Journal of North Khorasan
University of Medical Sciences S?
No 57, Volume 15, Issue 1

Research Article

Transplantation of Induced Pluripotent Stem Cells (iPSCs) into Cuprizone
Model of Demyelination in Rat

Morteza Aminpourt™=’, Maryam Nazm Bojnordi?*/, Ehsan Enderami®'*’, Hatef
Ghasemi Hamidabadi**", Mansoureh Mirzaie®

1M.Sc Student, Department of Anatomy and Cell Biology, Faculty of Medicine, Mazandaran University
of Medical Sciences, Sari, Iran

2 Assistant Professor, Department of Anatomy and Cell Biology, Faculty of Medicine, Mazandaran
University of Medical Sciences, Sari, Iran

3 Assistant Professor, Department of Medical Biotechnology, School of Advanced Technologies in
Medicine, Mazandaran University of Medical Sciences, Sari, Iran

4 Associate Professor, Department of Anatomy and Cell Biology, Faculty of Medicine, Mazandaran
University of Medical Sciences, Sari, Iran

5 Investigator, Department of Anatomy and Cell Biology, Faculty of Medicine, Mazandaran University
of Medical Sciences, Sari, Iran

*Corresponding author: Maryam NazmBojnordi, Department of Anatomy and Cell Biology, Faculty of Medicine,
Mazandaran University of Medical Sciences, Sari, Iran. E-mail: bojnordim@yahoo.com
DOI: 10.32592/nkums.15.1.43

How to Cite this Article:

Aminpour M, Nazm Bojnordi M, Enderami S E, Ghasemi Hamidabadi H, Mirzaie M. Transplantation of Induced
Pluripotent Stem Cells (iPSCs) into Cuprizone Model of Demyelination in Rat. J North Khorasan Univ Med Sci.
2023;15(1):43-51. DOI: 10.32592/nkums.15.1.43

Received: 05 November 2022  Abstract

Accepted: 31 January 2023 Introduction: Multiple Sclerosis (MS) is a neurodegenerative inflammatory disease
Keywords: with a wide range of axonal demyelination and sensory-motor disorders. Today, stem
Demyelination model cell therapy is an appropriate choice for MS management. Induced Pluripotent Stem
Induced pluripotent stem  cells (iPSC) are pluripotent stem cells that have neuroprotective effects with
cells . neuroglial differentiation potential. In this study, we used iPSCs to improve
Multiple sclerosis remyelination and behavioral function in model of cuprizone multiple sclerosis
Remyelination disease in rats.

Transplantation Method: Human iPSCs were cultured and extended on a mouse embryonic fibroblast

feeder cell layer inactivated with mitomycin-C in DMEM/F12 supplemented with
20% knockout serum replacement, 0.1 mmol/L nonessential amino acids, and 10
ng/mL of recombinant human basic fibroblast growth factor in a 5% CO2 and 95%
humidity. The demyelination model was induced using a 0.2 oral Cuprizone regime.
Thereafter, iPSCs were transplanted after six weeks. Remyelination was investigated
via histological assessments and immunocytochemistry following six-week post-
transplantation. The functionality was evaluated using behavioral tests, BBB, and
Footprint following six-week post-transplantation.

Results: The results of in vivo studies showed that after specific myelin tissue staining,
the cuprizone diet led to the induction of demyelinated areas in the brain tissue six
weeks after the cuprizone diet. Differentiation of transplanted cells was confirmed
via the immunocytochemistry technique of PLP. The results of the Footprint test
showed that the motor function of the paws of the animals improved compared to
the control group. Moreover, BBB behavioral tests showed improved symptoms in
the experimental groups that received the cells.

Conclusion: In total, iPSCs can improve remyelination and functional recovery
following transplantation into the Cuprizone demyelination model in rats. Therefore,
iPSC therapy could improve behavioral function in multiple sclerosis disease.
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