New evidence challenges popular
hypothesis for how anesthesia works
1 June 2017
mechanism by which it causes loss of
consciousness remains a mystery. Now, scientists
studying ferrets have found evidence that
anesthesia may work differently than popularly
believed, according to a new study published in
PLOS Computational Biology.
The prevailing hypothesis holds that anesthesia
renders patients unconscious by disrupting
connections between different areas of the brain.
Previous studies have supported this idea by
demonstrating that anesthesia reduces information
transfer between brain areas.
However, Patricia Wollstadt and Michael Wibral of
Goethe University, Germany, and colleagues
present an alternative explanation: reduced
information transfer between brain areas may not
necessarily arise from a breakdown in
communication between areas, but rather a
decrease in available information generated within
brain areas.
"This alternative interpretation derives from the
simple principle that information that is not available
at the source of information transfer cannot be
transferred," says Wollstadt.

Despite widespread use of anesthesia, the precise
mechanism by which it causes loss of consciousness
remains an open question. The prevailing hypothesis
holds that anesthesia renders patients unconscious by
disrupting connections between different areas of the
brain. However, the typically observed reduction in
information transfer under anesthesia may not
necessarily arise from a breakdown in communication
between areas, but rather a decrease in available
information generated within brain areas. Credit:
Stefan_Schranz/ pixabay, CCO license

To test this alternative hypothesis, the researchers
monitored brain activity in ferrets under anesthesia
with the chemical isofluorane. Using
complementary computational approaches, they
estimated the amount of information available in
different brain areas. They found that "source" brain
areas had bigger decreases in available information
than "target" areas.

These results suggest that reduced information
transfer from source to target areas results from a
decrease in source information, and not the
strength of the connection between source and
target. In fact, observations suggest that
isofluorane works by affecting connections between
Despite widespread use of anesthesia, the precise nerve cells within brain areas, and not between
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nerve cells that connect different brain areas.
"Future research should include the investigation of
local information processing when investigating
mechanisms of general anesthesia," Wollstadt
says. "This research may benefit from refining our
methods to allow for a more detailed investigation
of local information processing and its relation to
information transfer."
More information: Wollstadt P, Sellers KK,
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(2017) Breakdown of local information processing
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Comput Biol 13(6): e1005511.
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