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ALZHEIMER TYPE 2 ASTROCYTOSIS IN 

HUMAN SEPSIS-ASSOCIATED 

ENCEPHALOPATHY 

 
Shuliatnikova Tetiana Volodymyrivna  

MD, PhD., Associate Professor,  

department of pathological anatomy and forensic medicine 

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine 
 

Tumanskyi Valerii Oleksiiovych  
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Tumanska Liubov Mykhailivna 

MD, PhD., Associate Professor,  
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Zaporizhzhia State Medical and Pharmaceutical University, Ukraine 

 

Sepsis-associated liver injury (SALI) with liver dysfunction/failure acts as a 

frequent component of MODS during sepsis and is characterized by 

hyperammonemia neurotoxic damage to the brain [1, 2]. Astroglia appear the most 

sensitive cellular populations of the CNS to ammonia and were evidenced to be 

underwent severe morpho-functional transformations under hyperammonemic 

microenvironment [3]. Among latter there are «Alzheimer type 2 astrocytes» (AA2) – 

the astroglial morphotype conditioned by deep ion-osmotic and metabolic 

imbalance, cytotoxic oedema, and cellular asthenia [4]. In ICU septic patients with 

sepsis-associated encephalopathy (SAE), ion-osmotic disturbances are frequently 

observed [5]. Thus, the current study was aimed to reveal whether AA2 were 

characteristic for septic patients with SAE for potential use of this marker in the 

postmortem diagnosis of SAE. Study was performed on the postmortem brain of 

deceased patients with abdominal sepsis and SAE (n=35) – «SAE» group. In this 

group, 57.14% patients had clinical features of SALI. AA2 were counted in the brain 

regions as follows: cerebral cortex, white matter (WM), hippocampal dentate gyrus, 

thalamus, striatum, and cerebellum. AA2 had an enlarged, watery nucleus with 

punctate chromatin clusters and a detectible nucleolus adjacent to the nuclear 

membrane surrounded by thin cytoplasmic rim. According to the numbers of AA2 

per 20 microscopic standard field of view (SFVs) (x400), 4 degrees of AA2-astrocytosis 

were identified: 1-5 AA2/20 SFVs – 0 degree (absent); 6-10 AA2/20 SFVs – I degree 

https://doi.org/10.36074/grail-of-science.12.04.2024.069
https://orcid.org/0000-0002-0196-9935
https://orcid.org/0000-0001-8267-2350
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(weak astrocytosis); 11-20 AA2/20 SFVs – II degree (moderate astrocytosis); 21 and 

more AA2/20 SFVs – III degree (pronounced astrocytosis) [6]. AA2 numbers in control 

reflects the absence of AA2-astrocytosis in all studied brain regions. «SAE» group was 

characterized by reliable (p<0,05) increase in AA2 numbers: in cerebral cortex – 3.66-

fold, white matter – 2.66-fold, hippocampus – 3-fold, thalamus – 3.5-fold, striatum – 

3.83-fold, cerebellum – 3.66-fold, which corresponds to weak AA2-astrocytosis in the 

WM and hippocampus and moderate AA2-astrocytosis in the cortex, thalamus, 

striatum, and cerebellum. The results of the study have detected an obvious trend 

in more expressed AA2-astrocytosis in the cortex, thalamus, striatum, and 

cerebellum, which are supposed to be more sensitive to hepatotoxic impact during 

liver failure and characterized by higher levels of tissue ammonia in septic patients 

with SALI [7]. In this study, «SAE» group was characterized by the high percentage of 

SALI cases. Considering AA2 as the accepted morphologic hallmark of hepatic 

encephalopathy, accumulation of AA2 in the listed brain regions can point to the 

possible hepatotoxic impact on the local astroglial populations in SALI-patients. 

However, it was shown in recent studies that hyperammonemia in septic patients 

with SAE can be of non-hepatic origin [8, 9]. 
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