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We have previously shown that the microtubule-associated protein tau undergoes calpain-
mediated cleavage in the context of Alzheimer’s disease (AD) and related disorders. As the 
result of such cleavage, the tau45-230 fragment accumulates in affected brain areas. Tau45-

230 induces neurodegeneration followed by cell death of hippocampal neurons both in vivo 
and in culture model systems. Our previous studies also indicated that tau45-230 is 
associated with the cytoskeleton and membrane-bound organelles in these neurons. This 
subcellular localization underlies the neurotoxicity of this tau fragment by modifying not 
only the composition and stability of microtubules and actin filaments, but also the axonal 
transport of organelles. On the other hand, no data are available regarding the presence 
and/or the effects of this tau fragment in astrocytes in the AD brain.  To get insights into a 
potential role of tau45-230 in glia cells, we first immunostained sections obtained from 
temporal cortex of AD subjects and age-matched controls using the specific tau45-230 
antibody recently generated in our laboratory. As expected, no tau45-230 immunoreactivity 
was detected in either neurons or astrocytes in control sections. On the other hand, strong 
immunoreactivity for this tau fragment was detected in degenerating neurons in AD 
sections. Tau45-230 immunoreactivity was also localized in astrocytes in these AD brain 
sections. To investigate the effects of tau45-230 in astrocytes, glial cultures obtained from 
embryonic day 18 (E18) pregnant rats were transfected with tau45-230-GFP. Changes in the 
morphology and gene expression in transfected astrocytes were assessed by means of 
quantitative Western blot, RT-PCR, and immunocytochemistry analyses. Untransfected 
cultured astrocytes were used as controls. Our results showed that the expression of tau45-

230 in astrocytes induced the formation of multiple short astrocytic processes. These 
morphological changes were associated with the significant up-regulation of GFAP and 
vimentin, markers of astrocyte activation. Furthermore, the presence of tau45-230 was 
associated with the expression of pro-inflammatory factors in these glia cells. Together 
these data suggest that tau45-230 could activate astrocytes contributing to the propagation 
of the disease process in tauopathies.  In addition, they highlight the relevance of the 



calcium-dependent protease calpain as a therapeutic target for preventing both neuronal 
loss and astrocyte-mediated inflammatory response in affected brain areas in AD and 
other neurodegenerative diseases. 
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