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 CREATINE MONOHYDRATE 

                                     Scientific Research 
 

Creatine is known as one of the most effective nutritional supplements to increase high intensity 
exercise capacity and muscly hypertrophy during training (46).  It is a safe nutritional alternative to 
potentially dangerous anabolic drugs. 
 
Creatine is an amino acid, synthesized 
predominantly by the kidneys and liver from 
arginine, glycine and methionine.  95% of 
creatine is stored in the skeletal muscles while 
the rest is distributed in the brain, kidney, liver 
and testes.   Dietary sources of creatine mainly 
includes meat.  Hence, vegetarians generally 
have lower creatine concentrations.  Creatine is 
produced in many different forms, but Creatine 
Monohydrate is the most used and researched 
form of creatine and is extensively used by 
athletes to improve health and performance. 
Creatine is also used clinically for its significant 
benefits in neuropsychological performance, 
neurodegenerative diseases, degenerative 
muscle diseases, bone mineral density and for 
improving the quality of life in the elderly (13).  
Creatine serves as a vital energy reservoir for 
high intensity metabolic reactions, increases 
cellular survival against hypoxia, oxidative 
stress and toxins, and may reduce toxic 
seizures (24-27).  
 
Creatine as energy source. 
During physical activity, energy is required for 
muscle contraction and transmission of nerve 
impulses. Energy is produced during metabolic 
processes called aerobic (requires oxygen) or 
anaerobic (without oxygen) respiration, from 
nutrients within the cell.  Aerobic respiration, 
which supports moderate intensity exercise, 
requires oxygen to utilise glucose for the 
production of large amounts of energy.  The 
end products are carbon dioxide and water.  
Anaerobic respiration, which supports high 
intensity exercise, does not require oxygen and 
produces much less energy.  Its end product is 
lactic acid. 
 
Creatine serves as an energy reservoir for all 
physiological processes which require energy 
under periods of acute stress.  Most of the 
body’s creatine is stored in the muscles as 
phosphocreatine, which together with ATP, is  

 
the most important source of energy in the 
body.  Since body cells only recognise 
adenosine triphosphate (ATP), which is a high-
energy molecule, as an energy carrier, ATP has 
to be continuously recycled and available to 
sustain energy supply.  In the cells, ATP is 
consumed by energy-requiring reactions to  
 
form a reduced energy molecule called 
adenosine diphosphate (ADP). During energy-
producing reactions like the breakdown of 
carbohydrates, fats and ketones, ADP accepts 
energy and is converted back to ATP.  
 
When the intensity of physical activity exceeds 
the capacity of the aerobic system, the muscles 
start functioning anaerobically and relies on 
phosphocreatine and glycogen as fuel.  
Phosphocreatine is used by the body for rapid 
recycling of ATP molecules when ATP 
consumption is greater than supply, which 
occurs during powerful, repetitive forms of 
exertion.  Creatine supplementation lessens the 
inherent physiological burden of creatine 
production and maintains the ATP/ADP ratio 
during high intensity performance.  During 
anaerobic metabolism, ATP is resynthesized by 
phosphocreatine 12 times faster than during 
aerobic metabolism, which can significantly 
enhance muscle strength and power output 
(21).   
 
Creatine benefits anaerobic power 

training. 
In anaerobic training, creatine supplementation 
enhances metabolic efficiency, muscle 
contractility, training quality and subsequently, 
muscle hypertrophy.   
 
Creatine improves neuromuscular function for 
more rapid and forceful muscle contractions 
(12).  At cellular level, chronic supplementation 
with creatine increases transcription of genes 
responsible for anabolic muscle growth, the 
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concentration of total intramuscular creatine, 
phosphocreatine, ATP, glycogen, muscle insulin 
like growth factor (IGF-1), contractile protein 
and muscle fiber circumference (13).  Since 
creatine provides energy during high intensity 
exercise, less glucose is required, which 
preserves muscle glycogen reserves and 
decreases production of lactate. Creatine 
therefore improves substrate and oxygen 
utilization in the muscle, reduces muscle fatigue 
and improves muscle morphology (4) for 
greater anaerobic power and aerobic efficiency.  
By promoting an anabolic environment for 
muscle proficiency, creatine supplementation 
significantly promotes the release of anabolic 
hormones like testosterone and growth 
hormone (45). Research collectively concludes 
that high levels of testosterone in addition to 
growth hormone, produce improved fat-free 
muscle mass and strength, while added 
strength training amplify the effects of 
androgenic hormones on muscle tissue (34,35). 
 
Research validates significant benefit of 
creatine supplementation for anaerobic 
exercise training, which is characterised by 
multiple high intensity exercise bouts of short 
duration, during which creatine phosphate is 
required as secondary energy source (1,2,3).  
Creatine supplementation enhances athletic 
performance by improving one repetition 
maximum (1RM) and peak power output 
(17,36).  One study showed that creatine 
supplementation in combination with resistance 
training, results in a performance increases of 
more than 8% for maximum strength (1RM) 
and more than 14% for endurance strength 
(11).  Supplementation also improves sprint 
performances, reduces time to fatigue and 
maintains jumping performance, following 
exhaustive intermittent endurance testing (37). 
Creatine improves performance capacity during 
multiple sets of maximal effort muscle 
contractions like during cycling sprints (38) 
jumping and running (39) squats (40) and 
strength training (41).   It also enhances 
performance ability in single sprints lasting 6-
30 seconds (42), multiple repetitive sprints (43) 
and exercise lasting 1.5-5minutes (44).    
 
Creatine benefits aerobic exercise 

training. 
Although creatine is more effective in 
predominantly anaerobic exercise, it is 
suggested that it also exerts a positive effect 
during aerobic (endurance) activity by 
benefitting substrate utilization.  Creatine 

supplementation significantly decreases lactate 
accumulation and increase lactate and 
ventilatory threshold (6,14,15), indicating 
increased endurance capacity.   
 
Creatine protects against dehydration 

and muscle cramps. 
Creatine enhances the hydration status of 
muscle cells and increases their volume.  This 
reaction promotes an anabolic cellular state 
which increases DNA synthesis, muscle cell 
growth, glycogen production, and reduces 
protein breakdown (28-30).   
 
Creatine supplementation also demonstrates 
protective benefit against exercise induced 
dehydration and muscle cramps.  During 
physical training, it functions to reduce the rate 
of sweating and lower core body temperature 
as well as heart rate.  Furthermore, research 
illustrates that creatine does not negatively 
influence hydration status nor temperature 
regulation of athletes exercising in the heat.  It 
only benefits the athlete and reduces time to 
fatigue (8,9,10). 
 
Creatine enhances muscle recovery from 

exercise-induced oxidative stress, muscle 
damage and injuries. 

By promoting an anabolic environment, 
creatine supplementation decreases the level of 
muscle damage and enhances post exercise 
recovery. 
 
Creatine has high antioxidant activity and with 
the presence of arginine in its molecule, 
creatine can reduce exercise induced muscle 
damage by removing free radicals and 
improving blood perfusion to the muscles (5).  
Consequently, the muscles are provided with an 
increased oxygen and nutrient supply for more 
efficient muscle function and post training 
recovery. Arginine increases the production of 
nitric oxide (NO) which dilates blood vessels 
and regulates metabolism, glucose utilization 
and contractility in the muscle. Research 
demonstrates that creatine supplementation 
prior to an extreme physical event like the Iron 
Man competition, decreases multiple mediators 
of muscle damage following the event, like 
creatine kinase, lactate dehydrogenase, 
aldolase, glutamic oxaloacetic acid 
transaminase and glutamic pyruvic acid 
transaminase (16). Pre-exercise use of creatine 
may also improve calcium-buffering and 
decrease protein degenerating enzymes which 
are activated by calcium.  This also reduces 
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further calcium influx into the muscle, promotes 
muscle relaxation and supports recovery (17).   
 
Creatine benefits neuropsychological 
performance. 

Creatine is also an energy source for brain cells 
with high metabolic activity and is critical for 
optimal function of the nervous system. 
Creatine supplementation increases creatine 
and phosphocreatine concentrations in the 
brain, resulting in enhanced neurological and 
cognitive function (18,19).  Research shows 
that creatine supplementation reduces mental 
fatigue and improves several cognitive tests like 

forward and backward spatial recall, forward 
number recall and long-term memory (22,23). 
It also improves cognitive function and vigour 
which is impaired by sleep deprivation or ageing 
(20).  
Creatine preserves nerve cell growth which may  
be inhibited by corticosteroid use and provides  
neuroprotection, reducing nerve cell death 
induced by various neurotoxic agents (31,32).  
By enhancing serotonergic and dopaminergic 
signalling and neurotransmission, creatine 
supplementation demonstrates potential 
benefit for treatment of depression (33). 
 

 
Conclusively, science confirms that supplementing with Creatine Monohydrate improves mental 
wellbeing and promotes greater training adaptations for increased lean muscle hypertrophy, strength, 
power and progressive performance (7).   
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