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Anti-proliferative Effect of the Rhizome Extract of Alpinia officinarum on
Cultured Human Tumor Cell Lines
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Abstract — The methanol (MeOH) extract of the thizome of Alpinia officinarum Hance (Zingiberaceae) demonstrated a potent
inhibition on the proliferation of cultured human tumor cell lines such as MES-SA (human uterine carcinoma cell line), MES-
SA/DXS5 (multidrug resistant subline of MES-SA), HCT-15 (human colorectal adenocarcinoma cell line), HCT15/CL02 (mul-
tidrug resistant subline of HCT15). The MeOH extract was fractionated into four portions by serial solvent partition, ie., meth-
ylene chloride (CH,Cl,) soluble part, ethylacetate (EtOAc) soluble part, n-butanol (BuOH) soluble part and remaining water
layer. Among them, the CH,Cl, soluble part of the extract exhibited a most potent inhibition on the proliferation of tested tumor
cell lines. Bioassay-guided fractionation of the CH,ClI, soluble part led to the isolation of five diarylheptanoid and two flavonoid
constituents, i. e., galangin (1), 7-(4"-hydroxy-3"-methoxyphenyl)-1-phenylhept-4-en-3-one (2), 1,7-diphenyl-5-hydroxy-3-hep-
tanone (3), trans,trans-1-(3'-methoxy-4'-hydroxyphenyl)-7-phenyl-5-ol-4,6-dien-3-heptanone (4), 5-methoxy-7-(4"-hydroxy-3"-
methoxyphenyl)-1-phenyl-3-heptanone (5), kaempferide (6), S-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl)-1-phenyl-3-hep-
tanone (7). Structures of the isolated active components (1-7) were established by chemical and spectroscopic means.
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AEE - B Aol A8 I3 (Alpinia officinarum)
2 2005 39, tFAA] Aol gk AlgellA ol st
of Aol A3} 2™, voucher specimens $=13}8A+
ol HaEfofUrt.

7171 R A9 - 2 Aol ARE Aok B 55(GR)
2 1F Al AFE-319 2B, NMR spectrat Brucker2]
AM-3002F AMX 5002 ©]&3te A8t Low
resolution MS (70 eV)= MS-DX 303 mass spectrometers
AHE-8199 2, column chromatography+= silica-gel (70-230
mesh, merck)S AH8-3}% 3L, TLC+ Kiesel gel 60 F254
(0.5 mm, Merck)S AF&-3F3ATE WAl A[oFO 2= 10%
H,S0& ARE3Io™, UVE 254 nm, 365 nmollA] ER1s}
St Al 254 A3-2 sulforhodamine B (SRB) bioassay
e 83t FAsITh A AMEg M EFES
MES-SA (human uterine carcinoma cell line), MES-SA/
DXS5 (multidrug resistant subline of MES-SA), HCT-15
(human colorectal adenocarcinoma cell line), HCT15/CL02
(multidrug resistant subline of HCT15)°]™, v]=F =H U
TANCDEFE S wro} gh=slsrA- ol A Althu)
¢ Ag ARSIt

F& 9 22| - F x" %7 (12kg)S methanol
(MeOH)ell 747k ¥ A7l F Y §58ko] MeOH
extract (980 g)2 LAUTH ol E FHT A2 F
methylene chloride (MC), ethylacetate (EtOAc) % n-
butanol (BuOH)S ©]-83le] @AIZ =2 gl &85l MC
F9E (576 g), EtOAc Y& (62g) ¥ BuOH +8 &
(116 gye ZH7} it

stgrEel 22| - MC #8E& 500 g2 silica-gel column
chromatography (n-hexane (hx):EtOAc=8:1, 6:1, 4:1, 2:1,
DS AAIEEe] 7712 BE(Fr.l~Fr.7)o2 UFil, o] &
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22 53U S9HE 12 L H-2 Fr3e] B (63 g)
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3 Fr31-Fr35)2 8 Uie &, Fr32 (24 )04 3HE 2
(5.08¢), 3= 3 (025¢), SFHE 4 (0.1g) & SFE 5
(1g)S dArh 3H Fr5 (154 g)2 silica-gel column
chromatography (hx:EtOAc=4:1, 2:1, 1:1)& AA| 3}
Fr.51~Fr.55 & U3, ©15 Fr.53 (2.9 g)# Fr.55 (04 g)
S AAAE 3= 6 (1.28 gy #e] sIT. 283l Fr6
(97 gy silica-gel column chromatography® “#|s}e] 815t
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SlElE 1 (galangin) — yellow green powder ; EI-MS m/
z:270 [M+]; '"H-NMR (300 MHz, DMSO-d,) &: 1238
(1H, s, 5-OH), 8.19 (2H, dd, J=1.7, 9.7 Hz, H-2', H6"),
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744-7.53 (3H, m, H-3', 4', 5, 642 (1H, d, J=2.1 Hz, H-
8), 621 (1H, d, J=2.1 Hz, H-6); "C-NMR (500 MHz,
DMSO-d,) &: 175.5 (C-4), 163.7 (C-7), 160.4 (C-5), 156.3
(C-9), 144.7 (C-2), 136.2 (C-3), 130.4 (C-1'), 128.7 (C-4",
127.5 (C-2, 6)), 126.5 (C-3', 5", 10.24 (C-10), 97.2 (C-6),
92.3 (C-8).

S}&HE 2 (7-(4"-hydroxy-3"-methoxyphenyl)-1-phenylhept-
4-en-3-one) — yellow oil ; EI-MS m/z: 310 [M']; 'H-NMR
(300 MHz, CDCL,) &: 7.16-7.30 (5H, m, H-2, 3', 4! 5,
6), 6.84 (1H, d, J=3.1 Hz, H-2"), 6.80-6.85 (dt, J=13.7,
6.8 Hz, H-6), 6.64-6.66 (2H, m, H-3", H-5"), 6.07-6.13
(IH, dt, J=159Hz, 147Hz, H-5), 5.56 (1H, s, OH),
3.84 (3H, s, OCH,), 2.45-2.95 (8H, m, H-2, 3, 7, 8); "C-
NMR (300 MHz, CDCLy) &: 199.5 (C-3), 146.5 (C-3"),
1464 (C-5), 1440 (C-4"), 1412 (C-1'), 132.6 (C-1"),
130.7 (C-4), 128.5 (C-3"), 128.5 (C-5"), 1284 (C-2), 128.4
(C-6), 126.1 (C-4), 121.0 (C-6"), 114.3(C-5"), 111.0 (C-
2"), 56.0 (3"-OMe), 41.7 (C-2), 34.5 (C-6), 34.1 (C-7),
31.0 (C-1).

SletE 3 (1,7-diphenyl-5-hydroxy-3-heptanone) — brown
solid ; EI-MS m/z : 282 [M'] ; 'H-NMR (300 MHz, CDCl,)
8: 7.14-7.30 (10H, m, H-2", 3", 4", 5", 6", 2, 3", 4', 5, 6)),
403 (1H, m, H-5), 2.51-3.10 (10H, m, H-1, 2, 4, 6, 7);
BC-NMR (300 MHz, CDCL,) &: 210.8 (C-3), 141.8 (C-1'),
140.7 (C-1"), 1285 (C-3"), 128.5 (C-6"), 1284 (C-2),
1284 (C-3), 1284 (C-5"), 1284 (C-6), 1282 (C-2"),
1282 (C-6"), 1262 (C-4"), 126.0 (C-4"), 67.0 (C-5), 49.3
(C-4), 45.0 (C-2), 38.1 (6-C), 31.8 (C-7), 29.5 (C-1).

SIEME 4 (trans, trans-1-(3'-methoxy-4'-hydroxyphenyl)-
7-phenyl-5-0l -4,6-dien-3-heptanone) — brown oil ; EI-MS
m/z:324 [M']; 'H-NMR (300 MHz, CDCL,) &: 7.55-7.61
(1H, d, J=15.8 Hz, 1-H), 7.35-7.52 (5H, m, H-2!, 3', 4!,
5., 6", 6.68-6.85 (3H, m, H-2", 5", 6"), 642-6.47 (3H, d,
J=15.8 Hz, 2-H), 5.61 (1H, s, H-4), 3.85 (3H, s, OCH,),
2.86-2.93 (2H, m, H-6), 2.66-2.71 (2H, m, H-7); "“C-
NMR (300 MHz, CDCIy) &: 201.3 (C-3), 176.8 (C-5),
146.5 (C-3'), 145.0 (C-4") 139.8 (C-7), 135.0 (C-1"), 132.7
(C-1"), 1299 (C-4"), 1289 (C-3"), 1289 (C-5"), 127.9
(C-2"), 127.9 (C-6"), 122.7 (C-6), 120.8 (C-6), 114.3 (C-
59, 111.0 (C-2"), 100.9 (C-4), 55.9 (3"-OMe), 42.3 (C-2),
31.0 (C-1).

3}glE 5 (5-methoxy-7-(4"-hydroxy-3"-methoxyphenyl)-
1-phenyl-3 -heptanone) — colorless oil ; EI-MS m/z : 342
[M']; 'NMR (300 MHz, CDCL,) &: 7.17-729 (5H, m, H-
2, 3, 4, 5, 6), 663-6.83 (3H, m, H2", 5", 6"), 3.85
(3H, s, OCH,), 3.67-3.71 (1H, m, H-5), 329 (3H, s,
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OCH,), 2.41-2.85 (9H, m, H-1, 2, 4, 7), 1.71-1.79 (2H,
m, H-6); "C-NMR (300MHz, CDCl) & 208.6 (C-3),
1464 (C-3"), 143.8 (C-4"), 141.0 (C-3), 133.8 (C-1"),
1285 (C-3), 1285 (C-5'), 1282 (C-2'), 1282 (C-6),
126.1 (C-4)), 120.7 (C-6"), 1143 (C-5"), 111.0 (C-2"),
76.6 (C-5), 57.0 (5-OMe), 559 (3"-OMe), 474 (C-4),
454 (C-2), 36.1 (C-6), 31.1 (C-7), 29.5 (C-1).

SIEHE 6 (kaempferide) — yellow powder ; EI-MS m/z
2300 [M']; 'H-NMR (300 MHz, DMSO-d,) &: 1241 (IH,
s, 5-OH), 8.14 (2H, d, J = 9.1 Hz, H-2’, 6’), 7.12 (2H, d,
J=9.1 Hz, H-3', 5, 646 (I1H, d, J=2.0Hz H-8), 6.20
(I1H, d, J=2.0Hz, H-6), 385 (3H, s, OCH,); *C-NMR
(500 MHz, DMSO-d,) &: 175.9 (C-4), 163.9 (C-7), 160.6
(C-5), 160.4 (C4"), 156.2 (C-9), 1462 (C-2), 136.0 (C-3),
1293 (C-2, 6, 123.2 (C-1, 114.0 (C-3", 5, 103.0 (C-
10), 982 (C-6), 93.8 (C-8).

3tgt=E 7 (5-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl)-
1-phenyl-3-heptanone) — yellow liquid ; EI-MS m/z : 328
[M']; '"H-NMR (300 Hz, CDCL,) &: 7.15-7.30 (5H, m, H-
2, 3, 4, 5, 6), 665683 (3H, m, H2", 5", 6"), 547
(1H, s, OH), 4.02-4.06 (1H, s, H-5), 3.87 (3H, s, OCH,),
2.52-3.05 (8H, m, H-1, 2, 4, 7), 1.58-1.80 (2H, m, H-6);
BC-NMR (300 MHz, CDCL) & 210.1 (C-3), 1454 (C-
3", 1427 (C-4"), 1405 (C-1), 1327 (C-1"), 1275 (C-3),
127.5 (C-5), 1275 (C2"), 1272 (C-6), 1252 (C4), 1199
(C-6"), 1132 (C-5"), 110.0 (C-2"), 65.8 (C-5), 54.8 (3"-OMe),
482 (C-4), 44.0 (C-2), 37.3 (C-6), 304 (C-7), 28.5 (C-1).

3. Ry-OH R,-H Ry-H
5. R4-OME R,-OH R;-OME
7. Ry-OH R,-OH R;-OME
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Table 1. Inhibition of tumor cell proliferation by components
isolated from Alpiniae officinari Rhizoma.

ED;(ug/ml)’*

Compound MES-SA/ HTC15/

MES-sA 00 HCTIS "5 s

1 12.94 12.72 13.05 8.74

2 >30 >30 >30 >30

3 18.64 17.81 22.67 26.09

4 4.04 4.16 3.91 7.92

5 4.14 3.96 6.07 7.36

6 19.27 17.22 14.83 9.04

7 >30 >30 >30 >30
doxorubicin  0.0014  0.1293  0.0097  3.5725

*ECs, value of compound against each cancer cell line, which
was defined as a concentration (ug/ml) that caused 50%
inhibition of cell proliferation in vitro.

Dol SRSl Z2e YAET tstel B oF
Hog 958 ATFAA TS nerh 53] A4
12 ShEE 69 A9, Qv PATFE BE chep o
A A EF9] MES-SA/DXS (multidrug resistant subline
of MES-SA), HCT15/CL02 (multidrug resistant subline
of HCT15)d = -3t A X524 8 &5 HoFUrt
(Table 1).

7 =

AR ER Y, Alpinia officinarum Hance)®] MeOH =
== 3 MeOHFZE9] MCH-8-& MES-SA, HCT-15 9
gste] 247 B Ao JuH AR AN EANE
JERN T 8] McOH 5282 B4 G223
(bioactivity-guided fractionation)°l] W2} S =4S F2 3}
of FEjalen F2E 7 SHEES 27 'H-NMR, “C-
NMR &7 £33 A3} 2%2] flavonid 3= galangin
(1), kaempferide (6)2} 5% diarylheptanoid S}3HE 7-(4"-
hydroxy-3"-methoxyphenyl)-1-phenylhept-4-en-3-one  (2),
1,7-diphenyl-5-hydroxy-3-heptanone (3), tranms, trans-1-(3'-
methoxy-4'-hydroxyphenyl)-7-phenyl-5-0l-4,6-dien-3-heptanone
(4), 5-methoxy-7-(4"-hydroxy-3"-methoxyphenyl)-1-phenyl-
3-heptanone (5), 5-hydroxy-7-(4"-hydroxy-3"-methoxyphenyl)-
1-phenyl-3-heptanone (7)= ZHt S =Tt gk )€ s}
e (1-7)S ZHzF MES-SA, MES-SA/DX5, HCT-15,
HCT15/CL02 5 4%°] IA71 A EFe tigt A1d
HU AlzSAA aE AMste] 2 Ao oA
2 A3k doxorubicindll WH7tE F%d 9= e
ATt

Kor. J. Pharmacogn.
A A

o] A& tle=t 7kl |Ed s Atsl Ak 71E
A3 AT FEATAIY 2 AHA A REhr|e)
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