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Introduction: Traumatic brain injury (TBI) is one of the main causes of death in people under 45 years of age.
The beneficial effects of hypothermia in reducing injuries caused by TBI have been shown in some studies, although
in the rewarming phase, there is a possibility of return or exacerbation of injuries. In this research, the effects of
combined treatment of hypothermia and insulin, as a neurotrophic factor, on behavioral changes and learning disorders
in rats after TBI have been investigated.

Methods and Materials: In this study, forty Sprague-Dawley rats were divided into five groups: Sham, control
(TBI), TBI+hypothermia (TBI+HT), TBl+intranasal insulin (TBI+Ins) and TBI+Hypothermia+insulin
(TBI+HT+Ins). The TBI was induced via the weight-drop technique. Hypothermia was established by cooling the
body surface and lowering the body temperature to 33 degrees Celsius, and insulin was given through intranasal
administration for 7 days. The Morris Water Maze and Open field behavioral tests were conducted on the animals
from the fifth to seventh days after TBI, the animals were anaesthetized and slaughtered on the seventh day after the
last behavioral test.

Results: The findings of this research showed that the induction of TBI in animals causes an increase in the
incidence of anxiety behaviors and impairments in learning and spatial memory. Treatment with insulin or induction
of hypothermia was able to partially reduce the behavioral disorders, while the combined treatment of both was more
effective in reducing these behavioral disorders than either of them alone.

Conclusion: Combined treatment with hypothermia and intranasal insulin was more effective in reducing
behavioral alterations and learning disorders caused by TBI than either of them alone. Insulin has likely decreased the
side effects of hypothermia during the rewarming phase, and by reducing these adverse effects, it has allowed the
manifestation of the protective benefits of hypothermia.
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