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Concussion and Nutrition: The Potential of Creatine
Craig S. Rubenstein, DC, DACBN, CCN
What is a concussion? Not too long ago, you were considered to have a concussion only if you lost
consciousness from a head injury. In fact, not only do you not have to lose consciousness (research suggests only 10% of people do),1 but you don’t even have to hit your head. Many of the concussions in
military personnel have occurred from the force of an explosion, not from a direct blow to the
head. We also know that many concussions happen during whiplash injuries, like a car accident or in
an infant that is violently shaken. Concussions are the most common type of traumatic brain injury and
are often referred to as mTBI. Although the vast majority of research pertaining to nutrition and concussions has been done on animals, the potential for creatine and other nutrients to aid in the treatment
and prevention of concussions is mounting.
mTBI’s have a primary and secondary component.2 The
primary component is the immediate damage the brain sustains from the trauma. This includes bruising of the brain
and some possible bleeding, shearing and tearing of nerves,
other brain cells and blood vessels. A substantial amount
of nerve cell death begins within hours of the primary
injury. The secondary injury component starts within minutes of the trauma and may go on for years. This secondary
component involves chemical reactions and abnormal brain
cell functioning and this is where creatine and other nutritional approaches work.

storage molecule called creatine phosphate. This molecule
is an energy buffer for muscles6 and for the brain in which
the level of creatine phosphate is even higher than the level
of ATP.7 In the central nervous system, creatine operates by
donating a phosphoryl group to ADP to make ATP thereby
helping to replenish energy stores.8 It has been shown with
proton magnetic resonance spectroscopy that creatine levels in the brain decrease after sustaining a concussion.9 It
has also been shown that taking creatine-monohydrate
orally is able to cause a significant increase of brain creatine levels.10

What is actually happening in the brain during this prolonged secondary component of mTBI is damage to the
actual nerve cells, particularly the membrane of the cells. A
damaged membrane causes the mineral ions of calcium,
sodium and potassium to become imbalanced inside and
outside the cells causing the cells to swell leading to brain
dysfunction and even more nerve cell death. Since 40% of
the energy the brain uses is to maintain the balance of these
mineral ions a major energy crisis begins as the brain struggles to maintain balance. The brain also starts having
trouble using glucose or blood sugar as an energy source
causing an even greater energy crisis.3,4,5

There have been two human-based randomized prospective studies with positive results on children and
adolescents specifically related to its effects in moderate
and severe traumatic brain injury. In this research, improvements in cognition and behavior were seen in children and
adolescents. This evidence comes from long-term studies
in which treatment with creatine was started soon after
injury. Creatine’s effects may have influenced brain function during both the early phase of injury as well as in later
stages. Creatine is thought to maintain the function of the
mitochondria (energy producing part of the cell) and
improve blood flow in the brain, both of which are disrupted during the acute phase of concussion. These studies
have suggested that post-concussion creatine improves
both short and long-term symptoms. In the short term, post
TBI creatine supplementation has been shown to reduce the
duration of post concussion amnesia. Subsequently, those
treated with creatine had significantly better cognitive abilities,11 less headaches, dizziness and fatigue,12 than those
that were untreated after three and six months of follow up.
The dose in one of the studies was .4g’s per kg. This converts for those in the U.S. to 1.8g’s of creatine for every 10
lbs. So for a 100lb child this would be a dose of 18g’s per
day. This is actually a higher dosage than the typical load-

Other than the building energy crisis, the four major
problems of the secondary component in the brain
are: Excitotoxicity, Oxidative stress, Mitochondrial dysfunction and Inflammation. All of these processes lead to
even more of an energy crisis due to their destructive
effects on cell membranes and mitochondria.
Creatine is a compound made up of three amino acids
found in large amounts in muscle tissue, traditionally used
by body builders to increase muscle mass, but it is also
found in high levels in the brain involved in energy production. Creatine combines with phosphate ions to form a
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ing dosage for body builders, which is usually .3g’s per kg
of body weight.
It appears from studies with vegan and vegetarian adults
that cerebral creatine concentrations can be optimized by
the use of oral supplementation of only 5 gm per day and
has been reported to be beneficial in improving memory.13
Creatine, which is found in protein rich foods, such as
meat, fish and poultry is a very common athletic supplement, but in the case of concussion, creatine appears to be
able to be a significant weapon to help combat the massive
energy crisis that occurs in mTBI and help the brain heal.
As with numerous other nutritional supplements from
alpha-lipoic-acid to DHA specific concussion related
research in humans need to be done. It is my opinion that
multi pronged nutritional protocols should be researched
along with mono therapies since the metabolic cascade
involves numerous pathophysiological components from
inflammation to oxidative stress and glutamate toxicity to
mitochondrial dysfunction.

REFERENCES
1. Broglio SP, Guskiewicz KM. Concussion in Sports:
The Sideline Assessment. Sports Health.
2009;1(5):361-369
2. Walker KR, Tesco G. Molecular mechanisms of cognitive dysfunction following traumatic brain
injury. Frontiers in Aging Neuroscience. 2013; 5:29
3. Bergsneider M, Hovda DA, Lee SM, et al. Dissociation of cerebral glucose metabolism and level of
consciousness during the period of metabolic depression following human traumatic brain injury. J
Neurotrauma. 2000;17:389-401
4. Bergsneider M, Hovda DA, McArthur DL, et al. Metabolic recovery following human traumatic brain injury
based on FDG-PET: time course and relationship to
neurological disability. J Head Trauma Rehabil.
2001;16:135-148

22

5. Bergsneider M, Hovda DA, Shalmon E, et al. Cerebral
hyperglycolysis following severe traumatic brain
injury in humans: a positron emission tomography
study. J Neurosurg. 1997;86:241-251
6. Brody T. Nutritional Biochemistry. San Diego, CA:
Academic Press, 1994.
7. Lajtha AI, Maker HS, Clarke DD. Metabolism and
transport of carbohydrates and amino acids. In: Basic
Neurochemistry 3rd edition (Edited by Siegel GJ, et
al.). Boston, MA: Little, Brown and Company, 1981.
8. Béard E, Braissant O. Synthesis and transport of creatine in the CNS: importance for cerebral functions. J.
Neurochem. 2010; 115: 297–313. \
9. Vagnozzi R, Signoretti S, Floris R, et al. Decrease in
N-acetylaspartate following concussion may be coupled to decrease in creatine. J. Head Trauma Rehabil.
2013; 28: 284–92
10. It has also been shown that taking creatine-monohydrate orally is able to cause a significant increase of
brain creatine levels (Stockleret al., 1994).
11. Sakellaris G, Kotsiou M, Tamiolaki M, et al. Prevention of complications related to traumatic brain injury
in children and adolescents with creatine administration: an open label randomized pilot study. J. Trauma.
2006; 61: 322–9
12. Sakellaris G, Nasis G, Kotsiou M, et al. Prevention of
traumatic headache, dizziness and fatigue with creatine
administration. A pilot study. Acta Paediatr.2008; 97:
31–4
13. Rae C, Digney AL, McEwan SR, Bates TC. Oral creatine monohydrate supplementation improves brain
performance: a double-blind, placebo-controlled,
cross-over trial. Proc R Soc Lond B Biol Sci. 2003 Oct
22; 270(1529): 2147-50.

Nutritional Perspectives: Journal of the Council on Nutrition of the American Chiropractic Association
Vol. 39, No. 3

