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Motivation and Aim: Development of new in vivo and in vitro models of brain diseases 
is one of the objectives of translational studies in Neuroscience. Solving this problem 
will ensure progress in understanding the mechanisms of brain functioning, deciphering 
the pathogenesis of central nervous system diseases (neurodegeneration, 
neurodevelopmental disorders, neuroinflammation, etc.) [1–4]. 
Methods and Algorithms: Using modern protocols of cell biology, neurobiology, and 
bioengineering, we have developed several original models of the neurovascular unit, 
neurogenic niche, and blood-brain barrier in vitro. These models allow us to reproduce 
some important aspects of intercellular communication, metabolic control, neurogenesis, 
angiogenesis/barriergenesis, functional activity and damage of neuronal, glial, and 
endothelial cells.  
Results: We will present an analysis of up-to-date methods and approaches to in vitro 
modeling of brain tissue, application of various multicellular ensembles, scaffolds and 
structures to reproduce the mechanisms of plasticity, protocols used for monitoring the 
viability and functional competence of cells and tissues, and key criteria applied for such 
models, as well as prospects for their further improvement. 
Conclusion: The choice of an adequate model and biomarkers is a key success factor in 
translational research in medicine. Modern technological solutions make possible the 
most reliable reconstruction of mechanisms of brain plasticity in the in vitro systems as 
well as to promote the development of new pharmacological agents with precise 
targeting and high efficacy. 

References 
1. Salmina A.B., Malinovskaya N.A., Morgun A.V., Khilazheva E.D., Uspenskaya Y.A., Illarioshkin 

S.N. Reproducibility of developmental neuroplasticity in in vitro brain tissue models. Rev Neurosci. 
2022. doi: 10.1515/revneuro-2021-0137. 

2. Salmina A.B., Kapkaeva M.R., Vetchinova A.S., Illarioshkin S.N. Novel Approaches Used to 
Examine and Control Neurogenesis in Parkinson's Disease. Int J Mol Sci. 2021;22(17):9608. doi: 
10.3390/ijms22179608. 

3. Salmina A.B., Kharitonova E.V., Gorina Y.V., Teplyashina E.A., Malinovskaya N.A., Khilazheva 
E.D., Mosyagina A.I., Morgun A.V., Shuvaev A.N., Salmin V.V., Lopatina O.L., Komleva Y.K. 
Blood-brain barrier and neurovascular unit in vitro models for studying mitochondria-driven 
molecular mechanisms of neurodegeneration. Int J Mol Sci. 2021;22(9):4661. doi: 
10.3390/ijms22094661. 

4. Salmina A.B., Komleva Y.K., Malinovskaya N.A., Morgun A.V., Teplyashina E.A., Lopatina O.L., 
Gorina Y.V., Kharitonova E.V., Khilazheva E.D., Shuvaev A.N. Blood-Brain Barrier Breakdown in 
Stress and Neurodegeneration: Biochemical Mechanisms and New Models for Translational Research. 
Biochemistry (Mosc). 2021;86(6):746-760. doi: 10.1134/S0006297921060122. 

   


	Пустая страница
	Пустая страница



