
 

Study sheds light on how the brain shifts
between sleep/awake states under
anesthesia
26 August 2010

Despite the fact that an estimated 25 million
patients per year in the U.S. undergo surgeries
using general anesthesia, scientists have only
been able to hypothesize exactly how anesthetics
interact with the central nervous system. They
previously thought that the processes of "going
under" and waking up from anesthesia affected the
brain in the same way. 

Now, researchers at the University of Pennsylvania
School of Medicine have established in animal
models that the brain comes in and out of a state
of induced unconsciousness through different
processes. The findings, published in PLoS One,
may help researchers better understand serious
sleep disorders and states of impaired
consciousness such as comas.

"One major unanswered question in neuroscience
is how the brain transitions between conscious and
unconscious states," said senior author Max B.
Kelz, MD, PhD, assistant professor of
Anesthesiology and Critical Care. "Our results
suggest that the brain keeps track of whether it is
conscious or offline in an unconscious state. We
are working to understand the mechanisms
through which the brain accomplishes this feat.
Studying general anesthetics in animal models
offers a controllable means to investigate this
newly recognized behavioral barrier that separates
conscious from unconscious states."

Induction of anesthesia is commonly attributed to
drug-induced modifications of neuronal function,
whereas emergence from anesthesia has been
thought to occur passively, with the elimination of
the anesthetic from sites in the central nervous
system (CNS). If this were true, then CNS
anesthetic concentrations on induction and
emergence would be indistinguishable.

However, by generating anesthetic dose response
data in both fruit flies and mice, the researchers
demonstrated that the forward and reverse paths
through which anesthetic-induced unconsciousness
arises and dissipates are not identical. Instead the
animal subjects exhibited a delay in return to a
state of consciousness despite the reduced
concentration of the anesthetic.

The researchers observed that once a group of
animal subjects underwent a transition from
wakefulness to anesthetic-induced
unconsciousness, the subjects exhibited resistance
to the return of the wakeful state. Based on their
findings, the authors propose a fundamental and
biologically conserved state, which they call neural
inertia, a tendency of the CNS to resist transitions
between consciousness and unconsciousness.

"The findings from this study may provide insights
into the regulation of sleep as well as states in
which return of consciousness is pathologically
impaired such as some types of coma," said Kelz.
"This line of research may one day help us to
develop novel anesthetic drugs and targeted
therapies for patients who have different forms of 
sleep disorders or who have the potential to
awaken from coma but remain stuck in comatose
states for months or years." 
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