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Abstract

Background: Sleep deprivation, a common problem in modern life, can induce oxidative stress
and inflammatory responses, exerting adverse effects on cognitive functions. These injuries may be
the result of cellular and molecular changes in some areas of the brain, such as the frontal nucleus
of the thalamus and mammary bodies, which have received assiduous attention. These nuclei
participate in learning, memory, and emotional (and recently sleep) functions. The present study
aimed to assess the effect of chronic sleep deprivation on structural changes in these areas.
Materials and Methods: A total of 21 adult male rats were randomly assigned to three groups:
control, control-grid, and sleep deprivation, and examined for 21 days. Brains were removed and
fixed with buffered formalin. Brains were serially and systematically cut and stained with Giemsa.
The total volume of nuclei and their total number of neurons and non-neurons were unbiasedly
estimated by stereological methods.

Results: The findings of this study demonstrated that chronic sleep deprivation reduced the total
volume of all nuclei (anterior nuclei of the thalamus and mammillary bodies of the hypothalamus) when
compared with control groups (P<0. 05). Moreover, the total number of neurons and non-neurons in
these structures significantly decreased in sleep-deprived animals when compared with control groups.
Conclusion: Chronic sleep deprivation has detrimental effects on the central nervous system and
limbic system, as well as on the anterior nucleus of the thalamus, which, until recently, was
believed to be not involved in sleep. These effects could be partly due to a decrease in cell (neuron
and non-neuron) number, resulting in functional loss of this system.

Keywords: Anterior nucleus of the thalamus, Limbic system, Mammillary bodies, Sleep
deprivation, Stereology.
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