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Abstract

Phytochemical constituents isolated from Chaenomeles sinensis
Koehne and their inhibitory effects on IL(interleukin)-6

Shin Ji—Eun

Advisor : Prof. Woo Eun—-Rhan Ph.D.
Department of Pharmacy,

Graduate School of Chosun University.

Chaenomeles sinensis Koehne (Rosaceae) is an deciduous tree that is found
throughout China, Korea and Japan. In previous studies on the fruits of C.
Sinensis, some triterpenoid compouds such as oleanolic acid, tormentic acid
were reported. We searched for the phytochemical constituents of the
methylene chloride and n-butanol soluble fraction of the branches of C.
sinensis. B-sitosterol (1), betulin (2), 1-8
-D-glucopyranosy loxy-3,4,5-tr imethoxybenzene (3), lyoniresinol-2a-0-a-L-
rhamnopyranoside (4) were isolated by the repeated use of silica gel, PTLC
RP-18 and RP-18 column chromatography. The chemical structures of compounds
1-4 were determined by the basis of physicochemical properties and
spectroscopic methods such as 1D and 2D NMR. For the isolated compounds, the
inhibitory activity of IL-6 production in TNF-a stimulated MG-63 was
examined. Among the isolated compounds, betulin (2), 1-pB
-D—glucopyranosyloxy-3,4,5-trimethoxybenzene (3), lyoniresinol-2a—0-a-L-
rhamnopyranoside (4) showed inhibitory effects on IL-6 production in TNF-a
stimulated MG-63.
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=0
A 0l2% RSP (Chaenomeles sinensis Koehne.)= ZHHE W 2FSHYS!
UAXRUM MFSHH 2O S& WE2 HAHE AISSIFn, E22 Z&UEn

2-1. A<t

® Z0H

FE 2 2EE AMLA2 18 ANLS AISotA 204, TLC2H chromatography& Al
218 L= 53 M2 Aot

(@ Packing materials

Column chromatography® packing material 2= Kieselgel 60(63~ 200 um, Art.
7734, Merck)2t Kieselgel 60(40-63 wum, Art. 9385, Merck), Lipophlic Sephadex
LH-20(25-100 um, Lot 81K1092, Sigma), LiChroprep RP-18(40-63 um, L610400 138,
Merck), MCI gel CHP20P(75-150 um, Mitsubishi Chemical Corporation) S AlE

ot ALH.

® TLC

Thin layer chromatography® plate= precoated silica gel 60 Fuss plate(layer
thickness 0.25 mm, 20x20 cm. Art. 5715, Merck)2 precoated RP-18 Fosss
plate(layer thickness 0.25 mm, 20x20 cm. Art. 5423, Merck)S At2oIH L.
Preparative thin layer chromatography (PTLC)& plate= precoated silica gel
60 Foss plate(layer thickness 0.5 mm, 20x20 cm. Art. 5744, Merck)2t precoated
RP-18 Fosss plate(layer thickness 1 mm, 20x20 cm, Art. 5434, Merck)ES AtE0dt

UL,



2-2. I\l

AS AMES JIDls TS 2L,

IR : JASCO FT/IR-300E (Jasco Co., Japan)

UV :© JASCO V-550 (Jasco Co., Japan)

FAB-MS : JMS 700(JEOL)

'H-NMR : Varian Unity Inova 500 M and 300 M

BC-NMR : Varian Unity Inova 125 Miz and 75 M

Polarimeter : AUTOPOL® IV automatic polarometer
(Rudolph Research Flangers, NJ 07836)



3. Compound? &cl

3-1. £ ¢ 2d

DU (Chaenomeles sinensis Koehne.) 2.7kg2 MeOH 92 2 100°C Ol Al 3AIZt
MI O;I]_l.’ JFOF <=

M EfotH = 22 =500 76.94192] MeOH extract
£ ULt 0IE S&=+=2 &t

methylene chloride, ethyl acetate (EtOAc),

5
&
=
QO
>3
e
@
[y
o
=
M1
x
10
=
Ok
HoJ
HT
for
T
|0
]
[
o

22 5tUCH. (scheme I).

MeOH ext. (76.941g)

Suspendedin HzO
Extracted with CHzClz

CH,Cl, ext. (11.662g)

H,O layer

Extracted with EtOAc

EtOAcext. (5.601g)

H,0 layer

Extracted with n-BuOH

n-BuOH ext. (20.1g)

H,0 ext

Scheme | . Extraction and fractionation of the MeOH extract from

Chaenomeles sinensis Koehne.



3-2. CHCl, 28222 H compound2 22l
SRSl CHLl, frac. 5g= silica gel 602 0l&23dlM column chromatography
FRICH. IS AM=8 MIHE0H= Hexane:Acetone = 10:1 ~ 1:1 MeOH =22

=d= =0 FEA ESAI|LD 242 =2 TLC patterntil et AR A=
= 1)

s
O|I

8t 130HS] sub—frac. S L ULCH. (scheme |

‘ CH,CL ext. Chaenomeles sinensis (3g) ‘

Silica gel C.C.
Hexane : Acetone=10:1—-1:1

D-1 D-2 D-3 D-4 D-5 D-6 D-7 D-8 D-9 D-10 D-11 D-12 D-13
1239mg 16lmg 94, 1mg 22 8mg G54mg 79.5mg 13.6mg 257.7mg 165.5mg 396mg 839 4mg 136.5mg  1.618mg
Silica gel C.C. Silica gel C.C.
Hexane : Acetone=10:1 Hexane : Ethyl Acetate=15:1
i |
30
|| | B TP
RP-18
! 1 I MeOH : Water=9:1
Silica gel C.C.
Hexane : Ethyl Acetate=15:1 Compound 2
PTLC RP-18 1.98mg
Isopropanol : MeOH=10:1
Compound 1
12mg
Scheme II. Isolation of compounds 1-2 from CHxCl2 extract of

Chaenomeles sinensis Koehne.



3-2-1. Compound 12| £¢2l

Subfraction D-3(94.1mg)S Hexane : Acetone (10 : 1 — 1 : 1) EWEAH2S=2
Silica gel 60 (40-63 mesh)2 O0I&3t0 open column chromatographyE & AIGHA
Ct. 2r2t2l silica gel 60 Fgsa, RP-18 Foss TLC pattern2= 20IGH0 compound 1
(12mg)S L ACH. Compound 1 SHESS UVSHIIE (245 nm) Db ZTFEH(365mm) A 2

==
S EE E0IX $=Ch 10% SAASHCZ YA FIRSE 2R ZSMS UEIHC.

|0

Compound 1

Colorless white powder
Molecular formula : CpgHso0
Molecular weight : 414

MP : 140°C

[a]y® @ =37° (CHCI3)

'H-NMR (300 MHz, CDCls) &
0.68(3H, s, CHs~18), 0.81, 0.83(3H each, d, J=6.6 Hz, CHs~26,27),
0.86(3H, t, J=7.2 Hz, CHy=29), 0.92(3H, d, J=6.6 Hz, CHs+21), 1.01(3H,
s, CH-19), 3.52(1H, m, H-3), 5.35(1H, br d, J=5.1, H-6).

C-NMR(75 MHz, CDCls) & :

140.7(s, C-5), 121.7(d, C-6), 71.8(d, C-3), 56.7(d, C-14), 56.0(d,
C-17), 50.1(d, C-9), 45.8(d, C-24), 42.3(t, C-4, d, C-13), 39.7(t,
c-12), 3r.2(t, C-1), 36.5(t, C-10), 36.1(d, C-20), 33.9(t, C-22),
31.9(t, C-7, d, C-8), 31.6(t, C-2), 29.1(d, C-25), 28.2(t, C-16),
26.0(t, C-23), 24.3(d, C-15), 23.0(t, C-28), 21,0(t, C-11), 19.8(a,

-27), 19.4(a, C-19), 19.0(g, C-26), 18.8(q, C-21), 12.0(t, C-29),

11.9(q, C-18).



3-2-2. Compound 22| £¢2|

Subfraction D-6(79.5mg) 2 Hexane : Ethyl acetate (15:1) E0HEH2Z Silica
gel 60 (40-63 mesh)E OI=ol0d open column chromatographyS & AIGHACH. 2824
Ol silica gel 60 Fasq, RP-18 Foss TLC pattern22 &QIGHH Zel& &0 et 7
He| 2EOZ LH+QULCH.

EEE & D-66(4.43mg)2 90% MeOHS Z20xH2=x ot RP-182 O0|E&t
Column chromatographyS &l AlSt0d compound 2(1.98mg)E UL, 0 &S UVt
A S0t AUAUCH. 10% SAENOCZ UM A] ZMOZ LIEHACE

Compound 2

Colorless white powder
Molecular formula : CsoHso02
Molecular weight : 442

MP : 256-257 C

[alo® : +28° (CHCIs)

'H-NMR (500 MHz, CDClg) &
0.76(3H, s, H-24), 0.82(3H, s, H25), 0.96(3H, s, H-23), 0.98(3H, s,
H-27), 1.02(3H, s, H-26), 1.68(3H, s, H-30), 3.17(1H, dd, J= 11.5, 4.5
Hz, H-3), 3.32(1H, d, J=10.5 Hz, H-28a), 3.78(1H, d, J=11.0 Hz, H-28
B), 4.58(1H, d, J= 2.0 Hz, H-29a), 4.68(1H, d, J= 2.0 Hz, H-293).

BC-NMR(125 MHz, CDCl3) & :

150.4(s, C-20), 109.6.0(t, C-29), 78.9(d, C-3), 60.5(t, C-28), 55.2(d,

C-5), 50.3(d, C-9), 48.7(d, C-19), 47.7(s, C-17), 47.7(d, C-18),

42.6(s, C-14), 40.8(s, C-8), 38.8(t, C-1), 38.6(s, C-4), 37.2(d, C-13),

37.1(s, C€-10), 34.2(t, C-7), 33.9(t, C-22), 29.7(t, C-21), 29.1(t,
-16), 27.9(q, C-23), 27.3(t, C-2), 27.0(t, C-15), 25.1(t, C-12),

20.8(t, C-11), 19.0(q, C-30), 18.2(t, C-6), 16.1(q, C-26), 15.9(q,

C-25), 15.3(q, C-24), 14.7(q, C-27).



3-3. BuOH E&2Z 2 E compounde &2l

SRl BuOH frac. 10g2 HP-202 OIZ3t0 column chromatographyE &l AlIGH
UL XS A=et MIiE0H= MeOH : Water= 0% ~ 100% MeOH =22 24d= =0
FOHM ESAIID A22 ZES2 TLC patternfll et KALEH 2SS XM 32

[}

sub-frac. S L ACt. (scheme )

i

J
-

n-BuOH ext. Chaenomeles sinensis (10g)

HP-20
MeOH : Water
=0% — 100% MeOH

1 2 3
2.61g 744mg B8.12g

HP-20
Methanol : Water=4:6 —6:2

1 2 3 a 5

1.29 4,04q
Silica gel C.C. Silica gel C.C.
CHCl, : MeOH : Water CHCl; : MeOH : Water
=5:1:0.1—1:1:0.1 =5:1:01—1:1:0.1

Compound 3 ‘ I ‘
3mg 12 7
Sephadex

AMeOH : Water=1:3
Silica gel C.C.

CHCI, : MeOH : Water
=3:1:0.1

Compound 4
Tmg

Scheme Ill. Isolation of compounds 3 from n—BuOH extract of

Chaenomeles sinensis Koehne.

_9_



3-3-1. Compound 32| £¢2l

Subfraction B-3(8.12g)S MeOH : Water (4:6 — 6:4) E0HEX2H2=2 HP-202 Ol
Z06t open column chromatographyE & AIGHACEH. 2122l silica gel 60 Fosa,
RP-18 Fusq TLC pattern2z 2QIG5H0 =Z2IE® HZ0 et 5012 Z2Eez LS
Ct.

2&E 3 B-3-2(1.29)2 CHCls : MeOH : Water (5:1:0.1 — 1:1:0.1) S0HxA
©2 Silica gel2 0|28t Column chromatographyS & Aot compound 3(3mg)S
HACH. O] &= UWEHIHE(245 nmm)IA S5 ZSALCH 10% EoEHoz LM

A EMOZ LIEHACEH,

=

Compound 3
Colorless white powder
Molecular formula : CisHe0s

Molecular weight : 322

'H-NMR (500 MHz, DMSO-ds) & :
3.16(m, Glc H-4), 3.22(m, Glc H-2), 3.28(m, Glc H-3), 3.36-3.38(m, Glc
H-5), 3.52(1H, s, Glc H-6), 3.66(3H, s, 4-OMe), 3.68(6H, s, 3,5-OMe),
4.71(1H, d, J=8.0Hz, Glu H-1), 6.31(2H, s, H-2,6).

"BC-NMR(125 MHz, DMSO-ds) &
153.2(C-1), 152.4(C-3,5), 131.7(C-4), 93.6(C-2,6), 100.3(Glc C-1),
76.4(Glc C-3), 75.9(Glc C-5), 72.5(Glc C-2), 69.4(Glc C-4), 60.2(Glc
C-6), 59.5(4-0Me), 55.0(2x3,5-0Me).

_10_



3-3-2. Compound 42| £¢c|

Subfraction B-3(8.12g)S MeOH : Water (4:6 — 6:4) E0HEX2H2=2 HP-202 Ol
Z0tK open column chromatographyE & AIGHALCH. 28212 silica gel 60 Fess,
RP-18 Fusq TLC pattern2z 2QIG5H0 =Z2IE® HZ0 et 5012 Z2Eez LS
Ct.

& E & B-3-3(4.04g)= CHClz : MeOH : Water (5:1:0.1 — 1:1:0.1)2 S0H
2192 o0 Silica gel2 0l/=28 Column chromatographyES A AlGHACH. 2
silica gel 60 Fuss, RP-18 Foss TLC pattern@ 2 &QI6tH 22|l= A0 a2t 7o
o BEOZ LIFUL.

1 & B-3-3-2(137.7mg)= MeOH : Water (1:3), CHCl3 : MeOH : Water (3:1:0.1)

kA

10

_,_

= ST H2 =2 6l 22+ Sephadex, Silica gel2 018 Column chromatography
£ AIAISIK compound 4(7mg)E QUL O] SHES UVEHIFE (245 nm) A EFE
SACH. 10% SNZ2HOZ LM Al MOz LIEFLCE.

Compound 4

Colorless yellow oil
Molecular formula : CsHso012
Molecular weight : 630

MP : 189-191C

[a]o® : -34.7° (CHCI3)

"H-NMR (500 MHz, CDs0D) &

1.20" (d, J=6.0 Hz) and 1.31(d, J=6.0 Hz)(3H, Rha-Me), 1.62-1.67(1H, m,
H-8), 2.02-2.10(1H, m, H-8'), 2.56-2.76(2H, m, H-7), 3.34(3H, s,
5-OMe), 3.73(6H, s, 3',5'-OMe), 3.85(3H, s, 3-OMe), 4.31(1H, d,

J=5.5Hz, H-7'), 4.65(brs) and 4.72* (brs)(1H, Rha Cy-H), 6.34* (s) and
6.36(s)(2H, H-2',6'), 6.58(1H, s, H-2).

BC-NMR( 125 MHz, CDs0D) &

149.1 (s, C-3',5"), 148.8(s, C-3), 147.6* and 147.7(s, C-5), 139.3(s,
Cc-1'), 139.0(s, C-4), 134.7(s, C-4'), 130.3(s, C-1), 126.1* and
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126.2(s, C-6), 107.8(d, C-2), 106.8* and 106.9(d, C-2',6"), 102.1* and
102.5(d, Rha C-1), 74.0(d, Rha C-4), 72.5(d, Rha C-3), 72.4(d, Rha
C-2), 70.4(d, Rha C-5), 70.1* and 70.2(t, C-9'), 66.4(t, C-9), 60.2(q,
5-OMe), 56.9(q, 3',5'-OMe), 56.7(q, 3-OMe), 46.6" and 46.7(d, C-8'),
43.1(d, C-7'), 40.8 and 41.1*(d, C-8), 33.7(t, C-7), 18.0* and 18.3(q,
Rha C-6).
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4. Me|lgd

4-1. MG-63 cell linetlA IL-62 =l &0l

NZ== 10% FBS (fetal bovine serum)Jt IL&& DMEM (Eulbecco's Modified
Eagle Medium) BHXIE ArESHO 377C, 5% C0, incubatorOlA culture dishOil 4!
A21 MG-63 MIZS 24-well plateOil HAE2o HZ(3x10")E 500 wr HEE =
ot2 =9t incubationdt) HHXIE wWHIGHACE. OII210  TNF(Tumor Necrosis
Factor)-a 2t SRB assayE Sl 22 MIEZSH0| = =52 sample= HMelst
37C incubatorOilAl HHSH = 24A12t10F 48AI12F S 22 70 W& BHXIE HF GHK
HE H2SHCH. 96-well plateOl |XF anti-body 100 #€(anti-human [L-6 2 ug/mé
in 0.1 M NaHCO;)E E2 & 4TCOIA overnightoltdd 1XF anti-body2t 96 wel |
platedl 2EZE= GIUCH. ZESX LS 11X anti-bodyE AOUII 2IcH
washing solution [0.05% Tween 20 in (PBS) phosphate buffered saline] 100 #=Z2
3¢ AWM = blocking solution (3% bovine serum albumin (BSA) in PBS) 200 ut
£ Hclotl A20 M 2A12F SO gxlst = ashlng solution 200 #Z 28 A
HCH RN 24A12F =2 48A12F =0 THF S HHFH 50 #£2F blocking solution
50 £E 20 A20 M 4A2F L= 4TOHM overnightdtOd 1Xb anti-body2t &2 &6t
= GtACEH. 100 #£2] washing solution@2 4% AMAS = 100 42 2%t
anti-body (biotin conjugated rat anti-human IL-6 1 #g/m¢ in blocking
solution)E &It ot 452 SO A2l F ZEEX Z2 2% anti-bodyES 100
#2| washing solution@Z 6% MIEHSHH AOHCH. 100 #£2] Streptavidin HRP
(0.1% BSA, 0.05% Tween 20 in tris buffered saline, pH 7.3)8 &JIIGIH 202 S
or ZE A2l S washing solution@z 6% MIESCH. TMB (Tetra Methyl
Benzidine) 100 #“E Z0 ZMAI2l Al micro plate readerE ALEdH0! 450 nm
DA EZEE SHOIUCH. 1% DMSO2 TNF-a (15 ng/me)Jt SHAUAS M hIL-6
O RIBZ(%)E controlE GIA2MH A2 HESEZ= dexamethasoneS ALE
SHACH. IL-621 =el, =el2 controlOl CHst AHEel HHE =, (rate of

sample reaction/rate of control)x 10022 HAl5HCH 2

0

0
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1. Compound 18] ®#X

Compound 1& HHAHO| ZUAEHO SEI2ZAM 10% HAS KO 25t EEMe=2
SMEICH 'H-NVR dataZ2 =22 & 0.85(3H), 0.94 (3H)0l 22 H-18, 190 DIl
= methyl group peakJt LtEHS & 0.85(3H)0l H-2101l J12l5k= methyl group
peakdt J = 6.6 HzS doublet® ZEEUCEH. L5k SC-NMROIA 2972l carbon
signal 0l LIEtHLID A= H2Z 20t sterol HE2 S22 HaEg = JA/U2
O, S0l & 71.401M hydroxyl groupll &EME &0l StIJSH & 121.7% &
140.722H C-52 C-6AI0| OI=Z &2 EME SOIotAULCH. EIMSH A= ZXt0|=20]
m/z 41401 LIEFGCH 09 22 2E dataS ZE6to JIZ=0 208 28X

(=]
QF HlWotd B-sitosterol2 &9l SHOIULE.

I

2. Compound 22| /1%

Compound 22 YHAHO| 2UAEHOl SIEFSZ2AM 10% LM 2ot ZMe=Z
QUMEICH H-NMR dataZ 22 & 0.76 (3H), 0.82 (3H), 0.96 (3H), 0.98
1.02(3H), 1.68 (3H)OIAl 6JH2l angular methylJIJt singlet2, & 3.17 (1H) Ol A
1JH2l secondary methy |22t doublet of doublets(J = 11.5, 4.5 Hz)& LIEHLID
QUCH. =8 C-NMROILA 30JHS| carbon signalOl LIEIHLID Qe 2022 2ot
triterpenoid HE2 stef2d= Mas = JA/U2MH, 56l & 78.90 A hydroxyl
groupl =S SOIotHCH. & 1. 68(3H)UHI M methyl group=S et & 4.58, 4.68
A 2JH2l protonOl Doublet2= lupeol-type triterpene HZ2 Stet=2dS Ol4

& £ QIC. lupeolQ OI=Z& & 150.4, 109.60IM 3tstA 0|=0| 2EUCH.
2+2+ C-31F C-2829] Oxygenated cabon shifts= & 78.91F & 60.50A 2EIIULCH
0190 22 ZE dataZ B86l0l JI=0 2= 28x°%Y 9 dlwsto

20(29)-lupene-3,28-diol @2 =AoIULC}.
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3. Compound 32| X=X
Compound 32 EHAMO| ZUAEHS| SIEESZAH 10% HASEHN 250 Moo=
YMEICH H-NMR dataZ 22 66.31(2H, s, 0-2,6) peak= L&EE proton22
FHotR D, &2 anomeric proton peakZ OlA &= &§4.71(1H, d, J=8.0Hz, Glc
C-1)2 ZEZN 1He 20l EMEgsS F=ZOIRUL. 68(6H
3.66(3H, s, 4-OMe)2l 3JH2l peakJl methyl groupl 2 =EMets <
O| peakJt averlapping T &3.16-3.52 H2MAH 2= & =+
BC-NMROI Al aromatic carbon2  &§153.2(C-1), 152.4
93.6(C-2,6) OlM 2E5tALD, <2 chemical shifte & 100. 3(G|c c-1), &
76.3(Glc C-3), 875.9(Glc C-5), 872.5(Glc C-2), &69.4(Glc C-4), 560.2(G
C-6) SHAM ZEE = JURUCH 0|2 22 2E dataS SEOIN JI&0 BE0E 2
-D-

SxI'¥er YWt 1-B

C

glucopyranosyloxy-3,4,5-tr imethoxybenzenedmz 290l

4. Compound 42| 1=
compound 4= SOl oi |AEHS FE2Z A 10% EASHU 2IotH sMe=2
ST H-NMR dataZ 22 22| anomeric proton peakZ O&EE §4.72, &
4.65 (brs)(1H, Rha C-H) 2 2AFLNH 242 G0l =M&2 Z=FHOIUALCH
aliphatic proton XIZOIA 61.20%, &1.31(d, J=6.0 Hz)(3H, Rha-M =
O2M HNIR 2 PC-NVR AHMEZHZS SHA + a-rhamnose0l ZIES 2 & AN
Ct. 83.34(3H, s, 5-OMe), &3.73(6H, s, 3',5'-OMe), &3.85(3H, s, 3-OMe)Z2
peaks= 412 methyl groupsS0l EMES & = URALH.
BC-NMR AHEZ M 2IH2| lignan rhamnoside HS4 0|8 EX 2
2 2 QURUCE 0Ol 22 ZE dataES JEGIW JI&E0M B10E

Hl 23t Iyoniresinol-2a-0-a—L-rhamnopyranoside2 &2l SA&SIILCEH.

o
2
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compound 1 compound 2

H;CO
5
H;CO™ ?
OCHj
compound 3
H;CO
cn QH cn O
\ H H
OCH A H OH H OH
H;CO™° 3™OCH;
OH
compound 4

Fig. 1. Structures of compounds 1-4 isolated from

Chaenomeles sinensis Koehne.
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Fig. 2. Selected H-"C long-range correlations

in HMBC spectrum of compound 2

H
H,CO [ olHo
OH

0 OH
H;CO on
OCHj

Fig. 3. Selected H-"C long-range correlations
in HMBC spectrum of compound 3
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Fig. 4. Selected H-"C long-range correlations

in HMBC spectrum of compound 4

_18_



5. d2lgd 21

5-1.MG-630l A hIL-62 =2l &0l

Compound 2, 3, 40{l CHoll MG-63 MIZOIAM IL-62 KRB Z=(%)E HEGIJCH. 1O
21t Compound 2 Off CHet [L-62 Held&= 46.3+6.5 %= LIEtSHD, Compound
3 0l CHet IL-62 Rel8&= 39.6+2.3 %= LIEtS 20 Compound 4 Off CHSH IL-6
o REIAETE 36.84+4 %2 LIEFGCH. (Table 1. Fig. 5.)

Inhibition (%)

Treatment IL-6 (pg/ml)
None 10.6 £ 4.0 -
TNF-a 250.3x2.2 -
Compound 2 (uM)
10 185.2+0.8= 26
25 172.9£2.0= 30.9
50 137.3x 1.7 45.2
100 92.2%1.3%* 63.2
Compound 3 (uM)
10 269.6x4.4 -
25 216.5+4.4 13.5
50 182.8£3.7 26.9
100 115.94£3. 2 53.7
Compound 4 (uM)
10 277.45+3.8 -
25 236.7£3.2 5.5
50 188.1£2.3% 24.9
100 99.1£1.8=x 60.4

MG-63 cell (3x10") were incubated for 24hr. Culture were incubated with or
without compounds for 30min and then stimulated with TNF-a (15ng/ml) for 24hr.
[L-6 in the supernatant was measured by ELAISA as described in Materials and
Methods. Results are expressed as the mean =+ S.E. from three different
exper iments. *P<0.050r**P<0.01comparedwithTNF-a treated value.

Table 1. Inhibition effect of compound 2-4 on IL-6 production in TNF-a
stimulated MG-63 cell
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Fig. 5. Inhibition effect of compound 2-4 on IL-6 production in TNF-a
stimulated MG-63 cel |
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