ot 391 316} 3] 4]
THE JOURNAL OF ORIENTAL OBSTETRICS & GYNECOLOGY
VOL.21 NO.2 : 125-151 (2008)

SR 5k e ke REAT B IN - < R fbiy 1R 625 o)

o) X = LA

0
]3]

CH

o

imi

10

oHOH

I_’I-j |
==

!
0z
J
Ok Jon

=)

0

’

|ABSTRACT|

The Effect of Eungapbang—gagam on Thrombus Disease Related Factors and
Oxidative Stress

Soo-Jeong Lee, Song-Baeg Kim
Dept. of Oriental Obstetrics and Gynecology, College of Oriental Medicine,
Wonkwang University

Purpose: In this study, we investigated the anti—-thrombotic efficacy of
"Eungapbang—gagam(EGB)" currently used in clinical treatment of PID

Methods: We studied inhibitory effect of platelet cohesion, suppressive effect
of GPIIb/Illa activity, inhibitory effect of TXB. and PGE: biosynthesis, and
oxidative damage suppression effects of "EGB" in vitro. Also, suppression of
pulmonary embolism and changes of related factors in dextran coagulation
condition model were studied in vivo.

Results: In this study, EGB extract showed dose-dependent inhibitory effect
on platelet coagulation induced by ADP, epinephrine, collagen, arachidonic acid.
Also it showed dose-dependent inhibition effect on GPIIb/IIla activities
compared to the control group. EGB extract significantly suppressed the decrease
of speed of bloodstream caused by blood coagulation in dextran coagulation
condition model and increased the number of platelets and amount of fibrinogen,
and decreased the APTT in dextran coagulation condition model compared to the
control group. EGB extract showed dose-dependent decrease of oxidative damages
caused by DPPH and superoxide anion radicals, whereas dose-dependent increase
of superoxide dismutase like activity was observed compared to the control
group.

Conclusion: We confirmed the anti-thrombosis and anti-oxidative efficacy of
"FEungapbang-gagam’. Various clinical applications of "Eungapbang-gagam” as
well as use of data for the construction of EBM is anticipated.

Key Words: Eungapbang—gagam(EGB), platelet aggregation, anti—thrombosis,
anti-oxidative, Herbal medicine.
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Table 1. The Prescription of Fungapbang
-gagam(EGB)

HggE 4, o I JHE(g)
BHAE Lonicerae Flos 4
W ' Carapax Amydae 4
oo Typhae Pollen 4
AL ¥ Mucunae Caulis 4
i #  Forsythiae Fructus 4
H+ Wik Cimicifugae Rhizoma 4
T N B Taraxaci Herba 4
F R J7 Ailanthi Cortex 4
NGRS Isatidis Folium 4
Bi Artemisiae Capillaris 4
Herba
s W Platycodi Radix 4
Total 44

3) /\] ok U_] 7] 7]

Ao AFE3E A|2ko Z platelet rich
plasma(PRP)= oA & Y 21 (Korea) ol A
5 ®ka1 Dulbecco’s phosphate buffered
saline, Hank’s balanced salt solution,

collagen, ephineprine, dextran, 3.8% sodium

citrate, acid citrate dextrous, heparint
Sigma(USA) A|&& AME-3992 ™, normal
salined <A 2 (Korea) A &=, ADP

reagent, epinephrine reagent, collagen

reagent, arachidonic acid reagent,
thrombin reagent < Chrono-Log(USA)
AZES ALE3PoH, IL Test ™

PT-Fibrinogen HS$} IL Test ™ AP
TT Lyophilized silica™ Instrumentation
Laboratory(USA) A|#£, aspirin H}
o]d(USA) AF< CD62P-PE= BD
Pharmingen(USA) A%<, PAC-1-FITC
+ Becton dickinson(USA) A|#<,
prostaglandin E» EIA kit®} thromboxane
B: EIA kite® Cayman chemical(USA)
AFS AHE3EAH

7171+ centrifuge(Beckman Co., USA),
rotary vacuum evaporator(Biichi 461,
Swiss), deep freezer(Sanyo Co., Japan),
freeze dryer(Eyela Co., Japan), autoclave
(Hirayama, Japan), roller Mixer(Gowon
scientific technology Co., Korea), vortex
(Vision Co., Korea), platelet aggregation
profiler model PAP-4 (BIO/DATA Co.
USA), high speed centrifuge(Hanil. Korea),
FACS Calibur (Becton Dickinson USA),
ELISA reader(MD. USA) & A}&3}

2. % ¥

) &FE F&

EGB 2%}3% ) (d-g 1800 4
I FFF 1,500mE 7HEE F, 3213 7}
fe=]

== —7_?—%’3}04, AAE=E 33 A% EBM
filter paper)dtal, o] oML rotary
vacuum evaporatoroll A 7t F=3Y
). Round flaskel] &=F¥ &4& 70T
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deep freezero| Al 4A17F &<F WX sha,
24X 7t FoF freeze dryer® T2 %3}
o 1HT 13 g9 4S5 dojA A3
a3t w52 A g 34sto
AH-g-st A Tt
2) In vitro
(1) Mouse lung fibroblast cells(mLFCs)
H ok

A7 Balb/c AF 9 #HxH(1g)s &
A EHsted ACK &40z HIFE
A A F cool D-PBSZ 33 A% 3}
conical tube(15mé)ol]l ¥ 3 1,400rpmel A
5zt HA4wE skt dAdEY F
tubeo] DMEM {containing collagenase
A mg/m¢, BM, Indianapoilis, IN, USA)
¢} DNase typel (0.15mg/m¢, Sigma),
antibiotics(penicillinm 10'U/m¢, streptomycin
10mg/mé, amphotericin B 25pg/ml)} S 4
3L 37C CO. M F7Iol Al 2417 &<t Hy
gt 7)o 05% trypsin-0.2%
EDTAE 7kt & 30 &3t v % <l
2 A G5(PBS)E oF 23] 1,500rpm
oA A4 EeletAth ol DMEM-10%
FBSEZ 1FY &<t widst %=
trypsin-0.2% EDTAZ A ¥E g3}
A&£o =2 7YY 33 wHE3ste] 4bofg)
= »FAELE DMEM-5% FBS #j
oA A w3t AT

2) Ax=4d 54

mLFCsol EGB(1, 10, 50, 100, 200ug/
n)E Agste] wjgFeA. Mg TE
Fof| wjkelS wga PBSE 23] AH 3
5 ZF welloll 50% TCAC(trichloroacetic
acid) 5005 7FskaL, 1 A7 B<F 4T
WA AT o] WAl SHRTE 53] Al
23t o2 well plateE F7] FolA #A

Z3A. 7)o SRB(0.4%/1% acetic

acid) €98 100ul/well2 7}5l A&
oA 30E7 AAMSAH. °lE 0.1%
acetic acid &0 &2 ¢ 4-53] A F3 ot
+ F7] FA d=xsa 10mM Tris
BaseZ 100ut/wellZ &3IA AT ©]
well plateZ plate shakerol| 4] 3.5speed=
587t shakingdlal, ELISA readerE ©]
&3t 540mol A FFEE S ATH

(3) A& 2 (Platelet aggregation)
21920
[e]

N )
o 21(900rpm 10%)3}e] 5 H o
B g platelet rich plasma(PRP)S i1
ZEH S oA LA EE(3,000rpm  104) 3}
o platelet poor plasma(PPP)E <]t
PRPE= #FH A WHIE =il d5o
ol A= &7 WA AT

ke o d¥AT SF a3 platelet
aggregation profiler model PAP-4& A}
g3l om, HEFE FE+  arachidonic
acid 5mM, collagen 5ug/mé, ADP 10uM
7} epinephrine 10pM©] FH == 3}H T}
Micro-magnetic barg %2 silicon-treated
cuvettedl = F]E] 37ClA incubation?]
71 PRP 3208} EGB 40E ¥ th
Al incubation?dt ¥ ADP, epinephrine,
collagen, arachidonic acid® Z+z} 40 S
7bste] 5E7F vESAIF

ARATE SHT &3AI7)aL 348
o ARgstlen, HE F&=7F 20, 10, 1,
0.1, 0.01, 0.001mg/m¢7} === PRPo] 7}
stal SF fEAE 97l A7kA 37T
X 387t incubation 3FTh A¥ el A

L3} vlx]utell= PRPO] volumeS w3

_
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Aggregation®] A F
2ol ] A3}t transmission maximum

reduction percentE A3}t

A—B
A

A = Y Z7 9 maximum aggregation %

Inhibition % = x100

B = EGB 2372 maximum aggregation %

2+ 7o) FZ o A9 aggregation(%)-S
mean * SDE YUelHAIL, A &2
AR o2 Student t-testE F
3 A skt

(4) GPIIb/Ma binding assay

GPIIb/MMa binding assay= Petere
Ay wy?e wWdste]  AAEATh
Platelet rich plasma(PRP)= tjzAdgd
dozHE FEol ARSI PRP
= tyroid buffer(129mM NaCl, 2.8mM
KCl, 89mM NaHCO;, 0.8mM mgCls, 0.8
mM KHoPO,, 1mM CaCle, 5.6mM glucose,
10mM Hepes, 0.35% BSA, pH 74)E ©]&
3l 7} 3 x 10° platelets/ml ©] =
=2 24349 o2 2 x 10° platelets/ml
2 343 & collagen(bug/ml) 3 72} &
%=(1,000, 500, 250¢g/m)e] EGBE Y3}
o 108 & AL HkgAIN & F
ARt =4 & PAC-1 (20 pg/mb)=}
CD62P (10pg/mt)E ©ldte] 4CelA 30

B ¥S F flow cytometryE o] &3}
o st

(5) Thromboxane Bx(TXBy), Prostaglandin

E2(PGE2) &7

Platelets(3 x 10° platelets/m) 9l collagen
(50pg/m)2 EGBE 72472+ &% (1,000,
500, 250pg/ml)Z2 EJsted 37 CTolA 3
B wke A2l & 2mM EDTA 3%
200uM indomethacing 7}t WSS A
AANFH T 287 AAEYS & Aeds
#Hsle] TXB:9} PGE»E prostaglandin E:
EIA kit®} thromboxane B; EIA kitZ
SA s

3) In vivo

(1) #H A A(Pulmonary thrombosis)
=]

AFA A9 == Kimurad 23
el Fakel AAEgh 29 5

< = 7A °F 18-20g Ax9] 7 ICR
A mouseE AF83t93l, EGB extract
Fo#2 20g ICR AHAE 71522 A
o 86mg AYHAT 02meol] SshAIA
oral zondeE ©]-&3te] dFFo 134 7Y
AT FAstdn. @1 e E
2% 3 A F(11.3uge] collagend 1.3
1e2] epinephrine)< HBSS 200utl g+
FHEEZ 2A893, ICRA mouse?

EEA 20gF 200109 S#o 7 wAu

Pr
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oko] A FA}F 2417 ol A7e s
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EAstgon, FAHPZTOZ = aspirin
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@ Prothrombin time

Prothrombin time2 Simplastin KitE
ARg3Fe] ACL-1002.2 =331 th.

® Activated partial thromboplastin

time(APTT)

APTT+x Simplastin KitS AH8-3}¢d
ACL-1002.2 =A 3%t}

® Fibrinogen % =3

Fibrinogen %<& Simplastin KitE A}
&3k ACL-10022 =73ttt
4) B B4 27

(1) 2,2-diphenyl-1-picrylhydrazyl

(DPPH) &A%

150mM DPPH/EtOH 150ut9] EGB
1000, 500, 250, 125, 62.5ug/ml F ==
Akl 100 H7EsE & 37°CoA
B AR °l8 F% %= 517nm
X =

HH-3-
1 Zgshe] oleje] Yoz Aus
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DPPH A£A% (%
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(2) Superoxide dismutase(SOD)
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EGB 0.2m¢9) tris—HCI buffer(pH &.5)
2.6ml3} 7.2mM pyrogallol 0.2mE 7}3}
o] 25ColA 1027 ¥8 & 1 N HCI
AAAN AT, H-EAS

420nmel| /‘1 FIF=E =H3sla, buffers

= 3] ol 2

SOD #FAFE3 (%) =
EGB 79 §345
buffer F7F79 &

100-{(

(3) Superoxide anion radical &7 &%

Superoxide anion radical &%
& xanthine, xanthine oxidaseZ ©]
o] NBT(nitro blue tetrazolium)&
ste] =435t 0.lmM EDTAZF &7
¥ 50mM phosphate buffer(pH 7.8) 2.5
m¢3Z 2mM xanthine 0.2ml3} ImM NBT
0.1mee] EFE ¥k Aol EGBE 1,000,
500, 250, 125, 625ug/mle] T=Z 41
< xanthine oxidase 0.2 unit/mé= 7}3}
o 158 ¢ RS RS ¥
550nmell A AT T S
TE H7bstA AEsEAH

O oo
OFO 9‘1', o O_u

rlo
ol\

Superoxide anion radical 2% (%) =
NZ+- EGB T4+
=+

) x 100

5) FAAE

2% A3}+= unpaired student’s T-test
gt BA AE skl P<0.05

£ P<0.01, P<0.001 FFEoA #F9948<
st it

ni S

M. B A

1. AEEA PAe I9F

mLFCsol gt NEEAS #2342
I, 2T MEAEE] 100+£2.4%21
ol ®lste], EGB Fo 1, 10, 50, 100,
200ug/me] EFZolME Z+zh 974465,
94.1£5.8, 91.3+4.8, 86.3+4.5, 76.4+4.7% =
et th(Fig. 1).

(=1}

Ol wlakii i®sj

i e i i te | e ]
o vindn o B (g il §
Fig. 1. Cytotoxicity of EGB on mouse
lung fibroblast Cells(mLFCs).
Mouse lung fibroblast Cells(mLFCs) were
treated with various concentration of the
EGB extract.

2. 8429 S (Platelet aggregation)
o mA<= dF

1) ADPe| ©]gt 3 i‘L %?S‘ oA &

ADP(10uM)el] ojgt & A
A aE A% @Jf]- EGB extract 20
mg/mé, 10mg/ml¢, 1mg/mlé, 0.1mg/m¢, 0.01mg/
mf, 0.001mg/m¢ &= A 242t 92.9+2.9%,
80.8£1.5%, 36.6+16.4%, 18.2+4.7%, 10.5+4.2%,
21.1+32%¢] &3 JAES YA
(Fig. 2).

2) Epinephrineo] <93 &

A4 &}

Epinephrine(10uM) el &3+ 4% &
H oA ads HAFY AR, EGB
extract 20mg/m¢, 10mg/ml, 1mg/ml, 0.1mg/ml,

12w

[e]
I &3

1l

2% 3

-
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0.01mg/ml, 0.001mg/ml FENA Z}2+ 95.3+35%,
86.6+2.0%, 47.1+1.1%, 27.1+3.2%, 21.3+2.4%,
21.6+21%9 &3 dAE&S YEAH
(Fig. 3).
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Fig. 2. Effects of EGB extract on human
platelet aggregation with 10 uM of
ADP.

Platelets were pre-incubation for dmins with
various concentrations of EGB at 37T
before stimulation with 10uM of ADP. The
results are the mean = SD of four
independent experiments.

B el

Fig. 3. Effects of EGB extract on human
platelet aggregation with 10uM of
epinephrine.

Platelets were pre-incubation for Smins with
various concentrations of EGB at 37T
before stimulation with 10uM of epinephrine.
The results are the mean * SD of four
independent experiments.

Inhibitien %)

- B W K & 2 B 4 @ 1 @

3) Collagen®l] 23 dA% &3 A
gy}

Collagen(5ug/m)ell <t &% 3
AA aHE @A A3 EGB extract
20mg/ml, 10mg/ml, 1mg/ml, 0.1mg/m¢, 0.0lmg/me,
0.001mg/m¢ FENA 2+ 91.6£4.2%,
59.2+7.8%, 22.1+3.1%, 12.9+3.2%, 89+0.7%,
79+37%9 &3 dAES YA
(Fig. 4).

[T ]

Fig. 4. Effects of EGB extract on human
platelet aggregation with 5pg/ml of
collagen.

Platelets were pre-incubation for bmins with
various concentrations of EGB at 37T
before stimulation with 10uM of collagen.
The results are the mean * SD of four
independent experiments.

Inkibililem ™)

«a E* 2 x 23 dnazk

4) Arachidonic acidell ¢]3F 4% §
A g 23
Arachidonic acid(GmM)el] <]t A&
# &F oA ads AN 23, EGB
extract 20mg/m¢, 10mg/ml, 1mg/ml, 0.1mg/ml,
0.01mg/m¢, 0.00Img/m¢ F=olA Zz+
92.4+3.0%, 85.5+4.2%, 73.4+9.8%, 67.6+3.6%,
21.6+7.8%, 44.2+172%2] $3 JA&S
e Aot (Fig. 5).
5) Emax®t ECso%k
+3 F=A= ADPE AMES A
Emax® 154.3%, ECs02 9.5mg/me = LHE}
womr  epinephrines Ena/F 134.2%,
ECs02 5.8mg/ml, collagen®] 73-%+ Emax
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7} 191.4%, ECs02 19.2mg/mé, arachidonic Table 2. Pharmacodynamic Parameter
acid= Emax/} 140.0%, ECs2 6.6mg/ml IED:Stlmated by Emax Model in Win Nolinn
rogram
2 Yl th(Table 2). £
arameter
\\ Emax(%) BC50(ng/nt)
Inducer
i ADP 1543 + 80.8 95 + 12
o Epinephrine 1342 + 525 58 + 7.2
i Collagen 1914 + 132 19.2 + 24
3 _: Arachidonic acid 140.0 + 489 6.6 = 0.7
A
i~ 3. d&®eXe GPIb/Ma T
" A= 9
. FFFAE EE 53l collagendl 9
' p— Sl fe Pag $olA GPHb/IMa
Fig. 5. Effects of EGB extract on human BWHRS =A% AT, FFTe] 3.4%

platelet aggregation with 5mM of
arachidonic acid.

H3le] thzT#+L 91.0%% JEht $F

Platelets were pre-incubation for 5mins with AE7t AR A Bkoew, EGB 250ug/
various concentrations of EGB at 37C Tl e 0 1.:
before stimulation with 10uM of arachidonic mt F=AXNE 81.0%, EGB 500ug/nl ¥
acid. The results are the mean + SD of four Zol X e 75.4%, EGB 1000ug/ml &0l
independent experiments. A= 595%% % oEZHoZ 743}

t o2 YERT(Fig. 6).

Tallagre T z

alaprm a

e | RE [

£T | hE ,Ff | e 3
% | 1 : L n - dN | | TN

B | N

Eak ! =k _l L Iﬁ
iy i o m S T o W I w AR W

1

Fig. 6. Effects of EGB on binding of fibrinogen to platelet GP I b/IMa.

The inhibitory effect of EGB on binding of fibrinogen to platelet GPIb/IIa in collagen
stimulated platelets was examined by flow cytometric analysis. Platelets were prepared and
adjusted to 2 x 10%platelets/m¢ with modified tyroid buffer(pH 7.4). The fluorescence signal was
measured 10mins after collagen(5pg/ml), PAC-1 (20pg/m¢) and CD62P(10pg/ml) were added.
The point show the fluorescence signal of collagen—activated platelets in the presence of various
concentration of EGB. A ; Normal @ Platelet. B ; Control : Platelet and collagen. C :
Platelet and collagen and EGB 250ug/ml, D : Platelet and collagen and EGB 500ug/ml, E :
Platelet and collagen and EGB 1000xg/ml.
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4. Thromboxane By(TXB;) A4
s 9%

EGB9l 93 TXB:o A4 Asle<
=43 Ay gzTANA= 0.347+0.002
(OD)2.2 et A9l 0.177+0.003
(OD)ell ®vlste] fod YA (+++ @ P
<0.001) F7FetR o™, EGB 250pg/ml &
oA 0177 + 0.012 (OD), EGB 500
pg/ml FEoME 0177 + 0.001 (OD),
EGB 1000pg/m¢ s=o1Me 0176 =+
0.005 (OD)E thxol Hlate F= 9
EHo =z FoA A (e 1 P <0.001)
ZastAat. A4e EGB 49
TXB:o] A As&S vehd Holth
(Fig. 7).
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Fig. 7. Effects of EGB on thromboxane
B: formation in collagen stimulated
platelets.

Various concentrations of EGB were
pre-incubated  with  platelets 3 X
10°platelets/ml) at 37°C for 3mins, followed
by addition of collagen (50ug/ml). After
6mins the thromboxane B2 formation was
determined by 2mM EDTA and 200uM
indomethacin. Normal : Platelet. Control :
Platelet and collagen. EGB 250 : Platelet
and collagen and EGB 250pg/mé, EGB 500 :
Platelet and collagen and EGB 500ug/ml,
EGB 1000 : Platelet and collagen and EGB
1000¢g/ml. The results are the mean = SD.
+++ © P <0.001 compared with normal
group. *** @ P <0.001 compared with control
group.

5. Prostaglandin E2(PGE2) A4
X 9F

EGBel 93 PGE:9] #A Al
=43 A3, EToAMe 0.363+0.012
(OD)2.&2 e} a9 0.1730.001
(OD)oll Hlste] fod JA (+++ @ P
<0.001) F7FtR o™, EGB 250ug/ml &
TolME 0.267+0.004 (OD), EGB 500ug/ml
ExoAEe 0212+ 0007 (OD), EGB
1000gg/ml EZ ol A& 0.201£0.008 (OD)
2 23 vt % EXHOE F
o4 de (¢ 1 P <005 =x : P <001,

« 1 P <0.001) Z4A2E JeEhg o (Fig.
8).
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Fig. 8. Effects of EGB on prostaglandin
E, formation in collagen stimulated
platelets.

Various concentrations of EGB were pre—
incubated with platelets(3 x 10° platelets/
ml) at 37C for 3 mins, followed by addition
of collagen(50pg/ml). After 6mins the
prostaglandin E: formation was determined
by 2mM EDTA and 200uM indomethacin.
Normal : Platelet. Control : Platelet and
collagen. EGB 250 : Platelet and collagen
and EGB 250pg/ml, EGB 500 : Platelet and
collagen and EGB 500pg/ml, EGB 1000 :
Platelet and collagen and EGB 1000ug/mé.
The results are the mean + SD. +++ @ P
<0.001 compared with normal group. ** : P
<0.01, *=xx : P <0.001 compared with control
group.

1M=L TR 4F 2 nm )

N & @ E & & B
Ilnbiiitian
i

6. ¥ A A (Pulmonary embolism)®l| Ul
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3 53

Collagen® epinephrine®l| &3] F =%
HAHA APoA xS 8utE] F 8vt
27t SAY 301E o] wRlZE A&l
Hded, FAANETFL] aspirin FAT
< 8utg] F 2vfERbo] FAY 158 ©]
Z wbRlzE A& HAT olo] wkehe
EGB extract T2 8vt2] F 4vt2]7}f
S 15% o) mhRlZE A& E o] 50%
o] A a5 e AHTable 3).

Table 3. Effects of EGB on Pulmonary
Embolism Mice

No. of killed

Protection
Dose or
(mg/20g)  paralyzed ?;()3
/ No. tested °
Control HBSS * 8/8 0
Aspirin 2 2/8 75.0
EGB 8.6 4/8 50.0

* HBSS : Hanks’ Balanced Salt Solution
Control : Collagen(11.3ug) and epinephrine
(1.31g/200440/20g) treated group.

Aspirin : Collagen(11.3xg) and epinephrine
(1.318/200140/20g) treated group after oral
administration of aspirin(0.1mg/g).

EGB : Collagen(11.3¢g) and epinephrine
(1.318/200440/20g) treated group after oral
administration of EGB extract(8.6mg/20 g).
Data are means * SD.

o8 fde BE EF Sxd WA

-2 20.1+1.5sec, HFRTS
EGB extract T2
Btz vlete] R/ &
A AAP<0.05) F7

Fig. 9).

L
fri
~
S
1o

Table 4. Effect of EGB on Enhancement
of Blood Flow Rate by Admini-stration
in Vivo

Sample Flow Rate(sec)
Norml 201 £ 15
Control 272 £ 1.9
EGB 205 + 1.3«
Normal : Oral administration of normal

saline.

Control : Dextran(iv. 1m¢/200 g) injected
group after oral administration of normal
saline.

EGB : Dextran (i.v. 1ml/200g) injected
group after oral administration of EGB
extract (86.6mg/200g). Data are means +*
SD.

+ P <0.05 compared with normal group.
* . P <0.05 compared with control group.

Flirdi iale iwncd

B
" Comirnd EGH

Fig. 9. Enhancement of blood flow rate
by administration in vivo.

Normal Oral administration of normal
saline. Control Dextran(i.v. 1m/200 g)
injected group after oral administration of
normal saline. EGB : Dextran (i.v. 1m{/200g)
injected group after oral administration of
EGB extract (86.6mg/200g). Values represent
the means * SD. + @ P <0.05 compared
with normal group. * : P <0.05 compared
with control group.

8. Dextran 18 HHd nx+= 9
D 2 7159 vA= JTF

i 71s 549 Al GOT= vz
o] 2582+37.3LU/L, A/dwe] 153.0+31.6
LUL 22 yeht é bl Hlste] o
ZFAA F94 de (+ 1 p <005 F
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L B/ %0
[ ‘?x/

7He YERH AT ool Hlste] EGB ¥
o] Foll A& 1731+55IU/L§ I
Hlste] foAd AA (+ @ p <0.05) A
sttt GPTE tixio] 90.1+5.1LU/L,
Aol 50.2+0.7LU/LE Ve A4
ol HEte] tiERTAAM F9A dE
(+ 1 p <0.01) F7+& YEbd ¥, EGB
Eo o AE 494271 U/LE YER} o
Zaol Hlste] fro)d AA (= p <0.05)
A8k A tH(Fig. 10).

(B LEr eIl BFial

GO wnal CPT Ievel bm wrain (L1 LS
B
]

frm e B AT K

Fig. 10. Effect of EGB extract on the
GOT and GPT in dextran treated rat.
Normal Oral administration of normal
saline. Control : Dextran (.v. 1mé/200 g)
injected group after oral administration of
normal saline. EGB : Dextran (i.v. 1m{/200g)
injected group after oral administration of of
EGB extract (86.6mg/200g). Values represent
the means * SD. + @ P <0.05 compared
with normal group. * : P <0.05 compared
with control group.

=

49 5 wisloxE Adato] 830.0+188
(x10%/mi) Q1 H]B}k, tﬂ T2 686.045.7
(x10°/m) o2 vieRY Aol wlsd]
T4 QA (+++ 1 POO0D A FFon
EGB extract T2 867.0+11.0(x10%/mr)
2 Yehg dizgel vlisked {4 A
(k% : P<0.001) Z7}3+9tH(Table 5).

Table 5. Effect of EGB on Platelet
in Dextran Treated Rat

Group NQ. of Platglet
animals (x10°/mm’)
Normal 8 889.0£18.8
Control 8 686.0£5.7"
FEGB 8 867.0£11 .0k
Normal : Oral administration of normal

saline.
Control : Dextran (i.v. 1m¢/200 g) injected
group after oral administration of normal
saline.
EGB : Dextran (i.v. 1 m¢/200g) injected
group after oral administration of of EGB
extract (86.6 mg/200g ). Data are means *
SD.
+ P <0.001 compared with normal group.
% 1 P <0.001 compared with control group.

3) Prothrombin time (PT)el ¥w]X]&=
ek

Prothrombin time< #/d<-°] 10.9+0.7sec,
N FZFL 13.8+0.6secE ERL} o Z 79
A el Hetd {FoAd A (++
P <0.01) =713 ¥vbH, EGB extract ¥
0%—7LL 13.7+0.8 sec® YER} thxT)

18t Zastg oy #old & e
A %2 1":H'I‘able 6).

Table 6. Effect of EGB on Prothrombin
Time in Dextran Treated Rat

NO. of Prothrombin
Group . .

animals time (sec)
Normal 8 10.9+0.7
Control 8 13.8+0.6"
EGB 3 13.7+0.8
Normal : Oral administration of normal
saline.
Control : Dextran(i.v. 1m¢/200 g) injected

group after oral administration of normal
saline.

EGB : Dextran (i.v. 1m¢/200g) injected
group after oral administration of of EGB
extract(86.6 mg/200g). Data are means = SD.
+ ¢ P <0.01 compared with normal group.
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4) Activated partial thromboplastin
time(APTT)ol A= ¥
APTT+ Aol 30.7+1.3 sec, =
TS 342111 secE UEN} thFERTolA
Aol Hlste] FoA JA (+ ¢ P
<0.05) =713k Wb EGB extract o+
2 292413 secE2 YE} x| B8}
o F94 A P<0.05) FAsATH

(Table 7).

Table 7. Effect of EGB on Activated
Partial Thromboplastin Time in Dextran
Treated Rat

Group NQ' of APTT(sec)
animals

Normal 8 30.7 £ 1.3

Control 8 342+ 11"

EGB 3 292 £ 1.3%

Normal : Oral administration of normal saline.
Control : Dextran (iv. 1m¢/200 g) injected
group after oral administration of normal saline.
EGB : Dextran (i.v. 1ml/200g) injected
group after oral administration of of EGB
extract (86.6 mg/200g). Data are means = SD.
+ 1 P <0.05 compared with normal group.
* . P <0.05 compared with control group.

5) Fibrinogen %ol wX]&= 3k

Fibrinogen %2 “g7d<¢] 290.0+18.7mg/mf,
&7 2240+162ng/meE  JeRd whd
EGB extract T2 286.0+86mg/ml S =
ety tixzwel Biste f94 UA
(xx 1 P<0.01) F7FttH(Table 8).

9. F4tst A WA= IF

1) DPPH &A%l vlA& 93

(1) EGB ¢

DPPHe] A 4L EGB 1000, 500,
250, 125, 62.5ue/ml FE oA 242} 77.4+0.8,

755t1.1, 52.2+0.6, 289+15, 16.4+1.3%9]
2A Y 53%E JE AT (Fig. 1D).

Table 8. Effect of £GB on Fibrinogen
Level in Dextran Treated Rat

Group NQ. of Fibrinogen
animals (mg/me)
Normal 8 290.0+ 187
Control 8 2240 = 16.2"
EGB 8 286.0 £ 8.6%x*

Normal : Oral administration of normal saline.
Control : Dextran (@Gv. 1m¢/200 g) injected
group after oral administration of normal saline.
EGB : Dextran (i.v. 1m¢/200g) injected
group after oral administration of of EGB
extract (86.6 mg/200g). Data are means * SD.
+ P <0.05 compared with normal group.
* o P <0.01 compared with control group.

Vm ruis aliow g ol

Fig. 11. Scavenging activity of EGB on
DPPH free radical.

EGB were reacted with DPPH for 30 mins
at 37C, and the absorbance at 518nm due
to DPPH radical was determined. The
results are the mean * SD.

GL T T LT
H

(Laall

(2) 74 o8 TP

EGB 74 &9 DPPH &4 &4
NN = &b, HUH, ALEE, WA, O
#, K, WEE FoTelA] duA e
2 EE &2A &4E YE A Table
9, Fig. 12).

137



SRR A NKO| MRHFEEEETA BILMBEG O/X

L BB
I_?\/E

Table 9. Scavenging Activity of Compositions of EGB
on DPPH Free Radical

T=
bz 100048/ me 500ug/mé
SHb 76.0£1.0 75.7+0.8
[ 0 0
T 49.8+1.2 63.9+1.4
U 72.0+£0.5 76.410.6
AL R 76.310.5 80.0+0.5
A 69.2+0.7 727435
W 75.8+0.2 54.3+11.7
FEAL R 41.7+2.8 9.7+2.4
NGE S 62.1+£0.7 24.2+5.4
S 71.5%2.2 74.9+1.2
A 11.946.0 0
LS L L T 1T S
£ _
e
™ =
fal |
2
- |
£ w
=
St
E 2n
M I
a ™
" . . :
i ik HE M RAEF WREE WE WEEF ARE EE  BE
Fig. 12. Scavenglng activity of compositions of EGB on DPPH free radical.

EGB were reacted with DPPH for 30mins at 37C, and the absorbance at 518nm due to DPPH
radical was determined. The results are the mean + SD of three independent experiments.

2) SOD fAF &A4d
(1) EGB T+

A= P

T

EGB9] SOD fAF 492 1000, 500, 250,
125, 62.5ug/ml F=AA Z+2t 63.0£2.9,

43.3+4.8, 227377, 10.3+3.2, 6.9+3.3%9]
AR S UE AT (Fig. 13).

(2) 74 FE FoT

EGB T4 &9 SOD fAF &4
Sk, TEE, AT, Bk Foltol
A AR e fAF 84S YE
A H(Table 10, Fig. 14).
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I I I
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1= - e -l

o mrad s g el

Fig. 13. Effects of EGB on superoxide
dismutase like activity.

EGB were reacted with tris—-HCl buffer(pH
85) 2.6m¢ and 7.2mM pyrogallol 0.2m¢ for
10mins at 25C, and determined at 420nm
after stopping the reaction by adding 0.1m¢
of 1IN HCI. The results are the mean + SD
of three independent experiments.

BT B iy e
E ¥ § 1

BOD-like activity (Ma)
E H E ¥ E 2 E %

=

Table 10. Effects of Compositions
of EGB on Superoxide Dismutase like
Activity

T

opz 1000pg/mé  500ug/mé
Kl 62.4%2.0 48.2+1.7
e H 3.2+4.8 4.8+0.3
ik 50.1+0.6 29.6+0.4
IR | 66.7+1.8 52.7+0.6
fL R 41.313.8 31.4+1.1
/NS 53.4+0.8 37.4+1.1
oo 24.0+1.2 12.9+2.2
FEARL 2 6.4+0.1 51+1.7
K 41.6%0.1 28.3+1.4
WoBk 83.5+0.1 72.9+0.7
(=Y 8.6+4.8 0.4+3

oD e = 500 el

nf frffr Pr

amit ®w e

M EDE B2E @E BEF ARE SE

Fig. 14. Effects of compositions of EGB on superoxide dismutase like act1v1ty.
EGB were reacted with tris-HCl buffer (pH 8.5) 2.6m¢ and 7.2mM pyrogallol 0.2m¢ for 10mins
at 25C, and determined at 420nm after stopping the reaction by adding 0.1m¢ of 1IN HCI. The

results are the mean *

3) Superoxide anion radical 47l
U x| & g3k
(1) EGB ¥4
EGB F9+9] superoxide anion 47
42 1000, 500, 250, 125, 62.5ug/ml &
oA 27k 69.3+3.1, 44.7+2.7, 37.8+4.9,
27928, 4.0£52%° &7 &4 aRE

SD of three independent experiments.

e A th(Fig. 15).

(2) T4 & FoAT

T4 2FE9] superoxide anion A7 &
AL 1000pg/mb F=oA 50% o) A
st =2 filot 8L, THE, i,
WA Tl FHFer 2 &A
95 JeEh Atk Table 11, Fig. 16).
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Table 11. Scavenging Activity of
Compositions of EGB on Superoxide
Anion Radical

: o} g 1000pg/mé  500ug/mé
- . Y 122:42 36139
- ; ,\ 169+16  3.0+03
g e H

TF ik 45.5+0.2 32.9+1.6

Fapasiidssigrimpmg suhin |'1|-

o et o 45.8+0.9 18.4+3.1
Fig. 15. Scavenging activity of EGB on ﬁ S 34.7£2.0 42.1+0.4
superoxide anion radical. TN 41.9+1.8 11.5+0.9
EGB were reacted with 50mM phosphate W 30.2+5.9 19.8+3.2
buffer(pH 7.8, 0.lmM EDTA) 25m¢ and KA R 28 7+7.4 46.7+2.1
2mM xanthine 0.2m¢ and 1mM NBT(nitro K 31.7+1.3 34.5+1.7
blue tetrazolium) 0.1m¢ for 15 mins with -
. . . . DI 10.8+3.9 47.4+04
xanthine oxidase 0.2unit/m¢, and determined
at 550nm. The results are the mean * SD fi M 30.1£2.4 39.241.8

of three independent experiments.

o sl © S gl

2

B

Sugperoxide scavenging solibvity (a)
E

Qi W ME e EaE W0E BN REE CRE e LR

Fig. 16. Scavenging activity of compositions of EGB on Superoxide anion radical.
EGB were reacted with 50mM phosphate buffer(pH 7.8, 0.ImM EDTA) 25m¢ and 2mM
xanthine 0.2m¢ and 1ImM NBT(nitro blue tetrazolium) 0.1m¢ for 15mins with xanthine oxidase
0.2unit/m¢, and the absorbance at 550nm. The results are the mean = SD of three independent
experiments.
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(membrane phospholipid) 2 %8 A}
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