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ABSTRACT

The Study on Antithrombosis and Inflammation according to The Broth
Preparation Method of Gamijoukyungtang

Kyu-Hwan Ahn, Chang—-Min Choe, Song-Baeg Kim, Han-Baek Cho
Department of Oriental Obstetric and Gynecology,
college of Oriental Medicine, Wonkwang University

Purpose: In this study, we investigated the anti-thrombotic and anti-
inflammatory efficacy of "Gamijoukyungtang(GJKT)”.

Methods: We studied inhibitory effects of platelet aggregation, FXa activation,
TXB, and PGE: biosynthesis and suppressive effects of GPIIb/Illa activity and
oxidative damage, pro-inflammatory cytokine reduction effects of 'GJKT(by press
extractor)/GJKT-1(by pressless extractor)’ in vitro. Also, we studied suppression
of pulmonary embolism, AV shunt model in rats and shortening of Rat tail
bleeding time in vivo.

Results: GJKT/GJKT-1 extract showed inhibitory effects on GPIIb/IIla
activities and platelet aggregation induced by ADP, epinephrine, collagen and
arachidonic acid. They suppressed biosynthesis of PGE: but GJKT-1 only
supressed biosynthesis of TXBgy In FXa assay, they inhibited activation of FXa.
they suppressed pulmonary embolism triggered by collagen and epinephrine. In
AV shunt model, they decreased the weights of AV shunt thrombus. they
inhibited pro—inflammatory cytokines and decreased oxidative damages caused by
DPPH.

Conclusion: We confirmed the anti—-thrombosis, and ant-inflammatory efficacy
of 'GJKT(by press extractor)/GJKT-1(by pressless extractor)’.

Key Words: Gamijoukyungtang(GJKT/GJKT-1), broth preparation method,
antithrombosis, inflammation, antioxidative
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s =
B A= 18~20 g2] ICR(International

Cancer Research:t|3tAHFEAH, F
AEE SA)A BAS 125757 350 g9
470 SD(Sprague-Dawley: Zo}El (F)) 7]
AHAE AHEste] AE sk

2) % A

2 AR AREEE nkIER Y
(Gamijoukyungtang, GJKT)e] =84
& CERLLR) Voo RSl S,
AS nkstR o, ks AFUe
o FESHIE oA FY T

Table 1. The Prescription of
Gamijoukyungtang (GJKT)

WA, A3, ﬁﬁ
=} Cyperi Rhizoma 3.2
AYT Mucunae Caulis 8
A28 Rehmannia glutinosa 4
SRS Leonuri Herba 4
ELR-S) Poria cocas Wolf 3.2
Zta] Moutan Cortex Radicis 3.2
2 A Angelicae Sinensis Radix 4
W 2kek  Paeoniae Radix alba 3.2
H = Ligustici Rhizoma 3.2
7+ % Glycyrrhizae Radix 1.2
A & Caesalpiniae Lignum 4
Total 41.2

3) Al 2 717

platelet rich plasma(PRP)= WA g
A (Korea)ol A &5 "L, Dulbecco’s
phosphate buffered saline, Hank’s balanced
salt solution, collagen, epinephrine, heparin,
chloral hydrate, tris—HCl, NaCl, CaCl,
polyethylene glycol2 Sigma(U.S.A) A
Z5 AF83}49 a1, normal salinel F9
A ¢F(Korea) A&, arachidonic acid

reagent, epinephrine reagent, ADP reagent,

collagen reagents= Chrono-Log(U.S.A)
AES, IL Test ™ PT-Fibrinogen HS
S} IL Test ™ APTT Lyophilized Silica
£ Instrumentation Laboratory(U.S.A)
A ZEL, aspirine HFo] A (U.S.A) AEFS,
CD62P-PE+= BD Pharmingen (U.S.A)
A &S, PAC-1-FITCE Becton Dickinson
(US.A) A|ZEE, prostaglandin E» EIA
kit®} thromboxane By EIA kit Cayman
Chemical(US.A) A2, Prionex(Centerchem,
Stamford, CT), FXa chromogenic substrate
S-2766(N-a-benzyloxy-carbonyl-D-arginyl
-L-glycyl-L-arginine-p—nitroaniline-
dihydrochloride, 330 pM,; DiaPharma,
West Chester, U.S.A) A<, silicon tube,
cotton thread, polyethylene catheters
(PE50; Becton Dickinson, MD, U.S.A),
Rivaroxaban(Lego Chembio Science, Korea)
AFS AHEsEA T

717]1= centrifuge(Beckman Co., U.S.A.),
rotary vacuum evaporator(Biichi 461,
Switzerland), deep freezer(Sanyo Co.,
Japan), freeze dryer(Eyela Co., Japan),
autoclave(Sanyo, Japan), roller Mixer
(Gowon Scientific Technology Co., Korea),
vortex(Vision Co., Korea), platelet
aggregation profiler model PAP-4(BIO/
DATA Co. U.S.A), High speed centrifuge
(Hanil, Korea), FACS calibur(Becton
Dickinson, U.S.A.), ELISA reader(Molecular
devices, U.S.A), iIEMS Kkinetic microplate
reader (Labsystems, Waltham, PA) &
<= A&k
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GJKT-1)ol =
FZsth
(BM filter
rotary vacuum evaporatorol]l Al 7+t
=319 th Round flaskell &=
-70°C deep freezerol A 443t
}al, 24A17F B<F freeze dryer®
Azstth. 9= FB7IIM = GIKT

2 GJKD)el €3 S/S 2500
5
EE

(F):
S

paper)dtaL, ©]

244 g, FE &7l = GJKT-1 11.7
g9 B2E 4T, APl BRI BE

2 A2 2%l B45e] ALgaian
2) In vitro

hFCsZ SRB assay'”
@t ARE-SEAT hFCs Al
37°C, 5% CO; vl F71o A 2k A
trysin-EDTA &0 7 od AXE
o] == Hojl F 20 x 107 A=
Z 96 well plated] EF3+ & 8173
7°C, 5% CO oA 2417t vl &} th. ul
F & GJKT, GJKT-1 extract(3= &
T 500, 250, 125, 62.5, 31.25 pg/ml)E 48

A EF AR WY TE2 F
HgFdS HE JAFAFEN(PBS)S

2 23 AH3ta, Z+ welldl 50% TCA
(trichloroacetic acid) 50 wWE 7}ste] 1
AIZE EF 4T WA AT ©] & FF
2 53] MZ3 S well plateES 7]
FolA AxsATh. 7)o SRB &
(1% acetic acid &9 0.4% £) 100
W= 7Fstar, Aol A 30&7F A5k
o} 2831 0.1% acetic acid &40 2 °F
4~53] AH3 v 37 FAA Adxst
31 10 mM tris base(100 x0)2 &3] A1 7

t}. o] plateE plate shaker oA 35
speedZ 5E3IF &EE9

Reader® 540 oA &3 =

(900 rpm, 10 mms)O}Oq s
E1 platelet rich plasma(PRP)Z
< A LAEZ(G,000 rpm,
10 mms)O]-OE] platelet poor plasma
(PPP)E 23t PRP= le A H
35 2l dgo] 59 71 %
=g

o]:‘:'/]

ol
ol

r'N —{II

o)
P

)&

da% 3y 2y
platelet aggregation profiler
PAP-45 Abgstslod, HF
ADP 10 uM, epinephrine 10 puM, collagen
5 pg/ml# arachidonic acid 5 mMo] &

2 39t Micro-magnetic bars ¥
2 silicon- treated cuvettedl= "2 3
7ColA incubationA]Zl PRP 320 pl<}
GJKT, GJKT-1 extract 40 ul ¥ th
S ADP, epinephrine,
collagen, arachidonic acidE Z+Zt 40 ul
A 7hske] 5EZE 9REAIF

AATE SHT &3AI7IaL 348
of Abgstler, HF F=7F 20, 10, 1,
0.1, 0.01 mg/ml7} == PRPe| 7}sta
< F=AS 971 A7A 37TAA 5
#ZF incubationstth. A@ Y A5
vl gtoll = PRPO volumes %F7] 9
8 A Ag 40 wE 7Hs A AW &
= 3}04 g Az 733

Al incubation@F

k<3
T
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Aggregation®] JAH= AEE UL
2ol ] A3}t transmission maximum
reduction percentE AF&3}]t}.

A—B
2 100

Inhibition % =

A = W ZF9] maximum aggregation %
B = GJKT, GJKT-1 extract §9
maximum aggregation %

(3) GPIIb/IIa binding assay

GPIIb/Illa binding assay< Peter &
Pol A% WS wdsle] A& AT
Platelet rich plasma(PRP)= tddY
o2 HE FFrto} ARE-3HATE PRP
+ Tyrode buffer(129 mM NaCl, 2.8
mM KCI, 89 mM NaHCO;3; 0.8 mM
MgCls, 0.8 mM KH2PO4;, 1 mM CaCly,
56 mM glucose, 10 mM Hepes, 0.35%
BSA, pH 74)E °|&3loq §=7} 3 x
10° platelets/m7} S =2 z2A3sAc)
o2 2 x 10° platelets/ml 2 33 Z
collagen(5 pg/m)=} 7z} F%(1,000, 500,
250 pg/ml)e GJKT, GJKT-1 extractZ
tste] 102 &9t AoA WA
FABF Y. A4 & PAC-1(20 pg/ml)
I} CD62P(10 pg/ml)E Yste] 47Tl A
3087 ¥-S F flow cytometryE o] &
st S48k

(4) TXBy, PGE: 7%

293 x 10° platelets/ml)ol collagen
(50 pg/ml)3} GJKT, GJKT-1 extractZ
Zr7zk 9] F%(1,000, 500, 250 wug/ml)ZE &
grate] 37TCoA] 31 ¥-& Al ¥ 2

mM EDTA9} 200 uM indomethacing-
7hate] W& BAAHT 283 A4
Tt § Asds Hstd TXB:%
PGE,E thromboxane B: EIA kit9}
prostaglandin E; EIA kit® &4 3}t

(5) FXa assay

FXa &4 digt GJKT, GJKT-1
extractd] &% &AL 96 well platedl
20 mM Tris—HCl, 150 mM NaCl, 5
mM CaCls, 0.01% polyethylene glycol,
05% Prionex = GJKT, GJKT-1
extract(l, 5, 10 mg/md)¥ A =33k
T 25°C(pH 7.4) oA wigslgt. &, 25
W human FXa(5 nM)?} GJKT,
GJKT-1 extract 256 mS &3l A&
oA 1AZE wiFE &, 100 9] FXa
chromogenic substrate S-27652 Y1 &
sl & {EMS kinetic microplate reader
2 405 nmoll 4] p-nitroaniline®] A=
#FE Pt FXao €42 Agte] m&
405 nmoll A S-27659] ZhFEE] HIE =
AA H.

3) In vivo

(1) HAMA

APA dA9 FrE Kimura 579

=
a4
o

pu

(IO

ICRAl mouseE A&, GJKT
extract F9L 25 g ICRA] mouseZ
71202 AA 51 mg, GJKT-1 extract
o8 25 g ICRA mouseS 7]F2o 2
A 24 mgs BHUAASF 0.2 meol] &3
Al A oral zondeE ©]-&3te] a-Fol 13]
A T7AF AT FASAT €Y
& A9 3 AleF11.3 pgd collagen
3} 1.3 ug9 epinephrine)S HBSS 200 ul

o HfEEE ZA 59, ICRA mouse
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59 GJKT, GJKT-1 extract® ICR
Al mousell AT Foston, F
ZT O 2= aspirin 0.1 mg/gS AT F9
st ddA ave d4% $F
ofo] Fo2 Qlsto] WAS= mouse
o2l mHU S50 2HE B 4
AsE A9 AFetR o™,
ol 714 mhElE 15 s 7ls
< A 94 7F A&E
71Zo = st

(2) AV shunt model

AV shunt A3 1217 Aol 350 g9
SDA 3H GJKT, GJKT-1 extract,
Rivaroxaban 5 mpkE 747 FI3}3 T}
A & 3AFY Aol 1 mH 10%
chloral hydrateE FAFsIe] uvp3 sk &
npZ 7} B Left carotid artery 2}
Right jugular vein®l polyethylene catheters
2 cannulationd}Fth. I1¥ ©3 5 cm

silicon tube®l

W >

i

B o
H—HTE

o

=
o3
o)

cotton threadS il
saline2 ¥ & artery e} veinoll 2%
tube2 NS 327 3}y shear-stress

x5t 1587 thrombusS A Al Al
Zt. AAE thrombusE AZX3 & F
AS =43} antiplatelet efficacyS ¥
7}t .

(3) Rat tail bleeding model

Tail bleeding 2% 1A]7F Aol GJKT
extract 142.3 mg/350 g, GJKT-1 extract
68.2 mg/350 g, Rivaroxaban 5 mpkE 7
T FA59 . 1412 & SDA rate] &
Z+oll 1 mé® 10% chloral hydrate® F

Aol AR F, vhHsE EUE A9

i

g EoZXHE 2 mE JIEE At
% 37C A4 < bathel F3kth 202
e #F XS 7EAAL, 30 ol 4
£202 Wt 2= g #EstA A
e S5

4) ks 24 A

(1) DPPH &A% &7

150 mM DPPH/EtOH 150 plell
GJKT, GJKT-1 extractE 1000, 500,

250, 125, 625 wug/ml FE=2 3 A5

100 w0 H7}sk & 37Col A 30827 wt

SAAY. o]F FF % 517 nmoll A =34
i=]

shel olelo] WO At

)
a°
a°
s
o
L
olr
5

) x 100

(2) SOD A+ &4
GJKT, GJKT-1 extract 0.2 mlol
tris-HCl buffer(pH 85) 26 ml3} 7.2
mM pyrogallol 0.2 mlE 7}3}e] 25T
Al 1087 ¥H&A1Z1 ¥ IN HCI 0.1 me
S AAAZA ¥ HS 420 nm

AqNA EFEE =A31, buffers: H7}

AL HETOE 3lo] olgfet ol

=
=4

SOD fFAFA (%) =

GJKT, GJKT-1 extract
FoATo F34E

buffer H7}9 SR &=
5 @5Hd Al EFIS] 4
THP-1 M¥3= 24 well plated] 1 x
10° MESF2 BFagh o7)d GJKT,
GJKT-1 extract(100, 50 ug/ml)E =7
s 1A ¥ LIPS 2 pg/mls 2+
welloll 37}slar 3A1ZE vl skt vl &
S, AlEZa S FEd whs Habo IL-1

=

100—{( ) x 100}
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B, IL-6, TNF-a, MCP-19] &#©| %S
ELISA kitE o]&ste] 3% 450 nm
oA FAREE SAHSIAT

6) A

A3¥ Azle Student’s T-testE AMg
st BA At o FAad v
= +P<0.05 T+ ++P<0.01, +++P<0.001
FEog UEITH HluE «P<0.05 BE
#xP<0.01, #=xP<0.001 FFolA FJ49<
At YEhl AT

m Z2 3

1. XS vAE 9F

hFCsoll 3 AxEAd = iz
o] AEAEE0] 100+58(%)= Ve
vk GJKT extract®] 31.25, 62.5, 125,
250, 500 pg/mt F= FATAAME 77}
1045+3.7, 105.6£1.8, 97.63.8, 95835,
90.8+4.2(%) & YEPHAIL, GJKT-1 extract
o] 31.25, 62.5, 125, 250, 500 ug/ml F%
ToFo e ZHzt 1042426, 97.5+3.2,
95.6+2.1, 93.0+2.6, 86.7+3.5(%)& Y ENY
A (Fig. 1).

120
100 2 M
80
60

a0

Cell viability (%)

20 ——GJKT-1
#—GJKT

0

cantraol 3125 625 125 280 "00
concentration (ua/ml)

Fig. 1. Cytotoxicity of GJKT, GJKT-1
extract on human fibroblast cells (hFCs).

2. 4% 3 "= FF
1) ADPol 23 4% 3o v|x

=
ADP(10 Mol &3 d2a83 o
AEaHE ZA A3, GJKT extract 20
mg/m¢, 10 mg/ml, 1 mg/ml, 0.1 mg/ml,
0.01 mg/m s=NX Z7+ 95.3+0.2%,
81.9+0.2%, 30.6+3.5%, 7.7+3.5%, 2.5+0.5%
o &8 dA&s HEAaL, GJKT-1
extract 20 mg/m¢, 10 mg/ml, 1 mg/ml, 0.1
mg/ml, 0.01 mg/ml F=oNA Z47F 96.7+1.8%,
74.6+6.9%, 18.6+9.4%, 12.1£6.0%, 4.5+1.5%
o &3 JAES e ATHFig. 2).

120 TGJKT
BGJKT -1

100
32 80
S
= B0
)
g 40

-
" H
20 10 1 0.1 0.01
Concentration (ma/ml)

Fig. 2. Effects of GJKT, GJKT-1
extract on human platelet aggregation
with 10 pM of ADP.

2) Epinephrine°l °]& €% &30l
n 2= ek
Epinephrine(10 pM)ol| 2J3+ diT
+d 9A BHE AAE 2%, GJKT
extract 20 mg/m¢, 10 mg/m¢, 1 mg/ml, 0.1
mg/ml, 0.01 mg/ml F=oNA Z+zF 97.8+
0.2%, 58.8+8.2%, 43.7£2.2%, 6.5+6.5%,
20+2.0%° &3 dA&S Y,
GJKT-1 extract 20 mg/m¢, 10 mg/ml, 1
mg/mé, 0.1 mg/m¢, 0.01 mg/ml FI=olA]
ZyZy 95.7+0.4%, 69.4+2.4%, 47.2+1.9%,
225+35%, 19.7+2.7%9 &H dA&S
e Ao (Fig. 3).
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120 1 GJKT

B0

(i)

Inhibition %

40

20

20 10 1 0.1 0.01
Concentration (ma/ml)

Fig. 3. Effects of GJKT, GJKT-1
extract on human platelet aggregation
with 10 uM of epinephrine.

3) Collagenol gt dAv ol v
A= G

Collagen(5 pg/me)oll <3 13 &
H R oA agE HAas 4
GJKT extract 20 mg/m¢, 10 mg/ml, 1 mg/ml
0.1 mg/mé, 001 mg/mt =X Z+z
97.6+0.69%, 86.4+8.2%, 70.4+0.2%, 31.0£1.5%,
16.3+2.1%°] &3 AA&S Yehisda,
GJKT-1 extract 20 mg/m¢, 10 mg/ml, 1
mg/ml, 0.1 mg/ml, 0.01 mg/ml FX=olA
27y 94.7+1.7%, 86.2+4.1%, 63.7+£8.3%,
38.6+6.6%, 13.9+4.1%2 &3 JAL&E
et A ohFig. 4).

A=)

’
)

120 TGJKT
BGJIKT-1

Inhibition %
=
=3

20 10 1 0.1 o.01
Concentration {(mg/ml}

Fig. 4. Effects of GJKT, GJKT-1 extract
on human platelet aggregation with 5 pg/ml
of collagen.

4) Arachidonic acidell 93+ 43 &

Al vNE 3F

Arachidonic acid(5 mM)ell ¢ A&
T ¥ 9A 'BHE AAg AH
GJKT extract 20 mg/m¢, 10 mg/ml, 1 mg/ml,
0.1 mg/ml, 0.01mg/ml F=NA 242+ 94.7
+2.7%, 69.7+1.3%, 38.6%6.4%, 5.0£2.5%,
3.0£15%¢] $F JALS YehhA,
GJKT-1 extract 20 mg/m¢, 10 mg/ml, 1
mg/ml, 0.1 mg/ml, 0.01 mg/ml FE=olA
Z}Z} 95.2+2.2%, 63.8111.8%, 14.5+1.5%,
11.0+3.0%, 6.0£2.0%% +& dAES
e Ao (Fig. 5).

120 1GJKT
BGJKT-1

Inhibition %
-y =] @ a
(=R s S

h
=

20 10 1 o 0.01
Concentration {(mg/ml)

Fig. 5. Effects of GJKT, GJKT-1 extract
on human platelet aggregation with 5
mM of arachidonic acid.

5) Emax®t ECso%k

+H FEAE AMHES A$, GJKT
extract T oA ADP= Enw’} 106.2
+2.2%, ECso2 3.842.5 mg/ml = YEFGES
™, epinephrine® En./} 118.7+2.8%,
ECs02 5.1+3.02 mg/ml, collagen® 73-%-
= Enax’F 98.3+1.2%6, ECs02 0.6+4.9 mg/me,
arachidonic acidE Enaw’} 98.2+0.9%,
ECs0& 29+0.2 mg/mtE Yepfi At =
& GJKT-1 extract FolselA ADPE
Emax”} 126.3+2.4%, ECsp2 7.242.8 mg/ml
2 YE o ¥, epinephrine= Ena”’}F 119.0
+14.6%, ECs2 5.3+1.6 mg/ml, collagen
9] A+ Ema’/} 101.8£20.3%, ECs2
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0.6+5.9 mg/m¢, arachidonic acidE Emax’} 3. 49949 GPIIb/IIa 2d 9
136.8+16.1%, EC502 9.6+2.1 mg/mlZ Y} U X 9%
EF A tH(Table 2). Fg FAEZ 4S5 Sl collageno
o3 fEE g4 R4 GPIb/Ila
Table 2. Pharmacodynamic Parameter HHES A A9, HAATS 114%
Estimated by Emax Model in WinNolin 2 Jehd w2 FoAE 99.3% U
rogram - - -
R th} 83 Awst AR 2o
@;er\ Enax(%6)  ECso(mg/mt) o, GJKT extract®] 55 250 pg/mlol A
GJKT GJKT-1 GJKT GJKT-1 T 83.4%, 500 pg/ml FEOAAME 49.8%,
106.2 1263 38 7.2 T o A= oz
ADP 199 124 495 498 1000 pg/mé ? A= 16.3% ‘4—5}‘—4-
) 1187 1190 5.1 53 fZz7o Hsle] = EFoZ Wy
Epinephrine . ’ ’ ’ LA =103 o Al e
28 =146 +3.02 =16 o] Z+A3ar, GJKT-1 extract GA| 3
Collagen ??'?2’ 1(2%-2 +0469 +0569 = 250 pg/molME 92.02%, 500 pg/ml
+1.2 4203 +49 45 N = w
Arachidonic 982 1368 29 96 FEAME 721%, 1000 pe/mt F=AA
acid +09 +16.1 +02 21 = 15.0%2 Yeh dlz27d vEte =

&2 o 7 o] 7+AEYtHFig. 6).

i 8
92.02%;

150%

Cell Number ,

o
10

——> Cell Number
——> Cell Number
—

e

10° 10! 10° 10° 10* 00 10" 107 10° 10 o 10" 10° 10° 10*
———> PAC-1 GJKT-1250 Ug/m ————5 PAC-1 GJKT-1500 pg/n ——> PAC-1 GJKT-1 1000 pg/ml

2 & b3
I} & 3
.E 98.4% 4y 2 49.8% 4 ..E 16.3% .y

g
E} 3
& = £,
] = =2
&3 il o
anu“ 10" 107 10° 10¢ ‘L‘wo 0! 10° 10° Toe Ta1u° 10 10° 107 0*
——— PAC-1 GJKT 250 Ug/n — 5 PAC1 GJKT 500 pgiw — 5 PAC-1GJKT 1000 g/ml

5 : .
- 92.02%, 710 w _i; 15.0%
3
£ E
3 z

Tam' 10’

——> Cell Number

T ° 10

g 102 0’ 10 i 10' 102 102 10 o o 10
— > PACIGIKT-1250 ugm " 5 pac] GIKT-1500 yghn ~ ———3> PAC-1 GJKT-1 1000 pgml

Fig. 6. Effects of GJKT, GJKT-1 extract on binding of fibrinogen to platelet
GPIIb/IIa.

The inhibitory effect of GJKT, GJKT-1 extract on binding of fibrinogen to platelet GPIIb/Illa
in collagen stimulated platelets was examined by flow cytometric analysis. The point show the
fluorescence signal of collagen activated platelets in the presence of various concentration of
GJKT, GJKT-1 extract.
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4. TXBy AR WA= 4%

GJKT extractel &3 TXB:S 44
Adlss SAH Ay, FAATdAe
0.29+0.01(0D), WZTllA= 0.33+0.02(0D)
2 Yelygtor GJKT extract 250, 500,
1000 pg/ml F=AA Z+7F 0.33+0.03(0OD),
0.32+0.05(0D), 0.24+0.07(0D)Z YEI%:
31, GJKT-1 extract 250, 500, 1000 xg/m¢
FxolMe ZH} 0.30+£0.00(0D), 0.27+0.02
(OD), 0.20+0.03(OD)E YER} thET
o] Wl3te] GJKT-1 extract Fofatol A

94 A==p<0.05, *+p<0.01) FAE
Uetd A ok(Fig. 7).
5. PGE: A "A& 9%
O GIKT
0.40
0.35
0.30 T
g 0.25
8
o 020
5
B 015
0.10
0.05
0.00
Nommal Contiol

GJKT extractel]l 23k PGE.9] AA
Afss AT A7, BAToAA=
0.20+0.01(0D), tHZEA= 0.38+0.02(0D)
2 Yelytoy, GJKT extract 250, 500,

1000 pg/m¢ FEolA 242+ 0.31+£0.05(0D),

0.31+0.01(0D), 0.24+0.01(OD)Z  }E}
U, gzl vleled fFoA e
(xxp<0.01, *+*p<0.001) 2SS JEI

o} GJKT-1 extract 250, 500, 1000 xg/ml
FEolME 0.38+0.02(0D), 0.33+0.03(0D),
0.31+0.02(0D)Z YEhY thzae Hls}
o] GJKT-1 extract oI 1000 pg/ml
FEAA oA Ae(p<0.05) HAS

UER At (Fig. 8).

W GJKT-1

250

S00 1000

Concentration (pg/ml)

Fig. 7. Effects of GJKT, GJKT-1 extract on thromboxane By formation in collagen

stimulated platelets.

Normal : Platelet. Control : Platelet and collagen.

GJKT, GJKT-1 250 : Platelet, collagen add GJKT, GJKT-1 extract 250 pg/ml.
GJKT, GJKT-1 500 : Platelet, collagen add GJKT, GJKT-1 extract 500 ug/ml.
GJKT, GJKT-1 1000 : Platelet, collagen add GJKT, GJKT-1 extract 1000 xg/ml.
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Fig. 8. Effects of GJKT, GJKT-1 extract on prostaglandin E. formation in collagen

stimulated platelets.

6. FXa assay

GJKT extract]l 2]3+ factor Xa<Ql
inhibition %& FE¥W=E =X3 A}
g xFANME 325:02%% YERgoH
1, 5 10pg/molXEe Z+zh 24.3+1.3%,
31.6+25%, 37.1+26%= YE} thExT
o ®l& FoA Ae(xxp<0.001) A3}
= yebla, GJKT-1 extractoll & o
ZAME 2.7:04% % YEFGOH 1, 5
10 pg/meoll e 22t 184+3.9%, 24.4+3.0%,
31.3+1.9% = YEhY tztol Hls] 9
A EGp<0.01, *#xp<0.001) AHZ
YEY A tH(Table 3).

7. A W A

Collagen® epinephrine®l| &3] =%
HAH Ao x2S 8ulg] F 89t
2 7F SAY 3013 o) mElzE R 4o
Hol=d, FAANETFQ aspirin FAT
< 8utg] F 2vigRte] FAY 158 ©]
 mEZE A& HIAh o]d] wheto

GJKT extract ¥4 8ulg] 5 4v}g]
7b FAY 165 o) mHHIZE A& E o]
50%2] Al &3E yerllaL, GJKT-1
extract £ 8vtg] F 4vtE]7F A
v 158 o] wmiElZE A& E o] 50%9]
A &3S YEPHATHTable 4).

Table 3. Inhibition of Factor Xa
Activity (%)

Concentration Inhibition %
(ug/mb)
GJKT GJKT-1
0 325 +02 27 + 04
1 243 + 13w 184 + 39*x
5 316 + 25%%k 244 + 30wk

10 37.1 + 265k 31.3 £ 1 Gtk
Control : Human FXa(5 nM) and FXa
chromogenic substrate S-2765(100 x0)
treated group.

GJKT : Human FXa(b nM), FXa
chromogenic substrate S-2765(100 ) add
GJKT extract treated group.

GJKT-1 Human FXa(5 nM), FXa
chromogenic substrate S-2765(100 ) add
GJKT-1 extract treated group.
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Table 4. Effect of GJKT, GJKT-1 on Pulmonary Embolism Mice

Dose No. of killed or paralyzed  Protection ratio
(mg/mouse) / No. tested (%)
Control HBSS: 8/8 0
Aspirin 2.5 2/8 75.0
GJKT 5.1 4/8 50.0
GJKT-1 2.4 4/8 50.0

* HBSS : Hanks’ Balanced Salt Solution

Control : Collagen(11.3 gg) and epinephrine(1.3 xg/200 1l/25 g) treated group.
Aspirin : Collagen(11.3 pg) and epinephrine(1.3 1g/200 ©0/25 g) treated group after

oral administration of aspirin(0.1 mg/g).

GJKT : Collagen(11.3 gg) and epinephrine(1.3 1g/200 10/25 g) treated group after
oral administration of GJKT extract(5.1 mg/25 g).

GJKT-1 : Collagen(11.3 pg) and epinephrine(1.3 p©g/200 10/25 g) treated group after
oral administration of GJKT-1 extract(2.4 mg/25 g).

8. AV shunt model®] 3 &3

GJKT extractell €3t Arteriovenous
shunt®] thrombus2] weight(mg)} inhibition
(%)S AT 2y, gxzTdA A= 190.0
+10.0 mgl 2 YERN 3, Rivaroxaban
M= 45.0+15 mgl 2, 76.3%, GJKT
ol = 160.0+10.0 mg .2, 15.8%, GJKT-1
o = 145.015.0 mgl. &2, 23.7%E Y&
o] thzol] miste] oA A=(p<0.01)
#aE UEH Itk (Table 5).

Table 5. Arteriovenous Shunt (AV
shunt) of Thrombus Weight and
Inhibition

. inhibition

weight(mg) (%)
Control 190.0+10.0

Rivaroxaban 45.0+1.5%%x* 76.3
GJKT 160.0£10.0%x* 15.8
GJKT-1 145.0+5.0%x 23.7

Control : no treated group. Rivaroxaban :

5 mpk oral treated group.

GJKT : GJKT extract oral treated group.

GJKT-1 : GJKT-1 extract oral treated

group.

Drugs

9. Rat tail bleeding assay

GJKT extractell ¢J3} rat tail bleeding
9] times 34T Ay, tixToAANeE
332.2+26.3 sec, Rivaroxabanoll A= 1200.0
+0.00 sec, GJKT extract FollA=
351.4+17.0 sec, GJKT-1 extract F ot
olME  3343+27.0 secE UERAATH
(Table 6).

Table 6. Effects of GJKT, GJKT-1
and Rivaroxaban on the Tail Bleeding
Time in Rats

drugs Concentration "Eiic(h;%)
Control 0 332.2+26.3
Rivaroxaban 5 mpk 1200.0+0.00
GJKT 1423 mg/350 g 351.4+17.0

GJKT-1 632 mg/350 g 334.3+27.0

10. @43t &6 mx= FF
1) DPPH &A% mA= 4%
DPPHe] AAS2, GJKT extract
1000, 500, 250, 125, 62.5 ug/md & =0l A
Z+7y 82.6+1.4%, 76.4+7.0%, 63.2+5.8%,
38.4+3.5%, 32.0+1.1%% 4AA &FE
B R, GJKT-1 extract 1000, 500,
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250, 125, 625 pg/ml FENX 27+ 76.1
+5.7%, 69.1£1.0%, 56.6£1.4%, 51.0£4.0%,
37.2¢1.8%2 AA &FHE YeEdT
(Fig. 9).

90 M GJET

S0 B GIKT-1
T
o0
20
30
0
i
o

100

DPPH scavenging activity (%o
-
s

oncentration (pg Inl!
Fig. 9. Scavengmg activities of GJKT,
GJKT-1 extract on DPPH free radical.
GJKT, GJKT-1 extract were reacted with
DPPH for 30 mins at 37C, and the absorbance
at 517 nm due to DPPH radical was determined.
The results are the mean+S.D.

2) SOD AL &4 wA= d3F
SOD HAF 84L& GJKT extract
1000, 500, 250, 125, 62.5 ug/ml & %ol A
Z+7} 61.245.1%, 489+3.0%, 43.5+3.3%,
353+56%, 6.0+4.2%69] AL &4 A
£ YeRr, GJKT-1 extract 1000,
500, 250, 125, 62.5 pg/mb F=NA 27}
52.8+8.7%, 42.8+1.4%, 26.3+86%, 27.9+
12.9%, 16.3+4.6%°] frAl &4 Ve
AHFig. 10).

-” " GIKT

B GIKT-1
30
40
20
i
0

1o

SOD-like activity (%4
w
H

Concentration (ng ml)
Fig. 10. Effects of GJKT, GJKT-1
extract on superoxide dismutase like
activity.

GJKT, GJKT-1 extract were reacted with
tris—HCI buffer(pH 85) 2.6 m{ and 7.2 mM
pyrogallol 0.2 m¢{ for 10 mins at 25C, and
determined at 420 nm after stopping the
reaction by adding 0.1 m¢ of 1 N HCIL. The
results are the mean+S.D.

11. THP-1 A EFAA 9F A EF}
A A F mRE 9

D IL-18 A8

THP-1 MEFo A9 IL-18 B4

o FoA Jde(+++p<0.001) F71HE Y
Byyo GJKT extract= 100, 50 pg/
m FodolA 2z} 26841101 pg/ml2}
369.7£09 pg/mlE, GJKT-1 extracte=
100, 50 pg/mb Fool M Ztzh 239.8+4.6
pg/mle} 293.7+8.3 pg/mtE JER} tHZ2T

o wlgte] BF frolAd e (eep<0.001,
#+p<0.01, *p<0.05) #FAE YERIAT
(Fig. 11).

2) IL-6 A%

THP-1 MXEFo|Ao IL-6 B
By FAATL 246406 pg/ml, thHET
160.25.1 pg/mlE VFER} FAFel v}
o F94 Je=(+++p<0.001) 7S Y
Bl o™, GJKT extract= 100 pg/ml F
oo A 88.3+0.8 pg/mlE, GJKT-1 extract
£ 100, 50 pg/ml Fodoll A Z+zh 82.4+6.8
pg/me} 123.243.1 pg/mE YENY Tz
ol BEk] foAd AE=(+#p<0.01, *p<0.05)
#aE e At (Fig. 12).
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IL-1p level (pgiml)

. L

0 100ugml M S0ug/iml

Normal

Control

GJKT GJKT-1

Fig. 11. Effects of GJKT, GJKT-1 extract on the levels of IL-13 in the THP-1 cell.
THP-1 cells were pretreated with GJKT/GJKT-1 extract for 1 hour, and then incubated with
LPS(2 pg/ml) for 3 hours. The levels of IL-13 were determined using a commercially available

ELISA kit.

Normal @ no treated group. Control : LPS stimulated group.
GJKT : LPS stimulated group after treatment of GJKT extract(50, 100 ug/ml).
GJKT-1 : LPS stimulated group after treatment of GJKT-1 extract(50, 100 xg/mf).

180
+++
160 |

140 |

100 |

80

IL-6 level (pg/ml)

60

40 |

0

0

@ 100ug/ml mSO0ug/ml

Normal

Control

GJKT

GJKT-1

Fig. 12. Effects of GJKT, GJKT-1 extract on the levels of IL-6 in the THP-1 cell.

The levels of IL-6 were determined using a commercially available ELISA Kkit.

3) TNF-a A%

THP-1 AlXFo|Ae] TNF-a A=
S B AAFS 546108 pg/ml, HFE
T2 401.0£8.8 pg/mlE YEFY Ao

13t 94 Ae=(+++p<0.001) S7F
= yepdlon GJKT extracte= 100 pg/mé
EooA 2916434 pg/ml=Z, GJKT-1
extractE= 100 pg/m¢ Fdol A 22+ 269.2

ag

+51 pg/mZ Ve izt Hlsle
oA JeEG=p<0.01) FAS JERRRA

HFig. 13).

4) MCP-1 A=

THP-1 AXEFe A9l MCP-1 A%
B AATLS 136.7£13.0 pg/ml,
T 769.8+189 pg/mlZ YEMG A
of Hlgte] Fo4d U= (+++p<0.001)

Z7+e JEhdlon, GIKTS 100, 50 pg/ml

Eoo A 77 418945.2 pg/mle} 475.7+

54.3 pg/mlE, GJKT-18 100, 50 xg/ml
Fojo A zhzb 413.6+12.7 pg/miet 513.0

N OFL PN e
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+55.1 pg/mE YERY wiEao] sk 25 UE Atk (Fig. 14).
EF froli $le(ep<0.01, #p<0.05) 7

450 -

400 |

350

300

TNF-a level (pgiml)

150 |

100 |

S0 -

@ 100ug/ml MS0ug/ml
+++

0
Normal

Control GJET GJKT-1

Fig. 13. Effects of GJKT, GJKT-1 extract on the levels of TNF-a in the THP-1 cell.
The levels of TNF-a were determined using a commercially available ELISA Kkit.
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MCP-1 level (p g'ml)

200

100 |

E100ug/ml @ S0ugml

+++

0
Normal

Control GJKT GJKT-1

Fig. 14. Effects of GJKT, GJKT-1 extract on the levels of MCP-1 in the THP-1 cell.
The levels of MCP-1 were determined using a commercially available ELISA Kit.
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MERBE S s Yo M2 FEH

A A (membrane phospholipid) 22& A
71 o}g}7)E2Harachidonic  acid) o 23
B o] 79| T2 EelZ¥Hd(prostaglandin)
S HEGTY ggoz dd SuA}
At E A Afrae] FAdo] FAmEA
=1 o]x} A ¥(secondary hemostasis)
o] o]Fo]A A go] YAFATGHY
Tt ave] of" Al o o}

o

L

=
AEEOA AEEA
oz Hr7t HJH(Fig. 1). &
de] 8% AR FE3te=
sl GJKT/GJKT-19]
(antiplatelet) &% VluwE AZ3s}H
A} F-E=21A21 ADP, epinephrine, collagen,
arachidonic acidE PRPe] A3 & &
A JAes Frtstdoh a9 &3
Fag AR &l o5
GJKT/GJKT-1& &% &EHo=z &
2% 2348 AR 1 (Fig. 2-5), ECso
oz GJKT Fo7tolA ADP= 38125
mg/m{, epinephrine<- 5.1+3.02 mg/ml, collagen
9] A$+= 0.6+49 mg/ml, arachidonic acid
T 29402 mg/m=E YERRIATH
GJKT-1 FolZollA ECy g2 ADP
= 7.242.8 mg/ml, epinephrine= 5.3%£1.6
mg/ml, collagen® 7A$= 0.6+59 mg/ml,
arachidonic acid= 9.6+2.1 mg/m(E e}
W(Table 2) ARIH o2 F& oFEFH o]

B Aol o AR B,

[o

&

[e)

£ L

o]

G

(surface connected canalicular system)
s AED W Bl 243
GPIIb/Illa = EF HWHOZ o]F3dld
FHo 2 ZF7lE = A fibrinogen¥ 2
A% A8o] W Foldr. Faw

1t
y

oX,
ol
ol
N
L)
rr
i
o
A=)
ol
fo M

o]
= 5} , ©]
£ fibrinogen ol &= &A1
PAC-1°] 3] F7b An.
GPIIb/Ila &S collagen®] <3 &
Ao S AEE Fste Hrisk A3
GIJKT/GJKT-1 EF F& oEHo=Z
HES A AT (Fig. 6). o€ GJKT
/GJKT-1¢] GPIb/Ila &A¢} fibrinogen
o] A%S AHsjstomn A $Hol
AA S HIdHo =z FHs Axet )
Z0Th.

TXB:9} PGEx= 3713 upe} o] A
Fuho] x| @23 &A% Arachidonic
acid7} WEZFHo=E
lipooxygenase pathwayS AX+ 7H&H|
1 F cyclooxygenase(COX) A E-ol
93| &0z gARHE o collagen®ll
ot EAstE  daAde o]y
arachidonic acid®] 7]Zel 93t COX
9} Thromboxanes(TXS)o| A  TXB%}
PGE:¢t 22 trteEs S7HIIHG
VB AN E GIKT/GIKT-19] &

cyclooxygenase}f
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) A
9] tArE2l TXB:$ PGE.ol gt

S #EEG =, TXB:2+ PGE;
ALE frelel disked  GIKT/
GJKT-1 E5 PGE; S #94 3
Al AAAH oY, TXB, Aol s A
GJKT-1%Fo] tfztol Hls) o4
A A A A H(Fig. 7, 8)

{‘[F

dAgaes oAy TR dd Za
BAEC o35t &3t AEKZ v-E
BAEE T3 dojved, 2 F A WA
7 Aga17t AlZFFE o] thrombino] ¥
stz A7EA Y #AZolt) ol WA
2 eI 27k AR A=, W
A 2= Al X1AAL Al X114}, prekallikrei

(PK), 3282} kininogen(HK)o] &3 4
o] =&49 collagend] FE=Ho =R Az
Ft}h o]o] A prekallikreino| Al A7 &
4385 kininogenol| <9314 Ca® =4
shell A Al XIIA7F 2A45kE 0], Xlad
A7F H3 Xlas Al XI9AES Xlag2 &
AstA 71, XlalA7E Al X Q1Atel] =
&3t Xas Adsth E=3 A4 A
2 ZAGE AiolAe =FHAATE
fre|EHWA AR E =, 2204 Al VI
A}, Al X QAApe] #-8-8he] Xazl A
At o]H 4 FXas €9 331 #A
A WA, 2RI ARV dFS T
AR 7 A A AR A=,
o]= prothrombing &43}A|# thrombin
S AA3}kar, thrombinell 2]31A] fibrinogen
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