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Effects of Schisandra Chinensis on Human Breast Cancer Cells

Jung Nam Kim, Han Chae, Young Kyu Kwon, Byung Joo Kimx

Division of Longevity and Biofunctional Medicine, College of Korean Medicine, Pusan National University

Fruits of Schisandra chinensis (SC) Baill are considered a traditional herbal medicine for the treatment and
alleviation of various diseases. The purpose of this study was to investigate the anti-cancer effects of SC extract in
human breast adenocarcinoma cells (MCF-7). We used human breast adenocarcinoma cell line, MCF-7 cells. We
examined cell death by MTT assay and caspase 3 and 9 assay with SC extract. To examine the inhibitory effects of
SC extract, cell cycle (sub G1) analysis and mitochondrial membrane depolarization was done the MCF-7 cells after
one day with SC extract. In addition, to investigate the transient receptor potential melastatin 7 (TRPM7) currents, we
used the whole cell patch clamp techniques. Furthermore, TRPM7 channels were overexpressed in human embryonic
kidney (HEK) 293 cells to identify the role of TRPM7 channels in MCF-7 cell growth and survival. SC extract inhibited
the growth of MCF-7 cells in a dose-dependent fashion. Also we showed that SC extract induced apoptosis in MCF-7
cells by MTT assay, caspase 3 and 9 assay, sub-G1 analysis and mitochondrial membrane depolarization. SC extract
inhibited the TRPM7 currents in MCF-7 cells and in TRPM7 overexpressed HEK 293 cells. Furthermore, TRPM7
channel overexpression in HEK 293 cells exacerbated SC extract-induced cell death. Our findings provide insight into
unraveling the effects of SC extract in human breast adenocarcinoma cells and developing therapeutic agents against

breast cancer.
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Fig. 1. Effect of Schisandra Chinensis extract on cytotoxicity in
MCF-7 cells. MCF-7 cells were incubated with Schisandra Chinensis extract as
indicated dose (ug/ml). After 1 days, cell viability was measured by MTT assay as
described in materials and methods. The values are expressed as percent (%) of
control and each column represents the mean = S.D. *»P<0.01. CTRL: untreated
MCF-7 cells.
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3. mitochondrial membrane depolarization <1
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Fig. 2. Schisandra Chinensis extract leads to increase apoptosis in
MCF-7 cells. MCF-7 cells were incubated with Schisandra Chinensis extract as
indicated dose (zg/ml). After 1 days, sub-G1 peak was measured by FACScan as
described in materials and methods. The values are expressed as percent (%) of
control and each column represents the mean + S.D. *P<0.05. «*P<0.01. CTRL:
untreated MCF-7 cells.
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Fig. 3. Schisandra Chinensis extract leads to increase the
mitochondrial membrane depolarization in MCF-7 cells. MCF-7 cells
were incubated with Schisandra Chinensis extract as indicated dose (ug/ml). After
1 days, mitochondrial membrane depolarization was measured by FACScan as
described in materials and methods. The values are expressed as percent (%) of
control and each column represents the mean + S.D. *P<0.05. «*P<0.01. CTRL:
untreated MCF-7 cells.
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7} AA3) FAHAT MTT assayE JNK 11 inhibitor 3] X A]
100 pg/mlolA] 98.1 £ 1.4%, 200 pg/mlel A 835 + 2.3 %, 300 g
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% (P<0.01), 400 pg/mloll Al 45.2 + 3.2 % (P<0.01), 500 pg/mio]
A 311 + 42 % (P<0.01)9] ME A& A3E HHTHFig. 5). °f
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vz} 2&E9)] 93 apoptosisol] #oldS & 5 9k

M caspase 3
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Fig. 4. Schisandra Chinensis extract increases caspase 3 and 9
activity in MCF-7 cells. Caspase 3 and 9 activities measured by enzyme
assays. The caspase activity of untreated cells was taken to be 100%.
Pan-caspase inhibitor, zZVAD-fmk, (zVAD) at 20 yuM was treated to validate the
analytical method. The specific activity was obtained from three samples per group.
«P<0.05. »P<0.01. CTRL: untreated MCF-7 cells.
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Fig. 5. The effect of Schisandra Chinensis extract on the MAPK
signaling pathway in MCF-7 cells. MTT assays were used to determine cell
viabilities in the presence of (A) JNK Il inhibitor or (B) SB203580 (a p38 MAPK
inhibitor). Cells were treated with the indicated concentrations of Schisandra
Chinensis extract with JNK Il inhibitor or SB203580 (both at 10 M) for 24 hours.
The values are expressed as percent (%) of control and each column represents
the mean * S.D. *P<0.05. =P<0.01. CTRL: untreated MCF-7 cells.
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Fig. 6. The effect of Schisandra Chinensis extract on transient
receptor potential melastatin 7 (TRPM7) channel overexpression in
human embryonic kidney (HEK) cells. TRPM7 cells were treated or not
treated with tetracycline for 1 day. Cells were incubated with Schisandra Chinensis
extract, followed by MTT assay. »P<0.01. The values are expressed as percent (%)
of control and each column represents the mean + S.D. =P<0.01.
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