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REGIONAL HETEROGENEITY OF GFAP EXPRESSION IN THE CONDITIONS
OF SEPSIS-ASSOCIATED ENCEPHALOPATHY

T.V. Shulyatnikova, V.O. Tumanskiy
Zaporizhzhia State Medical University
Zaporizhzhia, Ukraine

Mechanisms of sepsis-associated encephalopathy (SAE) are linked to blood-brain
barrier damage, neuroinflammation and neurotransmitter abnormality in the brain.
Astroglia, being highly heterogeneous by its own, represent the main homeostatic cellular
population and are responsible for tissue adaptation to various challenges including systemic
inflammation. For revealing features of astroglial response to sepsis in different rat brain
regions we used cecum ligation and puncture (CLP) septic model and studied GFAP
expression by immunohistochemical (IHC) method. The experiment was performed in
Wistar rats: 5 sham-operated animals and 20 rats with CLP. The IHC study of GFAP
included cortex, white matter, hippocampus, thalamus, caudate nucleus/putamen in the
period of 20-48 h after procedure. At 20-38 h, 9 animals showed severe signs of sepsis and
were euthanized (non-survived), 11 animals survived until the 48 h (survived). In the non-
survived animals, starting from 20 to 38 h after CLP, a significant (relative to control)
regional-dependent dynamic increase in GFAP expression was observed: in the cortex — by
465%, in the white matter — by 198%, in the hippocampus — by 250%, from 23 h — in the
caudate/putamen, by 18%, with no significant changes of GFAP expression in thalamus.
While 48 h after procedure, in the cortex and hippocampus of survived animals, higher
values of GFAP expression were observed comparing to non-survived animals (p <0.05).
Overall, under conditions of SAE, it was observed an early dynamic upregulation of GFAP
in the cortex, hippocampus, white matter, and caudate nucleus/putamen with the most
significant increase in the cortical and hippocampal regions. The latter indicates places of
the most intense astroglial reactivity and active intercellular interaction, as well as points
potentially more vulnerable areas of the brain to damaging factors in the condition of
systemic inflammation.
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