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            Abstract
Despite the introduction of numerous biologic agents for the treatment of rheumatoid arthritis (RA) and other forms of inflammatory arthritis, low-dose methotrexate therapy remains the gold standard in RA therapy. Methotrexate is generally the first-line drug for the treatment of RA, psoriatic arthritis and other forms of inflammatory arthritis, and it enhances the effect of most biologic agents in RA. Understanding the mechanism of action of methotrexate could be instructive in the appropriate use of the drug and in the design of new regimens for the treatment of RA. Although methotrexate is one of the first examples of intelligent drug design, multiple mechanisms potentially contribute to the anti-inflammatory actions of methotrexate, including the inhibition of purine and pyrimidine synthesis, transmethylation reactions, translocation of nuclear factor-ÎºB (NF-ÎºB) to the nucleus, signalling via the Janus kinase (JAK)â€“signal transducer and activator of transcription (STAT) pathway and nitric oxide production, as well as the promotion of adenosine release and expression of certain long non-coding RNAs.


Key points

                	
                  Methotrexate polyglutamates inhibit aminoimidazole-4-carboxamide ribonucleotide (AICAR) transformylase (ATIC), leading to intracellular accumulation of AICAR and increased adenosine release; adenosine binds to cell surface receptors and suppresses many inflammatory and immune reactions.

                
	
                  Methotrexate inhibits dihydrofolate reductase, preventing the reduction of dihydrobiopterin (BH2) to tetrahydrobiopterin (BH4), leading to nitric oxide synthase uncoupling and increased sensitivity of T cells to apoptosis, thereby diminishing immune responses.

                
	
                  Methotrexate inhibits activation of nuclear factor-ÎºB (NF-ÎºB) by increasing both adenosine release and activation of adenosine receptor A2a and by inhibiting the reduction of BH2 to BH4.

                
	
                  Methotrexate increases the expression of long intergenic non-coding RNA p21 (lincRNA-p21), which is a multifunction long non-coding RNA that regulates, both directly and indirectly, a variety of critical immune and inflammatory processes.

                
	
                  By modulating cell-specific signalling pathways, methotrexate inhibits important pro-inflammatory properties of major cell lineages involved in rheumatoid arthritis pathogenesis, including T cells, macrophages, endothelial cells and fibroblast-like synoviocytes.
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                    Fig. 1: Molecular structures of folic acid, aminopterin and methotrexate.[image: ]


Fig. 2: Methotrexate regulates essential biochemical reactions.[image: ]


Fig. 3: Cell-specific mechanisms of methotrexate in rheumatoid arthritis.[image: ]
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