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How to enhance therapeutic efficacy of adult stem cells for the treatment
of neurological diseases

Seong-Ho Koh, MD, PhD

Department of Neurology, Hanyang University Guri Hospital, Hanyang University College of Medicine, Seoul, Korea

Stem cell therapy is considered to be a promising future treatment for intractable neurological diseases including ische-
mic stroke and Alzheimer’s disease, although all the clinical trials using stem cells have not yet shown any good resullts.
Finding the ways to improve efficacy of stem cell therapy is one of the most important topics when it comes to stem cell
therapy. I'd like to share some results of my researches about how to use late passage mesenchymal stem cells (MSCs)
and how to track transplanted stem cells in vivo condition. First, large amount of late passage MSCs could be obtained at
lower cost than the same amount of early passage MSCs but their efficacy would be a big hurdle for clinical trials. My col-
leagues and | confirmed that late passage hMSCs could be efficiently induced into glia-like cells (ghMSCs) with better
neuroprotective effect on ischemic stroke. Moreover, it was also confirmed that IGFBP-4 released from ghMSCs may
serve as one of the key neuronal survival factors secreted from ghMSCs. Second, in vivo tracking of transplanted stem
cells has been a central aim of stem cell therapy. Although many tracking systems have been introduced, no method has
yet been validated for clinical applications. A novel sophisticated peptide (GV1001) that mimics hTERT (human telomer-
ase reverse transcriptase) was used to track and protect stem cells after transplantation. Ferrocenecarboxylic acid-con-
jugated GV1001 (Fe-GV1001) efficiently penetrated stem cells with no adverse effects. Moreover, Fe-GV1001 im-
proved the viability, proliferation, and migration of stem cells under hypoxia After Fe-GV1001-labelled stem cells were
transplanted into the brains of rats after stroke, the labelled cells were easily tracked by MRI. These findings indicate that
Fe-GV1001 can be used for the in vivo tracking of stem cells after transplantation into the brain and can improve the ef-
ficacy of stem cell therapy by sustaining and enhancing stem cell characteristics under disease conditions.
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