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68   |  ANATOMIJOS, HISTOLOGIJOS IR ANTROPOLOGIJOS KATEDRA

EFFECT OF PSYCHOLOGICAL STRESS ON BETA-CELL 
DAMAGE IN DIABETIC R ATS

Author. Hiba ACHAHBAR CHARKI, IV course.

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

Background and aim. Type 1 diabetes mellitus (T1DM) is a chronic autoimmu-
ne disorder characterized by the destruction of insulin-producing beta cells, leading 
to the progressive impairment of pancreatic function. The aim of this study was to 
evaluate morphological changes in beta-cells in the pancreatic islets of Langerhans 
using toluidine blue staining under conditions of chronic psychological stress and type 
1 diabetes mellitus (T1DM).

Methods. 33 mature, healthy Wistar rats were randomly assigned into four 
groups: Control (n=7), Stress (n=8), T1DM (n=11), and T1DM+Stress (n=7). T1DM was 
induced by a single injection of 65 mg/kg streptozotocin. The restraint stress protocol 
was applied. On the 29th day, rats were anesthetized. The pancreas was removed and 
prepared for histological analysis (toluidine blue was used for staining). Morphometric 
evaluation of beta-cell size was performed using QuPath (0.4.4). A total of 1,982 beta-
cells were measured, and the data were analysed using MS Excel.

Results. The mean cellular size was highest in the Control group (14.71 µm), 
followed by the Stress group (13.47 µm), T1DM group (11.04 µm), and T1DM+Stress 
group (11.32 µm). Statistically significant differences (p< 0.001) were found in the 
groups: Control vs Stress, Control vs T1DM, Control vs T1DM+Stress, Stress vs T1DM, 
and Stress vs T1DM+Stress, and a p<0.05 difference between T1DM vs T1DM+Stress.

Conclusions. Morphometric analysis demonstrated a progressive reduction in 
beta-cell size across groups, with the highest values in the Control group, indicating 
normal islet morphology. Chronic psychological stress caused a moderate but significant 
decrease, suggesting subtle structural alterations. T1DM induced more pronounced 
changes, reflecting greater beta cell damage. Significant differences between groups 
confirm that both psychological stress and T1DM independently impair islet morp-
hology, with T1DM having a stronger effect. The small difference between T1DM and 
T1DM+Stress groups suggests limited additive impact of stress in established T1DM.

Keywords. Psychological stress; Type 1 diabetes mellitus; Pancreatic morpho-
logy; Beta-cells.


	Mokslo komitetas
	Organizacinis komitetas

