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ENZYMATIC DETERMINATION  OF CATECHOLAMINES: VARIOUS APPROACHES  TO enhancing  SENSITIVITY

Svetlana Muginova,  Irina Veselova, Alexey Polyakov, Konstantin Yablotskiy,

Tatyana Shekhovtsova

M.V. Lomonosov Moscow State University, Chemical Department, Moscow, Russia,

 tnshekh@yandex.ru
Catecholamines (CA) such as dopamine, adrenaline, noradrenaline, serotonine, etc. belong to biologically active compounds which regulate processes of human central nervous system; their low content in human body causes serious diseases, e.g. schizophrenia, anorexia, Parkinson’s disease, etc. For timely diagnostics and adequate treatment of such diseases the development of new sensitive, selective, rapid and at the same time simple procedures for CA determination is topical.

To achieve high sensitivity and selectivity of CA determination, various approaches were proposed in our lab. One of the most evident of them consists in the strict optimization of the nature of a buffer solution. Thus, the sensitivity of the spectrophotometric determination of dopamine using the reaction of its oxidation (λ=465 nm) decreases in the following sequence of the buffer solutions (рН=7.0): phosphate, imidazole, Тris-HCl, HEPES-KOH, citrate-phosphate, and collidine. The selectivity of the fluorescent determination of the same catecholamine in blood serum in the presence of its main metabolite, homovanilic acid, is the highest in Тris-HCl buffer solution.

A novel approach to the stimulation of the peroxidase oxidation of dopamine as a model catecholamine is based on the use of the effect of “substrate-substrate” activation. It has been found that the rate of the mentioned reaction increases significantly in the presence of o‑phenylenediamine and L-thyroxine. On the basis of the revealed effect, simple and rapid enzymatic procedures for the determination of dopamine in its concentration range of 0,25 ─ 200 (M were developed. It should be emphasized that the sensitivity of dopamine determination in the presence of the hormone was 10 times higher than it was in their absence. The proposed enzymatic procedures were applied successfully to the determination of dopamine in some pharmaceuticals.

To enhance the sensitivity of fluorescent determination of catecholamines, the procedure for their derivatization with benzylamine and 1,2-diphenylethylenediamine in the presence of peroxidase under mild conditions was proposed. As a result, the CA derivatives which are characterized by higher fluorescence in comparison with catecholamines themselves were obtained. This approach provided the determination of dopamine and adrenaline in their concentration ranges of 0.03 ─ 0.3 μM. For further increase of the sensitivity of catecholamines determination, the laser-induced fluorescence detection was used instead of traditional optic fluorescence control.  That refinement provided the detection limit of e.g. adrenaline as low as 2 nM, which is a 25-fold improvement.
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