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ADMA (Asymmetric dimethylarginine)
A cardio-vascular risk factor and a marker of vascular aging
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These proteins are methylated on the guanidine group of arginine by specific enzymes, PRMT 
(Protein Arginine Methyl Transferases), which exist in 2 isoforms:

PRMT-1 which transfers 2 methyls on the same N of the guanidine group, giving ADMA 
(Asymmetrical Dimethyl Arginine), and PRMT-2 which methylates symmetrically the 2 N of the 
guanidine providing SDMA (Symmetrical Dimethyl Arginine)1 fig.1.
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PRMTs and NOs tissue distribution are superposable.

ADMA is endogenous inhibitor of all NOs of which exist 3 isoforms: eNOs in endothelium, nNOs
in CNS and iNOs for inducible enymatic form by inflammation especially.

The 2 other arginine methylated derivatives are MMA (Mono Methyl Arginine), synthesized by 
both PRMTs, which is also a potent inhibitor of NOsand SDMA without inhibitory effect, but 
competitor on the active amino acid Y+ transport system.(fig.2). 

Fig. 1 The synthesis of methylated forms of Arginine

Fig. 2   Methylated derivatives of Arginine
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320 µmoles of ADMA are released each day by the turn-over of methylated proteins.

80%  (260 µmoles/50mg) are degraded into citrullin and dimethylamine by DDAH (Dimethyl Di
Amino Hydrolase), of which exist 2 isoforms 1 & 2 associated respectively to nNOs & eNOs2.
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Fig. 3 Metabolism of PRMT-ADMA-DDAH 

SDMA is excreted without modification by the kidney

Fig. 4  SDMA eliminates without modification, ADMA degradation by DDAH
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Fig. 6  Oxidative stredd inhibits the activity of DDAH
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Inversely, DDAH surexpression in transgenic mice leads to increased NO° production and 
clinical expression of associated properties as vascular protection and angiogenesis.

Fig. 5  Metabolism of methylated arginine can be directly regulated by NO°
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DDAH, which polymorphism has been recently discovered, indirectly activates NOs by clearing 
its endogenous inhibitor, ADMA
But DDAH is regulated by negative feed- back3and is inactivated or depressed in 2 physiological 
conditions:
-In oxidative stress, ROS oxidize definitely thiol cystein active site(fig 6).
-In inflammation, iNOs overproducced NO° “nitrosyle” the same cysteine in a reversible manner4

(fig 5), .



Fig. 7  How NO°mediates vasomotion and protects vessel wall

Fig. 8  Molecular Mécanisms and cellular molecular caused by the diminution of NO° production
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Cardio vascular rik factors7,8

In which ADMA, early increased in young subjects, is themarker of endothelial dysfunction in 
hypercholesterolemia9, hypertension10, type 2 diabetes11, insulin resistance, 
hyperhomocysteinemia, smoking9,12,13.
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Fig. 9 Risk factors that make endothelial dysfunction with augmentation of ADMA and
diminution of NO production
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ADMA inhibits NOs and produces the effects expected of an non isoform specific NOs
atagonist.

It elevates blood pressure, vascular resistance, reduces vessel vasodilation and increases
endothelium cell adhesiveness.

In the heart, ADMA reduces heart rate, cardiac output and systolic ejection fraction.

In the kidney, ADMA reduces perfusion, sodium excretion and causes reno-vascular
hypertension.

Long term exposure to ADMA would cause atherogenesis, hypertension with damage to end
organs as renal and heart failure5,6.

Increased plasma ADMA has been reported in a wide range of cardio-vascular disease.Its early 
elevation designs it as a pathogenic factor ad a predicitive marker in :
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Atherosclerosis and cardiovascular diseases

Erectile Dysfunction15,16,17

Insulin
resistance

Obesity

Diabetehypercholesterolemia

hyperhomocysteinemia

smoking endothelial
dysfunction

sedentarity

Diminution of
NO production

Augmentation of
ADMA



Many  studies have shown that atherosclerosis was initiated by prior endothelium alteration 
described as endothelial dysfuction26,27.

Depletion of NO°, fountain of youth of the vessel wall, depresses angiogenenesis and mediates 
all main atherogenesis molecular and cellular mechanisms from enddothelium to media28,29.
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Fig. 10 Uncouping of NO synthase by ADMA and O2-

Renal failure18,19

Plasma ADMA level is predictive of mortality, SDMA being exclusively excreted by the kidney, 
ADMA/SDMA ratio is modified.

Heart Failure20,21

ADMA reduces ventricular contraction and systolic eljection fraction by a direct cardiac effect ?

Pulmonary Hypertension 22,23

ADMA levels are raised in children with pulmonary hypertension.

In experimental animal models of hypoxia inuced pulmonary hypertension, ADMA accumulation 
is linked to DDAH down-regulation?

Preeclampsy24,25

ADMA elevation before the develoment of preeclampsy suggest that it would provide a risk 
marker in this disease.

Fast growing foetus produces large amounts of ADMA which is detoxified  by high level 
expressed placenta DDAH.

In vitro, ADMA accelerates endothelial cell senescence probably by two mechanisms : inhibition of 
NOs activity and oxidative stress inducing telomeres shorteniong and reduced telomerase 
activity.*30,31.
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