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Background and Aim: Chronic psychological stress and type 1 diabetes 
mellitus (T1DM) are associated with pancreatic beta-cell dysfunction, but 
their combined effects on beta-cell morphology remain unclear. This study 
evaluated morphometric alterations in pancreatic beta-cells within the islets of 
Langerhans under conditions of chronic psychological stress and experimental 
T1DM.
Materials and Methods: 33 mature healthy Wistar rats were randomly 
assigned to four experimental groups: Control (n=7), Stress (n=8), T1DM 
(n=11), and T1DM+Stress (n=7). T1DM was induced by a single intraperitoneal 
streptozotocin injection (65 mg/kg). Chronic psychological stress was induced 
using a restraint stress protocol. On day 29, animals were anaesthetised, and 
pancreatic tissue was collected for histological analysis. Sections were stained 
with toluidine blue, and beta-cell morphometric evaluation was performed 
using QuPath software (version 0.4.4). A total, 1,982 beta-cells and their 
nuclei were measured.
Results: Mean beta-cell size was highest in the Control group (14.71 µm), 
followed by the Stress group (13.47 µm), T1DM (11.04 µm), and T1DM+Stress 
(11.32 µm). Significant differences were found between all groups except a 
smaller but significant difference between the T1DM and T1DM+Stress groups. 
Mean nucleus size was highest in the Control (7.72 µm), followed by the 
Stress (7.29 µm), T1DM (6.74 µm), and T1DM+Stress (6.86 µm). Statistically 
significant differences were found in all groups, except T1DM vs T1DM+Stress.
Conclusions: Morphometric analysis showed a progressive reduction in beta-
cell size and their nuclei, indicating structural alterations associated with 
both chronic psychological stress and T1DM. While psychological stress alone 
induced moderate morphological changes, experimental T1DM led to a more 
pronounced reduction in beta cells, consistent with greater cellular damage. 
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The observed differences suggest that both stress and diabetes negatively 
affect pancreatic islet morphology, although the additional impact of stress in 
established T1DM appears limited.
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