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In vivo Oral Neuroprotective Gene (Bcl-xL) Delivery into Spinal Cord Injury (SCI) by Nano Block Biopolymeric Micelles (III)
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Purpose. To investigate the feasibility of long-circulation delivery methylprednisolone (MP), a infusion treatment of spinal cord
injury (SCI), to the spinal cord of rabbits using a polymeric micelles (PM). Methods. The characterization of MP with PM was
evaluated by critical micelles concentration (CMC), dynamic light scattering (DLS), atomic force microscopy (AFM). Plasma
and spinal cord disposition of MP was collected in single intravenous administration to rabbits by HPLC analysis. The
anti-apoptotic marker, Bcl-xL protein, was also monitored to SCI animal after delivery MP ~PM by quantitative real-time
reverse transcription-polymerase chain reaction (RT-Q-PCR) and western blotting. Results. At a concentration of 0.01 % in 25
°C, PM copolymers formed micelles by fluorescence probe and dynamic light scattering test. The size of the aqueous PM with
MP was an average of 60 nm with a single, rounded shape detected under atomic force microscopy (AFM). Single dose of 1 mg



kg of MP /PM were administrated intravenously to rabbits, and HPLC revealed much higher and more persistent levels of
MP in plasma levels as well as in spinal cords levels after MP ~PM compared with an equal dose of MP. The plasma half-lives
(t1 /2) of MP with PM increased at 7 folds (from 76.1 +- 8.0 to 514.3 +- 70.0 min). In addition, the spinal cord t1 /2 of MP
with PM also increased from 36.4 +- 10.8 to 102.9 +- 22.7 min. In spinal cord injury (SCI) model mouse, mRNA Bcl-xL,
anti-apoptotic marker, was greatly expression by MP_~PM, which was a 4-fold higher dose of MP alone at 7 h.



