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Asymmetric dimethylarginine (ADMA) as a target

for pharmacotherapy
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Abstract:

Asymmetric dimethylarginine (ADMA) is synthesized during the methylation of protein arginine residues by protein arginine

methyltransferases (PRMT) and is released during proteolysis. ADMA is a competitive inhibitor of nitric oxide synthase and may

decrease NO availability. ADMA is eliminated by renal excretion or is metabolized by dimethylarginine dimethylaminohydrolase

(DDAH) to citruline and dimethylamine. Two other endogenous methylarginines are also synthesized by PRMT:

N-monomethyl-L-arginine (L-NMMA) and symmetric dimethylarginine (SDMA). L-NMMA inhibits NO synthase but its

concentrations in circulation are much lower than ADMA whereas SDMA is inactive. Plasma concentration of ADMA is markedly

increased in patients with chronic renal failure and moderately increased in patients with many other diseases including

hyperlipidemia, diabetes mellitus, arterial hypertension, hyperhomocysteinemia and heart failure. The increased concentration of

ADMA is positively correlated with markers of atherosclerosis, such as carotid artery intima-media thickness and has a predictive

value for acute cardiovascular events in prospective studies. Angiotensin-converting enzyme inhibitors, angiotensin AT� receptor

antagonists, vitamin E and, according to some studies, estrogens used in hormonal replacement therapy reduce plasma ADMA

concentration, which may contribute to their beneficial effect on NO synthesis and endothelial function. However, in some states

associated with excess of NO, such as septic shock or excitotoxic neuronal injury ADMAmay be protective by limiting toxic effect of high

concentrations of NO. This article reviews the effect of pharmacotherapy on ADMA metabolism and its possible clinical implications.
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Abbreviations: ADMA – asymmetric dimethylarginine,

DDAH – dimethylarginine dimethylaminohydrolase, LDL –

low-density lipoproteins, L-NMMA – N-monomethyl-L-arginine,

oxLDL – oxidized low-density lipoproteins, PPAR – peroxi-

some proliferator-activated receptors, PPRE – peroxisome

proliferator-response element, PRMT – S-adenosylmethionine:

protein arginine methyltransferase, RAR – retinoid A receptor,

ROS – reactive oxygen species, RXR – retinoid X receptor,

SAH – S-adenosylhomocysteine, SAM – S-adenosylmethio-

nine, SDMA – symmetric dimethylarginine

Introduction

Nitric oxide (NO) is one of the most important media-

tors and neurotransmitters. NO is synthesized from

L-arginine by a family of NO synthases (NOS) in-

cluding type I or neuronal NOS (nNOS), type 2 or in-

ducible NOS (iNOS) and type 3 or endothelial NOS

(eNOS). NO is involved in the regulation of vascular

tone, neurotransmission in the central and peripheral

nervous system, killing the invading microorganisms

by macrophages and regulation of mitochondrial res-

piration [143]. The availability of NO in a given cell

depends on many factors including expression and ac-

tivity of NOS, abundance of NOS substrate, L-arginine,

and its cofactor, tetrahydrobiopterin, and quenching

of NO by reactive oxygen species (ROS). Studies per-

formed during the last decade indicate that NO pro-

duction may also be regulated by endogenous NOS

inhibitors, in particular asymmetric dimethylarginine
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