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Formalin &2 24171 & FAG] ¢ <04
AFAA9 5715 vm Table 1 @ Fig. 104 2E
whsh o] FEAAE A @n BRI |27 WE
T+ 0.37mm 9] F71E 2g 24 hydrocortisone
AA T e 0.11mm ] F7HE »ed 70%9] 29 &
£ Yela (P<0.05) sodium salicylate X} %] of A
£ 0.23mm 9] 571E 3o 38%9 £9aHAE e
v}, 53 AMKOA HAXFelA £ 0.0lmm & F71& »
o 97%9°] £ &S }elY 224 hydrocortisone |

Table 1, Effect of Hydrocortisone, Sod. salicylate, AMKOA, OMKOA, Acetyl oleanolic acid and Glycyrrhizine

on Formalin Induced Arthritis in Rats.

Dose mg/100g Average initial | Average 10 day|% Anti-inflamm. P#
G.p.) diam. (mm) diam. (mm)* activity

Control | 7214013 |  7.58+0.22 0 —
Hydrocortisone 0.5 ‘ 7.22+40.11 7.330.08 70 <0.05
Sod. salicylate 2.0 7.4340.12 7.66+0.13 38 0.1
AMKOA 2.0 7.3240.07 7.331+0.19 97 <0.05
OMKOA 2.0 i 7.09-40.07 7.68+0.19 0 —
Acetyl oleanolic acid 2.0 | 7.20+0.14 7.6240.17 0 —
Glycyrrhizine 2.0 ‘ 6.9740.05 | 7.3240.11 5 <0.1

* Average of ten day measurements.

# Compared with the control average ten day diameter.
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Fig. 1. Increased average ten day diameters(mm)
by drugs in formalin-induced arthritis in
rats.

Table 2. Effect of Hydrocortisone, Sod. salicylate,
AMKOA, OMKOA, Acetyl oleanolic acid,
and Glycyrrhizine on Serum Glutamic
Oxalacetic Transaminase (S-GOT) Acti-
vity in Arthritic Rats.

0se

e 2 B
Normal . 0. 808+0.075 —
Control 1.043+0.113 —
Hydrocortisone 0.5 [0.957+0.117 36
Sod. salicylate 2.0 . 94740. 096! 40
AMKOA 2.0 }0.96340.135 34
OMKOA 2.0 10.999-+0.135 18
Acetyl oleanolic acid| 2.0 10.965+0.112 33
Glycyrrhizine 2.0 10.881+0.118 68

* S-GOT activity in g mol. pyruvate released after

60 min,

1} sodium salicylate o] w]3] A3 AL ey
th(P<C0.05). x|} acetyl oleanolic acid v} OMKOA
AR FAAE 27 0.42mm @ 0.59mm o] 724 &
FEFE AR Y 4 9o glycyrrhizine o] 0.35mm

Table 8. Effect of Hydrocortisone, Sod. salicylate,
AMKOA, OMKOA, Acetyl oleanolic acid,
and Glycyrrhizine on Serum Glutamic
Pyruvic Transaminase (S~GPT) Activity
in Arthritic Rats.

Dose Percent
ms/ 100 e [deeeme
Normal E 0. 565--0. 017 —
Control 0.7633-0. 111 -
Hydrocortisone 0.5 0.53140.035 118
Sod. salicylate 2.0 l0.505+0.025 130
AMKOA 2.0 0. 586'_1_“0. 069! 89
OMKOA 2.0 1|0.620%0. 201 72
Acetyl oleanolic acid] 2.0 0.66410. 069 50
Glycyrrhizine | 2.0 {0.59310. 065 87

* S-GPT activity in ¢ mol. pyruvate released after
30 min.
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oleanolic acid & ]2 0.96340.135¢mol/hr & 0.965
+0.112¢mol/hr A4 22t 34%9} 33% < ZH4L£EF vEL
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pmol/hr 2.4 68%2] 7Hag Wi},
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Table 4. Effect of Hydrocortisone, Sod. salicylate, AMKOA, OMKOA, Acetyl oleanolic acid and Glycyrrhizine
on the Adenosine Triphosphatase (ATP-ase) Activity in Pooled Brain and Liver Homogenates
Obtained from Arthritic Rats

Brain ATP ase* | % incre with drug| Liver ATP sse* % incre. with

T b drung
Normal 7.05+0. 22 — 7.561+0. 49 —
Control 7.0540. 85 0 7.56+0. 74 0
Hydrocortisone 8. 24+0. 46 17 14.47+1.68 91
Sod. salicylate 7.26%0.63 3 14.48+1.37 92
AMKOA 8.49-+0. 42 21 15.51+1. 47 105
OMKOA 6.9610. 45 — 11.84+2.13 56
Acetyl oleanolic acid 8.134-0.81 16 10. 141-2. 05 34
Glycyrrhizine 7.720.23 9 9.30:-0. 47 23

¥ ATP-ase activity expreseed in g mol. of Pi split per 100mg of tissue in 15min. 37°C.

FQ' <4 919l o1 acetyl oleanolic acid X} A& 0.6641 Z o] A = 22 el 9] &% OMKOA 2 acetyl oleanolic
0.069/tmol 2.4 50% 2 4 A5 ¥o] i glycyrrhizine A X acid = ¥ &35 el A Relgdeh. EAYRte R E
2 0.5934-0.065 umol A 87%°) AAE e}, formalin 2L E A A45 3tFxste] FAS =37
4) thx] W 7taRE o] ATP-ase @AE £ 243y glycyrrhizine 9 A $EJ A aA47F AR
H4AA] B 2 BFFAAe] ATP-ase FARE & ALE Roh 07 A acetylation o] AT A
747} 7.05-£0. 22umol Pi/100mg tissue/15min. @ 7.56 =% AE#=(Fig 2.
=4-0.49umol Pi/100mg tissue/15min. o] olow] o] & wgeo FAEe] F Fubupeo] FAGoRA 44 o
ATP-ase 4 A= B8 $22AL F4ugk i FE 2R glen AF ¥ 2AFLARA A
¢ JehiiA e g%t BEAE olzql & A o 7 o] A4 w-S formalin ¥ Fubeldt. oo
8§ B9 ATP-ase YA 9 % #5714 Table 4o 7FA GF o steroids &) £97-&e] AEF gont
A 1E vhel o] hydrocortisone o] 4 17%, AMKOA o]l F E IA4H ST HFo = formalin 5ol
o4 21%, acetyl oleanolic acid o] 4 16% % 3. 1€} o B3 &3E el glol4 AF FEEY formalin ¥
T AE AAT A gl Wl 2F ATP-ase  F AAFH A3EFLe) BAE AN E 2R

YA 2 B Rz @AH Al A Rk
i Brown(1968)?° 5-& formalin &2 ¥&ol M
2 & 2w FABAL] 2t dd A 2ACREDE

72 4 3% glycyrrhetinic acid o] 4 #-&of A < ARl Parratt ¥ West(1957)%%, (1958)%% &
£ ge vwst o £gAEsA Agde E3E g 7}A FdxetElAFo] formalin o2 ¥ 3
F Aolth. BE F£AF9 o] ARAEL AA A A HFo] dz2 g vAA Fe DU 3
A@o] Baly 2 AFol] WAL A7IRe] Jgo] FX 2Elgle] dFE-Fo] HE FastA gdodfety YL
3 T ElA 23 AukAlel] oA old ofEo] 7alsth 1} Brown(1968)*’ 5-& ZF %3] Ael9lA & formalin
2998714 A e A e ol gl& 3 B3 &S AxsD g2o4A g 2ruAsL
Ao}, Tangri(1965)7 52 glycyrrhetinic acid 2] £ A A AFL JATE ABAG}. 2L 1 o

A A& AN A5} wstele] AR YL A2 ut o] A FaEle] 43 d ole] FAHE AAE
om #(1969)P & glycyrrhetinic acid 24151 293 & IAAsts] $d £F 2RAAELGEH vl e
£¢ Aasr] kel Al gutel A FolxAYA slo] 8 AE R AZL formalin £ E] A A-Eo] o5l
o A &H4-¢ #AG v} AMKOA, OMKOA 7} hydrocor- g o] oko] Mzt A 4ol gAY=L e =
tisone 3 W] E3 AAY Folzxd JALHE vebdE anpF 8] o] FFarRlAGF Ao R u
23 233 uf et of 4295 e 4 AGFETH FFRAAT oA

2 APANIA = AMKOA gto] @A formalin§  FaiAdol sl&& AA% gl Brown(1968)™ 52

ok
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Fig. 2. Chemical structures of oleanolic acid
derivatives
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2 77 213 FARES L FFEAAAS ¥EgAF
310 el AL AT 4 Y& Aol FFY
AAgol WE AAA & acetyl oleanolic acid ¥
glycyrrhizine | A= o3 ATP-ase 433 F7H7t
919l && Tangri(1965)7 Fo] AA Y uls} o] dF2
2 Qg oFEel W@ ¥ AEFAA] A 7]l
A st AEEE =g 9F5AA A ¥ ATP-ase
FAR A W7 QAL o1 F dEo) A% HH ATP-
ase $A X o] F7bs} 29485 AHA A4 E 4A

E-3] morphine 2]

A7l 23 Aoz AuEd FFAAALEES &
of &3} u}Fo] mo}l hydrocortisone ¥ glycyrrhetinic
acid S 40| 23 3 ATP-ase o FAEL FFA
AAW]A ATP-ase & WL = st 949 AAHA
o] BAHFoR o] F o} 2dFEN BAFIHRT
Az

Whitehouse(1962)1% ¥ glycyrrhetinic acid @ "7} A
A9 M 5e] 74 mitochondria o A
phorylation ¢ uncoupling 8t3. ATP-ase YA E
7447 & Aty o Tangri(1965)7 5= 4 Al hydro-
cortisone 9 glycyrrhetinic acid o gt AR 42
ATP-ase #AA F71s xasi+.
(1968)™ % Tangri(1965)” 5o formalin ¥-F %
carrageenin 3-%o| zk#+e] ATP-ase A5 FIg&
n XA 3S-e B Ao wete] BAYPAA e
hydrocortisone 2 7 glycyrrhetinic acid Sx A S 2
@ 3 FA N ATP-ase $AX ¢ Frhe 94 454%
EE 29347 A B E A TFE ©
thu} oA o] og ATP-ase 4 X9 3712 §_°]'
of & ztc}, Whitehouse(1968)* 7} A M ¥ A 2
o] dFAFL energy ol AFEeHE deitA AFEE
S0, & yBgg, s, 450 0"
224, k3ol ¢lol A9l kininogen R glycoprotein ¥
Az}, 2en Az} gle} A9 immunoglobulin
FYFI5e ALHY ATP Y TF¢ FLE Yo
wtepd] BAY Ao A9 Fe ATP-ase @A A9 F
A ARz oAgA o1 5 £9AEF JAT A
Qrte Ev] EFso]of & Aolr}. Tangri(1965)7 5
formalin & #Ad< $uda] ¥4 GOT ¢ GPT 3
AR BAYE T A& #AE L Kalyanpur
(1968)? 5-& carrageenin @ cotton pellet o 2] ¢

Zewz 1A GOT ¥ GPT A A7 &A% F711
4 vw3yzlgon] =3 o] E-L hydrocortisone ¥ 27}t
A 29244 A GFEEe] Frid 2 =& A
GOT 9 GPT A E A wsste] Axe] A}
% ARz g 2eith Kalyanpur(1968)* %
Tangri(1965)7 & 7h4 =& 43 GPT Y7} &
depAtAlel a4 HAE IS ARSI o|FL
A}z m$o] GPT A= of¥2 L£dAEHAE B

oxidative phos-

Kalyanpur

A7 9z gER TR AL GOT BYAE 29
Bl oJste] FHEEBAA W2 JPE ¥A FE A

% wel 2] 29243 GOT BAA Y AL
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EARAAE 294 & 7HA Al ¥A GOT o
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ABSTRACT

Study of anti-inflammatory action of
the oleanolic acid derivatives.

Hyun Woo Kim, M.D.

Department of pharmacology, College of
Medicine, Seoul National University

(Directed by Prof. Jin Sup Oh, M.D., Ph. D.)

Anti-inflammatory effects of the oleanolic acid
derivatives, glycyrrhizine, and hydrocortisone are
observed on formalin-induced arthritis in rats.

One of the oleanolic acid derivatives, 2-acetoxy-
11-keto-A!? ' 30-acetoxymethylketo oleanolic acid
as well as hydrocortisone has significant action of
anti-inflammation upon formalin-induced arthritis in
rats, while 2-acetoxy-4'% 13 28-oxymethylketo oeanolic
acid, acetyl oleanolic acid and glycyrrhizine show
doubtful results.

Serum glutamic oxalacetic transaminase (S-GOT)
and serum glutamic pyruvic transaminase (S-GPT)

activities increase with ‘inflammation, and they are

inhibited by anti-inflammatory drugs.

Adenosine triphosphatase (ATP-ase) activities in
brain and liver tissues do not give any significance
to formalin-induced arthritis in rats, but it is increased
definitly by anti-inflammatory drugs.

There seems to be no relationship between anti-
inflammatory effects of anti-inflammatory drugs and
activities of S-GOT and S-GPT as well as that of
ATP-ase.
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