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BEIBImRS S AR Y 5

& ABAES BE HE BAT,
AT IES S Bt ERAET 9
E}S, 5 6,9, 10, 11, 15).

TH A7 WY BROHRZE
=] BERAITEIRZEETS MR K2
el e Sl Aot Hmidik
Rl v A AT BROHFE
= ot Zol B £ gl

oldl EFEE= BEEC PULRIER
BlAE MRS LotEY] st &K
< vhe2ol GORED % mPRn
BREL, moovRER B mEERE, mosEmE e
[, JETCR, mo/MREEEIHIER, miE
BEREEE, BERERELEES
< BEste AEMENT #RE 2
719l &3t volth.

0. BEMHE o Bk

1. BEE

1) B

f8E 250g W79 Sprague-Dawley
% MEER 2 30g A"kl Balb/C
#E 2 E —REASFAR(ZES
Arzawd 22.1% LIk, Z2A4 35
% LIE, ZAHF 5.0% LT, 232
8.0% LIF, Zg 0.6% LI E, ¢ 0.4%
LE)ZE LAM UE #FS & EE
£ HE BREAA 'R MAII
o BRMHS S B3 XAES &tF
= AFEA 2 F JUEF 9.
2)%EH

Bl HT BB E S B
KER BBERKE WBEHRBEIA
BEAT 1% fEReted FHSIER, AW
< HEBEEC F3ded 1 Jyee
o2 2

3

prescription of Gungguitanggamibabg

mEEL EEH B
= Rhizoma Ligustici 3.75¢g
B Radix Angelicae Sinensis 3.75g
HEf= Semen Persicae 3.75g
AL Flos Carthami 3.75g

#8Z+ (total amount)

15¢g

3) tde FH

BEEIRA 108 SRS K
2000mlet A BAHEAI Y2
HHIRE WEStY 2T taz
m#Easted  FUSE % HHA AL
3000rpmol| Al 2043f SE.-OoBEste k

S BE 3, EehS EEg=
BT EHe HEEERRES FH
st 65ColAN  HERES oL,
100ml7} S=8 AHE@HAKE 715
RS &Sk, pH 7.002 g
& o KRAA 2485 HESHS
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BESIRR URRA B TR

BAE e BB s
B3k vl 0.2ume micropore syringe
filter& o]&3td JE@BMEST IS
o B@ste] A3 Th

4) HHAR S

BEGIRS MRS T8 BE
2 ST mWmgstd BE 100g"
Iml, Z2ml¥ & & O3% 83t AT

2. B

1) mizsFs 2 mi JiE

BEBMR S HMHKS B8R BE
100g3 1ml, 2ml® MmZRERE 2, 48R
Arel R Ok#Ee g collagen(10ug
/10g B.W.)3 serotonin (10ug/10g
BW.)9 BEAES E&HIRA W=7
EHEIY mee FESRT. mie &
B T AR 1%l ether ®m}3 3} [,
R3S $Rifu 3Tt

(1) M /MR %

M/ RS EDTA bottledl] #Rm& i
ke BBmIkEERZE BESA T

(2) HimeEERE S Bz

HmEsfe aRE MEEAIZ % =
g9 Kigll A 3mmE+ X TS
o SemEE X 7MA 37CY HIHEAEH
Kell ¥ 1kmE wW 7R B
Bz 3F ATt

2) pumiR{ER

(1) Mouse PET-RIBEME

30g A9 Balb/C MouseE ‘EEpRd
h A S HMEAZ B ST
MmfEfE (acute pulmonary thromboem-
bolism)& #&3Et7] #3td collagen

(20 pg /10g B.W.)3} serotonin(50ug
/10g B.W.)¢] JEA# (1004 /10g B.
W& E#iRe w=A Fgetddh
Moused] #T-2 collagen(20uxg/10g
B.W.)3} serotonin(50ug /10g B.W.)
o RAW (10042 /10g BWOE E#F
Bl EHTS % 104t HRESI .
collagen(20ug /10g B.W.)3 seroto-
nin(50u¢g /10g BW.)9 RABES F
st7] 2, 4 B#f Aol 2[@d] 2A #)
g Az BEIHMES fHERS 0.
Olml/g, 0.02ml/g N& K& ROk
o, WEES Rey 4HHEAH
KE FAIU L, HYBEESR cy-
proheptadine(ED50=0.1mg/kg B.W.)
€ collagen(10ug /20g B.W.)3} sero-
tonin(50ug /10g B.W.) 9] RAHWS
FEHSE7] 18HE Aol RO iR
HERE moused] FLTHY EHEEZ
FRS AT RTER(%)S ol %%
ol o3t gt
No. of dead mice x 100
FETHR= No. of treated mice x CD

_ No. of dead mice in control Group
CD= ——
No. of mice in control Group

(2) i MR EESE 0 HI/E =
RFEE v A 28

250gAs+9]  Sprague-Dawley % <]
HRE EEFK 12 35 #EA
2 % A AT b 2, 4 w5
AIol EERSIRS fhHEE 0.01ml/
g 0.02ml/g A& HTFAsHHaH,
RS FEY £HEAEKE TS

I 2R E [
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Row, %%ﬁﬂﬁﬁoi EhEAts 10
il #irel aspirin 10mg/kgs 0o

39 t}h. sodium phenobarbital(36mg/
kg) 2 mEEAZ % ER FEMNS

R T3, 3.8% sodium citrateiZE &
ERET(MEY 1/10) FBWEFHEEZ
HRS EISKEIRAA R3S o
200ge 104fH &8st Ll
& Hsj A platelet rich plasma(PRP)
2 FFE3 G, platelet poor plasma
(PPPY)E &2 mMm# 1500g& 1547
wOrEEste A9tk M MREE
HlEL Bornd [iEHEIEES FHAS
Gk 250uf 9 PRP(platelet rich
plasma)d] 5p¢ o EERTE wmst
o HEAT

MmIFGERERRFEES HES Bt
i/ MREESE I Bl Aok 2ol #fi
®H PPPE fFHsIon, m/REtE
EE HEss HEd FE—3tA T
34t prothrombin  time(PT) 3}
activated partial thromboplastin time
(APTT)& COBAS FIBRO(ROCHE)
¢} thromboplastin kit(American Da-
de)& M3t HEHHIZES R

3) MHERBEWREILEE

(1) ex vivo assay

250g/4+ & Sprague-Dawley % 2]
Eifia BTG dd 3R HEAA
U 1% AT BESRE 2, 4 R
gioll EBEFHIWRS WS 0.01ml/

g, 0.02ml/g¥N& £& ZATREIHRS

o, HREL FES £EEWKE
St Aok
sodium  phenobarbital(36mg/kg) 2

Ak Mmige

WEEAIZL 1% EHR REfTs Tt
1, 3.8% sodium citratelzlE S FH
(e 1/10) FIBEHZRZE QR
o JEEIAREMRANA RIS AT MmEE
& 27 939 1500g9 A 105/ &
LmBEstRoh. m#E 0.5mlo]  0.3mM
acetic acidE 4.5mlE jnsted 4°CoA A
1pgf] &< MESRAS B n
e SEODBES 1% euglobulin solu-
tiong L7 ¥ste wEmE 100mM
phosphate buffer(pH 7.4) 0.5mld} &
sl dot. o] & 0.4mlo] 50IU/ml
thrombin 80u¢ & MW o9&
clotlysis recorder& F|FH3}od euglobul-
in clot lysis time(ECLT)& @EIESS
o ES MERITIY ERERS
st MR EWEE WES S
k. 0.6%9 Ag fibrinogen BHS
10mlE& plastic plate®] 9] A] thrombin
51U/ml=2 ¥E@E Al A t}. euglobulin &#E
25p40 & & plated] seedingstil 37°C
ol A 18] incubation 3+ T2 K&
o) i mEE HESIEH.

(2) in vitro assay

fibrin

sodium phenobarbital(36mg/kg) =
MEEAY = EdE REEMS T3t

A, 3.8% sodium citratelA RS FH
(Mm# e 1/10) RIBEFEEE rate] E
IREMRA A HRmS . maE 1.
40mloll ZEFiFIRA Htw 0.1mlE
fndte 37°CAlA 543 incubations}t
97 gate 1500g90 A
1058 ZOSHS o e HiE
o2 euglobulin &g <& T
ECLTE BlzEsa.



BEBImR S SR BIE T

4) #EHRE

BERERSY HMETEEE Mac Stat
View TM+5128 #|H3t unpaired
t-testo] #3to] IS AN, EEES
#FHL MeanxSEc® 3 Fgow, p-
valueZ7l R KfE 0.05(p<0.05)LIF<!
BEE AES A= sE AT

. BEMRR
1. A FRmBk 2 /g

EHERES  ARMERES  fMREE

70.3+0.9(10°/ml), 68.4+ 2.1(10*/ml)
wow HERY R#FKA collagenz}
serotoning  [FHte AHEHEKE
RIEES HHEF A< 54.5+1.3(10%/
ml), 52.1+3.5(10%/ml)2 JEU F%
Holl st WAEAL, EEFIHIIR
5 B 7|2 0.0lml/ge R Ofkg
GGT-A#A M= 64.3+2.1(10°%/ml) 3}
63.5+3.2(10*/ml)E YEgFoeH, 0.
02ml/ge ##Y GGT-ARIAME
66.9+2.3(10°/ml) =} 66.3+2.5(10%/
m) 2 Z7}8 9 th.(Table 1)

Table 1. Effect of the fluid of GungguiTanggamibang extract on the number of RBC
and platelet in rats with thrombosis induced by collagen and serotonin

Group No. of animals RBC Count(105/ml)  Platelet Count(104/ml)
Normal 10 70.3+£0.9 68.4+2.1

Control 10 54.5+1.3 52.1+3.5
GGT-A 10 64.3+2.1* 63.5+3.2*
GGT-B 10 66.9 +2.3** 66.3 £ 2.5**

Normal:saline treated group

CONT:thrombosis-induced group by collagen and serotonin and treated with saline only as a vehi-

cle

GGT-A:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang

extract 0.01ml/g B.W. was administered orally.

GGT-B:thrombosis-induced group by coliagen and serotonin and the fluid of GungguiTanggamibang

extract 0.02ml/g B.W. was administered orally.

The data are shown as Mean + SEM. The statistic analysis between vehicle control group and treat-
ed groups was performed by student’s t-test. Asterisks denote significance levels of differences be-
tween controk group and the fluid of GungguiTanggamibang extract treated groups . * P<0.05, ** P<

0.01.
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2. HmFEFER maEEERE S BlE

FE#e bleeding timed} blood clot-

ting timed 395.4+24.1%¢ 1124+
1052 Fon gRe BFFKRAA col-
lagen¥} serotoning jEFIdte £HEA
BAkE AIRES HEEHFNAL bleed
ing timeo] 678.6+36.4% =2 IEHE)

2 781+13.6% 2 IEHERE HItd
AR AT EEEMRA R rx
£ 0.0lml/g gO#kmst GGTA-F
A+ bleeding timeZ} blood clotting

598.4+ 33.4x9 94.7+11.4
%, 0.02ml/g& Ko#wmz GGT-B
FHAAE= 476.3+24.1%9F 107.8+10.5
22 Jeh g th.(Table2)

time

Hahed s 13 blood clotting time

Table 2. Effect of the fluid of GungguiTanggamibang extract on the bleeding time
and blood clotting time in rats with thrombosis induced by collagen and serotonin

Blood Clotting

Group  No. of animals Bleeding Time(sec) .
Time(sec)
Normal 8 395.4 +24.1 112.4+£10.5
Control 8 678.6 +36.4 78.1+13.6
- GGT—-A 8 598.4+33.4 94.7£11.4*
GGT-B 8 476.3 +24.1** 107.8+10.5%*

Normal:saline treated group

CONT :thrombosis-induced group by collagen and serotonin and treated with saline only as a vehi-
cle .

GGT-A:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTenggamibang
extract 0.01ml/g B.W. was administered orally.

GGT-B: thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang ex-
tract 0.02ml/g B.W. was administered orally.

The data are shown as Mean + SEM. The statistic analysis between vehicle control group and treat-
ed groups was performed by student’s t-test. Asterisks denote significance levels of differences be-

tween control group and the fluid of GungguiTanggamibang extract treated groups:* P<0.05, ** P«
0.01.
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3. k29 FTRHAIE

Moused| A ZFFETT FlEmzEER
fE 292 serotonin® collagen®] E
AWE BFFIR Eatet FEstae
o, Z Bt 1291819 MouseE
HRoZ EMistAT. MW con-
trol vehicleZ2 A £ EHKE FRHT
HHEMEANNE BERESE Wty R
REEEEE FEst BRRESYO

BEF FETIITH LB mECE cy-
proheptadine(0.1mg/kg po)& #2ELFH
£ 129tg)d 7ebe]st BRTCSR 58.3
%8 FETRE BYGow, BEFIHMK
7 ORRAVI2E #HES GGT-ABH
£ K& 83.3%, 66.6%, 66.7%< %t
TRE Bd BEKFNSE FRTRE
mHlsts %R Bnste HEE 2
ST (Table 3).

Table 3. Measurement of Mortality rate was observed by the anti-thrombotic
activity of the fluid of GungguiTanggamibang extract against pulmonary
thromboembolism induced by collagen the mixture (0.1ml/10g, 2mg/kg B.W) plus
serotonin (5mg/kg B.W) in mouse

Inhibition of mortality

Groups Mortality rate(%)
(%)
CONT 12/12 ( 100 % ) 0
GGT-A 10/12 ( 83.3 % ) 16.7 %
GGT-B 8/12 ( 66.6 % ) 334 %
Cyproheptadine 7/12 ( 58.3 % ) 41.7 %

CONT:thrombosis-induced group by collagen and serotonin and treated with saline only as a vehi-
cle

GGT-A:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang
extract 0.01ml/g B.W. was administered orally.

GGT-B:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang
extract 0.02ml/g B.W. was administered orally.

Cycloheptadine:thrombosis-induced group by collagen and serotonin and 0.lmg/kg B.W. oral
administration

Suppressive effects of GGT extract on serotonin and collagen-induced pulmonary thrombeembolic
death in mice. The mortality rate within 10 minutes of the serotonin and collagen injection was deter-
mined. The data are shown as the percentage representing the mortality rate in animal number(dead
animal number/total animal number used in the experiment)
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4. /R EANHIE A

AHEEEKE FIRET HEEY m
IMREEEE 68.2+34%S Bygon,
ticlopidine® aspiring #¥EL3F hpy
BEAMs  0.02ml/gfksig Bl A
43.2+5.1%3 27.6+3.6% 2 Ifn/|~HRiEE
EEE Ho 247%3 49.7%9 HE
g Mi/MR EEIFIRE EI &

ERIGIIR S R 7|28 0.01ml/g &
A% east GGT-AFAA = 58.1+4.2
%2 EEREI B Eew HERE
RE Hgdr12& 0.02mg/g O
83 GGT-BEfAAME 54.5+4.1%
o BMEEE Ho 201%Y IHEIEER
g Yt od, GGT-BEAA &Kty
o2 FEY M/IMREENGHIHMEE 2
A th( Table 4).

Table 4. Effect of the fluid of GungguiTanggamibang extract on the change of colla-
gen-induced platelet aggregation in rats.

Groups Dose (mé/kg.is) Aggregation(% ) Inhibition Rate(%)
CONT 0(8) 68.213.4 ~
GGT-A 0.1(8) 58.11t4.2* 14.8
GGT-B 0.2(8) 54.514.1** 20.1
Ticlopidine 10(8) 51.3+4.2 24.7
Aspirin 10(8) 34.31%6.5% 49.7

PRP was prepared lhr later after oral adminstration of aspirin, 2hrs later after oral administration
of GungguiTanggamibang extract and 3hr after adminstration of ticlopidine. Platelet aggregation was
induced by collagen(2.01g /ml).

CONT :treated with saline only as a vehicle

GGT-A:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang
extract 0.01ml/g B.W. was administered orally.

GGT-B:thrombosis-induced group by.collagen and serotonin and the fluid of GungguiTanggami-
bang extract 0.02ml/g B.W. was administered orally.

The number in parenthesis means No. of animals used in experiments. The data are shown as mean
SEM of 8 animals. The statistic analysis between vehicle control group and treated groups was per-
formed by student’s t-test. Asterisks denote significance levels of differences between contral group
and treated groups : * P<0.05, ** P<0.01.
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5. MAFEEE R FIEEA v x= #2E
Mg E R FIEE vXes 2ES

prothrombin  time(PT)#

partial thromboplastin time(APTT)&

activated

AlEStE T PTe APTTE $EEEE
st Mg B wab BER
o] L= WEE HAoy, GGT-
A%, GGT-B# ZFA £ET #XR
= UYEtH R X3 th(Table 5).

Table 5. Effect of the fluid of GungguiTanggamibang extract on the coagulation

activity in rats

Groups PT(sec) APTT(sec)
CONT 13.9+0.8 20.4+0.3
GGT-A 14.9+0.7 21.5£0.8
GGT-B 15.3%£0.7 22.6x0.9

PPP was prepared 2hr after oral administration of of GungguiTanggamibang extract.

CONT :treated with saline only as a vehicle

GGT-A:thrombosis-induced group by

collagen and

serotonin and the flud of

GungguiTanggamibang extract 0.01ml/g B.W. was administered orally.
GGT-B:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang

extract 0.02ml/g B.W. was administered orally.

The data are shown as mean SEM of 8 animals. The statistic analysis between vehicle control
group and treated groups was performed by student’s t-test. Asterisks denote significance levels of

differences between contral group and treated groups .

6. MEREBEEE S BIE

ex vivo assay®} in vitro assayE #i
T8t BERBIKRT BRI 7122 #
HERERIEIEE S WES AT ex vivo
assayoll A= euglobulinf3&l 9] Af#R:
M AREES FHEstd AlEstde
o, in vitro assaylM = BHERERHS
BlEst At BB AL 259
+12mingg o™, GGT-AF s 232
+16minE FFRFHEC] HA st e,
GGT-B#d A= 224+13mine® £

* P<0.05, ** P<0.01.

& BEEJE BLE Bdo 104, 135
%S BERERERRATRE JER AT
T3 AEEY BRE EDT 548
< BET £ Adrh 8 HEEAA
9] 89.3+5.1mm%*7} GGT-AZEA =
93.5+5.5mm:= ®EHIstE T, GGT-B
Pl = 98.6+6.0mmiE HIHMo =
HEMJA #EBste 4.7, 104% 9 &
fRE RS IR S 2 9 (Table 6).
in vitro assay°oll A= EEEM ot
g Zm miEoll A AR Mt
st BEKER BAsts MES
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ERey HEthez FES #Rt  ordAth(Table 7).

Table 6. Effect of the fluid of GungguiTanggamibang extract on ex vivo fibrinolytic
activity of euglobulin fraction in rats.

Lysis Time Decrease Lysis Area Increase
Groups )
(min) (%) (mm2) (%)
CONT 259+12 - 89.3+5.1 -
GGT-A 232+16 10.4 93.5+5.5 4.7
GGT-B 224 +13* 13.5 98.6 £6.0* 10.4

Blood was taken 2hr after oral administration of of GungguiTanggamibang extract and euglobin
fraction was prepared. Fibrinolytic activity was evaluated by measuring ECLT and area of lysis on
each fibrin plate after incubation for 18 hr at 37 . Each value represents the mean SEM of 8 animals.
The statistic analysis between vehicle control group and treated groups was performed by student’s t-
test. Asterisks denote significance levels of differences between contral group and treated groups:* P
<0.05, ** P<0.01.

CONT:treated with saline only as a vehicle

GGT-A:thrombosis-induced group by collagen and serotonin and the fluid of GungguiTanggamibang
extract 0.01ml/g B.W. was administered orally.

GGT-B:thrombosis~induced group by collagen and serotonin and the fluid of GungguiTanggamibang
extract 0.02ml/g B.W. was administered orally.

Table 7. Effect of the fluid of GungguiTanggamibang extract on in vitro fibrinolytic
activity of euglobulin fraction in rats.

Lysis Time
Dose (,u £ Whole Blood Plasma
0o 211+14. 234+16
10 205+11 225+ 16
30 201+12 220+12
100 194+ 14 214415
200 190+15 211412

Citrated blood or plasma from rats was incubated with the fluid of GungguiTanggamibang extract
for 5 min at 37 and the euglobin clot lysis time(ECLT) was measured.Each value represents the
mean SEM of 8 animals. The statistic analysis between vehicle control group and treated groups was
performed by student’s t-test. Asterisks denote significance levels of differences between contral
group and treated groups:* P<0.05, ** P<0.01.
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V. Z8

e A KEE Tol Kt
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g Eol7t LB®RE EWSA st M

=H oA M HEE MFESHA
I RS BREsHA st EirE
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EatA sty EHE TEA st EH
TT2).
me] ETE Lol M EEEHT
ol oA FeiE s Aol olsiA iF
B A il osiA EmEE ol
oA ftHEEN ERET AR
WekiEE) S stz K EEA 9
A me EfTEES BAC A= B
W, mAR, R, B BEEE 25
A MFE FEeHA Hed R R
e A2 nE mm nE s
$§E%%E}_2,12,13).
g 7R FRe=Z 3 [k
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#MEE Cets Aol Y, e m
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B ol s A, RES Hlold
® ERfzel Mol wEmE M A
Tate ALE I [k JEmfL
=g Frlesnisazs

MmES KILA%W @S EiE, 15
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o
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8 FEKE YEH 2 FES
e 52 gohe®
BEBMR A S SEiEY By
EE, JIB 40010110 whi~ MTTEE
nete BEE EALE BREmY
RS AED S5 MmniEn
FARLE EEEEsE, NES Em
TR FEAY BHEEmESE, Hkioe
BRI 5 EEREES L, ALfEE EIE
B kg s 9st e EIER O A,
B oEINe KAES BAYdE BES
EE HMOZ, Ede Emg 8T
A & Hgyo =, —419 £miBE%=
A3 BHE ABAE 5 EE fine
g HOZ AMES Ao = Hol K
WM 7E I EFESIE MEEe =2
ol pmE A3 EE AL K
¢ = Ath
A BERSAAAY mst m
WRMEEmE AHEA mK
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AW, AEERANS R, %
, FEAHMENTHT) So=
F3HA I e Aol
old] FEEE AFol HMmARRE
X = S B Z HEHSt A}
AEE vpf2d #HES T mPsRm
EREL, M RER, A I ARRE, o v E R
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SEIBIMRA S PURReRe] BY R

B[oh EMERMEDREELRE 2R
serotonin¥} collagen® 2 FHEH M/
Rmfze ZEzd K3t HESJL
o, o]AL serotonin®} collageno &
ZFEH In vitro M/VMREEESY in vivo
22 BEd= Aolth collagen(20u
g /10g B.W.)3} serotonin(50ug /10g
BW.)9] B&#(100x¢ /10g BW.)e
2 FEEH o] BEREEAA 90%LIE
of FETRo| FEHULH, o] 2H
AN gaste RS e o 2
ol AT + Utk Bkl FaE
serotonin} collagene MR Ifi/]MR
BES FEstY m/MREHE TSt
I o]RAo] FAfHENRS FERS FEESH
o MIRR#ERES FEST =W
el ol2A ot BEFEMRS
B2 KEEo BiNd w2t 3R
RS @Bsts BRE B0, 2
¥t REEe] S2-serotornergic and Hl-
histaminergic antagonistql cyprohep-
tadined] FET-RE 44.4% [t TR
HE = serotonine [/ MREEE )
FEY BEL 201 sk weid
serotonin®} collagen® 2 FHH Mmiz
4 ZEZRF = 58118 S2-serotornergic
and H1-histaminergic antagonist?l cy-
proheptadine©] ZEESIAl miEEER
Foz AT me29 FHURE B
A7l HRE ERoH, BEHIK
5 ERdTI AR ol d By R o
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