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The Experimental Studies on Antithrombotic Effects of Hyunhosaiksan

Min Cheul Lim, Dong Hee Kim*

Department of Pathology, Oriental Medical Collage, Daejeon University

The purpose of the present study was to investigate the effects of Hyunhosaiksan (HHS) on antithrombotic
actions which include blood activation, thrombus removal, warming of circulating blood, and the control of pain on
abdomen and lower and upper burning spaces. HHS significantly inhibited platelet aggregation induced by ADP and
epinephrine in a HHS dose-dependent manner when analyzed by the Sigmoid Emax model in WinNonlin. EC50 values
of HHS were 1.71 ug/ml and 0.004 ng/m! for ADP and epinephrine respectively. In the vivo study, HHS inhibited
pulmonary embolism induced by collagen and epinephrine, which was however statistically insignificant. HHS increased
number of platelets, APTT and volume of fibrinogen significantly as compared with the control group in dextran-induced
thrombus model. Furthermore, HHS stimulated levels of blood flow in vivo though its effect was not observed in vitro.
These results suggest that Hyunhosaiksan (HHS) can be used for treating numerous diseases related with blood
aggregation and circulation problems. Further systematic investigations on the synergic effects among drugs used in
the oriental medicine as well as in the western medicine in relation to thrombosis therapy would provide an important
insight into the potential therapeutic applications.
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CHREY PULRER tE dF

2 LEES, BER eSS MEEE Jo7ius wWalay
FELool 01271 % S, BifE iR IBHEO 2 FrREolM =
MRS, HU/MEEEE 2 antith-rombin 8457} 018% 1L Q)
O, FEMAE oIHG] £43 BIERCl FESHL Yol, 018
m5col) 1T wrgol e ##EU} o)FAXIL J2m, o2
B3I RAMol ther sk 8 edsiAl olFoxaL vk

ololl BEe= FH BEEY KR £ Y BYe BIKsl
7! ¢t —EROE, BMZE Q1% £ HRoll ARSI Ue %
PARES FUMRIERE #MB6IaL i & B R SRE B
PO MBRAEM AT MIIRIERAS i EHE BHtSILAL,
in vitroolA] platelet aggregation, fibrinolytic activity, blood
flow rate Soll B|X& &S BIESHL, in vivoollA] pulmonary
embolism, dextran HE YIS [MI/MEE, prothrombin
time(PT), activated partial thromboplastin time (APTT) %!
blood flow rate S BIETH &R, FALUE BRE L71d

&3k dioirh

SR

1L SER 9

K EEol Y #BRE Fe #FE  180~250g9
Sprague-Dawley|( tHOIIESEAE], EHEL 24Y) #tE 8
B2}, 18~20g9] ICR(International Cancer Research-tHSHIE &
B4, SE5L S84 43, #H5% 287X @k fHARET
WX 221% o]}, =AY} 8.0% o]5l Y 5.0% olgl I
8.0% olgl, Z& 0.6% O]}, QI 04%0]4} {UAL Ba ¥ Co)
S 2S OO HAEEIL, A 22227, B RE 50+:10%, fE
B B§R 128%R5(07:00~19:00), MBES 150~300 LuxZ HESHA 2
BB BHRE R BEAZ £ 8 87} —ESHL BE
S SRk RIcke]l EERol HRASIMTE A HERol AT %
PRE BRS (MEKELH) 4] HSIKoH, Bl BYS K
HAER WERAHROIA BASIEIL 189 REY HES
o3 2t

Table 1. The Compositions of Hyunhosaik-san Extracts

8B 3z 5 B F A &l
%8 E Corydafidis Tuber 10
® B Angelicae gigantis Radix 10
F B & Paeona Radix Rubra 10
BEUD Pollen typhae 10
2] # Cinnamomi Cortex 10
" O H Coptidis Rhizoma 6
KX 0 F Aucklandiae Radix 6
& Olibanum 6
ROB Myrrtha 6
g B Glycyrrhizae Radix 5

Total amount 79

2. Alek 2 717]

ol S RBES Dulbecco’s phosphate buffered
saline (DPBS-A; Sigma Co., US.A.), normal saline(Z&jA|Qk,
Korea), Hank's balanced salt solution (HBSS: Sigma Co,,
US.A), collagen(Sigma Co., US.A.) ephineprine(Sigma Co.,

US.A), dextran(Sigma Co., US.A), 3.8% sodium citrate(Sigma
Co., US.A), ADP reagent (Chrono-Log Corp., U.S.A), collagen
reagent(Chrono-Log ~ Corp., US.A),
(Chrono-Log Corp., US.A), IL Test TM PT-Fibrinogen
HS(Instrumentation Laboratory, US.A.), IL Test TM APTT
Lyophilized US.A),
fibrinogen(Sigma Co., US.A)), acid citrate dextrous(ACD:
Sigma Co., US.A), heparin(Sigma Co., US.A), urokinase
{Sigma Co., US.A.), aspirin(Sigma Co., US.A)E {FMHSIUCE

23— serum separator(%4 X}, Korea), minos-ST(Cobas

Co., France), centrifuge(Beckman Co., US.A)), rotary vaccum

thrombin  reagent

silica(Instrumentation ~ Laboratory,

evaporator(Biichi 461, Switzerland), deep freezer(Sanyo Co.,
Japan), freeze dryer(Eyela Co., Japan), autoclave (Hirayama,
Japan), ultrasonic cleaner(Branson Ultrasonics Corp., US.A),
roller mixer(Gowon scientific technology Co., Korea), vortex
ACL-100
(Instrumentation Laboratory, US.A.), platelet aggregation
profiler Model PAP-4(BIO/DATA Co. US.A), silicon-treated
cuvette(BIO/DATA Co., US.A) g #HSINCL

(Vision Co., Korea), camera(Nikon, Japan),

3. WIRS] R

LHIFE (15 HHSE A)3)) 28 & A7)0l il &
K 1,300 meS @2 F 3R Ak MSHL, o1& 33 o3l
RBWE rotary vaccum evaporatoroljA} B BEESIICH
round flaskoll B#EE BUEE -70°C deep freezerollA] 465[E HE
Sal, 2405 SOt freeze dryerZ it BRI 18Y 5824 9
RS oA Kol LESH BES AMARIKl BB F
FBIECE

4. In vitro test
1) MR K BUE

1285 DAk 2IRE #R0H ST|ES M BRCZRE &K
met S 3.8% THLRIEEC] B0l —ER HEd N
Wk 1:99] WAE @il LS8 (900 rpm 108)8l 4562

BE]} platelet rich plasma (PRP)E QU BES TR BOOH

(3,000 rpm 10£)3}d platelet poor plasma (PPP)E ARYTI. PRP
& R R BLE T P30 EUE FEOl BEsSIICL
WY Hill/IVMR SRR E platelet aggregation profiler model
PAP-4 (BIO/DATA Co., USA)E HFSINCH, 8% BEE
ADP 6 uM%} epinephrine 5 zMo] EHTE 3BICh
Micro-magnetic bar& & silicon-treated cuvetteol= D|2| 3
7 CAlA} incubationA}Z] PRP 320 42} HHS 40 & @ 1L THA|
incubationg} & ADP 40 & I8k 587 KMEAIFATE

W2 FEkol BEAIZIL HEsle FRKCH, &
% EEIY 10, 5, 2.5, 1.25, 0.6, 0.3 mg/meo] T T & PRPo| 715}
I BE FEHE @Y AMA 37Tl 323} incubation 5133
ol WS A3 vix|gtols PRPo| volume SH&E7) 2o &
BEAEK 40 & 718 5l BK BE %S FESI & % b
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AT Q1% /MR BEE VBN & A BR RES L
3l9om, PRPE Q2 & 25f] Qoll ZE BRS #EFAIZCH
B SE SQt BEE 37CE #RrclaL #et #EEs 500-1,500
rpmQ & 5k 528 nmollA] BEEES BIESINCE Bol A
=l BEE ©s  Ald A

transmission maxium reduction percentE EHBIGCE

aggregation©|

Inhibition% =-2=8 x 100

A=34f@B¥(vehicle) | maxum aggregaton %, B=2&4) RI2#5C| maxum aggregation %

BEY BENAY aggregation(%)S meantSD.SE LIE}
UL, BB B HEHIQ BB Student ttestE ) B
ESIEC)

2) PD analysis

ADP &} epinephrine2 BEHTHE FRSIH 22 & B
EollA19] aggregation % & FEHGHL, Sigmoid Emax modeoll &
FI5M fitting6}iTt. Computer program WinNoling 0] 51
fitting® ZEZ 12 O FHE| PD parameterZ Emax, EC50, » £
EHolgrt. Emwe MERE VERIE pharmacodynamic (PD)
parametert- Y7 R % HIEHUIE AEN KES BB
2 ElEsikd Edioidch Ewo  gmyEisiE
dynamic) BIQ! Fit: S U R0l tHd #AS (potency, EC50),
W0l ¥EHE  (efficacy, Emax) B HR-EE  #hRA 9
sigmodity (Hill coefficient, r)2A! REECH

3) Fibrinolytic activity EIE

B 07%7F} EEZE fibrinogen(plasminogen-containing,
Sigma)S 0.05 M babital buffer, pH 7.80) =1 ¥ 5n9) BEE
01 m¢S thrombin(100 NIH/m)ol B0} 4 & ol petri
dish(85x15 mm)ollA} RATIITE O1RE 37°ColA 3023 KESH
o] fibrin plate7} FRE S WESIIL, KR fibrin plate o]
diskE ol 23514 [sw—fﬁ%jﬁﬁﬁ urokinase 0.1 m¢(100in/mf)E BH
&hil, HHSE BEZ MESH Tl 37°C incubationol] 244]7¢
=0t @l B = whole welld] AVIE FF5M] HMEEF
o} BRES HE0IUch

4) Mif RE AZE

Heparin(1000 units/ml) EHS} syringeE 01&3l —i IE
® A9 Ll FHE S HMAINCE MKS acd citrate
dextrous (ACD) B OE 5ult #RESH thg —&s 2719 wel
e @EsH 3 Ik EE s B8 BIESICE 1
ol dextrane @S #EERD HHSS M8 HEHCOE 28t
SR, S B MRS 37T/ #FE TS s er HHS
£ @1 527} pre- incubation A|7) & M HEE BESIACH
5 o) B MRS 71508 BHE 2 me 37|18 7% |elEdS
ERskET Zole BES BEsKErt

(pharmaco-

5. In vivo test
1) KfiZ#2(Pulmonary thrombosis) 5%
WA 29 FHEE Kimura®l B8R 570 1E310] B

STt B e BS2A oF 18 g-20 g BES 47 ICRA
mouseE {FRSIGII, HHSS 20 g ICR 4FE HECT MH
7.76 mg/20 g/day S £EAEK 0.2 ol FEHFAIA oral zondeZ
o185k 23] &M HESKIT) MRS HFRE M/MT EEEAZE
(11.3 4g9 collageni} 1.32 g9 epinephrine)g Hank’s balanced
salt solution (HBSS) 200 ptoll &BETE EBSIH L, ICRA
mouse] BFA 20 g 200 1) FHECE B#pikol E55K
Ch 5 WS M5 BT 2480 KA & MUMR BE FH
SEO| FRAR TEH 285R9 Mol LIS BES HHSS ICRA
mousedl] 201 REASIROH, BiLAHEECZE aspirin 100 mg/
ke2 £ 0 RESIGTE MMBRHRRE /MR BE R /s
QI5ke EASH= mouse RCiZY) MiEL FS2ERE R#E
i B oA BOEZ RSN, o7 fEs 208
ol Y #EEe AL B' MEivt FHEE TE &
#OF BIHTh
2) Dextran [ 8% FH BH
@ Dextran R W& i H £ &R
B SuiglE 17CF &k E#Ef(Normal), #HIBHE
(Control) & EEBL(HHS)CZ 27t LITRC) EHES £HR
BKE $tiaohl, HRES £HEAEKE RHETH A 1417} o
dextran R HRLE HESIK O, HHS REFE 77.6 mg/200
g/dayS £HEAEK 2neoll BHESI oral zondeT HEE SHF
off 13] &0 ®HMSIL, 0] & HAAIY & HEkSI] 1413 Holl
o] 18] RO RES & WEEY B3 AHSE dextran #
Il FEEE ZHHSINTE Dextran B K8 FE : Dextran(BEALRY
21THe AHAE Kol I MESIEA 2KS] BEEAIA 10 %
BES BIS TS0 1.1 me/200 g(rat)® ERS Eigiko] 38
olvo] 2B HEBSIL, 48R 88 & OB FHE KOS &
B RES BESISC) ERE U BRRS 'R Y ol £
ABKE Rmol] HERI B3 AlZol &4 BRE RECH
Art
@ MRS BIE
/MRS BIES 3.6 % sodium citrate BHE 7HAT 488
il £ UE GE)MRIER, Minos-ST(Cobas Co., France)E
ARSI U/MEBE BIESIIT
® Prothrombin time BIZE
Prothrombin time2 3.6 % sodium citrate 8N & 71X 1L [
B £ % 3,000 pmC E FLSEEE OBl B LD
z AHAEKSY L1E 428 o8
Diagnostics, US.A)E S ACL- 100(Instrumentation
Laboratory, US.A.)Q. 2 BIZE3IAC
@ Activated Partial Thromboplastin time I
Activated Partial Thromboplastin time(APTT)Z 3.6 %
sodium citrate 89 & 7MKL Bk IO # 3,000 rpmlE F (s
HEWE o185l MimS ECIS & AEAEKSY 112 H2 ¢
€ Simplastin Kit (General Diagnostics, US.AYE F#RISIA
ACL-100(Instrumentation Laboratory, US.A)S 2 BIZESIRTH
® Fibrinogen B BIE

Simplastin  Kit(General
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ZHRES FURIER g

Fibrinogen & 3.6 % sodium citrate BHE 71A I ([
R % 3,000 rpmO E ELAHBE 0185l MBS BEld &
EHRENXS L1E 42 ©l2  Simplastin  Kit(General
Diagnostics,, US.A)E AMS38lad ACL-100 (Instrumentation
Laboratory, US.A)2 &2 BIZESIHC.

3) iR HE BIE

HHSE 106 SDol|l 4201 #8511 dextranQ 2 il #AE
€ FEE St ChS heparin(1000 units/ml) XI5} syringeE 0)
85l RMOIATE. FRMB MIKS acid citrate dextrous (ACD)
BR2E Suf RS che —ESH 2719 RelEg Sk bl
o M #E DX EES BESINTE 5 n) B8 NKS
BEEOT BR 2 md 271E /I REIZE @Bshe dels
kS WESId RESIIAL, EEkol AHSSH M8 MRS 37T}
HEFETE 3IRich

6. HEat

BB K& unpaired student’s T-testZ 5K #at &
BSIN Or P<0.05 & P<0.01 Kol BEMES RESIKICH

4947

B In vitro
1 M/ EEE(Platelet Aggregation) Ml R

In vitroof| A F# BEE ADP(6 M) QJSiA1 ZHE /MR
ol thot HE BRE WESH] 6l BE i3 8K B
££4 %3 inhibition %& SEHSIHC) WA HHSE BERE(10
mg/mé, S ng/mt, 25 mg/mi)Z EHESIY ADP(E xM)ol SJ3IA
FEE M/MT BE RES BTSN =, HBEIHY K HEE
o} 61 %2 Vil B, HHS 10 mg/mé REBS FK HEE 0
%, A 100 %2 VIERD I, 5 ng/ml WERS FA BEEE 2
%, HIEIER 96.7 %E LIERGOM, 25 mg/mt REES RA BB
& 13 %, H4IE 78.68 %2 LIEhdThFig. 1).

PSR

— 1 NIRRT —

— tmmmr — Jdeinl .

Fig. 1. Effect of HHS on human platelet aggregation induced by
ADP. Each line represent the platelet aggregation curve recorded on a chart at
a speed of 25 em/min. where the relative optical transmission of PPP and PRP
were designed as 0 and 100 respectively. 1 : Control, 2 : 10 mg/m, 3 : 5 mg/ml,
4:25 mg/ml

Epinephrine(5 xM)oll 18l FHEE M/ME #igEol i) B

- 933 -

= BRI HRTEY K #SF0] 63%F Vet oL, HHS
& ADP 53 F— BERI(20 ng/mt, 5 mg/mt, 2.5 ng/me)E &
B MEpolAE BT BA BEE 0%, MHE 100 %2 LE}
WTHFig. 2).

Fig. 2. Effect of HHS on human platelet aggregation induced by
Epinephrine. Each line represent the platelet aggregation curve fecorded on a
chart at a speed of 25 om/min, where the relative optical transmission of PPP and
PRP were designed as 0 and 100 respectively. 1 : Control, 2 : 10 mg/ml. 3: 5 mg/
m, 4:25 mg/m

2. ADP} epinephrineol] tHgt Emax, EC50 W y #t

% ®BEol ol inhibition % computer program
WinNonling 0] 838} Sigmoid Emax modelol] H 83} fitting
Sl (Fig. 3), fitted® IEAZZRE] 41&¥ Emax, EC50 Y
7 @] pharmaco-dynamic parameters= Table 20l L}ERS H}Q} 2
T R FEME ADPS S 22 Emaxt 13439 % 0|1,
EC502 171 pg/ml OJR1L, epinephrine®) ZS+& Emax7}
96.36 %, EC502 0.004 g/ml ©F UERAC} Sigmoid Emax
modelol| A #H#R9) sigmoidicityE LIEWHE y 2 ADP7} 048 2
LIERGTHTable 2).

2D Graph 4

~&— Conc.{ughmi)vs Bl B & M ADPY%
O Conclugimi)va® 8 M UEPY

Y Data

Fig. 3. In vitro pharmacodynamic response (inhibition %) versus
concentration of HHS 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 predicled
values of ADP and epinephrine.



Table 2. Pharmacodynamic Parameter Estimated by Sigmoid Emax
Model in WinNolin Program

Parameter

nducer Emax (%) EC50( # g/ml) b4
ADP 134.39 1.1 048
Epinephring 96.36 0.004 -

3. Fibrinolytic activityoll D)X]= %8R

Fibrin plate 4}oil diskE 01838} Bk BEEC] urokinase
£ 0.1 ml(100 iv/ml)E A5, HHSE BERE 253 tla
37°C incubater ol 24 BRE SOt WESI BT &= whole well
9 A71E HES Zi, Bt #HEEEEQ] urokinaseol Al 2.0cm
T fibrin plateE WE##A1Z11, HHS REFE BE KENS
&£ fibrin plateE BFEAIZAXQ Bt HEEDCUE SRHQ) &
F7} VIERA] 2}rH(Table 3).

Table 3. Effect of HHS on the Fibrinolytic Activity by Fibrin Plate
Fibrinolysis size per

Group Concentration Dilutions(cm)
Urokinase 10 iu/disk 20
Sam A 10 mg/disk 10
Sam B 5 mg/disk 109
Sam C 25 mg/disk -

Urokinase : 10 u/dsk treated group. Sam A : 10 mg/dsk HHS treated group. Sam B :
5 wg/disk HHS treated group. Sam C @ 25 we/disk HHS treated group.

4. Mz Fikol WE M FEEA AlX= HR

EHES MR B EWS REAA N ZRE BT
SR ERBS 25.7411.25(sec), $HIRBES 27.00+1.45(sec), HHS
BEPFS 2644+0.88(sec) E LIERLT BfEEO) BISlo] II# HE
7t BABIR LY, HEMEE VERLA] gdtrh(Table 4).

Table 4. Effect of HHS on Blood Flow Rate in Vitro

Sample Flow Rate(sec)

Normal 25.74+1.25

Control 2700+1.45
HHS 26.44+0.88

a) © Mean + Standard Error, Normal : Normal blood. Control : Normal biood treated with
10% dextran, HHS : Normal blood treated with 10% dextran and 1 mg/ml of HHS extracts.

H In vivo
1. % (Pulmonary embolism)oll thh R

Collagen3} epinephrineol] 9|3l FHEE MER HEAA &
a2 sulg) & 7Riglvt SHU 3087 ol HiE} Frigol ©
2, Bt HIEEQ! aspirin REHS 8Ul2lF 2mlTiviol FAu
15% o]} Mg} Hi =IUCt ololl visked HHS &8s 8ol
2l 6rlEl7t AL 152 old) MEr} FREElo) #REo] Bld}
o} oF 14% ikl HRE VIERNRACKHTable 5).

2. Dextran #21 #HkEol DRl WR
1) M/MR#Eol T1X|l= R

/MRS Lol A= TERSRLO] 889.00 % 18.80(x 10°/ni)QIE!
HI5lo], BEB®S 686.00£5.67(x10°/m)& LIEIG 20, HHS %
BAELS 765.00+6.99(x10°/nr) 2 LIER} B FREOl IS HEMEU
A /MR BES NH6I8THTable 6).

Table 5. Effect of HHS on Pulmonary Embolism Mice

e e

(mg/209) / No. tested Protection
Control HBSS 1/8 0
Aspirin 2 2/8 60
HHS 7.76 6/8 14

ABSS : Hanks' Balanced Salt Soluton, Control : 113w collagen and 132 w
epinephrin/200 wt/20 g treated group. Aspinn @ 113w collagen and 13 w
epinephr n/200 «l/20 g treated group after oral adminstraton of 50 mg/kg of asprn,
HHS 0 113 wg cofiagen and 132 w epnephnn/200 «l/20 g treated group after oral
administration of 7.76 mg/20g of HHS exracts.

Table 6. Effect of HHS on Platelet in Dextran Treated Rat

Group NO. of animals Platelet( x 10°/ ad)

Normal 8 889.00+ 18,80

Control 8 686.00+567+ +
HHS 8 765.00+6.99™

a) © Mean + Standard Error, Normal @ Oral administration of normal sakne. Control -
11 m/200 g dextran 1v. njected group after oral administration of normal salne.
Glhbbht = 1.1 @/200 g dextran 1v. injected group after oral administration of 776 me
/200 g of HHS extracts. +: Statistically significant value compared with normal data(+:
P05, ++ : PO, +++ @ POO0Y). * & Statstcally significant value compared with
control data(* : P0.05, ** : P<001, ™ : P(0.001)

2) Prothrombin timeoi] R|X]&= % E

Prothrombin timeo}] tf$} HWRAAIE [ERBES 1350*
1.73(sec)Rlull HIBle], HIBHS 1540£1.39(sec), HHS #HHHEES
13.60+1.10(sec) 2 ¥ fafol] Wil PI7} BASIR 2V, HEM:
2 UERIA] gdUtHTable 7).

Table 7. Effect of HHS on Prothrombin Time in Dextran Treated Rat

Group NO. of animals Prothrombin time (sec)
Normal 8 1350173
Contro 8 1540+1.39

HHS 8 13.60+1.10

3) Activated partial thromboplastin time(APTT)oll B)X1&= HE

APTTO tish RolAM & ERREE 54.50£1.40(sec), BIREE
& 63.20+1.20(sec), HHS $#B#ES 56.301.12(se) 2 LIEN} #5
fBatol] BBk HEHUUA BASIHTHTable 8).

Table 8. Effect of HHS on Activated Partial Thromboplastin Time in
Dextran Treated Rat

Group NO. of animals APTT(sec)

Normal 8 5450140

Control 8 63201120+
HHS 8 56.30+ 1.12

+: Statistcally significant value compared with normal data(+: P(005 ++ @ PX001.
+ 4+ POOO1) * : Statsticalty significant value compared with control data{* = P(0.05,
* P01, = PC0001

4) Fibrinogen Boll 0]X]& HR

Fibrinogen ol thigl #HRoIM= EEES 23500+
6.57(mg/dl), #EEEES 209.00£7.31(mg/dl), HHS RE#S
234.00+281(mg/dNCZ LIENWY, ##8Efol ndlal HEMUE
HME LIERNATHTable 9).

3. M #EEo mXe HR
Dextran® 2 MMES FHEAIZ] SDollA} MEE HAGKA 1M
i OHEE BESt 21, ERES 2644+085(sec), #HEHHS
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LHRHY FRERA oigh 37

33.75+1.10(sec), HHS %0282 28.75+1.23 (seq) & #fER¢A] 1]
St HEY Ae B BRE VERATHTable 10).

Table 9. Effect of HHS on the Volume of Fibrinogen in Dextran
Treated Rat

Group NO. of animals Fibrinogen{mg/dl)

Normal 8 23500657

Control 8 20000731+
HHS 8 23400281

+: Statstcally sgnficant value compared with normal data(+: PC0O05, ++
+++ 0 PX0001), * © Stabstcally sgn.ficant value compared with control data(*
P00, ™ P00

P01,
: P005,

Table 10. Enhancement of Blood Flow Rate by Administration of
HHS in Vivo

Sample NO. of animals Flow Rate(sec)

Norml 8 2644+0385

Control 8 3375+1.10+
HHS 8 28.75+ 123"

a) © Mean * Standard Error, Normal : Oral adminstraton of normal satne. Control :
1.1 m/200 g dextran v. niecled group after oral admnstiraton of normal saline, HHS
11 m/200 g dexran v, niected group after oral admnstraton of 776 meg/200 g of
445 extracts. +: Statsically sgnfcant value compared with normal datal+: P(0.05,
++4 P00, +++ - PXO00N * Statsteally sgnfcant value compared wth control
daial® POQE " RO T PTGy

al ZF
E¥ MOl Mol MAEIAL EE TS e Hge
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T} B3} ol2idt MY HIRE S5l WEILR By R &0l
M¥%o) #REES WA 3L, NES BHES WmklIin, Wi
R S W/ED L MIBRES HEAIZITHE Kol 0|21 Q)
on, BRKCET olo] BHEY HEMUE FH R/ BE
U T Utk & MO LHIRES EYIRY LHUAFH 59
B2yo) YoM, KH BRS ol Wt 4 #2871 ot
(RABRK) VolAls Mt 40g, LHIR, MER I i 30g,
A&, 98, RSE, - 2008 B BANR BLEHS
BICHL 3INOM, (RERXE - BAFEH) oA #8, &
B, PR, G5, R0D), THR(D) 2 E2OE, MEVNE
s, SESHTMALERT, HEEES BITIL LY, &
BME) JolAe MERER), RS TR WEI), B
B, W 7 4508 BRSO LRl I3 LIRSS
BITHERES BOICIL 10, (kAER) YolME THR, ¥
B 40g, FRYEE 20g, #00s 12g BRI, (1) 10g, MLESTE 8522
BRSO ML, SIS BT ST, (LESL®E) Yol
Me ZHIR, EE RaTE BE(0), B 0g ¥E K 45
B3 128, HE(K) 10502 BRE0l BAY LSS, L IEMER,
—] MEMS BT TR ATk 20T BY) R
weE, RS, THR S BN gy SLENCE BAE %
1, oi7)ol) 22} LRI Y TR Eme Bedid, F2
RIS QI3 0 - Bk BA Y & KB MAYIL Ack
£ WRolME IS g BT S43 EME #KE
ol wHIRHS REZ BESIGE, ol @ % Y Y
0 gwyIRIC) 48E fERol UiS BI%E ol Hot RS BME %
R RS BES 2010t Wikol QA MK B KA X
B WIS 4HUW U2l 2ot LHRS B &R BR, ik
= EFCE MGk, QEmEG ERRE S2 Beim”,
SERBIIE MyEE 0, /018 SBET, W - SUSIER, NRE, &
IR - 189 fEMO) TS WA FFoE P07} QUoh. MERs mmAm
WIS 1LY, PURIBIE (EFICE MAINT, M & MAEH, BE,
BiE BIRES S wolim®, XRHN RS FERRH, A
B SUAE (ER, MU/IMREESE A (R, PRI EERIEAENE
i, fUSIMER Sol ®&*8 np} Yok HHS FHmkm,
WIEIE BORER, BAMR FRCE KR, AREL 59 4
m, 3 MM HMED Q6 BASE, OERE ERES
(53t07E), BRAR, THBHRE MNMEWEES =2 wonf.
olol| thSh MEGTY FFZEE S endotoxinoll 93] HFRE BSH B
Msee o) o)X= 98FP?, moused) MiF prothrombin Time
off pxlE B8, 1% - /EER S7) Utk REES B
I, BoRiERE fEROE QMRS BMES, BERN HEAS,
otk S B, MRHICE FE, Fll/IMEERSE ER
Zo) ®&8 b} QT S BANE, KELS B
Ik EFCE Wi, mEmE, THEN, COlm S 1Bd
oH. ololl tHE WEM FIEEE MRBIER, LBER RS
fER, MUII/IMRIES 2 MRl (B0 &% virt ok &
HE BRRT BRESE S BNEE FROE mER
5, SRS, BRE NERESEE S B3I, oo g



KR IREE MEBBER, RS WMHER, ek ER
E0] WEE vy} YTk ABFS BRISI, 1L, 83 (FRCE
LERAE, SRR, ISR 52 Kolm®, olol thd BEM
MR BE W EERR TR, 20EE BT, IU/MERESYE
o E A Soll tiS M5 197} Quot RS MR, H
BB SO EHCOE mammses, B, & S Baim®,
ololl thEt HEHY FIEE ABT B—3 FE* 71 o)Rol7 nl
7} Qrt. o] Hloll HES BHER, BAHS EAQE BAER,
BobEA, BE, ol £ BeWD, TLAFE, AETE Sl
Sl HUE (EFD, KRILBEVERR, (80 SREHER, HBBIER S0
#E*78 vt YoM, AEL (FRILE BPAE (FRSE B
ERM, WIS, Bot, M S8 Bath”. o9 Zo| ZHREK
2 BEEE B pLOR BRE UL, B B3I By o
Al o|o] EHHIQE KEMILE fEFO| MEAE BIZt Qol, MRE
of BTt HBWOE AT ASE BHEC) BA in vitrool A
= platelet aggregation, fibrinolytic activity, blood flow rate &
g BRI =, platelet aggregation lIHl {EFClIAlE [I/MR
ol THE) HHERSHE MEIVY AR THE R SR ADPS
epinephrine& {FRBIGCE M EIRolA M/NE M8 &
Frh shle KiBtE W8S ADP (adenosine diphosphate)= [
B BE ool BES} MBI 1 ol M/MRESC) &
mECP. Wik miol tid ER RERE M EAMOE
ADPZ FHEE M/MR ol thdh 83Ro] o] 2o, & &
BolMs BE KENOE #4519l Sigmoid Emax modelol]
Haslo fittingsl 4 2KFig. 3), Emax®} EC502 217} 134.39 %
S} 171 pg/ml 2 LIERITHTable 2).

ol9Ee = FlEsEEolM  HHEE
hormoneC 2 /g X /(oA EWE MERS 18mAl7)
I mEERel) (RSN MES WEAITIN, MEBES 8MAIA
RIERHE 2ol EAES sh=m”, & HikiolAl= ADPS} [F—
B BT EHS HWiBolA BF 100 % HES LERIRTH
(Fig. 2). O}2% Emaxs 96.36%, EC502 0.004 pg/mlE LIENG
=w(Table 2, Fig. 3), ol= & HE7} 4 WHEE o|FoF B
— Heh= FollA] epinephrineol] Q)6 HEE M/MT kgl
0 HENYES & 4 YTk Fibrinolytic activityoll thet &
ol Al HHS MBS BE KEFMOE fibrin plateE BHAIZ
A B #HERECs WRM £R7F VERMAE STt
(Table 3, Fig. 4). o] 22 @ERe £V NIKELE, &9 @
fk B9 #H SR LSk E8HA19 fibrinolytic activity
= 20 52 EEA RERElolol 8 AOF Hold, oloj tiFh
R H5o] LES ROT BHTCL MIEEE BEoAE in
vitroollA} #fERtol Hislel HEMO] VIERIA UAXITHTable
4), in vivo EEolAE #BRo) el AEEAE WME LIE
WA=, o) 22 BRE K Rt ARl B85 Mol
Q3 MK HEE WIKILS LHFE BRE TME 5 Aok
(Table 10). L2 2 Z in vivoolA& HA [MERE in vivo 238
ol HAMOE AT MER HHS EEsIS=T, HEsol
Bial oF 14% 04 HRE LIERAICKTable 5). 0] 22 iR

epinephrine2

BT 50%2 MBEBK S 70%41), Bk 40%" S HRIEER B
we ful.CE B EAECE ChA #EESH ALE Helch

BEE SO RIER 5ol EILER KABC B4 LE
WS FEAENQ MEEAN BRI FKEKO] BFolghe WERE
o] 2Ro] ol& REAT 4= US ASE Bohy, ojoll wigh
s R ol thd RERo| o]Fo] X Foll FlgE & ALE
2otk 3§ 22 HEEE Ad BILE BA IRagH0)
50% 72 LIERS 81, MIBRA(LB42)0] & HBQ E—3kAl 20%
olulg Mkl BRE Ve 2 [ & BR Yol ERIRC) &
R HEk fEMol UiSh BT LBEHE mEsTI U 2m, of
28 BRIEREY I BILR 290 S5 s 8% K
Baol migfEol HEoth HRMY + AseS ;YGIFL UCh

202 MBFE WEE TUE AF AT & Dextran kg T

g 0|88l BNE FHAZ & HHSE #ustd (b fg
KEol BT REE Bt

R REBE HWo) St AERLE AIET) dextran H
BECR THY KNEUZEEZM NYBURHRE A8, 71
FHBRES 908 7tado] Bl I/MRIBES BHEsi 7R
MER BEES EEAITSY, trE 1oy BEES BE)E
meEz mER M/AMR, BESH iR BHkl fERSk: MRER
I BEEol Uol, o9t MY EHBS dREE  M/MRE
prothrombin  time(PT), thromboplastin
time(APTT) & blood flow rate £ ®AMOE BEs”. M
/MRS BRIk Mg 2 kR SR, MERE] BET 3%
BHE AE TRl M/MEo] EESIA 1kmio] olFo{ X, fEol
9% LR MIFES SACE I MK HEIER, MASHR
BT RgfEcl o9 meEEs, RERRE, SIIREVIURI B
fiol ictal YEdA Ao EfaRclA Bl X mRER & &
=S \EST] T8 MEEREREY ollitt BRRPE S EFJ
O3 A Zoll Qo] I B, IR, BiR HIE, BEREERES &2
ERES THksly) A8 £33 it Hlen®, & gholAe
#igato] vigh ABEEJA M/AMRET} @081 (Table 6), BEF
9] EIMLHE KA Hii/ME BREERC thish Sl HETHA
C}. Prothrombin time2 [MKRERES EAWC BREZ, OF
oll #l# thrombo plastini} calciumE H7}51d fibrin0] #rHiE
WRQ BEREE AlEsks Rolk”. ol mER =2EEvI
B8 VENME RERCE AN EER(O,VVLX BF)
o] 2HiH0] HrES RESV] YT BECIH, MRS &EME T
S EOSIT EES HEM MAS EZHRICHY. & Bl
= HREc visle] ®mpeH oL HESS VIERIA 3%t
(Table 7, Fig. 8). 2L} [E## 2 x}0]7F UERIA)
©Z RO} prothrombin time $FHEEOIAM T —E? HR7 US
g & & ATk APTT BEE A #HE EEPUEUAE B
of BiREIE EF B9 MSS BHSH RS BREZ HE
thromboplasting 715X &1 BHEATE BHELAID & OF
o @ RIS BIEsHE Aotk o] gEd BRHE BE
EEHZgIAEI2 A 5, 8, 9, 10, 11 12 BFol {EES sk %
E8 84312 YA L] Wi ol HE ol iRZE I

activated  partial
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LHIRES MIMERERN tigt a7

BEe BEE AJIA geth Z2ESYIoN) a8kl itz
o] UCHW, #m AN EElAE Biko] GoiE APTT/} EEE
- UTh ol O|FE ZEEEYIAITHPT) REE [l BIEs)H
o PTE ERQIU APTTV) ZolZl 22 A BE #Eo 2R
o7 #iEsct?. & Al 8, 9, 11, 12 BFY S BiL-Sih v
HE PTE ZE&REA Qe APTIE EROIH A 7 BE B+
RSO 2 ZHESk=, & HEoA= prothrombin time #R%}
HHESH #iRgEl Blsl SEMUA WASIHCHTable 8).

Fibrinogen2 ¥ ##ollA % | BFeIl: Beld, BR
Bpgol olxol =S Bl Wt ESY(thrombin)(&4 3}
H 1 Q)xHe) &0l QN fibrin monomerol] ELEVHE, A2 &
&A1 fibrin polymer7t Tlo BEESE W71, % X BFY
FSZ 7hust =Hold 2@ fibin o] Hed™, olzid
fibrinogen B2 & EERollA) #iRiol nIglel HEMAE M
£ UEINRICKTable 9).

0]l49 NEE &3] BH platelet aggregation HIHIfER
ollAl= E3] epinephrineol] 23] FHER [M/ME B0 Tl %
RO E VIERY, o]0 thsh RrERQ] #1%E7) Z7)ulE, mik 3
EollA in vivo EBRollAl HEMEUE BR7E LIERL & HE)
fEAclA S 2y RH HEe Sd fimR (FRe WiEg
2 HHE = AUTL o2 B BEolA M/MES B,
APTT ¥ fibrinogen Eoll tigld HEHUE BRIV} By,
HIE HEES UERIX AU ERE#S <19 Bl Lt
Ehd PT #R S2 19 & BES BY RReS S9l MEROE 9
Tl BRSH TR A HEUN HAHOE R E £ USE By
F1 ek

| £

LEREC! HILRERA M BEs HES &R
Adenosine diphosphate2 FHET [M/MR BE I8 HRolA =
BE GFHSZ BES M50, Emax®} EC500] Z}7}
13439 %%} 171 pg/ml 2 LIEWG L, EpinephrineQ 2 e
/MR e I 3ol Al 25 mg/ml 01449 EEOlA] 100 %
fEE UERARISH, Emax@t EC500] 217} 96.36%, 0.004 ug
/mlZ LERG 2, CollagenT} epinephrineQ 2 T MR
HERolA = #iEER] B3] 14%9] MAERRERE LIehiRou B
e RBrOl HiSkAAME #FEGIRATE. W, Fibrinolytic activityoll
o HRoM e BE KEWLE fibrin plateg S31A]1Z1X2}
Bt fgEo] vIslolA e HEmIIN I, MREE #oiAle in
vitrool| 4 HEHEO] LIERER] 224XIEL, in vivo EEgolA] S #1i8
goll Hlgle] HEMUE WME VERI SM, Dextran RIRAE
Dol MAMRE, APTT, fibrinogen ES #EEfc] B8l &
BT e VERIA 2L, prothrombin time2 HEMUE
FER7F VIERLIA] ATt

P Lo BRE Bol XHRAS HIUEIERMo) BETS, m
BROE QIS 43} KRol EH SREE ASE 2o, B %
Hop R0 HiME BEE S Aol Bl By X BiiE

Yool Aol Y HE7H HFRKSE o] FoRo  RAR
Rt
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