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INTRODUCTION: Adult neural crest-derived 
multipotent stem cells (NC-MSCs) are showing 
great promises in treatment of CNS and PNS 
diseases. The aim is to study the therapeutic 
potential of NC-MSCs in an in vitro model of 
ischemic injury of hippocampus. 

METHODS: Organotypic hippocampal culture 
was done according to L. Stoppini [1]. The slice 
oxygen-glucose deprivation (OGD; in vitro model 
of ischemic injury) was performed in gas chamber 
(10 min, 35°C). Two hours following 
OGD/reoxygenation, 2.5×105 NC-MSCs were 
overtopped a slice. Adult NC-MSCs were isolated 
from the bulge of whisker follicle of FVB-Cg-
Tg(GFPU) 5Nagy/J GFP mice by M. Sieber-Blum 
method [2] in our modification [3]. Neurotrophins 
production was detected by Multi-Neurotrophin 
RapidTM ELISA kit (Biosensis). NC-MSCs 
phenotype, clonogenic and multilineage 
differentiation potential have been determined. 
Immunohistochemical staining of hippocampal 
slices was done with GFAP; NeuN, olig-2, Iba-1, 
nestin, β-III-tubulin and GFP antibodies. 

RESULTS: The NC-MSCs were 
Sox10+nestin+CD44+CD73+CD90+CD117+CD271+

Sca-1+CD45, had high clonogenicity potential 
(CFU – 62.8±2.5%), were able to differentiate into 
multiple cell types (neurons, glial cells, 
melanocytes, osteoblasts, chondrocytes and 
adipocytes) and produced the neurotrophins (NGF 
– 1.2±0.4; BDNF – 2.4±0.6; NT3 – 0.7±0.1; NT4/5 
– 2.1±0.2 ng/ml per 106 cells over 24h). It has 
been shown that the OGD led to death of 
hippocampal CA1 neurons and to reactive 
gliosis. NC-MSCs transplantation resulted in 
gliosis reduction and preservation of CA1 
neurons quantity. The transplanted NC-MSCs 
survived during entire period of a study (14 
days), were distributed in damaged areas of 
hippocampal tissue, but did not differentiate 
into any CNS cell type. 
 

 
Fig. 1: Immunohistochemical staining of 
hippocampal slices for NeuN+ neurons (A, B – 
green, C - red), GFAP+astrocytes (A, B, D - red), 
olig-2+ oligodendrocytes (C - blue), β-tubulin-III+ 
neurons (D - blue) and GFP+ NC-MSCs (C, D - 
green), CA1 area. A - control; B - 14 days after 
OGD; C-D – 14 days after OGD+NC-MSCs. 

Table 1. Quantitative analysis of NeuN+ neurons 
Experimental 

groups 
number of 
slices (n) 

number of 
NeuN+ nuclei 

Control slices n=7  454.0±39.3 
Slices after OGD 
OGD+NC-MSCs  

n=7 
n=23 

197.1±22.2 
468.1±19.2 

 

DISCUSSION & CONCLUSIONS: Our results 
demonstrated significant neuroprotective effect of 
NC-MSCs transplantation. It seems to be it was 
realized via paracrine action without differentiation 
of NC-MSCs into CNS cell types. It can be 
perspective way for the ischemic stroke cellular 
therapy. 
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