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Sleep abnormality in rats after cocaine withdrawal and its possible 
treatment
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EDITORIAL

A good sleep is necessary for maintaining our mental health and daytime 
activity. But for a drug user, especially for a chronic drug user, a reduced 

sleep quality will be expected (1,2). After cocaine withdrawal for the chronic 
cocaine users, they always feel sleepy at daytime and cannot sleep at night. 
And these sleep problems are thought to aggravate drug use and relapse (3).

Rats’ sleep pattern consists of have Rapid-Eye-Movement (REM) sleep and 
NonRapid-Eye-Movement (NREM) sleep, which is similar to humans. 
Although rats don’t sleep continuously like humans, and they are nocturnal, 
it is still a good choice that using rats as a model in the lab research because 
several invasive methods, such as Adeno-Associated Virus (AAV) injection 
into brain and single neuron activity recorded via brain slice, are not feasible 
for humans. And these methods are effective to give us more knowledge about 
relationship between sleep and addiction. In addition, genetic modification 
is easy to do in mice and rats, which is also a powerful tool to investigate the 
genes’ functions in sleep.

For monitoring sleep in rats, Electroencephalogram (EEG) electrodes 
are implanted into the skull with specific coordinates targeted and 
Electromyogram (EMG) electrodes are sutured into the neck muscles. 
Combination signals of EEG and EMG can be recognized as different 
sleep stages such as wakefulness (W), NREM (N) and REM (R) via software 
automatic scoring or manually scoring. Several measurements are made to 
evaluate the sleep quality including total sleep time of REM and NREM sleep, 
numbers of transitions between different sleep stages and average episode 
duration, which is defined as the average length of each sleep episode.

Recent researches have shown that PD patients have more serious problems 
in oral health status than the general population (4,5). Some of these 
disorders include increased prevalence of caries and periodontal disease, 
sialorrhea and drooling, xerostomia, orofacial pain, mastication disorders, 
bruxism and taste impairment (5).

Scientists found a reduction of total time in both REM and NREM sleep 
after long-term cocaine withdrawal in rats (4). This reduction happened in 
both light phase and dark phase and was partly due to the reduced episode 
duration in both REM and NREM sleep. The transition numbers between 
wakefulness and NREM sleep were increased, meaning a more fragmented 
NREM sleep observed in cocaine-exposed animals. While the transition 
numbers between REM and NREM sleep were decreased, suggesting that 
both reduced episode duration and reduce transition numbers contributed 
the total REM sleep loss (4).

To improve sleep quality, different methods were introduced, including 
healthy diet (5), mindfulness meditation (6), music (7), exercise (8) and 
pharmacotherapy (9). But none of them had clear proofs to improve sleep 

quality under cocaine withdrawal context. A promising approach in rats is 
using optogentic tools. It was reported that activation of the specific type 
of neurons (e.g. MCH neurons) by Adeno-associated virus (AAV) injected 
into brain can increase sleep time in rats (10). But it is not maneuverable 
in humans. The most potential method is to redistribute sleep time during 
light phase and dark phase. In details, rats were sleep-restricted in the dark 
(active) phase, and they would be able to sleep better in the light (inactive) 
phase. During this manipulation, the total sleep time of two phases remained 
similar. This method seemed quite simple but it was proved very effective in 
consolidating REM sleep and reducing cocaine cravings as well (4). The most 
inspiring thing is that the method is applicable to humans.
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