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INTRODUCTION

Creatine Supplementation is widely used in
sports and gym community to enhance
physical performance. Creatine is a small
peptide endogenously synthesized in the
body and stored in skeletal muscle.
Creatine supports the rapid production of

adenosine triphosphate (ATP) during %
high-intensity activities. f
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Guanidine group
Composed of two
amino groups (NH2)
and an imine group
(C(=NH))

CHEMICAL STRUCTURE

METHYLGUANIDOACETIC ACID

Carboxylic Acid Group
(COOH)
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e Creatine synthesis requires three amino acids: arginine, glycine, and methionine.
e First, glycine and arginine form guanidinoacetic acid and ornithine catalyzed by

AGAT enzyme.
e Methyl group sourced from methionine in the form of S-adenosylmethionine is

transferred to guanidinoacetic acid by GAMT enzyme




INDUSTRIAL SYNTHESIS OF CREATINE

e Industrial Synthesis uses
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e Hydroxyl ion removes a
proton from the methyl

group
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STRENGTH
ATP Regeneration




STRENGTH

e In the body, creatine is phosphorylated to
phosphocreatine through creatine kinase.

e Muscle contraction is an ATP demand heavy
process; during exercise, mitochondrial ATP
production is not able to keep up with
muscle demand causing fatigue.

e When ADP concentrations are high,
phosphocreatine is able to donate its high
energy phosphate group to regenerate ATP

e Phosphocreatine serves as a method to
store energy derived from ATP.




MUSCLE HYPERTROPHY

e Creatine Increases muscle hypertrophy- increase
of muscle mass

e Resistance training coupled with creatine
supplementation leads dramatic rises in Insulin
like growth factor | (IGF-1) concentration within
muscles

e |IGF-I promotes downstream activation of
myogenic regulatory factors (MRFs) such as MyoD
and myogenin

e Decreases serum myostatin concentration

e Activation of mMTOR pathway. Creatine increases
phosphorylation state of 4E-BP1, increasing
protein translation.




Activates mTOR pathway leading to increased
muscle growth and repair

Creatine exhibits antioxidant properties, research
has shown a decrease in 8-OHdG (a marker of
oxidative DNA damage) from urine in people
supplemented with creatine however exact
mechanisms are still unclear.
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