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Combined Treatment with 5-Fluorouracil and Capsaicin Induces Apoptosis
in HT-29 Human Colon Cancer Cells

Yun Seok Lee, Jong-Suk Lee and Jung-Ae Kim*
College of Pharmacy, Yeungnam University, Gyeongsan 712-749, Korea

Abstract — Fluorouracil (5-FU) is one of the most widely used chemotherapeutic drugs in the treatment of advanced col-
orectal cancer patients. Capsaicin (N-vanillyl-8-methyl-alpha-nonenamide), a spicy component of hot pepper, is a homo-
vanillic acid derivative that preferentially induces cancer cells to undergo apoptosis. The purpose of the present study is to
examine whether capsaicin enhances the anticancer effect of 5-fluorouracil in HT-29 human colon cancer cells by inducing
apoptosis, and whether PPARgamma is involved in the capsaicin action in combination treatment with 5-FU. Treatment of
the cells with either 5-FU or capsaicin alone for 48 h had little effect on the cell viability up to 50 uM concentration, whereas
co-treatment of the cells with capsaicin in the presence of 5-FU for 48 h significantly decreased the cell viability in a con-
centration-dependent manner. In addition, caspase-3 activity, a marker enzyme for apoptosis, was significantly increased by
the combined treatment with 5-FU and capsaicin compared to the 5-FU or capsaicin alone treatment. Also, treatment with
troglitazone, a peroxisome proliferator-activated receptor gamma (PPARY) agonist, further enhanced the effect of the com-
bination treatment on the cell viahility and caspase-3 activity, and bisphenol A diglycidyl ether (BADGE), a PPARy antag-
onist, blocked the effect of the combination treatment. These results suggest that the combination treatment of HT-29 cells
with 5-FU and capsaicin induces apoptotic cell death at relatively low concentration than each drug alone, and the com-
bination treatment may be associated with the PPARy pathway activation.

Keywords [] 5-fluorouracil, capsaicin, HT-29 human colon adenocarcinoma cells, peroxisome proliferator-activated recep-
tor y (PPARy), combination therapy
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Fig. 1 - The Effect of 5-FU or capsaicin alone on the viability of HT-
29 cells. Cells treated for 2 days and 6days with 5-FU and
2 days with capsaicin were analysed for viability by MTT
assay. The data represent the mean+SEM of three
independent experiments.
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Fig. 2 - The Effect of combinated treatment with 5-FU and
capsaicin on the viability of HT-29 cells. Cells treated with
5-FU either alone or 5-FU and capsaicin for 2 days were
analysed for viability by MTT assay. The data represent the
mean+SEM of three independent experiments.

9} capsaicing W§-83to] 4873 A2let F MIE YEES 574
3l3ith. 5-FU 95 22l 50 uM 557H4] 80% oV FA1=]
A AIXE AYEE0] capsaicin?}] W4 AH2|Alell= AL AYEE0]

ELoEAow #43] AetErhFig. 2). olst A= W
’JH- capsaicin®] A 5-FUS| A3 5448 A5A1 5 Sl

< YER F== Aot
Capsaicin®} 5-FU W&ol 2]t M3 54Jo] apoptosisel] 23t

160 -

120

Caspase-3 Activity (% of control)

80 -

40

0 .
S-FU (10 pM) - + - +
capsaicin (S0 pM) - - + +

Fig. 3 — Time dependent activation of caspase-3 by 5-FU, capsaicin,
and combined treatment with 5-FU and capsaicin in HT-29
cells. Cells were incubated with 5-FU (10 uM) alone or in
the presence of capsaicin (50 uM) for each designated time.
The caspase-3 activity was determined using a caspase-3
assay kit. The data represent the mean+SEM of three
independent experiments. *P<0.05, compared to control.
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Fig. 4 — The effect of troglitazone and BADGE on the viability of 5-
FU and capsaicin co-treated HT-29 cells. Cells were
treated with or without troglitazone (50 uM) or BADGE
(50 M) in the presence or absence of 5-FU (10 uM) and
capsaicin (50 uM), for 48h. Cell viability was measured by
MTT assay. The data represent the mean+=SEM of three
independent experiments. *P<0.05, compared to control,
#P<0.05, compared to combination treatment.
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Fig. 5 — The effect of troglitazone and BADGE on the caspase-3
activity in 5-FU and capsaicin co-treated HT-29 cells. Cells
were treated with or without troglitazone (50 uM) or
BADGE (50 uM) in the presence or absence of 5-FU
(10 uM) and capsaicin (50 uM), for 48 h. The caspase-3
activity was determined using a caspase-3 assay kit. The
data represent the mean+=SEM of three independent
experiments. *P<0.05, compared to control, #P<0.05,
compared to combination.
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