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ABSTRACT

Resistance of cancer cells to multiple chemotherapeutic agents, a mechanism
termed MDR, is a major obstacle to the success of cancer chemotherapy and has been
closely associated with treatment failure. One of the most studied mechanisms of
drug resistance is that characterized by reduced drug accumulation resulting from
overexpression of the 170 kDa plasma membrane P-glycoprotein, Pgp. The available
evidence strongly suggests that Pgp is a pump that catalyzes the efflux of drugs from
the cells, reducing drug accumulation and hence the access of cytotoxic drugs to their
targets. Since Pgp can confer MDR on cancer cells, the development of agents which
inhibit the Pgp-mediated efflux of drugs, and thus reverse MDR, has been intensively
pursued.

As bioflavonoids are abundant in plant foods and have the advantage of being
natural dietary compounds that are nontoxic in animals, this study considered whether
some bioflavonoids from vegetables and fruits such as quercetin, kaempferol,
genistein, genistin and daidzein could influence Pgp function and its expression in
vitro. Many reports have been published concerning the Pgp modulation of
bioflavonoids, but the results of these compounds on Pgp modulation from various

groups are complicated. Each result depended on the MDR cell models and the




chemotherapeutic drugs used in the experiments. In this study, the bioflavonoids were
tested for their ability to modulate Pgp function and expression in multidrug resistant
human cervical carcinoma cell line (KB-V1) compared with drug sensitive cell line
(KB-3-1), which lacks Pgp. |

To examine the effect of bioflavonoids on Pgp function, the experiments were
evaluated in two ways: (1) their ability to potentiate four anticancer drugs,
vinblastine, paclitaxel, doxorubicin and colchicine, cytotoxicity on KB-V1 cells after
incubated for 48 h by MTT assay; and (2) ability to restore the intracellular
accumulation of rhodamine 123 (Rh123), [H]vinblastine and *[C]doxorubicin in
KB-V1 cells. Many bioflavonoids stimulated the vinblastine/paclitaxel sensitivity of
KB-V1 cells, i.e., quercetin, kaempferol, genistein and daidzein, revealed that the ICsp
of vinblastine or paclitaxel are decreased markedly in the presence of 10 and 30 pM
bioflavonoids in dose-dependent manner. These bioflavonoids did not affect drugs
sensitivity of KB-3-1 cells. Moreover, none of bioflavonoids had any effect on
neither doxorubicin nor colchicine cytotoxicity on KB-V1 cells.

The flavonols (quercetin and kaempferol) and isoflavones (genistein and
daidzein) also caused an increase intracellular accurnulation, and reduced the efflux,
of Rh123 and ? [H]v*ihblastiné in KB-V1 cells, but not KB-3-1 cells. These results
appeared opposite to those observed on 4[C]doxorubicin retention. However, the
only isoflavone, genistin, was shown to have no modulatory effect on any anticancer
drugs cytotoxicity and drugs transport in neither KB-V1 cells nor KB-3-1 cells. This
result indicated that glucose moiety at the 7 position of genistin might affect the steric
conformation and had important implications in regulation of Pgp activity.

To investigate the effect of bioflavonoids on P-gp expression, the Pgp levels
were determined by Western blot analysis and ECL detection after incubation of KB-
V1 cells with bioflavonoids for 2 and 48 h and the quantitative analysis by
densitometry at a band of 170 kDa. The results showed that only treatment with 10
and 30 uM of flavonols (quercetin and kaempferol) up to 48 h was able to
significantly decrease the Pgp expression in a dose-dependent manner in KB-V1
cells. While there was no statistically difference in Pgp levels on isoflavones
(genistein, genistin and daidzein) treatment in KB-V1 cells as compared to vehicle

control. The Pgp expression was not affected by treating cells with both flavonols and
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isoflavones at the concentration range 10 to 200 uM for 2 h. These data indicate that
the hydroxylation at the 3 position and desaturation of 2,3 bond, both of which are
characteristic of flavonols, might play roles in regulation of Pgp expression.

This findings provide evidence that flavonols (quercetin and kaempferol)
reduce Pgp expression and regulate the apparent activity of Pgp in drug resistant
human cervical carcinoma cells, KB-V1, but isoflavones (genistein and daidzein)
modulate intracellular drug levels by inhibiting Pgp activity. Isoflavone in glycoside
form, genistin, had no modulatory effect on both Pgp function and its expression. The
bioflavonoids may also modulate differently the transport of putative Pgp substrates
in KB-V1 cells. In conclusion, these results suggest that bioflavonoids could have a
chemosensitizing effect-on the MDR phenotype because of its ability to modulate

both function and expression of Pgp.
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