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Background

Neural progenitor cells (NPCs) are multipotent and self-
renewing cells during development and throughout
adulthood. A key question in NPCs transplantation
therapies is which stage NPCs from human embryonic
brain development are ideal donor.

Methods

In this study, we investigated the difference of survival,
proliferation and apoptosis of NPCs from 12 w, 16 w
and 20 w human embryonic brain, and the phosphoryla-
tion of mitogen-activated protein kinases (MAPKs) sig-
naling molecules. The NPCs survival was evaluated by
trypan blue staining. The NPCs proliferation was evalu-
ated by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazo-
lium bromide (MTT) assay, diameter measurement of
neurospheres and cell cycle analysis. The cell death of
NSCs was evaluated by Hoechst staining. The expres-
sion of phosphorylated extracellular signal regulated
kinase (ERK), c-Jun N-terminal protein kinase (JNK)
and p38 were analyzed by immunoblotting assay.

Results

The results showed that the survival of human NPCs
gradually decreased with human embryonic brain devel-
opment in vitro; the NPCs proliferation gradually
decreased in cell activity, diameter of neurospheres and
cell division with human embryonic brain development,
and the NPCs apoptosis gradually increased. Phosphory-
lation of ERK1/2 gradually decreased with human
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embryonic brain development, however phosphorylation
of p38 MAPK gradually increased, and there were no
significant change in p-JNK2 level.

Conclusions

The results suggest that self-renewal potential of NPCs
decreased in vitro during human embryonic brain devel-
opment, the activation of ERK signaling pathway were
decreased in the process, and human NPCs from 12-
week fetuses cortex were ideal donor for cell transplan-
tation therapy because of their advantage in terms of
survival and proliferation at this period.
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