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ABSTRACT

Study on the Anti—-inflammatory, Analgesic and
Anticoagulative effects of Whalrakdan in the experimental

animals

Kang Seung Bum, Park Jong Woon, Kim Jong Gil,
Jo Nam Soo, Moon Byung Soon”
Dept. of Oriental Medicine.
Graduate School of Won kwang University.

This study was designed to elucidate the anti—inflammatory, cardiovascular,
anti—thrombotic, and analgesic effect of Whalrakdan. The anti—inflammatory effects was
measured by the method of carrageenin induced edema, protein leakage test using
CMC—pouch, and the effect of Whalrakdan on the cardiovascular system was observed
by the change of flow rate of Ringer solution in the vascular system in the ear of
rabbit, and the contraction and dilatation of rat tail artery. Death rate, platelet
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aggregation, plasma coagulation activity, antithrombin activity was observed for the

measurement of the anti—thrombotic effect of Whalrakdan, and the analgesic effect was

measured by the acetic acid method and hot plate method.

The result was as follows:

1. After 2 or 3hour of Whalrakdan administration, carrageenin induced edema and

CMC-pouch protein leakage was significantly decreased.
2. The slight anagesic effect of Whalrakdan extract was confirmed by the observation

of writhing syndrome, paw licking time, and escape time.
3. The droplet of Ringer solution increased according to the increase of concentration

of Whalrakdan extract, and

concentration of Whalrakdan extract.

the wvasoconstriction decreased dependantly to the

4. The anti—thrombotic effect of Whalrakdan was observed by the decrease of death

rate, the inhibition of platelet aggregation, and the increase of anti—thrombin activity.

key word : whalrakdan, Anti—inflammatory, Analgesic, Anticoagulative
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1. &%

1) &

B 200g N4Le) Sprague—Dawley % Mt
PE u 20g M+ Balb/C #itE vFA% Efa
KR (Albino rabbit) & —MALEERH(ZHEEIRHRE
K@jit) 2 gEstol 1AM Ll BEBE g @
A 3 Eigel FHSINCY, FERH St
29 EARARFE AREA 28 & UEE

32p
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KERE B ROl BEAD % REEStY] f#
ek, 1 ES 58S Table 13 2t
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Table 1. E&3C T4 (Prescription of Whalrakdan)

¥ 4 A # 4 g
Ko () Rhizoma arisaematis 22.5
N& (8, &%) Radix aconiti(tamed) 22.5
B ERL) Radix aconiti (wild) 22.5
Hug Lumbricus 22,5
AFE Mastrix 8.25
it Myrrha 8.25
gy 106.5

o A FAZeg T QI BREEE K
27 Bt ThAR sste] BB % AHAIR
t}. 3,000rpm oA 2087 EOHoEEle LiER
< e ¥ R HRKE BEY BRS B
Bl KRS FASS] BERAET og 52
AzTVoNA 24A17F FAADZE ] EEFT ik
2 722g(E 14.5%) S Aok @gEs A7)
AT EHKE MRSt BORE T FFRE
AT

2) RIERFEO| O|xlE= B

(1) Carragenin®.2 FHHES BFEo] N &%

Winter°"*V e} figko] wel 33 69t 1
oz o RN MEE ANWstn B KK
fi&Rey 9 AMABKE S E%ER (Normal
Group), B @EE Al33tT indomethacin
10mg/kg S s iR (Control Group),
EEY MES BT R %9714 100
mg/kgS S BERMI(WRD D, BERY ZEE
AL HES) #iEA7I A 200me/kgs Heds
KSHII(WRD 1D, By mES APty 154
o7l 400mg/kgs KRS HERR
II(WRD 1D 2.2 vHFo] Al33tgict.

ARE BoEstT 1A 238 o ki
#lZ carragenin(0.1ml of a 1% solution /su-
spension in saline)& HIARES BEER T &
et At FES 1A 7HHoR 5%
5 74 O E plethysmometer® B9 &

+
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Be 23t ol FEEHML st BIE
WY FIEIEE-S AT
g ) = VoY x100
Ve @ ARl carragenin(Q.lml of a 1%
solution/suspension in saline) < ##A%H ¥ 5
Ee dovl ®iERS 5
Ve © #2K#I9) carrageenin(0.1lml of a 1%
solution/suspension in saline) & ##3}7] i<
Famel wiaRe] A8
FERRIIAIR (%) = Ec—% x 100
Ec @ HBiE) FipiEs
Et : gyl 52| FigiFlER

(2) CMC-pouchell 9§ EHE #itid st

87 6ulaE 122 8o} Ishikawa$se %
o] wat ®ERsHh #F el ketamine(20mg/
kg) ¥ Rompun(10mg/kg) & 43l #il#AZ
T B 5 cm o)A CE WIRY EE Bkt K&
Foll 5mle] F718 HEASIY ERES U= 24
AZF Fol & HHE OSH 22 EEE S5t
ge oy #o] SEeE st F 12
0ColA 3087 mEEEES 37T 2% CMC
(carboxymethy! cellulose) 5ml/air pouchE ¥
A% HEE (Control Group), aspirin 50mg&
2% CMC B Smiol BREAlA ERE EAS
geptiERt (Drug—Exper -imental Group), i&
%7 EiRd7]A~ 100mg, 200mg, 300mge 7tz
2% CMC ## Smicl BMAA 7R EAT
AL HHEE D (WRD D), B%# II (WRD ID,
et 11 (WRD IID ol2} 3ksich

Lide @B Fo 6A7 ol CMC %S =
HA Shabx] @ ok EUY ®KE AFsted &3
9. EHES TES BKIUR 0.1miol £EB&
K 4.9mle MmetT Akt SHEHA GEE
ZAAYA 53] BE&S oF 1,000rpme}A 5

B2 satadsied mEkmse AAS g ki
we el AE3sE47] (Gilford Impact
400E, Gilford, US.A.) & o] &38l9 HeEERstd
=3

3) sEfBIEA ojx= HE

RIS 50 mg/ke? aspiring REESIGH S
o, WRD I I I#H & wgdrlis
200, 400, 800mg/kgs FEfReast, HIERES
L ASKE sk

(1) Bhdsiof 28t SRS

Whittle®™ 2] ko] whe} E&T #gd71A8
BomE 1A T 0.7% acetic acid 1mé/10
22 ip. injectiondt® 10% FHE 108 599
writhing syndrome2 #2531t}

(2) Bafikol st HmESE

BaR 2 BEE 55 + 0.5C 7 HEE 319 i
%5 ERA7)A BE FT AR ¥ 3 Ee
e A #R RE A F8kn, EEST
Egdris Rt fuie] ¥e F 2E me
AZE #iw BRE AIZEE S7Ete] SRR E B
Z3tirt

4) MER o|x|= B8

(1) KRS BRmEREHK A3t Hh

Kraukow—Pissemski®] #H#k& #3899 so -
dium phentobarbital(50mg/kg) & MiEEA|Z] £
HErT9e €9 23 E#ES EHAA pol -
yethylene cannula® 43t #43 & Ringer
#ol S99 marriot ol AAstT, BRI
polyethylene cannula® MY o5 Bime #
BEY & UES tubed] 2HT GF A E F
S ggste Hlitisicl. BRERS #Est) B
BEIECE Wt3E Ringer®S EREEE BZE
=, o ¥% HHSHE Ringer#&) ol 3
5~40 drops?t H¥ ®WKE cannulad] 4Z¥

_60_



T2 oo s B 1S WS L
;8 2 = acetylcholine chlorideE f#Hstch
25~27)

(2) dHY iRl st fEH

G g7 Ae) #BF ] mE oA
Bkel ulAE 48 Nicholas$™e] 2dE o
g3to]  fismstATy. 1SS A7 AE 10w
/ml, 20pg/ml, 40ug/ml] #)ES S 2 organ bath
of mndel I3 REMES] M FhEEIE ol
ol 2= AR B4ETh GRS B el
o} EIRS) fHame) KM} norepinephrineo)
2k T e AL S R e Rl 7 P8 R R

pa=kis

HRE fllzsslcl. HEEEQ) @ 1—-adrenoceptor
antagonist® prazosine hydrochloride® Lt
W s,

5 M fEFol o|X= FE

(1) v}¥29 iR HE B

20 g W42 Balb/C wh-A~E BB did
- e T M i [f[ﬁ?ﬁ;(acute

pulmonary thromboembolism) & #3371 95t
o] collagen(20pg/10g) 3 serotonin(50ug/10g)
o AW (100u/10g) & Rtk w24 E4fs}
gk mfeAq L collagen(20ug/10g) 2
serotonin(SO/zg/IOg)PJ BRAW(100p8/10g) & R
wiRe) EHTE § 108l kiEsksiel. colla -
gen(201e/10g) ¥ serotonin(50pe/10g) & A
W-Z 1E5E7] 2AZE, 6AIZE il 2slel A 1E
#7 magez)A 50, 100, 200mg/kg A& &%

KOIRESIAT, HWRRES WEY AEREKE
riistel oo 4EIRIEC R cyprohe - ptadine
(ED50 = 0.lmg/kg)Z collagen(20ug/10g) o}

serotonin{50pe/10g) &) BAWS HHE7] 147
ol seyisgEsldct. #ReE vFEAY SECHe)
FINEE BASEDE U S ol T4
of olated FarATFTET,

JEL-E(%) = No. of dead mice X 100/No.
of treated mice X CD
CD = No. of dead mice in control group/

No. of mice in control group

(2) iR BESARICE 1

B s

UAEREETE ] o)

i 27
250g M4+e] Sprague—Dawley %2 HEE §
Bbas ard s AT T AT ®

BBt 2A17F diel iSRS et A T AE EKE K
MiREshol ReLymiEt T, SRR o R kA
1A)7b dijell aspirin, 34124 el ticlopidine hy -
drochloride® &1 1 AHLE} e, sodiumphent—
obarbital (36mg/kg) & MifFAIZL 3 Edig BANE
fiie Al#eta, 3.8% sodium citrateSHE &
(e 1/10) FEFAVIZ HEY [RHAT
ARol A RmskAch 200go4 10837 &ly-Esh
o} |iEKE HdlA platelet rich plabma(PRP)
2 FlIf3 ). platelet poor plasma(PPP)&

& mEE 1,500gelM 1587 mloisted o
C} MM SRS b Born® ML ("Ur_/}.\a
FIstEch 25002 PRPo| bute] BER-FE
wmatel pEskel o

MAEEEETT Sl WIES st v MREEIE
gmol Al o] #fifE PPP & {FA3IICH,

M MUEEEE WS ke SYsHAl At
At} prothrombin time (PT)# activated pa -
rtial thromboplastin time (APTT)2 COBAS
FIBRO (ROCHE) % thromboplastin kit (Amer -
ican Dade) 2 (#/H3te} EHmEsIA .

6) FRETRRIE

ERAERS Mt Mac Stat View TM
5122 FIAsHY unpaired t—testo] #31 &
Bl £HE MeantSDL R 81391 p-value
7} &KHE 0.05 ©)3lQ) ASE FES RoE A
AT
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1) Carragenin® & 373 FiEo) B3 HE
HEAHEAKE REY WRES FEEE § 1
Azl 35.1 t 3.1%9 BELMES Jelion,
e AAd Eimdted 3wk 52.1 t 3.4%2
Ho FEEEE Jehdi, SAjele 484
35%2 EoEE %ifﬁa =R 1= DS R
indomethacin® Fo3 BRBHS RIEFEH
Z A7k 23.1 + 24%9 BERHNKS BA2
U gl el #mgo] H&H UA #HA s
® oo WRD I, WRD MEJME &% 28.2
+ 3.1, 27.2 + 3.1%2 (EIERMEK] LA
v} 2ROl HEYHREES B2 ERHIME
B8 BHOZ #iTHACH, WRD I, WRD

Mol r HEMEAE BESRMY MEFTE B

;. Ho ZEENRS YR 3AUd= %%%
gt A 30.1 + 3.3%, WRD [O# oA 32.3 ¢
2.3%, WRD [#lA 315 + 24% 522 %
mErtel 3l B AEM U BENFRRE
BYcH(Table 2).

Table 2. Effect of the aqueous extract of Whatrakdan(WRD) on
the increasing and iohibition rate on Paw edema in
rats induced by carragenin every hour during 5 hours

after the oral administration of WRD extract

Bxperimental Increasing rate of Paw—edema(%)
Group thr 2hr 3hr Shr

35131 415+32 52134 48435
328424 343:25 364127 386133
#8.2+31 316¢:22 323:23" 371+35
272+ 31 293125 315+247 335: 29
231+ 24" 2871423" 30133”3154+ 33"

CONT (6)
WRDI (6)
WRD I (6}
WRD H(6)
IDM (6)

Paw—edema was induced by the subcutaneous injection of
carragenin 0.1 m¢ of 1% solution.

The effect of WRD extract on the carragenin—induced
inflamation was measured by the volume of paw edema every
hour during 5 hours after the oral administration of WRD

extract. Indomethacin of 10mg/kg was used as a control vehicle

CONT * control group treated with saline as a vehicle

WRD [ : 100 mg/kg of Whalrakdan(WRD) extract orally
treated group

WRD I : 200 mg/kg of Whalrakdan(WRD) extract orally
treated group

WRD II : 400 rghkg of Whalrakdan(WRD) extract orally

treated group

IDM : 10 mg/kg of Indomethacin

The data are shown as meantSE of 6 animals. The statistic
analysis between vehicle control group and treated group was
performed by student's t—test. Asterisks denote significant
levels of differences between control group and treated groups
© % P<0.05, »P<0.01.

2) CMC-poucholl 2i8t ZRE 2ol
g R

By REE MY F 6A%d CMC
—-pouche] o3 KERMELE Rl BT &
BEg £33tk carboxylmethyl cellulose3t
S e WEHdAE BEEE BHEC] 156 ¢
1.1 mg/mio|Ron, BpHIBEECS 2 aspirin 50mg
& FA| gEg Adls EAHE gHiEc] 101
+ 0.8 mg/mE HWIEH Y BHEH U= B
£ uehlzn, WRD 18felre 135:1.2 mg/me,
WRD O#oAM+E 11.4:1.1 mg/méE YERT &
3] WRD M#elA 10.5¢09 mg/mE p<0.014
CMC pouchM22 E@E ZH HHNRE %

Al BoiFct.

CMC-pouche] 9% ZPE sHERA<
aspirinell 9% EEBRA 35.3%2 BEAE
B MEEET P ®BPEA JEbdeH,
WRD [MHEAME o]} fAIE BRE HIix
WRD I BollM= 13.5%8 EEE gH HEEER
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2 v o EBir Hale] MAigEy) FEs)
2} 9kekch(Table 3).

Table 3. Effect of the aqueous extract of Whalrakdan(WR - D)
on the protein exudation and inhibition rate of
protein leakage into CMC~pouch fluid in rats

Experimental Protein {nhibiation Rate of
Group (mg/mé) Protein leakage (%)
CONT (6} 15.6 ¢ 1.1
WRD 1(6) 135+ 1.2 13,5
WRD U(6) 4Ll 26.9
WRD 10(6) 105+ 0.9 33.7
Aspirin (6) 10.1 £ 0.8" 353

CMC pouch was formed by 5 ml of 2% carboxylmethyl
cellulose. Aspirin was used as a control vehicle

CONT : control group treated with saline as a vehicle

WRD [ : injection into CMC-pouch of 100 mgkeg of
Whalrakdan(WRD) extract

WRD O : injection into CMC-pouch of 200 mg/kg of
Whalrakdan(WRD) extract

WRD [ : injection into CMC-pouch of 400 mghkg of
Whalrakdan(WRD) extract

Aspirin © 50mg/2% CMC solution 5ml

The data are shown as meantSE of 6 animals. The statistic
analysis between vehicle control group and treated group was
performed by student's t—test. Asterisks denote significant
levels of differences between control group and treated groups

+ PGS, ++ PAOOL
2. sEREMEAO OiXls &

1) figdgiko] o3 SRmECR

Acetic acid 1mé/10g< IEHESEL 108 F
BE] 10¥%E9 Writhing syndrome® E#E #
Zistod BURBCRE PIESISICE RSl 38.5+
2.1 [gel] ko] aspiring SRS SRR
2 31.2:+ 25& 19.0%2 #MHIRE ER
b WRD 1,082 %% 34.5:£2.2, 32.3:2.4%
wvstol 10.4%9 16.1%2) MERCRE EAovt

|

Rty HES
31.3:2.12 16.7%2 #WH%ES
A& #HEE B (Table 4).

giglon WRD MM =
UehIA B

2) Edivikol 2sh gRREECR

Bapo] Y& ¥ ohE whe AE EWHE
BollA 24.2:1.4%2 7P BEESHA Jebtod #
g sk A7+ WRD MEEIAM 112.3:2.5
2 7P 4A veRY iRkl 2% SRR
HEAEAA A H U Table 4).

Table 4. Effect of the aqueous extract of Whalrakdan(WRD)
ex - tract, administration on the analgesic effects by
measuring the number of writhing syndrome and its
inhibition rate, paw licking time, and escape tlime in

rals
Grou Writhing syndr()me Inhihition Rate Paw Licking Time Escape Time
(timees/ 1 Omin) (%) (sec) ('sec)

CONT 85 2] - 179012 925446
D-CONT W22 19.0 8t 14 98139
WRD 1 W5 L2 104 196¢ 17 994:33
WRD T 23124 16.1 19921 106731
WRD I KIREWAY 187 B4l N23:25"

Pains were induced by the ip. infection of acetic acid and
hot plate, writhing syndrome and its inhibition rate, paw licking
time, and escape time in rats.

CONT :

D-CONT : drug control group treated with 50mg/kg aspirin

WRD1: 200mg/kg of Whalrakdan(WRD)
treated group

WRDI: 400mg/kg of Whalrakdan(WRD)
treated group

WRDI: 800mg/kg of Whalrakdan(WRD)

treated group

control group treated with saline as a vehicle
extract orally
extract orally
extract

orally

The data are shown as meantSE of 6 animals. The
statistic analysis between vehicle control group and treated
groups was performed by student's t—test. Asterisks denote



significant levels of differences between control group and
treate groups : * P<Q.05, + P<0.01

3. mERA 0X|= &

ER B Ja %R

‘(ﬂ%ﬂ wEA7 27 mES HERmEES &
feell u]x= BRE sty Astod BT KR
o] BERBIRS #rist MlEC2 HtslE Ri-
ngerif o] HHHE 35~40iecs IS gL
Bis st kel sMeE Bagsigich
WRD I #f & HIZT 2 BEARIA W
F 18 Ko 45 o3 2 #mdtgien 3
7 A$H28 iRFE 7 SE o] Fel= Hat
Bosts BHEE Bolx B #H F 128
BHaR S £F3 vl&d e Yebdd K
B Hol wWel BE KENOE BN %7
A @hshks KRS Jerlch (Fig. 1.

Rt

5
50 s Fiign,
] ! e, ~a— CONT
- iF -0 g 0 WRD |
g - K \\ - WRD Il
E ! .
S Wiy s WRD W
5 u N
2 wd S,
£ ! TR,
3 W
u 35 4
30 T T T |3 T T L T
b1 3 5 8 12 15 18 2

Time Course(Min}

control group treated with saline as a vehicle

10 pg/mé of Whalrakdan(WRD) extract treated group
20 su/nt of Whalrakdan(WRD) extract treated group
40 jg/nt of Whalrakdan(WRD) extract treated group

CONT :
WRD!:
WRDI:
WRDIII:

Fig. 1. Effect of the agueous extract of Whalrakdan(WRD)
on the flow rate in the artery and veins of the isolated ear of

albino rabbit (Kroukow—Pissemski method)

2) 879 BBk g fEH

A RBIRS H# o8 ES grndr)
22| potential vasodilatory activity® 233}
At @St EHIEE norepinephrine, pra -
zosine X EESIS) REE FAHoz ®nstd
A BHAIA RBMES 1&%?134 ORI IES BlEs)
Hoh. iEEST %iEA7)AE norepinephrine 2.2
FE BES mE Wﬁﬁﬁ—g BMA7| = #EE B
Aoy 7 &I prazosined] mEMHES BRI
T BRel| Hegted miekatAl Jebdtth, geg

e B et HAHo® MmEKkES &

fishe MRe Bindks #HHS BYY (Fig 2)
150
Norepinephrin —g—

7 WRD | --p-e-
S 100 - WRD 1| -0
& WRD It -
E PRAZOSINE -i---
[} 74
o 7
2 50
g
g
(&)

0~

t T T T T
IE-09 |E-08 IE-07 IE-06 IE-05 0.0001 0.001

Concengtrtion of Norepinephiin(logC)

WRD1: 10 ug/m¢ of Whalrakdan(WRD) extract treated group
WRDI: 20 pg/nl of Whalrakdan(WRD) extract treated group
WRDIL: 40 pg/ué of Whalrakdan(WRD) extract treated group

Fig. 2. Contraction of rat tail artery as a function of
norepinephrin concentration in the absence, in the presence of
the aquoeous extract of Whalrakdan(WRD) and prazosine

4. fumse fEMO Xl &

1) ohg29 BEK HE HE

Ao FES AR e
serotonin®} collagend] BEKE EFiEd] ®g
a3t FEgstglod, & EHRMUC 9vleld] npe

|=R2i K=
..L.EL__
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25 ooz gkt B o2l control
vehicleZA M ABKE WHSE HERNAM =

ke o 2 ko] AR RENIRE Basty ®HER
dEEel EF USSR e R
cyproheptadine (0.1mg/kg) & FLI2HRELTE #1129
olg] F 5ute|7 L 55.5%9 SLUXRS B
Foo {EHST EEAZIAE RS WRD I,
[I M 47 88.8%, 77.8%, 66.7%2) L%

S Hol MERFNOZ RS Mlsh=E &k
7] BmshE 1AE RcH(Table 5).

Table 5. Measurement of Mortality rate was observed the
antithrombotic activity of the aqueous extract of
Whalrakdan (WRD)
oembolism induced by collagen the mixture (
0.1ml / 10g, 2mg/kg) plus serotonin (5Smg/kg) in

against pulmonary thromb -

mouse

Inhibition of

Groups Mortality rate ( % ) ah f“on °

mortality ( % )

CONT(9) 99 (100 % ) 0

WRD1 (9 8/9 (888 %) 11.2%
WRDI (9 79 (778 %) 22.2%
WRDII(9) 6/9 (667 % ) 33.3%
Cyproheptadine (9) 5/9 (555 % ) 455%

Suppressive effects of WRD extract on serotonin and
collagen—induced pulmonary thromboembolic death in mice. The
mortality rate within 10 minutes of the serotonin and collagen
injection was determined. The data are shown as the
percentage representing the mortaliy rate in  animal
number{dead animal number/total animal number used in the
experiment)

CONT :

WRD I:
treated group

WRD 0t
treated group

control group treated with saline as a vehicle
50mg/kg of Whalrakdan(WRD) extract orally

100mg/kg of Whalrakdan(WRD) extract orally

WRD M 200mg/kg of Whalrakdan(WRD) extract orally
treated group
Cycloheptadine : 0.lmg/kg oral administration

2) MBI 2 AR EE ) st
GEN
A HREOKE ARE S WIARES] (1 MEEEE
66.2+14.1%% B o9, ticlopidine # as -
piring #ELsH EYHIERNAME 20me/kg $FE
3 FolA 44.414.2%2) 31.2+3.7%S M/ME
BHEEES Bol 32.9%2 52.9%9 AES /M
EEEHIEIE BYh Y EBiRdVAS 50
mg/kg #SM{xEE WRD IfolAE 57.3+4.2%
E R (KTt 13.4%9) v &
EHHEARE BAoY 4EST HERe ook
&S T A7) ~5 100, 200mg/kg #&104615
WRD 1II, WRD IIlifellMe Z+2h 48.4+3.3,
45.213.6%2) M/ WERERE B 26.8, 30.8%
o] FAHCE HES W/ MKEENHEES B
th(Table 6).

e

MR EL ] vlAs BEE  prothrombin
time (PT)# activated partial thromboplastin

time(APTT) & Z43sH3ich PT APTTE HE
Bl tealol mwee] gl ukel miffo] iR
He ’f(pki 24 L]- WRD I, WRD II, WRD
[IH ZFA FES fde JepiA] Zasin
(Table 7).

Table 6. Effect of the aqueous extract of Whalrakdan(W RD)

on the change of collagen—induced platelet

aggregation in rats

Groups Dose Aggregation ( Inhibition Rate

(mg/kg.po) % ) (%)
CONT 0 66.214.1

WRD 1 50 57.314.2 134
WRD 1 100 48.4£3.3+ 26.8
WRD I 200 45.213.6+ 308
Ticlopidine 10 51.2¢3.7 29.3
20 44,444.2¢ 329
Aspirin 10 38.544.3+ 41.8
20 312837+« 52.9

_65_



PRP was prepared lhr after oral administration of aspirin, 2hr
after administration of Whalrakdan(WRD) extract and 3hr after
administration of ticlopidine, Platelet aggregation was induced
by collagan(2.0 ug/mb).

CONT : control group treated with saline as a vehicle

WRDI: 50mg/kg of Whalrakdan(WRD) extract orally treated
group

WRDII:
treated group

WRDII: 200mg/kg of Whalrakdan(WRD) extract orally
treated group

The data are shown as meantSE of 6 animals. The
statistic analysis between vehicle control group and treated
groups was performed by student's t—test. Asterisks denote
significant levels of differences between control group and
o+ PRO.05, *= PLO.0L.

100mg/kg of Whalrakdan{WRD) extract orally

treated groups

Table 7. Effect of the aqueous extract of Whalrakdan(W
RD) extract on the coagulation activity in rats

Groups PT(sec) APTT(sec)
CONT 14.5:0.7 20.2:0.5
WRDI 14.9+0.8 20.710.7
WRDIH 15.3t0.9 21.5¢0.9
WRDII 15.7¢0.8 22.6¢1.0

PPP was prepared 2hr after oral administration of
Whalrakdan(WRD) extract.

CONT : control group treated with saline as a vehicle

WRD1: 50mg/ke of Whalrakdan(WRD) extract orally treated
group

WRDI: 100mg/kg of Whalrakdan (WRD)
treated group

WRDI: 200mg/kg of Whalrakdan (WRD) extract orally
treated group

The data are shown as meantSE of 6 animals. The statistic

extract orally

analysis between vehicle control group and treated groups was
performed by student's t-test. Asterisks denote significant
levels of differences hetween control group and treated groups
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B, HoelbR she sage]l oo g Mk
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EEER, K, P ke KEES AT Sle
o fLES E & W OEET WRE L, ﬂ“f L2
o) AEke) bR, RS akdEe) A %
o Wuk7l W, £ ER ST FFReE )\o}°1
i L REshE #kago) ek

wEk K kEEREE, W LIERE, iEmibsE,
HEERE 59 MhEo] Slorng EUEROCR ol
W WO, W S L2 EHET 9
L}-‘d L6, 17~21)

olo] HEEE EEFTY e HBNOZ T
3k7] YEke] Hik, figEE 9 MR T &'
=3t

KIS BEA e Aolsle MK RESE
] odud FERC odte EEe wte
o o] #EE RATL A7 BEE S T
REEE =Hede £8Y AEE Ed pE
og o MM BE W miE, RS i,
Bl RHEo) RSt oiwd] BT —Eel B

o2 o]Fojxr} ol ¥ KERMES £ M
e KkiEstHe AT BRE AL 5EM
o RfEo)7le sk “HE KIERIES] E§EA
*f‘%”%ﬂ 238l #71 % 72 Tein= i

Z AERBEHESE HWSE Kifo) 2 REYW #I
7P g2 ¢ 9ed, g i % eisio] w2E
LA FECE JEE & li%aﬁﬁl B K
W Ry BRI 2L FERE KRS AKE
FE ot HIg 9 Eé’u& 2 K3 pEe] o
B, EikEkmEe Ei il A oSt BE
5 9 ®EO BEERE So| a7

B KfES REES 5K ”‘B:i YelA ==

XU
E’ﬁ

o & 5 BA BIR & 2 BeEkErr oA
olth, FRT HAS MMMERY kel A&

740]‘4 RS miEe] Edk gdhol 2% Mg
3 ke Biiof 2% Aol K M

E"‘%Vl gort sumiile] i Bl mipol
o e (84 !éUM EHHAR) BlRke] s
Ao% HI Jlov, RS ®AkE AolY H
o0 QI3 Rog MZHL,

gl A%t mAEEYy #ES 1) MERe
—WEY) MekE, 2) A BEE D ommel i, 3)
mEEES W, 4) BmERe E8k 2,
5) “mERe ingdgE WOk %S BFER T
ated [RFT IRIET B o FERE JEpdh

K HLNA= carragenin®® FHT B
il HWald iEEfte] oust MEE Jehle
Ve WEEt om,  KERMES KRR mEER
ol Bmsti jFiEe) HaHd KaBY Biiol
wmstAl s gl it @RS Aok
CMC-pouch i 0.2 R fIES] FEigE &
Ll JREES WILES MEst] KES M &

S As Bt

M2 AE (thrombosis) < GBI OMmEFR el
A gl BHEME EAshe A-E Z8e, 1 m
WEERE migolel sl ke Wikst AR
oM R ET &, MEMT MK FTRS
E3) /M Iﬁlfff’i&l]:?‘a o1 v miEE
BERFES) HArEA] sl Ml

ol Mk WS EHMNQ HMmi#ERe] #
Y mES MRS 7P RES ERILMm
(normal homostasis) #i# ] I HEOTH,
o] M7tA | kfFSHL B = Qlvh &, N
of NEZE RikEx I g I*UﬁF %ami‘ﬂfféko
2 ojFoiA Q& mEH, WA DERE
o MR, D omige) fFfEshs BEY BEES
B Eold, BERTEE TEMHOE HESH
gk ojd FEROZ N ol F d7H E¥UH
EMALEE FEol Fo] MEMOZE &MY
¥R TEES RAEYQ MR wEsA ¥

th O bmRIES 8] st okt 2o
9~4()
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1) mAFEE B BN mEKdEe] dodve
o, ol mEkHEE S mEES] WER A
MEIBES SobrEs &EE Sk 2) M
o] B Migs #F dosle MET HEEK
(subendothelial connective tissue) & FEHAIFA
A71ef ol Bol A9 "EM ELT7T Lo
U g8 B2 fiMRe] BEES. 3) Bl B
ol HEME BEN e MR BT B
fEte] mERESRES EHELAIIC 4) A,
R PN, R R BEEREA g8 X
#9920 ibmMZE e webM, gES Hi
8= TS 37X M NEMaS] 186, EE
mgepe] b, ke SHEGBRHEN) SOk
@)

2822, K &Hyolde SRS HladsE
2 ®Hs 1A serotonin} collagen BEWLE
FHAZ Bt met BEREA L w29 5
CE, M BHEE, prothrombin time®} act -
ivated partial thromboplastin time (H4REHETH
#), thrombing] &M (i thrombin ¥R & ME
sHiTh.

Carragenin® 2 FHd pifo] HI HES
EHREOKE RHSH WAl HAHII
indomethacing %5 EHRIETEANA RIERN
Ro] HEM UA BASHT, WRD | HZ B
e RIS EE BB Wl HEMSS oy
gy el BRIERNMHR] Holuxe
23t WRDI, MifelME BmKEE 2,300 &
of FERMITIRS B L3l BES R
b e RoE Yehdod, #mHiERe SR
AU S Byt B3 e W &
= ERRiel K 9 HigRel 30.1%, WRDI
Bo] 36.4%, WRDIO o] 32.3%2] {ZIER i
#o] Jeioedw WRD MIFIAE HxE
indomethacin¥} JELIEH BEQ HAKEZL e
@ Aoz Mot iEft ZRAVIAVE MKEME
7} Qe Aoz BEEcH(Table 3).

ERSTY BENRE, Bkl 23 SmER

EEGHERE, Writhing syndrome® [BEIg7} #i8
B 38.5:2.1 Elgell Hdtel #EmRES 31.2
252 [EIF =3, WRDI, IEL £%
34.5:¢2.2, 33.4:24°% EAd 104%%
16.1%2 #MHHRE ez, WRD el
31.3:2.12 HEME FRNREE HEY + 3
Aok Bkl 28 SUERCR REASRYE, #dkol
‘AL % o2 wms B ERERA
24.2:1.42 713 BEESHA JEbRoH HuRs IR
ek B WRD MI#elAN 112.3:25%8 713
ZA Jeht shol 2§ fEdicol Sl BEM
A vEROY 1 g 7H BERHA BE
£ ItgARE OEE ZRoF  ERiECh (Table
4).

KIES] FEEs FUdells £MOEY EBk
o] Ftste HAES Biho] ®indh= Hol
t}. CMC-pouche] 23t EmHE BRI E
aspirin®ll 2§ #EERFNA 35392 EGH
BHIBIERIL 7P mskA Jebdes, WRD
MEAAET 33.7%2 #i%Ee e p<0.019
HEMIT #HRE B WRD IHdAMx
26.9%° HEIERE Bo HEHEIS HEE B9
onf, WRDI#ME 13.5%2] EOBEMLHIH
HRE Ho ohE EHRel ksl MAREL F
3K okl EES ERAVIAE RERES
mEste BMmE e EasS mFste o2 R’
3o} EEHBo] CMC—pouch? fluidE BHish=
ke Mfste #RE 2o Fooh o3 #
Rt aspirin®tE B SEMNY ZoE B
a3y KiEe] BRCA EES #EE =
arachidonic acid?] BB~ NA cyclooxygen -
ase fEBE EWSHE aspiring MERES #H
8= prostaglandin®] 4&E MFEe EHE &
HeE BOAFE REE AT, BEAY HRE
HRE= HEHY Ao g AzZrEcH(Table 4).

Kraukow—Pissemski®] ##-S FlAst HiH
3 KR HRBFIES sl Ringerikd #
L2 &S] mRERES MEstsct. & B



ol M KrKidwi 1/t Ringeri o) Mkt &
&3] #indte] 5~80FU I MRSt Mo
= P EgdrI A WEENES BT E
RS Vel oY, BERFNOE O ¥R #
make RS HACh ol AL EKST mid A
o M ARIETS e E WY Ro=w HemlgcH
(Fig.1).
i) AR ) ot i EeE e BRI

o] Qle7ke] WAE #izsty] flste] riflel RE
ke HEste]  iGT wdv) Ao frEs)
norepinephrine &2 Wekiidh EEIKS) WeraiE ol
o)X MRS BT TS SR
°E7}-—1 MR T o2 norepmephxme__

FEY MRS Bste RS Byon,
O]Zi% l-ao) mufRE FYEf=E BHie) Qg He
2o 23y 2 SR emiEiee) o
ik IS YER T R ke F#I) pra -
zosine?] HRBT= WMEpEGoH, EikFS
MR mEERe] sikel a8 /MK
2ol pAlto) e HoE HEHo MRSt
Pl MRRE WE }“‘:}(Flg 2).

SR ERRES  Fistd miRiEeR

WU‘ L EE PESEEN (.TJ%?%I A SRS

MRS WEstATh  Grbilivh et ks
2492 serotonin® collagen® @ FHEE M/

mize]  gEtpel ket EikEoH, ojRE
serotonin®} collagen® 2 FHEE in vitro I/
WiEES in vivo EWe) ¥ Aol
collagen (20ue/10g B.W) 3} serotonin(501e/10g
BW)3 EA#%(100u/10g BW)Lo.g2 FHEE o
T oA 90% ALY JEXo] FHEE GO
Y o] mdely st N He g
I go] RUY & Utk Rkl EHE ser -
otonin#} collagen< MEA @/ MIEHES FHsH
of MvMREHRE RS o)3lo] HhsiEiRe] %
Bg Fistol REEHEERES FHSIe Y
el ol2A St EEFT gV Ae RES
o] Hapnol upel L] WAsHE MRS BHAL

o 4EMEIAREe] S2-serotornergic and HI-
histaminergic antagonist?!
RS 55.5% Rtk RILS #WiiolE serotonin
< MR E la= A el
w2l serotonin collagen® 2 F#ES Mkt
EpHo= P S2-serotornergic and HI-
histaminergic antagonist?] cyproheptadine®]
BHESIA iertsckis e NG rlea9)
< WAAIE RS B o, EA E5RdY)
AL o]y3 ¥Rt sy EEE 7t
A ECHHRE HEFSE 12152 E EERA &
1§A 714 S2-serotornergic and HI-histam -
inergic antagonist®A 9] el A gt
Holzor & RHo g FhtErt (Table 5).
collagen® 2 FEE (VMY EEMERES
Mo M) ticlopidine®}t aspiring 10,20mg/
kg #eoast BeolAl BiESHAl Jebkow, G
FIRANAE RS HAME BEKENSE &
o] MHIE e MRS JEbiY 53] EgF &
Gd7lA 200mg/kes #ERSH WRD IIIolA #54

cyproheptadine &)

T2 g

ol Hald HEMINE BARERT AU
(Table 6). %3 mEke HERHFY EHRAS

2189} prothrombin time3 activated partial
thromboplastin time& MCS &5 FHEFT @ik
dA7|AE rEst Bl A %‘/’}«] IFEIERAR
£ YeE oy ataEMSES 9t (Table 7)

MAFE RG] BEilo] EEE AL serotonin®
collagen® 2 FiES MRMAGER mkEEHR
T FEEEY WEte] ket musERT #
Zo B —EHY MR AARG, oA iF
#5 EA AE dMES) (ERE st m
B BAE FES T ol wal serotonin
collagen® 2 ,%'?E?, It izt sEREez W3
A0 FECERMA G BRI S RoE BN
"t

MEEES] B fibrinogen® fibrin®
#93HE thrombin®) EHES MES E#Tol
HEERS JCREA dukele] M%) fEA) 3l
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EAE HHSAT S ggdrias BE %
¥ SAERE] BHES HESW EHo] #BET o
150E7HA] #EET7L ik B Ee BiEe B
gtk oA AA Bk RARETL Bhng &
HESEY Eiko] BEsilt

Prothrombin time<] BIES EEHRES SR
R 23 BHEERTRRES BESHE kol
t} & HBEESEIAY H IOV X%
pRERSt= BERC BIERFHEE BESs Ao
t} JHEE HiBmEEne] HEges Aksie
FEQl Zolth 12 #RE B o &Y wigd
7128 HERGREE] fFMdte HF EHEY
o) #ERES] #EfRol fEATTI 04712‘@

plhkog & u G #Es FEoz 3
L HBZA ERMWSE X, WEEJ 9 SRR
E7F Qe AR Jeht HEY BRMWSE ER
o £ 9% o2 HptdEd

V. &

EE EHEE ERAC eSS BRMoR
7e88st7] 8t carragening FIAS BRHIRE
Eey gl CMC—pouchi FIAS EoE Bz
WMESZ MAFYRE BRI, EBRET #
Wike FIAs i;asfsm%; Bl stolch =%
mEFRe e BEE Yotrr] 3 5BEF
IRS #Emshe Ringer®&e] #Lel REIRS] ki
HRRIES HZEsI o, HMRRRE RHHs7]
o8t Bttt ERENA S ahA) FEEER,
MR BEE, mRRENEM, M Hithrombin
S Bgst OS5 22 #RE 99

LiEEAS BE BES BEHE A HHA
Ao EEHE BHERE WA

2. TEEFE ML BdREE FIAS EERol
A HES ERZRE YRl

3. EEFTE BROEERES £ AlF

4. E#FL norepinephrin 2 FE3 21H 2
mFNHES EF A3

5. H#/1L serotonin®} collagenBAWOR
FHEAY ohe2] RS B ARG

6. i HEL MUk BES HEH AUA
g AlZTE

7. WGP EERER ) EEREANA pr-
othrombine time® activated partial throm -
boplastine time & EEAZ Y HEMS A
ct.

LAES] #RE Hol [EMMAL WK - SUMIEH
o] Qlod MEHEEY HEE (FHTLE MK
BREGE JEANT s BBt e Rog FEE
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