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    Abstract

        In Alzheimer's disease (AD), the expression of matrix metalloproteases (MMPs), which are capable of degrading extracellular matrix proteins, is increased in the brain. Previous studies with cultured glial cells have demonstrated that amyloid β (Aβ) protein can induce the expression of MMPs, which could be involved in the degradation of Aβ. In the present study, we investigated the role of MMP-2 and MMP-9 in cognitive impairment induced by the injection of Aβ in mice. The intracerebroventricular injection of Aβ25-35, Aβ1-40, and Aβ1-42, but not Aβ40-1, transiently increased MMP-9, but not MMP-2, activity and protein expression in the hippocampus. Immunohistochemistry revealed the expression of MMP-9 to be increased in both neurons and glial cells in the hippocampus after Aβ treatment. The Aβ-induced cognitive impairment in vivo as well as neurotoxicity in vitro was significantly alleviated in MMP-9 homozygous knockout mice and by treatment with MMP inhibitors. These results suggest the increase in MMP-9 expression in the hippocampus to be involved in the development of cognitive impairment induced by Aβ1-40. Thus, specific inhibitors of MMP-9 may have therapeutic potential for the treatment of AD. Our findings suggest that, as opposed to expectations based on previous findings, MMP-9 plays a causal role in Aβ-induced cognitive impairment and neurotoxicity.

      
	AD, Alzheimer's disease;
	Aβ, amyloid β
	AAV/Aβ, a viral vector carrying Aβ cDNA;
	MMP, matrix metalloprotease
	LTP, long-term potentiation
	MK-801, 5H-dibenzo[a,d]cyclohepten-5,10-imine (dizocilpine maleate)
	GM6001, N-[(2R)-2-(hydroxamidocarbonylmethyl)-4-methylpentanoyl]-l-tryptophan methylamide
	NORT, novel-object recognition test
	FITC, fluorescein isothiocyanate
	PBS, phosphate-buffered saline
	NeuN, neuron-specific nuclear antigen
	GFAP, glial fibrillary acidic protein
	LDH, lactate dehydrogenase
	ANOVA, analysis of variance
	NMDA, N-methyl-D-aspartate.
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