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Home message

✓Creatine use seems not affect kidney function(in recommended 

dose)

✓High protein diet  specially animal type is harmful

✓Anabolic androgenic steroids is banned 

✓High dose vitamins not recommended 



Bodybuilding

The use of progressive resistance exercise

to develop muscle building  by hypertrophy

Appearances of muscular definition and symmetry 
(rather than athletic ability).



✓Over 95% of bodybuilders use dietary supplements, with the two 
most common being creatine monohydrate and protein

✓Non-nutritional, performance-enhancing drugs, such as 
veterinary-grade vitamin supplementation, and/or anabolic–
androgenic steroids (AAS),Growth Hormone (GH)are also used . 



Most of the extreme nutritional, drug and training strategies in  
bodybuilding are from non-evidence-based sources, 

and potential adverse health impact effect are possible.



1-Which organ doesn’t play role in creatine  
production ?
a-liver  
b-kidney 
c-pancreas
d-muscle

2-Which protein doesn't increase GFR?
a-white egg  
b-fish
c-soy
d-beef



OBJECTS
✓Creatine

✓Protein

✓Anabolic androgenic steroids /GH

✓vitamins



Cystatin C 

Is not  related to muscle mass and diet.

Cystatin C  based MDRD eGFR measuring

Increased when using anabolic androgen steroid (AAs)

(~95%) of creatine and creatine phosphate in Skeletal muscle

Assessment of kidney function
presence of unrecognized CKD



Assessment of Dietary Protein Intake

1. Measuring urinary urea or nitrogen excretion (objective 
methods, reflect the intake over only a few days before urine collection, not for  
protein source intake or other macronutrients)

2. Self-reporting food intake via 24-h dietary recall

3. Food diary, A 3- or 4-day food diary contains a complete record of foods and 

beverages consumed over those days

4. Food frequency questionnaire (FFQ), is widely used to 
investigate food intake over extended periods of time



✓Creatine

✓Protein

✓Anabolic androgenic steroids /GH

✓vitamins



In skeletal muscle
25% free creatine, 75% creatine phosphate

are in equilibrium 

Daily spontaneous degradation of (1–2%)
muscle creatine→ creatinine

Creatine phosphate → available source of energy,  especially during the early phases of intense muscular 
contractions. 



10% of glycine,
22% of arginine 
42% of methionine
FROM DAILY INTAKE
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Methyltransferase

Creatine kinase reaction

Amidinotransferase AGAT



Creatine Monohydrate

20 gram loading for 5 days ,then 5 gram daily



Journal of Renal Nutrition
The Official Journal of the Council on Renal Nutrition of the National Kidney Foundation,
30 Jul 2019, 29(6):480-489



509 records in the 4 electronic databases (PubMed, 
Web of Science, SciELO, and Cochrane).

Eligible based on the following inclusion criteria

(1) randomized controlled trials
(2) published in peer-reviewed scientific journals
(3) case studies
(4) studies assessing creatine supplements and kidney 
effects

After evaluating 290 non-duplicated studies,

15 were included in the qualitative analysis 
6 in the quantitative analysis

Journal of Renal Nutrition, 2019



Do not affect kidney function 



Case reports of affecting kidney function 



Healthy 18y/o man,  2-day history of N,V and epigastric pain.
No signif PMHx/FHx, 

74/Kg, BMI=24.18 kg/m2, Bpx 150/90 mmHg, K=3.56 ,Na=148 mmol/L, Ph= 7.36, 
Hct 36.8, T.protein 64.87 g/L (normal 64–87 g/L). UA→ proteinuria, daily 284 mg. 
The other Lab test and 2nd W/U were normal.

Creatine monohydrate, induction (20 g/day ×5 /d) and maintenance (1 g/day for 
the next 6 weeks).



• Focal tubular injury with dilatation of tubular lumina and 
flattening  of the tubular epithelial cells, 

• sloughed epithelial cells, leucocytes and cellular debris in 
the tubular lumina; 

• No pigmented casts
• Normal glomeruli.
• IF→ Neg

He was discharged without any complaints on the 25th day, BW=72Kg.



Journal of Renal Nutrition, 2019



A previously healthy 24-y/o man, acute abdominal pain, polydipsia, and polyuria. BPx=152/100 mm Hg,left flank tenderness.
Cr=3.8 mg/dL, initially increased to 4.7 mg/dL and then rapidly decreased to 2.5 mg/dL, proteinuria 386 mg/day, UA→1 to 3 
RBCs, The other Lab test and 2nd W/U were normal.
5 days after the onset of symptoms, no proteinuria, normal GFR, and normotensive in OPD f/u.



IF→ were negative.

EM→
normal glomerular 
architecture, without
evidence of immune 
complex deposition. 

generalized interstitial edema, 
infiltrate,most prominent in the 
juxtamedullary cortex and medulla, 
lymphocytes admixed with eosinophils

Interstitium interstitial edema and a lymphocytic 
inflammatory infiltrate with focal interstitial hemorrhage, 
Arrows point to areas of tubulitis.



Effects of creatine supplementation on urea and creatinine 

urea creatinine

Favor not renal damage

(standardized mean difference = 0.48, 95% confidence 
interval 0.24-0.73, P = .001, I2 = 22%),

(standardized mean difference = 1.10, 95% 
confidence interval 0.34-1.85, P = .004, I2 = 28%).

The findings indicate that creatine supplementation does not 
induce renal damage in the studied amounts and durations



✓Creatine

✓Protein

✓Anabolic androgenic steroids /GH

✓vitamins
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Plants proteins: pulses, such as nuts, dried peas, and lentils, 
(have HP content)
Milk protein (whey or casein), good quality protein
Eggs 
Red meat: Beef, pork, mutton, and game (e.g., reindeer and moose) 

White meat: chicken and turkey



Meat, fish, cheese, and rice / other grains→strong net-acidifying foods

Fruit, legumes, vegetables, and potatoes →strong net-alkalinizing foods



ACUTE EFFECT OF HIGH-PROTEIN ON GFR

Conflicting effects of 
HP intake on GFR and 
urinary albumin 
excretion in human 
studies



PROTEIN INTAKE
good quality protein

g/kg/day
energy consumption 

(E%)
WHO recommendations

General population
0.83 10–35%

Nordic Nutrition Recommendations

Elderly 

<64  y/o

>= 65 y/o

0.8–1.5

1.1–1.3 

10–20 %

15–20 %

Athletes 1.2–1.7

Chronic Kidney Disease 0.8 

Diabetes 1–1.5 15– 20% 



High-Protein Diets

Protein content of more than 25 E% of energy intake, which 

corresponds to more than 2.0 g protein/kg BW daily.



Journal of Nutrition and Metabolism, 2016
.doi.org/10.1155/2016/9104792

14 healthy resistance-trained men completed the randomized 
crossover study 

(mean age 26.3 ± 3.9 yr, height 178.5 ± 8.4 cm; and average 
years of training 8.9 ± 3.4 yr).

10 white males, 3 black males, and 1 Pacific Islander



Food diary (i.e., three days per week for one year) of their food intake via a 
smartphone app (MyFitnessPal) ; 100–168 daily dietary self-reports

Body composition, via the Bod Pod (COSMED USA, Concord, CA) whole body 
densitometry using air displacement.

Glucose,BUN, CRE, GFR, Na, K , Cl, carbon dioxide, Ca, T protein, albumin, 
globulin, T Bili , ALP AST ALT, TG Chol, LDL HDL.



1. Normal eating phase, (mean ± SD) 29.94 ± 5.65 kcals/kg/day 
and 2.51 ± 0.69 g/kg/day of protein for 2 months and 4 months 

2. High protein phase, to 34.37 ± 5.88 kcals/kg/day and 3.32 ±
0.87 g/kg/day of protein for 2 months and 4 months

(significantly increased (𝑝 < 0.05))

In resistance-trained men that consumed a high protein 
diet (∼2.51–3.32 g/kg/d) for one year, there were no 
harmful effects on measures of blood lipids as well as 
liver and  kidney function tests.



No deleterious effects on liver or kidney function

Assess 5 subjects who consumed a high 
protein diet for a total of 2 yrs



30  subjects

20 Bodybuilder

Group lll

+  high protein

10 subjects

Group ll

Reg protein

10 subjects

10 control
Group 1

10 subjects

Resting blood samples taken between 8 and 9 am. 
After an overnight fast 24- hour urine  were obtained on 30 day of the study to 
measure pH and estimate kidney function

age 20-40 y/o 

March 2020  DOI: 10.37200/IJPR/V24I7/PR270044



High protein intake in bodybuilders

1. Produced a significant increase in serum urea and creatinine. 
2. Increase endogenous acid production,



Clin Kidney J. 2015 Aug

Saudi J Kidney Dis Transpl .2018

Four bodybuilders 

22 adult males,8 FSGS, 4 nephroangiosclerosis, 
2 acute/ 3 chronic interstitial nephritis, 2 
nephrocalcinosis, and 1 membranous  with 
crescentic glomerulopathy, 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4515889/


JASN, 2020. doi: https://doi.org/10.1681/ASN.2020010028



Summary of observational studies of high dietary protein 
intake and kidney health across large populations

1. The Nurses’ Health Study.
2. The Multiethnic Study of Atherosclerosis.
3. The Prevention of Renal and Vascular End-Stage Disease (PREVEND) study.
4. The Gubbio Study.
5. The Dutch Generation R Study.
6. The Framingham Heart Study.
7. The Cardiovascular Health Study.
8. The Singapore Chinese Health Study.



nondairy protein was associated with rapid decline of eGFR among participants with mild CKD
animal fat/ red meat was associated with higher odds of microalbuminuria 









Highest quartile of protein intake (from red meat) had 40% increased HR of ESKD (dose dependent).
Replacing one serving of red meat with other protein sources was associated with a max relative risk 

reduction of 62.4%



CONCLUSION

✓These studies suggest that long-term intake of dietary protein 
above nutritional recommendations can increase the risk of 
serious CKD, including ESRD.

✓High intake of red meat protein and acidifying protein seems to 
be most harmful. 



Oral protein or Amino Acid infusion →increase RBF and GFR (hyperfiltration)

Kidney enlargement 

TG feedback
Glucagon,
IGF-1,
RAS activity

mesangial matrix expansion 

Tubulointerstitial fibrosis

undiagnosed CKD
undiagnosed CKD



HP 
intake 

High 
phosphorus 

load 

Metabolic 
acidosis 

Increase 
proinflammatory 
gene expression 

Ang-2 
aldosterone 
endothelin-1

Generating
ROS,  

oxidative 
stress, 

inflammation,.

Higher BUN, 
protein 

carbamylation

(FGF-23), 
vascular 

calcifications and 
LVH

Animal 
protein HTN

upregulated inflammatory 
mediators(eg,NF-kB and 
inflammatory cytokines)

imbalance in 
the gut 

microbiome 



✓Creatine

✓Protein

✓Anabolic androgenic steroids / GH

✓vitamins



Frontiers in Endocrinology 2022

Side effects that can be caused by AAS

In 2014 the global lifetime use 
prevalence was 3.3%, 

Athletic use;13.4% while
Recreational sports people; 18.4%

In the Middle east (21.7%) 
South America, (4.8%)  
Europe (3.8%) 



Cardiovascular adverse effects due to a prolonged use of AAS

Frontiers in Endocrinology 2022

remodeling induced by AAS use



10% of glycine,
22% of arginine 
42% of methionine
FROM DAILY INTAKE
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Methyltransferase

Amidinotransferase AGAT

AAS
1. Increased muscle mass
2. Increases AGAT expression



J Am Soc Nephrol 21: 163–172, 2010

Herlitz et al



J Am Soc Nephrol 21: 163–172, 2010

Association of focal segmental glomerulosclerosis and proteinuria in a cohort of 10 bodybuilders 



38.1% of  studies about possible effects of AAS and GH on the kidney were animal investigations.



experimental and clinical studies about the renal safety of AAS (n=12) 



experimental and clinical studies about the renal safety of growth hormone (n=9)



Evidence regarding adverse effects of 
anabolic-androgenic steroids  on  kidney 
exists;
AKI 
CKD
FSGS

GH’s exact effect on the kidney at doses 
used by athletes and body builders has not 
yet been clarified. 



All major sports organizations have banned AAS 
use



✓Creatine

✓Protein

✓Anabolic androgenic steroids / GH

✓vitamins
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1-Which organ doesn’t play role in creatine  
production ?
a-liver  
b-kidney 
c-pancreas
d-muscle

2-Which protein doesn't increase GFR?
a-white egg
b-fish
c-soy
d-beef



THANKS FOR YOUR KIND 
ATTENTION


