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25, 9 ± 1,9 years. Compared with boys, girls of both groups had a slower aging rate: in the control group at an 

average actual age of 19,5 ± 0,4 years, their biological age reached 28,6 ± 1,6 years. At the same time, in girls from 

the experimental group at an average age of 19,5 ± 0,5 years, the biological age was 24,0 ± 1,3 years (P <0,05). 

The evaluation of the aging rate of students showed that in neither of the groups there were students with 

a distinct slow aging rate (the difference is from –15 to –10), whereas only boys and girls from the experi-

mental group – 9 % and 16 %, respectively, had a slow aging rate (the difference is from –8,9 to –3). 53 % of 

the experimental group members have their approximate biological age, which is two times more than in the 

control group. Needless to say that the main part of the students of the control group (61 % of boys and 47 % 

girls) show a distinctively rapid aging rate, while in the experimental group this is observed in 36% of young 

men and 21 % of girls. 

Thus, the study showed signs of premature aging in all studied groups of students. At the same time, the 

indicators of the biological age of students depend on the level of regular weekly physical activity. 
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In the course of the study there were determined the levels of expression of TP and TS genes, characterizing 

tumor sensitivity to drug treatment in patients with colorectal cancer. 
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The issue of the day of modern oncology and proctology is a colorectal cancer (CRC), the increase of morbid-

ity of which is related to a great extent with worsening of ecological situation in the Republic of Belarus.One of 

the modern approaches to choosing an individual program for treating patients with malignant neoplasms and pre-

dicting the course of the disease is the study of molecular-biological markers in tumor tissue. The determination of 

these markers in the tumor can provide additional information about the biological behavior of the tumor: its rate 

of growth, the ability to invade and metastasize, and resistance to chemotherapy drugs [1]. 

Thymidylphosphorylase (TP) is an angiogenesis factor − increased expression of this enzyme is associated 

with an unfavorable prognosis of the course of the disease [2]. Elevated levels of thymidylatesynthetase (TS) of 

colorectal cancer are associated with worse prognosis and resistance to chemotherapy [3]. 

Materials and methods. The material for the study was the data on 50 patients suffering from colorectal 

cancer who received treatment at the "Republican Scientific and Practical Center of Oncology and Medical Radi-

ology. N. N. Alexandrov "from 2014 to 2016 years. 

In the course of the work performed, patients with colorectal cancer were assessed for expression levels of TP 

and TS genes by real-time PCR using the Bio-Rad iQ5 (USA) amplifier. 

In the course of the study, the overexpression of the TP gene was 6.90 r.u, the hypoexpression was 0,94 r. u. 

As a result of the studies, the elevated level of expression of the TS gene was 2,01 r. u., the low level of expression 

was 1,54 r. u. 

Hyperexpression of the TP gene was observed in 40 % of patients, a low level of expression was found in 

54 % of patients. In the group of patients with recurrent disease, moderate expression was observed in 66,8 % of 

cases, without recurrence – in 33,2 % of cases. 

The high level of expression of the TP gene characterizes the sensitivity of the tumor to the preparations of 

the fluoropyrimidine series and indicates a favorable prognosis of the course of the disease. 

Hyperexpression of the TS gene was detected in 56 % of patients, a low level of expression was observed in 

38 % of patients. In the group of patients with recurrent disease, overexpression was observed in 83,4 %, without 

recurrence – in 26,6 % of cases. 

High levels of TS gene expression in 83,4 % of patients indicate tumor resistance to drug therapy using 5-fluor-

ouracil and tomudex and a high risk of recurrence of the disease. 

Thus, high levels of TP gene expression in 40 % of patients and low levels of TS gene expression in 38 % of 

patients indicate the sensitivity of the tumor to ongoing drug therapy and favorable course of the disease. 



95 

BIBLIOGRAPHY 

1. Stepanova, E. V. Prognostic significance of expression of p53, HER2 / neu, Ki-67 and VEGF in chondro-

sarcomas / Stepanova EV [et al.] // Archive of pathogens. – 2002. – T. 64, No. 6. – P. 9–131. 

2. Stöhlmacher, J. Pharmacogenetics in gastrointestinal tumors / Stöhlmacher J. // J. Onkologie. – 2005. – Vol. 

28(8–9). – P. 435−440. 

3. Shah, A. 5-FU infusion in advanced colorectal cancer. A comparison of three dose schedules / Shah A. 

[et al.] // Cancer Treat Rep. – 1985. – No. 69. – P. 739−742. 

GLUCOSE LEVEL CHANGES IN PATIENTS WITH DIABETES MELLITUS  

AND IN HEALTHY INDIVIDUALS UNDER THE INFLUENCE  

OF LOW-LEVEL LASER THERAPY 

T. Navitskaya, V. Lemiasheuski 

Belarusian State University, ISEI BSU, 

Minsk, Republic of Belarus 

tatiananovitskaya1108@mail.ru 

This research is devoted to the study of changes in glucose levels in patients with diabetes mellitus and in 

healthy individuals under the influence of low-level laser therapy (LLLT). It is shown that LLLT is an important 

component of therapy in the treatment of type 2 diabetes, since it favorably affects the biochemical parameters of 

blood and increases the resistance of the organism to unfavorable factors. 
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Type 2 diabetes mellitus (DM) is a chronic metabolic disorder in which prevalence has been increasing stead-

ily all over the world. Diabetes is characterized by a chronic hyperglycemic condition resulting from insufficient 

action of insulin[1].The main complications of this disease are damage to kidney, blood vessels and eyesight, nerv-

ous system disturbance. Abovementionedcomplications 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 

isthe low-level laser therapy (LLLT). 

Low intensity laser therapy is referred toelectromagnetic radiationof optical range.The helium-neon laser ra-

diation has a low radiant power – up to 20 mW with a wavelength equal to 630 nm capable of affectingtrigger 

mechanismsof cellular regulation, changingcell membrane conditionby the increase of cellsfunctional activity, 

changing ofmetabolic processes, stimulating of microcirculation and oxidation-reduction processes, as well as in-

creasingthe human body tolerance. At the same timelaser radiation has not so many contraindications, which in-

clude eideosyncrasy, febricity, presence of  benign or malignant tumors. 

Currently there is noconsensus on laser impact on the human body, itsseparate systemsandabnormal focus. It 

is assumed thatthe variabilityand systematic natureof secondarybiochemicalandphysiological effects ofLLLTon 

bloodis explained by the variety ofphotoacceptorsandprimaryphotobiological reactionsimplemented on different-

levels. Laser interaction with a biological object includes the following stages: light quantumabsorption andintra-

molecularenergy redistribution (photophysical processes), an intermolecular energy transferand primary 

photochemical reactions, biochemical processesinvolvingphotoproducts, secondary photobiological reactionsand 

the body’s general physiologicalresponse tothe effect of light [2]. 

To study the effect of LLLT on blood glucose values, 32 patients were included in this study. Group I included 

the patients who didn’t have type 2 diabetes – 16 people (50 %) of the average ageof 50,18 ± 8,4 years. The second 

group consisted of patients with type 2 diabetes of the average age of 56,87 ± 6,83 years. Serum samples of venous 

blood were analyzed before and after the effects of LLLT in healthy individuals and in patients with type 2 diabetes. 

Statistical analysis was performed using the R programming language and Microsoft Exel table processor. 

Varying quantitative indicators of the results of the studies were subjected to statistical treatment, with an assess-

ment of the reliability of the effects using Student's t-test. The difference was considered to be reliable for p≤0,05 

[3]. 

In patients with type 2 diabetes after LLLT use, the blood glucose level was reliably reduced (p = 0,028), the 

baseline level was 7,715 ± 2,23, the post-procedure glucose level was 6,78 ± 1,39. Accordingly, in healthy patients 

patients such differences in the level of glucose before and after the effects of LLLT was not observed and corre-

sponded to the value (p = 0,76). Thus, one can draw a conclusion about the favorable effect of the procedure on the 

body of patients with type 2 diabetes. 
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