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Abstract
Objective: 

-
phogenes and cytokines that alter in time and space throughout embryonic life. The aim of 
this study was to evaluate the developmental effect of embryonic CSF on proliferation and 
differentiation of neuroprogenitor cells in different gestational age.

Materials and Methods: In this In this experimental study, we examined the role of e-
CSF on proliferation and differentiation of neuroprogenitor cells using neurosphere culture 
method. Neurospheres size analysis and MTT assay were used to assess cell proliferation 
after four days in vitro. Glial differentiation study was carried out by immunocytochem-

cells were measured by image analyzer (image J). The data were analyzed by one-way 
ANOVA, followed by the Tukey’s post hoc test. Data were expressed as mean ± SEM, and 

Results: Viability and proliferation of neuro progenitor cells in cultures conditioned with 

decrease in percentage of GFAP-positive cells was found following the application of CSF 
from E16 and E18 embryos, but not E20 CSF.

Conclusion: Our data suggest that, e-CSF altered proliferation and differentiation of neuro pro-
genitor cells in age dependent manner. E16 and E18 CSF enhanced proliferation and viability of 
neuro progenitor cells, and inhibited differentiation to glial fate in comparison with control group. 
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Introduction

factors. Intrinsic factors include transcription fac

capacity and are in close contact with signaling 
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production after neural tube closure depends on two 

The hydrostatic pressure is produced by this accumu

of neuro progenitor cells in different gestational age.

Materials and Methods
Animals

as embryonic day 0 (E0). Embryonic age was calcu

the fetuses were dissected out. Each pregnant dam 

CSF collection 

pettes and capillary action without aspiration. Aspira

natant was transferred into another sterile tube. These 

a
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in vitro

medium without mitogens in order to allow them to 
differentiate. After four days in vitro
processed by immunocytochemistry in order to per

MTT assay 

measurable purple solution. Neurospheres were treated 

Immuno cytochemistry 

land). Nuclei were counterstained with propidiom io

Morphometric analaysis  

Statistical analysis  

Results

on proliferation and differentiation of neuropro

was considered as a sign of increasing in prolif
eration rate of neuroprogenitor cells. As shown 

of neurosphere were detected in groups treated 

fects on growth characteristics and morphology 
of neuroprogenitor cells. The media was immedi

roprogenitor cells showed adherent characteristic 
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Fig 1: Photomicrographs of neurospheres were cultured 
in presence of CSF from E16 (B), E18 (C), E20 (D) and 
control (A). Photomicrographs were taken at magnifica-
tion ×400. 
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Fig 2: -

were detected compared with control group. Data are pre-
sented a means ± SEM (**p<0.01).

Fig 3: Effect of high ratio e-CSF on adherence. Higher con-
centration (>10 V/V) of CSF from E16 and E18 are due to 
enhance the adherence of neurosphere to non-coated cul-
ture dish. 
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Fig 4: MTT reduction activity of neurosphere culture 
conditioned with e-CSF and control. Data are expressed 
as a percentage of control levels (cultures without added 
CSF). Culture conditioned with CSF from E16 and E18 
had significant viability and proliferation compared to 
control. Data are presented as mean ± SEM (*p<0.05).

important role in regulating the differentiation of 

differentiation of adherent neuroprogenitor cells to 

Fig 5: Immunocytochemical analysis of GFAP. Photo-micrographs of immuonopositive cells in groups treated with CSF from 
E16 (B), E18 (C) and E20 (D) and control. 
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Fig 6: Effect of e-CSF on neuroprogenitors cells differen-
tiation. GFAP positive cells in culture conditioned with e-
CSF, while in control were evaluated by an image analysis. 

(E16 and E18) were detected compared with control group  
(***p<0.001).

Discussion

in vitro
using rat embryos of different gestational ages. It 

lates proliferation and differentiation of neuropro
genitor cells  in age dependent manner. 

in the proliferation of neural progenitor cells. 

effect on neural progenitor cells isolated from 

progenitor cells proliferation in neurosphere 

tions of cells in different committed state along 

suggested that soluble form of amyloid precur

in vitro
component enhances proliferation of embry

further studies are necessary to understand the 

tains lipoproteins and membranous particles 

it decreases during early rat embryonic life at 
in vivo 

and rat has stimulating role in proliferation and 

promotes differentiation of neural stem cells to 

rarily regulated during early embryonic period 

factors that originate from outside sources (me

that a primary neurosphere conditioned with 

These results are supported by the in vivo

strated that radial glial cells cultured in presence 

ent manner and regulating neuroepithelial cell 
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and affects on normal neurogenesis pathways in 

Conclusion

liferation and differentiation of neuroprogenitor 

teomic composition was altered throughout brain 

in vivo 
and in vitro

fects of them.
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