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Abstract

One reason for the lack of regeneration, and pliical outcomes, following central nervous
system (CNS) injury is the formation of a glial stfaat inhibits new axon growth. In addition to
forming the glial scar, astrocytes have been shtowie important for spontaneous SCI recovery
in rodents, suggesting some astrocyte populationpra-regenerative, while others are
inhibitory following injury. In this work, the effg of implanting hyaluronic acid (HA) hydrogels
containing extracellular matrix (ECM) harvestednfronouse embryonic stem cell (MESC)-
derived astrocytes on histologic outcomes follow8@ in rats was explored. In addition, the
ability of HA hydrogels with and without ECM to sugrt the transplantation of mESC-derived
V2a interneurons was tested. The incorporation@¥Eharvested from protoplasmic (grey
matter) astrocytes, but not ECM harvested fronofilsr(white matter) astrocytes, into hydrogels
was found to reduce the size of the glial scargiase axon penetration into the lesion, and
reduce macrophage/microglia staining two weekgs afiplantation. HA hydrogels were also
found to support transplantation of V2a internegrand the presence of these cells caused an
increase in neuronal processes both within theresnd in the 500 um surrounding the lesion.
Overall, protoplasmic mMESC-derived astrocyte EClavgid potential to treat CNS injury. In
addition, ECM:HA hydrogels represent a novel sddffeith beneficial effects on histologic
outcomes after SCI both with and without cells.
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