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SEECHE (TFIUN)

Keywords :  Sleep deprivation; Rats; Nociception; Naloxone; Formalin test; c-fos.

Sleep deprivation precipitates adverse physiological effects and may even cause
death. It is well established that nociception is influenced by numerous physiol ogical
changes but in the literature, there were no report on the effects of sleep deprivation
on pain. In our previous studies we have demonstrated that sleep deprivation not only
decreases halothane MAC but also augments pain threshold in rats. In this protocol
we intended to investigate the possible mechanism on how sleep deprivation affects
nociception. Our study includes 3 experiments performed within a period of 2 years

First year; Experiment I: Assessment of the effects of naloxone on the augmented
pain threshold after sleep deprivation.

Background: We have previously demonstrated that after 1, 3, and 5 days of
sleep deprivation, there were a significant increase from baseline in tail flick latency
by 35%, 36% and 30% respectively. If sleep deprivation acts through the opiate
pathway to augment pain threshold, then naloxone, an opiate antagonist should block
the sleep deprivation effects. The aim of this study is to examine if naloxone given
after sleep deprivation will alleviate the sleep deprivation effect.

Methods. Twenty rats weighing 250-350 g will be placed into a specially design
sleep deprivation apparatus. After 3 days of adaptation, the rats will be subjected to
have three days of sleep deprivation. Tail-flick test will be performed and results
recorded on the morning of day before sleep deprivation and that of the 4th day. After
recording of the tail flick responses on the 4th day, naloxone 1mg/kg i.p. will be
injected and tail-flick test will be performed and recorded 5mins later. Data will be
compared and analyzed by Student’s t-test to see if the sleep deprivation or naloxone
effects on tail flick responses are significant.

Experiment 1l Assessment of the effects of sleep deprivation on behavior
reaction and c-fos immunoreactivity of the spinal cord in rats after subcutaneous
formalin injection.

Background: As tail flick test only measures transient pain, the mechanism of
sleep deprivation influencing pain perception could not be revealed merely from the
result. Formalin test quantitates the behavioral response to a relatively long lasting
pain stimulus, which resembles pain as it is seen in actual disease states. The aim of
this study is to use the test to compare behavior reaction and c-fos immunoreactivity
of the spinal cord after subcutaneous formalin injection between rats with sleep
deprivation and adequate sleep.

Methods: Sixty rats will be randomly and equally allocated into 5 groups, group



DO, D1, D3, D5, and D7. Before the study, al rats will have 3 days of adaptation
period. Rats from Group D1, D3, D5 and D7 will be subjected to 1, 3, 5, and 7 days
of sleep deprivation respectively. Formalin test will be applied to Group D1, D3, D5
and D7 rats on the second, fourth, sixth and eighth day of confinement respectively.
Group DO rats will have the test immediately after adaptation period.

Immediately after formalin injection, behavior reaction will be recorded for an
hour. The rats will be sacrificed and c-fos immunoreactivity of the spinal cord will be
examined. Data between groups will be analyzed and compared.
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