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Apoptotic Effect of Ethanol Extracts of Bojungbangamtang and Acidic Polysaccharide
of Korea Red Ginseng in a MCF7/adR Multidrug-resistance Breast Cancer Cells

Gyu-In Ahn*, Cheol-Hwan Park*, Eun-Ok Lee*, Hyo-Jung Lee*, Jae-Ho Lee*, Kwan-Hyun Kim?*,
Yun-Hee Rhee*, Yu-Sung Jang*, Sang-Tae Kim** and Sung-Hoon Kim****#
*Graduate School of East-West Medical Science, Kyunghee University, Yongin 446-701, Korea
**Nano-Bio of Research Institute, Division of Nanoscience, Ewha Womans University, Seoul 120-750, Korea
***College of Oriental Medicine, Kyunghee University, Seoul 131-701, Korea

Abstract — This study was undertaken to determine whether the 9 herbal complex induces apoptosis in humnan breast can-
cer MCF-7 cells and adriamycin-resistant MCF7/adR cells. Ethanol extracts of Bojunghangamtang (BBTE) and acidic
polysaccharide of Red Ginseng (GIN) induced cell death in both MCF-7 and MCF7/adR cells. Ethanol extracts of Bojung-
bangamtang and acidic polysaccharide of Red Ginseng also induced Gy/M cell cycle arrest and increased TUNEL positive
cells in MCF7/adR cells. In addition, flow cytometric analysis revealed the decreased expression of P-glycoprotein (P-gp) in
ethanol extracts of Bojungbangamtang and acidic polysaccharide of Red Ginseng treated MCF7/adR cells. Similarly,
decreased protein levels of P-glycoprotein and multidrug resistance associated proteins-1 were also determined by immu-
nocytometry in ethanol extracts of Bojungbangamtang treated MCF7/adR cells. Taken together, these data indicate that eth-
anol extracts of Bojungbangamtang and acidic polysaccharide of Red Ginseng inhibit the function of ABC transporters such
as multidrug resistance associated proteins (MRPs) and P-glycoprotein as welle as induce apoptosis in MCF7/adR cells.
Thus, these data suggest that ethanol extracts of Bojungbangamtang and polysaccharide of Red Ginseng can be candidates
for the treatment of multidrug-resistant MCF7/adR cells.

Keywords [1 BBTE, GIN, multidrug-resistance, P-gp, MRP-1, MCF7/adR, apoptosis
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Table I - The botanical origins and ratioc of crude drugs of Bojung-bangamtang

Crude drug Botanical origin Place weight (g) Specimen no.
Agaricus mushroom Agaricus blazei Murill Korea 40 GSMO011
Atractylodis Macrocephalae Rhizoma Atractylodes macrocephala Koidz China 12 GSMO012
Ginseng Radix Panax ginseng C.A. Meyer Korea 20 GSM013
Polyporus Polypours umbellatus (PERS) Fries China 12 GSMO014
Citri Pericarpium Citrus unshiy Markovich Korea 8 GSMO015
Astragali Radix Astragalus membranaceus Bunge Korea 8 GSMO16
Dioscoreae Rhizoma Dipscorea japonica Thunb Korea 8 GSMO017
Angelicae giantis Radix Angelica gigas Nakai Korea 8 GSM018
Glycyrrhizae Radix Glycyrrhiza uralensis Fisch China 4 GSMO019
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Fig. 1 - Morphological change of MCF-7 and MCF7/adR cells. MCF-
7 (A) and MCF7/adR cells (B) were treated with vincristine
(50 ng/ml), 50 pg/m/ of BBRTE, BBTW, POLY and GIN for
24 h. The morphology was observed by phase contrast
microscopy. Bar, 25 ym.
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Fig. 2 - BBTE and GIN induced growth arrest in MCF7/adR cells. Cells were treated with vincristine (50 ng/mi), 50 pg/m/ of BBTE, POLY
and GIN for 24 h (A) and various concentration of GIN for 72 h (B). Subsequent distribution in different phases of the cell cycle was
determined by FACS analysis as described in Materials and Methods.
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Fig. 3 —-BBTE and GIN induced apoptosis in MCF7/adR cells. Cells
were treated with 50 pg/m/ of BBTE and GIN. After 24 h
treatment, cells were labeled with biotin-dUTP, and stained
with secondary antibody avidin-FITC and DAPI, and then
analyzed by fluorescence microscopy. Bar indicates 25 um
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Fig. 4 - BBTE and GIN decreased P-gp expression in MCF7/adR
cells. Cells were treated with vincristine (50 ng/m), 50 pg/
m/ of BBTE and GIN. After 24 h treatment, cells were
stained with P-gp antibody and expression level of P-gp was
determined by FACS (A). (B) Percentage of P-gp expressed
and P-gp nonexpressed portion were indicated.
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Fig. 5-BBTE and GIN inhibited P-gp and MRP-1 expression in
MCF7/adR cells. Cells were treated with 50 pg/m/ of
BBTE and GIN. After 24 h treatment, cells were labeled
with anti-P-gp (FITC) antibodies or MRP-1 (Alexa Fluor594)
and analyzed by confocal microscope. Bar indicates 25 pm.
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