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ADMA (Asymmetric dimethylarginine)

A cardio-vascular risk factor and a marker of vasguhging

These proteins are methylated on the guanidine gobapginine by specific enzymes, PRMT
(Protein Arginine Methyl Transferases), which exms® isoforms:

PRMT-1 which transfers 2 methyls on the same N efghanidine group, giving ADMA
(Asymmetrical Dimethyl Arginine), and PRMT-2 whichetthylates symmetrically the 2 N of the
guanidine providing SDMA (Symmetrical Dimethyl Argie)! fig.1.

Fig. 1 The synthesis of methylated forms of Argain
PRMTs and NOs tissue distribution are superposable.

ADMA is endogenous inhibitor of all NOs of which exigs8forms: eNOs in endothelium, nNOs
in CNS and iNOs for inducible enymatic form by inflaration especially.

The 2 other arginine methylated derivativesiMA (Mono Methyl Arginine), synthesized by
both PRMTSs, which is also a potent inhibitor of N&&ISDMA without inhibitory effect, but
competitor on the active amino acid Y+ transpostem.(fig.2).
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Fig. 2 Methylated derivatives of Arginine
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320 pmoles of ADMA are released each day by the-twer of methylated proteins.

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

SDMA is excreted without modification by the kidney
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Fig. 4 SDMA eliminates without modification, ADMA deadation by DDAH




DDAH, which polymorphism has been recently discedeindirectly activates NOs by clearing
its endogenous inhibitor, ADMA

But DDAH is regulated by negative feed- béakd is inactivated or depressed in 2 physiological
conditions:

I -In oxidative stress, ROS oxidize definitely thigktein active site(fig 6).

-In inflammation, iINOs overproducced NO° “nitrosyle’gtlsame cysteine in a reversible mafner

(fig 5), .

Fig. 5 Metabolism of methylated arginine can bedatly regulated by NO°

Fig. 6 Oxidative stredd inhibits the activity oDBH

Inversely, DDAH surexpression in transgenic micelget increased NO° production and
clinical expression of associated properties asuwas protection and angiogenesis.




Fig. 7 How NO°mediates vasomotion and protectselesall
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ADMA inhibits NOs and produces the effects expected of am isoform specific NOs
atagonist.

It elevates blood pressure, vascular resistance, red@ssel vasodilation and increases
endothelium cell adhesiveness.

In the heart, ADMA reduces heart rate, cardiac outpdtsystolic ejection fraction.

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

Long term exposure to ADMA would cause atherogenésisertension with damage to end
organs as renal and heart failtife

Increased plasma ADMA has been reported in a widga®f cardio-vascular disease.lts early
elevation designs it as a pathogenic factor acdigitive marker in :

Cardio vascular rik factors”:8

In which ADMA, early increased in young subjects, is tharker of endothelial dysfunction in
hypercholesterolemiahypertensiot, type 2 diabetés, insulin resistance,
hyperhomocysteinemia, smokfhf13
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Fig. 9 Risk factors that make endothelial dysfunctiorhwitigmentation of ADMA and
diminution of NO production

Atherosclerosis and cardiovascular diseases
Erectile Dysfunction1>16.17
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Renal failurel8.19

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

Heart Failure 2021

ADMA reduces ventricular contraction and systolje&ion fraction by a direct cardiac effect ?
Pulmonary Hypertension 2223

ADMA levels are raised in children with pulmonarypertension.

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

Preeclampsy42°

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

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

Many studies have shown that atherosclerosis mated by prior endothelium alteration
described as endothelial dysfucti€ .

Depletion of NO°, fountain of youth of the vessealllwdepresses angiogenenesis and mediates
all main atherogenesis molecular and cellular meishamfrom enddothelium to med#°

Fig. 10 Uncouping of NO synthase by ADMA and O2-

In vitro, ADMA accelerates endothelial cell senesmeprobably by two mechanisms : inhibition of
NOs activity and oxidative stress inducing telomestesrteniong and reduced telomerase
activity.*30.31
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ADMA = vascular NO °
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