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(Close et al., 2005). As there is no reduction in muscle damage the practical application for recovery of 

muscle function is lacking and should only be considered in an acute competition setting to reduce muscle 

soreness and where maximising adaptation is not paramount (Cobley et al., 2011). 

  

Vegan diets contain negligible amounts of creatine compared to an omnivorous diet (Nebl et al, 2019; 

Pohl et al, 2021). This may be of importance as creatine monohydrate, although in supplement form, has 

been shown to enhance muscle force recovery after EIMD (Cooke et al., 2009). This may be due to its 

ability to stabilize dysfunctional cell membranes after damaging exercise as well as modulate the 

inflammatory response and calcium homeostasis (Bongiovanni et al., 2020).  

 

As illustrated, there is a body of research to suggest that there are various potential nutritional factors 

involved in the recovery of muscle function. A vegan diet contains less N-3 PUFAs, protein, vitamin D 

and creatine which all play a potential role in the recovery of muscle function. However, vegan diets 

typically contain greater amounts of fruit, vegetables, greens and beans which are rich in polyphenols 

and thus may also have implications for the recovery of muscle function. As a result, the nutritional 

discrepancies between a vegan diet and an omnivorous diet may result in a differing ability to restore 

muscle function following damaging exercise.  

 

Studies looking directly at a vegan diet compared to an omnivorous diet on recovery of muscle function 

are scarce. Research has typically focused on antioxidant status, markers of oxidative stress or whether 

either of the diets are more favourable to support exercise-induced muscle adaptations (Hevia-Larraín et 

al., 2021).  Nebl et al. (2019) found significant increases in markers of oxidative stress in vegan compared 

to omnivorous recreational runners while no difference in dietary antioxidant intake was reported. The 

authors credit this difference to the significantly higher creatine intake of omnivores due to their meat 

intake and the lack of foods containing creatine in a vegan diet. Vanacore et al. (2018) investigated the 

oxidative stress status of vegetarians and omnivores. They found that despite the high fruit and vegetable 

consumption seen in a vegetarian diet which should mitigate oxidative stress, the total antioxidant status 

of plasma was significantly lower than omnivores and markers of oxidative stress were higher. This was 

attributed to higher dietary fibre intake in vegetarians which reduces the bioavailability of antioxidant 

molecules and polyphenols potentially slowing recovery after exercise. Hevia-Larraín et al. (2021) 

compared a protein-matched vegan and omnivorous diet directly to discover if the source of protein 
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exercise tests (e.g., 1 repetition maximum, time trials, and isokinetic dynamometry) and concluded that 

more research with more rigorous study designs (such as double-blinded, and randomised sampling to 

control or intervention group) is needed to determine if milk and its nutrients have a positive effect on 

muscle function recovery.    

 

As calpain activation after eccentric exercise is involved in damaging sarcomeres and thus reducing 

force, Kanzaki et al (2019) researched if soy protein isolate ingestion would attenuate this in rats. Rats 

were fed either a 20% casein or 20% soy protein isolate (SPI) diet for 28 days prior to damaging exercise. 

The second experiment of this study took half of the SPI rats and provided them with an inhibitor of 

nitric oxide synthase during the 3 days after the exercise. It was found that soy protein increases nitric 

oxide (NO) which inhibits eccentric exercise-induced calpain activation and thus aids calcium 

homeostasis and muscle function recovery. Finally, a recent systematic review and meta-analysis 

consisting of 8 studies concluded that whey protein has a small to medium impact on recovering force 

after EIMD although noted that these findings were underpowered (Davies et al, 2018).  

 

Contrary to these data, various evidence has found nil or mixed effects of protein on recovery of muscle 

function. Wojcik et al (2001) and Coutinho et al (2014) both used carbohydrate-protein beverages to 

investigate their implications in recovering muscle function which resulted in no differences compared 

to a placebo. A systematic review by Pasiakos et al (2014) examined the effect of protein supplementation 

around either cycling, running (shuttle and downhill) or eccentric leg exercise on muscle damage, 

soreness and recovery in healthy adults between 18-50 years of age. It was found that supplementation 

after a single bout of exercise did not attenuate markers of EIMD (e.g., CK) and muscle function losses 

(e.g., time-to-exhaustion, sprint intervals, isometric knee extensor strength, leg flexion torque, and 

maximal isometric voluntary contraction (MIVC)) although when supplementation continued for 

extended periods markers of muscle damage and soreness (e.g., subjective soreness using visual analogue 

scales) were reduced before the subsequent exercise session. Although, these changes were not reflected 

in improved muscle function and performance.  

 

2.8.1.1 Branched Chain Amino Acids (BCAAs)  

The BCAAs leucine, isoleucine and valine are a key substrate for protein synthesis and thus have been 

studied for their role in muscle recovery from damaging exercise (Howatson et al, 2012). 
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Figure 3.3. % change in RFD 50%  over a 72 h period post muscle-damaging exercise. 

 
Figure 3.4. % change in RFD 75% over a 72 h period post muscle-damaging exercise. 











59 
 

 
Figure 3.7. Pain during CMJ (0-10) over a 72 h period post muscle-damaging exercise. a: significant 

difference between diets (P<0.05 (Bonferroni post-hoc analysis); b: peak Soreness in Vegans 

significantly greater than baseline, 0 h, 1 h, 3 h, 72 h (P<0.05) (Bonferroni post-hoc analysis); c: 

significant difference compared to baseline within vegan diet (P<0.05). (Bonferroni post-hoc analysis); 

d: significant main effect of time on Pain during CMJ (P<0.05) (2-way ANOVA). CMJ: countermovement 

jump.  
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 Figure 3.9. % change in PPT Rectus Femoris over a 72 h period post muscle-damaging exercise. a: 

significant difference between diets (P<0.05) (Bonferroni post-hoc analysis); b: significant difference 

compared to baseline within omnivore diet (P<0.05) (Bonferroni post-hoc analysis); c: significant main 

effect of time on PPT of the Rectus Femoris (P<0.05) (2-way ANOVA). PPT: pressure pain threshold.  
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Figure 3.10. % change in PPT Vastus Lateralis over a 72 h period post muscle-damaging exercise. a: 

significant difference compared to baseline within omnivore diet (P<0.05) (Bonferroni post-hoc 

analysis); b: significant main effect of time on PPT of the Vastus Lateralis (P<0.05) (2-way ANOVA). 

PPT: pressure pain threshold.   

 



64 
 

 
Figure 3.11. % change in PPT Vastus Medialis over a 72 h period post muscle-damaging exercise. a: 

significant difference between diets (P<0.05) (Bonferroni post-hoc analysis); b: significant difference 

compared to baseline within omnivore diet (P<0.05) (Bonferroni post-hoc analysis); c: significant main 

effect of time on PPT of the Vastus Medialis (P<0.05) (2-way ANOVA). PPT: pressure pain threshold.   
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Appendix C - Recruitment Poster  
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