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Abstract — Some pharmacological activities of acanthoic acid, isolated from Acanthopanax koreanum root
was investigated in animals. It is revealed that the compound had analgesic and anti-inflammatory activities
without actions on central nervous system and showed inhibition of lipid peroxidation. The anti-inflamnmatory
activity might be related to inhibition of prostaglandin E, synthesis in exudates of inflammation.
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Acanthoic acid= 432455l 228k diterpenoidA)
9] AEARAM 1 FFTEE (-)-pimara-9(11), 15-diene-
19-0ic acid(Kim 5, 1988a; Kim £, 1988b) ©|v}.

‘COOH
Structure of acanthoic acid

A 2T T (Acanthopanax koreanum Nakaiye $84F
3l (Araliaceae)el] £3K= FHE-0 24 A|FEo|| AAPE}
= AEev) @5 A3 AcanthopanaxZ A2 oF
128577} 2127 (Yook &, 1976) HEHLE 7, 744 2
ZE5EAH 07 AN 9low, ikl|A] AAE, FelE,
I8, 5%, Bk, 57, A" ol AREsled 97-(Yook
5, 1976; Perry, 1980; Yook, 1981).

Aozl AT oA lignanwi = o
syringaresinal diglycoside(Kim %-, 1985), acanthoside D,
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syringoside(Hahn %, 1985), ariensin, falcarindol, isopimara-9
(11), 15-duene, 19-0l, eleutheroside E @ B(Chung F Kim,
1986), falcarindol, methy!l n-hexacosancate, methyl linolate,
coniferin(Kim %5, 1988a), pimaradiene diterpene(Kim 5,
1988b) % sumogaside(Kim 5, 1990)5¢] Ei=e] 917,
Yol 4] acanthodiol triglycoside(Chung & Hahn, 1991)
7} Bose] gl

Ao A FAA R ofE)abe-2 23] A]Ee] acanthoside
7} CCL7EAelA] s-GOT & s-GPT 348 A8k (Hahn
%, 1985), acanthoic acid”} interleukin-13} TNF-02] A
AA|, TNF-o fFAAk] W& YA, collagen LA 2
2549 94 Tl A Xt slvkKang F, 1996;
Kang &, 1998). 2=} 5ke] ofg] zhgof Hgjef Sle}
E L glevs B o7 w7k -$-89) #HHA acanthoic
acid®] A5592ET 7)e} 550 om|zhgo)| Fsle A
At A B3rshe= Hloloh

WE L

AFHME H A

Acanthoic acids= AR (Kim 5, 1988b)e]] Wizl &8
23le] AJHERE St &, ey I AEE
(L7kgrs wl=bEE 33 FE38l] Alzd 74292200 g)
£ ether?} 2= £33 o714 I ether®-F (110 gy
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SiO, column chromatography(n-hexane : ethyl acetate =201
~5:1)2 AAls}e] 309 acanthoic acid® HHATHEE
95% ©|*). A%k carrageenin® Cofenhagen Pectin Factory
(Denmark)®] A&l prostaglandin E,, Nordihydrogu-
aaretic acid, phenidone, Folin Ciocalteaur]¥] &2 Sigma
Chem. Cosl|A, pontamine sky bluel= Flukartol| A 943153
3, 716k Aok} oREL Aok g REFL AHEREL

AREEe B AJERTI TN AT AF
150~180 e2] Sprague-Dawleydl 33 <73} A% 22-26
oo dddl AHE Agslgny FBY 25 22-25°CE
ST 12478 A% 9 AFsger, $EA 157Y o)
AF e AMgsleict AR AR )] IHAES

AT B 223 TRAG,

EEMNEA0e &2

Hexobarbital sodium F=A[Zt

Kato(1964)2] uhHe] £3aled eulz]e] HFAE 1F22 8}
o AFEAL ATF5 147 Foll hexobarbital sodium
50 mg/kgS B FAlelal gk vzt A" d25E
38g 7ix)9) A7hE FHAZIeE slgle dlE2eEd
chlorpromazine CI& A3}t

FaExM

o] A& Dunham(1957) £ el wiet AAske.
57 E-(Rota-Rod treadmill, Ugo Basile, Italy)ol A 14-o] Ak
HolR|z] 11 A= AHF Adsld mElE 12 5
A3, AFEEAS AT A7 Fol] AhE AR 1
S|fjofl Foix= AFST WAsrE AP 33] WHE- A4
319] 2 e 2 B2 diphenyl hydantoinS A3}
MEEHE

ZAHH writhing'

AF 1l E 1R sled AJFEE 100 W 300 mg/kg
& ZATFASRAT 308 Foll Koster(1959)5-2] Wiel =i,
0.7% ZAFAEA1G4 0.1 ml/10 g& B2 FARKA 10
2 5RE 1083k withing®Ae] A F FHEH
HFEFE-L aspirinS ARSEIGT-

me| AT

AR 7mEE 2R dled Lee 9 Ryud] HPE(1984)
wehr] AAESIE =, 20% yeastAiEA G4l 0.1 mbE
A7 mele] AR waFAlEL 1At Fo AldE
A 200 B 400 mgkeS ATFASAEE BTFS A2
2417, 371730l 27 programmed  electrosphygmoma-
nometer(Narco Biosystems, Houston, U.S.A)S Ahg-sleq
wele] 9F fisled dALEe] ¢4 (20 mmHg/secrE

7ele] FFAEAN (mmHg)S HA3AH. 7152 phy-
siograph3] (Narco Biosystems)E AHS5Hw. ofdel] o
OFE-2. aspirin 400 mgkgs AHESt

LARE

BREAE

Winter(1962)5-2] Able] wa}, carrageenin?5-rd AAA
S AXFIAC) S, 852 Sl 1% carrageenin 0.1 ml
2 HslaAlslel B2 71 308F AFEE 300 €
600 mafkes 73T FoJ3k 117k AL 2 45l A F5

£7L plethysmometer(Ugo Basile, Varese, Jtaly)® &4
o). BEZ7L8-2 o) Aoz AxkEc) 17 6l
2] NAZ AL810T NZFEE. aspiring AHEEIAT

Vi—-Vn
Vn

G, lo,

e
2

5 E7H ® = X100

Vi : FAE AAAZE 52 ie) 84

Vn: FAF A 2] 85

BMEAELY AqMEE

Whittle(1964)2] wPgell F3led ZRESGS. F, 447 &t
2% g 722 sl Aj8EA 100 ¥ 300 mglkg AT
ST 608-Fol) 0.7% 2ALARAEPAE AT 1087
0.1 m B FAlsle] HRFAAS SOHAT| T 2ARF
304-3of] pontamine sky blue 4%% 0.1 mtE 32} AHo]
Fastel. 2 F 308Fo] BN g AF e spec-
trophotometerQMolecular Devices, USA)E. 595 nmel|*] ponta-
mine sky blue¥s- &80k HEUER aspiring AHE-
skt

Ct7[ CMC PouchOiA{2 W8T FF AHMZZ

Ishikawa = Mori(1969)2] Hiwe] Fdle] Al
z 27 salElT o Fomsle] $H9e] 98 AT 43
22EL 3 ¥ 7] §miF SR 3715 244
o), §FE 2% CMC-AEA QY 5mlel A1EER 10
== 30 mgd Hehsled 1ol FAsAH AHEY F
of EAIZE F & AEY AL FHIe WETE
Tuerke).2 2 M5} ¥ hemocytometers: ©]-E8hed M ES
2 239w 4 F o9Ee] U= Lowrys (19519
wh e 2 Aeksleit). &, A4 dAsg AAgei e
2 3Me 3 galEelsiel WETE AN H, e
QA eko]| alkaline copperrleF 5miE ZF8Ial A4 10
7} kX sldc}, B F FolintleF 0.5 miE 7kskal 50°C
oA 3087F 71d8EE 750 nmollA] FREE EAsICL
HZoFEL aspiring: A3

E7| CMC PouchO[M2] ¥EHT RFAMEE

H29 model Sedgwick%-(1983)2] el £3h,
six-day air pouch ¥ AH3sled €8k CMC air pouch

Lo
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B} v E o€ synovial cavity®} FA}EF el R slgiv
, 35 RS g T2 el HrHel 19 20 mi9]
71% sElEEAlt & 3l sde) 42k 1omie} FNE
22 e FEkedvh Ae Y 6d & g
Aedpol] 43t 1% carrageenin® 2 mi% 371l A
B3, FA) 1% CMC A9 0.5 miol] A9EE 10 =
30 mgs ﬁ@rﬂﬂﬁi skl ol aoER e
aspirin 30 mgZ sl5Aataladct. AlHEAT 6717 Foll
heparin "“?415}‘%3 58 | miE TP A-eT AREYS
AH s Aede) g ST AEA-L 2000 EAH
gl WETE Tuerk 22 @3 F hemocytometerS
ol-g3te] AgEln, Aed Fo ohilae] L Lowry
(1951) 52] WYL= Aeraige)

i ‘\1 DH J[}]

Prostaglandin E, HMANXE

HE R A2k AdelM 22 AEAES] prosta-
glandin E,(POE, Y= Green's-(1978)) Wi o® F&Hej3}
o] Moncada5-(1978)2] ¥hge® Aakslglc) &, 50% o
B2 Mg AN S formic acid pH 3022 24 s
T ethyl acetate®- 331 23l 50°Co) sl M A EEE)
o S0l FEiRygct o] AL wehgel| Lafsll £
Sl (BtOAc : HAc : iso-oxtane : H,0 = 11:2:5:100F ¢]-43}
o TLCE AAlste] BEHEPel PGES} 22 3149
PGE, ¥3& Agsiait. AHE 284 Kuebs bmarbonate&
o ] miol] $85led 83 9 B (fundusyd L3 organ
bathell &5} $54 ,}»o-—a— physiograph®. 7] &8l &

Ao}l PGE, #FE4E /nplg}cq SEEMLO I S 23}
AN 998 PGES FE ksl

XEZREL o NEE

Ohkawas-(1979)) uhgel) Fsled, A5 Zhell M) A|zlat
bz} oAzRe-S ”—7%}931:} 2, A 718 A3sle] 1g
7 10me] AR Y5 718k 287t homogenized}Sitt.
o} homogenate 0.5 mlﬁ} A1 0.2 mi(Ix1072~1x107 MY/
mhyE Edlsled 37.5°C FezofAd 527 dhgAlEe). o)
3415l ralondialdehyde® thiobarbituric acid(TBA)A ¢F
33 migh 95°C PEAbAM A1 1 whEA ) A
2 A9F nbutanol 4 miE Fleled Ak F2hT f4] B
2]&le] butanolF-g #sted 535 nmeliM :g%g—a— &Rk
ok AEY-L 2% dimethyl sulfoxide B-<foll o] w4 3
Aslgem TBAA 2k 2-thiobarbituric acid$} sodium
dodecy! sulfate® 7.5% FAMYEAPH 4.0 T4 03%,
0.4% =7t HEF AMA] AZslgrt. ofdf tjEobasr
NDGA ¥ phenidone 1x10~~1x10M/ml %% 285}
e}

o2 Salef} whe) xAate AdEs Alakslat

. e
AE7S] 5 X 100
M =4
gulelel HAZ 12e2 Be] A|sliet ARERL 7

FEAA] 3000 mg/kg, B A 1000 mgkelA] ES]
o) HEE WSk 7RG Abgag SIS

2E AR LR
2 unpaired t-test(E 2] EA} oS 2 AMgElsl o
p<0.05 4 FAHLR Fejdel gloha Basievt

BAEN 24
LAE BASIIIL, yP-test

4 I

ZEFMBH 0L =HE
Hexobarbital sodiuny™HAIZE

AlEEA 50, 150 2 450 mg/kg»« AT Aol A
ztefl A 9= 18 HoelR 0}2}1:}(1:18 1). o)
chlorpromazine 4 mg/kg 75"_% Fodollafe sl wisle
of 2ulle] SHAZES Bed BARHQ el viEREE.

FEH=Y

AlEEA 300 2 600 meked AT FoiA $FAIRE
Aol HAAH ] 949k, diphenythydantoin 200 mg/kgd 73
T Foigt T HETl vk FAsde AR
HAAe ByokAiznAAD. 28] =24, B AlFHER
A Ao ToldEbe] ¢leg o 5 e

rEXrE

[—Jan =]
Z=4 writhing™
REFL 1087 oF 213)8) wiithing B4S YEpilE,

75 o

50k

25 |

Sleeping time (min})

Control 50 150 450
Acanthoic acid

4 (mg/kg)
Chlorpromazine
Fig. 1. Effets of acanthoic acid on the hexobabital-Na induced

sleeping time in mice. The values are means =S EM.
#*p<0.05, significantly different from the control (=6}
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£ 2} r—T-
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E
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Z
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Control 100 300 200 (mg/kg)
Acanthoic acid Aspirin

Fig. 2. Effects of acanthoic acid on acetic acid-induced writhing
in mice. The values are means =S E.M.
*p<0.01, significantly different from the control (n=7)

AEEH 100 mgkg Tl 28%9 #aE viehdort
EAEE FoAE gL, 300 mgkg FHT> 59%2
JAEZHN 2T vt Fo)4S epladvhFig. 2).
Aspirin 200 mg/kg FHTE oS VEpUCh AlEE
2 300 mg/kg AT Fo9A, aspirin 200 mg FoT7
ALgr A =2 EPT

2| HHEXEY

E A8 A= Table o] FAIEE vle) 2ot SE5HX=
AEE3 200 mg/kgd 7ATFoAA ARTH Bl@slq AF
EA FodF 1A 7I0A] 34.8%, 2R Z2el|A] 27.3%, 3A|71]
A 251%2] 718 VEPASEE AlEE3E 400 mg/kg 7
FlAE IAZEIA] 52.0%, 2X17bellA 41.8%, 3A17bellA]
48.0%2] £-¢)49l F715 vehdglch. iz 982 aspinn
400 mghkg FAFAME 127 A 41.2%, 2A] 7Fel| A
51.6%, 3XZHIA 70.7%2] 715 eSS ol2H, A
FEH ] TN FBHAHE Z7MHES 4 = 3
o, AlEER 400 mgkg FoIAlol= aspirin 400 mg/kg
FoiA] Bt 27l 7 ot 2412 Foll ol akE-
£ el

60 -

40 |

20 |

0 1 —_ " ]

1.5 25 3.5 4.5
Time after administration (hr)

Fig. 3. Effects of acanthoic acid on carrageenin-induced edema
in rat paw. I Control, @; Acanthoic acid 300 mg/kg, A ;
Acanthoic acid 600 mg/kg, X: Aspirin 400 mg/kg. The values
are means = 5. E.M.

*p<0.05, **p<0.01, significantly different from the control
(n=6).

AYEE

EEEAS

A5 300 mg/ke FoITolAME carrageenin FEEE
S A5k E319.00, 600 mykg Fol A= &4 3.5
A7kl A 23.8%2] QA EARA 2ol wEhe] FreldS
Vel gdv). Aspirin 400 mgkg ol Br} 71Eg o4
235 e Fig. 3).

DHEH Fi AMEE

AHED 100mgkg A TFoiAl, 525 4&d
pontamine sky blue 8] =57} ezl H|dle] 14.9% <A
HA 1, 300 mgkg FelA] 574%2] F)AlE IAE e}
Wglo) mah A FFE9] aspirin 200 mgkg Fof Aol
520% GAS I Table ). 9121 AHolla A|dE= ] 2A
g FHY 9x1zHg-o] 9lem 300 mgkg HT-F Al
aspirin 200 mg/kg FeIAl} #9] FARRE EAE vepdS o
T 3ot

Table I. Effects of acanthoic acid on the pain reaction threshold in inflamed mouse tail

Dose No. of Pain threshold (H]Ian + SEM)
Treatment .
(mg/kg, p.o.) animals 1 2 3 (hr)
Control - 13 110.8 £ 3.85 97.6 = 5.05 86.7 £ 4.09
1 . 1494 4 9525 124.2 £ 10.01* 108.5 & 5.34%*
Acanthoic acid 200 7 (34.8) 273) 25.1)
400 7 168.4 = 14.73%* 1384 £ 12 46%* 128.3 &= 13.02%*
(52.0) (41.8) (48.0)
.. 156.5 £ 16.81* 148.0 + 12.86%* 148.0 £ 28.0*
Aspirin 400 7 41.2) (51.6) (70.7)

Figures in the parentheses indicate inhibition percentages.
#p<0.05, *#p«0.01, significantly different from control group.
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Table 1. Effects of acanthoic acid on vascular permeability in
mice

Dose Pontamine sk e
Treatment (mg/kg, N,O - of blue ! Inhﬂoamon
poy = mmals o SEM) 7
Control - 6 296 £ 0323 -
Acanthoic acid 100 8 252 = 0.312 14.9
300 7 126 % 0.177* 57.4
Aspirin 200 8 142 + 0.083% 52.0

*p<0.01, significantly different from control group.

2| CMC PouchUjAMe] WHET FF AXNELS

E ¥ A= Table M FA318IH. CMC pouchel]
AHEH 10 mgE Foi3t Follr= 2Tl v)sie] Wiy
T 55 A7} 46.3% A1, 30 mg FodTolAE 73.5%
o] 742% AAE Vepiic). =3}, gl2ekE2l aspirin 30
mg T TolME 50.0%9] JAE Relx, AFEAle] Wy
T GAEEe] Wi TGS o 5 gdgich e,
poucht 9] s Alzake 2 A1HEAR 10 ¥ 30 mg, 1
2]3L aspirin 30 mgd] £l AT EelA] opslsie)

Z7] CMC PouchOflM2] HiET RFAqXES

AHEA 10 mgs FoI8 2 pouchld] WIHTH57]
32% AAFAL, 30 mg FIToIN 548% AAso], =T
FAASE 9HE e SE. aspirin 30 mg FodFell M
T 25.0% AAHG, BAS e Fo4L $IgiH(Table
V). w2, ’7]CMC pouchd] 75} ko], 2 AJgEA
aspirin®io} WET Aol Hgo] FHTE B Agieh

AbZole] oo AJF-EA 30 mgd] FodAlel F2jAlgle
AA S HIT aspirin Fod Tl A= 7] 7k AL )
ehfladent, foAd-2 glodvh =5k el 3o &y
WMol oFe B AJFER 9 aspirin FodolA FelA ¢l
= AAE BelA] ohizisict.

Prostaglandin E, M4{X|ZztE

PGE = 33 $1# AHL 4g2Exog $EAz0
2 (Fig. 4), o|& o]-43le] Aukslgir}. Air-pouch Well
PGE, A2 A€Ed 10 mg 9] HETZH} 36.8%
7} ZAAHRT, 30 mg T 86.2% AAEHU,
W, aspirin 30 mg FJA] 96.3% HA=HTHTable V).
o| 24 AlgEAe] PGE, S HA|AFH aspirin®rt

Table III. Effects of acanthoic acid on leucocyte emigration and protein exudation in CMC pouch of rats

Treatment Dose No. of No. of leucocytes Protein contents
(mg, s.c.) animals (mm? of exudate) (mg/ml of exudate)
Control - 5 12322 £ 2044 8.41 = 0.373
. 6613 = 607*
Acanthoic acid 10 5 463) 9.50 £ 1.166
3267 = 482*
+
30 5 (73.5) 10.07 £ 0.899
6163 = 574*
s +
Aspirin 30 5 (50.0) 9.51 = 0.263

The values represent means = S.E.M.
Figures in the parentheses indicate inhibition percentages.
*p<0.01, significantly different from control group.

Table IV. Effects of acanthoic acid on leucocyte emigration and protein exudation in six-day air pouch

. Amount of No. of leucocytes Protein contents
Dose No. of .
Treatment . pouch fluid 3
(mg,s.c.) animals (ml) mm? of exudate total { X 10°) mg/ml mg/total ml
Control - 6 2.38 -+ 0.80 45800 £ 11050 66195 £ 6817 12.8 = 3.89 23.1 + 431
. 25300 £ 2500 45000 £ 4213% 115 + 4.0

&l v i . 2 - a

Acanthoic acid 10 6 240 £ 0.20 44.8) (32.0) (10.2) 5.0 & 3.51
12275 £ 1787% 20933 £ 4214%*% 9.7 £+ 1.65
+ +

30 6 2.81 £ 045 (732) (54.8) (24.2) 24.3 = 6.67
Aspiri 30 6 1.96 = 0.14 41180 * 4915 49647 + 3727 9.3 + 047 17.7 £ 1.36

pinn (17.6) (10.1) (25.0) (27.3) (23.4)

The values represent means £ 5.E.M.

Figures in the parentheses indicate inhibition percentages.
*p<0.05, ¥¥p<0.01, significantly different from control group.
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120 -

80

40

Contraction (%)

0
1x10° 2x10° 3x10° 5x10° 1x10%

Concentration of PGE, (g/ml)

Fig. 4. Cumulative dose-response line of prostaglandin E, on
rat fundus strips. Y=-98.9X+3.42.

200

ok

150 | *
L2

100 .\o\.

50

Pain threshold (mmHg}

1 2 3

Time after administration (hr)
Fig. 5. Effects of acanthoic acid and aspirin on the pain reac-
tion threshold in inflamed mouse tail. @; Control, ll; Acanthoic
acid 200 mg/kg, A ; Acanthoic acid 400 mg/kg, X; Aspirin 400
mg/kg. The values are means =S.EM.
*p<0.05, **p<0.01, significantly different from the control (n=7)

= okt #5130 PCE, A4S SANAE ¢ 4 3
3,

A& zslo D[xle gk
Dy, T=F AlEEAle] 398x10*M, NDGA7} 4.68x107
M, phenidone®] 10°*MEA, A HE-] FAlspztg-2

Table VI. Effects of acanthoic acid, NDGA, and phenidone on
lipid peroxidation

Concentration

Treatment ™) Inhibition % IDs(M)
1 X 107 39.0
Acanthoic acid 1 X 10+ 457 3.98 X 10
1 X 10 52.8
1 X 1075 31.3
4.68 X 1077
NDGA 1 x 10+ 59.0
1 X 10° 262
. < 10
Phenidone 1% 104 50.0 1 10

phenidone®] ¢F1/4, NDGAS] ¢F1/10¢] Z84-& vepfixl=t
(Table VI),

Fu=y

A FEEAR 3000 mgkgs AF e T T34 6r1E] Fof
A PR E ApslA] 93k 1000 mekge B3 Fo
A= gulelE 1nle)s APRERR) ohslgle =R, A|RE
Aol FAFAL v oFgislolt).

¥ &

. A= acanthoic acid®] 5541734 9] 2H8-) 2154
A=r4- 5 Farsab gl Bt Aot £ A¥EAL
hexobarbital 828 o rotarodr| ol A FakE w[=x|A] &
LB 7 FEAHA ) wX= 2L AL 7oz AR
g, ZAMPEwrithing 9 A 28] =58 554 o
gt A 2Rew) FRAYE A, AaFAAdGA], I
GFrF AAzRge] et Aa EGRHEe] e
o 4 sl G, B AHER-E AFei Aol aspirine]
Ll B b e o D L o B o i = 52 P L
T QAR B AlEEEe] aspirin®ot oFgk 2}
£-% e PGE, frel Az -2 Akl Zle= velyt

§

Table V. Effects of acanthoic acid on prostaglandin E,; concentrations in six-day air pouch

: C trati f PGE, (ngS.EM.
Treatment Dose No. of animals oncenation @ 2 (g )
(mg, s.c.) ml of exudate Total exudate
Control - 6 14.95 =+ 0.500 56.31 £ 1.930
o 9.36 + 0.30% 35.60 = 0.32%
Acanthoic acid 10 6 (37.4) (36.8)
30 6 2.07 * 0.40% 775 £ 2.07%
(86.2) (86.2)
iy 1.03 £ 0.73% 2.06 * 1.46%
Aspirin 30 6 ©93.1) (96.3)

Figures in parentheses indicate inhibition percentages.
*p<0.01, significantly different from control group.
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o}, Prostaglandinfo] ke oybe oz moyos &4
BEA| g, B ol M= 3F funduss ©l-8-8F bioassay'd-S-
2 AAslETh F, Takeuchis(1980)2 ©] ¥FH 2= PGE,
S} Fo5 SR)EA s Aws9le™ PGEX 0.05 ng
o)A}, PGF,x= 025 ng oA = Ao 7lssiadet. o
24 PGE2} PGF,/} £35e] sl&de o|&S £l
of st} o] AFo|AM= PGE, S TLCE 2= 3luot
Sedgwick®} Lees(1986y= CMC Pouchylell= PGF,7} £44
8A] k11 PGE2} 6-oxo-F, 7} A ETRAL 8l £ A
FEA L XA Habz JgAFEE 9Lt NDGAY
phenidone® .= v oFgh -&-o|r}t. Bragts(1979)y> 2t
Aol A Eakalatg-2e] A7} g2} A ek 3t ¥t
glout FABME Wl e Holo] WRsrhi Bt @
712 A MEA 7]e3l vhe} 7o 4175, i
2ol AME-Ee] ghr} o]@]gk EE-2 acanthoic acid & A&
AR E=4) FeiAde] slvial= A, AHLez o A
gt A= glefae & 4 ¢lok 7 vhe] w2 AR
o] gt 25y zhgo] Bz of 317] wlEe|vt

B oJe) A=, acanthoic acid &= S=2A14A)40 =
So] gl SlA TP zrEe] 9lln] o] zE2
PGE, @4 9Ale} Fade] gt ABE] = vlolot

L

iy

s
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