
• bronchitis,
• pulmonary fibrosis (degeneration of lung tissue).
Due to technological, economic and some other difficulties, it is not possible to 

completely eliminate adverse factors from the production environment. Introduction 
of maximum permissible concentration (MPC) would limit the adverse effects 
chemical compounds make on human and prevent occupational diseases. The 
chemicals that cause adverse health effect may be present in the working area in the 
form of gases, aerosols and vapor mixture. 

Established MPC are concentrations, which effect cannot cause diseases or ab-
normalities in health status detected by modern methods of research; it concerns not 
only the entire length of service, but also the late periods of life of present and fu-
ture generations. 

Justification for MPC level and other preventive measures requires the follow-
ing information to be obtained: 

1. Substance production and use condition;
2. Data on the chemical structure, physical and chemical properties;
3. Substance toxicity and its impact after a single exposure on the body;
4. Substance cumulative capacity after repeated exposure on the body;
5. Study of local irritant and skin-resorptive effects of substance;
6. Threshold of harmful effect while chronic substance admission into the body.
Thus, compliance with hygiene standards will provide health safety of workers 

with no risk. 
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MASS SPECTROMETRY ANALYSIS  
OF MINOR GLYCOHEMOGLOBIN A1C

Minor form of human hemoglobin A1C is a product of post-translational modifi-
cation of hemoglobin A1 glucose by α-β chains, as well as ε-amino groups of amino 
acid side chains. This modification can be considered as a marker protein of one of 
the most serious diseases, which over the years has grown into an epidemic, namely 
diabetes. Currently HbA1C is used as a common indicator to assess the condition 
and the degree of compensation of carbohydrate metabolism as it allows to track 
blood glucose levels over a wide time range. 

Despite the fact that HbA1C is used as a protein marker of diabetes, this minor 
form of itself is an important object of study. For example, it is shown that carbo-
hydrate modification HbA1 alters its ability to bind allosteric effectors, and has 
a significant impact on the transportation function. As shown HbA1C that can partic-
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ipate in the effective generation of active oxygen species capable of initiating oxi-
dative stress in patients with diabetes. 

Studies of structural and functional behavior of the carbohydrate modified he-
moglobin A1C is directly dependent on its availability for the study, and therefore 
the development of effective methods of isolation and purification. 

The basic method that allows you to select HbA1C for analytical purposes, and 
in preparative amounts, and at the same time, preserving the native allocated HbA1C 
is an ion-exchange column chromatography. As the ion exchange resin to separate 
hemoglobin A1C widely used Bio-Rex 70 cation exchange resin 

For receiving Hemoglobin A1C in Preparative column number on ion exchange 
resin Bio-Rex 70 hemoglobin A1 drug was applied, which was pre-incubated in 
a glucose solution. As a result, HbA1C was obtained in preparative amounts, sug-
gesting the possibility of using Bio-Rex 70 for isolation, purification and subse-
quent study of this modification. 

Purity the selected HbA1C was confirmed by proteomics «top-down» with the 
use of chromatography-mass spectrometry of high resolution. Deconvolution analy-
sis of the mass spectra of the chromatographic separation of hemoglobin A1C under 
denaturing conditions showed the presence of only the β-subunits modified glucose 
(Figure 1). 
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Figure 1. – Results deconvolution of the mass spectrum of the peak glycosylated hemoglobin 
HbA1C minor forms at its chromatographic separation under denaturing conditions 
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LASER THERAPY IN THE TREATMENT OF DIABETES 
MELLITUS TYPE II AND ITS COMPLICATIONS 

The problem of diabetes mellitus (DM) is extremely challenging all over the 
world on account of constantly growing prevalence proportion taking the form of 
a pandemic disease. 
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