Aotk olejd APTTHl U3 &alolAli=
IEHERFO] 44.0:1.35 secRlEl] wste] HIRAR>
67.8:2.02 sec, SGS EHEE 2 39.6510.62 sec 2
vielt #EERE Ol Hlsle] -9/ (P<0.001) 3=
A R E etk (Table 9, Fig. 10).

Fibrinogen [fiy#EE 7179 HEdA
ARt BERE Tl ko] HEE o A

ZHT gel R WAl fibrin®] HikESC]
ok FEBEOlA Sl ARRERS, A HHRD BEHE
e JHE, dBe] B ute 1 glo] E
Sk =

Fibrinogen #o] gt R = EHEHF
oA 26331058 mg/dIQle] whslo], ¥ HAEE
< 18152115 mg/dl, SGS #zHaff- 24475+
18.00 mg/dl= #HEEF wlsto] #A(P<
0.001)+= g HCERE el Atk(Table 10,
Fig. 11).

Ll Lo HEEET Hol Beie M /Mg
G IEl e BiRZE HIH 2 ORI RE &
oM BE froA e umie auE e
Wt

fidad Ses A¥Hem Huss] 4
ate] in vitrodl A iR B HIE (EAT,
fibrinolytic activity 12|l IMEAEE o we
MmytRE S W2l in vivodl A fifizEle
5k B dextrand]l o+ MIRGE FF¥ 1% I
/Mix#, prothrombin time(PT), activated par-
tial thromboplastin time(APTT), 2]l fibrin -
ogen &£ HES AR, 3t &2 fwe

A

1. ADP= FEH i/ B #40F 80k
oA Emax 9 ECxo] 242t 93.06 %9t 4.61
mg/ml2 eI, epinephrine © 2 35
B R EE IE 2R 7t
7k 151.53 %<} 12.41 mg/ml= e}

2. Fibrinolytic activity o] w3t 2R+
SGS FofwrdlA Fd dixd Hlste]
o291 A7t el A F.

3 i SFEEdl W mMyiERE Al digh %«
R M vitod| M SGS R ELRF o] ¥
B mlE FEEIS RS WY
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4. fifizgte ol gk FCR A= SGS $ZBRE
o] 375 %< #f FCR 5 Ve

5. Dextran $51 fmRE ZdldlA SGS #zEd
ol Ayt fibrinogen el thal Al
v YA Sl g, PTeE APTT
gt g3l oA dv fEiE AR
& Ytk

BIE AJACE R, Mk SFA IS S
W LR BREtA 2 ¢ ds A
= e
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