
Effects of Branch Chain Amino Acids (BCAAs)-induced 
insulin resistance on athletic performance 

 
Hassan I. Osman 1,2,3, Ahmed A. Elgamel 3 

 
1 = Napata Research and Innovation Center (NRIC), Khartoum North, Khartoum, 

Sudan 
2 = Osman Medical Research Services (OMRS), 6th of October City, Greater Cairo 

Governorate, Egypt 
3 = Sudan Anti-Doping Agency (SADA), Khartoum, Khartoum, Sudan ​
​  

Abstract 

 
In this article, the authors explore BCAAs as a potential enhancement of athletic ability in professional 
athletes. However, a look into published evidence suggests no need to look into the ban of BCAA-based 
supplements as of this writing. This, however, does not negate the necessity of further research into the topic. 
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Introduction: 
Carbohydrate intake monitoring, adaptation and optimization has historically been the major nutritional aspect 
of endurance training refinement (1,2).    
It has been rather established that a considerable amount of ‘energy’ is consumed during exercise (3,4). The 
action of physical exercise results in an increase in concentrations of beta-aminoiso-butyric acid, which is 
brought about through the catabolism of valine (5). Long-term, organized, professional training is how the 
elite-level performance required by professional athletes comes to be; this occurs through a plethora of 
physiological adaptations (mainly strength and aerobic metabolic capacity) that manifest as a direct result of 
the aforementioned training (6,7).  
In addition to the promotion of glucose uptake and the synthesis of skeletal muscle protein, branch chain 
amino acids (henceforth referred to as BCAAs) can also be oxidized to provide energy. (8–10).  
BCAAs  provide ‘energy’, help with the synthesis of muscle protein and aid glucose uptake - this, through 
piquing the interest of experts, has resulted in them being introduced as a nutritional supplement amongst 
athletes (8).   
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This has raised a question - given the hypothesized causation of insulin resistance through elevated BCAAs 
(elaborated below), why haven’t there been reports of increased insulin resistance amongst said athletes?  
 
Clinical overview: 
 
The ongoing classification of diabetes mellitus (DM) (Type 1 and  Type 2) was first articulated nearly 9 
decades ago (11,12). However, more recent medical research has revealed that the anachronistic classification 
is in need of being revisited (11).  
Projections indicate that around 1 billion people will be living with DM by the middle of this century (13).   
Type 2 Diabetes (T2D) is, and has been, manifesting itself as a developing international healthcare concern 
that carries high rates of morbidity and mortality (14). It is the most common presentation of DM (11).  
Published evidence leads to the hypothesis that the toxic products resulting from BCAA catabolic disorders 
play a role in the bringing about of type 2 diabetes and atherosclerosis (15).  
 
BCAAs and Athletic Performance: 
 
BCAAs, particularly leucine, have received immense research interest; the primary motivators behind this 
interest would be: a) leucine’s stimulation of the acute synthetic response, b) function of leucine in the 
metabolism of protein, c) role of leucine in the homeostasis of energy, d) role of leucine in the regulation of 
fatigue, e) leucine stimulation of protein synthesis and f) role in mitigation of muscular breakdown following 
exercise sessions (16–24)       
A 2026 study that observed the results of introducing leucine supplementation to endurance athletes reported 
enhancement in muscle strength as well as potential aerobic endurance as well as ‘exercise-induced central 
fatigue’ (25). It is important to note that the sample size in this study was twenty; indicating a need for more 
studies of similar nature. 
 
 
BCAAs and Insulin Resistance: 
 
As of a plethora of published data, it has been hypothesized that the potential for a relationship of undefined 
mechanisms between insulin resistance and BCAAs (elevated BCAAs may cause insulin resistance) (8,26). 
This is based on the following published data (26–32): 

1)​ Plasma levels of BCAAs have been correlated with insulin resistance  
2)​ Diabetic animals have been found to have elevated levels of BRCAAs 

3)​ In obese rats fed BCAAs, 2 observations were made: a) Insulin signaling pathway of skeletal 
muscles was inhibited, b) insulin resistance in said skeletal muscles was enhanced  
4)​ Akt phosphorylation was reduced, while glucose reuptake was increased 

5)​ Correlation between increased BCAA levels and increased hepatic resistance to insulin (inhibition of 
pathways)  

a)​ Addition of BCKAs (the catabolic product of BCAAs) to the cerebral cortex or glial cells 
has been found to induce insulin resistance and dysfunction of the mitochondria 
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Additionally, a 2015 publication in which the authors divided rats into exercise and sedentary groups reported 
significantly decreased plasma BCAA levels in the exercise group (33). 
 
How BCAAs promote insulin resistance: 
 
Published evidence illustrates two mechanisms by which BCAAs promote insulin resistance (28), those 
being: 

1.​ mTORC1 signaling pathway model 
2.​ metabolic disorder model 

 
A relationship can be reasonably hypothesized between insulin sensitivity/resistance, expression of catabolic 
genes in adipose tissue, and BCAA catabolism (8,34–38) 
   
Evidence to the contrary - or is it? 
 
Published evidence suggests that BCAA supplementation induces and helps improve insulin sensitivity (39). 
It has also been hypothesized, and with sufficient evidence, that BCAA supplementation aids in reduction of 
the blood glucose levels in people living with chronic liver disease as well as improvements in insulin 
resistance (40,41).  
With that being said, however, it has been established that when the concentration of leucine/isoleucine is 
increased to 80-150%, it induces insulin resistance and inhibits uptake of glucose (42).  
As of this writing, the quantity of published data is insufficient to deduce a definitive hypothesis. However, 
the amount of published data leans heavily towards BCAA and leucine supplementation not resulting in any 
significant improvements in athletic performance amongst either amateur or professional athletes (43,44).  
 
Conclusion: 
In conclusion, the argument being made here is whether or not the use of BCAA supplements should be 
permitted by authorities and regulatory bodies. As of this writing, BCAAs are not on the World Anti-Doping 
Agency’s (WADA) list of prohibited substances (45). The following is a summary of the data at hand:  

1.​ The use of BCAA supplements amongst athletes is a common occurrence (8) 
2.​ In adipose tissues, glucose uptake is promoted by BCAAs (46) 
3.​ In the hepatic system, liver glucose uptake is promoted by BCAAs (47) 
4.​ In skeletal muscles, glucose uptake is promoted by BCAAs (48–53) 
5.​ BCAA supplements play a major role in post-workout recovery and in workout (8)  

 
The authors believe that the data published provides insufficient evidence to call for a ban of 
BCAA-supplement amongst athletes. However, the data published thus far justifies a need for the necessary 
discussion as well as potential re-assessment of current position as more evidence is unveiled. In agreement 
with our colleagues from Nigeria, we believe that responsible use is of the utmost importance in seeing to it 
that fair play is continuously observed and that results continue to be guaranteed to be based on merit (54). 
 
COI: 
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