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Attention deficit and hyperactivity disorder in children (excessive 
mobility, attention and concentration deficit, impulsivity) are 
important health problems that may affect life quality lifelong. 
Attention deficit generally take place with dyslexia,  dyscalculia and 
dysgraphia which are known generally as specific learning difficulty 
(SLD) [1]. Principal biochemical mechanism underlying attention 
deficit and hyperactivity disorder might be related with inadequate 
synthesizing of dopamine and noradrenalin in brain or rapidly 
catabolism of these molecules. 

Dopamine, noradrenalin (norepinephrine) and epinephrine 
(adrenalin) molecules are named generally as catecholamines. 
Catecholomines are synthesized at suprarenal glands and from 
tyrosine amino acid at nerve system [1, 2]. First and principal control 
enzyme named as tyrosine hydroxylase catalyses the hydroxylation 
of tyrosine to DOPA (dihydroxyphenyl alanine). Composed DOPA 
is decarboxylased by DOPA-decarboxylase enzyme which is a 
cytoplasmic enzyme to dopamine (dihydroxy phenyletylamine). 
Dopamine is converted to epinephrine through dopamine beta 
hydroxylase. Epinephrine composed this way is converted to 
norepinephrine through COMT (cathecol-o-methyltransferase) 
[1]. There is no recalling mechanism of cathecolamines released at 
adrenal medulla. Cathecolamine synthesing cells at adrenal medulla 
are named as “chromaffin cells” because these cells are stained to 
reddish-brown color with potassium dichromate. Chromaffin cells 
are also found in heart, liver, kidneys, gonads and adrenergic neurons 
of postganglionic sympathetic system and in central nerve system 
[1,3,4]. 

Based on before mentioned information it is hypothyzed in 
this editorial that attention deficit and hyperactivity disorder 
may directly be related to renalase enzyme which is employed in 
the catalyses of cathecholamines [5,6]. Because renalase enzyme 
catalyses cathecholamines and catabolizing affinity of this enzyme 
on cathecholamines is as the order of dopamine epinephrine and 
norepinephrine [6]. Primary production place of renalase enzyme 
is at kidneys [5]. But it can be synthesized in various other tissues 
including brain. Normal amount of this enzyme in biological fluids is 
stated as 3-5 mg/ml [6]. Values above or under this normal range may 

cause a pathological situation. In such a way that attention deficit and 
hyperactivity disorder are caused by inadequate synthesis or over-
catabolism of catecholamines, dopamine and noradrenaline. If renalase 
synthesizer cells produce excessive renalase for a reason (for example; 
depending on hypertrophy), catabolism of cathecolamines in a unit of 
time increases and this causes dopamine and norepinephrine deficit 
resulting in attention deficit and hyperactivity disorder. Renalase 
which is produced by kidneys and other organs is predicted to have no 
effect on the catabolism of cathecolamines in brain [5,6]. As renalase 
is a 38 kDA molecule, it is thought that it cannot pass blood-brain 
barrier [6]. Moreover, if kidneys and other organs produced excessive 
renalase, all attention deficit and hyperactivity disorder individuals 
had to be hypotensive. Because it was notified that excessive amount 
of renalase caused hypotension by degrading cathecholamines [7]. 
Whereas hypotension is not observed in individuals with attention 
deficit and hyperactivity disorder. It is highly possible that attention 
deficit and hyperactivity disorder are related to the degradation of 
cathecholamines based on excessive production of renalase in brain. 
It is predicted that attention deficit and hyperactivity disorder can 
be suppressed by removal of renalase producing part of brain with 
surgical interference as it inhibits the degradation of cathecholamines. 
Methylphenidates (Concerta and Ritalin) which are used for the 
treatment of attention deficit and hyperactivity disorder are the 
chemicals arranging the amount of dopamine and norepinephrine. It 
is thought for future researches that the development of brain renalase 
inhibiting drugs may help to abolish diseases related by Parkinson, 
attention deficit and hyperactivity disorder.
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