
Introduction
This study aims to look at how alcohol affects protein synthesis in exercised muscle. 

Conclusions

Protein synthesis is dampened by heavy alcohol consumption. 

mTOR levels are decreased by alcohol consumption. 

Amendments

Study Design & Additional Notes

8 young men were recruited for this experiment and underwent three 
conditions:

1. Protein consumption only. 
2. Carbohydrate + alcohol consumption. 
3. Protein + alcohol consumption. 

Participants consumed 25 grams of whey protein immediately after 
exercise and 4 hours later. Alcohol consumption was 1.5 grams of 
alcohol/ethanol per kilogram of bodyweight. Participants had their blood 
drawn before the experiment and were injected with a labeled amino 
acid to track protein synthesis. A muscle biopsy was taken before the 
experiment, at the two hour mark, and at the 8 hour mark. 2 hours after 
exercise, all groups (protein groups included) consumed a carbohydrate 
meal. Then, alcohol groups consumed 6 alcoholic drinks over 3 hours 
(equating to 12 total standard portions of alcohol).

Participants exercised using only one exercise (leg extension), for 8 sets 
of 5 repetitions at 80% 1 Rep Max Intensity. 

Alcohol ingestion impairs maximal post-exercise 
rates of myofibrillar protein synthesis following a 
single bout of concurrent training
Evelyn Parr
Wednesday, February 24, 2021 1:07 PM

   
Alcohol ingestion impairs maximal post-exercise rates of myofibrillar protein synthesis following a single bout of concurrent training ONE NOTE Page 

1    



8 young men were recruited for this experiment and underwent 
three conditions:

1. Protein consumption only. 
2. Carbohydrate + alcohol consumption. 
3. Protein + alcohol consumption. 

Participants consumed 25 grams of whey protein immediately 
after exercise and 4 hours later. Alcohol consumption was 1.5 
grams of alcohol/ethanol per kilogram of bodyweight. 
Participants had their blood drawn before the experiment and 
were injected with a labeled amino acid to track protein 
synthesis. A muscle biopsy was taken before the experiment, at 
the two hour mark, and at the 8 hour mark. 2 hours after 
exercise, all groups (protein groups included) consumed a 
carbohydrate meal. Then, alcohol groups consumed 6 alcoholic 
drinks over 3 hours (equating to 12 total standard portions of 
alcohol).

Participants exercised using only one exercise (leg extension), 
for 8 sets of 5 repetitions at 80% 1 Rep Max Intensity. 
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2

Alcohol consumption reduced muscle protein synthesis and 
mTOR phosphorylation. MPS was reduced by 24% by alcohol 
consumption. 

2.
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Figure 5
The researchers are measuring the presence of particular 
molecules involved in the protein synthesis process. [5A] mTOR 
is the master protein synthesis controlling molecule (the more 
there is, the greater the drive to synthesize/produce proteins). 
[5B] P70S6K is a downstream molecule of mTOR (the more 
there is, the greater the protein synthetic drive). [5C] eEF2 is 
another factor/molecule that helps continue protein synthesis, 
but when it is phosphorylated, as in this diagram, is is inhibited 
from functioning (the more there is, the less new protein is 
synthesized, presumably). [5D] 4E-BP1 is a protein synthesis 
inhibitor that binds a facilitator molecule of protein synthesis and 
stops it from functioning, but when phosphorylated, it is less 
active - so, the less of the phosphorylated version there is, the 
less the drive for protein synthesis, presumably.

Primary Results
- mTOR phosphorylation is elevated in all conditions, including 
and not including protein conditions compared to rest, except the 
protein consuming group after 8 hours. mTOR is slightly 
elevated in protein only after 2 hours compared to alcohol.
- p70S6K is elevated in the alcohol + protein and the protein 
alone conditions after 2 hours compared to rest and compared to 
other 
- phospho-eEF2 was reduced in all alcohol conditions compared 
to control and the protein condition at 8 hours was essentially 
reduced, as well (p value of 0.06).
- No changes detected to phospho-4E-BP1 in any condition. 

Take Away: For the most part, protein leads to 

increased signaling that is encouraging protein synthesis, 
without any negative effect of alcohol except on mTOR and 
phospho-70S6K at the 2 hour mark.

3

Alcohol might increase REDD protein amount, which 
reduces mTOR activity. Alcohol may also increase Raptor 
association with mTOR, which inhibits mTOR. 

3.

3
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Figure 6
The researchers are measuring the gene expression of two atrophy genes - meaning, two 
genes that are involved in protein degradation/removal. MuRF and Atrogin are E3 ligases, 
meaning they tag proteins for destruction. 

Primary Results
- MuRF is increased 2 hours after exercise, but no differences between conditions 
(carbohydrate, alcohol, or protein). 
- Atrogin-1 is reduced in expression 8 hours after exercise, but no differences between the 
groups (carbohydrate, alcohol, or protein). 

Take Away: Exercise likely increases proteolysis/protein degradation 2 hours after 

exercise, reducing after 8 hours, with no effect of alcohol. 

4

It is also possible alcohol increases endoplasmic 
reticulum stress, which may lead to more protein 
misfolding, leading to reduced protein synthesis (not 
sure how, exactly?)

4.
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Figure 7
This data is based on the inclusion of the labeled amino acid - so, the researchers tracked the amount 
that was incorporated into muscle over the same amount of time. FSR = fractional synthesis rate.

Primary Results
- All conditions (carbohydrates, alcohol, and protein) increased FSR. 
- Protein inclusion led to an increase in FSR compared to carbohydrates. 
- Alcohol reduced FSR compared to protein alone. 

Take Away: Protein is a potent protein synthesis trigger, and alcohol reduces the effect of 

protein in protein synthesis. 
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