000000 A4nn. Rep. Tokyo Metr. Res. Lab. PH., 53, 35-39, 2002

gboboobobooooooobobbboooooobbobobooooad

o""oo0 o o of'0oo O oooffoo o oo ofoo oo oee

Studies on Larvicidal Compounds Isolated from the Rhizomes of

Kaempferia galanga Effective on Anisakis simplex

Jun SUZUKI*!, Ichiro YASUDA® 2, Twao MURATA®?, Rie MURATA" !
and Kiyoshi NISHITANI " *

Anisakisis is a parasitic disease of the digestive tract caused by ingesting the larvae of Anisakis simplex. Although it has

been identified, there is no pharmaceutical treatment for anisakisis. We studied the larvicidal effect of the constituents of

Kaempferia galanga (Japanese name: Sanna) rhizomes used as spices and Chinese medicine on larvae of Anisakis simplex.

Some phenylpropanoids such as ethyl trans-cinnamate (compound 1), ethyl cis-cinnamate (compound 2), and ethyl

p-methoxy-cis-cinnamate (compound 4) had larvicidal activity against Anisakis simplex.

The 100 % minimal lethal

concentrations (MLC) of compounds 1, 2 and 4 were 0.71, 0.32 and 0.61 mM, respectively. Furthermore, the molecular

electrostatic potential of compounds 1 and 2 and the derivatives of compound 1 were determined by semiempirical

molecular orbital methods (MOPAC). These results suggest that the extent of larvicidal activity could be influenced by the

nucleophilic regions of these compounds.
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D)
0.4 NaCl 0.4 NaCl 1,000 pg/mL 500 pg/mL
500 pg/mL 0.4 NaCl
++ 2
+++
S 50
20 1-2 1
4 HF-1 4
500 g 2 L HF-1 4 HPLC Gulliver
24 900series 5SL-11(4.6mml.D.x 25 cm,
5 um, ) 40
700 g 20 1 10 1 1.0ml/min
Uv270 nm
800 mL Fig.1
HF-1 4 100
Powder of therhizomes 500 g 10 1
— MeOH (2L) X 2
HPLC Gulliver 900series
MeOH Extract 5SL-11(20 mm1.D.x 25 cm, 5 pm,
L Cdlite 700 g ) 40
¢ n-hexane 800 mL 10 1 10.0 ml/min uv270
nm
<= CHCl3 800 mL
<= acetone 800 mL MOPACOver .97
<= MeOH 800 mL AM19 COSMO
hexaneFr. CHCIzFr. acetoneFr. MeOH Fr. 78.3
29.79 1.95g 3.059 8.61g
Fig. 1. Flow diagram of extraction and fractionation
of rhizomes of Kaempferia galanga
Table 1
Table 1. Effects of four fractions from A. galanga extract on Anisakis simplex
. Degr ee of larvae movement” after
Samples Concentration .- 1 hr. 3hr. 24 hr.
(ng/mL) +H+  ++ + - HH H+ + -+ ++ + -
1,000 10 3 7 10 6 4
hexane Fr.
_____________ 0 10 4 6 2 8 B B
1,000 10 4 5 1 3 6 1 5 4 1
CHCl s Fr.
_____________ 0 10 5 5. s 7 3
1,000 10 5 5 2 8 1 9
acetone Fr.
_____________ 0 10 4 6 s 7 10
1,000 10 6 4 3 7 10
MeOH Fr.
500 10 5 5 3 7 2 8
Control 04%NaClag. 10 2 8 2 8 2 8

* +++ Movement as S-shape strongly

—; Death

++ Movement as coil moderately + A little movement by stimulus
** No. of Samples tested
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3 4 HF-2 5 6 HF-3
HPLC 6 Table
2 1 35 6 NMR Mass
HF-1 4 HPLC 0.1
Uv:270 nm 16 2 4 *H-NMR
Fig.2 1 2 HF-1 1 3
hexaneFr. 29.7g Fig.3
Si. gel 60
16
HE-1 HE-2 HE-3 HE-4 Table 2 ethyl trans-cinnamate (1) e
36449 8.32¢g 7.789g 6.759 thyl cis-cinnamate (2) ethyl p-methoxy-cis-cinnam
(20:2)* (10:1) (5:1) (2:1) ate (4) 100 MLC 0.71 0.
Comp.l  Comp.2 Comp.4 Comp.5 32 0.61 mM HPL
Comp.2 Comp.3 Comp.5 Comp.6 C
Comp.4 Comp.6 1 2 4
Fig. 2. Isolation of larvicidal compounds from the 3 4
hexane fraction
*:Eluted solvent, made of n-hexane/ethyl
acetate mixture
Ha Ha
X ~COOEt X Hb
M Hb M COOEt
Comp.3 Comp.4
|
' 1
Ha Hb Ha Hb
J4=16.0Hz | J4=16.0Hz J,=11.7Hz J4=11.7Hz
L | i e _
L | T ] ! ! f 1 d ) I f J | ! ! ! ] F
T & ppm H 7 ppm

Fig. 3. H-NMR chemical shifts and coupling constants of compound 3 and 4 (in CDCl,, 500MHz)

Table 2. Effects of the phenylpropanoids isolated from A. galanga on Anisakis simplex

Compounds MLC" Compounds MLC"
1 @COOEt 0.71 mM /©/\I 0.61 mM
. ./1lm 4, .61m
MeO COOEt
, N 052 SN COOMe
. CoOEt .32m 5. >1.30 mM
MeO

>2.0mM

SN COOEt CHO
3. 1.21mM 6.
MeO

*: Minimum Lethal Concentration (MLC) judged after 24 hours
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2 cinnamic aldhyde 9 B- 2
cinnamyl alcohol 15 LDA
7 1
1 2 3 4
8 7 1
MOPAC 1 2
9 p
10
Fig.4
Table 3 1
7 8 §
9
1
1 4 10
7 10 Table3
7 8 10

gt

m megative valies

Coamp, | BE positive values Comip2

Fig. 4. Molecular electrostatic potential* of Compound 1 and 2
*:Hamiltonian approximation : AM1 (MOPAC Ver.97) EPS:78.3

Table 3. Chemical structures of compound 7 -10 and effects of these compounds on Anisakis sinmplex

Compounds MLC" Compounds MLC

o}

Xx_-CO COOEt

7. ©/\/ A\ 0.36 mM 9. ©/\)\/ 0.57 mM
X _CO Xx_COO

. @/\/ O—\= A o @/\/ _@ >2.0mM

*: Minimum L ethal Concentration (ML C) judged after 24 hours
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