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Improvement of hematopoietic stem cell function based on the mechanism
of action to promote regeneration of damaged tissues
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Project Outline

We have found and reported that the basic mechanism of regenerative therapy using

hematopietic stem cells (HSC) is direct cell-cell interaction via gap junctions (Stroke 2020),
and have continued to elucidate the detailed mechanism. As a result, it was found that the
regeneration-promoting effects of HSC transplantation require the proper functioning of many
factors, including (1) rolling by sugar chains, (2) cell adhesion by integrins, (3) metabolite
transfer by gap junctions, and (4) direct intercell signalling related to cell differentiation. In
particular, (2) cell adhesion by integrin B2 (CD18), (3) transfer of metabolites such as
glycolytic substrates via gap junctions, and (4) cell activation signalling have been found to be
important for adequate function in stem cell therapy, and this study aims to establish methods
to improve action via these and improve HSC function.

Mechanism of action of HSC therapy

Improved HSC function

HSC provides energy source (such as glucose) to injured
cell through gap junction that turns on activation switch
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The efficacy of HSCs in the treatment of stroke has been demonstrated in clinical trials

following the acquisition of a non-clinical POC, and HSC therapy has also been shown to be
effective in dementia (Frontiers in Aging Neuroscience 2022). The results of this research are
planned to be applied and developed not only for stroke but also for dementia treatment, and
a completely new dementia treatment is being developed to regenerate new memory capacity
by promoting neural regeneration of the hippocampus in dementia patients.

Target diseases : stroke, dementia
Patent information : PCT/JP2022/026147. Patent 2022-46721
Research system : FBRI, Japanese Red Cross KINKI Block Blood Center






