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Directed differentiation of mouse embryonic stem cells into neuronal

cells induced by icaritin in vitro

ZHU Dan-yan,ZHANG Xiang-nan,DU Yue,et al (Institute of Pharmacology & Toxicology and
Biochemical Pharmaceutics, College of Pharmaceutical Sciences, Zhejiang University, Hangzhou
310058,China)

[Abstract] Objective: To evaluate the inductive effects of icaritin (ICT) on the directed
differentiation of mouse embryonic stem (ES) cells into neuronal cells in vitro. Metheds: ES cells
were cultured with embryoid body (EB) formation cultures,ICT in different concentrations was
added in the cultural media and the cells were harvested in several differentiation phases. The
expression spectrums of neuronal cell-specific genes and proteins were verified by semi-
quantitative RT-PCR and immunocytochemistry analysis,respectively. Results: Differentiation of
neurocyte phenotype from ES cells was promoted by ICT in a concentration- and time- dependent
manner. ICT at 10" "mol/L significantly enhanced the differentiation toward neuronal cells,and up
to 80% of EBs outgrowth in d 8+ 8 incubation. The gene expressions of 8-tubulin II in neuron
and GFAP in glialcells were detected in neuronal cell phenotype derived from EBs. Furthermore,
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nestin was detected in precursor cells, 3-tubulin I and GFAP were detected in the generated
precursor neurocytes immunocytochemically. Conclusion: Directed differentiation of neurons is
facilitated by ICT in EB formation culture, which is associated with the expression of
developmental-dependent gene and protein.
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Fig. 1 Chemical structure of ICT
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Fig. 2 Procedure of directed differentiation of neurons from mouse ES cells induced by ICT
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Table 1 Primers and conditions for RT-PCR

B R 519515’ -3") =K B /bp BARE/C EFEK
. TGACGGGGTCACCCACACTGTGCCCATCTA

B-actin 660 55 30

CTAGAAGCATTTGCGGTGGACGATGGAGGG
. GGTGTCCGAGTACCAGCAGT

B-tubulin T 233 58 40
GAAGAGCACCAGAGACCCAG
AAGCTCCAAGATGAAACCAACCTGA

GFAP 326 58 40

GCAAACTTAGACCGATACCACTC

PCR R % : 94 CAB 305,72 CEEH60
s,B-tubulin T ,GFAP,B-actin & k iR 43 5 2

58'C.58C.55C, 4> BI4E3F 40,40,30 %, KK
B JE 72 CHELEEM 10 min, 4 CAHEFE ., PCR
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ANOVA i, Z#H EF B LR A LSD
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Fig. 3 Morphogenesis characteristics du-
ring the course of neuronal cell

differentiation from mouse ES cells
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Fig.4 Dose- and time-effect relationships
of ICT on the directional differentia-

tion of ES cells into neuronal cells
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Fig. 5 Expressions of B-tubulin I and GFAP mRNA of EBs analyzed by semi-

quantitative RT-PCR
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Fig. 6 Positive immunostaining of neurocytes directed differentiation from EBs

treated with ICT 10 "mol « L™!
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