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Abstract

Multi-drug resistance (MDR) is the phenomenon in which chemotherapeutic
treatment of human cacer fail to respond to chemotherapeutic agents. This
phenomenon has been shown to be caused by the overexpression of a membrane-
associated protein called P-glycoprotein, Pgp, which acts as a drug efflux pump. Pgp
not only cause an increase in drug excretion from celis, but also a decrease in
intracellular drug accumulation, thereby reducing the intracellular drug contents and
resulting in a decrease in its cytotoxicity. A variety of studies have tried to find potent
MDR modulators, which increase drug accumulation in cancer cells. Most of
- chemotherapeutic agents are synthetic compounds. Therefore, this study is interested
in introducing a natural product, curcumin, as an adjuvant in cancer treatment.

Curcumin is a phenolic compound in the rhizome of Curcuma longa, and is
endowed with beneficial biological activities, including antioxidant, antiinflammatory,
anti-mutagenic and anti-carcigenic. The aims of this study were to examine the effect
of curcumin on TPA-induced mdr! and c-fos genes expression in human
keratinocytes. KB-VO cervical carcinoma cells were also used as a positive control.
The membrane and nuclear proteins were isolated and analyzed by Western blot

analysis.



\

The first aim of this study was to determine the effect of TPA-induced mdr/
and c-fos genes expression. Human keratinocytes were incubated with 160 nM TPA
for 0.5, 1, 2, 4 and 18 h. The result showed that TPA induced c-fos protein expression
maximally at 2 h. After that, it was decreased to low level and down-regulated at 18 h.
In contrast to c-fos protein, TPA could not induce Pgp expression in human
keratinocytes through the observation time. The KB-VO0 cells were exposed to 160 nM
TPA at the same incubation time as in the case of human keratinocytes. The result
showed that TPA induced Pgp expression maximally at 1 h and c-fos expression
maximally at 2 h.

The second aim of this study was to futher investigate the effects of curcumin
on TPA-induced mdr! and c-fos genes expression. For determination of c-fos
expression in human keratinocytes, the cells were pretreated 1 h with 20, 40 and 50 p
M curcumin followed by 2 h treatment with TPA. For determination of mdr! and c-fos
genes expression in KB-VO cells, the cells were pretreated 1 h with curcumin 40, 60
and 80 pM followed by 1 h treatment with TPA for Pgp and 2 h treatment with TPA
for c-fos gene. The results showed that curcumin inhibited TPA -induced mdr/ and c-
fos expression in a dose-dependent manner.

This work suggests molecular miechanism of the Pgp expression through c-fos
as follows: (i) in KB-V0 cell lines, the increased expression of c-fos leading to the
increased formation of the AP-1 complex and increased binding of AP-1 to the AP-1
binding site affects the increased Pgp expression (ii) in human keratinocytes, the
increased c-fos expression act as a strong negative regulation which supressed Pgp
expression, and curcumin inhibited these mechanisms resulting in decreased Pgp
expression. o

- In conclusion, TPA can induce Pgp expression through c-fos in cancer cells
and differently-from normal cell. Moreover, it has been shown that curcumin can
inhibit Pgp expression; therefore, curcumin could be used as an MDR reversing agent

to inhibit Pgp expression.
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