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THE INFLUENCE OF T YPE 1 DIABETES AND  
CHRONIC PSYCHOLOGICAL STRESS ON HEPATIC 
FAT CONTENT

Author. Anna Franziska RUDHART, III course.

Supervisors. Prof. Dr. Renata ŠIMKŪNAITĖ-RIZGELIENĖ, Assoc. prof. Dr. Rūta 
VOSYLIŪTĖ, VU MF Institute of Biomedical Sciences, Department of Anatomy, 
Histology and Anthropology.

Background and aim. Chronic psychological stress is a known cause of hepatic 
lipid accumulation, which manifests as steatosis and ballooning of hepatocytes. The 
influence of type 1 diabetes remains unclear, as some studies indicate a protective 
effect of type 1 diabetes against hepatic lipid accumulation, while others show an in-
creased incidence of steatosis. This study aims to show the effects of chronic stress in 
conjunction with type 1 diabetes on steatosis formation, in contrast to both conditions 
being present independently. 

Methods. Histological analysis of liver specimens was performed after an expe-
riment involving groups of rats: Control group (n=9) (no type 1 diabetes, no stress); 
Stress group (n=9) was subjected to chronic psychological stress; T1DM group (n=8) 
obtained streptozotocin-induced type 1 diabetes; T1DM+Stress group (n=9) was 
subjected to both type 1 diabetes and stress. After euthanasia, H&E slides were pre-
pared and histological analysis was performed using the QuPath (0.4.4) programme. 
In each slide, 10 squares of 250x250µm were randomly selected, and the nuclei of 
normal, steatotic and ballooned hepatocytes were manually marked and automatically 
counted. The percentage of steatotic and ballooned hepatocytes was identified, and 
a t-test was performed.

Results. A statistically significant increase in steatosis and ballooning was ob-
served in the Stress group compared with the Control and T1DM groups (p < 0.05). 
Compared to the Control group, a statistically insignificant decrease in steatosis and 
ballooning was found in T1DM group, and a statistically insignificant increase was 
found in the T1DM+Stress group (p > 0.05).

Conclusion. Type 1 diabetes appears to have an inhibitory effect on steatosis 
formation, likely through the absence of insulin. This applies both for stress-induced 
steatosis and for non-stressed animals.
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