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            Abstract
Profound neuronal dysfunction in the entorhinal cortex contributes to early loss of short-term memory in Alzheimer's disease1,2,3. Here we show broad neuroprotective effects of entorhinal brain-derived neurotrophic factor (BDNF) administration in several animal models of Alzheimer's disease, with extension of therapeutic benefits into the degenerating hippocampus. In amyloid-transgenic mice, BDNF gene delivery, when administered after disease onset, reverses synapse loss, partially normalizes aberrant gene expression, improves cell signaling and restores learning and memory. These outcomes occur independently of effects on amyloid plaque load. In aged rats, BDNF infusion reverses cognitive decline, improves age-related perturbations in gene expression and restores cell signaling. In adult rats and primates, BDNF prevents lesion-induced death of entorhinal cortical neurons. In aged primates, BDNF reverses neuronal atrophy and ameliorates age-related cognitive impairment. Collectively, these findings indicate that BDNF exerts substantial protective effects on crucial neuronal circuitry involved in Alzheimer's disease, acting through amyloid-independent mechanisms. BDNF therapeutic delivery merits exploration as a potential therapy for Alzheimer's disease.
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                    Figure 1: BDNF effects in APP-transgenic mice.[image: ]


Figure 2: BDNF effects in aged rats.[image: ]


Figure 3: BDNF effects on cell survival.[image: ]


Figure 4: BDNF effects in primates.[image: ]
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Change history
	12 February 2009
In the version of this article initially published online, there was an error in the heat map in Figure 2hâ€”the description â€˜BDNF:agedâ€™ applies only to the two rightmost columns, not the three rightmost columns. Additionally, some of the P values in the legends for Figure 1a, Figure 2b,f and Figure 3b,e were incorrect. Finally, â€˜entorhinalâ€™ was misspelled in Figure 1i. The errors have been corrected for the print, PDF and HTML versions of this article.
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