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PORTABLE ANALYZER GRANAT-4 – SENSITIVE DEVICE FOR DETERMINING ACTIVITY OF HUMAN BLOOD CHOLINESTERASES

Olga Tanyukhina, Nadezhda Koryagina, Еvgenia Lange, Svetlana Lobiakina, Andrey Radilov

Research Institute of Hygiene, Occupational Pathology and Human Ecology (RIНОРНЕ), Saint-Petersburg, Russia,

 tanyukhina@rihophe.ru
Analyzer "Granat-4" was developed by our organization (RIНОРНЕ) for rapid diagnostics of human intoxication by determining presence of cholinesterase inhibitor [1, 2]. The device is intended for photometric measuring of cholinesterases (ChE) in human blood. The method bases on ability of acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) which are biochemical markers of certain functional states of a human organism to hydrolyze acetylthiocholine to thiocholine. After first biochemical reaction, the reagent BAS-Cl, used as a chromogenic agent, selectively interacts with thiocholine forming a color substance; measured photometrically. Optical absorption band of the stained compound generated in the reaction lies in red spectrum with a maximum at 620nm and does not overlap with bands of optical absorption of blood. Its biochemical reaction rate is proportional to the activity of ChE. Kinetic principle of measuring is used. The analyzer produces a measurement of reaction rate in accordance with the increase of optical density of the solution. The activity of AChE and BChE, calculated by the software using the calibration factors and calibration curves, is expressed in MU/ml.
This method of ChE measurement is resistant to non-specific admixtures in blood samples and reagents used. It is not sensitive to the sample blood volume and allows stabilizing the impact of auxiliary procedures (influence of anticoagulants, homogenizing of erythrocytes, centrifugation etc.). The analyzer represents its current state with text messages displayed on the LCD screen. The device of signal processing is developed on the basis of microprocessor and fixed memory. Signal processing algorithm uses an array of accumulated data at time of measurements (maximum series of 50 samples) with the calculation of values of cholinesterase activity, corrected according to the measurement temperature. The results of AChE and BChE activities are presented when viewing the data and series results is stored until the device is switched off.
Technical characteristics of portable analyzer "Granat-4": sensitivity – 1·10-4 MU/ml; analysis time – 75sec; blood volume taken from the finger for one analysis – 0.05-0.10 ml; standard deviation – not more then 10%; productivity – no less than 30 assays per hour at permanent work for 8 hours; dimensions – 158х107х65 mm; weight – 1.1 kg.
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