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ABSTRACT

Twelve Thai medicinal plants, as the ingredients of a Southern Thai
traditional formula for cancer treatment, were selected to test antioxidant activity and
cytotoxic activity against two types of human cancer cell lines; large cell lung
carcinoma (COR-L23) and prostate cancer (PC3) cell lines and one type of normal
human cell line, fibroblast cells (10FS). DPPH assay which is a total antioxidant
screening assay was used to test free radical scavenging activity and SRB assay was
used to test cytotoxic activity against all of the cell types. The two extract procedures
used water and ethanolic were similar to those practiced by Thai traditional doctors.
The results found that the ethanolic extracts of five plants showed cytotoxic activity
(ICs0 < 20 pg/ml) against lung and prostate cancer cell lines (Bridelia ovata, Curcuma
zedoaria, Derris scandens, Dioscorea membranacea, and Rhinacanthus nasutus).
Dioscorea membranacea roots showed the highest cytotoxic activity against lung
cancer cell lines (ICsp = 4.63 pg/ml) but it exhibited low cytotoxic activity against
prostate cancer cell lines (ICso = 17.55 pg/ml). Curcuma zedoaria showed cytotoxic
activity against lung and prostate cancer (ICsp = 6.05 and 17.84 pg/ml, respectively).
Two ethanolic extracts (Dioscorea membranacea and Curcuma zedoaria) showed
specific activity against lung cancer cell lines and less cytotoxic activity against
normal cell (ICsp = 66.05 and 55.05 ng/ml, respectively). Rhinacanthus nasutus root
extract showed the highest cytotoxic activity against PC3 (ICsp = 2.1 pg/ml) and its
extract also showed high activity against COR-1.23 and 10FS (ICsp= 5.05 and 10.1
pg/ml, respectively). The water extract of all plants exhibited no activity against all
types of human cells. The result of antioxidant activity found that the water extracts

of Erythrbphleum teysmannii and Sapindus rarak showed the highest antioxidant
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activity in this test (ECs = 0.625 and 0.625 pg/ml, respectively) and four ethanolic
extracts (Curcuma zedoaria, Dioscorea membranacea, Erythrophleum teysmannii and
Smilax corbularia) showed strong antioxidant activity (ECsy < 20 pg/ml).

Bioassay guided fractionation was used for isolation of Curcuma
zedoaria and Dioscorea membranacea. The oil (CZV) and curcumin (CZS1) were
isolated from the ethanolic extract of Curcuma zedoaria. Dioscorealide A (DMS2)
and dioscoreanone (DMS3) were isolated from the ethanolic extract of Dioscorea
membranacea. B-Sitosterol 3-O-B-D-glucopyranoside (CZS2 or DMS1) was isolated
from both extracts. These four compounds, dioscorealide B, stimasterol, B-sitosterol,
diosgenin 3-O-a-L-rhamnopyranosyl(1—2)-B-D-glucopyranoside, diosgenin 3-0-B-
D-glucopyranosyl(1—3)-B-D-glucopyranoside and volatile oil were tested for
cytotoxicity. Among them, curcumin was specifically cytotoxic against prostate
cancer cell line (ICso 18.29 puM) and dioscoreanone was specific for cytotoxicity
against lung cancer cell line (ICsp = 2.45 pM) but both compounds showed less toxic
in human fibroblast cell line.

Curcumin, dioscoreanone and diosgenin 3-0-a.-L-rhamnopyranosyl
(152)-B-D-glucopyranoside as cytotoxic compound were tested for apoptosis by the
TUNEL assay. The results showed 5 and 10 pM of curcumin induced 4.64% and
21.40% apoptosis respectively and dioscoreanone (10 pM) induced 7.75% apoptosis
in lung cancer cell line. Curcumin (10 pM) induced 4.26% apoptosis in prostate
cancer cell line. Dioscoreanone and diosgenin 3-O-a-L-rhamnopyranosyl-
glucopyranoside at 5 and 10 pM induced 3.37%, 3.71%, 3.43% and 7.29% apoptosis
respectively in prostate cancer cell lines. Interestingly, diosgenin 3-O-a-L-
thamnopyranosyl (1—2)-B-D-glucopyranoside induced cell death via apoptosis only

in prostate cancer cell line.
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