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A number of pioneering expetimental sleep studies were performed in the 19* century:!
In 1894, the Russian physician Marie de Manaceine submitted dogs to continuous stimulation
to evaluate the effects of sleep deprivation (SD).2 The results revealed a fascinating discovery -
sleep absence caused the puppies’ deaths. Four years later, Lambert Daddi and Giulio Tarozzi
kept dogs awake by walking them until they died, which occurted after 9 to 17 days of SD.
Interestingly, both studies revealed that SD provoked alterations in body temperature and blood
cells combined with fatigue and small hemorrhages in the brain. The method used to promote
SD by the authors was questioned by scientists because it involved physical activity (intense
walking and handling) that has other biological tepercussions.! Stimulated by the previous
findings, but concerned about the impact of physical activity, Cesare Agostini kept 2 dogs awake
in metal cages to avoid physical fatigue and found that after 12 and 17 days they died, and
their brains demonstrated degenerative changes.* These results showed experimentally for the
first time that sleep was essential to life. In addition to the sleep studies, Cesare Agostini also
reported the cases of 2 people, whose behaviors became unusual and strange following SD -
displaying extreme excitation, hallucinations, severe attention deficit, and inadequate emotional
attitudes.” All the symptoms disappeared after a petriod of sleep. These preliminary SD findings
highlighted that sleep is an important and inherent physiological state required for survival.

The experiments to understand the effects of SD carried out on animals had some
limitations, such as the possible confounding effects of stress, intense motor activity,
isolation and the difficulty of establishing a matching control group with the same
environmental conditions.

The evolutionary persistence of sleep, in the face of the apparent costs of increased
vulnerability to predation and a reduction in time for foraging and other activities, suggests
that it has an essential function.” Although different animals have different rebound
periods after SD, evolutionarily distant species share common sleep functions, including
roles in development,® metabolism’ and memory consolidation.® One of the most recent
theories is that sleep is associated with neural changes including consolidation of synaptic
strength and the development of the central nervous system.® Sleep behavior has been
studied in a wide variety of animals with a central nervous system, including vertebrates,
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arthropods, roundworms' and flatworms." Studies of amphibians and
fish are less common, although they could be helpful in clarifying the evolution of sleep
states in vertebrates.'*”” Mammals are the most intensively studied group and, therefore,
their mechanisms of sleep are better understood, although the daily amount of sleep
required varies greatly among them', with some species being able to maintain their waking
performance and health with remarkably little sleep.’” Over recent decades, molecular and
in vitro studies have also provided significant insights into sleep function and regulation.®

It is well known that sleep loss has considerable effects on biochemical and
neurochemical processes, the immune system, body metabolism, physiological measures
including electroencephalogram (EEG), energy metabolism, and thermoregulation.'
Although sleep has been intensively studied, and its mechanisms are better understood,
it still seems to be underappreciated by humans, who have, in general, developed lifestyles
that either by choice or necessity put pressure on the ability of individuals to get adequate
sleep, which in turn can have serious implications for health

Sleep is a state that continues to challenge and intrigue researchers, even more than
100 years after the earliest animal sleep experiments. In this period, the study of both
simple and complex organisms has contributed to a better understanding of the importance
of sleep for health, and were key to the realization that sleep is a complex behavior that
exercises a central role in the life of animals.
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