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Constituents of Artemisia selengensis and their effect on hepatotoxicity

Woo Young Jang, Kang Ro Lee*, Ok Pyo Jee, Seung Jo Yoo,
Young Choong Kim* and Soon Yoo Kim*
College of Pharmacy, Sung Kyun Kwan University, Su won 440-746
*College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—o-Linolenic acid ethylester, C, spiroketalenolether polyyne, herniarin and steroid were
isolated from the leaves of Artemisia selengensis (Compositae). The structures of the compounds
were elucidated on the basis of spectroscopic evidence. Liver protective effects of these constituents
were studied using galactosamine and CCly-induced cytotoxicity in primary cultured rat hepatocytes.
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column chromatography< silica gel 60(230~400
mesh, Merck)& AHE-3te], w3 chromatography
¥ precoated TLC plate silicagel 60 Fos 3 ©]-83}
st} LPLC (low pressure liquid chromatography)-&
pump+> Duramat-Dosier pump (Chemie und Filter
GmbH, Germany), H3-2 Lobar®-Lichroprep Si 60
(Merck)-& A}-4-31gich

sHtEe] 2y 9 gel® Anisaldehyde-H,S0, 2
o]kl Vel AlekE A Akg AR ¢lo] &
2 Ay ARvlE au)d A4t}

%% Gallenkamp melting point apparatus(unco-
rrected), IR 6160FT-IR(Analect Instrument. U.S.
A), NMR2 Bruker AM-300 spectrophotometer,
GC/MS+= Hewlett-packard Model 5890/5987X& A}
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7= ek Fote Fel A oF 3kgd A A3
AR Aefell A RS A ste] ARSERsTh
F=E U
A-A7E A o 14kgs AolA CEke=R 23] F
ZF3te] P& o~ oF 200 g2 hexane : ethyl acetate
3: 1)—°— 7] 49 & silica gel column chromatogra-

Fa ke 349 FH(, 1, Do e
LPLC column chromatography®

23 12| ™| — 3 [} 22g- hexane : ethyl ace-
tate(15 : 1)¢] A7) 4w £ SiO, column chromatogra-
phyE Fq3le] 3709 A2F-goR i g 3WA
283 of 208 EUF AY 4v)E LPLC & Lobar
column AS o] &3] AAslgen], v|gge] go)
U AA SEHE 1S o 11g Ik

81 IR viY em™:  3011(C=CH), 2928,
2854, 1738(C=0), 1180(C—0), 1035, 723.
H-NMR(CDCl;, TMS)5; 5.32(6H, m, H-9, 10, 12,
13, 15, 16), 4.10(2H, ¢, J=7 Hz, H-1'), 2.80(4H, br.,
J=6Hz, H-11, 14), 2.28(2H, ¢, ]=7 Hz, H-17), 2.05(4
H, m, H-2, 8), 1.602H, m, H-3), 1.30(8H, m, H-4,
5, 6, 7), 1.20(3H, t, J=7Hz, H-2"), 0.95@3H, ¢, ]=7
Hz, H-18)

BC.NMR(CDCl;, TMS)é: 173.8(C-1), 131.9(C-16),
130.0(C-13), 129.9(C-9, 15), 127.5(C-12), 127.0(C-10),
60.0(C-1"), 34.5(C-2), 29.5(C-7), 29.0(C-4,5,6), 27.0(C-
8), 25.5(C-11, 14), 25.0(C-3), 204(C-17), 14.2(C-18,
29

MS, m/z(rel. int.):(Rtg: 1.05), 306(M*, 13), 277(M~-
C.Hs, 3), 261(M*-OC,H;, 6), 250(4), 191(5), 173(8),
163(9), 149(22), 135(27), 93(99), 79(99)

2o A — 331 <oF 27g-5 hexane : ethylace-
tate(3:1)2 A7} &v) 2 silicagel column chromato-
graphyZ F83led 2709 AFHo 2 gk o]

Folla] RAA 4283 18g8 FUT L0 o] &3
Lobar column AZ A3}l om, W He] 7452 (2)
70 mg& A<ich.

FA APy 14g& 5YT AHEvledlA] Lobar
column A% AA3t WAl A 28 mg3)E A
123

33HE2) s mp 130~132° IR v¥¥ cm™': 3445
(OH), 2937, 2906, 1456, 1381, 1055, 958
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'H-NMR(CDC};, TMS)S: 5.35(1H, d, J=5 Hz), 5.10(1
H, m), 3.50(1H, m), 2.25(2H, m), 2.00(2H, m), 2.00(2
H, m), 1.80(2H, m), 1.05(3H, s) 0.6~0.9(12H, m)
MS, m/z(rel. int.):

Peak a (Rtg: 1.11) 400(M *, 100), 385(25), 382(35),
367(25), 315(42), 289(26), 273(16), 255(16), 231(14),
229(10), 213(30), 199(12).

Peak b(Rtg:1.23) 412(M ", 100), 397(9), 394(6), 379
(11), 369(12), 351(22), 314(10), 301(12), 300(38), 299
(12), 285(10), 273(15), 272(31), 271(55), 255(60), 253
(11), 213(30), 199(17).

Peak c(Rtz: 1.40) 414(M™, 100), 399(30), 397(12),
396(37), 381(22), 329(38), 303(30), 273(21), 255(24),
231(19), 213(38), 199(15).

313H2(3) s mp 91~93%; IR vE¥ cm 1 2962,
2150(C=C), 1732(C=0), 1651(C=C), 1197, 1095,
1022(C—0), 895, 800.

TH-NMR(CDCl,, TMS)3: 5.17(1H, br.s, H-9), 4.85(1H,
m. H-2), 430(1H, d, J=2.5 Hz, H-7), 395(1H, m, H-
1), 381(1H, d, J=2.5 Hz, H-6), 365(1H, ¢, J=105
Hz, H-1B), 2.15(2H, d, J=7 Hz, H-2"), 2.05(1H, m,
H-3"), 2.00(3H, s, H-14)) 1.80(4H, m, H-3,4), 0.90(6H,
d, J=7Hz, H-4', 5)

BC-NMR(CDCl;, TMS)s: 172.1(C-1"), 162.9%(C-8),
104.5(C-5), 86.0(C-9), 79.9(C-10,12), 69.9(C-11,13), 66.1
(C-7), 64.9(C-1), 58.3(C-2), 52.2(C-6), 43.2(C-2"), 29.3
(C-4), 25.6(C-3), 23.8(C-3), 22.2(C-4', 5"), 4.5(C-149)
MS, m/z(rel. int): (Rtg: 1.50) 330(M ", 14), 229(10),
228(47), 227(12), 200(10), 124(100), 106(13), 104(11)
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tate2: )9 &3 &rfoll 712 Sald F Aol A
AT st gAgR FAE 4028 5L
ol 4] Lobar column AZ WHE-3}o] A aldled wiw] 9]
I2AEA 22g8 Aoch

34HE8(4) s mp 120~122°; IR v®™ cm 1 3082
3020, 1707(C—0), 1614(C=C), 1124(C—0), 829.
'H-NMR(CDCl;, TMS)8: 7.60(1H, b, J=9.5 Hz, H-4),
7.32(1H, d. ]=8.5Hz, H-5), 6.78(1H, dd, J=85, 2.3
Hz, H-6), 6.70(1H, 4, J=23 Hz, H-8), 6.20(1H, d,
J=9.5Hz, H-3), 3.85(3H, s, CHy)

BC-NMR(CDCls, TMS)8: 162.6(C-7), 161.0(C-2), 155.7
(C-9), 143.3(C-4), 128.6(C-5), 112.8(C-6), 112.4(C-3,
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C-10), 100.7(C-8), 55.6(C-11)
MS, m/z(rel. int): (Rtg: 6.38) 176(M ™, 92), 148(74),
133(100), 105(12), 89(12), 77(32)
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can, 15X 24 mm)ei] o] 2] stgic). vl <fo-& Waymouth's
MB 751/1 medium, 10% fetal calf serum, 2.0 mg/m/
bovine serum albumin(fraction V), 10~¢ Mdexame-
thasone, 1077 M insulin, 5.32X 1072 M L-serine, 4.09
X1072M L-alanine, 2.67X107*M NaHCO,, 10,000
IU/100 m/ penicillin, 10,000 IU/100 m/ streptomy-
cin®} 500 ug/100 m/ amphotericin B2 A% wi<k
A5 AHE-3hsich
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31 2+ GC/MSE #4413 A3} 3719 5jo) =7}
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7o) aRtx=1.13)7} m/z 4000] 4, o)=L b(Rty=
1.23)7} m/z 41244, peak C(Rtx=1.40)= m/z 415
oA base peakZA] vjelytct.

7t 2] mlo] 9] K- 9fAke] campesterol, stigmas-
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IR-spectrum®] 2150 cm™ Yw) band®} C-NMR
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'H-NMR-spectrumell 4 0.90 ppm(d, J=7 Hz), 2.05
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A mfz 228(M*-102)peak2} =3+ IR-spectrum]
1732 cm ™ Y(s) 2 4-¥] A4 -
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Table I—Effects of compounds 1, 3 and 4 on the gala-
ctosamineinduced cytotoxicity in primary cu-
ltured rat hepatocytes

substance concentration Relative GPT value
(ug/ml) (%)
Control (GalN(—)) 0 1002+ 59
Control (GalN(+)) 0 0"+ 59
1 50 57 + 6*
3 50 66 *+ 9**
4 50 3612

Control GPT values: a) 28.3%+ 1.52 IU/L b) 84.0% 4.00
IU/L. ¢) meant standard deviation.

Significantly different with respect to control: *p<0.05,
**p<0.01.

Table IT—Effects of compounds 1, 3 and 4 on the CCl
4+ induced cytotoxicity in primary cultured
rat hepatocytes

substance concentration Relative GPT value
(ng/mi) (%)
Control (CCL(—)) 0 1004+ 39
Control (CCly(+)) 0 o+ 39
1 50 68 + 4**
3 50 81 + 8**
4 50 28 +4

Control GPT values: a) 28.3+ 1.52 IU/L b) 125.0% 12.00
IU/L ¢) mean= standard deviation.

Significantly different with respect to control: *p<0.05,
**p<0.01.
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2 7.60 ppmld, J=9.5 Hz)9] 4-2:9} AB-ststem-&
o]%u, 6.78 ppm2 thAl 6.70 ppm(d, J=2.3 Hz)<]
49} W-couplings 3t it} olAte] AH ZH-E
31318 4% 79 methoxyl”]7} X1¥%] coumarin-f-
AR 93k 5 31¢E 45 hernjarin® 2 33
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