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Forebrain global ischemia/reperfusion initiates cellular catastrophic cascade in which many subcellular 
organelles and disturbation of calcium homeostasis play an important role. Secretory pathway Ca2+ -
ATPase (SPCA1) has been detected in brain to participates in calcium homeostasis and to respond to 
Golgi stress. Hyperhomocysteinemia is recognized risk factor of brain ischemia. Preischemic 
challenge - preconditioning (IPC) represents adaptation of the CNS to sub-lethal ischemia, resulting in 
increased brain tolerance. This study determines response of neuronal tissue to ischemic injury and 
whether hyperhomocysteinemia alone or in combination with IPC affects the gene expression of 
secretory pathways Ca2+-ATPase (SPCA1). Hyperhomocysteinemia was induced by administration of 
homocysteine (Hcy) (0,45 µmol/g) for 14 days. Rats were preconditioned by 5 min of ischemia and 2 
days later, 15 min of global ischemia was induced by four vessel occlusion. Injured tissue responded 
on the level of mRNA by the increase of gene expression in the reperfusion period. IPC did not 
change significantly the expression profile, however the tissue response was elevated. Similar pattern 
was observed on the translational level by Western blot analysis. Protein level of SPCA1 was highest 
in the reperfusion time and IPC initiated elevation of tissue response. In addition, both the in vitro 
oxidative stress and IRI induced lipo- and protein oxidation as well as depression of SPCA activity 
which were partially reversed by IPC. In addition, we observed that hyperhomocysteinemia 
significantly decreased level of SPCA1 mRNA in the cerebral cortex. This also led to non-significant 
decreases in expression levels in the hippocampus. Ischemic challenge did not significantly alter level 
of mRNA SPCA1 in comparison to controls. However, gene response to pre-ischemia was noticeable 
in homocysteine ischemia in both brain areas. In cortex, IPC in homocysteine group led to the abrupt 
stimulation of the mRNA expression level by 249% within the hyperhomocysteinemic ischemic group 
and by 321% in the hyperhomocysteine control. Values further exceeded those observed in the naive 
control. In the hippocampus, the differences between naive and homocysteine groups were not 
observed, however, IPC initiated significant elevation of mRNA expression to 159% (p<0,05) of control 
with homocysteine and significant elevation of mRNA expression to 131% (p<0,01) of ischemia with 
homocysteine. No effect of IPC challenge was observed in the naive groups. We conclude that 
hyperhomocysteinemia initiates suppression of the SPCA1 gene expression in both brain regions. 
Documented response of SPCA gene to IPC in hyperhomocysteinemic group might suggest a 
correlation of SPCA expression consistent with the role of cross-talks between intracellular Ca2+ stores 
including secretory pathways in the phenomenon of ischemic tolerance.  
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