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Abstract —

These studies were conducted to investigate the antiinflammatory effects and the mechanism of

action of patural products. We used the methods of “carrageenan induced foot edema’,

“PAF (platelet

activating factor) induced foot edema”, “inhibition test of vascular permeability”, “inhibition test of white blood

cell migration”,

“formation of granuloma” and “adjuvant induced arthritis”

to examine the antiinflammatory

effects of Angelica gigas, Ledebouriella seseloides, Ginkgo biloba and Bamboo salt (Jukyom). The oral
administration of the water extract of Angelica gigantis radix, the methanolic extract of Ginkgo folium and the
aqueous solution of Bamboo salt showed antiinflammatory effect on carrageenan and PAF induced foot
edema in SD rat at a dose of 1 g/kg. The same administration of methanolic extract of Ginkgo folium also
inhibited the vascular permeability in mice. The aqueous solution of Bamboo salt inhibited the formation of
granuloma in SD rats at a oral dose of 1 g/kg. Angelica gigantis radix seems to have antiinflammatory effect

by inhibition of PAF.

Keywords[ ] inflammation, carrageenan, platelet activating factor, vascular permeability, white blood cell,
granuloma, adjuvant arthritis, Angelica gigas, Ledebouriella seseloides, Ginkgo biloba, Bamboo salt (Jukyom)

A% (Inflammation)- 2] 7}2] gefe] ot A
dAHHE 59 ASA B AT AA Aeir]xle) wd
olz}a & % 9lrh(Robbins &, 1994). 7|&9) FAFAE
_:m] 2| o] =T} vz Rolel FHEAZ FEF

G gdEAlE o AR Rk pakstke Aot
Rob BHo] ZSlHAE vl F-ahgo] AL A<
Aol 28] g gl= AAolch wepy Seust
A dEHqez i we U7 2o AN e
A2 olgele] FAFAE-L AqsaA o5 HAE
o) gdgag 2 1 ok=]r) A RS %;}*2472%194
Z] A2 ofz] ¥HY (Saito®} Nomura, 1990)0] et=i#] g)o
B A A d3ee] & dAE Ak AEE
Az 6714 AP ol gstelet AA, 34 G5k
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2] ¥4 wdel carrageenan 2 PAF(platelet activating
factor) F-= S ¥Ed] EA, dFuke 17]o] 9FF9R
2 2% Faxr)t Flske d@4E Atk AxE
EA s mAEE 53 A% S AA, 433 2]
o] FFF-H 2] WH T o5 F A AEE A}
= WET {5 AT 24 A, 958 ) A
9 ZA2 e ApEtdak-g Aelshe A =g A5 8o
Z A =9 oA, A dzakee tEAd zdql
adjuvant -f-%= A et “‘—’i]t”z'” o ¥F =S
A2 AHE3) camageenans S| E2FoA FEF llpopoly—
saccaride®] Y& © 4} biphasicql H=-& =t 14
7y7h=) 2] &7] ¥£7]¢l|4]E histamine, 5-HT, kinin, PAF
T RS DA AoZ DA 97, 17 o

6A)ZF74A] 37 H-27) o= prostaglandin, superoxide anion,
nitric oxide 5°] F3l= AL E oA glr}(Salvemini
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5, 1996). PAF w3t SH 554 ¥ 28U AN
sl e o] BAE A3k 5 2 Aepike-g s
= ZH8-o] 913 58] camageenan X FAH5FFL] 27| F
Z719 WAEARA FEAA 5& FTHIe 240
ale 7o g duA gloh(Braquet 5, 1988; Jonets} Sarna,
1996). Carrageenan 5 52 &7] ¥£7) 4 PAF &
F-Foll e fE} JARNE-S el S22 PAFY]
28-S AAsle] FAEAE-S ehd JleAle] gleEs
B AN = o] F DAY ¥E FEEA g A9E
2] FA52re-& A8t 287 AE AFstkzl st
AGE F PAFo &3 P39 3 JAzkge] o AL
2 deial 3, QdukE, 2989 Rho 5, 1993; Ko 5,
1989; Smith 5, 1996) ¥ M 7}ellA Agdafgo] gle AL
2 a3l Fdol gt F9E24-L 6714 in vivo FEF
A o2 st

gy

Nzss

AREEE AFtEGIA AVEEAVL Y &
2k 5577 2] SDA| #3 Y=} ICRA 7 oh¢-2F Al
4stedr). 38 A 278 2% 2311C, AR 55+
5%, ekt 1247k (B A)7r:6:00~18:00) 22 B}y
t} 3 AR AEA AHE 5 UEE 838 -5}
Rt
AlEAleF & T2

Al

Carrageenan lambda(Type IV), 4-dimethylaminoantipyrine
(aminopyrine), 1-o-hexa decyl-2-acetyl-sn-glycero-3-
phosphocholine(PAF), Freund's complete adjuvant, 4-butyl-1,
2-diphenyl-3,5-pyrazolidinedione(phenylbutazone), zymosan,
tris[hydroxymethyl] aminomethane(trizma base), bovine serum
albumin, acetic acid, sodium chloride= SigmaAp(w]=f) A5
&, evans bluer= Flukarb(=9A) #|F-L, sodium car-
boxymethyl cellulosel= WakoAHE) #| =2, ketamine hy-
drochloride= -3kl A|-FL A3t ARg-3hsdct.

AlSHE3 =H Y £0f

B A A= w7 (Angelicae gigantis radix), HAu-E
(Ledebouriella radix), 23] <4 (Ginkgo folium), F4 (4=
o), A, AokF NaClg ARg-steict. 2A e} duk-d2
A% ZAA gtepoll A Felated Aok AL 8ufe] FF
2 7lsle] Qe 272 100014 8A7F &5 F o
of oJ2}gh of i ghek 7] oA kaFo R w53 F
FHEAE AR FRA ERARES Az
Azstict 2L FRIGAFe 2T Tt
g 32 AxPeldr). 234 vk £E9 A

2>

Pe

o] 582 26.1%°)3 25.2%2] ginkgoflavonglyco-
sidesE f-3lgch AHEAR ALE AAE FF599
AAEFGe BE] $ste] @) A A E decursin
T} WL 2Aslgvl. B9 High performance liquid
chromatography(HPLO)Z ¥-45}93=49] column p-Bon-
dapak-g- AME-313, o] FA- MeOH : £-7=(70: 30) =51}
2, F% 1.0 ml/min® 2 s} 254 nmol|lA] UVELEE =
Asle] decursin®] k& A=Fste] TEFsloic) ke
98] 2493} EUD HPLC A4 A8l $42 5k
o} Age] A3 S 24 HYUG-2 Rheu 5(1994)0] ARE
ot e F9 2 LG FA A AL AHEsk
ok B} A B FE Ay, 28y vwd &
24 Az, F9, ALdGT A NaCl2 37} S5F5
off Sa XA 1 ghkg $aFo 7, ok =2kl aminopyrine-2
33 ZFpo] £3lAA 100 == 200 mgkg £OE,
phenylbutazone2 1% CMC - Naol] 48 A1# 50 mg/kg &
o AWEZ| ATF] shck.

7171 % &

Plethysmometer(Ugo Basil Co., Italy), Elisa reader(Molecular
Devices Co., U.S.A), Centrifuge(Hanil Co., Korea), Coulter
counter(Coulter Electronics Inc., U.S.A.), Dry oven(Hankuk
Inc., Korea), #H2F3=57](Hanil ME Co., Korea), Spray dryer
(Niroatomizer Co., Denmark) £-& Al8-3}15]c}.

S EAIEY

Carrageenan Fo- SEEEH

Winter 5-2] WS ¥yl FAck(Winter 3,
1962). SDA| =9 LEZ ko] w2 FA N E A4
Ho 7 FAXg & PlethysmometerS ALg-3}e] ko] )2
ZAslgch HAE, AYY, NaCl B g Fxeke] am-
inopyrine-2 775048 303 F 7| G ER R |4 G
=0] A %% 1% carrageenans el 0.1 mlfpaw -2=Fo
2 ST AR A0 Z BE YRS &4
sof oldle] 2Ale] Weh REZAE W FEAAEE =

Hsje] AzTo vl Lo,

N9 Fo 719 Fol

Z19EE o A SHF

328 (%)=
o) QYA FEFAT LHA
FAATYEE ¥ AEREE
AxTe] AL 2] BEHEE

%100

PAF 95 SRS
Hwang 5¢) #P¢ 2t 5459 ekHwang 5, 1986)
SDA o) 2= i) BT FARAE FYACE
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FEAF F PlethysmometerZ Al2-35}e] o] Hu] & 248}
Aot AAE 2 ANz aminopyrined 7375 3
2 ¥ 150 mM NaCl, 10 mM Tris, 0.25% BSAE 353l
Aol Eed 40 pg/ml FEF A2 PAFE Hel 0.1
ml/paw -S-2F ¢ 2 H3lFAlElde) dA A7 PR e B
AE g A5l RESILE B HEAA S-S S5 o
Z3-3} warstgict.

SHEE £ AR SEY

Whittle 59 wh§-& wdste] FAsigick(Whitle 5,
1964). ICRA] #h-2ol HAE 2 odEe] amino-
pyrine-% A-F-Foi8k 308 F Ae|Aldgo] o A&3}
4% evans blueS 0.1 ml/10 g bow. $=ko 2 78] A=
A MEALsls 208 F A=)l 4ste] =3t 0.6
% acetic acidZ 0.1 ml/10 g b.w. $8ko 2 Brh)| Fals]
dr}. 208 5 AF dFgo g AIAEEE ZefARE A
Falol EFHE £ evans blued F35}7] $3le] 5 ml
2] Ae|AgsE Bk Jlsta BE-g JPEA EEIE
F AHQL Hstgr). 770xgellA 1087 A4 EH? F
A}zl 2 # 5lod Elisa reader3 AR-31¢d 630 nmel|A &3
=7 ZA3% Q2 v sl

W7 75 AN S8

Doherty 5-¢] W& wW¥sle] 2435} ch(Doherty 5,
1985). ICRA wh$-2zzof] HadE 2 ofAJcfz2F]] amino-
pyrine& 73 7-5-o{ 8} 30& F phosphate buffered saline<l]
=] 1 mg/mle] =% A £33+ zymosan 1 ml-S E7}FAL
godct. 6 Al F AFEEHOE VY FES THAA &
N Este] BUE A3 E1E Hsp] sk 4ce
)24 2 ml-E Bk sksla BR-E spEA EEE
F A HdL Fsled Coulter counterE ARL3te] Wy -7
E Aok

F0I5 g4 =3

Dorfman -9} W& W33le] ZAs]¢ici(Raza 5,
1996). SDA| =& ketamine hydrochloride(1 mg/kg)g =
Al wH A7) & R A8g Ao)sle] Aol HiH
cotton pellet(30+3 mgy2- 44 F =52 B-ghelyic). vl
7F 3EH 1A% & AAE Y oA d|z2kel aminopyrine
< 77533 o]F 747 1Y 13 oFF2 ubE Boi3]
At 74 F AFdIFyo g AIFFT IS FEANZF A
H Sopgdg AFIA 50 CAA o] HEE 33Uz A
Z & AL FA 5] Hx2FH vlwsisic)

Adjuvant o= HEHH

Fahim 52 wpg-g WHysle] &3sgc)(Fahim 5,
1995). SDA| Pz 8% i HE FHYNF /-4
Ho g FAFE plethysmometerF A}-4-5}o] o] Bu]-Z
22515t} Mycobacterium tuberculosis7} 1 mg/ml &-5-5
Freund's complete adjuvantE 0.2 mi/pawe] 2o 7 Hwt

P &

o] HslFEalsly AdE o ek vizekel phenylbutazone
& ZAFFosbdr} o) F 2047} 19 13] FEE b Fo
&lar 29 o] B MRE A wE SRl dietwd v
atict.
EA &4

FE AFAIE Student's t-testz: EA 7] slgjon P
<0.05¢] 7% e} 2e] vtz #HA skl

SEA

o

zk Ad-go] dsukgol vl 3L s $31
FA A6 E 5 Axidd Axsiged Azt
43%, 54%2] T5E&S Atk AIEERL G A5 A
A4 decursind HPLCZ A#3hd-&) 027%2) de-
cursing {7 ALZE ehdo) MRS X B R
B4 9lA] o} A ZAJHo et ek FA = e UYL
v} HPLCR F.8 A8 gt el #4-& A A5 o)
HHY SIS (Carrageenan T SHFE)0 s S
k=L

Carrageenan F-ofol] o]a) 2] Hu= Fof 147k Yo
20% F7¥skaL o) A &Aooz Fylste] Fof 47k
60%71A] F7Vale] 62704 R] dATFE A5k S
Hoich oA =eke) aminopyrine(100 mg/kg), =<3 (1.5 g/
kg 28] wiiets- FEN(1 gkg)e carrageenan -5 -
ZF AAZMY Y A F-o8 g gAARE-E ellglct
Aminopyrine& 5% £ 302 SRE oF 48% A5 H
F AL Pl E, o] F 2E QA A=} A% F7)
glo] 2 8 447 FollE 80%2] #-28 ¥ A=
< ez} o) F H5: oA Aot o i Fhashes A
+ Byoh FHQS5 gk 15 A7 FA 50~
70%2] $27F -5 A 8- el 234 wg
FZA(1 gy FF F4 308 Foll 47%] HF A=t
4 2 o)F 4 AR 55 A Ak veldgic)
2 B EN(1 glkg) carrageenan -Fr % HF 7] A7k
el 1A 7k el A 32%2] 23 #5 A 28-S e
Aok fEE EF FEAME FF A BEE 5
NI 238)5 5 R A ske] BE gich(Table I). 54
2] & gAhg-E 47 AEF QA AL ehgler
Fdo] Az g £4¢] AU o)=g 2 oA
zhgo] FEE R ekt el Aok NaCl(1.5 ghkgh
ZE47 FAEA FoA- QA 25 JARM-E A3 55%717)
Liel gl ch(Table II).
SHHSHSPAF R JFHTE)0f CiE S6S &1

PAF Fojo) o3 o] Fo]= Fof 1A7 e 40%71A]
g X2 FI1Ely o|F dA FEE A AL
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Table I. Antiinflammatory effects of natural products on carrageenan induced foot edema in rats

Dose Inhibition of edema (%)
Group
(@ks) 05 nr 1 hr 1.5 hr 2 hr 3 hr 4 b 5 hr 6 hr
Aminopyrine 0.1 48 3%* 45.8%* 55.2%% 587 69.3%* 80.9** 63.0** 34.3%
Angelicae gigantis radix 1.0 30.3 31.7% 12.4 43 -0.3 18.7 9.3 8.4
Bamboo salt 1.5 61.4%* 60.8%* 48.1%%* 51.6%% 66.8%* 70.0** 66.2%* 54.6%*
Ginkgo folium 1.0 47.0% 29.3% 31.9% 26.2 20.0 40.9** -1.4 19.6
Ledebouriella radix 1.0 13.6 124 -37.2 -27.4 -29.3 16.7 -14.7 17.2
Each value represents the mean & S.E. (n=9-10).
*Significantly different from the control at P<0.05.
**Significantly different from the control at P<0.01.
Table II. Antiinflammatory effects of bamboo salt, natural salt and NaCl on carrageenan induced foot edema in rats
Dose Inhibition of edema (%)
Group
(g/kg) 0.5 hr 1 hr 1.5 hr 2 hr 3 hr 4 hr 5 hr 6 hr
Bamboo 0.5 113 9.3 -3.0 9.1 14.5 5.0 33 54.7**
Bamboo 1.0 26.5 15.2 204 23.8 34.7% 8.2 0.8 114
Bamboo 1.5 79.0%* 58.9%* 54.9% 65.4%% 55.4%* 36.9%* 39.3%4# 48.1%*
Crude 1.5 12.3 4.6 4.6 28.6 20.0 -1.6 -13.0 20.5
NaCl 1.5 53.1 62.5%* 15.4 54.8%% 57.6%* 13.2 18.6 33.7%
Each value represents the mean+S.E. (n=10).
*Significantly different from the control at P<0.05
*+Significantly different from the control at P<0.01.
Table IOI. Antiinflammatory effects of natural products on PAF induced foot edema in rats
Dose Inhibition of edema (%)
Group (g/kg) : - . - . A
10 min 20 min 30 min 40 min 50 min 60 min 1.5 hr 2 hr
Aminopyrine 0.1 39.2* 28.0* 22.9 233 41.2%* 34.1#= 24.0% 30.6*
Angelicae gigantis radix 1.0 25 0.6 1.6 9.9 15.1%* 16.5% 32.9%* 22.6%*
Bamboo salt 1.0 0.3 0.8 17.1 12.1 29.1% 26.9%* 42.4%* 33.7%%
Ginkgo folium 1.0 155 -11.8 10.4 13.0 29.5% 23.2* 25.2% 60.5*%*
Ledebouriella radix 1.0 -26.2 -63.0 -41.5 -31.8 -17.7 -27.7 -12.1 -4.3
Each value represents the mean + 5.E. (n=9-10).
*Significantly different from the control at P<0.05.
**Significantly different from the control at P<0.01.
Ho] carrageenan - H-ol] W]l W o] whE A o} 2% evans blue?] k& oF 50% A= F2AZTh g9}
Ebgct. PAF % ¥-Fol thate] okAldz2kel amino- g 229, Sz o]5]d 2hee| FEHA] o
pyrine(100 mg/kg)e HE - A7k o 7,1‘_13% 23~41% st} (Fig. 1).
o] 5 AL, ‘-‘H F FEA( ghe) ¥F L 50 HSHHE 2| 730 i E¥E 50t
o] FE 15~33%9) 5 A28 ,%ﬂﬂ (1 gy Zymosan] Bz Foid] 2f& WP P4 PBSTE &
B 50 olFHE 27~-02%9] - JAREE, & 74 Fofqh Aol wis] oF 7l FrEEle] 13.046.3(x
9 dRe a0 o E S8 0% olFRE  109)mhe) MUTE BUE FEsc ek
23~60%2] ¥& A2 viehygic) 2o $E E aminopyrine(200 mg/kg)y- B2} AbEel F ¥-Fr) 9.8+
FEZddM= —‘?—%—Cﬂﬂl zhgo] A=A $gteh(Table ). 3.4(x 107}/mDZ &3 =] zymosano] frE3F B &2

==
=

HZHIZ 17|(RMET E1E E7D0] CHet SRS St
<§F Jej 2ekel aminopyrine(100 mgkg)s} s gL

2 gheye BALH FHEE AAlsle] 2PE 3

HLT 4FE SIS ARk 2eit AAE A
Fol e oleie A4-& ek A4 Ee] HsichFis 2)
ATHS 37| MREBA Thet BHF B
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Fig. 1. Antiinflammatory effects of natural products on the
leakage of evans blue into the peritoneal cavity by acetic acid
in mice. 1 represents mices treated with distilled and deionized
water (D.D.W.) per os as control. 2 represents mices treated
with aminopyrine (100 mg/kg) as positive control. 3 represents
mices treated with water extracts of Angelicae gigantis radix
(37, 1 g/ke), 4 with bamboo salts (5, 1 g/kg), 5 with
methanol extracts of Ginkgo folivm (38, 1 g/kg) and 6
with water extracts of Ledebouriella radix (8193, 1 g/kg).
Each drug was dissolved in D.D.W, Values represent means *
S.E. of 7 to 10 mices. Asterisks (**) indicate values are
significantly different from control at p<0.01.

Cotton pellet®] 4Falel] 25 74 F 137+96 mge] &o}
Zo| Axdole] BAE YT FdiZEeFel aminopyrine
(100 mg/kg) FoJ A& 6527 mg 0.2, (1 ghke) FoIA
= 66215 mg OB SolEe] 7his]o] oF 50%2] §o1E 8
Al A 2Ha-g el sl ok (Fig. 3).

DIME DE(Adjuvant = ZHEHEE)0 Cfst SHS
=

okl Z2ke] phenylbutazone(50 mg/kg) Freund's com-
plete adjuvantr} =& FE-S 2 7)1zl 20897 20%
W92 o5 dAsg et 2 A ZelAE o)
& 288 vehd Al Zo] §1KiTHTable IV).

o #

o ake] A AT Fulo] F4 4Tl A4 EF
uhgo] AR A o] g dhdEA 2178 HAE
et 2], 9, 239 o S99 g F95=
42 AAE A7 39 & FEA-2 carrageenan = S
HExel 27) #E3 PAF &k FH5-F dhsted f2jgh
BEZ e el 23 WEke FE29L car-

25

- ]
(4] (=]
E

Number of WBC ( X 105/ mi)
S
T

0

Fig. 2. Antiinflammatory effects of natural products on the
zymosan induced migration of white blood cells in mice. 1
represents mices treated with D.D.W. per os as control. 2
represents mices treated with aminopyrine (100 mg/kg) as
positive control. 3 represents mices treated with water extracts
of Angelicae gigantis radix (3, 1 g/kg), 4 with bamboo
salts (24, 1 g/kg), 5 with methanol extracts of Ginkgo folium
(&304, 1 gke) and 6 with water extracts of Ledebourella
radix (¥¥}E, 1 g/kg). Bach drug was dissolved in D.D.W. 7
represents differently from 1 to 6 mices intraperitonial injected
with not zymosan but phosphate buffered saline. Values
represent means =S.E. of 8 to 10 mices. Asterisks(*) indicate
values are significantly different from control at p<0.05.

rageenan®} PAF & £ 123 nA| @3 FHEE A
a9, F9 588 carmageenan} PAF 5= SHFE
T} GolE A AL ehlgle)h 39 E FE24L
carrageenan 5= &5 XF ol 4= PAF/} 93 v/ £414]
stz Felshs A7]Q) 1417 o) lle] 27] 7| A R
rzalgoe] )7 PAF/} dF d/ EHE B3] &
= olde Ey] BEI|dxe FFEEhge] fv wbd
PAF -5 8 W24 tistel 508015 AA7H) 2H
nzara-s vlehfje] ZAFRA] 4 AR Fedaet
o 3 B FEHE A7 PAF f% $-F-& A}
= 7oz norh o] Avte} g B A7 a8
NAEY 2SS Faw DAsIAALEA Ade] gt
A (Rho 5, 1993)ell4 @A 2 9§ Hsg FE92
PAF7} 4 =3t d4vt 24& 55 92do2 AT o
FAAE B v carrageenan¥} PAF % E3 5ol it
39)9) 53 Z 8- PAFS] 2H8-g o A|ste] vehd Ve
Aol 9l Ao Aladr) o] fAlRE R I RA FE
7 (Angelica pubescensol| 4] $&3} A 50| PAF 5.2 ofe]

o 24 F5 B4 ot 4H S5 AAZ in
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Fig. 3. Antiinflammatory effects of natural products on the
cotton-pellet induced granuloma formation in rats 1 represents
rats treated with D.D.W. per os as control. 2 represents rats
treated with aminopyrine (100 mg/kg) as positive control. 3
represents rats treated with water extracts of Angelicae
gigantis radix (3], 1 g/kg), 4 with bamboo salts (5, 1 g/
kg), 5 with methanol extracts of Ginkgo folium (&3ld, 1y
kg) and 6 with water extracts of Ledebouriella radix (YW-E,
1 g/kg). Each drug was dissolved in D.D.W. Values represent
means+S.E. of 8 to 12 rats. Asterisks (*) indicate values are
significantly different from control at p<0.05.

vivool A} #93=he-& vhebdl 2avl QtH(Chen 5,
1995). B 2ak ohjet YubEs}t LG in vitro]
o 23 Agolr] PAFY ZH4-& A5k 2Hgo] B
F(Rbo =, 1993; Pang, 1996)=) 5.2} w7l sl el At
X carrageenan @ PAF = $Eo tjsle] 3]= &
4k 7sko] 9] 7 2-38ed-2 carrageenan ¥ PAF f-= H5
AN zZFR) AA Fr-Eatg-g ehfje] 2 2Hgo] PAF
AR Q) AHg-L o] Sale] mARRY FALEE {2)3H
AA A AT A=k ofe] FHe Ay o] T
ojale] %)= vkl 2R YL 45E fudte A

g2 B¢ 2E-S AsHA7e 2] s 7ol
o) th(Weig} Thomas, 1993). 2314 ¢ll4]+= PAF specific in-
hibitor (Ginkgolide By} 22| $IA1qt G5 qhg-oll glolA]
= PAF o]9]9] o}2 ¢ & #a3] 849 2H-5 Ase A
Bo] z3=]o] 9l-& 7FAlo] FrH(Vasseur 5, 1994). 4
2 HYHEE A TESe Y AEFeE B} F EE T
o Azg AT | 23E wztedA <, 2k, 4
Ak, A2 5o A FH o] sl A2E Ud=A
A5 olvh B Ao ek Hdol ik oA
-55A ZIAHE Rheu 5, 1994)0014 3k, shasst,
iy W sk Aokel] F okE AL AAEE 4
= 3ok, e, 8k ek 2hgo] giglont B AgeA
£ camageenan ¥ PAF -f-5 E3 R Solg §4% #
o) 51A gA|sle] FdFatgo] FAHYE FA4 dF 2
g o}utA] 2 md 2R £9-2 fas gAFAHE
2 vehdle] gz A gA g duAEAY A 7bsA
2 AAFgc). 22} F99 camageenan % FAHFE
o thgt AHejahe-e A8 B4l Hddois ALY 5
dolovt vl Sl AJekg NaCloldE #aso] o
g shuE 2he-o Zaqie] wist Agelgn T F
ol 7 Zch B A3 o4 = camageenan f-E FAHEE B
ol At 24, Ahe, NaClel] A #la AP JA
Zlolrg b in vivo B in vitro APYPLE o] F 4FE
o W& vlw A¥e] fukElolol & Ao|vh. A AT
AQE & W 9% =299 adjuvant {-% FH A A3}
o] &gt ga2Are-S vpehd B2 glglct. A 7
A DR A} 74 AR adjuvant §5 FEGL 2471
o7 AAr) Fesh= Hew dA gle] WA =
43 S oF) EE AR Y o ZAE VY
slch(Kohashi, 1977). 2 A ellA AREEE HAEF = ©]
23 A A Tt e 3l FAFHE-L vehlie
HEL Qe Aow 2= o) AL Bt B,
239 2D 249 in vivo 9588 A YR ¥ 2
Hak8o] AL HAEQl o]l EAS FAFAZ Esr]

A5kl in vierool 4] 2 714 AT 2L 2 &

(o)

Table IV. Effects of natural products on adjuvant indnced foot edema in rats

Dose Inhibition of edema (%)
Group

(g/ke) lday 2 day 4 day 6 day 8 day 10 day 12 day 14 day 16 day 18 day 20 day
Phenylbutazone 0.05 24.9** 18.3% 16.8% 10.4** 11,7 23.5%+ 23.8*%* 27.3%* 225%% 13.9* 6.9

Angelicae gigantis radix 1.00 22.5 4.5 -3.8 -158

Bamboo salt 1.50 151 -15.7 224
Ginkgo folium 1.00 59 635 -64.6
Ledebouriella radix 1.00 -11.2 -41.0 -181

182 -58.9 8.1 -231  -104 -25.6 -10.5
113 -24.8 87 -14.7 9.4 -9.9 -20.3
41 526 -175 520 269 -29.5 -13.1
08 411 -185 -60.9 -265 -16.8 -11.4

Each value represents the mean+S.E. (n=8-12). *Significantly different from the control at P<0.05.

**Sjgnificantly different from the control at P<0.01.
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