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INTRODUCTION. Inhibitor of apoptosis protein (IAP) family consists of several anti-
apoptotic proteins conserved among species. The IAPs have a well-conserved motif of 
approximately 65 residues, called the baculovirus inhibitory repeat (BIR) (1). Baculovirus and 
drosophila IAPs have two, but most IAPs contain three BIR domains. Most of the IAPs also 
have a C-terminal RING domain which consists of conserved amino acids with zinc binding 
capacity. XIAP is one of the five known human IAPs and it binds directly and inhibits the 
activity of caspases (2). The BIR2 domain in XIAP is sufficient to mediate this inhibition (3). 
However little is known about the presence and function of XIAP in the nervous system. 

METHOD. In this study, we have investigated the expression and distribution of XIAP 
mRNA and protein in rat brain using RNase protection assay in addition to Western blotting 
and immunohistochemistry with a specific anti-XIAP antibody. Neuronal cell death upon 
kainic acid stimulation was investigated using TUNEL method and caspase-3 activation. 

RESULTS. Two transcripts of XIAP mRNA are present in rat brains, suggesting a 
heterogeneity of XIAP in the carboxyterminal region. Using a specific anti-XIAP antibody, 
XIAP protein was shown to be expressed in embryonic and adult brains with slightly higher 
levels in embryonic and neonatal brains compared to adults. There was a widespread 
distribution of XIAP immunoreactive cells in adult rat brains, among others in hippocampus, 
cortex and substantia nigra. Using double-labelling, it was shown that both neuronal and glia 
cells express XIAP. Kainic acid treatment is known to cause widespread neuronal cell death in 
hippocampus and amygdala. XIAP protein levels were increased in the hippocampus 12th and 
24th after kainic acid. The intensity of XIAP staining was increased particularly in the 
hippocampal CA3 area. In the same area, many TUNEL positive and active caspase-3 positive 
cells were found. Caspase-3 is activated 24th after kainic acid in vivo and in vitro in cultured 
embryonic hippocampal neurons upon kainic acid stimulus. In hippocampus, XIAP does not 
colocalize with markers for cell death raising the possibility that XIAP is expressed in viable 
cells but not in dying cells. Using cultured embryonic hippocampal neurons, it was shown that 
XIAP becomes a target for active caspase-3 and that it is degradated into smaller pieces. 

DISCUSSION. XIAP mRNA is expressed in developing and adult rat brains, and the number 
of XIAP positive cells and XIAP protein levels were regulated by kainic acid. The largest 
change in XIAP immunoreactivity was observed in CA3 area, which was particularly 
vulnerable in this model. Labelling of cells with the TUNEL method and with antibody for 
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active caspase-3 showed that CA3 neurons die in a process resembling apoptosis. Taken 
together, the results indicate that endogenous XIAP has a protective function in neurons and 
that the relative levels may determine whether a hippocampal cell will die or not following 
kainic acid. The present results also demonstrate the cleavage of XIAP in hippocampal neurons 
in a caspase-3 dependent pathway following an exitotoxic stimulus like kainic acid. This 
decrease in levels of the anti-apoptotic molecule XIAP by kainic acid may further accelerate 
cell death in vulnerable neurons and regions of hippocampus. A similar mechanism has 
recently been proposed for the Fas induced death of immune cells after XIAP cleavage (4). It 
remains to be studied whether XIAP levels are also regulated in other types of brain injuries 
and in neurodegeneration. 
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