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Inhibitory Effects of the Rhizome Extract of Atractylodes japonica
on the Proliferation of Human Tumor Cell Lines
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Abstract — The rhizome extract of Awractylodes japonica Koidzumi(Compositae) exhibited a particular inhibition on the pro-
liferation of cultured human tumor cell lines, in vitro. Thus, the intensive phytochemical investigation of the MeOH extract of
Atractylodes japonica have been conducted by the way of activity-guided purification. The repeated column chromatographic
separation of the n-hexane soluble part of extract resulted in the isolation of four sesquiterpenes (1-4) and a polyacetylene com-
ponent (5). Chemical structures of them were identified as atractylon (1), atractylenolide I (2), atractylenolide III (3), eudesma-
4(15),7(11)-dien-8-one (4) and 1,3-diacetyl-atractylodiol (5) by spectroscopic means. Among the isolates, compound 2-4 were
shown to give moderate inhibitory effect in a dose dependent manner on the proliferation of cultured human tumor cell lines
such as A549 (non small cell lung), SK-OV-3 (ovary), SK-MEL-2 (melanoma), XF498 (central netve system) and HCT

15(colon), respectively.
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Koidzumi)2 2002'd 9€ol Al AR delA 793t =71
et AGd wre] P8 F Aol Agslen 2%
Sl el (EEWS KRO071-2002)00 HAE o] glot

7171 ¥ Al2f — NMRZ Brucker®] AM-3003}+ AMX 500
< ARSI} A= JASCO DIP-4 digital polarimetersS
AH&-8FAL, low resolution' MS (70 eV)= JEOLARY] IMS-
DX 303 mass spectrometerE AM8-319.2™, column packing
& silica gel<> Kiesel gel 60 (Merck)E AFH2-31%132, TLC
plate= Kiesel gel 60F,s, (MerckyS AHE-5H1ch, whal Al oF
2 10% H,S0,< AHE-3FHR.2™ UV 254 nm, 365 nmol| A]
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malignant ascites), SK-MEL-2 (malignant melanoma,
metastasis to skin of thigh), XF-498 (central nerve system
tumor) 2 HCT-15 (colon adenocarcinoma)®]™ =5 human
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BuOH #3 20 g& At}

=2 ¥ HH - n-hexane ¥3 (180 g)& SiO, column
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70 B8 HIMH7SRE YHe ¥, 2 F H3 (59g) £8¢&
n-hexane:EtOAc (1:1)E & &= A} Si0, column
chromatographyE -3 3td o] &E-8 (H31~H35)
o= Uk olF 4&%E H31 (42 g)E SiO, column
chromatography (n-hexane:EtOAc=1:1)8 AJ3Jsjo] FA 2
4 BRHE 1 (12 9)S ¥99H, H35 (2 g)S RP-18 column
chromatography (90% MeOH)E Al3idle] 32 24 31315
2 (270 mgye ATt A 17 (16 g) & 70% MeOHS
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#2891 SiO, column chromatography® a3} 3712
2FY (H51-H53)S 42 &, A8F H52 (15 #3%

Kor. J. Pharmacogn.

Si0, column chromatography (n-hexane:ethylacetate=3:1)
2 AABI F4 24 313 4 (900 mg)E AU

3lgtE 1 - colorless needles, mp. 38°C, [o], : +42° (¢
0.1, CHCL,), EI-MS m/ : 216 [M]", 'H-NMR (300 MHz,
CDCL) : 80.78 (3H, s, H-14), 1.97 (3H, s, H-13), 4.73
(1H, br. s, H-15), 4.89 (1H, br. s, H-15), 7.07 (1H, s, H-
11), ®C-NMR (300 MHz, CDCl,) : 882 (C-13), 17.5 (C-
14), 20.8 (C-6), 23.2 (C-2), 36.5 (C-3), 37.2 (C-10), 39.1
(C-1), 41.8 (C-9), 45.6 (C-5), 107.2 (C-15), 116.0 (C-8),
119.5 (C-11), 136.8 (C-12), 149.3 (C-4), 149.7 (C-7).

888 2 - colorless needles, mp. 103°C, [a], : + 230°
(¢ 0.2, MeOH), EI-MS m/z : 230 [M]", '"H-NMR (300
MHz, CDCL) : §0.94 (3H, s, H-14), 1.91 (3H, s, H-13),
2.40 (1H, m, H-6"), 2.54 (1H, m, H-6), 2.68 (1H, dd, J=
42, 16.8 Hz, H-5), 4.64 (1H, br. s, H-15), 492 (1H, br. s,
H-15", 5.61 (1H, s, H-9), "C-NMR (300 MHz, CDCL,) :
8.4 (C-13), 18.5 (C-14), 22.6 (C-6), 22.9 (C-2), 36.1 (C-
3), 38.0 (C-10), 39.0 (C-1), 48.3 (C-5), 107.4 (C-15),
119.1 (C-9), 120.3 (C-11), 147.9 (C-4), 147.9 (C-8), 148.3
(C-7), 171.3 (C-12).

8l8tE 3 - colorless needles, mp. 192°C, [a];, : + 185°
(¢ 0.1, CHCLy), EI-MS m/z : 248 [M]", 'TH-NMR (300
MHz, CDCL,) : & 1.03 (3H, s, H-14), 1.82 (1H, H-13),
2.00 (1H, m, H-5), 4.60 (1H, br. s, H-15), 4.86 (1H, br. s,
H-15), "C-NMR (300 MHz, CDCL,) : 8 8.1 (C-13), 16.5
(C-14), 22.2 (C-6), 24.6 (C-2), 36.0 (C-3), 36.9 (C-10),
412 (C-1), 51.1 (C-5), 51.6 (C-9), 103.8 (C-8), 106.9 (C-
15), 121.9 (C-11), 148.5 (C-4), 161.2 (C-7), 175.1 (C-12).

B8HE 4 - colorless oil, [, : +98° (c. 0.04, CHCL,),
EI-MS m/z : 218 [M]", 'TH-NMR (300 MHz, CDCL,) : &
0.78 (3H, s, H-14), 1.82 (3H, s, H-13), 1.99 (3H, s, H-
12), 4.61 (1H, br. s, H-15), 4.85 (1H, br. s, H-15), °C-
NMR (300 MHz, CDCL,) : 17.2 (C-12), 17.2 (C-13), 22.2
(C-14), 23.1 (C-6), 29.1 (C-2), 36.6 (C-10), 38.1 (C-3),
41.1 (C-1), 46.9 (C-9), 57.5 (C-5), 106.8 (C-15), 131.4
(C-7), 1424 (C-11), 148.9 (C-4), 203.5 (C-8).

8}grE 5 - amorphous powder, [a], : —8.7° (c. 0.04,
CHCL,), EI-MS m/z : 288 [M]", '"H-NMR (300 MHz,
CDCL,) : 31.65 (2H, m, H-4), 1.85 (3H, dd, J=1.5, 6.9
Hz, H-13), 2.03 (6H, s, acetyls), 2.13 (2H, m, H-2), 4.05
(2H, t, J=6.3 Hz, H-1), 4.97 (1H, m, H-3), 5.52 (2H, d,
J=15.0 Hz, H-6, 11), 6.22 (2H, m, H-5, 12), "C-NMR
(300 MHz, CDCL,) : d 18.8 (C-13), 20.7, 20.9, (acetyls),
30.0 (C-2), 32.9 (C-4), 60.4 (C-1), 70.1 (C-3), 72.2 (C-9),
72.9 (C-8), 77.4 (C-10), 79.1 (C-7), 109.3 (C-11), 109.7
(C-6), 1433 (C-12), 146.4 (C-5), 170.7, 170.8 (acetyls).
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atractylenolide 1l (3) eudesma-4(15),7(11)-dien-8-one (4)
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C s, 08 & &< A28 mp, [a],, 'H-NMR, “C-NMR
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type?] atractylon® 2 F3s}3iT}.

slehE 2w FA J etE R A ELMS (M, 230) 2
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methylene proton signal % 3F}e] olefinic proton signalS-
§5.61 ppmoll Al &2 £ Ut} PC-NMROIAE 84 ¢
18.5 ppmel[ A4 70 2] methyl carbon signals 107.4 ppmell
A} exocyclic methylene group?! C-159] signals #zhsk 5=
ASATE. oF&e] 119.1~148.3 ppmollA] W] 7H2] olefinic signal

2 171.3 ppmellA] carbonyl carbon signals 28 = 1%
t}. 718 mp, [al, 5 221334 data 2 'H-NMR, "C-
NMR datag 71& @Y7 ¥)523 23} furano-sesquiter-
penoid type?] atractylenolide 122 #1315t}

g 32 54 A4 3gERA EIMS, 'HNMR 2
PC-NMR dataZ 31515 29 2483} vlasle] B 23 8}
T2 32 31FE 29 olefin %7} hydrationo] ¥ 3}8F-
z2 o]FolA ALE FFT & AeH wd” U4 A
3} 313E 3L atractylenolide 1 (2)9] AY olefin 30l
hydration®] Yo't atractylenolide M2 54T <= USIT),

TR 4= A 2] SFHERA, EI-MS (M, 218),
'H-NMR, "C-NMR data® F3 ©] 3359 #ap2)e
CsH,,00 2 438199t} 'HNMR datal X} §0.78, 1.82 2
1.99 ppmel A1 3702] methyl groupS zHzh st 4= 9l9le
W, §4.61 2 4.85 ppmollA ZHZ} exocyclic methylene proton
signal5-g #2342 QIgitt. PC-NMRekE Al 712] methyl
signal (3 17.2, 17.2, 222 ppm) ¥ 471 9] olefinic signal (5
106~148.9 ppm), 3}+<] carbonyl carbon signal (5 203.5
ppm)yS ZEEH A wetA $HE 4= eudesmane type]
eudesma-4(15),7(11)-dien-8-one [selina-4(15),7(11)-dien-8-
one]2A FRE = YUY 71E B33 vlws 43 o
25Hg Blskad

3t 5= 24 E ERA, EL-MS (M, 288), PC-
NMR spectrum®| 4| = 71 €] carbonyl carbon (§ 170.7,
170.8), 47112] olefinic carbon (8 109.3, 109.7, 143.3, 146.4)
2 470 9] 224 signal (8722, 72.9, 774, 79.1)°] BF
%%1o™ 71Ek HNMR, "C-NMR dataE 583 23 3}
SHE 5 acetylene type®] 39HE<?] diacetyl-atractylodiol=
Az 39l sYsAT

b, el gAE 7t ShE(1-5)8 7H7F SRB o R
A549 (B A4 EH9), SK-0V-3 (F495), SK-MEL-2
(TFFUT), XF-498 (F273718495) 2 HCT-15 (37
TU) 5 55 A ST S AT Al

Table I. Inhibition of tumor cell proliferation by components isolated from the rhizome extract of Atractylodes japonica.

ICs, (g - ml)’

Compound
A549 SK-OV-3 SK-MEL-2 XF498 HCT15
1 >30 >30 >30 >30 >30
I 7.640.22° 13.6+£0.25 8.7+0.12 13.0+0.21 9.9+0.17
m 213+0.13 2024022 2461021 >30 18.4+0.14
v 20.4+0.23 2234045 1414025 >30 >30
v 14.6+0.21 154.1+0.28 11.1£0.35 18.9+0.26 15.6+0.28
Doxorubicin 0.1+£0.02 0.220.02 0.1£0.01 0.2+0.02 1.840.05

°ICy, value of compound against each cancer cell line, which was defined as a concentration (ug * m/) that caused 50% inhibition

of cell proliferation in vitro.
®Data are mean+S.EM. of three distinct experiments.
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ZZAAE a8 A3l £ A3 atractylenolide 1 (2)°]
79 zbzte] SAlZF) st IC,, (50% MESAAS &
F5 JelE %) A7 47 7.6 ng/ml (A549), 13.6 pg/
ml (SK-OV-3), 8.7 pg/ml (SK-MEL-2), 13.0 pg/m/ (XF498)
4 9.9 ug/m/ (HCT15) 528 Azx|o] 955 T ES
2) A EHNE HERNRSH atractylenolide 1M (3), eudesma-
4(15),7(11)-dien-8-one (4), diacetyl-atractylodiol (5)5 &%
Ex dost 3ok 95 JERASIT (Table D).
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