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Letter to the Editor 

A physiological link for psychiatric symptoms in COVID-19: Role of amino acid deficiency 

Dear Editor, 

A variety of signs and symptoms are associated with SARS-CoV-2 
infection. Clinical manifestations of COVID-19 include, but not limited 
to, acute respiratory distress syndrome, pneumonia, hyperthermia, 
intravascular disseminated coagulation, multi-organ damage, and 
gastrointestinal (GI) disturbance (Soni et al., 2020a). Psychiatric ill-
nesses are also being invariably reported among COVID-19 patients 
(Tandon, 2020). Fear of adverse treatment outcome and mental trauma 
are linked with such psychosis. However, several other factors are also 
conjectured to prompt distress in SARS-CoV-2-infected patients, 
including socioeconomic state, nutritional practice, and immunity 
(Tandon, 2020). Cellular and physiological damage to body organs 
including lung, heart, vasculature, and intestine remains as collateral 
damage to physical health in recovered patients (Rozga et al., 2020). 
The abnormal physiological state is often correlated with psychotic 
manifestations. A significant fraction of recovered COVID-19 patients 
also experience post-traumatic stress disorder (PTSD). Moreover, major 
depression disorders (MDD) are also prevalent in patients and are pre-
dicted to have long-lasting consequences on mental as well as physical 
health (Tandon, 2020). Distorted physical well-being in COVID-19 pa-
tients, as well as recovered individuals, can be hypothesized to affect 
mental well-being. Therefore, it becomes imperative to explore the as-
sociation of physiological disturbance and psychiatric compromise to 
identify targets and treatment of the later (Tandon, 2020). 

One of the common clinical manifestations of SARS-CoV-2 infection 
is a disturbance in GI function. Abdominal pain, vomiting, and diarrhea 
are common GI symptoms in COVID-19 patients (Rozga et al., 2020; 
Ayres, 2020). Such GI symptoms lead to loss of appetite; and physio-
logical damage caused by viral infection poses a hindrance in nutrient 
uptake culminating in malabsorption of nutrients. Rao et al. (2008) have 
reviewed the role of nutrients including omega fatty acids and other 
amino acids in maintenance of mental health; and a deficiency may lead 
to depression. A significant decline in uptake of nutrients was reported 
in COVID-19 patients (Ayres, 2020). Nutrient deficiency can invite 
physiological stress and provoke psychiatric symptoms (Ayres, 2020; 
Nisoli et al., 2020; Rao et al., 2008). Qualitative and quantitative set-up 
of amino acids has been shown to regulate various dimensions of psy-
chiatric presentations including depression and schizophrenia (Rao 
et al., 2008). In Amine theory, reduced levels of neurotransmitters 
(dopamine, norepinephrine, and serotonin) act as foremost factors 
associated with depression. Besides being structural components of 
proteins, amino acids serve as precursors for neurotransmitters; and its 
malabsorption and nutritional deficiency can provoke mood change and 
depressive disorders. Dysfunction of angiotensin-converting enzyme-2 
(ACE2), cellular anchor of SARS-CoV-2, can cause GI disturbance; and 
its cellular internalization during infection has been postulated to 
dwindle the expression sodium-dependent neutral amino acid 

transporter (B◦AT1) in cells of the intestine (Nisoli et al., 2020). Hartnup 
disorder, an inherited condition with defective B◦AT1 amino acid 
transporter encoded by mutated SLC6A19 gene, shares several psychi-
atric symptoms with COVID-19 (Nisoli et al., 2020). A reduced level of 
cofactors (vitamin C and zinc) may also cause a deficient conversion of 
amino acids into neurotransmitters; and thus corollary affects mental 
well-being. 

Glutamine, glutamate, tryptophan, and tyrosine are among major 
amino acids that serve as the precursor for neurotransmitters like 
gamma-aminobutyric acid (GABA), norepinephrine, epinephrine, 
dopamine, serotonin, and melatonin (Rao et al., 2008). Adequate con-
version of amino acids to these neurotransmitters can have regulatory 
consequences on brain function as well as the prevention of psychiatric 
illness. In COVID-19, a disrupted uptake of amino acid consequently 
drops off the level of neurotransmitters and may invite psychiatric 
symptoms (Nisoli et al., 2020). Moreover, a reduced level of brain 
interstitial amino acid correlates with the onset of depression (Kofler 
et al., 2019). Hasler et al. (2019) also demonstrated an association of 
prefrontal glutamine level, glutamine-glutamate ratio, and gluta-
matergic abnormality with the manifestation of anxiety, depression, and 
neuroticism. Tryptophan catabolites (TRYCATs) have pleiotropic effects 
in physiological and psychiatric health. TRYCATs also regulate the 
manifestation of depressive disorders (Rao et al., 2008); and have been 
postulated as a link for psychoneuroimmunomodulation in COVID-19 
(Soni et al., 2020b) 

Precursor amino acid therapy has shown significant success in pain 
management as well as in clinical management of psychosomatic dis-
orders (Rao et al., 2008). Attempts for management of COVID-19 are not 
limited to physiological well-being; but also encompass the mental 
well-being (Tandon, 2020). An evidence-based analysis of medical 
nutrition therapy (MNT) for efficacy in COVID-19 was carried out. A 
supervised MNT, including micronutrients and conditional amino acid 
supplementation, was speculated to reduce the adverse effects of 
COVID-19 (Rozga et al., 2020). Considering the importance of amino 
acids as nutrients and regulators of mental well-being as well, a 
controlled and randomized clinical trial is underway for evaluation of 
amino acid supplementation in severely ill COVID-19 patients (clin-
icaltrials.gov, NCT04443673). 

Collectively, it can be concluded that psychiatric symptoms in 
COVID-19 patients have a significant contribution from physiological 
injuries triggered by SARS-CoV-2-infection. Nutritional deficiency, 
especially those in level and ratio of amino acids may alter the balance of 
neurotransmitters in provoking a state of anxiety, depression, and mood 
change in COVID-19 patients. A supplementation of conditional amino 
acids may not only assist the mental well-being but also improves the 
immunity and treatment outcome of COVID-19. 
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Schmutzhard, E., Helbok, R., 2019. A reduced concentration of brain interstitial 
amino acids is associated with depression in subarachnoid hemorrhage patients. Sci. 
Rep. 9 (1), 2811. https://doi.org/10.1038/s41598-019-39569-5. 

Nisoli, E., Cinti, S., Valerio, A., 2020. COVID-19 and Hartnup disease: an affair of in-
testinal amino acid malabsorption. Eating Weight Disord.: EWD 1–5. https://doi. 
org/10.1007/s40519-020-00963-y. Advance online publication.  

Rao, T.S., Asha, M.R., Ramesh, B.N., Rao, K.S., 2008. Understanding nutrition, depres-
sion and mental illnesses. Indian J. Psychiatry 50 (2), 77–82. https://doi.org/ 
10.4103/0019-5545.42391. 

Rozga, M., Cheng, F.W., Moloney, L., Handu, D., 2020. Effects of micronutrients or 
conditional amino acids on COVID-19-related outcomes: an evidence analysis center 
scoping review. J. Acad. Nutr. Diet. https://doi.org/10.1016/j.jand.2020.05.015. 
S2212-2672(20)30515-3. Advance online publication.  

Soni, V.K., Mehta, A., Ratre, Y.K., Tiwari, A.K., Amit, A., Singh, R.P., Sonkar, S.C., 
Chaturvedi, N., Shukla, D., Vishvakarma, N.K., 2020a. Curcumin, a traditional spice 
component, can hold the promise against COVID-19? Eur. J. Pharmacol. https://doi. 
org/10.1016/j.ejphar.2020.173551. Advance online publication.  

Soni, V.K., Mehta, A., Shukla, D., Kumar, S., Vishvakarma, N.K., 2020b. Fight COVID-19 
depression with immunity booster: curcumin for psychoneuroimmunomodulation. 
Asian J. Psychiatry (53), 102378. https://doi.org/10.1016/j.ajp.2020.102378. 

Tandon, R., 2020. COVID-19 and mental health: preserving humanity, maintaining 
sanity, and promoting health. Asian J. Pychiatry (51), 102256. https://doi.org/ 
10.1016/j.ajp.2020.102256. 

Vivek Kumar Soni1 

Department of Biotechnology, Guru Ghasidas Vishwavidyalaya, Bilaspur, 
495009, Chhattisgarh, India 

Krishna Sharma1 

Department of Psychology, Government Bilasa Girls Post Graduate 
Autonomous College, Bilaspur, 495001, Chhattisgarh, India 

Arundhati Mehta, Yashwant Kumar Ratre 
Department of Biotechnology, Guru Ghasidas Vishwavidyalaya, Bilaspur, 

495009, Chhattisgarh, India 

Sujeet Kumar 
Department of Education, Guru Ghasidas Vishwavidyalaya, Bilaspur, 

495009, Chhattisgarh, India 

Dhananjay Shukla, Naveen Kumar Vishvakarma* 
Department of Biotechnology, Guru Ghasidas Vishwavidyalaya, Bilaspur, 

495009, Chhattisgarh, India 

* Corresponding author. 
E-mail addresses: sdhannu@gmail.com (D. Shukla), 

naveenvishva@mail.com (N.K. Vishvakarma). 

1 These authors contributed equally as first authors. 

Letter to the Editor                                                                                                                                                                                                                              

https://doi.org/10.1038/s42255-020-0237-2
https://clinicaltrials.gov/ct2/show/study/NCT04443673
https://doi.org/10.1038/s41398-019-0500-z
https://doi.org/10.1038/s41598-019-39569-5
https://doi.org/10.1007/s40519-020-00963-y
https://doi.org/10.1007/s40519-020-00963-y
https://doi.org/10.4103/0019-5545.42391
https://doi.org/10.4103/0019-5545.42391
https://doi.org/10.1016/j.jand.2020.05.015
https://doi.org/10.1016/j.ejphar.2020.173551
https://doi.org/10.1016/j.ejphar.2020.173551
https://doi.org/10.1016/j.ajp.2020.102378
https://doi.org/10.1016/j.ajp.2020.102256
https://doi.org/10.1016/j.ajp.2020.102256
mailto:sdhannu@gmail.com
mailto:naveenvishva@mail.com

