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Purpose: Reverse translational research of stem cell therapy for patients with cerebral infarction.

Stem cell therapies using hematopoietic stem cell (HSC) and mesenchymal stem cell (MSC) have been
tried for patients with cerebral infarction, but its mechanism of action remains unclear and a number
of clinical trials have failed to show its therapeutic effects. The purpose of this study is to (1)
clarify the detailed mechanisms of action of stem cell therapies, (2) identify major inhibitory
factors, (3) clarify the relationship between cerebrovascular regeneration and neuronal regeneration,
(4) improve the function of administered stem cells, and (5) improve the efficacy and certainty of

stem cell therapy for cerebral infarction.

Result 1: Elucidation of the detailed mechanisms of HSC transplantation therapy for stroke.

We have found that the basic mechanism of action of HSC about promoting cerebral angiogenesis is a
direct cell-cell interaction via gap junction (Stroke 2020). In this study, we have found that intra—
vascular HSC transplantation exert its effect through (1) rolling, (2) cell adhesion, (3) gap junctions,

(4) intercellular signaling and (5) secreted cytokines

Result 2: Elucidation of the mechanism of action of MSC transplantation therapy for stroke.

Clinical trials of MSC transplantation therapy have been tried for stroke patients. However, basic
mechanism of action had been unknown and a number of clinical trials have failed to show its
therapeutic effect. We have found that the basic mechanism of action of MSC is also a direct cell-
cell interaction via gap junction (Stem Cells. 2021). While HSC provides metabolites to injured cell
via gap junction, MSC removes metabolites from over—activated cell resulting in stabilization of

over—activated cells and releasing of excessive immune responses

Result 3: Identification of key inhibitors.
We had reported that the contamination of clot—derived substances in stem cell suspensions inhibits
therapeutic efficacy (Stroke 2019). In this study, we found that inactivation of cell adhesion factor

A significantly inhibited therapeutic effect of HSC transplantation.

Result 4: Elucidation of the relationship between stem cell transplantation and regeneration of
neuronal function.
We found that transplanted HSC has a potential to cross blood brain barrier and directly contact

to neural cells, such as GFAP-positive astrocytes and Nestin—positive neural stem cells.

Results 5: Improvement of the function of HSC for accelerating regeneration.

We found cell adhesion of transplanted HSC to injured endothelium has a critical role in its mode
of action. We enhanced the expression of the cell adhesion molecule with low—molecular-weight compound
X and found that treatment HSC with compound X significantly improves the function of HSC for

accelerating angiogenesis in vitro.

Significance of this study 1: Improvement of efficacy and certainty of stem cell therapy for stroke

Our findings about basic mechanism of action of stem cell therapies provide significant scientific

background to future clinical trials for stroke using HSC and MSC.

Significance of this study 2: Contribution to the development of regenerative medicine for dementia
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In this study, we found that the intravascularly transplanted HSC has the potential to cross blood-—
brain barrier and directly contacted Nestin—positive neuronal stem cells. Combined with our recent
finding that activation of Nestin—positive neuronal stem cells is one of the major therapeutic targets
of dementia (Front Aging Neurosci. 2020 and 2022), our results in this study indicated that HSC

therapy can be a novel therapy for dementia in elderly.



