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Activity Report -Science Dialogue Program-  
（サイエンス・ダイアログ事業 実施報告書） 

 
- Fellow’s name （講師氏名）:          Bin Xu                （ID No. P21114  ） 
 
- Name and title of the accompanying person （講義補助者の職・氏名） 
            Tetsushi Sadakata        Associate Professor                    
 
- Participating school （学校名）:    Gunma Prefectural Maebashi High Schoolon          
 
- Date （実施日時）:              22/10/2021                （Date/Month/Year:日/月/年）  
 
- Lecture title （講義題目）: 
The therapeutic effect of transplanted human iPS-derived vascular endothelial cells on white 
matter ischemic damage                                                 
 
 
- Lecture format （講義形式）: 
  ◆☒Onsite ・ ☐Online (Please choose one.)（対面 ・ オンライン）（（どちらか選択ください。）） 
  ◆Lecture time （講義時間）   60 min （分）, Q&A time （質疑応答時間）  30 min （分） 
  ◆Lecture style（ex.: used projector, conducted experiments） 

（講義方法 （例：プロジェクター使用による講義、実験・実習の有無など）） 

        Used projector                                                            
 
- Lecture summary （講義概要）: Please summarize your lecture within 200-500 words. 
Ischemic stroke in white matter induces neurological disorder and brain dysfunction. White matter 
is composed of axons, myelin sheaths and glial cells. The primary victim of white matter infarct is 
myelin, which wraps axon and enables rapid communication of neural signals among different 
regions of central nervous system. Although some functional recovery has been achieved by 
various treatment, the definitively effective therapy has yet to be developed. Our laboratory 
developed a rat model of white matter infarct. In this model, endothelin-1 (ET-1) was injected into 
the internal capsule (IC) to induce white matter infarction. We found that transplantation of rat 
brain microvascular endothelial cells improved the behavioral outcome and promoted 
remyelination in white matter infarct model. However, there remain two major obstacles to 
overcome for the use of vascular endothelial cells in clinical application: the source of human 
vascular endothelial cells and the problem of immune rejection. In this regard, human induced 
pluripotent stem (iPS) cells exhibit a great potential in regenerative medicine. The iPSCs can be 
obtained by reprogramming of somatic cells and then enabling the generation of patient-specific 
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cells for medical treatment. Hence, transplantation of iPS-derived vascular endothelial cells 
(iVECs) is expected to evoke no immune rejection. In this study, we investigated the effect of 
transplantation of human iVECs on white matter infarct. Seven days after induction of ischemic 
demyelinating lesion by injection of ET-1 into the IC of a rat brain, iVECs were transplanted into 
the site of demyelination. Most of iVECs engrafted into the IC survived for 14 days and retained 
their endothelial characteristics. iVEC transplantation significantly recovered motor deficit and 
remarkably diminished infarct volume. Transplanted iVECs dramatically promoted remyelination 
in ET-1-injured IC. Furthermore, transplantation of iVECs increased the number of 
oligodendrocyte lineage cells, suppressed the inflammatory response and reactive 
astrocytogenesis. These results suggest that iVEC transplantation may prove useful in treatment 
for white matter ischemic damage. 
 
  ◆Other noteworthy information （その他特筆すべき事項）:  
Although we used lots of picutures and expressed our research in easy words. We thought it was 
a little difficult to understand for high school students, especially in research result part.  
Therefore, we added a brief explanation in Japanese by accompanying person to ensure that the 
students fully understand our research content in the research part. 
 
- Impressions and commnets from the accompanying person （講義補助者の方から、本事業に対する

意見・感想等がありましたら、お願いいたします。）:
 


