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Since 2016, AJP-Cell Physiology has published two research papers that 15 
reported investigations into molecular components of the kynurenine pathway 16 
in humans and the possible effects of exercise [1, 3]. Both papers received 17 
extraordinary attention in the media and from researchers.  For example, in 18 
addition to high citation of the 2016 paper [3], as of late March 2020 both 19 
papers are in the top five of all publications from AJP-Cell Physiology that 20 
have been tracked by “Altmetric” criteria (a total of 1746 articles to date). This 21 
puts both articles in the top 5% of the 14,380,293 research outputs scored by 22 
the “Altmetric” database. Why have these papers commanded so much 23 
attention? 24 
 25 
Alongside the physical benefits of exercise there is increasing evidence for 26 
psychological benefits; this has resulted in the promotion of exercise as a 27 
behavioural treatment for depression and other mental health challenges. 28 
However, the molecular mechanisms by which exercise-driven changes in the 29 
physiological status of skeletal muscle affect cell functions in the central 30 
nervous system remain unclear and under investigation. One pathway that is 31 
of increasing interest is the so-called kynurenine pathway, which is 32 
responsible for degrading 95% of free tryptophan [2]. Transcription factors in 33 
skeletal muscle cells, that control the expression of enzymes within this 34 
pathway, have been found to be up-regulated as a consequence of exercise, 35 
indicating that exercise likely leads to increased flux through the pathway. The 36 
first metabolite in the pathway is kynurenine and further metabolism of 37 
kynurenine can take place via two pathway branches, one of which generates 38 
neurotoxic metabolites. Great translational interest stems from data that 39 
increased abundance of the neurotoxic downstream metabolite quinolinic acid 40 
in cerebrospinal fluid or plasma correlates with symptoms of depression.  41 
 42 
The papers published in AJP-Cell Physiology, along with others in the field, 43 
investigated the relationship between exercise and molecules relevant to the 44 
kynurenine pathway. Schlittler et al. [3] reported that after an endurance 45 
exercise regime, the abundance of kynurenine aminotransferase enzymes 46 
that metabolise kynurenine along the alternative, neuroprotective pathway, 47 
were increased in human skeletal muscle. The results strengthened support 48 
for the idea that an increase of kynurenine metabolism along this pathway 49 
within muscle could potentially prevent an elevation of neurotoxic metabolites 50 
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 2
in the central nervous system. The paper by Allison et al. [1] investigated the 51 
specific issue of exercise in older adults and showed that the abundance of 52 
key transcription factors controlling kynurenine aminotransferase expression 53 
and the kynurenine aminotransferases themselves was increased in skeletal 54 
muscle samples after an exercise regime [1]. Thus these papers provided 55 
further evidence implicating modulation of the kynurenine aminotransferase 56 
pathway as a consequence of exercise. 57 
 58 
Given the complexity of the kynurenine pathway itself, the different 59 
physiological effects of acute or endurance exercise regimes and the current 60 
limited understanding of how kynurenine production in skeletal muscle affects 61 
the functions of other tissues and cell types, many outstanding unanswered 62 
questions remain. Nevertheless, the importance of further investigations is 63 
clear, especially as kynurenine has also been reported to have effects on 64 
energy consumption in adipose tissue, cardioprotection and modulation of 65 
inflammatory response. It is likely that other functions remain to be 66 
discovered. With the goal of promoting research communications in this area, 67 
the senior Editors of AJP-Cell Physiology are pleased to publish this invited 68 
Review by Dr. Jorge Ruas and colleagues [2]. The authors review current 69 
knowledge of the molecular components of the tryptophan-kynurenine 70 
metabolic pathway and effects of exercise on this pathway, and provide a 71 
perspective on current knowns and unknowns regarding the biological effects 72 
of kynurenine pathway metabolites on skeletal muscle and other cell types. 73 
We thank the authors for this stimulating contribution and welcome further 74 
research article submissions from this growing field.  75 
 76 
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