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Proj ect Description

Traumatic brain injuries are common and |lead to the devel opnment of secondary
brain injuries which inmpact outcone, including nmetabolic dysfunction within
the brain tissue itself. The metabolic function of the brain can be neasured
directly using a technique called cerebral mcrodialysis, which nmeasures the
redox potential of brain tissue. Invasive cerebral mcrodialysis devices are
used to nonitor the brain after severe traunatic injuries along with other
physi ol ogic nonitoring data to hel p guide clinical managenent of these
patients. Carbon dioxide is the nost potent nodul ator of cerebral blood flow
in the body and is al so neasured regularly along with cerebral m crodialysis.
Wil e studies are inconsistent in the role of oxygen therapy to inprove brain
net abolism the role of CO2 holds promise to inprove brain energetics but its
effect in patients with severe traumatic injuries is unknown. For this
project, the student will gather existing data on brain netabolismfrom
cerebral mcrodialysis and carbon di oxi de neasurenents and | earn how to
handl e | arge, conplex datasets, learn R or Python to analyze these data to
understand the effects of carbon di oxide on various mcrodial ysis neasures
such as lactate and pyruvate. Qur hypothesis will be that increased |evels of
carbon dioxide will be nmetabolically protective, associated with inprovenents
inthe ratio of lactate to pyruvate, a marker of netabolic stress.
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