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The action of neuroprotective peptide semax on the expression of genes affecting the activity of immune 
system in rat brain focal ischemia
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Neuroprotective synthetic polypeptide Semax composed of a fragment of ACTH4-7 and C-terminal tripeptide PGP is used 
for therapy of acute stroke. The molecular mechanisms of its neuroprotective action have been hitherto unknown. The 

response of the transcriptome of chemized rat brain cortex tissues to the action of Semax in the male Wistar rat brains was 
investigated. The intraperitoneal injection of peptide was done at 15 min, 1, 4 and 8h after permanent middle cerebral artery 
occlusion (pMCAO). The Illumina RatRef-12 Expression BeadChip was used in our study. mRNA expression was analyzed 
at 3 and 24h following pMCAO. The action of Semax altered the expression of 96 genes 3 h upon the occlusion. Twenty-four 
hours after pMCAO during the active stage of ischemia, we observed changed levels of transcripts of 68 genes. Three hours 
after pMCAO, Semax influenced the expression of some genes affecting the activity of immune system cells (about 9%). And 
after 24 hours the action of Semax on the expression of immune response genes was considerably increased. Genes implicated 
in this response were over 50% of the total amount of the genes with Semax-affected altered expression. Semax enhanced the 
genes expression of chemokines and immunoglobulins. It is possible that the observed effect of Semax on brain stroke can be 
accounted for by its impact on protective immune mechanisms during the active stage of ischemia.
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