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Introduction
Betaine, called trimethylglycine, was first obtained from the 

plant Beta vulgaris. It can be taken with diet (from consumption 
of beets, wheat cereals, seafood, and spinac) as well as it is formed 
in the body as a metabolite of choline, which is synthesized 
endogenously by the choline oxidase enzyme in the liver and 
kidney [1]. It has many important functions in the human body. 
With its osmoprotectant role, it supports cells to maintain their 
normal volume and osmolarity. It plays a role in the methionine 
cycle (transmethylation) as a methyl donor for the enzyme Betaine 
homocysteine-S-methyltransferase. In addition, it has a chaperone 
effect because it provides protection against protein denaturation 
from substances such as urea and sodium chloride in high 
concentrations in the kidney medulla, and it is also called chemical 
chaperone [2,3].

With its anti-inflammatory properties, betaine is effective 
against many inflammatory diseases such as diabetes, non-alcoholic 
fatty liver disease and such as Tumor necrosis factor-α (TNF-α),  

 
interleukin-6 (IL-6), IL-23, IL-1β. It is stated that it contributes by 
reducing the release of proinflammatory cytokines. There is also 
an anti-inflammatory effect with the inhibition of transcription 
factor nuclear factor-κB (NF-κB), one of the pathways related to 
inflammation [4,5]. In vivo studies have shown that it regulates 
TNF-α release in liver macrophages by inhibiting prostaglandin 
synthesis [6]. In clinical studies, decreased urinary betaine levels 
have been reported in ulcerative colitis and Crohn’s disease [7]. 
In experimental animal studies of autoimmune encephalomyelitis 
model, it was concluded that the severity of clinical findings 
decreased and symptoms improved in betaine-treated mice. It is 
thought to exert its effect by inhibiting the release of interleukin-6 
secreted by dendritic cells, which is one of the immune system 
complements [6].

Conclusion

As a result, betaine levels in the body decrease in autoimmune-
neurodegenerative diseases such as multiple sclerosis, cardiovascular 
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and cancer, and some diseases that affect homocysteine and folate 
metabolism [8] and betaine supplementation may be a potential 
agent to improve the process with different mechanisms of action 
on these diseases. Especially in autoimmune diseases such as MS, 
where there are no therapeutically effective treatments, and in 
conditions such as Alzheimer’s, understanding the protective role 
of betaine and making a clinically meaningful intervention such as 
reinforcement will be promising. More in vivo and clinical studies 
should be conducted to evaluate the results, and attention should 
be paid to the protective effect of betaine in terms of human health 
by considering its physiological functions.

Conflict of Interest 
The authors declare no conflict of interest.

Acknowledgement 
None.

Reference
1. Craig SA (2004) Betaine in human nutrition. Am J Clin Nutr 80(3): 539-

549.

2. Schwahn BC, Hafner D, Hohlfeld T, Balkenhol N, Laryea MD, et al. (2003) 
Pharmacokinetics of oral betaine in healthy subjects and patients with 
homocystinuria. Br J Clin Pharmacol 55(1): 6-13.

3. Day CR, Kempson SA (2016) Betaine chemistry, roles, and potential use 
in liver disease. Biochim Biophys Acta Gen Subj 1860(6): 1098-106.

4. Xia Y, Chen S, Zhu G, Huang R, Yin Y, et al. (2018) Betaine inhibits 
interleukin-1β production and release: potential mechanisms. Front 
Immunol 9: 2670.

5. Zhao G, He F, Wu C, Li P, Li N, et al. (2018) Betaine in inflammation: 
mechanistic aspects and applications. Front Immunol 9: 1070.

6. Yang C, Lai W, Zhou J, Zheng X, Cai Y, et al. (2018) Betaine ameliorates 
experimental autoimmune encephalomyelitis by inhibiting dendritic 
cell–derived IL-6 production and Th17 differentiation. J Immunol 
200(4): 1316-1324.

7. Schicho R, Shaykhutdinov R, Ngo J, Nazyrova A, Schneider C, et al. (2012) 
Quantitative metabolomic profiling of serum, plasma, and urine by 1H 
NMR spectroscopy discriminates between patients with inflammatory 
bowel disease and healthy individuals. J Proteome Res 11(6): 3344-
3357.

8. Ueland PM, Holm PI, Hustad S (2005) Betaine: a key modulator of 
one-carbon metabolism and homocysteine status. Clin Chem Lab Med 
43(10): 1069-75.

http://dx.doi.org/10.33552/ICBC.2021.02.000529
https://pubmed.ncbi.nlm.nih.gov/15321791/
https://pubmed.ncbi.nlm.nih.gov/15321791/
https://pubmed.ncbi.nlm.nih.gov/12534635/
https://pubmed.ncbi.nlm.nih.gov/12534635/
https://pubmed.ncbi.nlm.nih.gov/12534635/
https://pubmed.ncbi.nlm.nih.gov/26850693/
https://pubmed.ncbi.nlm.nih.gov/26850693/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6255979/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6255979/
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC6255979/
https://pubmed.ncbi.nlm.nih.gov/29881379/
https://pubmed.ncbi.nlm.nih.gov/29881379/
https://pubmed.ncbi.nlm.nih.gov/29330324/
https://pubmed.ncbi.nlm.nih.gov/29330324/
https://pubmed.ncbi.nlm.nih.gov/29330324/
https://pubmed.ncbi.nlm.nih.gov/29330324/
https://pubmed.ncbi.nlm.nih.gov/22574726/
https://pubmed.ncbi.nlm.nih.gov/22574726/
https://pubmed.ncbi.nlm.nih.gov/22574726/
https://pubmed.ncbi.nlm.nih.gov/22574726/
https://pubmed.ncbi.nlm.nih.gov/22574726/
https://pubmed.ncbi.nlm.nih.gov/16197300/
https://pubmed.ncbi.nlm.nih.gov/16197300/
https://pubmed.ncbi.nlm.nih.gov/16197300/

