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Abstract — Neural stem cells (NSCs), with self-renewal and neuronal differentiation capacity, are a feasible resource in cell-
based therapies for various neurodegenerative diseases and neural tissue injuries. In this study, we investigated the effects of
Schisandrae Fructus (SF) on proliferation and differentiation of human embryonic NSCs. Treatment with 70% ethanol extract
of SF increased the viability of NSCs derived from human embryonic stem cells, which was accompanied by increased mRNA
expression of cyclin D1. Whereas 70% ethanol extract of SF also decreased the mRNA expression of nestin, it increased class
I Stublin (Tuj-1) and MAP2 in both growth and differentiation media. Lastly, we found increased mRNA expression of
BDNF in SF-treated NSCs. In conclusion, our study demonstrates for the first time that SF induced proliferation and neuronal
differentiation of NSCs and increased mRNA expression of BDNF, suggesting its potential as a regulator of NSC fate in NSC-
based therapy for neuronal injuries from various diseases.
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ATC CAG GA-3', 5-CTT GGG GCC CTG GGC CTC
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NSCs

Fig. 1. Nestin was expressed in NSCs derived from embryonic
stem cells. Cells were fixed and Nestin expression was
detected by confocal microscopy as described in Material &
Method. Nestin was stained using anti-Nestin monoclonal anti-
body and goat anti-mouse antibody coupled to Alexa Fluor
488.
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Fig. 2. SF increases NSC viability and mRNA expression of
Cyclin D1. NSCs were treated with 0.1, 0.2, or 0.3 mg/mL of
SF for 24 h in growth media. Control cells were treated with
vehicle (DMSO) only. (A) MTT assay. After the reduced pur-
ple-blue MTT formazan crystals were solubilized by DMSO,
cell viability was measured using the absorbance at 540 nm
with ELISA reader. Each bar represents the percentage com-
pared with control (DMSO) (£S.D.). (B) relative mRNA
expression of Cyclin D1. Cyclin D1 expression was detected
by real-time RT-PCR analysis and normalized to that of
GAPDH. Each bar represents the mean fold increase with
respect to control (+S.D.). Differences were statistically signif-
icant at *P<0.05 and **P<0.01.
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Fig. 3. SF decreases mRNA expression of Nestin and increases that of Tujl and MAP2 in differentiation process. NSCs were
treated with 0.2 mg/mL of SF for 4 days in differentiation media. Control cells were treated with vehicle (DMSO) only. Total RNA
was then extracted from the treated NSCs and used to synthesize cDNA. The mRNA expression of Nestin (A), MAP2 (B), and
Tujl (C) was detected by real-time RT-PCR and normalized to that of GAPDH. Each bar represents the mean fold increase with
respect to control (£S.D.). Differences were statistically significant at **P<0.01 and ***P<0.005. (D) Double-labeled immunocy-
tochemistry was performed using antibodies against Nestin (green) and MAP2 (red). The images shown are representative of at least

three experiments.
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Fig. 4. SF decreases mRNA expression of Nestin and
increases that of Tujl in growth media. NSCs were treated
with 0.1, 0.2, or 0.3 mg/mL of SF for 72 h in growth media.
Control cells were treated with vehicle (DMSO) only. The
mRNA expression of Nestin (A) and Tujl (B) was detected by
real-time RT-PCR and normalized to that of GAPDH. Each
bar represents the mean fold increase with respect to control
(#S.D.). Differences were statistically significant at *P<0.05
and **P<0.01.
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Fig. 5. SF increased BDNF mRNA expression in both growth
and differentiation media. NSCs were treated as described in
Fig. 3 and 4. The mRNA expression of BDNF in differenti-
ation media (A) and growth media (B) was detected by real-
time RT-PCR and normalized to that of GAPDH. Each bar
represents the mean fold increase with respect to control
(+S.D.). Differences were statistically significant at *P<0.05
and **P<0.01.
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