
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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The number of DM patients in 2015 amounted to 415 million people world-
wide, prevalence proportion of the disease among the population – 9 %, but at the 
same time only 50 % of DM cases were diagnosed. In the Republic of Belarus as at 
01.01.2016 the number of DM patients in the follow-up care amounted to 287 976, 
including 17 026 DM type I patients, 268 092 DM type II patients, 407 gestational 
DM patients, and 1 798 patients with other specific types of diabetes. 27 084 people 
were newly diagnosed with diabetes in 2015 (a 6–10 % increase per year over the 
last 5 years). In general structure the prevalence proportion of DM type II accounts 
for 93 % in Belarus. 

The primary DM incidence at the beginning of 2016 totally amounted to 305.13 
per 100 thousand population, including DM type I – 8.52; DM type II – 285.24. To-
tal DM incidence rate amounted to 3 030.3 per 100 thousand population. 

DM type II is caused by ineffective insulin usage by the human body. This type 
of disease is more widespread and that to a large extent results from an excessive 
weight and physical inactivity. The symptoms of DM type II may be similar to DM 
type I, but often these symptoms are less expressed. The main complications of this 
disease are damage to kidney, blood vessels and eyesight, nervous system disturb-
ance. Abovementioned complications may lead to disability, therefore the search 
for new ways of treatment and reduction of complications threat level are relevant 
objectives at the moment. In this regard the top-priority is the choice of treatment 
which has a many-sided effect on the human body. One of these methods is the 
low-level laser therapy (LLLT). 

Low intensity laser therapy is referred to electromagnetic radiation of optical 
range. The helium-neon laser radiation has a low radiant power – up to 20 mW with 
a wavelength equal to 630 nm capable of affecting trigger mechanisms of cellular 
regulation, changing cell membrane condition by the increase of cells functional ac-
tivity, changing of metabolic processes, stimulating of microcirculation and oxida-
tion-reduction processes, as well as increasing the human body tolerance. At the 
same time laser radiation has not so many contraindications, which include ide-
osyncrasy, febricity, presence of benign or malignant tumors. 

Currently there is no consensus on laser impact on the human body, its sepa-
rate systems and abnormal focus. It is assumed that the variability and systematic 
nature of secondary biochemical and physiological effects of LLLT on blood is 
explained by the variety of photoacceptors and primary photobiological reactions 
implemented on different levels. Laser interaction with a biological object in-
cludes the following stages: light quantum absorption and intramolecular energy 
redistribution (photophysical processes), an intermolecular energy transfer and 
primary photochemical reactions, biochemical processes involving photoprod-
ucts, secondary photobiological reactions and the body’s general physiological 
response to the effect of light. 
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As a result there is a set of issues to be analyzed: required method of LLLT ef-
fect on the human body in case of DM, time of the human body exposure to radia-
tion required for emergence of the therapeutic effect, treatment course duration. 
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THE GENES PREDISPOSING  BREAST CANCER 
AMONG RESIDENTS OF THE GOMEL REGION 

In the last decades the breast cancer (BC) reserves the status of one of the main 
reasons for death from malignant neoplasms which risk of development is enlarged 
and infringes on interests almost everyone. Among the factors defining develop-
ment of BC, a specific place is held by genetic predisposition. One of appreciable 
achievements in the field of studying of genetic predisposition to BC was opening 
of genes of BRCA1 and BRCA2 (BRCA1.2), which mutations explain a high risk of 
emergence of BC.  

Mutations of a gene of BRCA1 define up to 87% of risk of development of BC 
aged up to 70 years and 50% aged up to 50 years, and BRCA2– gene mutation to 
35% of lifelong risk of development of BC. Emergence of mutations happens ow-
ing to influence or external factors (smoking, radiation, alcohol), or internal (hor-
mones, immune system). Causal factors can work in common or serially, causing or 
activating a carcinogenesis. 

Allocation of the genes responsible for genetic predisposition to BC framed es-
sentially new opportunities of medico genetic consultation and prophylaxis at the 
same time of a disease. DNA diagnostics of mutations in genes of BRCA1.2 provide 
objective criterion for formation of the BC risk groups for the purpose of its 
prophylaxis and well-timed diagnostics in case of developing of a disease. 

The purpose of our research inhabitants of the Gomel region had a studying of 
frequency of occurrence of mutations of genes of BRCA1.2. The group of a research 
included women with the diagnosed BC aged from 25 up to 50 years.  

For identification of mutations on genes of BRCA1.2 the heteroduplex version 
of the PCR analysis was used. The heteroduplex analysis allows to identify the mu-
tations, which are in a heterozygous state. Existence in a two-chained fragment of 
DNA of not coupled bases changes confirmation of such heteroduplex that is shown 
in change of electrophoretic mobility of a fragment when carrying out gel electro-
phoresis, and allows to identify a mutant component.  

We studied 5 main mutations of genes of BRCA1 (185delAG, 5382insC, 
2274insA, 4153delA) and BRCA2 (6174delT).  

The molecular and genetic analysis which is carried out by us in selection of 
100 sick BC living in the Gomel region taped 5 cases of mutations of genes of 
BRCA1,2. Frequency of occurrence of mutations of a gene of BRCA1 made 
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