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Summary

We previously reported that (1’ S)-1" -acetoxychavicol acetate ((S)-ACA), obtained from rhizomes and
seeds of South East Asia plants, increases the death of tumor cell via the reduction of the intracellular
glutathione (GSH). Cisplatin has been widely used as a chemotherapeutic drug for a variety of malignan-
cies. To harness more effective anticarcinogenic effects from cisplatin, a high concentration is necessary
as it is exported as GSH conjugate out of tumor cells by the GS-X pump. However, such a high concen-
tration of cisplatin causes toxic side effects such as nephrotoxicity as well as ear and digestive organs
trouble. We therefore investigated the effects of cisplatin and the naturally obtained (S)-ACA and its
enantiomer (R)-ACA on cell death of tumor cells.

Results obtained showed that the eytotoxic activity of cisplatin was enhanced after the addition of (S)-
ACA or (R)-ACA, and the combination of cisplatin and (S)-ACA or (R)-ACA caused a stronger antican-
cer effect than cisplatin alone.

Furthermore, the synergistic effects between cisplatin and (S)-ACA or (R)-ACA were almost similar,
suggesting that racemic ACA is useful for the synergic anticancer effect of cisplatin and ACA.

Keywords : HHREXIR synergetic effect, FIBLT1ZZE Cell viability, FIBBERERE cell proliferation,
TN FF  glutathione, ACA 1'-Acetoxychavicol acetate
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Fig. 2. Effect of (S)-ACA or (R)-ACA on cell viability in EATC
Cells were incubated with 10, 20 or 40 uM (S)-ACA
or (R)-ACA for 24 hours. After incubation, cell viability
was assayed by Trypan-blue exclusion as described
in materials and methods. Results are means = S.D.
from three experiments.

* p<0.05, **; p<0.01 compared to cells untreated
with (S)-ACA and (R)-ACA.

250

E
2 200
[*3
o
S s
Na2
_g 100
E Qe (R)FACA
~

0

0 10 20 40
ACA (1M) **.p<0.0!

Fig. 3. Effect of (S)-ACA or (R)-ACA on cell number in EATC
Cells were incubated with 10, 20 or 40 uM (S)-ACA
or (R)-ACA for 24 hours. After incubation, cell viability
was assayed by Trypan blue exclusion as described
in materials and methods. Results are means *+ S.D.
from three experiments.

. p<0.01 compared to cells untreated with (S)-ACA
and (R)-ACA.
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Fig. 4. Dose-dependent effect of (S)-ACA or (R)-ACA on
intracelluar GSH levels in EATC
Cells were incubated with 10, 20 or 40 uM (S)-ACA
or (R)-ACA for 15 minutes. After incubation, cells were
collected by centrifuge and lysed by supersonic wave.
The cell lysates were centrifuged at 15,000 rpm for
25 minutes and the supematants were used for GSH
analysis. Cellular GSH were analyzed by HPLC.
Results are means + SD from three experiments.
**; p<0.01 compared to cells untreated with (S)-ACA
and (R)-ACA

3 HrHROMREFERICHLET
PATIFDEE
EATCOMIBEHFRIZE XIET Y X T 5F v DYE
ZOWTRHLZEZ A, ¥ 2755 ORNIERIE25
uMOBETE, MREFHIFLAEE L kD o1

(Fig. 5)
120
160 #‘-o—o—o\;
g g0 -
2
Z 60
s
; 10
,12
Y o2
1]
00.160.31 062 128 2.8
Cisplatin (M)
Fig. 6. Effect of cisplatin on cell viability in EATC

Cells were incubated with0.16, 0.31, 0.63, 1.25
or 2.5 uM ciaplatin for 24 hours. After incubation,
cell viability was assayed by Trypan blue exclusion
as described in materials and methods. Results are
means * S.D. from three experiments.

& .

(4)

Vol. 7 (2008)

4 (SACAEHIE(R)-ACAEVRTSFM
FIRERINIC K 34 > i OMaEF=R(IC
LEFTRE

VAT IF B, A MRRNICTEFEET 5 GSHIZK

T &h, filsicdettehs, 20k, Hiy1F

Ax&EH 570123, KOBREDY XTI 5 0kE

RRELED, TOER. BIEAL LT, H#k. HE

HRWHBEREBRT A LAMONTEYN, L

TeoT, MRRANGSHREZFDIZET ERIHFLD

PERE, AT S5FVDORN VERYREED., $4%F

DRHEFROBHIZ R Z Z L NTRBRENS,

22T, MRAGSHEAHFRIZETEE210 uM D

(S)-ACA F7-13 (R)-ACA * FHW T, BTz Mt

FREIEE B RTELVWHETH 5031 uMDP T

FTF/ERMULLEOMIBEFRERELZEZ A,

FRFNOKMBE ST TIE. 96.69% 713 94.87% T2

VIO LELDRIBD AL DIZE b bS

. (S)-ACA 721X R-ACAL VAT 5 F v EP AT

BT Liz&k T, 77.69% £ 7-1d 68.34% THIffak 7FEIT

ARICET L7 (Fig. 6)

120

100

Cell viability (%)

Conwol  Cisplatin  (9)-ACA  (3)-ACA
+ Cisplatin

ACA: 10 uM, Cisplatin: 0.31 pM

(R-ACA (RFACA
+ Cisplatin

p< 0.0l

Fig. 6. Effect of cisplatin on cell viability in (S)-ACA
or (R)-ACA-treated EATC
Cells were incubated with DMSO or 10 uM (S)-ACA
or 10 uM (R)-ACA plus 0.31 uM cisplatin for 24
hours. After incubation, cell viability was assayed by
Trypan-blue exclusion. Results are means * SD from
three experiments. Data not sharing common alphabet
are significantly different (p<0.01) using Fisher' s test.
**: p<0.01 compared to cells untreated with cisplatin.
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Fig. 7. Effect of cisplatin on cell viability in (S)-ACA
or (R)-ACA-treated hepatocytes
Cells were incubated with DMSO or 10 uM (S)-ACA
or 10 uM (R)-ACA plus 0.31 uM cisplatin for 24
hours. After incubation, cell viability was determined
by Neutral Red assay. Results are means *+ SD from
three experiments.
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