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Modulation of P-glycoprotein Activity by Flavonoids in
Human Uterine Sarcoma Cells

Eun Jung Go, Soo Yeon Chung, Na Hyung Kim and Hwa Jeong Lee'

College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
(Received October 25, 2003 + Accepted November 25, 2003)

ABSTRACT-One of the possible mechanisms of multi-drug resistance found in cancer cells is the over-expression of P-
glycoprotein (P-gp). Studies have shown that compounds in plants including vegetables and fruits not only have anticancer
activities but may also modulate P-gp activity. The effect of flavonoids and organic isothiocyanate on P-gp activity was stud-
ied in human uterine sarcoma cell lines, MES-SA (sensitive) and MES-SA/DXS5 (resistant) cells. The accumulation of
daunomycin (DNM), a P-gp substrate, was approximately 10 times greater in the sensitive cell as compared to the resistant
cells over the entire time course (up to 2 hours). The positive control, verapamil increased the two hour accumulation of
DNM while quercetin decreased that of DNM in the resistant cells. 1-Naphtyl-isothiocyanate (NITC) showed no effect on
the two hour accumulation of DNM. The ICs, values for DNM in the resistant cells was about 20 times higher than that
observed in the sensitive cells (10.1£1.7 uM vs. 0.5840.28 UM). Verapamil reduced the ICs, value for DNM whereas fla-
vonoids (quercetin and fisetin) increased those for DNM in the resistant cells.

Key words—P-glycoprotein, Flavonoids, Multi-drug resistance, Human uterine sarcoma cells
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Aldrich(St. Louis, USAYMIA 7943t ARE-8191t}. NaCl,
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Figure 1-Micrographs of (A) MES-SA and (B) MES-SA/DX5
Cells. MES-SA (sensitive) and MES-SA/DXS5 (resistant) cells were
observed under inverted microscope.

CPM of *H-DNM/Million Cells
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Figure 2-Time Course of [*H}]-DNM Uptake in MES-SA (@) and
MES-SA/DX5 () Cells. Each data point is presented as the
meantS.D. from three wells in one representative study. The study
was repeated three times with similar results.
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7RO EefR o] =2] quercetin® DNM uptakeS -F-
2124 (p<0.01) A ZAAFAL NITCE el vls] Hok
£ WstE Ho|A] dthFigure 3).

ME =S AES7] Yskd MES-SA AT 2 MES-
SA/DX5 MXEZE 2717 B3 ddAel DNM $HA) wjjoksh
o dojzl IC50 e Z¥z) 0584028 uM(n=5) 2 10.1+
L70 uM@n=5)°Ie™ o] A4S Fs| MES-SA/DXS A%

J. Kor. Pharm. Sci., Vol. 33, No. 4(2003)



308 327 - A

180.0 .
1600 t
140.0
1200
100.0
8.0
a0

400

Daunomycin Accum ulation {% of Control)
*

200

a0

DNM DNM+Verapamil  DNM+Quercetin ~ DNMNITC

Figure 3—Effect of Quercetin and NITC on DNM Uptake in MES-
SA/DXS Cells. The two hour accumulation of 0.025 uM DNM was
examined in the presence and absence of 100 UM dietary com-
pounds. Verapamil, P-gp inhibitor was used as a positive control.
Each data point represents the meantS.D. (n=5-7).

#*n<0.01 compared with control and **p<0.001 compared with con-
trol.
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Figure 4-DNM Cytotoxicity in MES-SA (@) and MES-SA/DX5
(O) Cells. The effect of different concentrations of DNM on cell
growth of MES-SA and MES-SA/DXS cells was examined. Each
data point represents the meantS.D. from five wells in one rep-
resentative study. The study was repeated three times with similar
results.

*p<0.001 compared with control and **p<0.0001 compared with
control.
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Table I-ICs, Values of DNM in MES-SA and MES-SA/DX5
Cells (uM)

MES-SA (sensitive) ~ MES-SA/DXS (resistant)

Control 0.5840.28 (5) 10.1£1.70 (5)
Verapamil 0.5510.42 (3) 1.3140.38 (3)*
Quercetin 1.0110.48 4) 18.0£5.55 (3)

Fisetin 1.3910.64 (3) 14.9+1.24 (3)

NITC 2.73+x1.75 (3) 8.57+2.85 (3)

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