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Inducement and Differentiation of Rat Bone Marrow Cells into
Nerve Cells In Vitro
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Abstract  Objective  To explore a method of differentiating the whole bone marrow cells into
nerve cells and observe the way of development; meanwhile, to determine the expression level of
nerve cell specific antigen marker —nestin and neuronal nuclei protein NeuN . Methods The whole
bone marrow cells from the femurs and tibias of albino Sprague-Dawley adult rats were cultured. The
expression tendency of nestin and NeulN positive cells from bone marrow cells to nerve cells was
traced by immunocytochemical method and the fluorescein activated cell sortor(FACS) analysis.

Results Weak positive nestin and NeuN cells on the fifth day after culture were detected by immunocyto-
chemical staining. After inducement, strong positive nestin cells peaked on the 15th day after cul-
ture. However, NeuN positive cells peaked on the 25th ~ 30th day after culture. The fluorescein activat-
ed cell sortor synchronistically manifested nestin and NeuN positive cells. The expression rates of
nestin and NeuN positive cells were 3. 4% and 2. 5% respectively on the 15th day after culture. As
the bone marrow cell differentiation went on, the expression rate of nestin positive cells peaked to
22.7% on the 15th day and NeuN positive cell to 41. 2% on the 30th day. Whereas, the percentage

of nestin positive cells was 5. 9% on the 30th day following the cell culture. The neurons and glial
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cells were identified by immunocytochemistry.

Conclusion The way of rat bone marrow cell differen-

tiating into nerve cell may be explored by detection of markers of both neural stem cell and neu-

ronal specific antigen by FACS analysis. The expression of nestin as well NeuN in earlier period

can be shown in nerve precursor derived from bone marrow.
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Fig. 1  Immunocytochemical identification of rat bone marrow cells cultured in different stages in vitro (chromogentic
reaction of DAB)
a: Weakly positive nestin cells were cultured at the 5th day ( x400) b: weakly positive NeuN cells were cultured at the 5th day ( x400) c:

Nestin positive cells were cultured at the 7th day ( x200) d: NeuN positive cells were cultured at the 7th day ( x200) e: Nestin positive cells were
cultured at the 15th day ( x200) f: NeuN positive cells showed fusiform shape and began to differentiate at the 25th day ( x200) g: Neuro-like NeuN
positive cells took on reticular structure at the 30th day following culture ( x400) h: NeuN positive cells proliferated and formed into primary clone

spheres at the 25th day after the culture ( x200) i: Nestin positive cells proliferated and formed into primary clone spheres at the 15th day ( x 400)
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Fig.2  Immunocytochemical stain of differentiating cells from rat bone marrow ( chromogentic reaction of DAB )

a: MAP-2 positive cells were cultured at the 30th day, x200 b: GFAP positive cells were cultured at the 30th day, x400 c: CNP positive cells

were cultured at the 30th day, x 400
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Fig. 3 The expression rate of nerve cell specific

antigen marker nestin and NeuN during the inducement

and differentiation of rat whole bone marrow cells into

nerve cells by FACS analysis
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