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Effects of hypoxic conditioned medium of cerebral cortex cells on proliferation of neural stem cells and related

signal pathways
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School of Kinesiology, Shanghai University of Sport, Shanghai 200438, China

[Abstract] Objective To investigate the effects of hypoxic conditioned medium (HCM) of cerebral cortex cells on the
proliferation of neural stem cells (NSCs) and to discuss the role of phosphoinositide 3-kinase (PI3-K) and c-Jun N-terminal
kinase (JNK) signal pathways in the process. Methods The cerebral cortex cells of newborn SD rats (within 24 h after birth)
were primarily cultured for 5 days, the cells were then cultured under 4% O,, 1% O, or normal oxygen for 6 h, and the
cultured media were collected as the HCM and normoxic conditioned medium (NCM). The specific inhibitors of PI3-K and JNK
(LLY294002 and SP600125) were added into the conditioned medium to culture NSCs. And then immunofluorescence staining
was performed to identify NSCs in the neurospheres. The proliferation efficiency(number of neurospheres) and speed (diameter
of neurospheres) were used to analyze the effects of hypoxic conditioned media on the proliferation of NSCs. Results The
proliferation efficiencies of 4% HCM and NCM groups were significantly higher than that of 1% HCM group(P<<0. 01), and
there was no significant difference between former two groups. The proliferation speed of two HCM groups was significantly
faster than that of the NCM group(P<C0. 01), with the speed of 4% HCM group being the fastest one. The two inhibitors
inhibited both the proliferation efficiency and speed of NSCs in the 4% HCM group(P<C0. 01), and the inhibitory effect of
LY294002 was more prominent after 24 h. Conclusion 4% HCM of cerebral cortex cells can promote the proliferation speed of

NSCs, and PI3-K pathway may play an important role in it.
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Fig 1 Cerebral cortex cells were primary cultured and neurospheres were produced

after 72 h in different culture conditions identified by Nestin immunofluorescence staining

A: The cerebral cortex cells were cultured with Neurobasal and 2% B27 for 5 d; B: The neurospheres in normoxia condition

medium; C; The neurospheres in 1% hypoxia condition medium; D; The neurospheres in 4% hypoxia condition medium; E; Nestin

positive expression in the neurospheres through immunofluorescence staining. Original magnification: X400 (A.E); X200 (B-D)
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Fig 2 Effects of different HCM on the
proliferation efficiency of NSCs
NSCs: Neural stem cells; HCM: Hypoxia condition medi-
um; NCM: Normoxia condition medium. ** P<C0.01 vs 1%

HCM group. n=3, ¥=£s
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Fig 3 Effects of different HCM on the
proliferation speed of NSCs
NSCs: Neural stem cells; HCM: Hypoxia condition medi-
“rP<C0.01 vs
NCM group; * P<C0.01 vs 1% HCM group. n=3, %5

um; NCM: Normoxia condition medium.
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Fig 4 Effects of LY294002 and SP600125
on the proliferation efficiency of NSCs
NSCs: Neural stem cells; HCM: Hypoxia condition medi-
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NSCs: Neural stem cells; HCM: Hypoxia condition medi-
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Fig 6 Effect of 1.Y294002 on the proliferation of NSCs
The neurospheres produced in the hypoxic cultured medium
containing 1.Y294002 present air bubbles, and their diameters

become shorter as time goes by. Original magnification: X200
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