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Bodybuilding, or “the use of progressive resistance exercise to 
develop muscle building by hypertrophy”, has become 
increasingly popular both recreationally and competitively. 

Resistance training, including noncompetitive-style training, is 
recommended for both athletes and the general population to 
improve physical performance, appearance, health, and aid in 
weight management. 

Competitive bodybuilding requires dedication to rigorous 
training and strict dietary regimes.

J. Strength Cond. Res. 2021, 35, 2546–2551
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Int. J. Environ. Res. Public Health 2022, 19, 4288.
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Protein Supplementation

Bodybuilders generally employ different nutritional strategies 
during specific phases of training, such as bulking (calorie 
excess to increase muscle mass) or cutting (pre-competition 
calorie reduction to reduce body fat and increase muscle 
definition).

UK government guidelines recommend protein intakes of 
0.75–0.8 g/kg/day . This is increased up to 1.4–2.0 g/kg/day for 
athletes. This is safe, aids training adaptations and optimises
building and maintenance of muscle mass. 

BMJ Open 2018, 8, e020017

5



تهران-١٤٠١مهر ١٥-١٣
6



تهران-١٤٠١مهر ١٥-١٣

AJKD, Vol 44, No 6 (December), 2004: pp 950-962
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There are some case reports and case series that high protein 
intake (more than 3g/kg/day) was associated with kidney injury 
like FSGS, AKI.

In longer-term epidemiological studies, higher levels of protein 
intake are associated with a more rapid decline in kidney 
function.

There is evidence that high-protein diets can cause issues for 
those with pre-existing kidney insufficiency. 

Nephrol. Dial. Transplant. 2019,35, 98–106.
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Creatine Supplementation

Creatine supplementation has become increasingly popular in 
athletes of all levels, due to increasing lean muscle mass and 
strength, improved post-exercise recovery and injury prevention.

 Typically, ~0.3 g/kg/day or 20 g/day are ingested daily for 5–7 
days to load muscles with creatine. Following this, 3–5 g/day is 
used as maintenance. 

Sports Nutr. 2017, 14, 1–18
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Nutrients 2019, 11, 1044
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The capacity of renal AGAT, a key enzyme involved in creatine
synthesis, is progressively decreased with progression of CKD 
and is virtually absent in dialysis patients.

 It has been suggested that loss of endogenous synthesis 
capabilities and reduced consumption of creatine rich foods can 
result in creatine deficiency. 

Creatine deficiency is associated with clinical manifestations 
similar to sarcopenia, with fatigue, impaired quality of life and 
impaired cognition.

Nutrients 2019, 11, 1044
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The kidney conditions most frequently associated with creatine
supplementation in bodybuilders are AIN and ATN, which have 
occurred in individuals consuming relatively low doses. It is 
possible that other agents were also being consumed.

prolonged use of high maintenance doses of creatine (9.7 ± 5.7 
g/day) with a high protein intake (1.2–3.1 g/kg/day) and 
resistance training for up to four years has been shown to have no 
apparent detrimental effects on creatinine clearance and 
albuminuria. 

J. Nephropathol. 2012, 1,117–120
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Within tissues or solutions, creatine is gradually and 
irreversibly converted to creatinine, which is filtered by the 
kidneys and excreted via urine. 

However, creatine can also be converted into sarcosine, 
resulting in the production of methylamine, and via subsequent 
deamination, the formation of formaldehyde, which is 
potentially cytotoxic.

Creatine supplementation (21 g/day for 14 days) significantly 
increased the serum levels of methylamine and  formaldehyde , 
although both remained within the upper limits of normal. 

J. Sports Sci. 2009, 27, 759–766
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Anabolic Androgenic Steroids

AAS are used by professional athletes such as bodybuilders and 
powerlifters to enhance performance, increase muscle mass and 
decrease body fat. 

There has been an alarming increase in AAS popularity.  

Use of AAS has been deemed to pose a significant public health 
issue. All major sports organisations have banned their use.

Anabolic Steroids that use by BB consist of nandrolone injection, 
testosterone injection, oral methandrostenolone.

Use of AAS has been associated with a range of kidney conditions, 
including AKI, AIN, FSGS and nephrosclerosis.

Med. Sci. Sports Exerc. 2021, 53, 1778–1794
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Vitamins

Bodybuilders are known to inject high doses of vitamins A, D 
and E contained within an oily substance known as compound 
‘ADE’, the consumption of which is damaging to human health 
and kidney function. 

Compound ‘ADE’ was originally used by veterinary 
professionals to treat cattle and horses experiencing vitamin 
deficiency and infections, in quantities not exceeding 5 mL per 
120-day fattening period for cattle. Bodybuilders often exceed 
this. 

The main reason that compound ‘ADE’ is used by bodybuilders 
is not for the vitamins per se but the oily carrier, which when 
injected into muscle produces a foreign body reaction and a local 
false hypertrophy, increasing the volume of the muscle through 
local fluid retention rather than muscle anabolism.

Nefrología 2017, 37, 61–67
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NSAID

NSAIDs are easily accessible, and their use is highly prevalent, accounting 
for around 5% of prescribed treatments worldwide. NSAIDS are popular in 
sports medicine, with a self-reported prevalence of up to 50% among 
athletes.

 They can counteract muscle inflammation, pain and soreness during, and 
in response to, exercise, and thus improve performance by increasing pain 
tolerances and delaying fatigue.

However, using high-dose NSAIDs reduce increments in muscle strength 
and hypertrophic gains from resistance exercise, thus potentially reducing 
performance.

Regular high-dose NSAID administration significantly increases risks, in 
particular predisposing to the development of AKI and accelerating the 
progression of CKD. 

Biochem. Pharmacol. 2020, 180, 114147
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Dehydration and Diuretics

The final days before bodybuilding competitions has been 
coined ‘peak week’, during which the majority of competitors 
were found to implement strategies to maximise their physical 
appearance for aesthetic purposes. 

Bodybuilders often self-prescribe potentially harmful dosages 
of drugs, such as diuretics and insulin, which have resulted in 
dangerous outcomes, such as hypokalaemic paralysis. 

The majority of strategies involve dehydration and sodium 
depletion in the final days before competition, which have been 
linked to increased risk of kidney dysfunction . 

Int. J. Sport Nutr. Exerc. Metab. 2019, 29, 331–338
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Other Supplements/Stimulants and Exertional
Rhabdomyolysis
One dietary supplements (DS) of interest used by bodybuilders is 

“Hydroxycut”, a weight-loss and muscle-building product, 
comprising of Garcinia cambogia, Cissus quadrangularis, caffeine, 
Ma Huang (ephedra) and green tea in various quantities over the 
years of its production. 

Caffeine is also considered the most popular pre-workout stimulant 
for bodybuilders, whereby improvements in strength performance 
requires large supplementation of ~5–6 mg/kg. The upper range of 
the safe caffeine dosage of ~6 mg/kg. 

Both consuming “Hydroxycut” and caffeine have been linked to the 
development of rhabdomyolysis and lead to kidney failure.

Toxicol. 2013, 33, 878–881
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