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4R RIE RSN
Lithium plus valproate for traumatic brain injury

BACKGROUND AND OBJECTIVE In animal models, sub-effective doses of both lithium and valproic acid ( VPA) have shown
considerable neuroprotective effects in central nervous system diseases, including traumatic brain injury (TBI), by inhibiting glycogen syn-
thase kinase-3 ( GSK-3) and histone deacetylases (HDACs) , respectively. This animal study assessed the efficacy of combining low doses of
these two medications for the treatment of TBI.

METHODS One hundred twenty-six male mice underwent induced TBI at eight weeks of age. The animals were treated with subeffec-
tive doses of lithium, VPA or a combination of lithium and VPA, beginning 15 minutes post-TBI and once daily thereafter for up to three
weeks. Lesion volume was measured at three days post-injury. In addition, the animals were tested for blood brain barrier integrity, for func-
tion, with a beam walk test, for neuro-degeneration via Fluoro-Jade B staining, and for protein levels of acetylhistone H3, phospho-GSK-383,
and B-catenin via Western blotting.

RESULTS Neither the low dose of lithium or of valproic acid resulted in significantly reduced lesion volume three days after the TBI.
However, when combined, the medications reduced lesion volume from 8. 11 mm to 5.97 mm, suggesting a synergistic effect. The combined
medications also significantly preserved blood brain barrier integrity (P <0.05), reduced neuronal degeneration (P <0.05) , and signifi-
cantly reduced the number of foot faults on the beam walk test, as compared to high-dose valproic acid (P <0.05-P <0.001).

CONCLUSION This animal study suggests that combining sub-therapeutic doses of lithium and valproic acid can significantly attenuate
TBI induced brain lesions, blood brain barrier disruption and neurodegeneration, and can also improve functional recovery.

[ H :Yu F, Wang Z, Tanaka M, et al. Post-trauma cotreatment with lithium and valproate: Reduction of lesion volume, attenuation

of blood-brain barrier disruption, and improvement in motor coordination in mice with traumatic brain injury. J Neurosurg, 2013, 119 766-

773. ]
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