Creatine supplementation enhances corticomotor excitability and cognitive performance during oxygen deprivation
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Background

Creatine is a naturally occurring compound involved in the b
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uffering, transport and regulation of cellular energy. Creatine

has been shown to be neuroprotective in vitro against anoxic/hypoxic damage . The diet can be safely supplemented
with creatine, but the utility of creatine to protect against energetic insult remains to be investigated in humans.

Aim: To assess the influence of dietary creatine monohydrate supplementation on brain function during oxygen deprivation.
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15 healthy volunteers completed a week-long, placebo
controlled creatine monohydrate supplementation
protocol within a double-blind, crossover design.
Creatine concentration in the sensorimotor cortex was
assessed using magnetic resonance spectroscopy.
Cognition and corticomotor excitability were assessed
using neurocognitive tests* and transcranial magnetic
stimulation (TMS) at baseline and during a 90 min
hypoxic gas breathing protocol.

Creatine concentratioin in the sensorimotor cortexincreased
by 10% with Creatine vs. Placebo supplementation
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Figure 1. Neural creatine concentration after supplementation. a) Mean creatine
concentration in the sensorimotor cortex after one week of Creatine and Placebo
supplementation. * p < 0.05. b) An example spectra acquired at 3T from the sensorimotor
cortex. Resonances at 3.069 ppm and 3.960 ppm represent the primary and secondary
Cr + PCr peaks.

The oxygen deprivation protocol caused hypoxemia,
reducing peripheral oxygen saturation by 19%
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Corticomotor excitability increased during hypoxia with
Creatine supplementation, but not with Placebo

Creatine b
12 16 *
—_—
P
—_ 1.0 1.4
g
I|§ 08 = 12
s o
G oe £
= 3
] g o8
3 0.4 = @ Creatine
z & os =3 Placebo
£ =
© 0.2 W
<
& 04
= 00 @~ Normoxia
~—&— Hypoxia 0.2
-0.2 0.0
e —
2 Placebo Hypoxia
Condition
-~ 10
=]
h
% 08 R A A
g Figure 3. Neurophys_lologmal
S os responses to hypoxia and
% supplementation. a) Stimulus-
T 04 response curves for Creatine
5 and Placebo treatments during
E o2 normoxia and hypoxia. b) Change
i ) in corticomotor excitability with
= o hypoxia for Creatine and Placebo.
ypoxia . P
p <0.05, ** p <0.01.
-0.2
40 50 60 70 80 90

Stimulation intensity (% MSO)

Creatine supplementation offset the decline in cognition
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Conclusion

Creatine has potential utility as a neuroprotective supplement when cellular energy provision is compromised.




