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Inhibition of IL-6 Production in TNF-a Stimulated MG-63 by the
Triterpenoids Isolated from Aucuba japonica

Qinglong Jin, Hong-Guang Jin, Ji Eun Shin, Eun Jin Choi and Eun-Rhan Woo*
College of Pharmacy, Chosun University, Gwangju 501-759, Republic of Korea

Abstract — Six triterpenoid compounds, friedelin (1), 3o-hydroxy-2-friedelanone (2), canophyllol (3), oleanolic aldehyde ace-
tate (4), ursolic acid (5), and pachysandiol A (6) were isolated from the methylene chloride soluble fraction of the roots of 4.
Jjaponica. The chemical structures of compounds 1-6 were determined by the basis of physico-chemical properties and spec-
troscopic methods such as 1D and 2D NMR. These compounds were isolated from this plant for the first time. For the isolated
compounds (1-3), the inhibitory effect of IL-6 production in TNF-o stimulated MG-63 was examined. Among the isolates, 3a-
hydroxy-2-friedelanone (2) showed potent inhibitory effect on IL-6 production in TNF-o stimulated MG-63.
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VARIAN Unity Inova 500 % JEOL JNM-LA 3002 A&
AT £38 29 32 vlEElg 9] packing material
+ Kieselgel 60 (63-200 um, Art. 7734, Merck), Kieselgel
60 (40-63 um, Art. 9385, Merck), Lipophilic Sephadex
LH-20 (Beads size 25-100 um, sigma), MCI gel CHP20P
(75-150 pm, Mitsubishi Chemical Co.)2 A3} t}. Thin
layer chromatography-8- plate= precoated silica gel 60 F,s,
plate (layer thickness 0.25mm, 20x20cm. Art. 5715,
Merck)©} precoated RP-18 F,, S plate(layer thickness
025 mm, 20x20 cm. Art. 5423, Merck)& AF&-3}oH =
= % A4 AZrtEady g Sule 15 AokS 7IEAoF
< e = 59 77 AREsIsien iAok 2= 10%
H,S0,5 AH&-3Hith

F£ 9 22| - YA japonica Thunb. 2] 1 kg
MeOH 2 3A7F, 33] Wb Szt de5-2sial o3, 7t
e F=3}o] 243.32g9] MeOH extract = AU Th MeOH
extracts S 7% 33 methylene chloride(CH,CL,),
ethylacetate(EtOAc), n-butanol(BuOH), H,0 =22 Al5&
gale] 742 23.6¢, T4g 284 g, 184.7 g8 HEES A
o} CH,CL, -8 5 g2 silica gel2 o83l A A=n}
EagluE AAEH T 29 Hexane : EtOAc = 100 : 1
— 1:150E S 5o FUHA §ESAT)AL 742 &
52 TLC pattern°l] W2t AR A5S §4 22719] sub-
fraction(D-1, D-2 -+ D-22)2 A AT}, Sub-Fraction D2E
Hexane : Ethyl acetate = 50 : 1 — 1 : 1 &v|x271o=2
Silica gel 60 (40-63 mesh)S ©]-&3}o] open column
chromatography & A A8t 3FgHE1 (63 mg)S LA th
Sub-Fraction D-82 Hexane: Ethyl acetate = 30 : 1 — 1:1
S|z 0F Silica gel 60 (40-63 meshyS ©]-&3}2] open
column chromatographyS AAI8FATE. ZH2+9] silica gel 60
F,sp RP-18 Fyg TLC pattern® 2 15} H2]¥ o]
we} 1070e] o= Uitk B85 5 494 8 D-8-
S 90% MeOHS &mj %710 & 3o Sephadex LH-202
©] €3k Column chromatographyS A Alsle] 3}3tE 2
(10mg)S AAtt Sub-Fraction D-95 Hexane : Ethyl
acetate = 30 : 1 — 1 : 1 =712 & Silica gel 60 (40-
63 mesh)2 ©]-83}4] open column chromatographyS A
SFA T}, Z}7he] silica gel 60 Fysy, RP-18 F,s, TLC pattern
o= glsle] Feld Ao wEt 1079 £ U
Atk 2 F 7 HA FED-9-7 FEE 90% MeOH= -8
7102 ste] MCI gels 183+ Column chromatography
£ AN 33HE 3 (4 me)e AT I U] B 3%t
=2 47] #18 CH,ClL, %8 5 g2 Hexane, Ethylacetate
|| B8-S XA silica gel 602 )83+ open column
chromatographyS 2AI8}e] 57)¢] sub-fraction(C-1, C-2, C-
3, C-4, C-5)2 At} Sub-Fraction C-2-S Hexane: Ethyl
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acetate =20 : 1 —> 1 : 1 Sv|=AS = Silica gel 60 (40-
63 mesh)yS ©]-&3}a] open column chromatographyS A1A|
sttt Z+zhe] silica gel 60 F,s,, RP-18 F,y, TLC pattern
o= gRIste] FEd Ao met vl o= Ur]
o} 2 F 28R B C-2-2E5 Hexane : Ethyl acetate = 10
: 15 A7) vl = Silica gel 60 (40-63 mesh)S ©]-8-3}¢
open column chromatographyS A3} 100% methylene
chlorideZ 217802 Silica gel 60 (40-63 mesh)>-2 |
sto] 3H3HE 4 (193 mg)E AUt Sub-Fraction C-55
chloroform : MeOH =100% chloroform — 100% MeOH
S gujxAC = Silica gel 60 (40-63 mesh)S ©] &3}
open column chromatographyS &A1 831 th, 2+2+9] silica
gel 60 Fy,, RP-18 F,q, TLC pattern© 2 g15}e] 2] ¥
Aol wet s71¢] o= itk 1 F 3HA 8 C-
5-3% Hexane: Ethyl acetate: MeOH = 5 : 1 : 0.1 A7)
4] 2 Silica gel 60 (40-63 mesh)S ©]-83}4] open
column chromatography S 4 A8} chloroform : MeOH
=50 : 1= Z7H8m) & Silica gel 60 (40-63 mesh)>& A
kel 313E 5 (1.35 mg)S AT} Sub-Fraction C-62
Hexane: Ethyl acetate = 20: 1 — 1:1= Sv|=722 Silica
gel 60 (40-63 mesh)S ©]-8-31] open column chromatography
= A8k 2H2He] silica gel 60 Fg,, RP-18 Fyg, TLC
pattern©. = g}Ql3te] He|E Ao mef 57 Fg o
Uitk 2 5 244 238 C-6-2= Hexane : Ethyl acetate
=100 : 1 — 1 : 15 ZA7) &9 = Silica gel 60 (40-63
mesh)2 ©]-8-3}¢] open column chromatography=S 2 A| 5}
3L chloroform : MeOH =50 : 12 Z7)8vl2 Silica gel 60
(40-63 mesh)> 2 AA|5le] 3}3H= 6 (1.08 mgye AL

S}8HE 1 —Colorless needles; m.p., 267-269°C; EIMS,
m/z 426[M][’; [a],” -75.8° (CHCL); 'H-NMR (500 MHz,
CDCly) & : 2.39(1H, ddd, J=14.0, 53, 2.0 Hz, H-2w),
230(1H, m, H-2B), 2.25(1H, m, H-4), 1.97(1H, m, H-1a),
1.75(1H, m, H-6c1), 1.68(1H, dd, J=12.0, 52 Hz, H-1p),
1.22(1H, m, H-19), 1.I8G3H, s, CH;-28), 1.05G3H, s, CH;-
27), 101G3H, 5, CH;-26), 1.003H, s, CH,-30), 0.95(3H, s,
CH,-29), 0.893H, d, J=6.8 Hz, CH,-23), 0.87GH, s, CH,-
25), 0.72(3H, s, CH;-24); "C-NMR(125 MHz, CDCL,) & :
213.1(s, C-3), 59.4(d, C-10), 582(d, C-4), 53.0(d, C-8),
4£2.7(d, C-18), 42.1(s, C-5), 41.5(, C-2), 412t C-6),
39.6(s, C-13), 39.2(t, C-22), 382(s, C-14), 37.4(s, C-9),
36.0(t, C-16), 35.6(t, C-11), 35.3(t, C-19), 35.0(g, C-30),
32.7(t, C-21), 32.4(, C-15), 32.0(q, C-28), 31.8(g, C-29),
30.5(t, C-12), 29.9(s, C-17), 28.1(s, C-20), 22.2(t, C-1),
202(s, C26), 18.6(q, C-27), 182(t, C-7), 17.9(q, C-25),
14.6(q, C-24), 6.8(q, C-23).

SlgFE 2 — Colorless needles; m.p., 254°C; EIMS, m/z
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42MJ'; [al,” -74° (CHCLy); 'H-NMR (500 MHz, CDCL,)
& : 3.82(1H, ddd, J=11, 3.5, 1 Hz, H-3), 2.53(1H, dd,
J=13.8, 3 Hz, H-1o), 2.40(1H, ddd, J=13.5, 14, 1 Hz, H-
1B), 1.85(1H, dt, J=13, 3 Hz, H-6a), 1.173H, s, CH;-28),
1.053H, d, J=65 Hz, CH,23), 1.033H, s, CH;-24),
1.01(3H, s, CH;-26), 0.99GH, s, CH,-29), 0.98(3H, s,
CH,-27), 0.94(3H, s, CH-30), 0.89(3H, s, CH;-25). “C-
NMR(125 MHz, CDCL) & : 211.9(s, C-2), 77.0(d, C-3),
60.4(d, C-10), 54.5(d, C-4), 53.1(d, C-8), 42.7(d, C-18),
40.6(t, C-6), 39.6(s, C-13), 39.2(t, C-22), 383(s, C-14),
38.1(s, C-5), 37.6(s, C-9), 36.1(t, C-1), 359(t, C-16),
35.3(t, C-19), 35.0(q, C-30), 35.0(t, C-11), 32.7(t, C-21),
32.3(t, C-15), 32.1(q, C-28), 31.7(q, C-29), 30.3(t, C-12),
30.0(s, C-17), 28.1(s, C-20), 20.2(q, C-26), 18.6(q, C-27),
17.6(t, C-7), 17.4(q, C-25), 14.1(q, C-24), 10.8(q, C-23).

SlgtE8 3 —Colorless needles; m.p., 282-283°C; EIMS,
m/z 442[M]"; [a],> -28.2° (CHCLy); 'H-NMR (500 MHz,
CDCLy) & : 3.63(2H, s, CH,0OH-28), 2.39(1H, ddd, J=13.5,
5, 2 Hz, H-2a), 2.30(1H, m, H-2B), 225(1H, m, H-4),
1.133H, s, CH;26), 0.993H, s, CH;-30), 0.98(3H, s,
CH,-29), 0.91(3H, s, CH,-27), 0.88(3H, d, J=6.5 Hz, CH,-
23), 0.87G3H, s, CH,-25), 0.72(3H, s, CH;-24); "C-NMR(125
MHz, CDCLy) & : 213.2(s, C-3), 68.0 (t, C-28), 59.5(d, C-
10), 58.2(d, C-4), 52.5(d, C-8), 42.1(s, C-5), 41.5(t, C-2),
412(t, C-6), 39.4(s, C-13), 39.3(d, C-18), 38.1(s, C-14),
37.4(s, C-9), 35.4(t, C-11), 35.1(s, C-17), 34.5(t, C-19),
34.2(q, C-30), 33.3(t, C-22), 32.8(q, C-29), 31.4(t, C-21),
31.2(t, C-15), 30.1(t, C-12), 29.1(t, C-16), 28.1(s, C-20),
222(t, C-1), 192(q, C-26), 19.1(q, C-27), 182(t, C-7),
18.1(q, C-25), 14.6(q, C-24), 6.8(q, C-23).

SI&HE 4 — Colorless needles; m.p., 225°C; EIMS, m/z
42[M]"; [aly,”> +59.0° (CHCL); 'H-NMR (500 MHz,
CDCLy) & : 940(1H, s, -CHO, H-28), 534(1H, t, J=3.5
Hz, -C=CHCH,-, H-12), 449(1H, dd, J=7.5, 8.5 Hz, -CH
(COCH,)CH,-, H-3), 2.63(1H, br dd, J=4.5, 135 Hz,
-CHCH,CH=), 2.05(3H, s, COCH,-3), 1.13(3H, s, CHj-
27), 0.93(3H, s, CH;-25), 0.92(3H, s, CH,-29), 0.91(3H, s,
CH,-30), 0.86(3H, s, CH,-24), 0.74(3H, s, CH,;-26); “C-
NMR(125 MHz, CDCL) & : 207.5(d, C-28), 171.0(s,
OCOMe), 143.0(s, C-13), 123.1(s, C-12), 80.9(d, C-3),
55.3(d, C-5), 49.1(s, C-17), 47.5(d, C-9), 45.5(s, C-13),
41.7(d, C-18), 40.4(s, C-14), 39.6(s, C-8), 38.1(t, C-1),
37.7(s, C-4), 36.9(s, C-10), 33.1(t, C-21), 33.1(q, C-29),
32.7(t, C-7), 30.6(s, C-20), 28.0(q, C-23), 27.7(t, C-12),
26.7(t, C-15), 25.5(q, C-27), 23.5(t, C-2), 23.4(t, C-11; q,
C-30), 22.1(t, C-16), 21.3(q, OCOMe), 18.2(t, C-6),
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17.0(q, C-26), 16.7(q, C-24), 15.4(q, C-25).

slghE 5 — White amorphous powder; m.p., 288-289°C;
EIMS m/z 456 [M]"; 'H-NMR (500 MHz, CDCL) & :
5.5521(1H, pseudo-t, J=3.5Hz, H-12), 3.487(1H, dd,
J=6.4Hz, 94Hz, H-3), 2.668(1H, d, J=11.5Hz, H-18),
2.356(1H, ddd, J=3.8, 5.7, 10.8Hz, H-11b), 2.149(1H, ddd,
J=4.1, 13.6, 14.1, H-15a), 1.274(3H, s, H-27), 1.254(3H, s,
H-23), 1.084(3H, s, H-25), 1.052(3H, s, H-26), 1.028(3H,
d, J=6, H-29), 0.976(3H, d, J=6.5Hz, H-30), 0.913(3H, s,
H-24); "C-NMR(125 MHz, CDCl)) & : 180.3(s, C-28),
139.6(s, C-13), 126.0(d, C-12), 78.5(d, C-3), 56.2(d, C-5),
53.9(d, C-18), 484(s, C-9), 484(s, C-17), 42.9(s, C-14),
40.3(s, C-8), 39.9(s, C-4), 39.8(d, C-19), 39.8(d, C-20),
39.4(t, C-1), 37.8(t, C-22), 37.7(s, C-10), 33.9(¢ C-7),
314(t, C-21), 29.2(q, C-23), 29.2(t, C-15), 28.5(t, C-2),
25.3(t, C-16), 24.3(q, C-29), 24.0(t, C-11), 21.8(q, C-30),
19.2(t, C-6), 17.9(q, C-29), 17.8(q, C-26), 17.0(q, C-24),
16.1(q, C-25).

sl8tE 6 — Colorless needles; m.p., 283-284.5°C; EIMS
m/z 444 [M]’; 'H-NMR (500 MHz, CDCL) & : 3.544(2-
H, m), 3.984(3-H, m), 1.18(3H, s, CH;-28), 1.01(3H, s,
CH;26), 0.99(3H, s, CH,-27), 0.99(3H, s, CH;-30), 0.95(3H,
s, CH;-29), 0.94(3H, d, J=6.8 Hz, CH,-23), 0.94(3H, s,
CH,-24), 0.85(3H, s, CH,-25); "C-NMR(125 MHz, CDCl,)
8 1 76.5(d, C-3), 71.4(d, C-2), 53.2(d, C-10), 52.2(d, C-8),
43.6(d, C-4), 42.8(d, C-18), 41.3(t, C-6), 39.7(s, C-13),
39.3(t, C-19), 384(s, C-14), 37.8(s, C-5), 36.5(s, C-9),
36.0(t, C-16), 35.5(t, C-11), 35.3(t, C-19), 35.0(q, C-30),
32.8(t, C-21), 32.3(t, C-15), 32.1(q, C-28), 31.8(q, C-29),
30.6(t, C-12), 30.0(s, C-17), 28.2(s, C-20), 23.9(t, C-1),
20.1(q, C-27), 18.7(q, C-26), 18.1(g, C-25), 17.5(t, C-7),
15.9(q, C-24), 10.9(q, C-23).

Cytotoxicity Assay — 2 23o|4= SRB A E &
st A X3S SN AR Al X7 MG-632
2 AIEFE 10% FBS7} £&¥ DMEM HiA| & A}-8-3}
37°C, 5% CO, incubatorol| Al ¥] %313, 103] o]/ Alt)gh
% tripsinization (trypsin-EDTA)&}] single cell suspension
S FE3 ), AE AAEEE Tl HA5o AE
(3x10)2 96-well plate®] 200 ul¥ HEsFh A2E
DMSO°l| 10 mg/ml H == &3jA]7]3, A8 Fxof uaf
serial dilutiond}e] DMSO9] #F F=7F 1% °]3l7} H=
= 100 puky ZF wellll 27} 319t} AA] Fo7F £ plate
= 37°C, 5% CO, <A slollA 48A171 vi<Fstsdet. vl ol
T5¥ $ Y2 MEE 10% formalin solution 100 plE
7¥ste] A2eA 308 3] IFAAE 28 E ZF well
o] AZEHH formaling A|ASH] S8 SHTE 53] Al
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2k & AFAIZ T AZXE wellol] 1% acetic acidol] =91
0.4% SRB (sulforhodamaine BY&? 100 piE 713+ 5 =
olA] 304 o] WH|sl] 3] FAAIFIAL 1% acetic acid
2 53] MlAste] AzAIZ T &438] AxAZ] 3 200 plel
10mM Tris-base &% (pH 8.0)0.2 HAHE AELE FH5AA,
micro plate readerS AF&3te] 540 nmol| Al OD(optical
densityyg g3ttt MEF tisl] thate] s+ ODR#L
7} Aol et ODgker Hlarste] AlE54 (%)e 7319
t}®

Cytotoxicity (% inhibition) = (1-T/C)x100
C : =t9] 3+ OD #
T : A9we] 3+ OD %

MG-63 cell OflM IL-62] 72| &l — Alge] 5 A
X F2 MG-63 MEF= 3=t A28 (KCLBPIA £
oF ol ALE-3l oW M EFE 10% FBS (fetal bovine
serum)’} X3¥ DMEM (Dulbecco's Modified Eagle
Medium) ¥jA] & AF8-3te] 37°C, 5% CO, incubator®] 4]
culture disholl S2A17] MG-63 AMEZE 24-well platedl] &
Aol AEGx10HE 500y HES T &7 Bt
incubation3} 32 Wi A| S A 3} th o] 719 TNF(Tumor
Necrosis Factor)-o2}t Al EZEA0] 9le T2 sample2 *]
2]3+ 3 37°C incubatoroll 4] viASE & 2441713} 487171
Zbzb 70 ui B E AF st Ws HASE 96-well plate
ol 1%} anti-body 100 pl(anti-human IL-6 2 ug/ml in 0.1 M
NaHCO,)E %2 & 4°CllA overnightdt®] 12} anti-body
7} 96 well plateol] 2= =5 STt AgE A &S 12}
anti-bodyS W] 7] $13 washing solution [0.05% Tween
20 in (PBS) phosphate buffered saline] 100 ul2 3% o]
W % blocking solution (3% bovine serum albumin (BSA)
in PBS) 200 ul2 #2]&}a ALox] 247 Btk =x]3 &
washing solution 200 ul= 2¥1 Aot flolA 24417+ &
9F 48717k S0 A F g i 50 ul} blocking solution
50 uiE Ho] Aol 4r7F B= 4°CollA] overnightsle] 1
2} anti-body2} ZA@3E=E FFF T 100 ule] washing
solution® & 4 A3k 5 100 pl2] 22} anti-body (biotin
conjugated rat anti-human IL-6 1pg/ml in blocking
solutionyg Z7Fsle] 4558 B AZPAIZ H AFHA &2
22} anti-bodyS 100 pl®] washing solution® 2 6¥ A2 &}
o Aojdith 100 ule] Streptavidin HRP (0.1% BSA,
0.05% Tween 20 in tris buffered saline, pH 7.3) % 7}3}k
o] 203 &< A9AZ] F washing solution® = 68 A%
3t} TMB (Tetra Methyl Benzidine) 100 plS go] 2HiA]
ZA] micro plate readers AME310] 450 nm TolA &
=5 243519tk 1% DMSO2F TNF-o(50 ng/mly7F £
Z5& W hiL-69] F21H%=(%)E controlZ 3.0 A§ 9]
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BFEZZE dexamethasoneS AME3IATE 11-69] ] &
018 controlol] thak AthE el HAE = (rate of sample
reaction/rate of control)x1000.& A1 ch™

SAXEZEA XM2| - B data= meantS.DE LERNS]
3L FA A 2= Student’s ttestS A A8}, p<0.05 F+=
p<0.01°]3F ool A& Aoz AA AT

e

SIRFE 12 A AR sREEEA mpas 267~269°C
o]t} 'H-NMR spectrum< E# § 0.72(3H), 0.87 (3H),
0.95 (3H), 1.00 (3H), 1.01(3H), 1.04 (3H), 1.18 (3H)®l 4]
771¢] angular methyl”]7} singletZ, & 0.89 (3H) <A 171
9] secondary methyl”]7} doublet (J=6.8 Hz)= LERAL §)
t}, w3k PC-NMRoIA 30702] carbon signale] VFERFAL )
= Z 02 Hol triterpenoid AIE Y] SIAEUS 4T
o™, E3] § 6.8 friedelane triterpenoid AlFol A
FHo= EAsle C40l AEE methyl’]o] EA1} § 2134
ol carbonyl groupe] EA1E FRISIATE EIMSoA = #
7ol o] m/z 4269141 YERSTE 0|9} & BE dataE F
grate] 7]l B £ HaLee friedelin® 2 F7%
6]’9;\1:]',9_”)

FE 28 A9 F4A% SFEoth 'H-NMR
spectrum< B § 0.89 (3H), 0.94 (3H), 0.98 (3H), 0.99
(3H), 1.013H), 1.03 (3H), 1.17 3H)°ll Al 77] 2] angular
methyl”7] 7} singlet=, & 1.05 (3H) A4 1711 €] secondary
methyl7]7} doublet (J=6.5 Hz)& YER}aL k. ®3k Pc-
NMRIIA 3071€] carbon signale] UERIL = A0E B
o} triterpenoid Al ] FEUL AL F AeH, &
3] & 77.0914 hydroxyl groupe] &A1} § 211.99A]
carbonyl group®] EA1E ER13IITE EIMSOIA &= #-A}o]
20| m/z 4429141 YEFSITE o9} 22 BE dataE S5t
of 7]&e Hi® #FF X9 HlawEke] 3a-hydroxy-2-
friedelanone .= 54 &13ch.>"

BE 3S Al YA4AA sgEoltt. 'H-NMR data
S 1w § 072 (GH), 087 (3H), 091 (3H), 0.98 (3H),
0.99(3H), 1.13 (3H), °IIX 67119] angular methyl”]7} singlet
2,5 0.88 3H) A 171¢] secondary methyl”]7} doublet
(J=6.5 Hz)Z YERIIL 12 ™ angular methyl”] 7} Skt
2ol 7 Al § 3.639014 singlete & YEE peakZH-E]
31t2] angular methyl”]7}F 3hb2] hydroxyl groups} 23+
&) -CH,OHZ W3} & 5 Urk &3 "C-NMReIA 30
7N¢] carbon signalo] YERISL Q= AL Z HO} triterpenoid
AL sigEdS A4 + Ao, 53] § 68.0014
methylenell A %E hydroxyl group] &<} § 213.2¢04]
carbonyl group®] A5 ER18ITE EIMSOlA &= iAol
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1: Ry=Ry=H, Ry+R,=0, Rs=CHj

2: R1+Ry=0, R3=H, R4=OH, Rs=CHj;

3: Ri=R=H, R3+R4=0, Rs=CH,0H

6: R=H, R2=OH, R3=°H, R4=H, R5=CH3
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30

Fig. 1. Chemical structures of compounds 1-6 isolated from A. japonica

rlo
o
3
N

i
S~
N
=
>
<
ki
XL
)
o
o
m
rlo
3
i
Y
i
:
ot
gl"

T} 10-121419)

39HE 4= A0 444 slgHEolt). 'H-NMROIA §
9.4091 4] aldehyde”} HZE= A3, § 4.499014 3% 91 €]
proton®] double doublets® 2 LEFE O™, o]} 7Ho 3
proton®] A|AF shift= acetyl?]7F QZAE ] U35 AN
3L )t} angular methyl7]E HH § 0.749] singlet> Hs-
26, 0.859] 71> H,-23, 0.86%] 21 Hy-24, 0.919] 22 H;-
30, 5 0.929] A& H29, § 0.939] A& H.25, 127 6
1.139] 2& H2708 F4HATE "C-NMROIA F 7)19]
acetate®] BFAE ALSIAL 307119 carbon signale] YERJAL
U= RS2 Hol triterpenoid A|F<] SIHEUS A3 &
AATE. 53] 5 171.09014 acetyl groupe] S92} § 207.591
A] aldehyde group] E=AE Felstdom § 123134 &
143,002 C-129} C-13A}0] o|FZATe] SAE 23}
th. EIMSOIA & Ake]0] m/z 442914 e}, o]}
72 BE dataE F9ste] 7180l Borg £33 vt
Oleanolic aldehyde acetate® &7 3}5ict.'*"

33 5= Ao 2R sl9kEolth. 'H-NMR data
S ®w® § 091 (3H), 1.05 GH), 1.08 (3H), 125 (H),
1.27 (3H), ¢ 571¢] angular methyl”]7} singletZ., & 0.98
GH) 1.03 3H)IA 2712] secondary methyl”]7} doublet
(J=6.5 Hp)E e} itk B3k PC-NMReA 307)19)
carbon signalo] WERIL Q= 12 WO} ursane ] € 9]
triterpenoid SFEHEUS AT 4 ANoH, E3] § 78.590
] hydroxyl group2] &2} § 180.3914 carboxyl group®]
SAE RIS § 1260 § 139.6225E C-129} C-
13710] o|FARe] EAE FRlsIitt. EIMSox = #Ato]
0] m/z 456914 UEISITE. 019} 7+ BE datas E3}
o] 7] Big Fd3 Blaste] Ursolic acid2 &1 &
=

e 6 T IAAH sgHEolh 'H-NMR data
S wW § 0.853H), 094 (3H), 095 (3H), 0.99 (3H),

Table 1. Inhibitory effect of compounds 1-3 on IL-6
production in TNF-o stimulated MG-63 cell

MG-63 cells (3X104) were incubated for 24 h. Cultures were
incubated with or without compounds for 30 min and then
stimulated with TNF-a (15ng/ml) for 24 h. IL-6 in the
supernatant was measured by ELISA as described in Materials
and Methods. Results are expressed as the meanS.E. from three
different experiments. ¥*P<0.05, **P<0.01 compared with TNF-
o treated value.

Treatment IL-6 (pg/ml) Inhibition (%)
None 10.6£1.5 -
TNF-a 252.3+17.1 -
Compound (1), pg/ml
25 260.6+£20.3 -
50 242.9+15.8%* 2.94%
100 218.6£18.2* 9.42%
Compound (2), ug/ml
25 220.3+14.2* 7.44%
50 149.6+10.8* 40.4*
100 70.8+6.2%* 82.93%*
Compound (3), ug/ml
25 256.6£15.3 -
50 249.6+21.3 0.42
100 254.6£12.3 -

0.99G3H), 1.01 (3H), 1.18 GH)I A 770 <] angular methyl
717} singletZ., & 0.94 (3H) 14 17]12] secondary methyl’]
7} doublet (J=7.0 Hz)& JJeR}aL 9t} =3+ PC-NMRO]
4] 30711 9] carbon signale] YEMYIL Q= Ao Kol
triterpenoid AlF¢] SIFEUS o3E = Ao, 53] §
76.59} 7149014 5 70€] hydroxyl group®] EA1E <l 3}
o™ EIMSOA= Aol 0] m/z 44404 YERTE. o]
o 7+& BE dataE EUBt 7]l BiE £33 ¥
3le] pachysandiol AZ &<l 438t (Fig. 1 #=).
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BFHE 1-62 AU We2RE Ao B sitE
24 33HE 1-30] el MG-63 A ElA 1L-62] frjel 7]
2= ggke AED Ay} 332 29 MG-63 A Eol it
IL-69] 72 A= 82.93 %= IL-69] F25 A3 744
A7le Ao Yepgrt a3 SiftE 462 WS 78R
o138l IL-6 FE]o)Al B HrvelA] Eatsdth (Table ).

g £

2l YU-F-(Aucuba japonica Thunb.)2] ¥ ZHE 6% 9]
triterpencid’d &S ©E| st Z+7} friedelin (1), 3a-
hydroxy-2-friedelanone (2), canophyllol (3), oleanolic
aldehyde acetate (4), ursolic acid (5), pachysandiol A (6)
o= s FelE siEE BT AR A
o= Feld seteRs Fud deteT d%tE 2= IL-
60| Fel& #A3] AAlste Aos Uit oS v o
IL-62] ot Wd o= I3k AWE JIAA7]= v 237t
US Ao Aok

AEE
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