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Circadian Clock’s Effect on Recovery from TBI

Traumatic brain injuries (TBI) affect an estimated 69 million people worldwide per year,

ranging from mild concussions to fatal injuries. TBI can affect the brain cells temporarily or

cause long-term damage depending on the severity; however, either way, it is necessary to

optimize healing. The NG2-glia cell or oligodendrocyte precursor cell is the most common cell

to re-new throughout adult life, especially during the first week after a brain injury. Research

shows that the time of day is a factor in the regeneration of some cells due to the circadian clock.

A circadian clock is the body’s 24-hour daily rhythm. Vittorio Gallo, Ph.D., interim chief

academic officer and interim director of the Children's National Research Institute stated that "It

is essential for researchers to know that cell renewal is coordinated with the time of day."

The body’s circadian clock allows for necessary functions to be completed, including

sleeping and a multitude of other physical, mental, and behavioral changes. The circadian clock

regulates temperature as well and depends on environmental factors such as daylight and

darkness. Some cells regenerate according to circadian rhythms, optimizing their ability to

proliferate depending on the time of day. This includes the NG2-glia cell, which is important to

consider when optimizing recovery after injury. The circadian clock’s effect on the renewal of

the NG2-glia cells occurs not only after injury but also regularly.

Research shows that body temperature is a factor in the level of consciousness of a

person with TBI. Dr. Christine Blume of the University of Salzburg in Austria, the study author,

stated, “Our study suggests that the closer the body temperature patterns of a severely brain

injured person are to those of a healthy person’s circadian rhythm, the better they scored on tests

of recovery from coma.” Along with this, researchers also measured consciousness and found



that those with better responses to sound and a better ability to open their eyes had well-regulated

circadian clocks and therefore, body temperatures that follow closest to a 24-hour rhythm. This

demonstrates the importance of keeping circadian rhythms in mind when planning for an

optimized recovery. To ensure that a patient’s circadian clock is functioning at its best, doctors

should consider simulating natural light patterns in order to increase a patient's level of

consciousness.
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