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ABSTRACT

Multidrug resistance is a phenomenon that is often associated with decreased
intracellular drug accumulation in patient's tumor cells resulting from enhanced drug
efflux. Cancer chemotherapy is one of the major factors that can induce the
development of multidrug resistance in human. The MDR phenotype is generally
acquired after chemotherapy in some carcinomas, including ovarian, cervix and
breast. It is related to the overexpression of membrane protein, P-glycoprotein (Pgp),
on the surface of tumor cells, thereby reducing their cytotoxicity. A variety of studies

have tried to find potent multidrug resistance (MDR) modulators which increase drug



accumulation in cancer cells. Thus, I'm interested in a type of Thai herb extract,
curcuminoids, the turmeric extract that exhibits characteristics of a MDR modulator.
In this study, turmeric curcuminoid was tested for its ability to modulate Pgp
expression and Pgp function in multidrug resistant human cervical carcinoma cell line
(KB-V1).

A mixture of curcuminoids, which includes curcumin, demethoxycurcumin
and bisdemethoxycurcumin, is important for its anti-inflammatory, antiulcer,
anticancer, antimutagen and wound healing activity. Purification of curcuminoids is
essential for testing the properties of individual curcuminoid components for their
biological action. Turmeric curcuminoids was separated and purified from turmeric
grown in Phrao district, Chiang Mai, Thailand. Turmeric powder was extracted by
ethanol followed with petroleum ether precipitation and isopropanol washing. The
results of four independent experiments showed three types of curcuminoids
(curcumin, demethoxycurcumin and bisdemethoxycurcumin), after isopropanol step,
present in a ratio of 86:13:1, 88:11:1, 87:11:2, and 86:12:2, respectively, by HPLC
analysis. The curcuminoid component was further purified by silica gel 60 column
chromatography. The purity of curcumin, demethoxycurcumin and bisdemethoxy-
curcumin was in the range of 95-100%. In summary, It was found that the separation
method was very efficient for separating curcuminoids from turmeric, and the ratio of
curcuminoids in locally grown turmeric was similar to those of commercial
curcumineids from GNC, Jarrow and Nature’s Way.

Treatment of drug resistant KB-V1 cells with 0.37, 1.8 and 3.7 pg/mL
(approximately 1, 5 and 10 pM) commercial grade curcuminoids (Sigma-Aldrich) up
to 72 h was able to significantly lower Pgp expression in a dose-dependent manner.
Comparison among 3 curcuminoids from both Kalsec curcuminoids and laboratory
prepared curcuminoids showed that bisdemethoxycurcumin significantly decreased

both Pgp and its mRNA levels.
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Knowing the regulatory mechanisms involved in MDRI gene expression is
important to our understanding of multidrug resistance in tumor cells. The MDR]
gene encoding Pgp, and containing promoter sequence from -84 to -65,
GGCTGATTGGCTGGGCAGGA, was employed in this investigation. DNA-binding
analyses suggested that the MDRI! gene promoter specifically interacted with a
nuclear protein (transcription factor). The nuclear protein was identified by
competitive electrophoretic mobility shift assay using unlabeled SP1, AP1, AP2,
OCT1, NFB and CREB oligomers. The results demonstrated that CREB consensus
sequence could compete with the nuclear factor that binds to the labeled probe better
than other unlabeled probes. Therefore, it indicated that CREB is the transcription
factor that binds to the MDRI gene promoter at residues -84 to -65, and this result
was confirmed by supershift assay using anti-CREB antibody. Additional studies
showed that pretreatment of KB-V1 cells with commercial grade curcuminoids
(Sigma-Aldrich) significantly decreased the activity of MDR] gene promoter, and
bisdemethoxycurcumin produced the maximum inhibitory effect. These results
indicated that bisdemthoxycurcumin is the most active of the three curcuminoids
present in turmeric for modulation of MDR/ gene expression.

The effect of curcuminoids on Pgp function was demonsirated by
rhodamine123 (Rh123) accumulation and efflux in Pgp-expressing KB-V1 cells.
Curcuminoid mixture increased Rh123 accumulation in a dose-dependent manner
(1.8-20.3 pg/mL or approximately 5-55 uM) and inhibited the efflux of Rh123, but
did not affect efflux of Rh123 in wild type drug-sensitive KB-3-1 cells. When
curcumin, demethoxycurcumin and bisdemethoxycurcumin were tested for their
effects on Pgp function, result indicated that curcumin increased Rh123 accumulation
in a dose-dependent manner (1.8-20.3 pg/mL or approximately 5-55 uM).
Curcuminoid mixture exhibited a similar function 3 fold that of curcumin. Treatment

of drug-resistant KB-V1 cells with curcuminoid mixture and curcumin increased their
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sensitivity to vinblastine, consistent their ability to increase intracellular accumulation

of Rh123.
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