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Abbreviations
DPSCs
D-DPSCs
Un-DPSCs
EEG

TBI

GFAP
BDNF
NeuN
OligY

ESC

MSC

NSCs
iPSCs
BMSCs
NFH

NTD

PW

AW

PBS

DAPI

mea.’ob;w).e‘ﬁ

Dental pulp stem cells
Differentiated dental pulp stem cells
Un-differentiated dental pulp stem cells
Electroencephalography

Traumatic brain injury

Glial fibrillary acidic protein

Brain derived neurotrophic factor
Neuronal nuclei protein
Oligodendrocyte transcription factor
Induced pluripotent stem cell
Mesenchymal stem cells

Neural stem cells

Induced pluripotent stem cells

Bone marrow-derived mesenchymal stem/stromal cells

Neurofilament H

Novel texture discrimination
Principal whisker

Adjacent whisker
Phosphate-Buffered Saline

4' 6-diamidino-2-phenylindole


https://www.google.com/search?sxsrf=ALeKk01LdPHmxsQb2sgSp0eRZh35SU-_lA:1607626223662&q=Traumatitic+brain+injury&nfpr=1&sa=X&ved=2ahUKEwiMrPivisTtAhWKgVwKHe0NCPEQvgUoAXoECA0QLg

SDS-PAGE

PVDF

TBST

NGF

YNT-3

GDNF

PDGF

VEGF

Sodium dodecyl sulfate polyacrylamide gel electrophoresis
Polyvinylidene difluoride

Tris-buffered saline with 0.1% Tween

Nerve growth factor

Neurotrophin-3

Glial cell-derived neurotrophic factor

Platelet-derived growth factor

Vascular endothelial growth factor
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Abstrac

Introduction : Stem cells can improve the functional defects of many diseases of the central
nervous system, including brain damage. Rodents use their whiskers to get tactile information
from their surroundings. The primary processing of tactile information is concentrated in the
parietal sensory cortex of the rat. Here, we examined how transplantation of stem cells into the
lesioned barrel cortex can help in recovery of sensory capacities.
Method: In this experimental study, 150 male Wistar rats (200-230 g) were used. We induced
mechanical lesions in the right barrel cortex area of male rats. To evaluate their tactile abilities,
sand papers with different roughness (P40, P100, P140) in lesion and control groups were used.
Three days after lesioning, rats received one of three transplantation types: un-differentiated
dental pulp stem cells (Un- DPSCs) or differentiated dental pulp stem cells (D-DPSCs), or vehicle
(Cell medium). A fourth group of rats was control without any surgery. In stem cells therapy
groups for 4 consecutive weeks, starting one week after transplantation, we evaluated the rats’
preference to explore novel textures as a measure of sensory discrimination ability. Responses of
left barrel cortical neurons ON response, OFF response and CTR to controlled deflections of right
whiskers were recorded using extracellular single-unit recordings technique, also measured the
expression of brain derived neurotrophic factor (BDNF), neuronal nuclei protein (NeuN),
neuroliginl, oligodendrocyte transcription factor (Olig 2), nestin and glial fibrillary acidic
protein (GFAP) by immunohistochemistry and western blotting methodes.
Results: Novel texture discrimination test (NTD) parameters showed that rats in lesion groups
were not able to differentiate between new and old sand paper compared to homologous control

groups. Unilateral mechanical lesion decreased the rats’ preferential exploration of novel textures



compared to the control group across the 4-week behavioral tests. Following stem cell therapy,
the rats’ performance significantly improved at week 2-4 compared to the vehicle group. In
electrophysiological level, the barrel neural cortical spontaneous activity and the ON and OFF
response magnitude of intact barrel cortex neurons in the lesion group decreased compared to the
intact group but in transplanted stem cells group function improved compare to vehicle group.
The ON response of Barrel D2 cells (PW and D1, C1, C2, C3, D3, E3, E2, E1 AW) and CTR also
showed a significant increase in OFF responses in cell therapy groups compared to the solvent
group. Compared to the control group, there was a significant decrease in the expression of
Nestin, NeuN, Olig 2, BDNF, Neuroliginl and a significant increase in the expression of GFAP
in the vehicle group. The expression of the neural markers was significantly higher in DPSCs
compared with the vehicle group whereas GFAP level was lower in DPSCs compared to vehicle.
Discussion: We found that tactile discrimination ability of rats significantly decreased in the
lesion group compared to the intact rats and transplantation of dental pulp mesenchymal stem
cells can improve the rats’ recovery for sensory discrimination in the barrel cortex post lesion.
Therefore, stem cell therapy can provide a regenerative drug for brain damage.

Keywords: Barrel cortex; Tactile discrimination; Lesion; Dental pulp stem cells; Rats.



KERMAN UNIVERSITY
OF MEDICAL SCIENCES

Facullty of Medicine

In Partial Fulfillment of the Requirements for the Degree of PhD

Title
The effect of mesenchymal stem cells transplantation on cognitive impairments

following cortical damage in rats
By

Mansoureh Sabzalizadeh

Supervisors

1-Dr. Vahid sheibanil 2-Dr. Mohammad Reza Afarinesh

Advisors
1-Dr. Saeed Esmaeili-Mahani | 2-Dr. Alireza Farsinejad
|3-Dr. Ehsan Arabzadeh

Thesis No: (581) Date: (February, 2021)



