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Thrombin preconditioning improves the therapeutic efficacy of mesenchymal stem
cells in severe intraventricular hemorrhage induced neonatal rats
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Severe intraventricular hemorrhage (IVH) remains a major cause of high mortality and morbidity in extremely preterm infants.
Mesenchymal stem cell (MSC) transplantation is a possible therapeutic option, and development of therapeutics with enhanced
efficacy is necessary. This study investigated whether thrombin preconditioning improves the therapeutic efficacy of human
Wharton's jelly-derived MSC transplantation for severe neonatal IVH, using a rat model. Severe neonatal [IVH was induced by
injecting 150 pL blood into each lateral ventricle on postnatal day (P) 4 in Sprague-Dawley rats. After 2 days (P6), naive MSCs
or thrombin-preconditioned MSCs (1 x 105/10 pL) were transplanted intraventricularly. After behavioral tests, brain tissues and
cerebrospinal fluid of P35 rats were obtained for histological and biochemical analyses, respectively. Thrombin-preconditioned
MSC transplantation significantly reduced IVH-induced ventricular dilatation on in vivo magnetic resonance imaging, which
was coincident with attenuations of reactive gliosis, cell death, and the number of activated microglia and levels of inflammatory
cytokines after IVH induction, compared to naive MSC transplantation. In the behavioral tests, the sensorimotor and memory
functions significantly improved after transplantation of thrombin-preconditioned MSCs, compared to naive MSCs. Overall,
thrombin preconditioning significantly improves the therapeutic potential and more effectively attenuates brain injury, including
progressive ventricular dilatation, gliosis, cell death, inflammation, and neurobehavioral functional impairment, in newborn rats
with induced severe IVH than does naive MSC transplantation.
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