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Abstract — The root extract of pulsatilla koreana has been used as antibacterial, antiparasitic and anti-inflam-
matory analgesic agents in Traditional Medicine in Korea. Thus anti-inflammatory and analgesic actions of the
methanol and water extracts of the root were investigated by administration in oral and intravenous route. From
the results, it is concluded that the extracts exhibited the potent anti-inflammatory and analgesic actions in
intravenous administration, but did not show the actions in oral administration in animals.
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WF-2(HIES, Pulsatilla koreana Nakai et Mori)2- 1Ju}
2lopAH]ZHRanunculaceaeyl] 31 HPdEEA fehel of
Aol ARRFI 5 FEAE 2] glet. o] Aok A
FHezE od &, &9 I ¥ FHOFE 2o ghow
(Yook, 1981), A&, #fd, +F] &85} (Akamatsu,
1980), & Foll AM8819deH(Wang, 1983). ¥+ A <
Tl Waled= Kim 5(197De] wH5kE FEEANAM  iter-
penoidd] ¢l hederagenins #3420, Shimizu 5
(1978) witerpencid saponin IFE- #1847, Kwon(1993)
2 ether H2e| A wrsolic acids #2]3}4). Kang(1989)
butanol ¥ A 37]2] monodesmoside(pulsatilla saponin
A, B, D)2} 27112] bisdesmoside(pulsatilla saponin F, Hy&
FE3090 . Pusatilled 2120 anemonine] HalEe] v}
(Namba, 1993). 2|2kl A3t 72 g dekg 5
ZEo| alloxan -’|E-°4°ﬂ 9’]73}@ QxslA Foishe grd=t
A total cholesterol g AFA)A AHAAZE BEA|ZIc}
Al P—Lﬁ]vi‘#(lﬁe 1974)- 5“—“1} b A7, Ak

=3 AAeEg ke sl *r]"c]—ﬁi'%‘ﬁ' s 3
(Namba, 1993), uiF-2-9] gid7)sl AEo] ecdysteroney o]
gelel ¥} QvkKim er al., 1997).
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albumin, Phenyl-p-benzoquinone, Brewer's yeast, Aspirin,
Lipopolysaccharide, Calcium ionophore A23187F Sigma
Chem. Co. (USA)?] &S AMES1itt. Sodium carboxyme-
thyl cellulose(CMC)s= Junsei Chem. Co. (Japan)®] A&
2 whila 248 Aok Bio-rad(USA)E] 7S A5
= 7ep Al F FEEAlE ke E = 24 o
FAIRE AHSIIT

Al
=

g

52

A% 20~30 ¢ ICRA 7 A# e AF 100-250 g
] Sprague-Dawleyd] 71 21%& MLl A&7}
AFAZHE] Befitol 25 oA} HgAZ] F, Age] A}
LA, ARAlel AlRFRIY AR 9 AeE A
fio] AHES siglet. $54 W(22~25°09] =g 12
A7z AFEEANR.
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X100

7REPIde) F52 types o8] 7RA7F 912}, Sigma
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(Kim, 1993) £ A#e|ME type IVE AR} v)
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F, 0.7% 2AAAEYL 0.1 m/10 ¢f AH B7}
el Fa}sled HJAFHAANE FHAFIIL, 308 Fol
pontamine sky blue 4% 0.1 ml #-& nele] A=A}
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CMC air-pouch® (Ishikawa et al., 1969)2= Al3-S 4
Algtget. &, 200~250 ¢ 2F miElE 12oR sl
ST ge ARt a5dte] F7] 8 me FEFA}
aled air-pouchs FAAIF.LH, F7Ide] AR 2447
=, 2% 2% CMCAEA RS 5 mE 71 el F
A3l WHEHFFE AR A2 F 3 &8 AE
A& A FHalA A F, AT F M o|Fe]
HFTE Cell-Dyn 3500(Abbott Co. Lid., IL, USAYS o
43l Agsldel. AEdF wzle] L Bradford
(1976)°] W ez Agsiant. & A3 IS FHe
ALzl HETE A7, AFH 100 we} Bio-
rad T FH4 GYAF 5 mie 5E3F 4RSAIZ] F 610
nm®] A4 microplate reader(Molecular Devices Co. Lid.,
USAXZ E335e. o|uf BSAS ZFEAZ 3o vzl
#FZ EAsc}. A 3 W YA 2% cMcAIEAE
Hol] A =t A FUaL, A FIA 2% CMC-
Al gy Tz FYstauct.
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AZF 100~110 g2 2HE 1T ¢l=lE sled Randall-
Selitto ®H (1971)ell F5led AAsIsiet. o] vhE2 G55
212] FFl W ZpdE FAAA 2 FHE Aol
ZEA ] o8] AAEHE Aol 7|2 Al &, AT
129 A A7) T, analgesy meter(Ugo Basile, Varese,
Ttaly)E o]8-3led 300 g} UHAME wheslA] o= 3%
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S WA Azl o, 20% brewer's yeast-AJ A G4
el 0.1 mi¥g 3F Q] bl TsEaleted 952
A7), 2212 Foll AAE TG o, I F
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22 3k =, 4E T4 A TR dELe
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Fig. 1. The inhibitory effect of Pulsatilla koreana extracts on
carrageenan-induced paw edema after oral administration in
rats.
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Fig. 2. The anti-edematous effect of Pulsatilla koreana extracls
on carrageenan-induced paw edema after intravenous admini-
stration in rats. Significantly different from the saline group
(*p<0.01)

FlEb G -l $Ee AAA=E AAsIE 7 A
1,000 mg/kgs ZTFsl9S o, 7=z o F4) 1
Azl Ao dlekg dael F die] B Awr) 2T
o wlste] 242 219 9 37.9%4 At ont FeolHel
AL opdgleh. & 2, 3, 4AZME ] da BE
5% A=) 2w doE Aelrt gsich(Fig 1).

e, A Folo] ZASe], el $5 AAE
IZ Fig. 2o FABKE. webg A2 500 mgkg Fo
To| FREP ke 4 1, 2, 3, N 7elA bt ozl
d)sled 756, 82.6, 82 I 749%2] £ AA|EE e
of, A sl HF 9A ESE Bye E 4~ A
$ol®= 1, 2, 3, 4rZ M Zzb 81, 76, 88.8 X
92%2] vi-¢ 7EE QA& vehfe] fol4 e &
FTEAE AT 4 UGSk

DMEZ Fa NEE

7+ o] RAEH FAde] n)Ae Jekg g A
TZ Table 1o FABIGHSR. ATFFeAr]2] wehbg I
1,000 mg/kge] 734 E7tAYE 423 pontamine sky
blue?] “FE=rt A Fod T vissled ofbFE A
EIE AR B3I, B 929 Al vl ¥
3] dAFAALS 14.5% AAziei ot A o= AL
ofgiet.

g, A Fojrle] AujAlde FATe] BE A
%3 pontamine sky blue?] ¥ =7} 122.1 pgld w]dhed,
Heke gaol B oA 7F 500 mgkg T4 Al
77y 69.4 9 744 pgo|gich o) tiRTe] wish] &3
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Table I. The effect of Pulsatilla koreana extracts on vascular permeability in mice

Pontamine sky blue®

Treatment Dose (mg/kg)  administration route  No. of animals (g, M. + SE) Inhibition (%)
Saline - p.0. 7 108.2 % 9.6 -
MeOH extract 1000 p.o. 7 109.0 £ 6.1 -0.7
Water extract 1000 p.o. 7 833 £ 97 23.0
Saline -- iv. 7 122.1 £ 123 -
MeOH extract 500 iv. 7 69.4 + 10.5% 432
Water extract 500 iv. 7 74.4 £ 6.4* 39.1
Ibuprofen 40 ip. 7 532 + 40% 56.4

3 The quantities of pigment in peritoneal fluid were determined.

Significantly different from the saline group (*p<0.01)

Table IL The effect of Pulsatilla koreana extracts on leucocyte emigration and protein exudation in CMC-pouch of rats

Dose administrati  No. of Volume of Number of leucocytes® Conc. of protein®
Treatment . .
(mg/rat)  onroute  animals pouchfluid (ml)  of exudate  total ( X 10f) mg/ml  total (mg)/pouch

Saline - 5.C. 7 338 £ 020 14890 £ 2136 513 £ 9.0 0.66 £ 0.15 236 £ 0.71
MeOH extract 300 §.C. 7 343 £ 0.17 10667 £ 1047 372 £ 4.8 068 = 0.14 234 £ 049
Water extract 300 s.C. 7 324 £ 025 6798 = 13917 21.9 + 47" 077 £ 0.14 256 = 0.52
Saline -- Lv. 7 3.38 4+ 0.20 14890 £ 2136 513 £ 90 0.66 = 0.15 236 £0.71
MeOH extract 500 iv. 7 329 £ 023 9041 + 746" 293 £ 2.8 077 = 0.14 264 £ 0.56
‘Water exiract 500 Lv. 7 339 £ 020 2673 + 1291 7.9 & 3.5 076 £ 015 2.63 £ 0.54

#Bach value tepresents the mean = S.E.M.
Significantly different from the saline group (¥p<0.05, ¥*p<0.01)

T2 AxE A2 432 2 39.1%4 = FelA A
Algle] F a7} A3A2H-E e Ee-

HERRE AN EE

o] AFE Table 20l FA3IAT. B7 ¢l CMCE 54
3w A= METRF) kst dejuEr) of o
F FEt 2712 vehfle] 7587kl Wy Ter) HaE
3l B Ag 71ZARE s, CMCE T8 A7
Foll AlZae] okt MPFE EAslgc). Wi FE
6717 2] A ok T 9~ 300 mgked ¢ i
FUA], AR mmiF WET = dlgkE A7) 10667
NEs 2ol visle] 284%2] RS Hedort fo)Ae
DA, E dxo Aol 67987124 dlE2Tel] H|sle
543%8) AAZA A = Aeo)E WERINE E,
poucti]e] izl AEFells FoiT BF 27l B]skd
49l AlelE BolAl st

ZF A 500 mg/kgE AN FJAlo) = pouchd ] AF
99 o2 dzFy EoE ze)rt gl 2Bt 9y
T 5= vigkg 929 Aol A AkEdZe] Mgy
7} 293X 107024 2T 51.3X 1090 ®|3 42.9%
A Ao, F I Aol 79X 109124 84.6%
9] AlES vhEpYr 9 EF feiFe ddiT

a

AEE vebioleh, 480 wadel gk U] A%
S} PR A FeiT 2F 2T Aot G

S-S
ZLMRE writhinge| SMIEE
Z+ AAE ATFASEE 9, 07% A B F

oJ5le]] EXS 8§47 SEEHE] writhingZARS] Al
£ 1087 A3 B 27 sEe dske 2§ 9
2 ZF 1,000 mgkge] EeelA Zbt 363, 9 43.8%=
AQAsle HzFa A 2ol Bglert o wE 5
F7F2] writhingS4=>- AAISHA] Rshodwt.

), 2 A 500 meked AR Folslel e uf
= 5% 9 10870 wiithingTA) WAL folHeR o
Alstiet. &, 10820) iAo FoITe) writhingZ
A7} 58 vhrel Afdls W, 47 287 187
FQd wlsled dgke i Folye zhit 80 Y 8332
7 733 A 2H-S eodet. E 2ol ME 60% o)
9 ¥ qAES Heolw "o ®ls] FeHA

writhingg42] GAE Y $ioh(Table 3).

Randall-Selitto
o] A} Table 4ol EASIGT 215 Pette] yeast
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Table III. The effect of Pulsatilla koreana extracts on acetic acid-induced writhing syndrome in mice

Treatment Dose (mg/kg) AAMUNSUANON 0 o o nimals No. of writhing .
route 0~5 min 5~10 min
Saline - p.0. 7 28.7 18.7
MeOH extract 1000 p.o. 7 18.3%(36.3) 17.9(4.6)
Water extract 1000 p.o 7 16.1%%(43.8) 16.6(11.5)
Saline - iv. 7 28.7 18.7
MeOH extract 500 iv. 7 8.0%(72.1) 8.3%(55.7)
Water extract 500 iv. 7 7.7%(73.1) 6.9%(63.4)
Significantly different from the saline group (*p<0.05, **p<0.01)
The figures in parentheses indicate inhibition percents.
Table IV. The effect of Pulsatilla koreana extracts in Randall-Selitto assay after intravenous administration in rat
10 min 60 min
Treatment (m;)/l(z: ) aljic;.nzfs Pain threshold (g) Protected Pain threshold (g) Protected
Inflamed  Non-inflamed (%) Inflamed  Non-inflamed (%)
Saline - 8 959 + 7.2% 1542 9.6 - 80.6 £ 5.6 165.6 = 19.0 -
MeOH extract 500 3 111.6 = 84 165.0 = 14.6 25.0 1019 = 4.7° 1447 £ 123 12.5
‘Water extract 500 8 105.0 £ 7.3 179.7 £ 156 0 1172 £ 7.1%" 183.8 £ 18.0 50.0

All data represent the mean = S.E.M.

Significantly different from the saline group (*p<0.05, **p<0.01)

Significantly ditferent from the non-inflamed paw of saline group (#p<0.01)
Pain threshold was determined at 10 min and 60 min after the drug treatment.

F FARK FEAZ G456l o5t FEAAE SN
9, yeastE FAISIA] ¢ whe] FFGX|] vk @A
AR)7} eobx] Fge] FAIE HUEY S-S Helgal glth
Yeast 5AF 2717 F@FA Fo 102 Fele =274 F
FY9A7t 95.9g01H wlEle] wekE A g F AAE 7}
7+ 500 mg/kgd AW Feodsldg wHe] FEHAE=
111.6 4 105.0 o244 7 757l shsg ot 24
ol AL o yiet. ), ZA T 127F Fo FEYA
W29 806 goll st wlwkE g FATLE
1019 g, & A2 1172 g2 BT t)Z2e] u]éle]
fFelH oz FUIElgeh, =8 559 A& (protected) =
Hehg A= 125%01 9 & A= 50%-F FH oo

i &

£ Ao 43 BEE UFE 92e) £9AE 28
elo] gl o) es wieke 92 1,000 mgkes 7
TR FgE Aol sl dRE Akl glolt o
2t FFoA ou] A FARZ vhelsleha sl ont
(Wang, 1983), T F/4Fe] FldAle & 4 girt. 417]
M dgg daet B dAF AR sl AT 3 A
FARA B ARE ANEYE. 29944 AT 7lep)
¢ RE, G gl gTERY F4 dEdeA

ZAA2 A &2 Hrsldeh. 39-F 2 d3FapAde b
g ot B dae] AFFale] fEA]o] AEH A
A ohsigont, AREAA e F QA BF FE
sloint. METRF A FaFAL gl A FodAld
A LS AT ¢ T AAHLE F e A
g dxHv) g JARES QAT P g = A
Bxbgol 9lel A FE9) writhingdellA] #ghe o~ =
E A28 A7 o ATl 2524 glert, A
W Fodalol o 745t AEzkgo] 1A= o|2§k 919
AL WRe Aro) FEERle] AR oste] F4
7} k5] deri= 1S 2uste)l. Randall-selittogollA]
B AYFnl AAFgEd 1AL 718 &= AR}
Ao Alol 7FEE B} IPA wstelch o] Ao
T A R =] glFgl et F dav) o s
of 4 9let.

Yol B AR Ao TS gleir AWF
Aol S3ag0 = Qg Ao deidc) W= o
2~ 1,000 mg/kge 7 TFAA B3 5, A W &
A WIS HAT o 99T Wang 5-(1983)% 949
ALzl o] AFFAA] BAe] Wrial shg or] AR
S-AG7) 1:66622A4 w¢ Yl slge = 2 A
A 500 mg/kgs AAFeAl 244]7F el Al F
2 BAER ohsigont A gl AP $5¢
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Z2g FAF S ddeh = Wang 5198332 2L &
A8-el Pulsatilla chinensistt2] -5 20] AFefr] AW
FARA]9] LDgel 60 gkgelekil sttt -89 2a Aok
60 g2l FEE°] 60 migtell =S gli= aFolt. £ )
g al $ELS] 17%0]2E 102 gkgdF), T IA
= 209%°)E= 125 ghe(lF) A=7} LD50]] ZoZ
AAkEe], F dx0] LDgel AMFAR 10 g/kgIF)
oJAfelZE HAJe] wi ofgF RALE FA o] Hrh gt
o] ZAA & W= FAALe] aH

HEGoz Winge] dit= AHulFoirle] 49 252
So] VERGAT ATFodAlell e o] 2hg-e] QHEA] of
BHict.
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