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Effect of Natural Compounds on P-glycoprotein Activity
in Human Uterine Sarcoma Cells
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ABSTRACT — Multidrug resistance (MDR) of cancer cells is, at least in part, associated with the overexpression of P-gly-
coprotein (P-gp). Many studies have demonstrated that natural compounds obtained from fruits, vegetables, teas and medic-
inal plants may modulate P-gp activity. The objective of the present investigation was to examine the effect of seven natural
compounds on the P-gp activity in human uterine sarcoma cell line, MES-SA/DXS. Daunomycin uptake was significantly
increased by biochanin A and silymarin (p<0.0001) whereas it was reduced by morin (p<0.01). The efflux of daunomycin
from the cells was significantly inhibited by biochanin A, morin, cephalotaxine, berberine (p<0.05) and silymarin
(p<0.0001). Biochanin A, berberine and silymarin significantly decreased ICsy value of daunomycin (p<0.05) while morin
increased it (p<0.05). These results suggest that some natural compounds such as biochanin A and silymarin may inhibit
P-gp function and can be developed as MDR reversing agents to improve the efficacy of chemotherapeutic drugs when

administered concomitantly.

Key words — P-glycoprotein, Natural compounds, Daunomycin, MES-SA/DXS5 cells, Multidrug resistance
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Figure 1-Effects of natural compounds on [’H]-daunomycin uptake into MES-SA/DXS5 cells. Verapamil, a P-gp inhibitor, was used as a pos-
itive control at 100 uM. The concentrations of natural compounds used in the study were as follows: 20 pM artemisinin. 10 pM biochanin
A, 50 uM daidzein, 100 uM morin, 100 puM silymarin, 10 uM cephalotaxine, and 25 uM berberine. Bars represent the meanstS.D. (n=3-4).

*p<0.01 compared with control
**p<0.0001 compared with control
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Figure 2-Effects of natural compounds on [*H]-daunomycin efflux from MES-SA/DXS cells. Verapamil, a P-gp inhibitor, was used as a pos-
itive control at 100 uM. The concentrations of natural compounds used in the study were as follows: 20 uM artemisinin, 10 pM biochanin
A, 50 pM daidzein, 100 M morin, 100 uM silymarin, 10 pM cephalotaxine, and 25 uM berberine. Bars represent the means=S.D. (n=3-4).

*p<0.05 compared with control '
**p<0.0001 compared with control

Table I-ICs, Values of Daunomycin (uM) in MES-SA/DX5
Cells after 2 hour Incubation in the Presence of Each Natural
Compound '

ICso (uM)

Control 8.70 £ 1.47 (5)
Verapamil 1.58 £ 0.48 (6)**
Artemisinin 8.36 £ 1.84 (3)
Biochanin A 454 £0.16 (3)*
Daidzein 11.4+2.09 (3)
Morin 10.2+£0.36 (3)*
Silymarin 2.67+1.08 3)*
Cephalotaxine 8.85+4.36 (6)
Berberine 5.41+1.00 (4)*

Number in parenthesis indicates n.
*p<0.05 compared with control
**p<0.01 compared with control

HOE 298 VeRlA] 48iT) (Table D). ol9} & A3
pP-gehizo] I} dEE MDA435LCC6MDRI Al ZEoA
biochanin A % silymarin®| doxorubicin®] ICsy #+& 74
At Zhang 59 AHE U5t}

PEEhZe] tEAQ AAQ! verapamile] ¢ ME2
FEle] DNM9] &S A =H AX U ddAe =
g S7HA AE 548 /M Ag B 975 &9
A 4= AU} (Figure 1, 2 2 Table I).

£ A7 ARSEE T7EA9] A AEE 7Hed oA
4€ A MES-SA/DX5 AX2XE DNMe &g 7+
2PN AE U DNMY 23& Z7A NE =4
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