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Pharmacological Activities of Sesquiterpenes from the Rhizomes of Curcuma zedoaria

Kuk Hyun Shin, Ki Young Yoon and Tae Soon Cho*
Natural Products Research Institute, Seoul National University, Seoul 110-460 and
College of Pharmacy, *Sung Kyun Kwan University, Suwon 440-760, Korea

Abstract—Pharmacological activities of two sesquiterpenes, curzerenone(1) and
curcumenol (IT) isolated from the rhizomes of Curcuma zedoaria being used as an
aromatic stomachic in Chinese medicines were evaluated in rats and mice. Curzerenone
(1), at 100mg/kg, p.o. showed a potent protective effect against HCl-ethanol
induced gastric lesion in rats, and curcumenol(II), at the same dose level showed a
CNS depressant action characterized by a potentiation of hexobarbital (HB)-induced
narcosis. Both compounds showed a moderate analgesic action but did not exhibit a
hypothermic action even at 200 mg/kg dose level.
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Compound I(curzerenone) :
MS m/z(zel.

Colorless  oil,
int.) 230[M*](34.1), 215{M*-
CH3](13.4), 122[M*™C,H;01(100), 107[215-
CHg0](23.9), 94[122-COT(67.9) ; IR, vmax
(KBryem™ 3095(=CH,), 2975, 2930, 2870,
1670, 1675(C=0), 1640(C=C), 1610, 1570
(C=C, furan), 1070(C-0-C, furan), 995, 915
(-CH=CH,, monosubstitute), 895(1, 1~disubsti-
tute) ; *H-NMR(CDCl,, 80 MHz) 4. 1.19(3 H,
s, 15-CH,), 1.823H, s, 14-CHy), 2.16(3H
s, 12-CH.), 2.73(1H, 4, J=17Hz, H-98),
2.95(1H, d, J=17Hz, H-9a), 2.01QH, s,
H-5), 4.75~4.99(4H, m, H-2 and H-3),
5.81(1 H, dd, J=10.5Hz and 18Hz, H-1),
7.09(1 H, br. s., H-12).
Compound 11(Curcumenol) :
mp 122~124°C, EI-MS,
[M*3(65), 189(95), 173(32),
(71.5), 133(74.1), 121(38.5),
vmax (KBr)em™! 3400(OH), 1650, 805 (trisubsti-
tuted double bond); H-NMR(CDCl;, 80 MHz)
d: 1.01(3H, d, J=5.0Hz, 14-CHy), 1.58
(3H, s, 12-CH, or 13-CH,) 1.65(3H, d, J=
1.4 Hz, 15~CHy), 1.86(3H, s, 12-CH; or 13-
CHy), 5.75(1H, q, J=1.4Hz, H-9); “C-
NMR(CDCly) 6: 12.014-C), 19.0012-C),
21.1(13-Cy, 22.5(15-C), 27.8(2-C), 31.4(3
C), 37.4(6-C), 40.5(4-C), 51.511-C), 85.9
(5-C), 101.7¢8-C), 122.3(7-C), 126.0(9-C},
137.5(10-C), 139,4(11-C).
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Sprague DawleyAdl &4 rate} AL 20~25 g9
AdA) $4 albino miceE 2% o] A A-§5le] A
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Table I, Effects of the constituents of Zecoariae Rhizome on hexobarbital~
induced sleeping time in mice

Group (me /]]?{gfep. o) No. of animals Sl eep(i;:?n;rime % of Control
Control : — 6 31,74 5.3% —
Chlorpromazine 5 6 142. 910, 8** 450. 8
Curzerenone (I) 25 6 20.4% 2.9 92.7

' 50 6 25.74 6.2 8L.1

100 6 42.8427.6 i 135.0

Curcumenol (II) 25 6 47.7+21.9 150.5
50 6 93. 7% 6. 4% 295.0

100 6 96. 7+15. 7* 305.0

Mice were treated with test compounds 20 min before injection of hexzobarbital-Na (75 mg/kg i.p.).
a) : Mean+S.E.

Significantly different from control: *p<C0.01, **p<C0.001

‘Table II. Effects of the constituents of Zedoariae & A5k
Rhizome on HCl-ethanol induced gastric 5t

A3 23E e

lesion in rats iy 25’5—9] sesquiterpene A £-E< o FFA
A ZAo] &3 writhing syndromeoﬂ X+ &
Growp  (mgig N0 of ToRLEAR  SE 54T Ast Table 1] TABuS: 2ol
p.o.)  AHEES(mm) 100 mg/kg Folgkol A F ¥ 25 EAAoz
Control - 6 4471570 FAAUE, F 60% W] writhing syndrome
Curzerenone(l) 100 6 3.7 1.4* AA &35 Ve gek
Curcumenol (II) 50 6  45.2%13.7 HCl-ethanol 9{£AHH st £
100 6 42.2+ 8.8

Sesquiterpene 4] 2-5-& rato]| 7 5o A HCl-

Gastric lesion was induced in rats fasted for ethanolg 25 g &ite] dd Holads
24 hr by oral administration of 1.5ml of 60% 22 bl o o= =
ethanol in 150 mM HCL. 52T AE Table 1o EASIgS. AZT

Rats were treated with test compounds 1hr 9 9£Ax = 44, 7mmQ ¥ uEEte] curzerenone

A
before HCl-ethanol trectrent and 1hr later, the (1) 100mg/kg A T5d 2 3.7mmz 745 o]
animals were killed and the stomach was excised. N ) = '

rP

B Meis 24 01.7%9) A 5E Feho AR e AL
Significantly different from control: “p<0.05 oA §3E JdAY 4 dsleh diel curcumenol

Table ITI. Effects of the constituents of Zedoariae Rhizome on acetic acid induced writhing in mice

Group (mg/Dkogs’e s.c.) No. of animals No. S(;.fng;ié?ng Inh(i%i;ion
Control — 6 29,544, 89 —
Aminopyrine 200 6 1. 32, 8% 95.6
Curzerenone (I) 50 6 18.849.9 26.3

' 100 6 11. 75, 8* 60.2
Curcumenol (II) 50 6 16.8%+5.9 43.1

100 6 10. 6+7. 0% 64.1

Mice were treated with test compounds 30 min before injection of 0.7% acetic acid (0.1ml/10g, i.p.).
The writhing synérome was counted for 10 min from 10 min after injection of 0.7% acetic acid.
! Mean+S.E.

ngmﬁcantl_y different from control : *p<0. 05, **p<C0. 001
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Fig. 1. Structures of sesquiterpenes
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Tige after adninistration (be)
o—o control
e—e chlorpromazine 10mg/kg, p.o.
ao—a curzerenone(l) 100 mg/kg, p.o.

“—n 200 mg/kg, p.o.
a—a curcumenol(II) 100 mg/kg, p.o.
A—a 200 mg/kg, p.o.

a) p<0.05, p<0.01 compared with the control.

Fig. 2. Effects of the constituents of Zedoariae
Rhizome on rectal temperature in mice
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