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We have reported the results of translational research on bone marrow stromal cell (BMSC) transplantation for
stroke. Human BMSCs were cultured with allogeneic human platelet lysate (hPL) instead of fetal calf serum (FCS).
The cells were injected stereotactically into rat ischemic brains. The donor cells were labeled in advance with
superparamagnetic iron oxide (SPIO) for cell tracking using magnetic resonance imaging (MRI). After the
transplantation, ‘8F-fluorodeoxyglucose positron emission tomography (FDG-PET) and *?*I-iomazenil single-photon
emission computed tomography (IMZ-SPECT) were performed for the analysis of cellular function and metabolism.
There was no difference in the surface markers and cell proliferation between hPL and FCS. Although a rotarod test
showed that motor function deteriorated in rats suffering from permanent MCA occlusion, BMSC-hPL
transplantation significantly enhanced recovery of motor function. MRI demonstrated that SPIO-BMSCs
aggressively migrated toward the lesion. Moreover, FDG-PET and IMZ-SPECT showed that BMSC transplantation
promoted recovery of glucose utilization and the binding potential of iomazenil in the peri-infarct area, respectively.
Histological analysis supported the MRI findings and showed the inclination of donor cells for neural differentiation.
We concluded that allogeneic hPL was valuable and safe for expanding BMSCs and that the application of bioimaging
techniques was also valuable for BMSC transplantation for stroke.

We translated these results to the optimal design of a new clinical trial called the Research on Advanced
Intervention using Novel Bone marrOW stem cell (RAINBOW). It is a phase 1, open-label, uncontrolled, dose-
response study, with the primary aim to determine the safety of the autologous BMSC product HUNS001-01 when
administered to patients with acute ischemic stroke. Estimated enrollment is 6-10 patients suffering from moderate
to severe neurological deficits. Approximately 50 mL of the bone marrow is extracted from the iliac bone of each
patient 15 days or later from the onset. BMSCs are cultured with allogeneic hPL as a substitute for fetal calf serum
and are labeled with SPIO for cell tracking using MRI. HUNS001-01 is stereotactically administered around the area
of infarction in the subacute phase. Each patient will be administered a dose of 20 or 50 million cells. Neurological
scoring, MRI for cell tracking, FDG-PET, and IMZ-SPECT will be performed for 1 year after the administration. The
trial was registered at The University Hospital Medical Information Network on February 22, 2017 (UNIN ID:
UMIN000026130). We hope that it will be helpful not only for the patients but also for clarifying the underlying

therapeutic mechanisms.
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