
According to the method, it is possible to identify 4 groups of risk of developing 
cardiovascular complications: 

Group 1 or the group of low-risk means that the possibility of the development 
of cardiovascular complications in the following 10 years is less than 15%. 

Group 2 or the group of average risk implicates the risk of complications in the 
following 10 years, and the risk is 15–20%. 

Group 3 or the high-risk group stands for 20–30%. 
Group 4 or the group of very high risk means that in the following 10 years the 

risk of complications is higher than 30%. 
Risk Stratification is held separately for men and women. 
According to the studies, the risk of cardiovascular complications for the entire 

sample is high and very high. What is more, in men 50% of patients have very high 
risk, while in women 25% is considered to be a very high risk. 

Reliable indicators affecting the risk of severity were the functional class of an-
gina,  the degree of hypertension, the presence of сoncomitant cardiovascular dis-
eases, and organ damage. 
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COMPARATIVE MASS SPECTROMETRY ANALYSIS 
OF HbA1 AND HbA2 HEMOGLOBIN TETRAMERS 

Tetrameric human hemoglobin (HbA) is an ensemble of two dimers formed and 
a pair α- and β- subunits, each containing a heme b (Fe - protoporphyrin IX). The 
interest in the study of  its properties is due not only to the huge role of hemoglobin 
in respiratory physiology, but also to the fact that, being relatively simple in struc-
ture, it serves as an excellent model for the study of nonlinear and cooperative in-
teractions in proteins that are composed of several subunits.  

The interest in the study of certain types and forms of human hemoglobin is de-
termined by the diagnostic value as markers of a number of pathological conditions. 
Many important characteristicof pathological conditions are described, which is not 
only a change in the number of  total hemoglobin in the blood, and the redistribu-
tion of the content of certain of its types. 

In this paper, column anion exchange chromatography on DEAE-Sepharose 
was used for preparative amounts of principal (HbA1) and minor (HbA2) forms of 
human hemoglobin. 

The results showed that in both analytical and preparative embodiments, isola-
tion and purification of the main and minor forms of hemoglobin person order elut-
ing forms hemoprotein and the main parameters of the chromatographic separation 
on a column of DEAE-Sepharose correspond to the characteristics of behavior of 
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hemoglobin in the allocation of the protein to column DEAE-cellulose, which indi-
cates the possibility of using more accessible DEAE-Sepharose matrix to obtain pu-
rified forms of human hemoglobin. 

Heterogeneity derived hemoglobin fractions was confirmed by proteomics «top-
down» with the use of gas chromatography-mass spectrometry of high resolution. 
Deconvolution analysis of the mass spectra of the chromatographic separation of 
hemoglobin under denaturing conditions showed only the presence of subunits cor-
responding to the individual forms of the protein (Figure 1). 
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Figure 1. – The result of mass spectrum deconvolution minor peak shape in its hemoglobin 
HbA2 chromatographic separation under denaturing conditions 
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TOXICOLOGICAL CHARACTERISTICS OF HEXYL ESTER 
OF 5-AMINOLEVULINIC ACID 

As a result of the development of protective and stimulating compositions for 
the treatment of seeds in agriculture a promising plant growth regulator  hexyl es-
ter of 5-aminolevulinic acid (H-ALA) with a pronounced growth stimulating 
properties against a number of crops was established at the Institute of Bioorganic 
Chemistry of the National Academy of Sciences. For the safe use of the H-ALA 
in the agricultural sector complete toxicological and hygienic assessment of the 
rationale of hygienic standards in the working area, air, water reservoirs, food, as 
well as  calculation of the acceptable daily intake dose in humansmust should be 
allowed. The basis for such studies is the toxicological experiment on warm-
blooded animals, which allows you to define the threshold of harmful action of 
chemical factors. 

The research goal is to identify the major parameters of toxicity of hexyl ether 
of 5-aminolevulinic acid and products of plant protection based on it. 
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