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Introduction: TBI is one of the leading causes of death and disability worldwide. Although hypothermia is a
treatment approach for reducing TBI damage, it has unfavorable side effects such as recurrence of inflammation and
ischemia. According to research, insulin has anti-neurodegenerative and anti-inflammatory effects that are beneficial
against brain injury. The purpose of this study is to examine the effects of combined treatment of hypothermia and
insulin on TBI-induced hippocampus neuronal injury.

Methods and Materials: Sprague-Dawley rats were divided into five groups: Sham, control (TBI),
TBI+hypothermia (TBI+HT), TBI+intranasal insulin (TBI+Ins), and TBI+hypothermia+insulin (TBI+HT+Ins). The
TBI was induced via the weight-drop technique. Hypothermia (33°C) was established by cooling the body surface,
and insulin was administered intranasally for 7 days. The animals were Killed on the seventh day, and their brains
were extracted for stereological assessments. The brain samples were sliced and dyed with chrysal-violet. The total
volumes of hippocampus and dentate gyrus (DG), the total number of neurons, glial cells, and dead neurons in the
CALl and DG regions were investigated.

Results: TBI caused an increase in the volume of CAl and DG regions. While hypothermia did not have a
significant effect on the volume of CAL, it decreased the volume of DG. Insulin alone or with hypothermia reduced
the volume of these regions. Furthermore, TBI caused a decrease in the number of CAL pyramidal neurons and DG
granule cells, and an increase in the number of dead neurons in these regions. Hypothermia or treatment with insulin
each alone was able to partially improve these neuronal injuries, while the combined treatment of both caused more
significant improvement.

Conclusion: The combined treatment of hypothermia and insulin was more effective than either of them in
reducing hippocampal neuronal damage caused by TBI. Insulin probably reduced the side effects of hypothermia and
increased neuronal survival with its neurotrophic effects.
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