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ABSTRACT

Resistance to muitiple chemotherapeutic drugs is one of the main reasons for treatment failure
in the chemotherapy of malignant tumors. One of the most studied mechanisms of multidrug
resistance (MDR) is the overproduction of P-glycoprotein (Pgp) in the plasma membranes of
resistant cells, where the Pgp acts as an energy dependent efflux pump, reducing the intracellular
accumulation of chemotherapeutic drugs. Resistance mediated by Pgp is special importance
because the exposure of cancer cells to one chemotherapeutic drug results in a resistance not only
to the inducer, but also to many other chemically unrelated chemotherapeutic drugs, representing
a nonspecific cross resistance.

Extensive studies have been preformed with the aim of developing effective resistance
modulators to overcome the MDR of human cancers. Potent Pgp modulators are being
investigated in clinical trials, However, clinical application has not been attained to date because
of their toxicity and undesirable side effects. In a search for MDR modulators from natural
sources, in this study, a series of structurally related compounds of green tea flavonoids which are
catechin, epicatechin (EC), epicatechin gallate (ECG), epigallocatechin (EGC) and

epigallocatechin gallate (EGCG) were investigated because of their medicinal value in Asian



traditional medicine. The green tea flavonoids were tested for their ability to modulate Pgp
function, expression and to reverse MDR phenotype.

The antitumor activity of green tea flavonoids were tested and found that catechin and ECG
were non toxic to the drug resistance KB-V1 and drug sensitive KB-3-1 cells but EC, EGC and
EGCG were toxic to both cell lines which EGCG is the most potent cytotoxic agent to the human
cervical carcinoma cell line. To examine the effect of green tea flavonoids on Pgp function, the
accumulation and efflux of Rhodamine123 (Rh123) and *H-vinblastine were performed in the Pgp
expressing KB-V1 cells compared with its wild type, KB-3-1. The results showed that ECG and
EGCG increased the accumulation and inhibited the efflux of Rh123 and *H-vinblastine in a dose
dependent manner in KB-V1 cells, but did not effect the transport of these drugs in KB-3-1 cells.
However, catechin, EC and EGC had no modulating effect on drug transport in neither KB-V1
cells nor KB-3-1 cells. This result confirmed the suggestion from previous study that the gallate
group might be important for regulation of Pgp function.

To investigate the effect of green tea ﬂavonoidé on Pgp expression, the Pgp levels were
determined by western blot analysis and the quantitative analysis at band 170 kDa, representing
Pgp by densitometer. After incubation of KB-V1 cells with green tea flavonoids for 48 h, the
results showed that treatment with 50 and 100 pM of EC significantly decreased the Pgp level,
while treatment with 50 and 100 uM of ECG increased the Pgp level compared to 0.4%DMSO
vehicle control. There was no signiﬁcantl difference in Pgp levels on catechin, EGC and EGCG
treatment. After incubation KB-V1 cells with 100, 200 and 300 puM of ECG and EGCG for 2 h
which equaled to the incubation times used in Pgp functional test, no difference in Pgp levels
were observed, indicating that ECG and EGCG increased the intracellular Rh123 and *H-
vinblastine accumulation by modulation of Pgp activity without confering its expression.

The combination treatment of green tea flavonoids with vinblastine for 48 h were tested on
KB-V1 and KB-3-1 cell proliferation to determine whether green tea flavonoids potentiate the
cytotoxicity of chemotherapeutic drugs. Only 50 and 100 uM of EGCG which these concentration
caused_ the cell death not more than 20%, desensitized to vinblastine toxicity in a dose dependent
manner in both KB-V1 and KB-3-1 cells, the others had no effect on neither KB-V1 nor KB-3-1
cells, Moreover, EGCG not only desensitized KB-V 1 cells to vinblastine toxicity, but also to other

chemotherapeutic drugs such as paclitaxel, doxorubicine and colchicine. Desensitizing to



vi

vinblastine toxicity caused by EGCG could be observed after 24 h incubation. However, pre
incubation with EGCG for 48 h and then treated with vinblastine for 48 h caused no effect on cell
survival when compared with vehicle control. These data suggested that chemotherapeﬁtic drugs
combined with EGCG might modulate other signal transduction that played the protective role
against cell death which was probably more pronounced than its effect on Pgp activity, thus KB-
V1 and KB-3-1 cells were desensitized especially to vinblastine when EGCG was included in the

culture medium.
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