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Immunohistochemical Analysis of Mammary Epithelial Cells at Tumoral Growth in 

Republic of Sakha (Yakutia)  

M.P. Kirillina, K.S. Loskutova, E.L. Lushnikova, L.M. Nepomnyaschih 

 

ABSTRACT 

The analysis of histological examination results of surgical material of breast cancer from 

294 women with subsequent immunohistochemical determination of estrogen (ER) - and 

progesterone (PgR) - receptors, proliferative activity (Ki-67), expression of the mutant 

suppressor gene (p53) and gene-inhibitor apoptosis (bcl-2) was carried out.The obtained data 

testify that IHC-research of the tumor progression markers is a defining part  in the forecast of 

course, optimization of therapeutic approaches with an individualization of chemo-, hormonal 

and beam therapy of mammary cancer, the decision of a question of medicamentous and/or 

surgical shutdown of the ovaries, based on the research results of the biological activity markers 

of the tumor. 

Keywords:  breast, cancer, immunohistochemistry.  

Relevance. Currently one of the most urgent problems not only in oncology but also health 

care in general is the prevention of breast cancer (BC), due to the rapid, steady growth and 

widespread incidence of this form of cancer, which became on top of the structure of morbidity 

for women with malignant neoplasms [1]. 

Immunohistochemistry (IHC) is the method of pinpointing the precise localization of 

particular cell or tissue antigen, allowing carrying out the immunoassay of tissue sections while 

maintaining the cell morphology. Thus, the most important biological characteristics of tumors 

having a value in the forecast of disease include proliferative activity (PA) (antigen Ki-67) of 

tumor cells, their differentiation level, hormone receptor status, intensity of apoptosis (as 

markers of bcl-2 and p53 ), which are determined by immunohistochemical methods [2]. 

Despite the widespread adoption of immunohistochemical techniques in the diagnosis of 

cancer, it should be noted that in this area theknowledge about the changes in expression of 

certain markers of proliferation, differentiation and cell death is still being accumulated. Most of 

the studies evaluated the expression of a limited number of markers, which does not allow us to 

identify the most informative predictors of malignancy amplification.It is also important to note 

the need for diagnostic examinations considering ethnicity, since  
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It is also important to point out, that there is a need of diagnostic examinations considering 

ethnicity, since ethnic and genetic factors play significant role for many types of cancers, 

including breast cancer [3]. 

The objective of research is to examine expression patterns of molecular 

biologicalmarkers for breast cancer, depending on age and ethnicity on the example of Republic 

of Sakha (Yakutia). 

MATERIALS AND METHODS 

 In our research work the material from 294 women who were held surgical treatment and / 

or puncturing biopsy in Yakutsk Republican Oncology Center and 2nd surgical department of 

the Clinical Center SBD Sakha (Yakutia) "Republican Hospital № 1 - National Medical Center" 

was investigated. In our research, as indigenous were considered Yakuts, Evens and Evenki 

people, as non-indigenous - all persons of other nationalities, who arrived at different times from 

regions of Russia and CIS countries. There were 118 (40.1%) of indigenous women and 176 

(59.9%) women of non-indigenous nationalities. All studies were performed with the approval of 

the Local Committee on Biomedical Ethics "Yakut Scientific Center of complex medical 

problems" SB RAMS. 

Histological processing of the material was carried out according to conventional 

techniques. Immunohistochemical study was performed on serial paraffin sections., Staining was 

performed by indirect immunoperoxidase method after unmasking the antigenic 

determinants.Sections were incubated for 40 - 60 min with primary monoclonal antibodies to the 

antigens of estrogen (ER), progesterone (PgR), Ki-67, p53, bcl-2 (used RTU-ER-6F11, RTU-

PGR-312, RTU-Ki-67 -MM1, RTU-p53-DO7, RTU-bcl-2/100/D5, «Novocastra», UK). Staining 

was performed according to the manufacturer's instructions. 

When evaluating the results of the research for the ER and PgR were performed 

determination of the fraction of stained cells in points [4,5]: 0 - total absence of nuclear staining, 

1 - 10% of the cells in the investigated material have nuclear staining, 2 - 1/3 of the cells with 

nuclear staining, 3 - from 1/3 to ½ of the cells with nuclear staining, 4 –from ½ to 2/3 of the cells 

with nuclear staining, 5 – from 2\3 to 100% of the cells with nuclear staining.Determination of 

antibody expression intensity was also performed in points: 0 - complete absence of expression 

in the nuclei of tumor cells, 1 - weak nuclear staining, 2 - mild nuclear staining, 3 - strong 

nuclear staining. Upon receiving the total result which is less than or equal to 2, the reaction was 

considered negative (-), 3 or more - a positive (+). 

Index of Ki-67 positive cells (proliferative activity - PA) was determined by analysis of at 

least 100 nuclei by the following formula: 
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Low PA corresponded to Ki-67 index of less than or equal to 15%; high PA - with Ki-67 

index of more than 15%.  

Low expression of p53 was detected in the presence of expression of less than 25% of the 

cells; high expression of p53 – in the presence of expression of more than 25% of tumor cell 

nuclei (nuclear stain). 

Low expression of bcl-2 was detected in the presence ofexpression of less than 25%; High 

expression of bcl-2 - in the presence of expressionof more than 25% of tumor cells (cytoplasmic 

staining).  

Statistical analysis was performed using the statistical package SPSS STATISTICS 17.0 

(SPSS Inc.). 

RESULTS AND DISCUSSION 

 The average age of the operated women was 54,2 ± 12,1 years, most were women over 50 

years old - 96 women (32.6%), 60 - 69 years old - 64 women (21.8%), in ages of 40 - 49 years - 

60 women (20.4%), and under 39 years old - 37 women (12.6%), and over 70 years old - 37 

women (12.6%) (Table 1). 
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Table 1 

Distribution of material by age and ethnicity 

Age group 

Indigenous Non-indigenous In total 

abs. / rel. 
the 

average age 

number 

abs. / rel. 

the 

average age 

number 

abs. / rel. 

the 

average age 

under 39 

years old 
15/12,7 33,7+5,3 22/12,5 33,8+3,6 37/12,6 33,7+4,3 

40 – 49 

years old 
28/23,7 45,3+2,9 32/18,2 45,0+2,8 60/20,4 45,1+2,9 

50 – 59 

years old 
31/26,3 54,8+2,7 65/37,0 54,1+2,9 96/32,6 54,3+2,9 

60 – 69 

years old 
25/21,2 63,4+2,6 39/22,1 62,9+3,1 64/21,8 63,1+2,9 

over 70 

years old 
19/16,1 74,2+2,9 18/10,2 73,3+3,3 37/12,6 73,8+3,2 

Total number: 118/100 54,8+12,9 176/100 53,8+11,5 294/100 54,2+12,1 

 

It should be noted that the breast cancer, which is traditionally considered as a disease of 

women older than 50 years, today became much "younger" - there are cases of disease of women 

of forty and thirty years old, and even women in their twenties. [6] This tendency was observed 

in our research. For example, there are twice more women aged over 50 years than those under 

50 years (197 versus 97), the largest number recorded is significantly more frequent in the age 

group of 50 - 59 years old (96 cases or 32.6% of total surveyed) . In second place in frequency of 

our research is the age group of 40 - 49 years old (60/20, 4%).Also, studies were conducted in 

women aged under 39 years (37/12, 6%) and women aged over 70 years (37/126%). These 

results are comparable to those of developed countries, where about 75% of cases of breast 

cancer occur among women in postmenopause[7]. 

To determine ER and PgRimmunohistochemical examine was carried out (Fig. 1, 2) and 4 

groups with various combinations of steroid receptors in tumor cells were allocated: ER + / 

PGR-(7,8%), ER-/PGR + (5,4%), ER -/PGR- (35%), ER + / PGR + (51,7%). 
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Fig. 1. Infiltrative ductal breast cancer.x200. 

The immunohistochemical reaction with the monoclonal antibody to ER. 

Proportion of stained cells in scores = 5 (from 2/3 to 100% of the cells with nuclear 

staining), the intensity of expression in scores = 3 (strong nuclear staining), the sum score = 8. 

Result: ER-positive breast cancer. 

 

 

Fig. 2. Infiltrative ductal breast cancer x200. 

Immunohistochemical reaction with monoclonal antibodies to PgR. 

Proportion of stained cells in scores 4 = (½ to 2/3 of the cells with nuclear staining), the 

intensity of expression in scores = 3 (strong nuclear staining), the sum score = 7. Result: PgR-

positive breast cancer. 



9                                                                                                                                  3 (47) 2014 
 

 

Collectively receptor-positive tumor cells in breast cancer were significantly higher than 

the receptor-negative (p <0.05) - 191 cases (64.9%) of the total number of studies: aged under 50 

years - 60 cases (31, 4%), over 50 years - 131 cases (68.6%). Analysis of the dynamics of change 

of the receptor status of breast cancer according to age revealed no statistically significant 

differences (p = 0.14), but set a trend toward increased frequency (percentage) receptor-positive 

breast cancer with increasing the age (Fig. 3). Thus, in a group under 39 years old, they made 

56.7% and in the group over 70 years old - 75.6%. At the same time, in both groups receptor-

positive breast cancer profile prevailed (correspondingly 48.3 and 54% of cases in indigenous 

and non-residents); receptor-negative breast cancer profile was less frequent (correspondingly 

38.1 and 32.9% of cases). 
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65 62,5

67,2
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35 37,5
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Figure 3.Dynamics of changes in receptor status of breast cancer according to age. 

The connection between the age of patients and the expression of ER (p = 0.03). If under 

the age of 39 years, the average total score estimates of the proportion of positive cells and the 

intensity level of ER expression was equal to 3.2, the following age groups indicated a steady 

rise in these indicators up to 3.7 points at patients with breast cancer who were older than 70 

years. In assessing the changes in the level of expression of PgR similar linear relationship is not 

detected (p = 0.54). 

By the statistical analysis of the data according to ethnicity we have revealed differences 

among the indigenous women and women of non-indigenous nationalities. There was a tendency 

to a slight increase in the expression level of ER of indigenous women with the age, while 

increase of the expression level of ER of women of non-indigenous nationalities was statistically 

significant (r = 0,20, p = 0,01).Other authors have also noteddifferences in the content of 

hormones in the blood of women of different ethnic groups in Siberia, in particular, higher levels 
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of estradiol of indigenous (Tyva, Hakass, Buryat) at a lower the incidence ofbreast cancer [8]. A 

comparison of the degree of malignancy of tumors with the presence of ER and PgR (Fig. 4). 
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Fig. 4. Distribution of degrees of malignancy (by Elston& Ellis) at various hormone profile 

of breast cancer 

 

The obtained data demonstrate certain dependence of histological grade of breast cancer on 

receptor profile of tumor cells (χ2 = 20.40, df = 6, p = 0.002). Thus, G1 at the receptor-positive 

tumors was detected 2 times more frequently (40.8% of the tumors in this group) than in the 

receptor-negative (21.3%) and only the ER-positive tumors (26.1%) and PgR positive 

(37.5%).G2 was detected equally often in receptor-positive and receptor-negative breast cancer 

(48 and 49.5%, respectively), while it was the vast majority of tumors with only ER-positive 

(56.5%) and only PgR-positive (56.2%) profile. Though G3 in the general totality was diagnosed 

more than 2 times less than remaining degrees, it constituted  29.1% of tumors with a receptor-

negative profile and 11.2% - with a positive profile and was found in only 17.4% with ER-

positive, and 6.2% of the PgR-positive profile. 

Thus, by increasing the degree of malignancy receptor-negative tumors are significantly 

more observed (p <0.05), while receptor-positive rate decreases. 

Proliferative activity of breast tumor cells was determined using a universal proliferation 

marker Ki-67, which is expressed in almost all phases of the mitotic cycle and reflects the value 

of the proliferative tumors pool [9]. In our research Ki-67 expression was detectedin 272 cases 

(92.5%) – less than 15% of tumor cells (low PA). We observed Ki-67 expression in 22 women 

(7.5%) – more than 15% of tumor cells (high PA) (Fig. 5-6). 
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Fig. 5.Infiltrative ductal breast cancer X200. 

The immunohistochemical reaction with the monoclonal antibody Ki-67.Expressionof 20%. 

 

 

 

 

 

 

Fig. 6. Infiltrative ductal breast cancer x200. 

The immunohistochemical reaction with the monoclonal antibody Ki-67.Expressionof 90%. 
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Analysis of the expression pattern of Ki-67, depending on the age revealed that the 

expression level of Ki-67 antigen was independent of age (χ2=4.1, df=4, p =0.39). High PA of 

tumor cells occurs in both elderly patients and younger aged ones. In aggregate indicators in 

groups of indigenous and non-indigenous population in breast cancer statistically significant 

correlations with PA ethnicity has not been found (χ2=1.6, df=1, p=0.20).Numerous studies have 

shown that PA of tumor cells in breast cancer is directly correlated with the histological degree 

of malignancy [10,11]. The results obtained in our study indicate that the expression of Ki-67 

antigen significantly differ between the different histological variants of breast cancer (χ2=3.58, 

df=1, p=0.05): there was a tendency of increasing the histological degree of malignancy while 

increasing the expression of Ki-67 (Fig. 7). 

 

 

Fig. 7.Dependence of histological degree of malignancy on the level of Ki-67 expression. 

 

These results do not contradict to the literature data on the Ki-67 antigen as a marker of 

adverse outcome of the disease [12,13,14]. Importantly, PA of tumor cells serves as an 

independent prognostic indicator of relapse, overall and disease-free survival [16], as well as a 

predictive factor in determining the sensitivity to radiotherapy and chemotherapy [17,18].Our 

analysis confirmed the dependence between the degree of histological malignancy and 

proliferative activity of tumors, which proves the necessity of accounting PA of tumor cells in 

the evaluation of malignant potential and prognosis of breast cancer. 

In immunohistochemical study of mutant tumor suppressor gene p53 low expression (less 

than 25% of tumor cells) was observed in 197 (67.0%) cases, whereas high expression (more 

than 25% of tumor cells) - 97 (33 0%) cases (Fig. 8, 9). 
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Fig. 8. Invasive breast cancer x200. 

The immunohistochemical reaction with monoclonal antibodies to p53. Expression of 15%. 

 

 

 

Fig. 9. Infiltrative ductal breast cancer X200. 

The immunohistochemical reaction with monoclonal antibodies to p53. Expression of 

100%. 

 

In the analysis of this indicator based on ethnicity, we have established that indigenous 

women have statistically significant weak positive correlation (r = 0,21, p = 0,02) between age 

and the expression of p53. Low expression of p53 was observed in indigenous women aged 40 - 

49 years (27.2%), while non-indigenous - aged 50 - 59 years (36.7%). In aggregate indicators in 
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both groups statistically significant age differences were not found (χ2 = 1,8, df = 4, p = 0.76). 

The positive relationship between the level of p53 expression and increased histological tumor 

grade was found (χ2=7.9, df =2, p=0.01), which proves the need to consider the severity of the 

process of cell apoptosis in evaluating the malignant potential of the tumor and prognosis of 

breast cancer (Fig. 10). 

 

 

 

Fig. 10. Dependence of histological grade on the level of p53 expression. 

 

By immunohistochemical study of the expression of anti-apoptotic tumor-suppressor gene 

bcl-2 we found low expression of bcl-2 in 142 cases (48.3%), high expression - in 152 cases 

(51.7%) (Figure 11). 
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Fig. 11. Invasive papillary breast cancer x200. 

The immunohistochemical reaction with the monoclonal antibody bcl-2. Expression of 

98%. 

 

Data analysis based on ethnicity did not reveal differences in the frequency of cases with 

low and high expression of bcl-2 (χ2=0.23, df =1, p=0.64). Low expression of bcl-2 in 

indigenous and non- indigenous women most frequently was recorded at the age of 50 - 59 years 

(respectively 33.9 and 36.1%). High expression of bcl-2 was more common among indigenous 

women aged 60 - 69 years (27.1%), in non- indigenous women - aged 50 - 59 years (37.6%). 

According to the literature, bcl-2 is a tumor-suppressor gene affecting cell death 

mechanisms and suppressing apoptosis [15]. According to many authors, the increased 

expression of bcl-2 is associated with increased survival of patients after adjuvant therapy. 

Perhaps this is due to the close relationship between the expression of bcl-2 and the expression 

of ER and PgR, and low PA. However, bcl-2 is not an independent prognostic factor [15]. We 

have established a negative correlation between the expression of bcl-2 antigen, and the degree 

of histological malignancy of tumor (r = -12.9, p=0.03), i.e. tumors with a high degree of 

malignancy were characterized by low expression of bcl-2, which describes by preserving the 

regulation of apoptosis in normal levels (Fig. 12). 
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Fig. 12. Dependence of bcl-2 expression on the degree of malignancy. 

 

Thus, the data of comparative immunohistochemical study of some molecular biological 

markers for breast cancer analysis of their expression levels showed:  

- According to clinical and morphological analysis, breast cancer develops most often in 

representatives of non-indigenous nationalities of the Republic of Sakha (Yakutia) (60%) than 

those belonging to indigenous nationalities (40%). With the highest rate recorded in women of 

indigenous and non-indigenous nationalities in the age group 50 - 59 years (32.6%) and 60 - 69 

years (21.8%). 

- In breast cancer tumors with the presence of steroid hormone receptors are predominant 

(65%). 

- With increasing age tumor cells of breast cancer the level of ER expression increases (p = 

0.03). 

- Tumors with a high degree of malignancy are characterized by low expression of 

estrogen receptors and progesterone receptors (p <0,05). 

- The tendency of tumor grade increasing by increasing the expression of p53 and Ki-67 is 

found. 

- The level of expression of bcl-2 antigen and its prevalence is positively correlated with 

the presence of ER and PgR receptors on tumor cells and low-grade tumors. 

- The most informative criteria of increasing breast cancers are the decrease in expression 

of estrogen and progesterone receptors, increased expression of Ki-67 and p53 and decreased 

expression of bcl-2. 
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- The most informative criterias of increasing of breast tumors malignancy are the decrease 

in expression of estrogen and progesterone receptors, increased expression of Ki-67 and p53 and 

decreased expression of bcl-2. 
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E.P. Borisova, E.S. Kylbanova 

Clinico-Functional Features of Concomitant Chronic Bronchitis and Chronic 

Obstructive Pulmonary Disease and Metabolic Syndrome in the Yakut Ethnic Group 

 

ABSTRACT 

Objective. Studing of clinical and functional characteristics of the combined course of 

chronic bronchitis (CB) and chronic obstructive pulmonary disease (COPD) and metabolic 

syndrome (MS) in Yakut ethnic group. 

Materials and methods. We have examined 88 patients Yakut with chronic bronchitis and 

COPD in combination with MS. The median age was 50,9 ± 0,91 years. The comparison group 

consisted of 60 patients Yakut with chronic bronchitis and COPD without metabolic syndrome, 

where the average age was equal to 48.9 ± 1.35 years. Peculiarities of clinical manifestations and 

indicators of bronchial patency were also studied. 

Results. In the combined course of CB/COPD and MS in Yakut ethnic group, we found 

more severe clinical manifestations in comparison with the group without metabolic syndrome, 

in the form of a more severe cough syndrome, more severe dyspnea, sputum gain and changes its 

character, increasing the frequency of exacerbations. In the combined course of chronic 

bronchitis and chronic obstructive pulmonary disease and metabolic syndrome in Yakut ethnic 

group, we found that lung function compared with isolated over these diseases were not 

significantly different. However, in the combined  courses more pronounced disorders of 

respiratory function in the form of reduced forced vital capacity (FVC), decline in forced 

expiratory volume in one second FEV1, FEV1/FVC ratio increase > 70% were observed in our 

research.  

Conclusion. Combined course of CB/COPD and MS is characterized by more severe 

changes in the clinical manifestations. Our findings indicate the presence of more pronounced 

changes in respiratory function in patients with associated course of CB/COPD and MS.  

Keywords: metabolic syndrome, chronic bronchitis, COPD, respiratory function. 

INTRODUCTION 

 Respiratory diseases in the Republic of Sakha (Yakutia) occupy one of the leading places 

in the structure of morbidity and determine largely the level of temporary disability, disability 

and mortality. 

According to WHO, chronic obstructive pulmonary disease (COPD) is one of the most 

common diseases, it is expected to become the third leading cause of death in 2020. During the 
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last decade, the concept of COPD has been recognized as a disease with systemic manifestations, 

which include cardiovascular disease, cachexia, muscle dysfunction, osteoporosis, anemia, 

clinical depression, metabolic and endothelial dysfunction [7]. 

Currently, WHO experts consider metabolic syndrome (MS) as "pandemic of the XXI 

century". Its prevalence in the adult population of Russia according to All-Russian Scientific 

Society of Cardiologist in 2009 is 20-40 % and more frequently, it occurs in middle-aged and 

older. The prevalence of MS according to the International Diabetes Federation among the 

aboriginal population of Yakutia is 8.8 % [1]. 

Today, however, the combined features of chronic bronchitis and COPD with MS in 

domestic science devoted to the study unit and the available literature, we found no data on the 

combination of chronic bronchitis and COPD with MS Yakut ethnic group. 

The aim of this study was to investigate the clinical and functional characteristics of the 

combined course of chronic bronchitis and chronic obstructive pulmonary disease and metabolic 

syndrome in Yakut ethnic group. 

MATERIALS AND METHODS 

 We conducted a comprehensive clinical and functional, instrumental examination of 148 

patients based on the Department of Emergency Medicine of the Republican Hospital № 2 - 

emergency medical center of Yakutsk from 2009 to 2013. All patients signed the informed 

consent to participate in the survey. The study was conducted within the framework of the 

research project «Metabolic syndrome and chronic non-communicable diseases among residents 

of Yakutia» (Registration number YSU 11 - 01M.2009.).  

Study group comprised 88 patients with metabolic syndrome in combination with chronic 

bronchitis (CB) and chronic obstructive pulmonary disease (COPD) Yakut. The median age was 

equal to 50,9 ± 0,91 years, gender: women 69.3%, men 30.7%. The study included patients with 

a diagnosis of «COPD» 44.3%, with a diagnosis of «chronic bronchitis» 55.7%. 

The comparison group consisted of 60 patients Yakut with chronic bronchitis and COPD 

without metabolic syndrome. The average age of 48,9 ± 1,35 years as the age of the main group , 

by gender, women were 80% , men 20% of patients with a diagnosis of "COPD" 41.7% , with a 

diagnosis of  "chronic bronchitis" 58.3%. For statistical analysis found that the study groups did 

not significantly differ by age, gender, and the ratio of CB and COPD diagnoses. Regular 

smokers in the respective groups were 28.4% and 28.3% of those surveyed patients (p = 0.644). 

Analysis of smoking index showed that the value of this indicator in patients with comorbidity is 

higher at 8,89 ± 1,51 pack - years , compared with 4,5 ± 1,01 pack - years in patients with 

isolated over CB / COPD (p = 0.003). 
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Diagnoses of "chronic bronchitis" and "COPD" is established based on complaints, 

medical history, physical examination, spirometry, in accordance with international consensus 

documents: identification of experts of the World Health Organization, "Global Initiative for 

Chronic Obstructive Lung Disease" revision 2011, international classification of Disease X 

revision. Metabolic syndrome is established based on recommendations from the All-Russian 

Scientific Society of Cardiologist 2009. 

The survey was carried out taking into account the patients developed questionnaire 

approved by the ethics committee, which included questions on blocks: socio-demographic 

characteristics, medical history, the study of heredity, behavior and health, a validated 

questionnaire to assess respiratory symptoms in patients with COPD symptoms scale (PL 

Paggiaro), scale severity of dyspnea Medical Research Council Dyspnea Scale (MRCDS). 

Spirometry was performed on a hardware-software complex for functional studies "Valenta" (St. 

Petersburg). Calculated following volume and speed post-bronchodilator lung function: forced 

vital capacity (FVC), forced expiratory volume in one second (FEV1), and the ratio of these two 

parameters (FEV1/FVC). Statistical data processing and analysis was performed using SPSS 

statistical software package for Windows. Quantitative measures described in the study groups 

using the mean values (M) and standard error (m). Check the laws of distribution of quantitative 

indicators was performed using the Kolmogorov-Smirnov test. Test results showed that the 

distribution of many quantitative indicators are not subject to the normal law. Therefore, a 

comparative analysis of quantitative indicators used nonparametric Mann-Whitney test. Study 

the interaction between qualitative attributes were analyzed using the classical chi-square test of 

Pearson. Threshold of significance for all statistical tests used accepted meaning of p <0, 05. 

RESULTS AND DISCUSSION 

With the purpose of studying the clinical manifestations of the combined course of chronic 

bronchitis/chronic obstructive pulmonary disease (CB/COPD) and metabolic syndrome (MS), 

we analyzed the clinical data in the main group of the combined course of CB/COPD and MS (n 

= 88) and a group of isolated CB/COPD (n = 60). We have found statistically significant 

differences in many clinical manifestations. 

 Thus, in the group of the combined course of CB/COPD and MS compared to the group of 

isolated CB/COPD were significantly more patients complained of cough in winter: 86,4% vs 

68,3%, p = 0.008 (Table 1). The intensity of cough in combination of CB/COPD and MS was 

pronounced than in isolated CB/COPD. 46.6 % of patients of the main group were characterized 

as mild cough, while the comparison group - 48.3 % of patients. Intensification cough up 

average recorded in 37.5 % of individuals in the group combined flow versus 18.3 % in patients 
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with isolated chronic bronchitis/COPD (p = 0.003). Expressed cough was noted 8.0% in the main 

group and only 5% in the comparison group without MS. At the same time increased cough and 

sputum for the last 3 years was determined in 60.2 % in the case of nosology syntropy CB/ 

COPD and MS and only in 28.3 % of patients with isolated CB / COPD (p = 0.000).  

Thus, we identified heavier cough syndrome in the case of combination of CB/COPD and 

MS. Our data are consistent with the literature, according to which abdominal obesity causes 

increased productive cough [9]. 

By the intensity of sputum we also found statistically significant differences. Thus, the 

absence of sputum noted only 20.5 % of patients combined course of CB/COPD and MS patients 

versus 65 % of the comparison group, p = 0.000 (Table 2). For a small amount of sputum 

complained 60.2 % of patients of the main group against 30.0% of patients at an isolated CB/ 

COPD. Moderate sputum noted 18.2 % of patients with chronic bronchitis/COPD and MS, and 

only 5 % of patients in the comparison group (p = 0.000). The color of sputum, reflecting the 

intensity of inflammatory changes in the bronchopulmonary system, we also recorded a 

statistically significant difference. The high intensity of inflammation was observed with a 

combination of chronic bronchitis/COPD and MS - light yellow expectoration in 18.2 % of those 

in the primary group vs 8,3% in the comparison group; green sputum 18,2% vs 6,7%, 

respectively, p = 0.001. Thus, the associated flow CB/COPD and MS is characterized by 

increased sputum and change its nature, due to more severe inflammatory changes in the 

intensity of the bronchopulmonary system. 

Abdominal obesity, a major component of MS, causes increased shortness of breath on 

exertion, reduces the functionality of the body [9]. Shortness of breath syndrome analysis 

showed (Table 3) that the association CB/COPD and MS significantly more likely to have 

wheezing and whistling in the chest (38,6% vs 23,3%, p = 0.05), shortness of breath with 

wheezing (28,4% vs 15,0%, p = 0.05). In combined course of CB/COPD and MS we found an 

absence of dyspnea observed only 7.8% of patients, whereas in the case of  CB/COPD without 

MS similar figure was higher at 32.8%, dyspnea during light load was observed in 13.6 % of 

cases in the study group, and only 1.7 % of cases in the comparison group (p = 0.000). Thus, the 

syndrome of lack of air more pronounced in the case of combined course of CB/COPD and MS. 

Significant differences in the frequency of exacerbations were found in the two groups. 

Patients with isolated chronic bronchitis/COPD more than half the cases (66.7%) had only one 

exacerbation per year, whereas the conjugate disease exacerbations were recorded 2 times a year 

51.1% , 3 or more in 15.9 %, p = 0.000 (Table 3). 
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Thus, when we observed associated course of CB/COPD and MS we found more severe 

clinical manifestations comparison with the isolated CB/COPD due to a more pronounced 

change in intensity inflammatory bronchopulmonary system due to MS connection that 

corresponds to the literature data, whereby COPD is characterized by chronic airway obstruction 

and related endocrine and metabolic disorders, worsen the clinical course and prognosis of 

patients [8]. Abdominal obesity is associated with the appearance of respiratory symptoms and is 

another source of systemic inflammation in COPD [2]. 

  Obesity also affects lung function and lung volumes, and is associated with a decrease in 

expiratory reserve volume and functional residual capacity due to its restrictive extrapulmonary 

components [3,5]. In the study of respiratory function we found that FEV1 in the study group 

was lower than in the comparison group and amounted to 80,3 ± 2,09% vs 84,71 ± 2,62%, 

respectively (Table 4). Similar association between obesity and central airways obstruction as 

described in several studies. So, K-B.H. Lam and al., 2010, showed that abdominal obesity was 

associated with airway obstruction, regardless of smoking status: OR = 1.43 , 95% CI 1,09-1,88 

[4]. The study N. Leone, 2009, showed that MS and abdominal obesity is closely associated with 

lower FEV1 and FVC, regardless of potential confounding factors [5]. Obesity is associated with 

restriction of respiratory excursions with reduced lung vital capacity and increased FEV1/FVC 

ratio > 70% [6]. In our study, FVC in the study group was 77,53 ± 1,88%, which is slightly 

smaller in comparison with isolated course of  CB/COPD , where this option - 78,50 ± 2,38%. 

FEV1/FVC ratio in patients with the association of CB/COPD and MS - 106,8 ± 1,51%, which is 

also somewhat lower than in patients CB/COPD without the presence of MS - 110,05 ± 1,24%. 

However, the observed differences in the parameters of respiratory function were not statistically 

significant. 

  Thus, in case of comorbidity of chronic bronchitis/COPD and MS we revealed more 

severe changes in the clinical manifestations. Also, our findings indicate the presence of more 

pronounced changes in respiratory function in patients with associated course of CB/COPD and 

MS. 

CONCLUSIONS 

1. In the combined course of CB/COPD and MS in Yakut ethnic group, we found 

more severe clinical manifestations in comparison with the group without metabolic syndrome, 

in the form of a more severe cough syndrome, more severe dyspnea, sputum gain and changes its 

character, increasing the frequency of exacerbations.  

2. In the combined course of chronic bronchitis and chronic obstructive pulmonary 

disease and metabolic syndrome in Yakut ethnic group, we found that lung function compared 
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with isolated over these diseases were not significantly different. However, in the combined  

courses more pronounced disorders of respiratory function in the form of reduced forced vital 

capacity, decline in FEV1, FEV1/FVC ratio increase > 70% were observed in our research. 
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Table 1 

Characteristic of the cough syndrome in the study groups, % 

 

Sign CB/COPD + MS, 

Yakut n = 88 

CB/COPD, 

Yakut n = 60 

Р1

Cough in the winter 86,4 68,3 0,008 

Increased cough and sputum for 3 years 60,2 28,3 0,000 

Cough intensity no 8,0 23,8 0,003 

easy 46,6 48,3 NS 

moderate 37,5 18,3 0,003 

expressed 8,0 5,0 NS 

Note: 1p - significance of differences chi-squared Pearson 

Table 2 

Character of sputum in the study groups, % 

 

 

Sign 

CB/COPD + MS, 

Yakut n = 88 

CB/COPD, Yakut n 

= 60 

Р1

 

Sputum 

production 

 

no 20,5 65,0 0,000 

small 60,2 30,0 0,000 

moderate 18,2 5,0 0,000 

large 1,1 0,0 NS 

 

Color 

 

colorless 3,4 21,7 0,001 

white-gray 60,2 63,3 NS 

light yellow 18,2 8,3 NS 

green 18,2 6,7 0,001 

Note: 1p - significance of differences chi-squared Pearson 
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Table 3 

Dyspnea syndrome and the number of exacerbations in the study groups, % 

 

 

Sign 

CB/COPD + MS, 

Yakut n = 88 

CB/COPD, 

Yakut n = 60 

Р 

Wheezing and whistling in the chest 38,6 23,3 0,050 

Shortness of breath with wheezing 28,4 15,0 0,050 

 

The intensity of 

dyspnea 

 

 

no 7,8 32,8 0,000 

at moderate load 77,3 65,0 NS 

under light load 13,6 1,7 0,000 

at minimum load 2,3 0,0 NS 

The number of 

exacerbations per year 

 

to 1 times 33,0 66,7 0,000 

to 2 times 51,1 28,3 0,000 

3 or more per year 15,9 5,0 0,000 

Note: 1p - significance of differences chi-squared Pearson 
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Table 4 

Indicators of spirography 

 

Indicator CB/COPD + MS, Yakut       n 

= 88 

CB/COPD, Yakut n = 60 р1

М±m М±m  

FVC 77,53±1,88 78,50±2,38 0,857 

FEV1 80,3±2,09 84,71±2,62 0,196 

FEV1/FVC 106,8±1,51 110,0±1,24 0,250 

Note: 1p - significance of differences chi-squared Pearson 
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ABSTRACT  

Experience of adjuvant therapy of patients with gastrointestinal stromal tumors (GISTs) 

has demonstrated high efficacy allowing almost two-fold increase of patients’ recurrence-free 

survival. Currently, low risk patients after radical surgical treatment are closely followed up; 

moderate risk GIST patients are recommended adjuvant therapy with Imatinib for 1 year whereas 

those of high risk – for 3 years. This article presents the review of significant predictors, analysis 

of which shall let a clinical oncologist stratify patients into risk groups most precisely thus 

improving the efficacy of target therapy. 

Keywords: gastrointestinal stromal tumors, adjuvant therapy, risk group, Imatinib 

 

New discoveries in the area of molecular biology, immunohistochemical assay (IHA), 

studying prognostically significant morphological features of the malignancies’ structure as well 

as advances of target therapy allowed developing and introducing new approaches to differential 

diagnosis and treatment of patients with mesenchymal tumors of the gastrointestinal tract to 

clinical practice. 

For the first time, gastrointestinal stromal tumors (GISTs) were segregated as a separate 

disease only in 1983 [24]. Until that time, given neoplasms fall into the category of ‘other’ types 

of sarcomas.  

 GISTs belong to rare tumors accounting for 0.1- 3% of all GI malignancies; however, 

their proportion among all sarcomas of the GI tract is as high as 80% [29,40]. Besides, many 

GISTs remain unidentified: 20% of tumors present themselves the endoscopic findings or are 

accidentally encountered on radiological examination of the abdominal cavity; microscopic 

GISTs are found in 35 out of 100 patients operated on for stomach cancer; 10 unrecognized 

GISTs are found per 1,000 autopsies [32,20]. 
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In a number of clinical trials, correlation between the efficacy of surgical treatment of 

GIST patients and degree of local spread of the disease/radicalism of a surgical intervention has 

been shown. Thus, the recurrence rate is equal to 35% for the localized lesion and amounting to 

90% for the locally disseminated process. On an average, the 5 year-survival of patients after 

surgical treatment varies from 35% to 65%. Recurrences occur within two years in 80% of 

observations [9,34]. In case of recurrence or diagnosis of the primary non-operable/disseminated 

process, median survival is 10-20 months [10,36]. As a rule, surgical removal of the recurrent 

lesions does not lead to improved prognosis [33].  

Experience of using systemic chemotherapy for treating this group of tumors has 

demonstrated lack of satisfactory outcomes. Most often, Doxorubicin and Dacarbazine were used. 

However, neither mono-chemotherapy nor most commonly used combination MAID has not 

been efficacious: by different authors, the response rate varied from 0% to 27% whereas overall 

median survival was 14-18 months [3, 35, 45] 

Discovery of the major pathogenetic mechanism responsible for GIST – hyperactivation of 

the с-KIT receptor [17,21] – as well as results of preclinical trials of the STI-571 drug laid the 

foundation for assessing the effectiveness of the targeted drug Imatinib and its incorporation into 

broad clinical practice for treating GIST patients, which permitted twofold extension of life 

expectancy of this patient population [43,44]. 

Within the framework of a large randomized double-blinded clinical trial ACOSOG Z9001 

carried out in the US that enrolled 713 patients with localized types of GISTs from 230 hospitals 

in the US and Canada, the efficacy of 1-year adjuvant therapy after radical surgical treatment of 

this patient cohort has been proven [5]. Exclusion criteria were as follows: patient age older than 

18 years, tumor over 3 cm in diameter, CD117-positive tumors. Patients were divided to two 

groups: the first group (n=359) has been prescribed Imatinib 400 mg/day during one year; the 

second group (n=354) has been given placebo. It was found that adjuvant therapy with Imatinib 

has contributed to the improvement of recurrence-free survival indicators from 83% in the 

control group to 97% in the group of postoperative treatment [5]. Two-year recurrence-free 

survival of high-risk patients with localized GISTs turned out to be almost two times higher with 

Imatinib versus placebo: 77% and 41%, respectively (Table 1) [5]. 
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 Table 1 

The 2-year recurrence-free survival of GIST patients by degree of risk (phase III of 

clinical trial Z9001) 

 

Degree of risk Group of Imatinib 

adjuvant therapy 

Control group  

(placebo) 

        p 

      Low                      98%                98%        0.92 

     Moderate            98%                76%        0.05 

     High            77%       41%    <0.0001 

 

Such a significant difference in recurrence-free survival prompted a decision made by 

protocol’s developers on unblinding study’s results, and patients from the placebo group were 

offered treatment with Imatinib. 

Results of the clinical trial ACOSOG Z9001 served as a basis for approving Imatinib as a 

drug for 1-year adjuvant therapy of c-kit+ GISTs in the US in 2008 and in Europe and Russia in 

2009. 

Similar results were obtained in a number of other clinical trials. In particular, Zhan W.H. 

et al. studied the efficacy of Imatinib adjuvant therapy in GIST patients at high risk of recurrence 

(tumor size over 5 cm and presence of 5 or more mitoses in 50 fields of vision at 400x 

magnification) [46]. Fifty seven patients with high risk GISTs were enrolled in this study. From 

2004 to 2005, all patients underwent radical surgical treatment for the primary tumor followed 

by adjuvant therapy with Imatinib 400 mg/day. With median follow-up of 12 months, metastases 

occurred only in 2 (3.5%) patients. The median recurrence-free period was 12.8 months [46]. 

Within the framework of the clinical trial EORTC 62024, results of which were presented 

at the 2013 ASCO meeting, the efficacy of Imatinib adjuvant therapy versus surgical treatment 

with subsequent dynamic follow-up was studied in patients with high and moderate GIST risk. 

908 GIST patients enrolled in the study were divided to two groups of 454 individuals each: in 

the first group, adjuvant therapy has been given for two years; in the second group, targeted 

therapy after surgery has not been given. By results of this trial, the 3-year recurrence-free 

survival in the adjuvant treatment group amounted to 84%; in the dynamic follow-up group – 

66%. Upon completion of the program, investigators came to conclusion that Imatinib adjuvant 

therapy in populations of patients with moderate and high risk GISTs should have been given for 

more than 1 year [13]. 
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In the Scandinavian multicenter prospective randomized clinical trial SSG XVIII/AIO, 2 

options of duration of Imatinib adjuvant therapy of 400 high risk GIST patients were compared. 

Follow-up lasted for a median of 54 months. In this trial, a significant advantage of 3-year 

Imatinib adjuvant therapy has been found. 5-year recurrence-free survival in the group receiving 

treatment for three years was 66% as opposed to 48% in the group of 1-year targeted therapy. 

The 3-year recurrence-free survival in the group of 3-year therapy was 92% compared to 82% in 

the group of 1-year therapy. Tolerability of Imatinib therapy, in general, was good. A proportion 

of patients who quit taking Imatinib during the period of their participation in the study for any 

reasons excluding GIST recurrence was 26% in the 36 month adjuvant therapy group and 13% – 

in the group receiving Imatinib for 12 months [18].  

Based on this trial, in 2012 changes have been made to the European Society for Medical 

Oncology (ESMO) guidelines: for patients with high risk GISTs after a radical surgical operation, 

Imatinib adjuvant therapy is recommended for 3 years [12].  

In accordance with the International Classification of Diseases for Oncology, there are 

benign, dubious prognosis and malignant GISTs. There is an opinion concerning both potentially 

malignant nature of all GISTs and benign nature of tumors smaller than 2 cm and those with 

minimal mitotic activity. At the same time, cases of recurrences and metastases of any size 

GISTs are described [20]. 

At present, making diagnosis of GIST is based on morphological and 

immunohistochemical data. Main histological types of GIST are spindle cell (70%), epithelioid 

cell (20%) and mixed (10%). In the study carried out by Singler S. et al., it was found that the 5-

year recurrence-free survival in the setting of spindle cell GIST amounted to 61%, epithelioid – 

33%, and mixed – 23% ( р=0.002) [41]. 

The Joint Working Group of the National Institutes of Health (NIH) established for 

studying GIST recommends using the system of determining ‘risk of aggressiveness’ that takes 

into consideration just tumor size and a number of mitoses in 50 representative fields of vision at 

x400 magnification (Table 2) [27]. 
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 Table 2.  

Assessment of the GIST malignant potential 

     Risk level 

 

       Tumor size       Mitotic index 

               

                              High  

        does not matter                ≥ 10/50 

              ≥ 10 cm        does not matter 

              ≥ 5 cm                ≥ 5/50 

             

          Medium  

              5-10 cm                ≤ 5/50 

              ≤ 5 cm                6-10/50 

            Low               2-5 cm                ≤ 5/50 

     Extremely low               ≤ 2 cm                ≤ 5/50 

 

While differentiating GISTs by degree of malignancy, some authors rely upon the system 

of criteria suggested by the French National Federation of Cancer Centers that was developed for 

histological grading of sarcomas along with assessment of the severity of cell polymorphism, 

indicators of tumor cellularity, presence of mucosal invasion and sites of necrosis [15].  

At the same time, guidelines of the European Society for Medical Oncology (ESMO) and 

the US National Comprehensive Cancer Network (NCCN) reflect the fact that localization of the 

primary tumor possesses even more significant prognostic value (Table 3) [8,11]. 
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Table 3.  

Risk of GIST progression by mitotic index, tumor size and localization 

     Mitotic Index    

(number of mitoses in 

50 fields of vision) 

   

  Tumor 

size     

(cm) 

Risk of disease recurrence (%) 

Stomach Duodenum   Small 

intestine 

Rectum 

    

 

                  

     ≤ 5  

     ≤2         0  

     0 

 

     0 

     0 

 

       >2,≤5 

      1.9    

  8.3 

  

  4.3 

    8.5 

 

    >5, ≤ 10

      3.6       

* 

    

 24 

     * 

     >10       10    

  34 

 

    52 

    57 

 

  

                   

 

     >5 

     ≤2        *  

     * 

 

     * 

    54 

    

>2, ≤ 5 

      16  

    50 

     

73 

    52 

 

  >5, ≤ 10 

      55      

 * 

 

          85 

    * 

    >10       86      

86 

 

         90 

    71 

 

Note: *No accurate data is available 

Significance of the primary tumor as a prognostic factor has been also demonstrated in 

papers by M. Miettinen. This author came to conclusion that patients with the primary tumor in 

their gut would have worse prognosis [27]. 

In 2008 in order to clarify indications for adjuvant therapy, H. Joensuu has made a 

suggestion to modify the classification of risk groups with consideration of primary tumor’s 

localization (Table 4) [19]. 



36                                                                                                                                  3 (47) 2014 
 

Table 4.  

Risk of GIST progression 

Risk Tumor size, cm Mitotic index 

 

Tumor 

localization 

      Very low              <2           ≤5 Any 

             Low               2.1-5.0           ≤5 Any 

     

      Intermediate 

            2.1-5.0 

             <5 

           5.1-10.0 

          >5 

         6-10 

           ≤5 

Stomach 

Any 

Stomach 

   

 

 

           High  

           Any 

              >10 

          Any 

             >5.0 

          2.1-5.0 

         5.1-10.0 

      Any 

      Any  

         >10 

          >5 

          >5 

          ≤5 

Tumor rupture 

Any 

Any 

Any 

Outside the 

stomach 

Outside the 

stomach 

 

Likelihood of recurrence in 2 and 6 years after radical surgical treatment may be calculated 

with the use of nomograms presented in the paper by J. S. Gold: risk assessment is done by 

tumor size, its localization and mitotic index [14]. 

 Besides, the ESMO guidelines recognize the importance of tumor capsule’s rupture (both 

spontaneous and due to surgical resection) as an unfavorable prognostic factor given 

accompanying contamination of the peritoneum [11]. 

High Ki-67 proliferation index (over 10% of nuclei expressing Ki-67) and loss of 

expression of neurogenic and smooth muscle cell differentiation’s markers by the tumor cells are 

also currently perceived as objective signs of unfavorable prognosis [38]. 

The need for accurate stratification of recurrence risk became especially pressing after the 

introduction of Imatinib into common clinical practice as a drug for adjuvant therapy. According 

to modern data, genotype of the primary GIST determining its response to Imatinib therapy is the 

most important predictor (Table 5) [25,26,30,39]. 
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Table 5.  

Clinical significance of various mutations of the с-kit and PDGFRа genes 

Mutation site % of all 

mutations 

Clinical significance 

 c-kit, exon 11          5-15 All localizations, good response to Imatinib 

  

c-kit, exon 9  

        

         60-70 

Many tumors of the small intestine. Less sensitivity 

compared to exon 11 mutations; escalating the daily 

dose of Imatinib up to 800 mg is effective  

с-kit, exon 13            1             Imatinib is efficacious 

 с-kit, exon 17            1             Imatinib is efficacious 

PDGFRа, exon 12   1  Tumors are localized in the stomach; Imatinib is 

efficacious 

PDGFRа, exon 14      Less than 1             Extremely rare cases 

PDGFRа, exon 18             5 Stomach tumors are more common,   

variant D842 is sensitive to Imatinib 

Wild type          10-15 Only 40% of tumors respond to Imatinib; 

pronounced primary resistance 

GIST in children    3   Mutations in the с-kit and PDGFRа genes are 

absent 

Carney triad      Less than 1 Mutations in the с-kit and PDGFRа genes are 

absent 

GIST in a 

combination with 

neurofibromatosis 

      Less than 1 Mutations are rather absent; 

possible mutation in the NF1 gene 

 

It’s noteworthy that in contemporary literature controversial opinions on prognostic value 

of KIT exon 11 mutations are reflected. Some authors link this type of mutation to high degree 

of tumor’s malignancy [22,42]. Others believe that KIT exon 11 mutations are frequently seen in 

benign GISTs [1]. However, stromal tumors of the GI tract with the KIT exon 11 mutation are 

the most sensitive to Imatinib: complete regression of the tumor is noted in 6% of cases; partial 

regression – in 61%; process stabilization – in 25% and progression – in 3% of cases [4, 37]. 

The therapeutic effect of Imatinib in patients with KIT exon 9 mutations is not that good: 

complete regression of the tumor is noted in 5% of cases; partial regression – in 29%; process 
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stabilization – in 47%; disease progression – in 17% of cases [4, 37]. Efficacy of this therapy is 

achieved through escalating daily doses of the drug up to 800 mg. It should be noted that, by 

literature data, there are no significant differences in survival between patients with stromal 

tumors with deletions in exons 9 and 11 of the KIT [28, 29,  3]. 

GISTs with the mutation in exon 13 of the KIT are associated with more aggressive course 

of the disease as opposed to GISTs with the mutation in exon 17 in patients with stromal tumors 

of the stomach. At the same time, clinical course of stromal tumors of the small intestine with 

mutations in exons 13 and 17 of the KIT gene is not different from that of other stromal tumors 

of the same localization [2].  

GISTs with PDGFRа mutations, in general, are associated with low mitotic activity and 

more favorable clinical course. Most frequently, these tumors are localized in the stomach [6, 7].  

Primary resistance to Imatinib is observed in patients with mutations in exon 17 of the KIT 

and exon 18 of the PDGFRа [4, 37]. 

 In small groups of GIST patients, other clinical and pathological prognostically important 

factors have also been demonstrated. Thus, in the paper by Martin J. et al., high cellularity has 

been described as an independent factor of low 5-year recurrence-free survival compared to 

moderate or low cellularity tumors [23]. Hassan I. et al. have demonstrated in their works that 

prognosis in patients with clinical symptoms of the disease upon diagnosis was worse than that 

in asymptomatic patients [16]. 

 By now, prognostic value of many other biological and histopathological GIST factors 

such as DNA ploidy, tumor necrosis, expression of CD44, insulin-like growth factor-1 & 2, 

retinoblastoma protein, degree of cellular atypia, expression of S-100, telomerase activity, 

microvascular density and lack of KIT gene expression is considered. However, due to the small 

size of samples and retrospective nature of these studies it’s difficult to identify the impact of 

single clinical and pathological factors on disease course’s prognosis. Besides, these indicators in 

the majority of observations were associated with other high risk factors (large tumor size or big 

number of mitoses), which further decreased independence of their prognostic value. 

For intermediate risk of GIST progression, approaches to adjuvant therapy are not yet 

defined. Research in this area continues. 

To date, importance of identifying risk factors of GIST progression for a prognostic 

purpose does not cause any doubts. A hefty number of clinical trials devoted to studying these 

signs have been conducted. Summarizing the results yielded, the largest oncology societies 

worldwide came to conclusion that in order to increase the duration of efficacious therapy and, 
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as a consequence, improve GIST patients’ survival, one would need to consider a broad range of 

factors permitting the assessment of tumor aggressiveness. 

 Risk stratification is a matter of paramount importance for selecting GIST patients who 

are indicated adjuvant therapy with Imatinib. Assessing risk of disease progression based on the 

analysis of such prognostic factors as neoplasm’s size, its localization, mitotic rate, rupture of the 

tumor capsule and mutation site shall allow more thorough dividing patients into risk groups 

entailing the improved recurrence-free and overall survival of GIST patients. 
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Methods of Evaluation of the Pneumonia Severity and their Comparative Analysis in 

the Servicemen 

I.M. Borisov, T.G. Shapovalova 

 

ABSTRACT 

Objective. Comparative analysis of two-step (non-severe, severe) and three-step (mild, 

moderate, severe) assessment of the severity of community-acquired pneumonia in the military 

men.  

Materials and Methods. The study included 1177 patients with pneumonia, men, and 

soldiers performing military service at the age of 18 to 22 years (19. 2 ± 0.19).  

Results. It is shown that a three-stage evaluation of the severity of pneumonia allows more 

adequately assess the degree of severity of the disease and thus provide not only more accurate 

triage on site selection of treatment, but convincingly decide on the hospitalization need and 

determine the most rational treatment of the disease.  

Keywords: community-acquired pneumonia, assessment of severity of pneumonia. 

INTRODUCTION 

 The problem of diagnosis and treatment of community-acquired pneumonia (CAP) 

continues to be one of the most relevant in the modern health care. The paradox in this case is 

that, on the one hand, achieved impressive results in understanding the pathogenesis of infection, 

to improve diagnostic methods, to improve the effectiveness of chemotherapy, the availability of 

modern highly effective antibacterial drugs, and on the other - is stored a large number of 

patients with severe disease and relatively high mortality due to pneumonia than, as before, is a 

leader in the structure of morbidity and mortality from infectious diseases in developed countries 

[15]. 

In Russia, the incidence of community-acquired pneumonia in 2006 was 4, 1 ‰ 

[3].However, the incidence of community-acquired pneumonia in the Armed Forces of Russian 

soldiers performing military service, is substantially higher for the past 15 years, 30 - 45 ‰ [3, 4, 

7]. Mortality in community-acquired pneumonia in adults up to 50 years without concomitant 

diseases in Russia is 1 - 3% of patients requiring hospitalization in the intensive care unit (ICU), 

it comes to 30% [3]. In the European Union, North America and Japan, the death rate from 

pneumonia in 2003 - 2006 years. was 50 - 60 to 100 thousand people per year [15], in Russia - 

30 cases per 100 thousand population [3, 4]. 

M.J. Fine et al. examined risk factors for a possible death of pneumonia, with a total point 
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value of these parameters, such as age, sex, laboratory findings, clinical examination of the 

patient on admission, presence of comorbidities [11, 14]. In accordance with the greater or lesser 

likelihood of death were identified five risk categories (I - V). The authors concluded that 

patients with I and II risk category, that is, the minimum probability of a fatal outcome, can be 

treated as outpatients. Patients with category III need a short hospital stay. When the amount of 

points corresponding to the IV and V categories of risk, requires unconditional admission [11, 

14]. Were formulated new approaches to the management of patients with pneumonia, in which 

a significant number (80%) were invited and treated without hospitalization [3, 13]. 

The cost of outpatient treatment, of course, much lower than fixed. For example, if the 

treatment of hospitalized patients in the United States in 2007 was worth an average of 5700 

dollars, the patient - only $ 300. [8]. The economic benefits are more than obvious. Especially 

since the cost of treating patients with pneumonia in the United States in 2006 totaled $ 10 

billion, with more than 92% of them came from hospitals [12].  

Thus choice of treatment of CAP (outpatient or inpatient) is very important, including 

economic value. As a result, there was a replacement concept actually assess the severity of the 

EP on the definition of criteria (or reading) to the formulation of criteria for hospitalization and 

severe course of the EP with the criteria of flow, requiring hospitalization in the ICU. 

CAP moderate course with low risk of adverse outcome on the merits of the question. 

Meanwhile, it is not heavy for the CAP, which included the mild and moderate course of the 

disease is about 96% of all cases of CAP. Patients who make up this major part of all cases have 

different clinical manifestations, the evaluation of which is of great importance when choosing 

the type and amount of antibiotic, detoxifying and symptomatic therapy. Adequate assessment of 

the severity of pneumonia is of practical importance and is not limited to sorting on site selection 

criteria and treatment of heavy flow. 

The purpose of the study. Comparative analysis of two-stage (non-severe, severe) and 

three-stage (mild, moderate, severe) assessment of the severity of community-acquired 

pneumonia in the military men. 

Materials and methods. To fulfill this goal, a comparative analysis of the results of 

examination and treatment of patients with pneumonia in a pulmonary department of the military 

hospital in the period from 2004 to 2010. In the study included 1,177 patients with pneumonia, 

men, soldiers performing military service at the age of 18 to 22 years (19, 2 ± 0,19). 

The severity of pneumonia in all patients who participated in the study, determined 

sequentially: first, by a two-stage criteria (non-severe and severe), and then - according to the 

criteria of the three-stage (mild, moderate, severe) scales. The results were called, respectively, 
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two-and three-stage assessment of the severity assessment of the severity of pneumonia. 

For two-step evaluation of the severity were used the criteria set out in the relevant 

methodological guidelines of the Main Military Medical Directorate of the Russian Defense 

Ministry on the diagnosis, treatment and prevention of community-acquired pneumonia in the 

military (2003 and 2009), and practical recommendations for the diagnosis, treatment and 

prevention of community-acquired pneumonia in adults (2003 and 2006) [2, 3, 4, 7]. The criteria 

for severe pneumonia, according to the methodological guidelines for the diagnosis, treatment 

and prevention of pneumonia in troops in 2003 [7] were: the plight of the patient (cyanosis, 

confusion, delirium, fever above 39,0 C); respiratory failure (respiratory rate 30 per minute, Pa 

О2 2  60 mm Hg, Pa СО2  50 mm Hg), arterial hypotension -  systolic blood pressure  of 90 

mm Hg. and (or) diastolic blood pressure of 60 mm Hg; marked tachycardia (heart rate per 

minute  125); leukocytosis ( 25 Ч 109 / L) or leukopenia ( 4 Ч 109 / L) hemoglobin   100 g / 

l;  hematocrit  30 %; common extensive pneumonia or bilateral pneumonic infiltration; 

progressive course of pneumonia, massive pleural effusion; cavity (s) of the collapse of the lung 

tissue; diuresis  80 ml for 4 h, and (or) blood urea nitrogen  7, 0 mmol / l (or) creatinine  176, 

7 mmol / l; secondary bacteremia, meningitis, pericarditis, hematogenous infection screenings. 

Extras were isolated and signs dire, life-threatening pneumonia flow presented in Table. 1. 

According to the guidelines of the Main Military Medical Directorate of the Russian 

Defense Ministry on the diagnosis, treatment and prevention of community-acquired pneumonia 

in the Russian Defense Ministry troops in 2009 [4], the above criteria for severe pneumonia 

extremely became known as the criteria for severe (Table 2). 

The criteria for severe in the methodological guidance of the Main Military Medical 

Directorate of the Russian Defense Ministry on the diagnostics, treatment and prevention of 

community-acquired pneumonia among military personnel of the Ministry of Defense of Russia 

in 2009 [4], were similar to the criteria for severe pneumonia recommendations for diagnosis, 

treatment and prevention of community-acquired pneumonia in adults in 2003 and 2006) [2, 3], 

with the exception of hemoglobin, and hematocrit values of azotemia. 

The guidelines for the treatment and diagnosis of pneumonia as the Main Military Medical 

Directorate of the Ministry of Defence of Russia (2003, 2009) and in adult civilian patients 

(2003 and 2006) emphasized that the estimates for pneumonia heavy enough as one of the 

following criteria [2, 3, 4, 7]. 

In order to determine the severity of pneumonia for three-criterion evaluation of the 

severity we used the criteria developed by us [5]. They are presented in Table. 3. 

In contrast to the recommendations of the methodological guidelines of the Main Military 
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Medical Directorate of the Ministry of Defense of Russia in 2003, 2009 and in civilian medicine 

in adults in 2003, 2006 [2, 3, 4, 7], according to the three-stage evaluation criteria it was 

proposed to determine the severity of CAP on the aggregation of all the available evidence and 

developed criteria for mild, moderate and severe disease. 

Confirmed case of pneumonia was considered the presence of specific clinical and 

radiographic evidence of disease. Besides of physical signs there were analyzed 

electrocardiogram data, parameters of common peripheral blood, urine, biochemical studies, 

electrolyte (potassium, sodium, serum), protein composition, the coagulation system, renal 

excretory function and blood gas. All patients received antibiotic and symptomatic treatment in 

accordance with accepted standards and clinical guidelines [2, 3, 4, 6, 7]. 

Statistical processing of the results of the study were performed using software package 

Microsoft Office Excel 2007 and Statistica 6.0 (StatSoft, Inc. 2001). For comparison of 

quantitative indicators used Student's t test. 

Results and discussion. According to the criteria for the diagnosis of acute respiratory 

failure (ARF) (respiratory rate> 30 min; SaO2 < 90 %, PO2 <60 mm Hg), the number of patients 

with severe pneumonia for two-and three-stage assessment was essentially the same: two-stage 

assessment of severity - 4, 8% (56 people) and a three-stage assessment of severity - 4, 6% (54 

people). By hypotension when using a two-stage assessment (systolic blood pressure <90 mm 

Hg., Diastolic blood pressure < 60 mm Hg) The number of patients with severe pneumonia was 

4, 2% (50 persons), on a scale three-stage assessment (systolic blood pressure ≤ 90 mm Hg 

diastolic pressure ≤ 50 mm Hg) - 4, 6% (54 patients). Thus, the criteria for acute respiratory 

failure and hypotension both systems rated severity of pneumonia showed similar results . 

According to X-ray examination of the chest cavity, most of the patients (999 men; 84, 

9%) in the inflammatory process involved only one segment, two and three segments - 

respectively in 164 people (13, 9%) and 14 (1, 2% ).  

Pneumonic infiltrates were found in the lower lobe of the lower lobes of both lungs - 45 

patients (3, 8%) in the upper lobe of the left and light in the middle right lung lobe - in 22 

persons (1, 9%), the upper lobe of the left lung and the lower lobe of the right lung - in 27 

persons (2, 3%), in the lower lobe of the left lung and the right middle lobe lung – in 14 patients 

(1, 2%). 

Share a lot of lung damage among patients studied were found. The two share loss was 

observed in 108 people (9, 2%). If the criterion of "Two and a lot of equity of interstitial lung 

disease" on a scale of two-stage evaluation of the severity of patients with severe pneumonia was 

108 people (9, 2%), then the scale of the three-stage assessment of the severity of these patients 
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were distributed as follows: mild course was in 69 people (63, 9%), moderate - in 36 people (33, 

3%) and severe - in 3 people (2, 8%). Thus, by destruction of lung tissue of patients with severe 

when using the three-step evaluation of the severity scale was significantly less (54 pers.; 4, 6%) 

and corresponded to the number of patients with severe pneumonia criteria for acute respiratory 

failure and hypotension.  

The correlation between the volume of infiltrative changes in the lungs according to 

radiography and the severity of the patient's condition is often absent. Thus, the practical 

experience so far shows that even minor radiological manifestations at the onset of pneumonia in 

the future may develop severe illness. Therefore, if properly assess the severity of pneumonia at 

the onset of the disease, focusing only on a small area of destruction of lung tissue in the future 

may develop life-threatening complications of the disease - infectious-toxic shock and acute 

respiratory failure due to incorrectly chosen tactic of the patient. At the same time, extensive 

inflammatory infiltration of the patient's condition may not significantly suffer, not objectively 

detect signs of severe pneumonia and not cause risk of developing complications, which 

confirmed the results of the use of a three-stage evaluation of the severity scale. 

Leukopenia (<4 Ч 109 / L) in the primary results of the study of peripheral blood was 

diagnosed only three people (0, 3%). These patients were admitted to hospital in a satisfactory 

condition, complaining of a rare unproductive cough without fever and other symptoms of 

infectious intoxication, with no signs of acute respiratory and circulatory failure and criteria of 

the scale three-stage evaluation of the severity of pneumonia among them was defined as mild, 

but on the scale of a two-stage assessment of severity as severe. However, no other criteria for 

severe pneumonia in these patients were found and white blood cell count returned to normal 

within the first 2 days after admission. Therefore, in view of the clinical picture, data, physical 

examination, and results of instrumental studies of the disease in the final version were 

considered easy. Leukocytosis as pneumonia severity criterion is not considered two-stage 

assessment of the severity [2, 3, 4], while the scale three-rated severity of [5], this figure, in most 

cases correlated well with disease severity. So, on a scale three-stage assessment of the severity 

of leukocytosis to 10  109 / L was detected in 792 people (67, 3%), 10 to 20  109 / L with a 

shift to the left leukocyte counts - in 337 people (28, 6%) and over 20  10 / l toxic grit – 48 (4, 

1%). Thus, to evaluate how severe pneumonia only one of the criteria, as required by a two-stage 

range [2, 3, 4] apparently impractical. There was an obvious need for a set of criteria to 

determine the severity of community-acquired pneumonia. 

For an objective assessment of the patient's consciousness on a scale of severity we used a 

two-stage evaluation process recommended in the methodological guidelines of the Main 
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Military Medical Directorate of the Russian Defense Ministry on the diagnosis, treatment and 

prevention of pneumonia in military personnel (2003) [7]. To this end, we use the special scale H. 

Quereshi, H. Hodkinson (1974), as amended by Stratchounski L.S. (2002), which includes 10 

questions, the correct answer to each of which was estimated at 1 point. Amount of ≤ 8 points 

indicates a violation of consciousness. Questions asked by the patient, according to this scale: 1) 

age, 2) date of birth, and 3) the time (within hours), and 4) a year, and 5) the name of the hospital, 

and 6) the ability to recognize two people (eg, doctor, nurse ) 7) address; 8) the date of the 

beginning of the Great Patriotic war, 9) the name of the President of the Russian Federation, 10) 

countdown from 20 to 1. 

In our study, almost one-third of the patients (345 people, 29, 3%) scored less than 8 points, 

and, therefore, should be attributed to the group of patients with severe disease, as found signs of 

"disturbance of consciousness" [2, 3, 4 ]. Most often, patients, due to their low educational level, 

and made mistakes in questions 3, 5, 8, 9 and 10. However, during the observation and treatment, 

with a comprehensive evaluation of data and objective examination of the results of instrumental 

studies treat for pneumonia in 291 (24, 7%) patients had a severe extremely difficult. Severity of 

intoxication was defined as a minimum, acute respiratory and cardiovascular failure were absent, 

complications of the disease was not. When using a three-step scale assessing the severity of 

mild euphoria in patients was observed only in 10.7% of cases (126 pers.), and the confusion of 

all diagnosed in 14 people (1, 2%). Thus, the criterion of "disturbance of consciousness" is used 

as the sole criterion for assessing the severity of PE and defined in points on a special scale, may 

also contribute to an erroneous evaluation of the severity of CAP. 

Patients with extrapulmonary foci of infection (meningitis, brain abscess, etc.), acute renal 

failure (anuria, blood creatinine> 0.176 mmol / L, urea nitrogen>  7 0 mmol / L) and anemia 

(hemoglobin  100 d/l,  hematocrit  30 %) of the patients included in the study, was not. 

When using a three-stage evaluation of the severity scale, based on a comprehensive 

analysis of all the criteria of severity of pneumonia at the time of admission to hospital for lung 

diseases were reported in significantly more patients (712 people, 60, 5%) than moderate and 

severe (respectively at 411 people., 34, 9 % and 54 people, 4, 6 %, p <0,01 (χ2). Eating a two-

stage evaluation of the severity scale, with a recommendation to regard the disease as severe if at 

least one criterion, showed different results: the so-, severe pneumonia was found in 427 people. 

(36, 3%). Due to the fact that the criteria for non-severe pneumonia flow on a scale two-stage 

assessment of severity are not differentiated, then it must be assumed that they are all left outside 

the heavy currents, the is – 750 people ) (63, 7 %). 

Feature of our study was the participation of patients with pneumonia, soldiers performing 
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military service. For this category of people is a mandatory hospitalization in case of pneumonia, 

and this gave us the opportunity to analyze the course of the disease including those patients who 

are on the scale of a two-stage evaluation of the severity of medicine in the civilian sector may 

be treated as outpatients. As a result of 712 people (60, 5%), who at the time of admission were 

recorded for lung pneumonia on a scale assessing the severity of a three-stage, 17 patients (1.4%) 

diagnostic views on the severity of the disease during the follow-up of the first two days have 

changed and the disease has been disease interpreted as moderately. On the contrary, for 

pneumonia in 13 patients (1, 1%), with the primary inspection deterministic as moderately, in the 

future, during the first day of observation, was seen as a slight. Of the 411 people (34, 9%), 

whose admission to hospital for pneumonia was diagnosed moderate scale three-stage 

assessment of severity, the next day the state has been revised as severe in 11 people (0, 9%), 

which required the translation of these patients in the intensive care unit. Therefore, if you do not 

differentiate between mild and moderate of pneumonia, assess disease only as "non-severe" and 

advise patients to outpatient treatment without proper medical supervision, not taking into 

account the possibility of adequate care and treatment in an outpatient setting, there are cases 

with exacerbation of pneumonia, which is equivalent in importance late admission. According to 

our data [1], during the first two days of the onset of the disease in the hospital received up to 3, 

6% of patients with severe pneumonia, then on the third day the percentage of such patients 

increased to 8, 6 % and 4-th it has already reached 11, 8%. It is established that the hospital on 

the third and on the fourth day of onset of pneumonia during the weigh down 5% and 8, 2%, 

respectively, р  0, 05 (χ2) [1]. 

Conclusion. One of the reasons that the mortality from pneumonia still is one of the first 

places a leading cause of death from infectious diseases has traditionally holds the 1st place [15], 

and this is despite the availability of highly effective antibiotics, may be in the among other 

things, an inadequate system of assessing the severity of pneumonia. The desire to preferential 

treatment of pneumonia in an outpatient setting, with the aim of reducing insurance premiums, 

delaying hospitalization, lack of adequate medical supervision of the patient may also contribute 

to weighting of the patient, the development of life-threatening complications with the 

consequent fatal. 

Patients, the severity of the pneumonia which qualifies under the three-stage system as a 

mid-weight, two-step on the scale is usually assessed as non-severe, and patients are encouraged 

to outpatient treatment. But after a while, after failure of outpatient, but significantly cheaper 

treatment, these patients swell group of patients with severe, complicated course of the disease 

and that they tend to require ICU admission and increase the percentage of deaths in pneumonia. 
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This circumstance is connected and the highest mortality from pneumonia among men of 

working age [3]: severe illness is diagnosed, the patient is not hospitalized, is assigned to 

outpatient treatment, and the patient often continue working as long as the disease does not 

acquire a severe course. 

Most importantly, what convinces clinical experience in the diagnostic process need to be 

defined disease severity. Moreover, a more detailed examination of any pathology, including the 

CAP, and promotes a more accurate assessment of its clinical manifestations. Any simplification, 

including the separation of pneumonia only a mild and severe, leading to the erosion of the task 

of evaluating the severity of the disease and the inevitable, in view of this, errors. 

If many authors [9, 11, 14] recommend distinguish three groups of patients with 

pneumonia (ambulatory patients requiring hospital treatment and indications for hospitalization 

in intensive care units), the stratification of the severity of the disease involves yet only two 

options - either heavy or non-severe. Obviously, using the three-stage assessment of the severity 

of pneumonia would eliminate this drawback. In this case, patients with mild pneumonia could 

be recommended outpatient treatment, patients with moderate course - admission to the 

therapeutic (pulmonology) department, and patients with severe disease were sent to the ICU. 

Conclusions. 

1. Sorting pneumonia severity considering only one criterion, a two-stage scale according 

to the recommendations are insufficient and could lead to an incorrect evaluation of the severity 

of the disease, indicating the need for comprehensive analysis of all clinical criteria. 

2. Using a three-step scale provides a more accurate triage site selection treatment. 
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ABSTRACT 

Nowadays ventral hernias still remain the actual problem of abdominal surgery. The 

disorders of collagen formation and collagen types ratio in the connective tissue play the major 

role in the pathogenesis of ventral hernias. The peculiarities of collagen structure in the skin and 

aponeurosis were investigated in 95 patients with and without ventral hernias. All patents were 

divided in two groups. 

The first group included 46 patients, suffering from the anterior abdominal wall hernias, 

the patients of the second group presented no signs of hernia disease or signs of connective tissue 

dysplasia. 

The specimens of the skin and aponeurosis were taken during planned surgical operations. 

They were used for the investigation of the quality contents of the connective tissue collagen 

fibers. The specimens were stained with Sirius Red dye, and investigated with the usage of 

polarization microscope Altami Polar 2, magnification ×250 и ×400, in ordinary and polarization 

regimes. Photos of microspecimens were made with digital ocular camera Altami 3 Mpx., there 

were taken 10 fields of view in each magnification. Analysis of the results was fulfilled with MS 

Excel program.  

The investigation of collagen fibers presented the heterogeneity of their structure. In each 

bunch of fibers there were found longitudinal fibrillation. The comparison of the results of 

aponeurosis architecture investigation in patients with anterior abdominal wall pathology 

revealed that in the control group (patients with ventral hernias) collagen fibers are localized in 

different directions and plans in 42% of all cases, in 53% the collagen fibers were branching in 

separate thin fibers, in 63% of the main group patients interfiber spaces are significantly more in 

sizes in comparison with the aponeurosis architecture in patients of the control group (without 

ventral hernias). The patients with the hernias of the anterior abdominal wall possess lower index 

of collagen fibers density and interfiber spaces in the skin in comparison with patients without 

this pathology.  

The collagen fibers of aponeurosis in patients with ventral hernias possess more porous 

structure. This causes weakness of the anterior abdominal wall and leads to hernia defects 

formation. 



55                                                                                                                                  3 (47) 2014 
 

Keywords: ventral hernia, polarization microscopy, collagen. 

 

INTRODUCTION 

Surgical treatment of ventral hernias (VH) still remains the actual problem of the modern 

abdominal surgery. During the last years one can observe the tendency towards the increase in 

the rate of hernias in general structure of surgical pathology. Technical mistakes can lead to 

relapse of the disease in 14 – 54% of all cases.  Up to 25% of the operations, performed in 

surgical departments are hernioplastics. Among them 22% are the operations in case of VH, 

about 35% of them are fulfilled in emergency due to infringement. VH of the anterior abdominal 

wall is a comparatively frequent pathology, complicating laparotomy in 10-13% [3,4,8,11]. 

In aging the rate of the middle VH increases, and contributes from 57 to 83% of all post 

operation anterior abdominal wall hernias. Nowadays the results of VH treatment are not 

satisfactory, despite using of the new surgical technologies.  

It was pointed the considerable role of collagen metabolism in the mature connective tissue 

formation and in the possible further VH development. The disorders can influence upon the 

characteristics of the connective tissue, contributing to reparative processes in the focus of 

hernioplastics, in the postoperation scar formation, and thus to the development and relapse of 

hernias [5,6,10].  

Nowadays there are no exact, approved with scientific research indications for different 

types of plastics, accounting the grade of the connective tissue dysplasia. Thus it is still actual a 

choice of the method of different localization hernias treatment. 

In surgical treatment of the patients with VH the methods including using of synthetic 

materials are the most effective. However, despite the results of VH treatment have been 

improved in case of plastics without intention and with using of synthetic materials, there are 

certain problems of the synthetic endoprothesis and the method of surgical treatment choice 

[1,2,7,9]. 

The purpose of investigation: to reveal the differences of collagen fibers structure in skin 

and aponeurosis of patients with VH and without VH. 

MATERIALS AND METHODS  

The research is based on the investigation of the skin and aponeurosis structure in 95 

patients, examined and treated from 2010 till 2012 years in clinics of surgical diseases № 1 of 

Kursk State Medical University based in Kursk Regional hospital. 

There were examined 30 males (31,6%) and 65 females (68,4%). The control group (group 

№ 1) presented 46 patients with VH, (group № 2) group of investigation or main group consisted 
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of 49 patients without VH. The patients of the second group were operated on due to 

complications of cholelithiasis.  

For microscopic examination the pieces of the skin and aponeurosis were taken in planned 

operations. In the specimens there was examined quality content of the connective tissue 

collagen fibers. The specimens were stained with Sirius Red and examined by the ordinary light 

and by the light of polarization with the help of polarization microscope Altami Polar 2, of ×250 

and × 400 magnifications. 

The comparison of the histological structures was performed with microscope × 400 

magnifications, as it helps to visualize all structures the best way. The photos of microspecimens 

were taken with ocular camera Altami 3 Mpx., there were taken 10 fields of view with 

microscope different magnification. The statistics of the results was performed with the help of 

Microsoft Excel-2003 supplements and Statistica 6.0 program.  

There were determined quantity index (М), the standard error of mean (m), and standard 

deviation (σ). The significance of mean differences was estimated with Student index. 

Correlation analysis was performed with using of ranging correlation Spirman’s index. Critical 

level of significance (р) was 0,05. 

RESULTS AND DISCUSSION 

The examination of histological specimens of control group patients (without VH), stained 

with Sirius Red in polarization light (pic. 1, a,b),  revealed that bunches of collagen fibers are 

arranged in several layers, and wavy bunches are parallel to each other. The collagen fibers of 

bunches go from one layer to another, connecting them.  

Architecture of the skin and aponeurosis in patients with VH possesses certain peculiarities 

(pic. 2, a, b). There is a lot of not properly arranged collagen fibers of different directions and are 

localized in different planes. 

In examination of the collagen fibers and interfiber spaces density in the skin specimens 

with the help of ImageJ2x program, there were got the following results:  in patients of the 1 

group the collagen fibers density is 259,4±48,3 pixel/inch; and interfiber spaces density is 

178,2±30,4 pixel/inch; In patients of the 2 group (without VH) the collagen fibers density is 

362,8±39,7 pixel/inch; and  interfiber spaces density is 266,8±51,3 pixel/inch; (table) in equal 

optic  magnification. 

In patients with VH the interfiber spaces density is 178,2±30,4, and in patients without VH 

it is significantly higher - 266,8±51,3 (р≤0,05) (pic. 3,a). 
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At the same time in comparison of the collagen fibers density it is revealed that in patients 

with VH their density is 259,4±48,3, and in patients without VH it is 362,8±39,7. Thus, in 

patients without VH the collagen fibers density is significantly higher (р≤0,05) (pic. 3,b).  

In investigation of aponeurosis specimens stained with Sirius Red by the light of 

polarization collagen fibers are of 1 to 2 micrometers in patients of main group (without VH) 

(pic. 4, a). In patients of the group with VH microscopic examination presents thinning of 

collagen fibers and widening of interfiber spaces (pic. 4, b). 

 

CONCLUSION  

Analysis of the results of the aponeurosis architecture examination in patients with the 

anterior abdominal wall pathology revealed that in the group of patients with VH in 42% of 

specimens collagen fibers are of different directions and are localized in different planes. In 53% 

of specimens collagen fibers are branching into thing fibers of 1-2 micrometers. In 67% of the 

control group cases the specimens demonstrate wider interfiber spaces in comparison with the 

architecture of the aponeurosis in the main group (patients without VH). Patients with VH 

possess less index of collagen fibers density in the skin than the patients without this pathology. 

The results of investigation present the significant differences in the architecture of the 

connective tissue structural elements of the anterior abdominal wall in patients with VH in 

comparison with patients without VH. These differences are important for understanding of the 

disorders of the aponeurosis, which provides structural and functional characteristics of the 

anterior abdominal wall. Thus, it is causative to use preoperation diagnostics with the help of 

polarization microscopy.  
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Fig. 1а. Microscopic picture of skin specimen (patient without VH). Sirius Red staining. X 

400. 

 

Fig. 1б. Microscopic picture of aponeurosis specimen (patient without VH). Sirius Red 

staining. X 400. 
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Fig. 2а. Microscopic picture of skin specimen (patient with VH). Sirius Red staining. X 

400. 

 

Fig. 2б. Microscopic picture of aponeurosis specimen (patient with VH). Sirius Red 

staining. X 400. 
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Table1.  

The density of the collagen fibers and interfiber spaces in the skin of patients 

 

Note: «*» - the differences are significant, р<0,05. 

 

 

Fig. 3.  Density of interfiber spaces in the skin of patients with VH and without VH (pixel / 

inch). 

 

 

 

Group of patients density of the collagen 

fibers (pixel/inch) 

density of interfiber 

spaces  (pixel/inch) 

1 - Patients with VH 

N = 46 

259,4±48,3* 178,2±30,4* 

2 – patients without VH 

N = 49 

362,8±39,7* 266,8±51,3* 
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Fig. 4.  The density of collagen fibers in the skin of patients with VH and without VH 

(pixel / inch). 

 

 

 

а)                                            б)  

Fig. 5. Microscopic picture of aponeurosis specimen. Sirius Red staining. X 400. 

а) - main group (patients without VH) 

б) - control group (patients with VH) 
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Features of Orthopedic Treatment of Dentition Defects of HIV -Infected Patients with 

Fixed Structures 

 

Chizhov Yu.V., Ushnitsky I.D., Plonina V.S., Baginski A.L., Kazantseva T.V., Varlamov P.G. 

 

ABSTRACT  

 

In 100 HIV-infected men aged 20-25, who need prosthetics, with generalized forms of 

periodontitis and candidal glossitis / stomatitis special antifungal therapy of oral mucosa was 

conducted. Application of this technique has allowed increasing the effectiveness of orthopedic 

treatment of patients, as well as at orthopedic treatment stages, and at the control examinations 

after 4-6 months. With this technique inflammations, bleeding, soreness of the oral mucosa were 

eliminated or significantly reduced, a fungal infection was eliminated.  

Keywords: HIV-infected patients, orthopedic treatment of dentition defects, special 

preparation of the oral mucosa to prosthetics. 

 

INTRODUCTION 

 The current epidemiological situation of HIV infection in the Russian Federation is 

characterized by the increasing number of newly diagnosed patients infected with HIV, at 

varying ways of transmission. In this regard, HIV infection has become a major health and social 

problem, since in addition to the direct social values - the illness and death of millions of people, 

AIDS is also an economic and political damage, which allowed the infection to be one of the 

most important modern sociopathies. Infection of young people with above mentioned infections 

viruses leads not only to a quantitative increase in the incidence of HIV infection, but also has 

important medical and social importance, since the HIV-infected remain long-term asymptomatic 

sources of infection and die from AIDS in the fertile and working age. [5,6]. 

Pathogenesis of HIV infection. When HIV infects the body, it affects a number of very 

important cells, including CD4 (T-lymphocytes), in which it multiplies. When a cell is infected, 

it ceases to function normally, and after HIV reproduces itself, it can destroy the cell. This virus 

infects not only CD4, but it is important for the control of cell infection. Number of CD4 - the 

main indicator of immune health with HIV. When most CD4 cells are infected or destroyed, the 

body loses its ability to resist severe and life-threatening diseases [1,3,6]. It is known that HIV-

infected, against secondary immunodeficiency activated conditionally pathogenic flora, 
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contributing to the development of infectious diseases. Lesions in the oral cavity are the earliest 

and most important indicators of HIV infection (table). 

It is known that the most early and compulsory sign of the manifestation of HIV - infection 

is a manifestation of it in the mouth [4]. So among the earliest widespread HIV indicator diseases 

include HIV - associated periodontal diseases, which are characterized by a rather persistent and 

prolonged course resistant to conventional treatment [5,6]. Clinical sign of HIV periodontitis is 

bystroprogressirovannaya destruction of alveolar bone and periodontal tissue. With severe 

inflammation, pain, spontaneous gingival bleeding in Figure 1 (left), joining a fungal infection in 

Figure 1 (right), contributes to the development of resistance to conventional therapies. 

 

 

Figure 1. Lesions in the oral cavity at HIV- infection: left - gingival bleeding, right - a 

fungal infection. 

The orthopedic treatment of inflammation of the gums could complicate the process of 

preparation for a crown, especially the establishment of the ledge, removing double impression 

silicone masses, and then fixing bridges. These complications ultimately lead to a decline in the 

quality of prosthetics. In addition, significant bleeding gums can lead to viral contamination print 

and prosthesis in the intermediate stages , creating a risk of infection and the doctor equipment . 

The purpose of research - to improve orthopedic treatment of dentition defects in HIV-

infected , by special preparation of the oral mucosa to prosthetics. 
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MATERIALS AND METHODS. 

 100 HIV-positive at the age of 20-25 years male were surveyed. Of the surveyed revealed 

that 88 people (88.0 %) need prosthetics fixed prosthesis, 12 (12.0%) men do not need 

prosthetics. Dental status was assessed by conventional research and classifications instrumental 

inspection of the oral cavity and periodontal status. To estimate the prevalence and intensity of 

caries, periodontal disease oral hygiene status was used : the index of the intensity of dental 

caries (CPU) and hygiene index, the index needs in the treatment of periodontal disease - CPITN. 

Dentition examination determined by classification AI Gavrilova. All the examinees performed 

microscopic smears for the presence of oral fungi of the genus Candida. Number of needy people 

in the prosthesis 88 (100.0 %) identified two groups: basic 45 patients (51.1 %) and a control 

group of 43 people (48.9 %). After a dental examination and selection of prosthetic performed 

oral hygiene, occupational health. Further, patients of the main group received the following 

training : application to the oral mucosa p- m -1ml./4raza clotrimazole 1% per day, per / os tab. 

Fluconazole 50mg / 2 times a day after meal number 10. The second group of patients in need of 

prosthetics further training was conducted by the standard technique - administered iodine rinse 

mouth with water ( 5-10 drops of tincture of iodine , a glass of water ), 2 times a day for 10 days. 

Statistical processing of the results was performed using the programs «Microsoft Excel» 

«Statistica 6 », «SPSS 17.0 for Windows» [2]. 

 RESULTS AND DISCUSSION 

 By examination we revealed the following: gums color of 10.0% of surveyed - pale pink, 

at 78.0% - gums hyperemic, swollen, bleeding gums - at 60.0 %. The presence and depth of 

periodontal pockets 3-4 mm. - 58.0 % 4-5 mm. - 30.0 % 6 mm. - 12.0 %. By tooth mobility: 

1stepen - 48.0 % 2 degree - 35%, grade 3 - 17.0% . On microscopic examination of smears of the 

oral cavity revealed the presence of fungi of the genus Candida - in 70.0 % of cases. Observed 

correlation relationship in patients with the presence of periodontal pockets to a depth of 5 mm. 

and the presence in them of fungi Candida r = 0,501 ( p = 0.001) . The index definition caries 

intensity (KPU) showed that 85.0 % of the patients the mean value of the Communist Party was 

11,1 ± 0,74 (high intensity level of dental caries). Oral hygiene index was 2,2 ± 0,05, which is 

unsatisfactory. In the analysis of the dentition and exhibiting clinical diagnosis was determined 

that 62.0 % had grade 3 dentition defects (defects included unilateral lateral parts of the 

dentition) 24.0% - Grade 4 (bilateral defects included lateral parts of the dentition), 11 0 % - 5 

class ( included defects of the anterior dentition) , 3.0 % - Grade 6 (combined defects). 

1 month later we revealed that the proposed method allows the preparation of the oral 

cavity in 25 people (55.6%) to increase the effectiveness of orthopedic treatment of secondary 
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partial edentulous and shorten training in oral prosthetics by reducing generalized periodontitis 

and Candida glossitis / stomatitis in HIV-infected patients. In the control group of HIV -infected 

patients with secondary partially edentulous and chronic generalized periodontitis, candidiasis 

glossitis / stomatitis, which for local drug treatment used the standard scheme, the timing of local 

treatment were stretched to 14-19 days, while after 4 months at 34 people (80.0 %) HIV-positive 

relapsed generalized periodontitis and candidiasis. 

Analysis of the results after 6 months confirmed the resistance effect of a medical complex 

in 25 patients (55.6 %) patients. Thus, the proposed method for the preparation of oral 

prosthetics HIV-positive, purposeful action provides an infection that most often occurs in these 

patients. Proposed treatment improves local immunity of the oral mucosa with preserved 

persistent clinical effect, a reduction in terms of preparation of the oral cavity, as well as prolong 

the life of fixed prostheses . 

CONCLUSIONS 

1. Providing treatment for HIV-infected patients in need of dental prosthetics, with 

generalized forms of periodontitis and candidal glossitis / stomatitis, antifungal therapy: 

application to the oral mucosa of klotrimazol 1% -1ml. 4 times  per day , per / os tab. 

Fluconazole 50mg / 2 times a day after meal №10, can significantly reduce the time of 

preparation for prosthetics of patients with HIV and more durable clinical results. 

2 . Correlation relationship in patients with generalized periodontitis (periodontal pockets 

to a depth of 5 mm.) and the presence in them of fungi Candida r = 0,501 (p = 0.001) is observed. 

3.Medical staff working in a dental office should observe the utmost caution in all kinds of 

manipulations, avoid contact with skin and mucous membranes with blood and saliva of the 

patient. Personnel must strictly comply with the requirements for the prevention of occupational 

infections, strictly observe the rules of personal hygiene: when working with patients not to 

touch the hands of his eyes, nose, mouth, hair: do not touch and do not comb wounds, cuts, and 

other damage. Each case of damage associated with possible contamination of blood or other 

body fluids while performing their duties is to notify the department head (or chief physician) to 

register them in the register of accidents. 
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Features of Ultrasonic and Anthropometric Parameters 

among Teenage girls and Women of Yakutia 

N.I. Duglas, A.B.Gur’eva, Ya.G.Rad’ , T.Yu.Pavlova, N.S. Baisheva 

 

ABSTRACT 

In the study comparative characteristic of ultrasonic and anthropometric parameters in 

adolescent girls and women of indigenous and non - indigenous population of Yakutia was 

conducted. Adolescent girls and women of Russian nationality are significantly higher at 

comparison with the indigenous women of the RS (Y). From 10-11 years in all the girls of the 

Yakut and Evenki origin rapid expansion of the pelvic bones begins. Uterine size in adolescent 

girls of the RS (Y) indigenous population was significantly smaller at comparison with the girls 

of the Russian nationality.  

Keywords: adolescent girls, height, weight, size of the uterus, ovaries, ultrasound 

investigation. 

 

Individual human development proceeds and is changing under the influence of two major 

interacting factors - genetic and environmental programs. Any growing organism, owing to the 

incompleteness of its morphofunctional development immaturity of some of its regulatory 

mechanisms, high liability of a certain age group, is the most sensitive to the effects of 

environmental factors that can destabilize homeostasis (D.A.Farber, 2001 [6]; E.Casino, 2003 

[4]; A.A.Baranov, 2006 [3]).  

The influence of environmental factors on the condition of the body is not limited to the 

moment of their impact, but the impact itself affects further development and formation. This 

defines the search for optimal ways of approaching physiology of children and adolescents and 

those mechanisms that provide adaptive character development at each stage of ontogeny in the 

specific conditions of the North.  

Specificity of natural, cultural and ecological conditions of the North is reflected in the 

physiological state voltage of functional systems and complex restructuring homeostasis (V.P. 

Treasurers, 1980 [5]; Avtsyn A.P., 1985 [1], with N.A. Aghajanian, 2006 [2]).  

     One of the most important characteristics of the health of adolescent girls is the 

indicators of their physical development, which are closely interrelated and interdependent with 

the processes of formation of the reproductive system.  
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     Materials and methods: In order to try to find a solution for the matter mentioned above 

578 women were examined, including 102 women of Russian nationality, who were in the 

control group, born and living in the Republic of Sakha (Yakutia). The study group included 476 

indigenous women of Yakutia, including 296 and 180 of Yakut and Evenk nationalities 

respectively.  

The control group included 50 adolescent girls and 52 women of reproductive age. 186 

teenage girls and 110 women of reproductive age were Yakut. 82 teenage girls 98 women of 

reproductive age were Evenk.  

We conducted anthropometric survey, external dimensions of the pelvis. 

Ultrasonographic method of smaller hip diagnosis was done by means of an ultrasound 

machine called “LOKA-1700” with the use of abdominal transducer frequency of 3.5. MHz and 

vaginal transducer frequency of 6.5 MHz, as well as using another device – “Voluson - 730 

ProV” with the following sensors: IC5-9H/GIN, RAB2-5/OB. 

RESULTS AND DISCUSSION 

 Evaluation of the growth index showed that adolescent girls and women of Russian 

nationality were significantly higher comparing to the indigenous women of the Republic of 

Sakha (Yakutia).  

Pelviometre tests revealed the increasing of external dimensions of the four bony pelvises 

in 10-11 year old girls; this is the age when all girls regardless of nationality begin developing 

rapidly in the area of the pelvic bones. The next increase of all external transverse dimensions of 

the pelvis was observed in the beginning of the late prepubertal period. The vast majority of 17 

year old girls both Yakut and Evenk (81.2%) had lag on all the outer dimensions of the pelvis as 

opposed to 17 year old girls of Russian nationality. Average external dimensions of the pelvis 

were less than those of the Russian girls by 0.5-1.2cm, especially in relation to distantiaspinarum 

and conjugateexterna. 

Ultrasound examination of the pelvic organs, performed in phase I and II of the menstrual 

cycle, (Table 1.2) showed that uterine size (length, width, anteroposterior dimension) in 

adolescent girls of indigenous inhabitants of the Sakha Republic (Yakutia) were significantly 

lower comparing to the same parameters in girls of Russian nationality. These differences were 

discovered on the 5-7 day of the menstrual cycle, and on 22-24 day of the menstrual cycle. Thus, 

the length of the uterus on 5-7 day of the menstrual cycle in the control group was 4.4 ± 0.2 cm 

and that of the indigenous women was significantly lower: Yakut girls - 4.0 cm and Evenk girls - 

0.2, 3.8, 0.2. 
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There were no statistically significant differences in endometrial thickness. In all cases the 

endometrium was defined as M-echo regular oval, of uniform intensity. The minimum thickness 

of the endometrium was registered in the first days of menstruation (I phase). Maximum 

endometrial thickness occurred on 21-23 day of the menstrual cycle (II phase).  

Evaluation of ultrasonic parameters of ovaries also revealed the fact of a statistically 

significant reduction of the sizes of the ovaries of girls and adolescents among indigenous 

women of the Republic when compared with girls of Russian nationality (Table 3). Separate 

study of right and left ovaries showed no significant difference in their development, which is an 

indication of equal participation of both ovaries in a normal menstrual cycle of girls during 

puberty.  

There were no statistically significant differences in the size of the uterus and ovaries of 

women of reproductive age. 
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Table 1 

Sonographic parameters of uterus on the 5-7 days of the menstrual cycle, cm 

 

Groups n 

Length Width 
Anteroposterior 

dimension 
Endometrium 

 
 

 
 

 

 

Control 

teenage girls 50 4,4+0,2 3,9+0,2 3,1+0,2 1,9+0,2 

women of reproductive 

age 
52 4,9+0,7 4,4+0,3 4,3+0,9 3,4+1,2 

Yakut 

teenage girls 186 4,0+0,2* 3,4+0,2* 2,6+0,2* 1,8+0,2 

women of reproductive 

age 
110 4,7+0,7 4,3+0,3 4,5+0,7 4,1+1,1 

Evenk 

teenage girls 82 3,8+0,2* 3,33+0,2* 2,6+0,2* 1,8+0,2 

women of reproductive 

age 
98 4,9+0,5 4,4+0,3 4,6+0,8 3,9+1,9 

 

Note: * p < 0.05 - reliability of differences established by comparison with the control group. 
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Table 2 

Sonographic parameters of uterus on the 22-24 day of the menstrual cycle, cm 

Groups n 

Length Width 
Anteroposterior 

dimension 
Endometrium 

 
 

 
 

 

 

Control 

teenage girls 50 4,5+0,2 4,5+0,2 3,5+0,2      4,4+1,8 

women of reproductive 

age 
52 4,9+0,7 4,8 +0,5 4,4+0,9      7,4+2,2 

Yakut 

teenage girls 186 4,1+0,2* 3,8+0,18* 2,9+0,2*     4,1+1,2 

women of reproductive 

age 
110 4,7+0,7 4,3+0,3 4,5+0,7      4,1+1,1 

Evenk 

teenage girls 82 4,1+0,2* 3,8+0,18* 2,9+0,2*     4,1+1,2 

women of reproductive 

age 
98 4,9+0,5 4,4+0,3 4,6+0,8      3,9+1,9 

                       Note: * p < 0.05 - reliability of differences established by comparison with the control group.        
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Table 3Sonographic parameters of ovarian on the 5-7 day of menstrual cycle, cm. 

Groups n 
Right ovary Left ovary 

Length Width Thickness Length Width Thickness 

Control 
teenage girls 50 3,3+0,3 2,5+0,3 2,0+0,2 3,3+0,3 2,7+0,3 2,0+0,2 

women of reproductive age 52 3,4+0,3 2,8+0,3 2,8+0,2 3,6+0,3 2,8+0,3 2,6+0,2 

Yakut 
teenage girls 186 3,0+0,1 2,0+0,1* 1,8+0,2 2,9+0,2* 2,1+0,1* 1,7+0,2 

women of reproductive age 110 3,3+0,3 2,8+0,3 2,8+0,2 3,6+0,3 2,8+0,3 2,6+0,2 

Evenk 
teenage girls 82 2,7+0,2 2,0+0,1* 1,8+0,2 2,8+0,2* 2,0+0,1* 1,8+0,2 

women of reproductive age 98 3,1+0,3 3,0+0,2 2,6+0,2 3,6+0,3 2,6+0,2 2,8+0,1 

                      Note: * p < 0.05 - reliability of differences established by comparison with the control group. 
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A more detailed assessment of ultrasonic parameters of the uterus and ovaries of girls and 

female adolescents (Table 4, 5) showed that the growth of the uterus and ovaries occurs 

gradually and moderately. The girls of Russian nationality showed increase in length, width and 

anterior-posterior of uterine size. This was observed among girls aged 12 to 13 years of age (the 

length of the growth of the uterus - 1 cm, width - 1.4 cm, and anterior-posterior size - 1.1 cm). 

Then increase in the size dropped dramatically and ranged from 0.1 to 0.3 cm per year.  

In the group of Yakut and Evenk girls the uterine length was significantly smaller when 

compared to that of the Russian girls. Statistically significant differences were evident among the 

girls of the age groups of 10-11 years old and 12-16 years of age inclusively. A similar situation 

is observed with respect to parameters such as the "width" and "anteroposterior dimension." 17 

year old girls were noted to have a statistically significant difference and the discernible trend 

towards a decrease in uterine size of adolescent girls of indigenous inhabitants of the Sakha 

Republic (Yakutia) was registered.  

Examination of the size of the ovaries of girls and adolescents showed that the significant 

increase in the ovarian length of Russian girls occurred between 11 and 12 years of age (the 

length increased by 0.6 cm), and the increase of the thickness of ovarian tissue was observed at 

13 years (an increase of 0.8 cm) . Indigenous residents were observed to have an increase as well 

(maximum increase did not exceed 0.4 cm.)  

In the group of girls Yakut and Evenk girls’ ovaries were significantly smaller comparing 

to those of the girls of Russian nationality in the age group of under 17 year olds. For 17 year old 

girls a tendency of reducing sizes of the ovary was registered, but there was no statistically 

significant difference.  

Comparison of the size of the uterus and ovaries with age at menarche showed high 

correlation (r = 0,65). 
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Table 4 

Size of the uterus of girls and adolescents of the Republic of Sakha (Yakutia). 

Group, 

years 

Uterus, I phase Uterus, II phase 

Length Width 
Anteroposterior 

dimension 
Length Width 

Anteroposterior 

dimension 

C
on

tr
ol

 

10-

11 
2,5+0,1 2,2+0,1 1,2+0,1 - - - 

12 2,8+0,1 2,7+0,1 1,9+0,1 - - - 

13 3,8+1,2 4,1+0,2 3,0+0,1 4,1+0,2 4,1+0,2 3,1+0,2 

14 4,1+0,1 4,2 +0,2 3,2+0,1 4,1+0,2 4,1+0,3 3,3+0,2 

15 4,4+0,2 4,1 +0,2 3,2+0,1 4,1+0,2 4,9+0,2 3,8+0,2 

16 4,5+0,3 3,9 +0,2 3,0+0,1 4,4+0,2 4,5+0,2 3,5+0,2 

17 4,3+0,1 4,2 +0,1 3,3+0,1 4,4+0,1 4,5+0,1 3,8+0,3 

18 4,4+0,1 4,3 +0,1 3,5+0,1 4,6+0,1 4,5+0,1 4,0+0,1 

Y
ak

ut
 

10-

11 
2,0+0,1* 2,0+0,1 1,2+0,1 - - - 

12 2,4+0,1* 2,2+0,1* 1,5+0,1 - - - 

13 2,8+1,2* 3,0+0,2* 1,7+0,1* 3,1+0,2 3,1+0,2 1,7+0,2 

14 3,3+0,1* 3,2+0,2* 1,9+0,1* 3,4+0,2 3,1+0,3 1,9+0,2 

15 3,7+0,2* 3,3+0,2* 2,2+0,1* 4,0+0,2 3,4+0,2 2,3+0,2 

16 4,0+0,3* 3,6 +0,2 2,9+0,1* 4,0+0,2 3,7+0,2 2,5+0,2 

17 4,2+0,1 3,8 +0,1 3,1+0,1* 4,4+0,1 3,8+0,1 3,3+0,3 

18 4,2+0,1 3,9 +0,1 3,0+0,1* 4,1+0,1 3,9+0,1 3,1+0,1 

E
ve

nk
 

10-

11 
1,9+0,1* 2,0+0,1 1,2+0,1 - - - 

12 2,4+0,1* 2,2+0,1 1,5+0,1 - - - 

13 2,8+1,2* 3,0+0,2 1,7+0,1 3,1+0,2 3,1+0,2 1,7+0,2 

14 3,3+0,1* 3,2 +0,2 1,7+0,1 3,4+0,2 3,1+0,3 1,8+0,2 

15 3,6+0,2 3,3 +0,2 2,2+0,1 4,0+0,2 3,4+0,2 2,3+0,2 

16 4,0+0,3 3,6 +0,2 2,8+0,1 4,0+0,2 3,7+0,2 2,5+0,2 

17 4,1+0,1 3,8 +0,1 3,1+0,1 4,2+0,1 3,8+0,1 3,0+0,3 

18 4,2+0,1 3,8 +0,1 3,0+0,1 4,1+0,1 3,9+0,1 3,1+0,1 
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Note: * p < 0.05 - reliability of differences established by comparison with the control 

group. 

   Table 5 

Dimensions of the ovaries in girls and female adolescents of the Republic of Sakha 

(Yakutia) 

Group, years 

Uterus, I phase Uterus, II phase 

Length Width 
Anteroposterior 

dimension 
Length Width 

Anteroposterior 

dimension 

C
on

tr
ol

 

10-11 2,0+0,1 1,6+0,1 1,2+0,1 - - - 

12 2,6+0,1 1,5+0,1 1,6+0,1 - - - 

13 2,7+0,2 2,4+0,2 2,4+0,1 2,7+1,2 2,4+0,2 2,4+0,1 

14 3,3+0,1 2,5 +0,2 2,1+0,1 3,3+0,1 2,5 +0,2 2,1+0,1 

15 3,3+0,2 2,5 +0,2 2,0+0,1 3,3+0,2 2,5 +0,2 2,0+0,1 

16 3,8+0,3 2,5 +0,1 2,1+0,1 3,8+0,3 2,5 +0,1 2,1+0,1 

17 3,4+0,1 2,8 +0,1 2,3+0,1 3,4+0,1 2,8 +0,1 2,3+0,1 

18 3,4+0,1 2,9 +0,1 2,5+0,1 3,4+0,1 2,9 +0,1 2,5+0,1 

Y
ak

ut
 

10-11 1,7+0,1 1,5+0,1 1,2+0,1 - - - 

12 1,6+0,1 1,7+0,1 1,3+0,1 - - - 

13 2,0+0,2 1,6+0,2 1,4+0,1 2,1+0,2 1,6+0,2 1,3+0,1 

14 2,3+0,1 1,8 +0,2 1,6+0,1 2,3+0,1 1,8 +0,2 1,6+0,1 

15 2,7+0,2 2,0 +0,2 1,8+0,1 2,7+0,2 2,0 +0,2 1,7+0,1 

16 2,8+0,3 2,1 +0,1 2,0+0,1 2,9+0,3 2,1 +0,1 2,0+0,1 

17 3,0+0,1 2,5 +0,1 2,0+0,1 3,0+0,1 2,3 +0,1 2,0+0,1 

18 3,2+0,1 2,7 +0,1 2,3+0,1 3,2+0,1 2,6 +0,1 2,2+0,1 

E
ve

nk
 

10-11 1,6+0,1 1,3+0,1 1,1+0,1 - - - 

12 1,6+0,1 1,4+0,1 1,1+0,1 - - - 

13 1,9+0,2 1,6+0,2 1,4+0,1 2,0+0,2 1,6+0,2 1,3+0,1 

14 2,3+0,1 1,8 +0,2 1,6+0,1 2,3+0,1 1,7 +0,2 1,6+0,1 

15 2,6+0,2 2,0 +0,2 1,7+0,1 2,7+0,2 2,0 +0,2 1,7+0,1 

16 2,8+0,3 2,1 +0,1 2,0+0,1 2,7+0,3 2,0 +0,1 2,0+0,1 

17 3,1+0,1 2,4 +0,1 2,0+0,1 2,9+0,1 2,3 +0,1 2,0+0,1 

18 3,2+0,1 2,6 +0,1 2,3+0,1 3,2+0,1 2,6 +0,1 2,1+0,1 
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Note: * p < 0.05 - reliability of differences established by comparison with the control 

group. 

 

 

СONCLUSION:  

The results obtained showed that Russian adolescent girls and women of Russian 

nationality are significantly more developed in comparison with the indigenous women of the 

Republic of Sakha (Yakutia). The features of the age dynamics of the pelvic organs of adolescent 

girls and indigenous women of Yakutia are as follows: uterine size (length, width, 

anteroposterior dimension) was significantly lower comparing to the same parameters of Russian 

girls; increase in size of the uterus occurs gradually and moderately with leveling statistically 

significant difference at the age of 17; girls of Russian nationality show significant increase in 

the length of the ovary between 11 and 12 years of age, and increase in the thickness of the 

ovarian tissue was observed at the age of 13.  

The native inhabitants showed a more gradual and moderate development and increase in 

the size of their ovarian tissue. In the course of the study it was also revealed that the regional 

characteristics of the physical development of the indigenous inhabitants of the Sakha Republic 

(Yakutia) comparing to the migrant population showed a reduction in the size of the pelvic bone 

from 0.5 to 1.2 cm. 
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Effect of "Valetek-SP Aktiv" Vitamin and Mineral Food Supplement on the State of 

Pro- and Antioxidant Balance of Yakutia Athletes 

Konstantinova L.I., Mironova G.E., Okhlopkova E.D., Efremova A.V. 

 

ABSTRACT 

The state of lipid peroxidation (LPO) and antioxidant system (AOS) in athletes – freestyle 

wrestlers of Yakutia before and after taking vitamin drink "Valetek-SP Active". We examined 39 

wrestlers, aged 21 to 29 years. Athletes were divided into two groups: who drank and not drank a 

drink. Analysis of survey findings showed that after 20 days of taking a drink in the first group 

of athletes, TBA-RP concentration decreased by 24%. The total content low molecular 

antioxidants in both groups of athletes increased, but the increase in the first group was more 

pronounced than in the second group, 50% (p <0,0001) and 22% respectively. CAT activity in 

the first group of athletes decreased by 15% (p <0,001), while the second group decreased three-

fold compared with the first group accounting for 51% (p <0,001). The intensity of the enzyme 

superoxide dismutase for the whole period of ingestion of drink remained at the same level. 

Thus, it was found that vitamin and mineral complex "Valetek-SP Active" reduces the 

intensity of lipid peroxidation and has a supportive effect of antioxidant protection of athletes. 

Keywords: lipid peroxidation, antioxidant system, pro-and antioxidant balance, wrestlers. 

INTRODUCTION 

At the moment, the possibility of correction of free-radical processes in the athletes 

organism antioxidant preparations attracts an increasing number of researchers. 

The organism of sportsmen, training in the North, is subject to long-term influence of the 

severe climatic and ecological factors: cold temperatures, hypoxia, causing the accumulation of 

reactive oxygen species (ROS) and lipid peroxidation (LPO) [2,4,6,9]. In the few publications 

shows that LPO play a big role in the development of fatigue and reduced physical performance 

[3]. 

However, as the analysis of published data, the state of the pro-and antioxidant balance in 

freestyle wrestlers’ organism training in the Republic of Sakha (Yakutia), has been little studied 

[5]. 

The purpose of research was to evaluate the state of the pro- and antioxidant balance in 

athletes – freestyle wrestlers of Yakutia before and after drank vitamin and mineral complex 

"Valetek-SP Active". 

MATERIAL AND METHODS 
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We examined 39 freestyle wrestlers of Institute of Physical Culture and Sports M.K. 

Ammosov North-Eastern Federal University and  "High school sports" (Yakutsk), aged 21-24 

years. Athletes were divided into two groups: 21 people daily drank vitamin-mineral complex 

"Valetek-SP Active", and the second – 18 people. Do not take this vitamin-mineral complex and 

not receiving additional sources of vitamins and minerals. 

For one portion of the vitamin-mineral 10 g of the dry drink mix was dissolved in 250 ml 

of bottled water at room temperature. Ready to drink "Valetek-SP Active" sportsmen took 1 

times a day, after the evening workout for 20 days in the presence of researchers. 

Material for the study served as serum and heparinized blood taken from the cubital vein in 

the morning on an empty stomach in a state of relative muscular rest. 

Lipid peroxidation was evaluated in erythrocyte suspended matter by education trimetin 

complex of thiobarbituric acid TBA-RP [10]. 

Parameters of antioxidant defense system was determined by the total content of low 

molecular weight antioxidants (LMAO) [7], the activity of enzymes superoxide dismutase 

(SOD) [8], catalase (CAT) [1]. 

Research LPO and antioxidant protection (AOP) were performed spectrophotometric 

methods on a spectrophotometer «Specord 40". 

Statistical processing was performed using the software package SPSS 19.0. For 

quantitative indicators were calculated the mean and standard error, denoted as M±m. Estimation 

of the importance differences of average in the comparison groups performed using the Mann-

Whitney. For all the criteria used for the threshold level of significance accepted value of p 

<0,05. 

The study was approved by the decision of the local ethics committee at "Yakutian 

Scientific Center of complex medical problems" SB RAMS. 

RESULTS AND DISCUSSION 

Table 1 shows the status of lipid peroxidation (LPO) and antioxidant system (AOS) in 

athletes organism before and after taking vitamin drink "Valetek-SP Active". 

Comparative analysis of the data showed that in the first day of the study the concentration 

of TBA-RP, reflecting the intensity of lipid peroxidation (Fig. 1), and the content of low 

molecular weight antioxidants and super super oxide mutase activity, characterizing the state of 

non-enzymatic and enzymatic level of antioxidant defense, in both groups of athletes did not 

differ statistically significantly. Differences were detected in the antioxidant enzyme activity – 

catalase activity, which, in the first group of athletes was increased by 27% (p <0,001) compared 

with athletes second group (Table 1). 
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On the tenth day of the study was noted no statistically significant increase of TBA-RP 

concentration in the first group of athletes at 8%, in the second group of athletes changes in the 

concentration of TBA-RP was observed, compared with the first day of the study (Fig. 1). The 

total content LMAO at this stage of the study in both groups of athletes increased, but in the first 

group, this increase was manifested most brightly (44%) (p <0,001) than in the second group 

(6%). 

Changes in the activity of antioxidant defense enzymes have the same dynamics. CAT 

activity on the 10th day of the study in both groups decreased in the first group of athletes by 

11% (p <0,05), the second – by 8%, while SOD activity did not change compared with the initial 

day of the study (Table 1 ). 

On the twentieth day of the study in the first group of athletes who took vitamin drink 

"Valetek-SP Active" TBA-RP concentration decreased by 24%, indicating a decrease in lipid 

peroxidation is an indicator of adaptation of organism to the intensive psycho-physiological 

loads during training gathering in this group. In the second group of athletes who did not take 

vitamin drink "Valetek-SP Active", for 20 days, the concentration of TBA-RP increased by 20% 

compared to the first day of the study, indicating that the voltage adaptation processes during 

training gathering.  

The total content of LMAO in both groups of athletes continued to increase, but an 

increase in the first group was more pronounced than in the second group, 50% (p <0,0001) and 

22% respectively. Increased LMAO in both groups of athletes, probably due to the fact that in 

the organism is synthesized daily LMAO (glutathione, uric acid, urea, succinic acid, etc.), which 

the organism uses for its own needs. For stress and increasing psychophysiological loadings the 

need for these substances increases, there is tension in the chain of metabolic flow rate increases 

antioxidants, there is a deficiency that accompanies fatigue, and reduces working capacity. A 

significant increase in the total content LMAO in the organism of first group of athletes, is a 

good indication of an improvement the state of non-enzymatic antioxidant defense and shows the 

effectiveness of receiving vitamin drink "Valetek-SP Active" for twenty days. 

At the end of the study there was a reduction of CAT activity in both groups. However, 

compared with the first day of the study, the athletes in the first group showed a decrease of 

activity by 15% (p <0,001), while the second group – CAT activity three times lower compared 

with the first group accounting for 51% (p <0,001). Consequently, taking vitamin and mineral 

complex "Valetek-SP Active" has supporting action of antioxidant protection. 

The intensity of the enzyme superoxide dismutase for the whole period of ingestion of 

drink remained at the same level. 
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To determine the status of pro- and antioxidative balance calculated the coefficient CAOD / 

LPO by the formula:  

KAOD / POL = LMAO + CAT / TAC-RP 

At baseline the coefficient of pro- and antioxidant balance in the first group of athletes was 

15% higher than in the second group (Fig. 2), this can be explained statistically significant 

difference in the activity of CAT, which in the first group was higher (Table 1). 

On the tenth day of the study there was a decrease KAOD / LPO in the first group of 

athletes at 10%, and the second – by 6%. On the twentieth day of taking a drink was marked 

activation of antioxidant protection. Which was reflected in the first group was up 20% KAOD / 

LPO compared with the first day and 36%, compared to the tenth day of the study. In the second 

group there was the reverse reaction of KAOD / LPO values, reflected in a sharp decline on 50 

and 53%, respectively, due to reduced antioxidant protection of non-enzymatic and enzymatic 

chain. 

Thus, vitamin and mineral complex "Valetek-SP Active" has an antioxidant effect. 20-day 

intake of vitamin and mineral complex "Valetek-SP Active" inhibits the activation of lipid 

peroxidation products and increases antioxidant protection of athletes, which gives grounds to 

recommend the use of this complex dietary supplement as a means of effective antioxidant 

support of athletes’ organism. 
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Table 1  

Indicators of antioxidant defense athletes 

 Group 1  

  (drank a drink)  

  (n = 21) 

Group 2  

  (did not take a drank)  

(n = 18) 

1st day 10th day 20th day 1st day 10th day 20th day 

LMAO,  

mg eq / ml 

Eritrea. 

0,065 

± 

0,00 

0,098 

± 

0,00** 

0,130 

± 

0,01*** 

0,068 

± 

0,00 

0,072 

± 

0,00 

0,087 

± 

0,00 

SOD, umol / 

min. ml 

0,061 

± 

0,00 

0,060 

1± 

0,05 

0,061 

± 

0,00 

0,061 

± 

0,01 

0,062 

± 

0,00 

0,061 

± 

0,00 

CAT 

0,700 

± 

0,03++ 

0,625 

± 

0,05* 

0,592 

± 

0,05**++ 

0,509 

± 

0,05 

0,467 

± 

0,04 

0,251 

± 

0,03 

*р<0,5;  **р<0,001; ***р<0,0001 in the first group in comparison with the first day of 

study; +р<0,5;  ++р<0,001; +++р<0,0001  in comparison with the second group. 

 

 

 Fig. 1. TBA-RP concentration (nmol / L) in athletes who drank and not drank a vitamin drink 

"Valetek-SP Active", within 20 days. 

 



85                                                                                                                                  3 (47) 2014 
 

 Fig. 2. Level indicator antioxidant balance before and after vitamin drink "Valetek-SP Active" 
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Identification of Risk Factors in Schoolchildren of the Sakha (Yakutia) Republic:  the 

Results of a Comprehensive Survey in the Health Centre for Children 

Egorova T.V., Savvina N.V., Savvina A.D., Lazareva A.A., Govorova M.D., Pavlova O.N. 

 

ABSTRACT 

In the article the possibilities, value and a role of screening researches in the Health Centre 

for formation of a healthy way of life for children and teenagers are considered. The state of 

health of children is studied on the basis of results of the testing on a hardware-software complex 

and inspections on the installed equipment. In structure of morpho-functional pathologies on the 

1 place are functional infringements of cardiovascular system; on the 2 place is oral cavity 

pathology, further – disharmonious physical development. 

Keywords: children, teenagers, Health Centre, complex inspection, formation of a healthy 

way of life.  

Urgency. The problem of high level of death and depopulation in the Russian Federation 

requires the safety of children’s and teenager’s health. This problem has the special medical and 

social importance. The increasing number of diseases, death, social conditioned diseases of 

teenager’s - a labor potential of society, bring up the problem of their health in rank of national 

safety.  

The World organization of the public health has defined the health as condition of 

physical, emotional and social welfare, but not only absences of diseases or physical defects. The 

definition of "full health" includes physical, mental and spiritual health. Physical health is a 

normal work of all systems, absence of the diseases. Mental health is a general emotional 

comfort of the person, who lives in harmony with himself and surrounding world. Moral or 

spiritual health is a system of values and life’s aims, motives, respect ofhuman values, morals 

and laws [1]. 

Many forms of the pathological conditions develop in childhood under the influence of 

unfavorable surroundings factors. For instance, atherosclerosis, diabetes and 

particularlyhypertension disease begin at childhood. Functional and morphological deviations of 

children quite often pass to chronic diseases. So prevention of the chronic diseases must include 

increasing of the resistant power of the organism and liquidation of the health state’s pathologies 

[3]. 

Permanent residence in the Far North promotes at children and teenagers forming of the 

row resistant risk factors of diseases of cardiovascular system. Being long indoors creates the 
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condition for hypoxia and hypodinamia. The shortage of the motion with not well-balanced diet 

brings lipid metabolism disturbance and overweight at the expense lipopexia in hypodermic 

cellulose. Direct cardio – angiotrophic effect, rendered by complex polar circle factors, promotes 

increasing of the arterial pressure and the following development of arterial hypertension, being 

as the most important predictor and complication of diseases cardiovascularsystem, so and 

independent nosologic form. The spread of arterial hypertension among adult population of the 

Sakha Republic is 30,3% [4]. 

Functional and morphological deviations of children quite often pass to chronic diseases so 

prevention of the chronic diseases must include the growth of a resistant power of the organism 

and liquidation disturbances of the health state [3]. 

Objective: revealing of risk factors of non- infectious diseases development of 

schoolchildren by the comparative analysis of results examinations of children in countryside by 

the mobile Health Centre for children on organizing healthy lifestyle for 2012. 

 Research papers and methods. The Health Centre for children was opened on the 

functional base of children’s hospital in December 2010. In December 2011 due to Program of 

the Modernization was purchased the Mobile Health Centre, which has allowed to widely 

practicing the exit inspections in regions of the republic.  

The Object of the research is the healthstate ofchildren and teenagers aged 6-17 (the school 

children) fromYakutsk and 8 regions of the republic (Amginsky, Ust-Aldansky, Momsky, 

Eveno-Bytantaysky, Olekminsky, Gorny, Hangalassky, Kobyaysky).  By these inspections was 

organized the analysis of 4095 medical cards of patients of the Health Centre (the registration 

form 025). From them: the number of  school children from Yakutsk was 3135 (76,5%), number 

of rural schoolchildren was 960 (23,5%). 76,4% of the examined children belong to age group 

from 6 to 14 years, a quarter - to age group from 15 to 17 years. All children of the general 

schools from Yakutsk were directed on complex inspection by medical workers of the 

educational institutions, rural children – by medical organizations on the permanent residence. 

THE MATERIAL OF THE RESEARCH: report form number 68 "Information about 

activity of the Health Centre" for 2012 ( adopted by order  Russian Ministry of Health and Social 

development  from 19.08.2009  number 597); report form  number 50 "Information about 

activity medical organizations of the Sakha Republic, directed to organizing healthy lifestyle and 

implementation preventive medical activities” for 2012 ( adopted by order Ministry of Health of 

the Sakha Republic) from 01.12.2011  number 01 - 8/4 - 1950); facts of the 4095 medical cards 

of the patients of the Health Centre(the report form 025). 
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The Physician defines on the grounds of results of the testing on hardware-software 

complex and inspections on installed equipment the most probable risk factors, functional and 

adaptive reserves of the organism with provision for age particularities, forecast  the health state, 

makes clear about a healthy lifestyle, forms the individual program on healthy lifestyle and 

correcting programof the health deviation.  

Educational activity of the Health Centre is obligatory. In the Health Centre are organized 

studies at health school, consultations, seminars and lectures for children, conferences for parents 

on forming healthy lifestyle. The physicians of the Health Centre, who pass special training, 

carry on studies. The Specialists of the Centre closely cooperate with educational institutions of 

the town. 

Statistical processingof results was conducted with the using of the program SPSS.13 and 

computer program of the processing Microsoft Excel. Probability of the error r<0,05 was 

estimated as signified.  

RESULTS OFTHE RESEARCH AND DISCUSSION 

 Distribution of children on groups of health has revealed the low factor health children 

among rural schoolboy 8,7 % against 17,3% town schoolboy (r<0,05).  Functional deviations are 

revealed at 82,6% of town schoolchildren and 92,3 % rural schoolchildren (r<0,05) (table 1).  

For all schoolchildren with risk factors of the diseases development were recommended 

individual plans on correcting of the health deviation and on healthy lifestyle. 
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Table 1 

Distribution of schoolchildren fromYakutsk and regions of the Sakha Republic on group of 

health (absolute number, %) 

Group of health Yakutsk n=3135 Regions n=960 

Absolute 

number 

% Absolute 

number 

% 

1 group 544 17,3 84 8,7 

2 group 2567 79,9 721 75,0 

3 group 79 2,5 111 11,5 

4 group 8 0,25 24 2,5 

total 3135 76,5 960 23,5 

The comparative analysis of results complex examination has shown that practically each 

second rural pupil (47,6%) needs in oral hygiene (tabl.2). 30% of rural children have only tooth 

decay. If procedures on oral hygiene were conducted regularly, theywere ascribed to group of 

healthy children. In some regions (Eveno - Bytantaysky, Ust - Aldansky, Momsky) is extremely 

low organization of stomatology services; also exists low responsibility of the parents for health 

of their children and low medical activity of the parents. As to schoolchildren who lives in 

Yakutsk, conditions of oral hygieneare much better, but percent of children, who needs for oral 

hygiene is remain high 36,7% (r<0,05). 
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Table 2 

Comparative results of the complex examination schoolchildren of Yakutsk and regions of 

the Sakha Republic (abs. number, %) 

Indicators(risk factors) Yakutsk 

n=3135 

Regions 

n=960 

abs.number % abs.number % 

Short height 331 10,5 135 14,0 

High height 526 16,7 166 17,0 

Overweight 351 11,1 117 12,1 

Lack of weight 111 3,5 82 8,2 

Increasing of the arterial 

pressure 

159 5,07 18 1,8 

Low arterial pressure 32 1,02 8 0,8 

Pathologies of the warm-

vascular system 

676 21,5 144 15,0 

Increasing of glucose levels in 

blood 

258 8,2 28 2,9 

Increasing of cholesterol in 

blood 

234 7,4 24 2,5 

Increasing of carbon dioxide 561 17,8 60 6,2 

Number of children who needs 

oral hygiene 

1152 36,7 457 47,6 

Anxiety 554 17,6 137 14,2 

Pathologies of body 

composition 

668 21,3 287 29,8 

Declining of the lung capacity 756 24,1 117 12,1 

Declining of oxygen 

saturation 

10 0,31 7 0,7 

The number of absolute 

healthy children 

544 17,3 84 8,7 

 

Each fourth pupilfrom Yakutsk and each third rural child have a declining in physical 

development (r>0,05). Motor development and pubertyare closely connected with physical 

development. The expressed deviation from standard of the physical development, as a rule, 
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means the pathologiesof the processes of the growing and maturation of the organism. At the 

same time significant rapid physical development can be sometimes even more dangerous than 

essential retarding of the physical development, which nearly is indicative of presence hormone 

disturbance. The pathology of the body composition is high among rural schoolchildren, as effect 

of the deviation in physical development.  

The truly difference is revealed in pathology of the functioning the cardiovascular system 

that reveals itself basically in the violation of the heart rhythm more among the town 

schoolchildren on 6,5%, also on 3,27% above children with arterial hypertension.  

The express analysis glucose and cholesterollevel on the blood periphery has shown that 

among the town children in 2,5 - 3 times above than  among rural schoolchildren. This is 

explained with the features of nutrition, the low consumption of the natural products, as fish, 

meat, dairy products, and cereals. Yakut national dishes are used very seldom; moreover town 

children much often use sugar, sweets, carbonated water and pastries.  Also in town conditions it 

is difficult to keep the regime of diet.  

The daily routine of modern town schoolchildren is characterized by declining motor 

activity, that confirmed by results of the complex examination. The High level of the carbon 

dioxide 17,8% against 6,2% among rural schoolchildren, declining the lung capacity  24,1% 

against 12,1% (r<0,05). In fundamental study of the professor A.G. Sucharev is revealed closely 

correlation dependency between level of the motor activity and development of the muscular, 

cardiovascular and respiratory systems by children, as well as the degree of their power to resist 

the disease (1999). The deficit of the motor activity is accompanied with the disturbance of the 

physical development, the reduction of the functional possibilities of the organism (general 

physical abilities to work) and adaptive status, development inadequate reaction a cardiovascular 

system on load and vegegetative dysfunctions, weakness supporting-motor device [2]. 

In the each sixth town schoolboy and each seventh rural schoolboy high level of anxiety 

(r>0,05) is revealed. The stress reasons of schoolchildren can be a big volume of the educational 

program at schools and lack of time to do it.  

The Complex examination on hardware-software complex has allowed reveal multilateral 

notion about psycho-emotional and functional conditions town and rural schoolchildren.  

CONCLUSION 

Thus, complex examination at the Health center revealed a high level of risk, foreground 

were functional disorders of the cardiovascular system, chronic foci of infection (caries), 

abnormalities in physical development (overweight, underweight, short stature), functional 

disorders of breathing. 
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In the context of increased physical and psychological stress in modern schoolchildren 

screening allows early detection and correction of various deviations of health and disease states, 

it is extremely important from the standpoint of the prevention of chronic diseases and early 

compensation of somatic pathology. 
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The Problems of Diagnosis of Reactive Arthritis in an Outpatient Clinic 

A.E. Mikhailova, R.N. Zakharovа, V.G. Krivoshapkin 

 

ABSTRACT 

Objective: to study the clinical characteristics of reactive arthritis in outpatients. 

Material and methods. 40 pts visited out-patients were under questionnaire, including 60% 

female and 40% male, mean age 34.1 ± 9.6 years. They underwent a clinical examination, 

laboratory and X-ray diagnostics. 

Results. Depending on the duration of the disease, patients were divided into three 

categories: patients with acute course was - 9 (22.5%) patients, subacute - 2 (5%) and chronic - 

29 (72.5%). Clinical examination showed that the majority of patients had mono-oligoarthritis of 

the lower limbs, enthesiopathies and concomitant Chlamydia infection. 

Conclusion. Thus, in order to reduce the incidence of chronic disease research it is needed 

to identify the cause of the infection in the early stages of the disease, to assess the condition of 

the joints through ultrasound Due to the fact that the reactive arthritis refers to seronegative 

spondyloarthritis, determination of the presence of HLA-B27 would be of practical and scientific 

value. 

Keywords: reactive arthritis, Chlamydia infection, mono-oligoarthritis. 

 

INTRODUCTION 

The term "reactive arthritis" (ReA) as a nosological form was first proposed in 1969 by 

Finnish researchers P. Ahvonen, K. Sievers u K. Aho, to describe arthritis in patients who had 

undergone Yersinia enterocolitis (Ahvonen P. et al., 1969). According to modern ideas, ReA is 

divided into 2 groups - urogenital (Chlamydia) and postenterocolitic (Yersinia, Salmonella, 

Campylobacter and Shigella). 

Reactive arthritis is an immune inflammatory disease of the joints, initiated foci of 

infection in the intestine or urogenital tract, having the characteristic clinical picture with the 

involvement of the peripheral joints and spine, and often takes a chronic course [1, 2]. 

The incidence of ReA adult population of Russia in 2000-2010 (absolute number, 

thousand) according to statistical data MH Russia, shows that the total number of registered 

patients with ReA remained fairly stable throughout the period, with the lowest rate in 2006 - 

44.4 thousand, to Unfortunately, in 2010 it increased to 51.1 million (6.7 million, or 13.2%). The 
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number of patients with a primary diagnosis of ReA was in 2006 16,252, and in 2010 - 19 385, ie 

16.2% [3]. 

ReA usually get sick of working age, causing temporary, but sometimes persistent 

disability. Because of this, the disease has a social significance. 

The purpose of this study was to investigate the clinical characteristics of reactive arthritis 

in the outpatient cohort of patients. 

MATERIALS AND METHODS 

For the diagnosis of reactive arthritis have been applied criteria of the American 

Rheumatism Association [2]: 

1) asymmetrical seronegative arthritis; 

2) urethritis or cervicitis, diarrhea; 

3) inflammatory changes of the eye; 

4) skin and mucous membranes. 

All patients had clinical, laboratory and radiological diagnosis. To verify the causal 

infection patients underwent testing of biological material from the urethra and / or cervix by 

Chlamydia trachomatis, Ureaplasma urealiticum and Mycoplasma hominis using the polymerase 

chain reaction (PCR), and immunofluorescence method used and the formulation of the indirect 

hemagglutination with Yersinia and Salmonella antigen, seeding Fecal dysentery group. 

RESULTS AND DISCUSSION 

The study included 40 patients with a mean age of 34,1 ± 9,6 years. 

Among the patients were women - 24 (60%) and men - 16 (40%). An acute illness with a 

duration of 1 month and 6 months was observed in 9 (22.5%) patients, subacute - with a duration 

of 6 months. 12 months - y 2 (5%) and chronic over 12 months. - In 29 (72.5%) patients. 

It should be noted that the acute course was observed in young people, where the average 

age was 22 ± 3,5. Joint disease characterized mono arthritis in 3, oligoarthritis in 6, it should be 

noted all observed enthesiopathies. Development of disease after chlamydial infections, 

genitourinary was found in all patients. 

In subacute during a mean age of 27,5 ± 0,7, also had connections with Chlamydia 

infection was detected mono arthritis. 

During the chronic mean age was 38,3 ± 7,5, disease duration 1,9 ± 0,7. These data show a 

trend of increasing age of chronic disease. The chronic course of the 29 patients, 3 (10.3%) 

occurred enterocolitic arthritis. Of these, one patient had chest X-ray revealed bilateral 

sacroiliitis I stage. Joint damage was characterized by oligoarthritis in 2 and one mono arthritis. 

Pain in the lumbosacral region were moderate and the movement of the spine remained. 
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If ReA chlamydial origin often met oligoarthritis - 19 (73.1%) than mono arthritis - 7 (26.9%). 

Unilateral sacroiliitis was observed in 8 (30.8%) patients. 

In addition, 14 (53.8%) patients had clinical manifestations enthesitis - inflammatory 

changes in tendon insertions (ligaments, joint capsule) to the bone. 

Regardless of the duration of the disease in 9 (22.5%) patients had a history of eye disease. 

At the time of the inspection 2 (5%) of the patients were examined and treated, and the rest were 

no inflammatory changes. An objective examination of skin lesions in patients at the time of the 

inspection were found. At the time of the survey the current chlamydial infection was detected in 

15 (37.5%) of these patients and in 5 (33.3%) of the patients was associated with ureaplasma and 

9 (60%) patients with mycoplasma infection. The patient was assigned to antibiotic therapy. 

Of the 24 women, 11 (45.8%) showed an inflammatory disease of the genitourinary system, 

among men - in 7 (43.7%). It should be said that all patients with acute and subacute diseases of 

the genitourinary system had. Among patients with chronic disease of the genitourinary system 

were found in 7 (24.1%). 

More frequent were clinical manifestations of inflammation in the knee and ankle joints. 

When X-rays of the affected joints in 7 (17.5%) patients had initial symptoms of osteoarthritis of 

the knee and heel spurs, 3 (7.5%), while the majority - no changes detected. 

According Gaponova T.V. ultrasound of the joints is significantly more informative than 

X-rays. Unfortunately, due to the lack of ultrasound examination of the joints, the survey 

conducted [4]. As a result of changes in the joints is detected only for chronic conditions. 

As is known [5] determining Chlamydia DNA using dot hybridization of nucleic acids 

using polymerase chain reaction, has a high specificity and sensitivity. Unfortunately, this study 

is not carried out in many encampments, as a result of patients fails to receive adequate therapy, 

which in turn leads to chronic arthritis. Also, the question remains diagnosis of genetic 

predisposition to seronegative spondyloarthritis patients, particularly in non-differentiated 

arthritis, which is to determine the presence of HLA-B27 antigen class 1 human major 

histocompatibility complex. 

CONCLUSIONS: In inflammatory lesions of the joints, especially in young patients, it is 

necessary to investigate the presence of an infectious agent. And it would also be advisable to 

conduct ultrasound joints at the mono-oligoarthritis. Due to the fact that the reactive arthritis 

refers to seronegative spondyloarthritis, determination of the presence of HLA-B27 would be of 

practical and scientific value. 
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D. P. Skachkov, A. L. Shtilerman 

First Results of Treatment of Patients with Bullous keratopathy by Corneal Collagen 

Cross - Linking Method 

 

ABSTRACT 

Cross - linking method is based on the combined use of ultraviolet radiation and 

photosensibilizer. The method relies on increasing the number of inter-and intra fibrillary 

covalent links between collagen fibers. In recent years, researches on the applicability of cross-

linking in patients with endothelial- epithelial dystrophy of the cornea were held. 8 patients (8 

eyes) with bullous keratopathy were observed who underwent the cross-linking of the cornea. 

Conducting cross-linking of corneal collagen in patients with bullous keratopathy in the early 

postoperative period can reduce swelling, increase the transparency of the cornea, and improve 

visual acuity and corneal arrest syndrome. 

Keywords: cross-linking, collagen, keratopathy. 

INTRODUCTION 

Bullous keratopathy is a dystrophic disease of the cornea that develops as a result of the 

loss or dysfunction of endothelial cells. As a consequence there is penetration of intraocular fluid 

in the cornea, impregnating her layers and disruption of water and salt metabolism. As a result, 

there is swelling, corneal opacity, which is manifested decrease in visual acuity, as well as the 

formation of bubbles in the epithelium - "Bull", which, torn form erosive surface and thereby 

cause severe pain, tearing and photophobia [3]. 

Drug treatment of bullous keratopathy and ineffective is that a symptomatic drugs.     

Currently, a new method of treatment of corneal pathologies - corneal collagen cross 

linking [4,5]. 

Cross linking is based on the combined use of ultraviolet radiation and photosensibilizer 

helps to strengthen collagen fibrils and increase biomechanical stability of the cornea. The 

method relies on increasing the number of inter-and intra fibrillary covalent links resulting from 

exposure to ultraviolet radiation on riboflavin, with the release of free radicals, which induce the 

formation of cross-links between collagen molecules [1,2]. 

Designed Seiler T., Wollensak G. 2003 collagen cross-linking method has been used 

successfully in the treatment of progressive corneal ectasia different etiology [6,7]. 

In recent years, research on the applicability of cross-linking in patients with endothelial-

epithelial dystrophy (EED) of the cornea [1,5]. 
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Purpose - to determine the efficacy of corneal collagen crosslinking treatment bullous 

keratopathy. 

 

MATERIAL AND METHODS 

 The Department of Eye Microsurgery of the Amur Regional Hospital under observation 

were 8 patients (8 eyes) aged 65 - 83 years from the bullous form of induced corneal dystrophy 

(photo № - 1), which in the acute phase was conducted cross-linking of corneal collagen. 

Indication for the procedure UV - irradiation with riboflavin was bullous stage endothelial 

- epithelial corneal dystrophy with severe corneal syndrome.    

Contraindication for cross linking was the presence in patients with a history of herpetic 

keratitis, increased intraocular pressure, corneal thickness less than 400 microns, allergic 

reactions to riboflavin. 

All patients underwent pre-and postoperative period received a standard eye examination. 

Besides it the patients underwent pachymetry. 

During the night before the operation antiinflammatory (diclofenac 0.1 % solution) and 

antibiotics (ciprofloxacin 0.3 % solution), 4 times a day were prescribed. The operation was 

performed by standard procedure. Local anesthesia was carried instillation of 0.4 % solution 

oxibuprocaine. After blefarostat installing there was performed corneal deepitelization, short 1 - 

2 mm to limb area. Thorough and complete removal of the epithelium is necessary in order to 

more easily riboflavin below lying in a penetrated layers of the cornea , which is necessary to 

protect the corneal endothelium , lens and retina from the damaging effect of UV light. 

Thereafter, the patient was instilled a solution containing 0.1% of riboflavin, for 30 minutes 

every 3-5 minutes. The unit UFalink (Russia ) effects on the cornea was performed with 

ultraviolet irradiation ( 370 nm, E = 3,0 mW/cm2) for 30 minutes. During UV- irradiation 

continued instillation of riboflavin solution every 5 minutes. After an automatic shutoff device 

cornea was washed with saline was instilled into the conjunctival cavity antibacterial drops - 

ciprofloxacin 0.3%, imposed a soft contact lens. Postoperatively topically administered antibiotic 

(ciprofloxacin 0.3% solution), anti-inflammatory (diclofenac 0.1% solution) and reparative 

(korneregel) therapy (photo № - 3). Contact lens removed after complete epithelialization of the 

cornea. 

Follow-up examinations were carried out on the 1st, 7th, 14th day and at 1, 2, 3   months 

postoperatively. 
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RESULTS AND DISCUSSION 

As a result of surgery all patients had preserved the integrity of the cornea, docked and 

inflammatory pain. Corneal epithelialization process was completed in an average of 6,1 ± 1,2 

day. Biomicroscopy after removing the lens epithelium full (photo № - 2). According 

pachymetry after 14 days there was a tendency to a decrease of the average cornea thickness of 

65 ± 3,1 mm and hence the reduction of edema. After 3 months pachymetry indicators were 

below baseline by 134 ± 2,6 mm. By the end of the first week after crosslinking was an increase 

in visual acuity from 0.01 to 0.06. In one case, an increase in visual acuity from 0.05 to 0.4. 

Increased considerably and the transparency of the cornea was stable, even at day 7 became 

more clearly the detailed structure of the anterior chamber (photo № - 3). 6 patients showed a 

significant decrease corneal syndrome throughout the observation period in 2 patients operated 

relapse pain of varying severity that required additional medical correction destination. 

Positive clinical corneal collagen cross linking effect in patients with bullous keratopathy , 

presumably associated with the effect of " contraction " which occurs when reducing the area for 

the number of existing corneal endothelial cells , they can improve the barrier function of [ 1,2 ] . 

Also occurs after exposure to strengthen the links between collagen fibers prevent the 

penetration of intraocular fluid in the layers of the cornea .Using the method of cross-linking of 

collagen in the treatment of patients in the advanced stages of EED requires further research and 

analysis of long-term results. 

CONCLUSIONS 

Conducting cross-linking of corneal collagen in patients with bullous keratopathy in the 

early postoperative period can reduce swelling, increase the transparency of the cornea, and 

improve visual acuity and corneal arrest syndrome. 

                    

 a                                                                                           b 
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                               c 

The patient's eye before cross linking (a), after 1 day (b) and 7 days after cross linking. 
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Perspectives of the Study of Adaptive-Immune Reactions Spectrum after Different 

Treatment Technologies of Uterine Fibroids 

E.V. Bashirov, M.L. Polina, N.I.Duglas 

 

ABSTRACT 

The study included women with uterine myoma after various treatment technologies 

(laparotomy and laparoscopic myomectomies, uterine artery embolization). The features of 

adaptive variability and immunoreactivity in the early and late postoperative period were under 

study. 

These adaptive- immune profile features allow predicting the likelihood of complications 

and disease recurrence after breast-conserving various interventions depending on the 

availability of therapeutic measures. 

Keywords: uterine myoma, conservative myomectomy, uterine artery embolization, 

adaptive response, immunoreactivity. 

 

INTRODUCTION 

Urgency of the problem of optimization approaches in the management of women with 

uterine myoma determined decrease in their quality of life, coupled with the symptoms of the 

disease, a combination of hyperplastic endometrial diseases , infertility , and postoperative 

complications urogynecological which result becomes a statement of annual demographic and 

economic losses of society [ 4,5,9 , 15]. 

Contrary to the appearance and the introduction of advanced endovideosurgical and 

endovascular treatment of uterine fibroids, the frequency of recurrence of the disease requires an 

analysis of the adequacy of the choice of intervention [7, 10, 11, 12]. 

Change radical approach - hysterectomy, often practiced in routine gynecological practice 

as well as due to late treatment of patients for medical help in symptomatic uterine myoma larger 

organ for treatment technology identified the need to revise the priority choice of access. 

Modern contingent of women with uterine myoma much «younger», a quarter of them are 

infertile, others to be realized reproductive function [2, 3, 9]. That is why the problems of doing 

such a multifaceted group of patients are not only to eliminate the symptom of the disease and 

relapse prevention, but also in maintaining their child-bearing potential. 

Obviously, improving the treatment of uterine fibroids technology requires not only to the 

effective conduct of conservative plastic operations with respect for reproductive functional 
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reserve, but also to minimize their negative effects on all body systems. However, these domestic 

and foreign literature about the immediate and long-term effects of interventions with uterine 

fibroids are ambiguous , the different priorities of choice - from the standpoint of the age of 

patients , localization of nodes , the presence of concomitant hyperplastic processes of the uterus, 

the technical skills of the surgeon [ 13,14]. 

Fears of complications of laparoscopic approach consequences - endoscopic scar ruptures 

during childbirth identified priority in favor laparotomic myomectomy competition which began 

to make uterine artery embolization (UAE ) [ 8,14 ] . The data collected in the field of 

interventional radiology gynecological convince this method obviously alternative surgical 

interventions, especially - with the technical complexity of myomectomy or its accompanying 

unjustifiably high risk of trauma [7, 10, 15 ] . 

However, the conclusions about the competitiveness of UAE with other interventions due 

to the almost complete disappearance or significant reduction of clinical symptoms in contrast 

with the data on the feasibility of its implementation in women interested in childbirth . [20] 

It seems that the debate on the preferred technology for the treatment of disease, the risk of 

complications and recurrence of fibroids after various interventions on the absence of 

rehabilitation algorithm that undoubtedly affects on formation of the integral characteristics of 

the quality of life [2, 10, 17, 18]. 

There were attempts to study predictive adaptive responses significance for aggregate 

analysis of gynecological patients after laparotomic interventions from the pathophysiological 

positions [6]. Essentially, the methodology based on the principles of H. Selye (1960) about 

status and reactions of the whole organism, elaborated by L.H. Harkavy (1999) [1] on the 

variability of the body's response to stress, reduces the possibility of prenosological diagnosis of 

adjustment disorders.  

At individual data on the nature of AR after realized surgery stress in gynecological 

patients the range of immunological disorders, measured using the ELI-P test, remains poorly 

studied. 

It seems that an extensive analysis of complex adaptive variability organism of patients, 

depending on the chosen method of treatment of uterine fibroids (myomectomy, laparoscopic 

and laparotomy, uterine artery embolization) subject to the availability and scope of 

rehabilitation measures will form the evidence base the validity of such tactics. 

In connection with this we set a goal: to assess the effectiveness of rehabilitation after 

various treatment technologies patients with uterine myoma (UM) based on analyzing the nature 

of adaptive responses and immunoreactivity. 
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MATERIAL AND METHODS 

To achieve the objective a prospective study of 265 women with uterine fibroids, applied 

to the clinic for conservative myomectomy and UAE was done. Preoperative examination 

provided for pelvic sonography with Doppler, hysteroscopy, histological examination of 

scrapings of the endometrial, the treatment of chronic persistent inflammatory diseases of the 

genitals, if necessary, antibiotic therapy was performed. 

Comprehensive rehabilitation after the intervention included the prevention of adhesion, 

growth of relapse fibroids, immunocorrection treatment of hormone-dependent diseases 

dishormonal bodies’ recovery eubioz of genitals and women's reproductive function. 

Contingent of women, depending on the technology of treatment of uterine fibroids and the 

presence of postoperative rehabilitation was divided into groups : I - laparotomic after 

myomectomy (LTM) ((n = 68) - after a comprehensive rehabilitation (CR ), II - after the LTM 

and without CR (n = 16 ), III - after laparoscopic myomectomy (LPC ) and CR (n = 82 ), IV - 

after LPC and remediation without (n = 12 ), V group - after UAE and CR (n = 76 ), VI group - 

after UAE without rehabilitation (n = 11). 

Embolization was performed by the standard technique, with advanced angiographic study 

sonography nodes Doppler velocimetry; emboli were used as particles of polyvinyl alcohol 

(PVA) in size from 350 to 900 or hydrogel (AAA Company, Russia). UAE is made if there are 

contraindications to other organ-preserving treatment options or inefficiencies (hormone), nodes 

larger than 10 cm in diameter. 

On postoperative phase evaluated the nature of adaptation reactions (AR) on the 7th day, 

and a month after the intervention, depending on the availability of the CD and in her absence on 

the basis of leukocyte count in the peripheral blood smear procedure LH Harkavy et al. (1990). 

Isolated types of adaptive responses: response training (RT), calm reaction activity (CRA), 

reaction increased activation (RIA), reaction to chronic stress (RCS). 

To study the serum immunoreactivity, reflecting the number and affinity of some natural 

autoantibodies embryotropic interacting with proteins - regulators of embryogenesis method was 

applied " ELI-P - 1 Test » (ELISA-detected probably of pathology), based on a standard ELISA. 

Studies were performed one day after the various treatment technologies, month and 3 months. 

Statistical processing of the results was performed using the statistical software package 

Statistica v.6.0. program and Microsoft Office Excel 2003. 

To identify the significance of differences between the parameters of the random variables 

we used Student's test. The level of statistical significance adopted p <0.05. 

RESULTS AND DISCUSSION 
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Spectrum of AR in a month after the intervention showed a predominance of RCS is 

rehabilitation compared with those in groups where practiced introduction of therapeutic 

measures , regardless of the method effects on uterine tissue : twice as often in the LTM ( 

68.8%) (p < 0.05) and LPC (41.7% ) , four times at least - at the UAE ( 45.4% ) ( p <0.05) (Fig. 

1) . 

After CR RCS prevailed in LTM - a third - and a half times more frequently than in the 

LPC, three times - in UAE (10.5%). 

Following rehabilitation measures identified in the dynamics of the increase in CRA in 

comparison with the results on the 7th day after the intervention : after LTM - from zero to 

23.5% , LPC - from 19.5% to 34.1% , UAE - from 27.6 % to 42.1 %, whereas in the absence of 

CR - only 7.9 % of the women on average. Dominant PCA defined in UAE - almost five times 

more compared to the rate in the group without treatment complex (9.1%) (p <0.05). Month after 

various technologies treatment of uterine fibroids increased frequency RT just outside the 

Kyrgyz Republic, the highest rate was determined after LPC - a third of women (33.3%) , 1.2 

times higher than after UAE (27.3%) , almost twice - after LTM ( 18.8%). 

With the help of ELI-P test that evaluates the amount of embryotropic autoantibodies - 

integral marker systemic immunity, revealed the prevalence of abnormal immunoreactivity in all 

groups by day ( average, 94.8 %) , regardless of the type of intervention , as a natural corollary to 

the operational stress vectoring in immunodeficient state ( after the most significant LTM - 

83.3%) (Fig. 2). 

Predictions of improving the quality of life for a number of parameters analyzed scale was 

based on the statement of normoreactivity month after intervention with the implementation of 

the CR: LTM - at 22.0% , LPC - 59.7 % , UAE - 53.9 % of women. 

Prognostically unfavorable in terms of UM relapse after intervention is believed to be 

abnormal immunoreactivity recorded in the absence of the CR. Hyporesponsiveness predominant 

in women after LTM (68.7 %) - in contrast to half of the figure , after the LFM ( 41.7 %), two 

times - after the UAE (36,4%) (p <0,05). 

Hyperactive answer is therapeutic measures rarely recorded: one-third (33.3 %) after LPC, 

almost half (45.4%) who underwent UAE, and only 6.2% - after LTM (Fig. 3). 

Adherence to treatment and health cures before and after treatment of MM determined 

predominance of normoreactivity in 56.8% of women on average , describing the mode of action 

on the tissue at the LPC and UAE as gentle ; in LTM - twice less , only 22 % (p <0,05). 

Hyperreactivity after KR met twice more after UAE than after LPC (27.6% and 14.6 %, 

respectively) (p <0.05). 
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Validity of optimization approaches in the treatment of women with MM and 

implementation of restorative course after various interventions, as is the importance of doing an 

adequate preoperative evaluation confirms dynamic immunoreactivity after 3 months. 

In the absence of therapeutic measures was diagnosed with abnormal production of 

autoantibodies embryotropic: hyporesponsiveness in 75.0 % of women after LTM - 1.7 times 

more than the LPC and after embolization (p <0.05), hyperreactivity - a third (34.8 % on 

average) after UAE and LPC and only 6.2% - after LTM (Fig. 4). 

Normoreactivity in the absence of health course after various treatment technologies MM 

revealed less: 2.6 times - after LTM (18.7%), 4.3 times - after LPC (16.7%) and the UAE 

(18.2%) (p <0.05). 

Reduced quality of life in patients with uterine myoma conditioned the negative symptoms, 

reflected on the parameters associated with physical activity, pain, psychological health, most are 

concerned with women metrorrhagia. Regression of symptoms after 6 and 12 months after 

various treatment technologies until the normalization condition, with the most dynamic quality 

of life after UAE LPC and testified about the effectiveness of therapeutic interventions and 

pathogenetic validity reductive repetition rate in the postoperative period. 

CONCLUSIONS 

These results suggest that post-operative evaluation of neurohumoral reactivity with testing 

for ELI-P-test and adaptation profile and subsequent correction of diagnosed disorders allows to 

predict the optimal recovery of functions of the reproductive system to the achievement of 

"comfortable" quality of life. It is found that the positive changes in the state of women after 

various treatment technologies for uterine myoma is accompanied by a shift of stress in 

Antistress reactions, negative - in adverse, most pronounced in the aggressive influence on 

uterine tissue. This confirms the priority of UAE and LSM by less traumatic influence compared 

with LTM. Type of immunoreactivity in conjunction with AR is not only a predictor of 

complications during the postoperative period, long-term recurrence of the disease, but also to 

measure the usefulness of ongoing rehabilitation course. 
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Fig. 1. Adaptation Character Profile month after various treatment technologies for uterine 

uterus depending on the presence/absence of rehabilitation therapy 

 

 

Fig. 2. Types of  immunoreactivity day after surgery. 

 

 

Fig. 3. Option of immunoreactivity month after various treatment technologies uterine 

myoma, depending on the presence/absence of rehabilitation therapy  
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Fig. 4. Option of immunoreactivity after 3 months of treatment with different technologies 

uterine fibroids depending on the presence / absence of rehabilitation therapy 
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Organization of Drug Supply in Rural Areas on the Example of Megino - 

Kangalassky Region of the Republic Sakha (Yakutia) 

 Tarabukina S.M., Akimova A.M. 

 

ABSTRACT 

Research organization of drug supply in rural areas, including changes with the 

introduction of the Federal Law of 12.04.2010 № 61-FZ "On Circulation of Medicines" were 

held. Availability medicinal aid in settlements of the region, the degree of public satisfaction, 

range and quality of pharmaceutical care in the area were evaluated. 

 

Keywords: drugs and medical products, territorial subdivisions of district hospitals, drug 

supply, consumption of medicines per capita. 

 

INTRODUCTION 

Health care is a special sphere of social policy whatprovides citizens with medical and 

pharmaceutical care.Currently, the volume and quality of pharmaceutical care provided to the 

population largely differs depending on the place.For the rural population in remote areas it is 

influenced by a number of complex factors: low transport accessibility, low population density in 

rural areas, the reduction in the rate of social infrastructure, adverse socio-demographic situation; 

low income of rural residents; high rates of disease and injury. [1] 

According to official statistics, almost one third of the population lives in rural areas, so 

the problem of organization of medicinal maintenance in rural areas, the problem of quality of 

providing pharmaceutical care and quantitative assessment of its level still remain relevant [7]. 

Due to Republic Sakha (Yakutia)’s geographical location and climate, extremes peculiarities of 

organization of medicinal maintenance in rural areas are even more complicated. 

To solve the problem of drug supply in rural areas, where are no pharmacies,the notion of 

"rural settlements where there are no pharmacies" appeared in the Federal Law of the Russian 

Federation from 12.04.2010 # 61-FZ "On circulation of medicines". 

According to the points of law,the organization of pharmaceutical activities, medical 

institutions and their separate subdivisions, located in rural areas, what do not have 

pharmaceutical organizations, are authorized to carry out retail trade in drugs.[9] 

Objective: research of drug supply in rural areas on the example of the Megino-

Kangalassky region. 
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MATERIALS AND METHODS 

The objects of the study are the territorial subdivisions of the district hospital in 16 

settlements of Megino - Kangalassky region, where there are no pharmacies, pharmacies three 

settlements of the district with the highest population density. During the study, the sociological 

questionnaires, group of the survey), statistical (sample analysis, content analysis), research 

methods were used. Information processing and results data were carried out using statistical 

economic-mathematical methods. 

540 inhabitants of settlements with no pharmacies, 6 heads of pharmacies district, 16 

employees of territorial subdivisions of the district hospital (paramedics) participated in the 

research. 

RESULTS AND DISCUSSION 

Megino-Kangalassky region is one of the agricultural areas inhabited by 3,2% from the 

total population of the RS (y), but it occupies a small area in comparison with other areas.  It is 

referred to a group of river areas, where the typical seasonality of transport, which directly 

affects the system of drug supply. The research results can be applied to all areaslaying beside 

the river taking into account correction factors related to each locality. Megino-Kangalassky 

region is located on central Asian lowland. The Western border of region passes through the 

branches of the river Lena. There are 3 plains situated on the territory of the district: Malinska, 

Nirukta, Tugulymsky. There are many lakes - Tanghulu, Balyktakh, Arylakh, also Abalak - lake 

with healing mud. Area - 11.7 thousand km2. There are 31 municipal institution of education. 

Distance to Yakutsk: ground - 52 km, air - 70 km. The distance from the center of the district 

varies from 5 to 122 km. There are ground and air routes (the latter through sanitary aviation) 

between the settlement. The district main trade is agriculture, especially livestock (dairy cattle, 

beef herd horse breeding). Also, it includes grain-crops, potatoes, vegetables and fodder crops. 

The number of resident population on January 1, 2014 was 30445 people. The population 

density is 2,65 people per 1 sq km (2013. - to 2.65). In the Republic of Sakha (Yakutia), the 

index is 0,31 people per 1 sq km.  

Natural increase is 8.5 (2011), 9,4 (2012). Natural increase is growing. Death rate per 

1,000 population is 9.4(2011), 9,6 (2012) [3,4]. 

There are 20 medical institutions in the district. In 2013, 123, 75 units of staff doctors are 

provided, 113,75 units of staff doctors are employed, individuals working 115 persons (2012. - 

102), i.e. the proportion is 93%. 
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The system of drug supply of Megino-Kangalassky region presents only the retail level, 

and in localities with no pharmacies paramedic and midwife posts, district hospitals, medical 

clinics. 

There are 17 organizations in retail trade, including any attached branches in total. 42, 85% 

of them belong to the state segment and 57, 15% belong to the private segment. It shows the 

equality of organization of drug supply in terms of ownership. The share of state-owned 

drugstores does not inferior to private due to opening branches Pharmacy # 25. 

In the whole republic, the state and municipal forms of ownership of pharmacies began to 

decline since 2005, in view of insufficient profitability, especially in the Northern and Arctic 

regions. As a result of joint work of the line ministries with the heads of municipal formations, at 

least one state or municipal pharmacies was kept in each territorially isolated area.[8] 

The number of inhabitants per one pharmacy organization is 2,5 thousand people. The 

availability of pharmacists per 10 thousand inhabitants is 1.9. The number of pharmacists 

provided per 10 thousand inhabitants is 6.6. Compared to other regions of the Republic it is 

average, although the Megino-Kangalassky region is the most densely populated. 

Figure 1 shows the layout of pharmaceutical organizations, and FAP stations, medical 

clinics, district hospitals, which has the license for retail trade of drugs. The figure shows that 

there are only 7 pharmacies in the settlements of the region. Therefore, only 22.6 per cent of 

agriculturalcommunities are covered. Pharmacies are concentrated mainly in the agricultural 

community, located at close distances between themselves and with good transport links, as well 

as with the highest population density. In settlements with no pharmacies pharmaceutical 

supplies shall be exercised by local district hospitals, medical clinics and FAP.  

The district can be divided into 3 groups by the number of pharmacies: large settlements, 

medium towns and remote settlements. Pharmacies are concentrated, where the number of 

people is over 1000 people. FAP clinics, ambulances, district hospitals are located in all 

settlements, except those what are near to the Central district hospital (C. Petrovka, North 

Chuya). Comprising of district organizations what have license for pharmaceutical activity, is 

81%. 

Figure 2 shows that the bulk of medicinal maintenance of the population of the region 

accounts for pharmacy organizations. The share of the total turnover of separate subdivisions of 

district hospitals that have licenses for retail sale of medicines is only of 5.06%. Thus in these 

settlements account for 42 % of the district's residents.(figure 3) 

In terms of turnover greater volume of service of the population belongs to the Pharmacy 

LTD. "Maya-Pharm" among private pharmacies. This pharmaceutical organization exists since 
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1994 and has branches in remote from each other settlements with largest populations. OOO-

Maya-Pharm" works in the system of supplementary provision of medicines, accepts 

applications from feldsher’s stations of educational institutions of the Megino-Kangalassky 

region. 

The survey population subjected 18 settlements of the three groups of 30 people. The total 

number of interviewed is 540. 310 respondents were female, 230 were male. Age categories: up 

to 20 years - 48 people, up to 40 years - 155, to 60 - 216, over 60 - 121. 

Direct participation of the consumerslet us consider the provision of pharmaceutical care 

not only as a set of objective characteristics, but also as a set of perceived subjective evaluations 

[2]. 

From figure 4 shows that the predominant number of people who apply for LAN 1 time per 

month. Moreover, the highest rate of 53% is occupied by the third group of settlements. 

Respondents to the third group of settlements comment on this situation as follows: departure to 

the district centre when necessary is difficult, and lack of time in connection with employment in 

the farm, financial condition does not allow to apply for a drug more than once a month. It 

turned out that from all three groups, the largest percentage of respondents need constant drug 

administration and has some chronic disease in history. 

It should be noted that in the questionnaires stated the difference of prices for medicines in 

the Megino-Kangalassky region, and Yakutsk. This is because the approved limit retail markups 

on the list of essential drugs have different percentage. The city of Yakutsk refers to the first 

zone, where the percentage increase is 29%, Megino - Kangalassky region - a second zone where 

the percentage increase is respectively 47%. Due to the fact that the issue of pricing is a very 

sensitive topic, the difference in size of the markup population is marked as a significant 

disadvantage. 

At this time, only 17 separate divisions by paramedics dispense drugs to the population, 

which is 74%. The remaining 26% of inhabitants of settlements receive medical help only by 

referring to the pharmacies the district center. 

The method of random sampling was applied for the variability of the results of the 

questionnaire. Thus, the medical workers of 16 separate units of different settlements at a 

distance from 5 up to 122 km from the district center were subjected for the questionnaire. 

In these structures employed specialists with higher education make 42,86%, middle make 

57,14%, work experience varies from 3 to 38 years. One employee has a category of specialty 

what is the third. On average, separate units serve 450 - 520 inhabitants. 
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Values between 35 and 82 were given to the question "how many SKUs of drugs in your 

item is in stock?" List of medicines to be implemented by medical organizations having the 

license for pharmaceutical activity and their separate subdivisions, located in rural areas is 

regulated by the Ministry of healthcare of the Republic of Sakha (Yakutia)’s order from 

24.09.2010, №01-8/4-994. According to the results of the survey, the average number of items is 

67, as a percentage equal to 45,6%, which is less than half. 

"Very poor" is the answer of 12,5% mainly medical personnel involved in separate 

divisions, located in the most remote from the Central regional hospital, which was to be 

expected. 31,25% answered "satisfactory", 18,75% responded "okay", and 37,5% answered 

"unsatisfactory" (Figure 6). 

This 68,12% of interviewed medical workers answered “Yes” to the question "do you 

consider the available medical aid for the population in your community", considering that they 

sell drugs on applications of the population. 48,15% of these respondents work in the structural 

units located close to the district center. 

Those who answered "no" 31,88% attributed to the fact that there is difficult transport links, 

the low solvency of the population and a number of other reasons. 

It was noted by Federal service on surveillance in healthcare that residents of rural 

settlements that are located near cities and townswith no pharmacies, and with good transport 

links, are not interested in the purchase of medicines through the separate units of the medical 

organizations, including due to limited range and lack of discounts [5,6]. 

The question "Have actually improved medicinal assistance to localities with no 

pharmacies, after the introduction of a permit for retail sale for medical organizations?” was 

included to the questionnaire in order to evaluate the impact point in the area of retail trade 

geographically separate subdivisions of the district hospital of the Federal law of 12.04.2010 # 

61-FZ "On circulation of medicines". According to 51,67% of respondents it has improved, and 

in the opinion of 48,33% of the interviewed health care workers it has not changed. 

Six heads of pharmacies has taken part in questioning, irrespective of the organizational 

and structural forms of pharmaceutical organizations. 

According to the survey the average age of the heads of pharmacies was from 45 to 55 

years. Average of experience is 35 years. There were two pharmacists with higher category and 

two of the first category qualification. 

Research has shown that opinions about the quality of pharmaceutical care of the heads of 

pharmacies are contrary to the opinion of the population living in settlements with no pharmacies. 
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All heads of pharmacies answered unanimously "Yes"to the question "How do you think: 

has drug use in communities with no pharmacies improved after the entry of Federal law №61. 

The answers were explained by the fact that it is unprofitable to open pharmacy organization 

with a staff unitin communities with small number of inhabitants, and the position of the Federal 

law legalized the retail sale of medicines if medical workers have a license.  

It should be noted that in the course of the research showed that local hospitals are not 

included in the article of Federal law no. 61 in the implementation of pharmaceutical activity in 

separate divisions located in rural settlements lacking pharmacy organizations, the enumeration 

of the types of units (clinics, medical and first-aid stations, centers (departments) General 

medical (family) practice. Thus, 111 district hospitals out of 349 separate divisions have 

pharmaceutical license in the Republic, and in the Megino-Kangalassky region only 7 have it. 

It is advisable to apply a standard that specifies the number of inhabitants served by only 

one pharmacy, or the density of the pharmacy network for optimal placement of the pharmacy 

network is. 3 models are developed for definition of this standard: separately for each subject of 

the Russian Federation, as well as for urban and rural areas. 

Defining the number of inhabitants per pharmacy rural produced by the equation: 

Y2 = 9,65 - (0,04773 x X3 + x 1,475 X4),where Y2 - the number of inhabitants served by 

one rural pharmacy; X3 - sale of medicines and medical products in calculation on one inhabitant 

for the analyzed year (thousand rubles). X4 is the number of doctors per 1000,0 rural residents; 

9,65 - constant coefficient equations; 0,04773 and 1,475 - the coefficients of the factors. 

Y2 = 9,65 - (0,04773 x 1,898 + 1,475 x 4.8)=2,5 thousand people. 

Based on these calculations in Megino - Kangalassky region should be of the order of 12 

pharmacies. 

CONCLUSION 

Overall, the system of drug supply Megino-Kangalassky region operates repeating the 

characteristic tendencies of development of the system for the Republic and for the country. The 

share of pharmaceutical organizations is growing due to the opening of the private segment, 

production compounded pharmaceutical products, as well as throughout the country, is 

reduced.  Pharmacies concentrated in towns with the largest populations. With the introduction 

of Federal law no. 61 "On circulation of medicines" drug coverage in separate divisions of the 

district hospital is expanded, including district hospitals, but today only 74 % of them operate. 

Turnover in separate divisions for the last year has increased significantly, but at the same time, 

studies have shown that it is insufficient. It takes only 5% of turnover in the area, although in 

these settlements 42% of the population inhabits. Less than half of the assortment of medicines 
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in respect of the approved by the Republic of necessary assortment is represented. In sociological 

research workers of separate units answered 12,5% - "very poor" and 31,5% - "unsatisfactory". 

There is a necessity of amendments in paragraphs of Federal law no. 61 "On circulation of 

medicines" in the part of regulation of pharmaceutical activity in settlements with no pharmacies, 

also inclusion in the list of separate units of the hospital yet, and district hospitals is required. 
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Opinion Study of Medical Staff of Northern and Arctic Regions of the Republic 

Sakha (Yakutia) about the System of Medical Care 

Evseeva S.A., Chasnyk V.G., Dranaeva G.G., Burtseva T.E. 

 

ABSTRACT 

The article is focused on the problem of medical care in the rural areas of the North, since 

this is the most socially significant task, and has a big load of negative experiences, gender 

stereotypes and scientific and methodological errors. The article presents the view of medical 

personnel of the northern and Arctic regions of the Republic to make management decisions in 

health care.  

According to the respondents, the following factors: a shortage of specialized professionals, 

poor infrastructure, low levels of income affect the work in a health care institution. The 

proposals were introduced by the Ministry of health of the respondents in the framework of the 

modernization of the health care in 2012-2013, especially in salary, equipment facilities, 

equipping the new information technologies. 

Keywords: problems of rural health care, satisfaction of medical staff, Yakutia. 

 

INTRODUCTION 

The problem, the volume and quality of medico-social assistance to the population in rural 

areas, first of all, depend on the distance from residence facilities, staffed with qualified 

personnel and equipment, to receive specialized medical treatment, the degree of implementation 

of the social security health regulations [1]. 

Negative effects of social and political change, economic problems of recent decades had 

an impact on the livelihood of the rural population, the destruction of the basic principles of 

organization of medical assistance for this social group. Reduction by one third in the number of 

community hospitals, uncompensated, usually an adequate development of outpatient care, 

worsening the shortage of doctors in rural clinics reduced the availability of primary medical 

care. Less accessible to the rural population has also become specialized medical assistance in 

hospitals and regional and national hospitals, in connection with material difficulties of travel [2-

4]. Compared with rural doctors less security at 3.4 times and nurses-in 1.6 times. In this regard, 

the burden and responsibility on rural medical workers well above. 

Study of the opinions of the medical personnel of the northern and Arctic regions is an 

important part of the system of administrative decision-making in health care, through feedback 
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mechanisms to adjustment programmes for the modernization of industry and increase their 

efficiency. 

MATERIALS AND METHODS 

We conducted an anonymous survey of health care workers of the Republic of Sakha 

(Yakutia) on the State of rural health in 17 areas in the period of 2011-2012: Mirnui, 

Hangalasskij, Zhigansky, Abyjskij, Amginskij, Neryungri, Aldansky, Namskij, Suntarskij, 

Kobâjskij, Verhnevilûjskij, Olenekskij, Olekminsky, Verhnekolymskij, Ust-Maya, Verkhoyansk. 

In total 274 people filled questionnaires (see table 1). 
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Table 1 

Distribution of respondents by region of Sakha (Yakutia) 

Areas Number of 

respondents 

Doctors diff. Nurses Physician 

Assistant 

Midwives Nurses 

Mirniy 31 15 14 2   

Khangalasskiy 33 7 12 9 4 1 

Zhiganskiy 10 4 5 1   

Abiyskiy 5 1 3 1   

Aldanskiy 31 6 20 3  2 

Suntarskiy 10 2 7 1   

Kobyayskiy 9 3 3 3   

Olekminskiy 12 5 6 1   

Verkhnevilyuiskyi 40 7 15 4 4 5 

Olenekskiy 22 5 7 5 5  

Verkhnekolimskiy 7 3 4    

Ust-Maya 4 3 1    

Verkhoyanskiy 11 2 7 2   

Amginskiy 44 12 18 13 1  

Neryungry 3 1 2    

Namskiy 7 1 6    

Total 274 

 

RESULTS AND DISCUSSION 

An anonymous survey of health professionals working in the pediatric service of the Sakha 

(Yakutia), had revealed a number of negative health and social factors: health workers are not 

fully satisfied with the quality of medical care in a health care setting (80.6%). to work in a 

health care setting, according to respondents, the following factors: 
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1. Shortage of specialists of narrow profile -71.5%. 

2. Poor material and technical base of -59%. 

3. Lack of necessary medicines-41.6%. 

4. The constraints States doctors - 40,1%. 

5. The constraints States nurses -19,7%. 

According to respondents the level of income of health workers is only enough for food 

and essentials - 79,1%. 

When conducting medical examinations of children are having difficulty: not enough 

specialists-54.3%, parents do not have time to drive to the examination-43.7%, children do not 

want to miss school-21%. Most health professionals believe that the more time goes on the 

record of an outpatient card than the examination of the child. Over the years, has sharply 

increased paper work that impairs the preventive work. Do not fill the daily clinical journal and f. 

30, reloaded the other paper work. There is no continuity between the specialists and employees 

school-preschool Department, as well as among specialists. 

Almost all health professionals believe that over the years, the work is deteriorating and 

the figure was 97%. 

Recycling is due to the following factors: a lot of paper work (84.3%), very many different 

inspections (39.7%), land (20.8%) and rebooted.  Also consider that the work of specialists 

organized by the irrational, that unnecessarily visiting children and medical patients of 

congestion (according to respondents in 41.2% of cases). 

In the hospital, the periodic travel in connection with numerous multiple exits in Yakutsk. 

Many of them believe that if there was a continuity of work between doctors, school 

district preschool doctors, specialists would be reduced congestion and improved the clinical 

examination of children (67.8%). 

63.5% of respondents indicated a huge technical and medical assistance provided by 

pediatric NCM. However, respondents believed that there are some factors hampering the 

assessment and treatment of children in an institution of higher level, such as: insufficient 

number of quota-34% and the complex system of referral to ACS NCM (for destinations in the 

PC with the child's parents to NCM, first go to the CSF, then in Yakutsk (NCM), i.e., if the 

locality of hard-to-reach, the parents have the extra spending to get directions) (76%). 

There is a high percentage of interchangeability among doctors through: mostly doctors 

and nursing staff are women-many of them go on a decree that is the same and interchangeable 

during the holidays. 
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According to respondents in the last 5 years of health in the region was worse-12.5%; has 

not changed-48.5%; got better-30%. 21.5% of health care workers are satisfied with their work, 

60.2%-somewhat satisfied. Most medical professionals do not completely satisfied with my work 

due to lack of time for self-education due to low wages, especially among nurses, bad equipment 

of hospitals, the paramedic obstetric stations, district hospitals do not have district pediatricians, 

because of the load feeding and sleep mode is often disrupted. 

CONCLUSION 

Questionnaire of health workers had identified numerous judgments and proposals that will 

be put into practice. Certain elements of the proposals have already been implemented by the 

Ministry of Health of the Republic within the framework of the Modernization of health care, 

especially in terms of remuneration, provision of equipment, equipping the new information 

technologies. 
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Analysis of the Structure of Neonatal CHD in RS (Y) according to the Republic 

Hospital № 1 - NCM Data for 2011-2013 

T.I. Nelunova, V. G. Chasnyk.  T.E. Burtseva, E.D.Son, N. A. Afanasyeva, 

A.I. Yakovleva, T.S. Neustroyeva 

 

ABSTRACT 

The structure of congenital heart diseases (CHD) and large vessels in the newborn in the 

Republic of Sakha (Yakutia) was under study. All the share of septal defects group combined 

with functioning arterial duct and pulmonary artery valve stenosis was 82,20% of the all CHD 

(899). The CM of large vessels was 8, 90% (80) of all diagnosed cases of CHD. Complex, 

combined CHD were 4, 67% (46) of the total number of detected CHD.  

Mortality rate was 1.22% (11 cases) of the total number of children with CHD (899) and 

was formed by obstructive lesions of the aorta and complex defects. The CHD structure has a 

preponderance of boys: 476/52, 94%. The absolute predominance of children Yakuts with CHD 

was revealed: 72, 08% (648) of all diagnosed cases of CHD.  

Keywords: congenital heart disease, septal defects, developmental abnormalities of large 

vessels, complex congenital heart disease, structure of congenital heart disease in the Republic 

Sakha (Yakutia). 

INTRODUCTION 

 Today in structure of children's incidence, disability and infantile mortality congenital 

developmental anomalies, (CHD) which meet at 4,0-6,0% of newborns are of all great 

importance, and their contribution to structure of death of children on the first year of life makes 

more than 20,0% [1,4]. In structure of congenital developmental anomalies the congenital heart 

diseases (CHD) and large vessels are high on the list (22% of all CD) and their frequency of 

birth rate worldwide makes 8-14 cases on 1000 newborns [2]. Frequency of occurrence of CHD 

among the live-born makes 0,7 on 1000 newborns. In 40% of cases CHD are the reason of 

perinatal losses and in 60% of death on the first year of life [5,8]. The researchers conducted in 

the USA and Great Britain, showed that at a natural current of CHD by the end of the 1st year 

more than 70% of children, in North America this pathology is a cause of death of 37% of babies, 

and in Western Europe – 45%. [3,9] ] . Birth rate of children with heart diseases makes in the 

Russian Federation from 3,2 to 8,0 on 1000 newborns and tends to growth [6]. Republic of 

Sakha (Yakutia) -RS(Y) steadily is a part of the few regions of Russia in which the natural 

increase of the population remains. In dynamics, in three years, in RS (Y) the indicator of birth 
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rate increased by 4,8%. / to data of Territorial body of Federal State Statistics Service (TB FSSS) 

/ In structure of infantile mortality for a number of years CD takes the second place (2012 - 23,1; 

2011 - 16,5; 2010 - 11,8 on 10.000 been born live) after "diseases, specific for the neonatality 

period" (2012 - 45,5 on 10 thousand been born live; 2011 - 25,7; 2010 - 28,6). In 2012, in the 

republic, in connection with transition to nursing of newborns with extremely low body weight 

by criteria of WHO growth of coefficient of infantile mortality in comparison with 2010 by 1,4 

times – 9,9 on 1000 been born (2011 – 6,3 is noted; 2010 - 7,2). In 2012, in connection with 

transition to criteria of registration of childbirth under the WHO recommendation from 22 weeks 

of pregnancy, the indicator of perinatal mortality according to MPI  in comparison with 2010 

grew by 1,6 times and made 13,7 on 1000 been born live and dead (2011 - 8,6; 2010 – 8,4). In 

structure of the reasons of perinatal mortality the specific weight of congenital anomalies of 

development – by 1,5 times significantly increased: 2012 - 23,9% (56 cases), 2011 - 15,7% (22 

cases), 2010 - 16,3% (22 cases). Leaders in structure of congenital developmental anomalies are 

multiple developmental anomalies (33,9%), heart diseases and the central nervous system (on 

21,4%). On disability the congenital developmental anomalies (CDA) of which 48,3% make 

anomalies of system of blood circulation are the main reasons of an exit of children. / the report 

of the minister of Health about states of health of the population of RS (Y); 2012/ . According to 

the existing order MH Russian Federation No. 268 of September 10, 1998 "About monitoring of 

congenital developmental anomalies among children" and to No. 392 order MH Russian 

Federation of 02.11.1999 among all heart diseases and large vessels of obligatory registration 

and to the account only congenital anomalies of large arteries and "a syndrome of a left-side 

hypoplasia of heart" are considered. At present there is no uniform full monitoring of CH in RS 

(Y) in nosological forms since information on other nosological forms and anatomic options of 

CH drops out. Primary incidence of CHD of bodies of blood circulation of children's age, is 

generally formed by incidence of CHD among newborns. Thus, incidence growth among 

newborn children of CD, in which structure of CHD occupy one of leading places, in RS (Y); 

essential contribution of  in formation of perinatal and infantile mortality, and an invalidization 

among children; insufficient data on a prevalence, frequency and CHD structure among 

newborns in RS (Y) formed the basis for carrying out studying of frequency and structure of 

CHD and large vessels among newborn children in RS (Y). Relevance of this problem is caused 

not only their big prevalence, but a tendency to increase in specific weight of more serious, 

combined CHD with a frequent fatal case on the first year of life [7] and need rendering the 

high-tech cardiac help. Data on a prevalence and structure of CHD are necessary for planning 
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and the organization of volumes of the specialized high-tech cardiac and cardiological help for 

children. 

Purpose of research: to study structure of the congenital heart diseases (CHD) and large 

vessels among newborns in RS (Y) according to the Perinatal Center State Budgetary Institution 

RS (Y) RB No. 1NCM for 2011-2013. 
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MATERIALS AND RESEARCH METHODS 

Research was conducted on the basis of the Perinatal Center of State Budgetary Institution 

RS (Y) RH1 NCM among live-born newborns:  department of pathology of newborns (DPN), 

department of nursing of the prematurely born (DNPB), infectious department of newborns 

(IDN)  

CHD were registered according to the nomenclature headings Q20-Q28 "Congenital 

anomalies of system of blood circulation’' the XVII class "Congenital Anomalies 

[Developmental Anomalies], Deformations and Chromosomal Violations" of the International 

statistical classification of diseases and the problems connected with health (the 10th revision) 

(MKB10) as primary documentation are used: stationary magazines (form No. 010 order of MH 

USSR  04.10.1980 No. 1030); statistical cards of the inpatient (form No. 066/u-02 order MH RF  

30.12.2002 No. 413) Nosological diagnoses of CHD are confirmed with data of an 

echocardiography of heart with a Doppler sonography of vessels (EHO-KG with DS), 

electrocardiograms (electrocardiogram), roentgenograms, computer tomograms in  angiographic 

researches. The indicator of frequency was considered on 1.000, been born the live. 

RESULTS AND DISCUSSION 

The analysis of structure of CHD according to the Perinatal center State Budgetary 

Institution RS (Y) RH№1 NCM) showed the following results. According to our data, during 

2011-2013 of all 899 cases of CHD, among the newborns who were born live and being on 

inspection, treatment, and as at the 2nd stage of nursing concerning prematurity in profile 

departments are registered. In total it is processed: in OPN 433, in DNPB, in IDN of 200 

statistical cards. Received results are presented in табл.№1. According to these tab. No. 1 in 

CHD structure the general share of group of the septal  defects made 59,29% (533), occupying a 

half of all revealed cases of CHD. On the first place among all revealed CHD defect of a 

interatrial baffle (DRIB)-303/33,7% was registered; further combination of defect of an 

interventricular septum(DIVS) and DRIB-of 109/12,12%; isolated P-of 84/9,34%. The septal  

defects won first place in group % DRIB 303 / 56,85; on the second place on frequency a 

combination of DRIB and DIVS-109/20,45 of %; on the third place of DIVS – 84(15,76%); on 

the fourth place DIVS, DRIB combination, valvate stenosis of a pulmonary artery (VSPA) of-

37/6,94%. The share of group of a combination the septal defects with the functioning arterial 

channel (FAC), VSPA made 22,91% (206). In this group first place won a combination of DRIB 

with FAC – 75/36,41% and DIVS with FAC-of 74/35,92%; second place combination of DIVS, 

DRIB to FAC-of 53/25,23%; on the last place on frequency the combination of DRIB to FAC 

and VSPA - 4/1,94% met. Thus all share of group of the septal defects (533) and groups the 
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septal defects in combination with FAC and VSPA (206) made 82,20% of all CHD (899). 

Defects of large vessels (isolated FAC, an aorta coarctation (Co Ao), abnormal drainage of 

pulmonary veins (ADPV), a stenosis of a pulmonary artery (LA stenosis)) made only 80 cases 

(8,9%) of the all revealed cases of CD, from them congenital malformations of large arteries 

unambiguously prevail  – 72 cases. In structure of CD of large vessels isolated FAC – 51/63,75% 

most often met; on the second place Ko Ao – 21 cases / 26,25%; ADPV (total / 3 and partial / 1) 

- 4/5%; stenosis of LA of 4/5%. The share of a tetrad of Fallo (T. Fallo) made 1,11% (10) of all 

revealed CHD (899). The share of anomaly of Ebstein (4) and congenital anomalies of the 

triсuspid valve (1) made 0,56% (5). Share of valvate СHD: atresias of the triсuspid valve (atresia 

of TV) as a part of a syndrome of a hypoplasia of the right compartments of heart (1), atresias of 

the valve of a pulmonary artery it (APA) - (7), made 0,89% (8) of all revealed CHD. To the 

share of the atrioventricular channel (AVK) (10)  fell  1,11% from all cases of CHD . The share 

of the transposition of the main vessels (TMV) made 0,45% (4) Share of a double - outlet right 

ventricle  (DO from RV) 0,22% (2). Other CHD: single ventricle (SV) (OV) - 0,11% (1). 

Difficult, combined CHD made 4,67% (46) of all quantity of revealed CHD. In structure of 

difficult CHD, T. Fallo-of 21,74% (10) and AVK-21,74% (10)were the most often met. On the 

second place: It is AVC-15,22% (7), on the third place - TMS of 8,70% (4), anomaly of 

Ebshteyn-of 8,70% (4), total ADPV (TADLV) - 6,52% (3), on the fourth DO from RV - 4,35% 

(2), other defects: TC atresia as a part of a syndrome of a hypoplasia of the right compartments, 

single ventricle (SV), on 1 (on 2,17%). 

The lethality made 11 cases that made 1,22% of total of children with CHD. (899). Among 

them: AVC – 2, obstructive damages of an aorta in combination with septal defects – 4, partially 

open AVC with a hypoplasia of an aorta-1, DO from RV-2, Edwards's syndrome with case DIVS, 

DRIB-2. Department of pathology of newborns: the general lethality during 2011-2013 made 

5/0,92%. Department of nursing of the prematurely born: the general lethality, during 2011-2013 

in CHD structure made 6/2,57%. Higher share of a lethality in DNPB probably is caused by 

specifics of department: nursing of deeply prematurely born children, including with extremely 

low body weight with gestation term of 25-26 weeks, with severe defeats of CNS, 

bronchopulmonary displasia (BPD), the syndrome of respiratory frustration (SRF) and 

accompanying MCHD and the genetic pathology, being on mechanical ventilation. 

Studying of structure of CD according the sex revealed the following: distribution of boys 

and girls approximately identical, but boys were revealed 476/52,94%, slightly more, than girls 

423/47,06. On national structure Yakuts made 72,08% (648 newborns), the Russian 16,70% 

(150), Evenks of 4.89% (44), Evens of 1,33% (12), Yukaghirs, Dolgans, Chukchi  0,11% (on 1)- 
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each, other 4,67% (42). In total indigenous Arctic athnic groups (IAEGs) made 6,56% (59 

newborns) of all revealed cases of CHD. In IAEGs structure: on the first place: Evenks of 

74.58% (44),  second Evens for 20.34% (12), further Yukaghirs, Dolgans, Chukchi 1,69% (1) - 

each. Absolute prevalence of children of Yakuts with CHD is revealed: 72,08% (648) 

CONCLUSIONS 

 During 2011-2013, according to our data, among all revealed cases of CHD (899) the 

group the septalny  defects often met  made 59,29% (533) and also group of a combination the 

septalny  defects with FAC and VSPA which made 22,51% (206). All share of group the 

septalny defects (533) and groups of the septal defects in combination with FAC and VSPA 

(206) made 82,20% of all CHD (899), occupying the main part of all revealed CHD. The share 

of CD of large vessels (isolated FAC, Co Ao, ADPV, PA stenosis) made 8,90% of all revealed 

cases of CHD (80), from them unambiguously prevail CD of large arteries of-90%./72 case. 

T. Fallo's share made 1,11% (10) of all revealed CHD (899). The share of anomaly of 

Ebstein (4) and congenital anomalies of the trikuspid valve (1) made 0,56% (5). Share of valvate 

CHD: tricuspidl atresias as a part of a syndrome of a hypoplasia of the right compartments of 

heart (1), atresias of the PA (7) valve made 0,89% (8) of all revealed CHD. To the share of AVK 

1,11%(10) fell  from all cases of CHD. The share of TMS made 0,45% (4) the share of DO from 

RV is 0,22% (2). Other CHD: single ventricle (SV) - 0,11% (1). Difficult, combined CHD made 

4,67% (46) of all quantity of revealed CHD. In structure of difficult CHD most often met a tetrad 

of Fallo-of 21,74% (10) and AVC-21,74% (10). 

On the second place: atresia of the PA valve of-15,22% (7), on the third place - TMS of 

8,70% (4), anomaly of Ebshtein-of 8,70% (4), TADPV-6,52% (3), on the fourth DO from RV- 

4,35% (2), other defects:  1 (on 2,17%)- each. During 2011 for 2013 the lethality made 1,22% 

(11 cases) of total of children with CHD (899) and was formed due to obstructive damages of an 

aorta and difficult defects. In structure of CHD there is some prevalence of boys: 476/52,94%. 

On national structure: Yakuts made 72,08% (648 newborns), the Russian 16,70% (150), Evenks 

of 4.89% (44), Evens of 1,33% (12), Yukaghirs, Dolgans, Chukchi - 0,11% (on 1) - each, other 

4,67% (42). In total indigenous Arctic ethnic groups made 6,56% (59 newborns) of all revealed 

cases of CHD. Absolute prevalence of children of Yakuts with CHD is revealed: 72,08% (648) 
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Table 1  

Structure of CHD according to nosological entity conducted on the basis of the Perinatal 

Center State Budgetary Institution RS (Y) RH№1 NCM in 2011 -2013 

Nosological entity CHD  ICD 10 Total CHD 899 

amount % 

Q21.8 000 40 4,45 

Q21.0 DIVS 84 9,34 

Q21.1 DRIB 303 33,7 

Q21.0+Q21.1 DIVS+DRIB 109 12,12 

Q21.0+Q21.1+ VSPA 

DIVS+DRIB+VSPA 

37 4,12 

Q25.0  FAC 51 5,67 

Q25.0+ Q21.0 FAC+DIVS 74 8,23 

Q25.0+ Q21.1 FAC+DRIB 75 8,34 

Q25.0+ Q21.1+VSPA 

FAC+DRIB+VSPA 

4 0,45 

Q25.0+Q21.0+ Q21.1 

FAC+DIVS+DRIB 

53 5,9 

Q25.1 Ко Ао 21 2,34 

Q21.3 Т. Fallo 10 1,11 

Q26.2 Т.ADPV 3 0,33 

Q26.3 Ч. ADPV 1 0,11 

Q22.8 Congenital anomaly TC 1 0,11 

Q22.5 Ebstein’s desease 4 0,45 

Q22.8 Atresia ТV 1 0,11 

Q21.2 General AVC 10 1,11 

Q20.3 TMS 4 0,45 

Q22.0 APA 7 0,78 

Q25.6 Stenosis ЛА 4 0,45 

Q20.8 SV 1 0,11 

Q20.1 DO from RV 2 0,22 
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Distance Education Technologies in the Training of Highly Skilled Medical Personnel 

A. L. Dorofeyev, N.A.Pestushko, S.V.Pyatnitskaya 

 

ABSTRACT 

Modern information and communication technologies in higher educational institutions 

allow more effective organization of medical workers professional improvement. The presented 

work is devoted to consideration of opportunities how to use distant learning in the course of 

training of healthcare workers. Distant learning in medicine has obvious pluses. Medical workers 

not only increase qualification according to significant issues of medical practice, but also have 

an opportunity to bring level of the vocational training to demanded accreditation indicators. 

There is interdependence between distant educational technologies in medicine and increase of 

productivity of rendering medical services. Continuing medical education assumes module 

curriculum, according to an individual plan of training. Within the programs of distant learning 

provided by a an educational institution of higher learning, development of each educational 

module is confirmed by receiving a positive evaluation by testing, and paper writing on the 

offered subject.  The level of training is also checked by attendants’ ability to solve clinical cases 

and by questioning and oral discussions.  Distant learning according to the programs provided by 

public organizations includes tests at the end of each educational module.  Within full-time 

tuition for course attendants, conferences, round tables discussions and seminars are held. The 

developed and approved technology of professional development is presented in the article, the 

difficulties connected with distant learning of medical workers are specified, perspectives of the 

organization of distant learning are analyzed and necessary conditions for training of highly 

skilled medical workers are considered. 

Keywords: distance educational technologies, medicine, health care, distance learning, 

professional improvement. 

 

For the last two decades computer and information technologies have become an everyday 

reality of people and their professional activities. Computers are used in different spheres – 

science, industries and at home.  Computers help to process, store, exchange information, model 

natural processes and mathematic objects. It cannot but demonstrate a growing importance of 

information technologies and broadening of their implementation in everyday life [1, 2, 4].  

Current information and communication technologies used in educational institutions help 

to organize a continuing education for the specialists in natural sciences and humanities [12].  
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Implementation of IT in education allows making a learning process effective stimulating 

creativity and research potentials of the learners [11].  

Continuing education is the system of gaining new knowledge, skills that improve 

professional activities. In other words, this system is an obligatory condition for professionalism 

improvement and broadening of specialists/ competence. Continuing education is very important 

for healthcare providers. Medicine is dynamically changing. New knowledge on diseases, their 

diagnostics and treatment appear new medications are being tested and approved in medical 

practice.  

Continuing education can be performed full time, part time on an individual schedule and 

simultaneously with work [8]. In medicine, professional training combined with work is very 

important.  

According to the Labor Law of the Russian Federation ( article 196), and the decree of the 

Ministry of Public Health on August 03 августа 2012 г. № 66н «On the order and duration of 

continuing education for health and pharmacy  care providers” an employer is to guarantee to 

organize continuing education for all medical personnel at least once in five years [7].  

Healthcare workers without a specialist’s license or a certain qualification have no right to 

provide medical services. According to the Labor Law of the RF (iss. 3 p. 1 art. 81),  insufficient 

qualification of a medical worker  or occupation inconsistent with qualification revealed during 

attestation may be the reason for laying out [10].  

Continuing education system in medicine has its pluses. It allows gaining new knowledge 

without going away to special educational institutions that are usually located in large university 

centers. It cuts down or significantly decreases financial losses. Distant learning helps medical 

workers to renew knowledge, to receive new information on diseases, their diagnostics and 

treatment. The education becomes continuing going simultaneously with work. Medical workers 

implement new knowledge in their clinical practice. At the same time, taking into consideration 

a severe shortage of doctors and nurses such system of continuing education does not impede the 

functioning of medical institutions.  

There is interconnection between medical continuing education and medical service 

efficacy. The studies of I.S. Rodikova show that IT technologies in a combination with 

pharmacological support algorithm in emergencies increased 1.7-time efficiency of hypertension 

crisis treatment. In addition, the number of hospitalization decreased 2.5 times, repeated calls for 

acute coronary syndrome dropped down 1.4 times, a number of lethal cases decreased 1.8 times 

[9].     
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The system of distant learning has been functioning in the Far Eastern State Medical 

University since 2009. The first training courses were organized and conducted under a 

supervision of Professor Voronina N.V.  

At present qualification improvement by distant learning is conducted on for-profit basis. 

The most active departments participating in continuing education programs are therapy and 

preventive medicine, public health and healthcare, psychiatry and narcology, pharmacy 

organization and economics.   

Healthcare workers not only improve their qualification but also raise their professional 

knowledge and skills to the requirement of accreditation indexes. Distant learning helps to 

provide the course attendants with the information on all the requirements to healthcare 

providers.  

 At the same time many continuing education courses attendants prefer a full time 

education. There are several reasons for it. First, many doctors consider continuing education as 

an additional “vacation” being overloaded at work. Second, contact hours with faculty members 

help to receive explanations and comments. Third, distant learning is assumed by many doctors 

to be an additional pressure during working hours.  

Since December 2013, the Far Eastern Medical University has started a Pilot project on 

continuing education [6]. Two departments: therapy and preventive medicine and pediatrics with 

the course of neonatology of the continuing education faculty are involved in the project. The 

latter is based on a module principle when training is scheduled individually for each attendant.   

Figure 1 demonstrates the system of continuing education that has been worked out and is 

being tested in our university.  

After placing a request for training, an attendant receives the following documents: 

“appointment blank” a contract on educational services provision, consent on personal data 

processing. Three sides sign a contract: an attendant, a medical institution and the university. It is 

valid for one calendar year.   

The documents are filled in by an attendant and are submitted to the faculty of continuing 

education. Personal data are installed into a computer database of the FESMU and an attendant 

receives a personal code for an access to the portal. He/she has to register at the site of 

Coordination Counsel on the development of continuing medical and pharmaceutical education 

to get an individual code allowing working with educational modules of public organization. 

(www.sovetnmo.ru)  

The supervisor of a training course compiles an individual curriculum. It comprises 114 

credits out of which 36 credits cover the educational programs recommended by public 
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educational institutions. The program includes two parts: full-time and distant provided by the 

university and by public professional organizations. .  

After filling in all the necessary forms and making up an individual curriculum, a faculty 

member e-mails educational modules to course attendants. Lectures are delivered off-line. 

However, they are intended to be presented on-line.    

Each educational module is supposed to be learned when a good grade is received. 

Knowledge level is checked by tests and a written work on suggested subjects. During full time 

education, know ledges are also evaluated by clinical tasks and questioning. Distant training 

according to the curricula approved by public organizations includes tests after each educational 

module.   In the framework of full time training conferences, round table discussions and 

seminars are conducted.  

A test is passed if an attendant gives 70% of correct answers. If the result is lower, a test 

has to be made one more time. Clinical tasks or case studies and questioning are assessed as 

“passed/ not passed”. After a training course of 144 hours and passing all tests and other 

evaluations, an attendant takes an exam on all the studied material. If everything is successful, an 

attendant receives a certificate on qualification improvement.  If necessary, a certification 

examination may take place and after it, a certificate of a specialist is given.  

During computerized distant learning, each attendant can contact a mentor or a course 

supervisor as well as experts who provide services in continuing education. All the experts have 

scientific degrees and had fellowships in leading Russian medical centers.  

According to the standards of continuing medical and pharmaceutical education for 

primary care physicians and pediatricians, public organizations work out components of 

educational programs: conferences, round table discussions, master-classes, trainings, seminars. 

All these events have individual codes, which attendants receive after registration. It allows 

doctors adding information to the educational portfolio on the site of the Coordination Counsel. 

This site also has informational and educational manuals included into individual curricula of 

attendants.  

To monitor the quality of educational services the dean’s office of the continuing education 

faculty anonymously questions attendants and their employers.  

Transition to a distant training within the framework of this pilot project has revealed 

several difficulties connected with medical personnel qualification improvement. Many 

attendants have very low computer skills; they do not know how to use –mail, Internet and so on. 

That is why many doctors of older age express no wish to participate in distant learning 

programs.  
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We should emphasize it one more time that low computer skills or their total absence is the 

most serious problem that hinders implementation of distant learning programs for healthcare 

providers. Although there are computers at work places and more people are learning how to use 

them, only from 59,1% to 72,7% (instead of necessary 90%) of medical workers know how to 

use a computer [3, 5].  

One of the perspective of distant learning must become a creation of unified information 

system with Russian and foreign medical universities and schools. It will help to exchange 

information, make up a database of tests, and organize interactive conferences, lectures and 

training courses.  

Only if all the training programs attendants have a good computer skills and proficiency, a 

medical continuing education will become effective and successful. This goal may be achieved 

with the help of short training courses. A more complicated objective is setting up of 

universities’ computer network that will help to organize unified information and educational 

space where conferences and seminars can be conducted.  
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Molecular Epidemiology of Hepatitis B Virus in 

Yakutia 

Gerasimova V.V., Maksimova N.R., Levakova I.A., Mukomolov S.L. 

 

ABSTRACT 

 Heterogeneity of hepatitis B virus and its link with clinical course of infection and its 

outcomes remains one of priority directions of researches in Republic Sakha (Yakutia), as the 

region with high incidence of this disease. Blood serum samples with chronic hepatitis, 

registered in dispensary of various regions of the Republic Sakha (Yakutia), have been 

investigated. On the basis of results of the research by means of molecular - biological methods 

in the republic a genotype D was considered as the dominating genotype at patients with CHB, 

and sufficiently a large number of patients are infected simultaneously by two genotypes, most 

intensively circulating in the territory of Republic (A, D, C). For adequate therapy of such 

diseases it is necessary to consider characteristics of excreted isolates. 

Keywords: hepatitis B, genotypes, viral load, mutations, drug resistance. 

INTRODUCTION 

The Republic Sakha (Yakutia) is considered to be the region of high prevalence of 

parenteral viral hepatitis B [1,4,7]. This unfavorable epidemiological condition is connected with 

many factors, including climatic and geographic features of the Far North. Severe course of 

parenteral viral hepatitis, its further chronicity are connected with presence of immunodeficiency, 

the incidence considerably increasing in unfavorable ecological conditions. It is particularly 

characteristic for the Republics Sakha (Yakutia) [2,3,5,6]. 

The viral hepatitis B (HBV) is hepatitis B pathogen virus, refers to a family 

Hepadnaviridae [8] and is one of the most changeable DNA-containing viruses that is caused by 

complex replication cycle, including a stage of RnK-pregenom reverse transcription [11]. 

Despite very limited possibilities of coding, the virus is capable to be protected from patient’s 

immune system and to remain during all life in infected hepatocytes. When using the reverse 

transcriptase during the replication, it can be modified during the selection of viral mutants, for 

example, by means of immune system or antiviral therapy. Besides, viral genomes of wild and 

mutant types are stably stored in a core of infected hepatocytes as an episomal DNA that 

provides isolation from cell replication or integration in patient’s genome [9]. Such factors as 

HBV genotype, viral load and specific viral mutations can cause the disease progression. Among 

them, HBV genotype not only predicts clinical outcomes, but also causes the effectiveness of 
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treatment with interferon. At present 8 HBV genotypes and some subtypes have been identified, 

they having distinctive geographic location. Individuals with genotypes A and C are 

characterized by higher frequency of infection chronicity in comparison with individuals with 

genotypes B and D. Patients with genotypes A and B have lower indicators of spontaneous 

seroconversion (HBeAg) – anti-HBe as compared with patients with genotypes C and D. Isolates 

HBV of genotype C have higher frequency in basic core promoter (ВСР) А1762Т/G1764A , and 

are characterized with higher viral load, than the isolates of  genotype B.  the same findings have 

been revealed  in genotype D with its higher prevalence (ВСР) А1762Т/G1764A, as compared 

with genotype A. Such supervisions allow revealing important distinctions between HBV 

isolates, referring to different genotypes. Particularly, patients with HBV of genotypes C and D 

suffer from more severe liver diseases, including cirrhosis and hepatocellular carcinoma (HCC).  

Patients with HBV genotypes A and B are better treatable with interferon, as compared with 

genotypes C and D [10].  

One of priority directions of the research is studying of HBV heterogeneity and its 

influence on the clinical course of the infection. In particular, the information concerning 

prevailing genetic HVB types, frequency of viral mutant forms in various territories of Russia is 

insufficient and inconsistent. 

The purpose of this research was definition of  HVB genotypes, detection of mutations in  

pre-core and (BCP) of HVB genome, as well as mutations in the field of polymerase gene, 

responding for drug resistance of the pathogen virus at patients with chronic hepatitis B (CHB), 

not receiving  therapy in Republic Sakha (Yakutia). 

MATERIALS AND RESEARCH METHODS 

 The sampling was carried out on the bases FBEH “Center of hygiene and epidemiology in 

RS (Y)” (the head physician Ushkareva O. A) in each region of the republic. The detection of 

viral load, genotyping and sequencing were carried out in the laboratory of viral hepatitis of the 

Federal budgetary establishment of science of the St.-Petersburg scientific research institute of 

epidemiology and microbiology named after Pasteur (the Head of laboratory Dr. of Medicine 

Mukomolov S.L.). In the laboratory aliquots of samples were prepared, the part was applied for 

molecular-biological researches, and the rest was stored as a bank of samples of blood serum at -

80 º С.  

 The blood serum samples of 1304 patients with chronic hepatitis have been investigated, 

of them 819 (62,8 %) women and 485 (37,2 %) men, middle age of all patients has made 43,2 

years. All patients were included in dispensary registration of different areas of the Republic 

Sakha (Yakutia): Aldansky-72, Amginsky-96, Bulunsky-37, Verkhoyansk-19, Vilujskiy-100, 
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Zhigansky-30, Lensky-90, Megino-Kangalassky-5, Mirniy-100, Nerjungrinsky-129, Njurbinsky-

61, Suntarsky-103, Tattinsky-64, Tomponsky-34, Khangalassky-100, Churapchinsky-59, 

Yakutsk - 205 patients. The serum was investigated on HBsAg by a method of immune-ferment 

analysis (IFA) by means of test systems manufactured by Joint-Stock Company "Vector-best" 

(Novosibirsk), according to the firm-manufacturer instruction. 700 blood serum samples of 

patients with HBV were selected on storage at-800S. 

Of 700 samples 345 blood serum indices have shown positive viral activity. The viral 

activity and viral load were revealed by means of PCR-TEST SYSTEM taking into account 

results in on-line mode «AmpliSensHbV-Monitor-Fl" ("InterLabServis", Moscow). Of the 

samples containing DNA HBV,  31 indices from citizens of various regions of Yakutia 

(Churapchinsky, Mirninsky, Suntarsky, Verkhoyansk, Bulunsky, Hangalassky, Njurbinsky, 

Amginsky, Tomponsky, Tattinsky, Aldan, Viljujsky, Nerjungrinsky улусы, Yakutsk) with  CHB 

diagnosis  concerned  genotype A virus  in 87 - mutations in  pre-core and Р genome  with the 

use of test systems INNO-LIPAHBV Genotyping, INNO-LIPAPreCore, INNO-LIPAHBVMulti-

DR (Innogenetics, Belgium). Besides, quantitative content HBsAg in blood serum by means of 

Alcor-Bio Test System (Saint Petersburg) was revealed at 87 patients.  

RESULTS AND DISCUSSION 

 In Yakutia 3 genotypes( A,D,C) have been revealed at patients with CHB. At 77,8 % 

surveyed HBV isolates concerned genotype D, genotype A at 3,7 %  and C at 3,7 %. In samples 

of 14,8 %  patients simultaneous presence of two genotypes of the virus has been revealed: А+D 

(11,1 %), D+C (3,7 %) (Fig. 1). The domiciliary distribution of virus genotypes  has shown the 

genotype D in all regions, the genotype A in Verkhoyansk and Yakutsk, the genotype А+D in 

Bulunsky, the genotype С+D- in Tattinsky regions. 

At all surveyed patients the isolates with mutations of basic core promoter and pre-core 

(BCP+PС-28 codon) were at 37 %, this parameter being more frequent as compared to PC-28 

codon ( 25,4 %) and  ВСР ( 5,3 %). Only 28,6% isolates were of wild type without  mutations in 

the field of C gene.   

In Yakutia the mutation ВСР+РС28 is the most spread, it makes 37.3±4,3 % and is 

extended in the category of people aged 50 years and more.  While the virus of wild type noted 

in 28,6±4,0 is diagnosed among 15-29 years (43,5 %) and  middle aged (37,3 %). The wild type 

is noted more often at men of 15-29 years, at women the widespread mutation is ВСР+РС-28 

and makes 50 % (Table 1). The mutation РС-28 codon has higher prevalence both at men and 

women of more senior than 50 years (Fig.2). By analyzing the prevalence of mutations CHB in 

the field C gene depending on age of patients the mean age of patients without mutations in this 
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field of genome (wild type virus) was estimated on 37±5 years. While the corresponding age 

characteristics of HBV patients with mutations in BCP and PC-28 codon has amounted 67±6 

years.  It is necessary to note that HBeAg was detected at patients with wild type HBV, i.e. 

without mutations in the field of genome C.  

The mutations in HBV polymerase gene responding for drug resistance were revealed at 

two CHB patients. In one case the patient from Aldan region had the mutation in position L-173 

with combination of gene C (ВСР+РС сodon 28). In the second case the patient from Suntarsky 

region had the same mutation in T-194 with combination of gene C (ВСР+РС сodon 28) as well. 

In both cases the patients with mutations of resistance had no specific antiviral treatment, so the 

mutations can be characterized as primary resistance, it being of lower frequency (2,2%).  

No distinctions in the distribution of levels of viral load depending on age were revealed. 

At 55, 7 % of men and 53,7 % of women the viral load appeared less than 150 МЕ\ml. The 

relatively higher viral load 105 at 5,6% men and 4,5% women (Table 1). The viral load correlated 

with quantitative content HBsAg. The lowest content HBsAg in serum – 261ME/ML was 

detected in the viral load lower than 150 ME/ml.  When the viral load increased, the average 

concentration HBsAg (ME/ML) increased proportionally as well. Thus the concentration of 

surface antigene in samples with viral load 104 ME/ML and higher, it amounting 459 ME/ML 

(Table 2).  The higher concentration HBsAg is found out at patients having mutations ВСР and 

РС28 simultaneously. 

CONCLUSION 

Thus, according to this research in the republic the genotype D is the dominating type at 

CHB patients. For the first time it has been revealed that sufficiently large number of patients is 

infected simultaneously by two genotypes of the pathogen virus, most intensively circulating in 

the Republic territory (A, D, C). Among most of the investigated patients with the genotype D 

HBV mutation in pre-core (РС28) and BCP genome has been confirmed. The higher 

concentration HBsAg is found out at patients having simultaneous mutations ВСР and РС28. It 

is important that the frequency of primary resistance to nucleoside analogues was extremely low 

and made up 2,2 %. 

The results testify to necessity for surveying patients with chronic forms HB by means of 

molecular - biological methods in order to make decision for adequate therapy, considering 

features of excrete isolates.  
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Clinical and Immunological Characteristics of Drug-Resistant Tuberculosis in 

Children and Adolescents 

Mordovskaia L.I., Gur’eva O.I. 

 

ABSTRACT 

We studied characteristics of clinical progression and immunological indicators in children 

and adolescents with drug-resistant tuberculosis. Control group consisted of patients with drug-

sensitive tuberculosis. It was concluded that drug resistance of M.tuberculosis adversely 

influences the clinical progression and results in markedly suppressed immune system indicators 

in children and adolescents. 

Keywords: child, adolescent, drug-resistant tuberculosis, immune system. 

INTRODUCTION 

Extremely difficult epidemiologic situation for tuberculosis (TB) in general and pediatric 

populations is still existent in Russia [1,4]. TB incidence rate in children and adolescents is one 

of the most sensitive indicators of the epidemiologic situation. Under existing epidemiologic 

situation, pulmonary TB is present in two variants, with different clinical symptoms, progression 

and outcomes, and thoroughly different approaches to multimodality treatment: drug-sensitive 

(DS) pulmonary TB, cause by M.tuberculosis (MTB) with sensitivity to all first and second line 

drugs; drug-resistant (DR) pulmonary TB, caused by MTB with resistance to one, two or more 

drugs/drug combinations. There is a separate entity of multidrug-resistance (MDR), which is 

characterized by simultaneous resistance to isoniazid and rifampicin regardless of resistance to 

other drugs. Due to age-related specifics, the problem of DR TB, as well as MDR TB, in children 

and adolescents, needs a relevant approach to disease detection and treatment. Dependence 

between the disease progression pattern and MTB drug-resistance pattern is not excluded, as far 

as studies by Russian researchers report [2,3]. 

Aim: To study clinical progression and immunological indicators specific for pediatric DR 

TB. 

MATERIAL AND METHODS 

Clinical radiological findings and immunological data of 24 pediatric patients with DR TB 

and 19 with DS TB were comparatively studied. At the time of study (2009-2013), all children 

and adolescents were undergoing in-patient therapy at the Pediatric Department no.2, Research 

& Practice Center for TB (‘Ftiziatriia’), Sakha Republic (Yakutia). 
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Clinical, bacteriological, immunological, x-ray and CT examinations were performed in all 

patients. During physical examination, attention was paid to presence of the following signs and 

symptoms: general intoxication symptoms (body weight loss, loss of appetite, pallor, low grade 

fever, fatigue, sweating). Mantoux skin test with 2 TU PPD-L was performed in compliance with 

the instruction on the use of tuberculin skin tests given in the Russian Federation Health Ministry 

Order no. 109 (dated 2003). Skin tests using Diaskintest (recombinant TB allergen in standard 

dilution (0.2mcg), 0.1 ml solution for intradermal administration) were performed in accordance 

with labeling. 

Bacteriologic tests included luminescence microscopy, culture on solid and liquid media 

(BACTEC MGIT 960). For immunological analysis, we studied relative lymphocyte count and 

lymphocyte subset composition in peripheral blood (CD3+, CD4+, CD8+, CD20+). 

Immunophenotyping was done using immunofluorescence method with appropriate monoclonal 

antibodies produced by Becton Dickinson (USA). Immunofluorescence response was assessed 

using flow FACSCalibur cytofluorometer (Becton Dickinson, USA). Serum cytokine profile was 

determined using ELISA test system produced by ZAO Vektor-Best (Russia). Whole blood IFN-

gamma induction was studied in the presence of MTB antigens (tuberculin, ESAT-6 /CFP-10 ), 

using Tubinferon test-kits (Russia). 

RESULTS 

Age-sex distribution of patients is shown in Table 1. 

As is shown in Table 1, adolescence age group predominated. There were more girls than 

boys among patients with DR TB (16 (66.7%) vs. 8 (33.3%), respectfully). There was no 

difference in numbers of girls and boys in the group of patients with DS TB (9 (47.4%) vs. 10 

(52.6%), respectfully). 

Positivity for MTB was detected by culture in all 43 patients (100.0%). Acid-fast bacteria 

(AFB) were detected by microscopy in 15 (62.5%) patients with DR TB and in 8 (42.1%) with 

DS TB. MDR MTB were detected in 16 cases with DR TB (66.7%). 

Study of DR spectrum in patients with DR TB (Fig. 1) showed that resistance developed 

more often to isoniazid (100%), streptomycin (94.5%) or rifampicin (88.9%). DR to kanamycin 

(27.7%), etambutol (16.7%) and capreomycin (16.7%) was less common. In adolescents, DR 

spectrum was identical to the infection source DR spectrum in 17 (70.8%) of cases. Contact with 

active TB was established in 20 (83.3%) patients with DR TB, intrafamilial contact occurred in 

all patients. Among patients with DS TB, contact with active TB was detected in 10 (52.6%) 

patients, 8 (42.1%) of them were intrafamilial, and moreover, MTB of the infection sources were 

sensitive to all drugs. 
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Of the patients with DR TB, 19 (79.2%) had marked symptoms of TB intoxication. In 

patients with DS TB, the majority had moderate (9 (47.4%)) or mild (у 7 (36.8%)) TB 

intoxication symptoms. 

Laboratory tests showed marked alterations in blood pictures of patients with DR TB: 

heightened ESR in 24 (100%), leucocytosis in 18 (75%), and lymphopenia in 15 (62.5%) (Table 

2). 

 

Results of tuberculin skin tests with 2 TU PPD-L did not differ much between the patients 

with DR or DS TB. Mean papule sizes for Mantoux skin test with 2 TU PPD-L and Diaskintest 

are show n in Table 3. 

As is seen from Table 3, mean papule size after skin test with 2 TU PPD-L was 17.3±0.6 

mm. (DR TB) and 16.5±1.0 mm. (DS TB) (p>0.05). Mean papule sizes after Diaskintest were 

12.5±0.5 mm. (DR TB) and 12.4±1.0 mm. (DS TB) (p>0.05). 

Analysis of clinical forms of TB showed the presence of infiltrative pulmonary TB in the 

majority of patients: 20 (83.2%) cases in DR TB and 14 (73.7%) cases in DS TB (p<0.001). (Fig. 

2). 

Fig. 2 shows that patients with DR disease had besides infiltrative lung TB the following 

diagnoses: nodular (focal) lung TB (2; 8.4%); caseous pneumonia (1; 4.2%); TB of the bronchi 

(1; 4.2%). Patients with DS disease were diagnosed, apart from infiltrative lung TB, with 

primary complex (3 15.7%), caseous pneumonia (1; 5.3%) and nodular (focal) lung TB (1; 

5.3%). 

Analysis of the x-ray findings showed that extensive (bilateral) pulmonary TB was seen 

most often in patient s with DR (13; 54.2%) versus DS (3; 15.8%) cases (p<0.01). Lung cavities 

were observed more often in DR TB, than in DS TB: 15 (62.5%) cases versus 7 (36.8%) cases 

(p<0.01). 

The results of the study of the immune status in patients with DR TB are shown in Table 4. 

As is seen in Table 4, patients who isolated DR MTB had marked alterations in the T-cell 

component of the immune system: decreased CD3+ counts in DR (51.3±0.9% ) vs. DS 

(56.8±2.1%) TB (p<0.05); decreased CD4+ counts in patients with DR TB (36.3±1.1%; p<0 

.001), decreased CD4+/CD8+ ratio (mean decrease rate was 1.2; p<0.05). CD20+ counts were 

elevated in all patients and no meaningful differences were noticed between patients isolating DS 

or DR TB. Levels of CD16+ were 17.3±1.1% in DR group and 20.7±1.2% in DS group (p<0.05). 

Levels of PPD-induced IFN-gamma production were 189.4±47.8 mg/mL in patients with 

RD TB and were higher (247.0±64.9 pg/mL) in patients with DS TB. The same difference was 
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true for blood specimens incubated in the presence of ESAT-6/СFP-10 antigens: levels of IFN-

gamma in DR and DS TB were 74.0±17.6 pg/mL and 136.8±31.8 pg/mL, respectively (p<0.05). 

Levels of antigen-induced IFN-gamma in whole blood of patients with pulmonary TB were 

inversely related to the disease extent and severity. Serum IFN-gamma production in patients 

with DR TB showed a clear declining trend, compared to patients with DS TB. IL-8 counts in 

patients with DR TB were elevated up to 71.0±36.8 pg/mL (as compared to 12.6±4.5 pg/mL in 

patients with DS TB). IL-4 content tended to increase in patients with DR TB. 

CONCLUSION 

Drug resistance of MTB is a factor that negatively influences TB disease progression in 

pediatric patients. DR TB in children and adolescents is associated with marked symptoms of 

tubercular intoxication, hyperergic reaction to Mantoux skin test with 2 TU PPD-L, destruction 

of lung tissue, and stable decline of the immune status indicators. 
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The Role of Specialized Food for Enteral Nutrition in  

the Treatment of Diabetes Type 2 

I.Yu.Semenchenko, H.H.Sharafetdinov, O.A. Plotnikova, Lapik I.A., Alekseeva R.I., 

Sentsova T.B. 

 

ABSTRACT 

Objective: To investigate the effectiveness of personalized diet therapy with the inclusion 

of a specialized food for enteral nutrition (EN) on the anthropometric and body composition, 

carbohydrate and lipid metabolism in patients with type 2 diabetes. 

Patients and methods. The study included 231 patients with confirmed diagnosis of type 

2 diabetes under subcompensation carbohydrate metabolism. In all patients, conducted a 

comprehensive survey of the patients included in the study with the use of multi-level evaluation 

of disorders of the nutritional status and the risk of nutrition-related diseases "Nutritest SP-3." 

Randomized patients were divided into two groups: group A - patients receive personalized diet 

therapy with the inclusion of a specialized food for EA, and group B - patients received a low-

calorie version of the standard diet. 

Results. Studies have shown that personalization of diet inclusion of specialized food for 

EA not only to optimize the protein, carbohydrate and fatty acid composition of the diet, but also 

contributes to the effective correction of the broken indicators of nutritional status in patients 

with type 2 diabetes and obesity I-III degree (weight loss, BMI, WC, ON, the content of body fat 

and visceral fat area, improved glycemic control and lipid profile parameters). 

Conclusion. Personalization dietary diet using specialized food for EA modified protein, 

fat and carbohydrate composition contributes to effective correction of metabolic abnormalities 

in patients with type 2 diabetes with obesity I-III degree. 

Keywords: obesity, personalized diet therapy, type 2 diabetes, enteral feeding. 

 

 INTRODUCTION 

Diabetes mellitus (DM) is currently a global psychological, social and economic problem 

that is defined by the soaring incidence, high frequency, severity and progression of vascular 

complications leading to early morbidity and high mortality. 

According to the International Diabetes Federation [1], now in the world there are 366 

million diabetic patients aged 20-79 years, of which 85-95% are patients with type 2 diabetes. It 

is predicted that by 2030 the total number of patients with diabetes will increase by 1.5 times and 
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reached 552 million, mainly due to patients with type 2 diabetes. According to the UN and WHO, 

from diabetes every 7 seconds in 1 patient dies every 10 seconds 12 sick person; die each year 

about 4.6 million patients with diabetes [2] The high rates of prevalence and incidence of 

vascular complications, such as myocardial infarction, stroke, gangrene of the lower extremities, 

nephropathy, etc., determine the need for the development and introduction into clinical practice 

of high-tech diagnostic methods, treatment and prevention of diabetes. 

In the development and progression of vascular complications, leading to significant 

economic costs, a key role is played by chronic hyperglycemia [3, 4]. Chronic hyperglycemia 

participates in the pathogenesis of macro-and microvascular complications, both directly and 

indirectly by initiating several biochemical processes, which include oxidative stress, excessive 

formation of glycosylation end products, increased synthesis of diacylglycerol and others [5]. In 

order to achieve optimal glycemic control and reducing the risk of vascular complications, along 

with basal glycemia and glycated hemoglobin plays an important role postprandial glycemia [6, 

7], associated with an increased risk of retinopathy, increasing intima-media thickness of the 

carotid artery, a decrease in myocardial blood volume and myocardial flow. In this connection, 

correction and monitoring indicators of glycemic control is necessary from the viewpoint of 

prevention of macro-microvascular complications in patients with diabetes. 

As you know, one of the objectives of diet therapy in type 2 diabetes is to ensure adequate 

nutritional support of patients, aimed at correcting metabolic disorders such as basal and 

postprandial hyperglycemia, hyperinsulinemia, dyslipidemia, etc. To this end, traditionally used 

specialized food products for enteral nutrition (EN), characterized by a modified carbohydrate 

and fat composition of including a complex of vitamins, minerals and trace elements. In 

numerous clinical studies have shown the advantage of specialized products for EPO compared 

with standard mixtures to achieve optimal glycemic control and improving blood lipid profile in 

patients with diabetes [8-10]. 

Results of a meta-analysis of 23 studies [10] have shown that the use of specialized mixes 

for CE leads to a significant reduction of postprandial hyperglycemia, smaller peak levels of 

glucose in the blood, decrease in the area under the glycemic curve, significant reduction in 

insulin requirements. Optimization of glycemic control in diabetic patients is closely related to 

the modification of the carbohydrate composition of EPO of specialized products, including 

those with the exception of mono-and disaccharides and their replacement on the maltodextrins 

with a low degree of hydrolysis, the inclusion of sweeteners, high-fiber, etc. 

Company Nutricia Medical Advanced Nutrition («NVNutricia», The Netherlands) has 

developed a specialized food for EP "Nutrizon EDVANST diazonium" (certificate of state 
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registration number 77.99.19.4.U.4238.5.09 from 05/05/2009), intended for patients with 

diabetes as an additional source of energy and micronutrients. This product contains in its 

structure soy protein, fructose, modified starch, soluble mixture (80%) and insoluble (20%) 

dietary fiber composition has a fat-modified (69% mononenasaschennyh fatty acids) with an 

optimal ratio of polyunsaturated fatty acids, n: 6 / n: 3. 

The purpose of this research was to study the effectiveness of personalized diet therapy with the 

inclusion of a specialized food for EA anthropometric indicators and indicators of body 

composition, carbohydrate and lipid metabolism in patients with type 2 diabetes. 

PATIENTS AND METHODS 

The study included 231 patients with confirmed diagnosis of type 2 diabetes, 55% of 

women and 45% men, aged 46,1 ± 0,8 years, under subcompensation carbohydrate metabolism 

without insulinopotrebnosti repositories on a standard diet therapy with concomitant diseases 

that do not require intensive treatment. Mean level of glycosylated hemoglobin (HbA1c,%) was 

7,4 ± 1,1%. To assess the degree of compensation of type 2 diabetes using the criteria proposed 

by the experts of the European Group on Policy Diabetes International Diabetes Federation (IDF, 

1999) in accordance with the "algorithm specialized medical care to patients with diabetes" 

(2011). 

Exclusion criteria were insulin, nephropathy on proteinuria, chronic renal failure, use of 

nonsteroidal anti-inflammatory drugs. 

All patients were overweight and obesity degree I-III: BMI group average was 37,9 ± 1,87 

kg / m ². 

Of comorbidities most frequently detected digestive diseases - chronic calculous 

cholecystitis (at 9.1%), chronic cholecystitis nekalkulezny (36%), postcholecystectomical 

syndrome (at 12.1%), as well as related kidney disease - urolithiasis (y 6%) and chronic 

pyelonephritis (24%), chronic pulmonary disease (COPD, asthma) were detected in 9.9% of 

patients with hypertension - 30.2%. 

Patients with type 2 diabetes included in the study were randomly divided into two groups of the 

same type: the main group (n = 128 pers.) And a comparison group (n = 103 pers.) And 

comparative analysis as presented in Table 1. 

In the main group, the number of obese patients I, II and III century. was 58, 34 and 36 in 

control group - 38, 34 and 31 resp. 

Patients of the main group (group A, n = 128) received a personalized version of the diet 

with the inclusion of a specialized diet food for EA based on the calculation of individual energy 
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needs using the indirect calorimetry using a respiratory calorimeter portable «Fitmate» (firm 

COSMED, Italy). 

Patients comparison group (group B, n = 103) was obtained in a low calorie diet version 

ACI (according to the order of Ministry of Health of the Russian Federation of 05.08.2003 № 

330 "On measures to improve nutritional care in health care institutions of the Russian 

Federation" and the order of the Ministry of Health of Russia 21.06 .2013, the number 395n "On 

approval of rules of Clinical Nutrition"). 

In all patients, conducted a comprehensive survey of the patients included in the study with the 

use of multi-level evaluation of disorders of the nutritional status and the risk of nutrition-related 

diseases "Nutritest SP-3." All patients were examined for fasting glycemia and 2 hours after a 

meal, as well as the level of glycated hemoglobin (HbA1c). Using standard methods of 

anthropometric studies measured height (cm), body weight (kg), waist circumference (cm), hip 

circumference (OB, cm), and calculated body mass index (BMI, kg/m2) and a ratio of / ON. 

Assessment of body composition (fat, lean and active cell mass, extra-and intracellular 

fluid) was performed using the bioimpedance by standard technique using bioimpedance 

analyzer «Inbody 720" company Biospace Technology (Korea). 

Study of biochemical parameters in serum (determination of total cholesterol (TC), low-

density lipoprotein (LDL), high-density lipoprotein (HDL), triglycerides (TG), urea, creatinine, 

uric acid, alanine-activity (ALT) and aspartate aminotransferase (AST) was performed on the 

analyzer firm «Konelab 30i» (Finland). 

Analysis was performed using the software package SPSS 17.0 for Windows. Results are 

presented as mean values and standard error of the mean value (M ± m). Evaluation of 

significance of differences of averages performed using Student t-test. The significance level was 

considered significant at p <0.05. 

RESULTS AND DISCUSSION 

To achieve the objectives evaluated the clinical efficacy and tolerability personalized diet 

to include specialized product for EPO in patients with type 2 diabetes. Randomized, parallel, 

controlled study was conducted at two similar in age, BMI, comorbidity groups of patients. 

Portability personalized diet with the inclusion of a specialized product for EPO was good, 

with no signs of intolerance to the product were observed. 

All patients in the diet therapy, regardless of the variant used diet, there was a positive 

dynamics of clinical symptoms: decreased complaints of shortness of breath, headaches, 

dizziness, flashing "flies" before the eyes, general weakness, increased exercise tolerance. 
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Dynamics of anthropometric parameters in patients with type 2 diabetes with obesity I-III 

degree in the treatment process is presented in Table 2. 

Of Table 2 shows that both groups of patients observations decreased body weight, BMI, 

WC and OB, relationship FROM / ON, while a marked positive dynamics studied 

anthropometric indices in patients of the main group. Thus, in the process of incorporating a 

personalized diet therapy specialized product for EPO (group A) showed a significant decrease 

in OT, OB and index FROM / ABOUT above baseline values as compared to the comparison 

group (group B). 

Dynamics of body composition in patients with type 2 diabetes with obesity I-III degree in 

the treatment process is presented in Table 3. 

From the results presented in Table 3 shows that both groups of patients observations 

regardless of the degree of obesity there was a significant reduction of body fat mass, the degree 

of reduction in fat mass was more pronounced in the main group of patients (group A) received a 

personalized ration with the inclusion of a specialized food for EA. No significant differences in 

the dynamics of body fat content between treatment groups were observed. Win skeletal muscle 

mass and lean body mass in patients of group A with I-III degree of obesity in 2 weeks tended to 

a slight decrease in patients of group B with I-III degree of obesity, a significant decrease of 

these parameters from baseline. Visceral fat area decreased to a greater extent in patients of 

group A compared with that in patients of group B. The results show the positive impact of a 

personalized diet to include specialized food for EPO on indicators of body composition in 

patients with type 2 diabetes with obesity I-III degree. 

Dynamics of basal glucose and lipid metabolism markers in patients with type 2 diabetes 

with obesity I-III degree in the treatment process is presented in Table 4, which implies that both 

groups of patients observations regardless of the degree of obesity a significant decrease in 

fasting glucose serum, but the degree of reduction of basal glycaemia was more pronounced in 

the basic group of patients (Group A) as compared with the comparison group (group B). The 

findings suggest that personalized nutritional therapy with the inclusion of a specialized food for 

EPO This improved glycemic control in patients with type 2 diabetes with obesity I-III degree. 

To a certain extent this may be due to characteristics of the product composition comprising 

slowly absorbed carbohydrate, dietary fiber and monounsaturated fatty acids (MUFA), and may 

also be due to the improved insulin sensitivity and functional activity of β-cells of the pancreas, 

while the more pronounced reduce body fat and visceral fat area in patients with type 2 diabetes 

with concomitant obesity on background personalized diet therapy. 
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Comparative evaluation of markers of lipid metabolism in patients enrolled in the study 

(Table 4) showed that obese patients I Art. against the background of a personalized diet therapy 

with the inclusion of a specialized product for EPO (group A) showed positive dynamics of the 

lipid profile: reduction of total cholesterol, LDL cholesterol and triglycerides in the blood serum 

averaged 8.2%, 9.4% and 12.9% relative baseline values (p <0.01, p <0.001 and p <0.001, 

respectively).. Content of HDL cholesterol in patients of group A increased on average by 22.2% 

(p <0.001). Dynamics of lipid profile parameters in patients of group B with obesity I Art. was 

less pronounced and not statistically significant. 

The content of total cholesterol, LDL cholesterol and triglycerides in the blood serum of 

patients with type 2 diabetes with obesity II Art. Group A patients decreased on average by 7.2%, 

13.5% and 16.3% relative to baseline values (p <0.001, p <0.01 and p <0.001, respectively). 

while increased HDL-C on average 28.6% (p <0.001). Dynamics of markers of lipid metabolism 

in obese patients with Article II. (Group B) was less pronounced and not statistically significant 

(Table 4). 

In patients with type 2 diabetes with obesity III century. against the background of a 

personalized diet therapy with the inclusion of a specialized product for EPO (group A), a 

significant decrease in total cholesterol, LDL cholesterol and triglycerides in the blood serum of 

6.1%, 7.8% and 8.7% relative to baseline values (p <0.001, p <0.01 and p <0.001, respectively).. 

HDL cholesterol levels in patients of group A increased on average by 10% (p <0.001). 

Dynamics of lipid metabolism in obese patients with Stage III. (Group B) was less pronounced 

and not statistically significant (Table 4). 

Thus, the comparative analysis of lipid profile in patients with type 2 diabetes with obesity 

degree I-III evidence of the positive impact of diet inclusion personalized specialized product for 

EPO on markers of lipid metabolism and risk factors for cardiovascular complications. The data 

obtained allow us to conclude that the inclusion of a personalized diet specialized product for 

EPO MUFA-rich, with the modification of protein and carbohydrate composition, enhances the 

effectiveness of diet therapy in the correction of lipid metabolism and risk factors for 

cardiovascular complications in patients with type 2 diabetes with a concomitant obesity. 

Significant changes in blood biochemical parameters (urea, creatinine, uric acid, ALT and 

AST) in both groups on background diet were observed. 

Thus, the personalization of dietary diet with nutritional support as specialized food for EA 

modified protein, fat and carbohydrate composition contributes to effective correction of 

disturbed eating and indicators of metabolic status of patients with type 2 diabetes with obesity I-
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III degree in order to reduce the risk of cardiovascular complications and improve quality of life 

for these patients. 
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Index Group 

Summary Comparisons 

Age, years 44,1±2,6 49,1±2,9 

Duration of disease, years 7,5±2,1 7,0 ±1,9 

Body weight, kg 104,9±3,5 103,7±4,1 

BMI, kg / m ² 37,4±0,9 37,3±1,2 

The average level of glycated hemoglobin 

HbA1c,% 

 

7,4±1,0 

 

7,4±1,3 
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Table  2  

Dynamics of anthropometric parameters in patients with type 2 diabetes with obesity I-III 

degree during treatment (M ± m). 

 

Index 

 

Group 

I obesity degree Obesity II degree III degree obesity 

1 2 1 2 1 2 

 

Body weight, 

kg 

А 98,2±3,4 92,6±3,2*** 105,6±3,4 99,4±3,2*** 110,9±3,4 105,8±3,2*** 

В 96,8±3,9 94,2±3,1 104,6±5,0 102,2±2,9 109,7±3,6 107,1±4,0 

 

BMI, kg/m2 

А 33,7±0,9 31,7±0,6*** 36,7±0,86 34,7±0,65*** 41,9±1,4 38,8±2,1*** 

В 34,2±0,6 33,7±1,5 36,2±0,73 35,1±1,5 41,6±1,7 39,7±2,5 

 

Hip 

circumference, 

cm 

А 97,9±2,8 94,2±2,3*** 116,8±2,8 113,2±2,3*** 117,4±2,8 114,7±2,3*** 

В 93,3±4,0 92,1±2,9 113,6±3,2 112,1±2,9 119,3±3,2 117,4±2,9 

 

Waist 

circumference, 

cm 

А 88,6±1,8 84,7±1,8 109,2±1,8 104,7±1,8* 112,7±1,8 109,2±1,8* 

В 84,8±1,8 83,6±2,3 107,5±1,8 105,4±1,9 114,9±1,8 111,2±2,1 

 

OT/OB 

А 0,9±0,02 0,88±0,03* 0,93±0,06 0,91±0,05* 0,96±0,07 0,94±0,06* 

В 0,91±0,02 0,90±0,01 0,95±0,08 0,94±0,06 0,96±0,06 0,95±0,04 

 

 

 

 

Note: hereinafter: 1 - before treatment; 2 - through 2 weeks after treatment; p - reliability 

of differences from baseline * p <0.05, ** p <0.01, *** p <0.001 
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Table  3  

The body composition indicators in patients with type 2 diabetes with obesity I-III in the 

treatment power (M ± m). 

 

Index 

 

Group 

I obesity degree Obesity II degree III degree obesity 

1 2 1 2 1 2 

 

Fat mass, kg  

А 41,1±0,9 38,7±0,7** 49,1±0,6 45,8±0,5* 74,1±1,4 67,6±1,3* 

В 44,2±0,9 42,9±0,6* 49,7±1,0 47,3±0,5* 78,3±1,8 75,8±1,2* 

 

Skeletal 

muscle 

weight, kg  

А 31,2±0,5 30,6 ±0,8 34,2±0,8 34,3±0,6 38,0±0,6 37,5±0,8 

В 34,8±0,9 32,2 ±0,6* 36,8±0,7 34,6±0,7* 38,1±0,6 36,8±0,8* 

 

Lean mass, 

kg  

А 56,4±1,4 56,3±1,3 58,3±1,5 58,8±1,6 58,1±0,6 57,0±0,8 

В 54,7±1,2 52,1±0,9* 58,6±1,5 56,3±1,3* 58,2±0,7 55,8±0,6* 

 

Visceral fat 

area, cm2 

А 169,8±5,1 162,2±2,1* 210,4±3,6 197,9±2,3* 310,3±7,2 289,7±5,4* 

В 179,5±4,8 174,1 ±2,6 206,4±1,8 200,6±1,8 309,5±7,2 295,7±5,0* 
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Table 4  

Dynamics of basal glucose and lipid metabolism markers in patients with type 2 diabetes 

with obesity I-III degree during treatment (M ± m). 

 

Index 

 

Group 

I obesity degree Obesity II degree III degree obesity 

1 2 1 2 1 2 

Glucose, mmol 

/ l  

 

А 7,4±3,2 6,2±1,8 * 8,3±2,4 6,8±2,7 * 9,7±2,9 7,9±2,1 * 

В 7,5±3,2 6,5±1,6 * 8,2±2,4 7,0±2,3 * 9,5±2,8 8,0±1,9 * 

Total 

cholesterol, 

mmol / L  

 

А 6,1 ±0,6 5,6±0,6*** 6,9±0,2 6,4±0,6*** 8,2±0,4 7,7±0,6*** 

В 6,2±0,5 5,9±0,6 6,8±0,4 6,7±0,3 7,9±0,5 7,7±0,4 

TG, mmol / L  

 

А 3,1±0,4 2,7±0,4** 4,3±0,8 3,6±0,4** 4,6±0,2 4,2±0,4** 

В 2,5±0,1 2,4±0,1 4,3±0,2 3,9±0,1 4,6±0,3 4,4±0,1 

HDL-C, mmol 

/ L  

 

А 0,9±0,04 1,1±0,04*** 0,7±0,06 0,9±0,04*** 1,0±0,07 1,1±0,04*** 

В 0,9±0,05 1,0±0,05 0,8±0,07 0,9±0,05 0,9±0,05 0,9±0,05 

LDL-C, mmol 

/ L 

А 3,2±0,2 2,9±0,2*** 3,7±0,2 3,2±0,2*** 5,1±0,08 4,7±0,2*** 

В 3,1±0,2 3,0±0,2 4,3±0,3 3,5±0,2 4,9±0,3 4,7±0,2 
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Paratunskoye Resort (Kamchatka Krai) Therapeutic Muds and Drugs on their Basis 

as a Means of Etiotropic and Pathogenetic Therapy of Periodontal Disease 

Muradov S.V., Sel’minskaya O.V., Rogatykh S.V. 

 

ABSTRACT 

Among the many natural remedies that common in our region, is a special group of 

thermo-mineral waters, medicine mud and natural seawater. We concentrated our attention on 

medicine mud from Utinoe Lake, which was used as a medication AEM (aqueous extract of 

mud). Therapeutic methods of treatment are aimed to inflammation removing and relapse 

prevention and effect, especially on etiotropic and pathogenetic sections in the occurrence of 

periodontal disease. The range of drugs used for this purpose is very broad, but it is necessary to 

call attention to the health natural remedies. It is necessary to study the possibilities of using 

these natural remedies, particularly in the treatment of periodontal disease. Unlike conventional 

drugs, natural remedies do not have a toxic effect on the organism, is well tolerated, do not cause 

allergic reactions. The effectiveness of electrophoretic application of AEM medication during 

paradontium conditions was studied. The efficiency of electrophoretic applying of AEM in 

periodontal diseases of 45 patients was studied by us in the sanatorium. During the study were 

formed three groups of observation: I group - 7 persons, patients periodontal disease; II group - 

26 persons periodontitis patients I-III degree of severity; III group - 12 persons, periodontal 

disease patients (2 people) and periodontitis I-II degree of severity (10 people) - a control. After 

treatment the final dental examination was conducted for observing of periodontal condition. 

Dental hyperesthesia of hard teeth tissues reduced at the end of course of treatment among all 

patients with amphodontosis. Gingival hemorrhage, exudate discharge from dental pockets 

disappeared after the treatment completely among the patients with periodontitis. Thus, mud 

drug AEM applying in combination with mouthwash by thermal water leads to positive results in 

the treatment of inflammatory and degenerative diseases of the periodontium and is an example 

of effective using of natural remedies and treatment. 

Keywords: paradontium, peloids, Kamchatka, electrophoresis. 

INTRODUCTION 

It is difficult to overestimate the importance of environmental factors in medical and health 

practice, due to their diversity, accessibility, complex effect on the body and efficiency in 

maintain of the adaptive properties of the organism. Academician V.P. Kaznacheev [1] marks 

the local natural remedies as key factors which are support and restore the adaptive mechanisms 



166                                                                                                                                  3 (47) 2014 
 
of organisms in extreme regions, which include Kamchatka.  

Among the many natural remedies that common in our region, is a special group of 

thermo-mineral waters, medicine mud and natural seawater. We concentrated our attention on 

medicine mud from Utinoe Lake, which was used as a medication AEM (aqueous extract of 

mud).  

It is necessary to study the possibilities of using these natural remedies, particularly in the 

treatment of periodontal disease. Diseases of the tooth surrounding tissues are known from old 

times very well. With the progress of civilization, the prevalent of periodontal diseases, has risen 

sharply. According to WHO (1978), periodontal diseases are found in 46-80% of children 

(gingivitis) and almost the entire adult population of most countries of the world (periodontitis 

and mixed forms). [3] The problem of periodontal diseases is very crucial for the Kamchatka 

region as for all northern territories. A lot of factors are influence to origin and development of 

periodontal diseases. The complex of peculiar conditions, which can be attributed to the common 

factors of occurrence of periodontal disease, affects to the human organism in our region. It is a 

state of hypoxia, significant fluctuations of atmospheric pressure, geomagnetic field, solar 

radiation, the quality of nutrition, including vitamin deficiency, especially vitamin C. Diseases of 

the internal organs and body systems are common predisposing factors of periodontal diseases: 

pathology of the endocrine system, gastro-intestinal tract, atherosclerosis, cardiovascular 

diseases, collagen, etc. [4]. One of the key factors is the disorder of the immune system. For 

local causes of periodontal diseases, manifested in the mouth in the first place should include 

microbial factor of plaque and tartar, which, in combine with an altered immune reactivity is the 

leading element in the development of periodontal diseases - an inflammatory destruction of 

periodontal tissues [6]. Periodontal diseases clinically manifested by denudation of the necks and 

the roots of the teeth, inflammation and edema of the gingival papilla and gingival margin, 

frequent observe of bleeding gums when brushing your teeth and taking solid food. Under long-

term chronic inflammation occurs dissolve of bone tissue around the teeth forming the abnormal 

tooth-gum pockets, often with serous or purulent discharge. In the cases of a emphasized 

destructive changes appears tooth mobility, they advance, change their position in the dental arch.  

In present time the treatment of periodontal diseases is one of the most difficult problem in 

dentistry. It can be explained firstly by large prevalence of this disease in the population, and 

secondly by great number of common and local predisposing factors and their various 

combinations in each patient, which requires individual and integrated approach to the treatment 

of the patient. The complexity intends a combination of therapeutic, surgical and orthopedic 

treatments.  
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Therapeutic methods of treatment are aimed to inflammation removing and relapse 

prevention and effect, especially on etiotropic and pathogenetic sections in the occurrence of 

periodontal disease. The range of drugs used for this purpose is very broad, but it is necessary to 

call attention to the health natural remedies. Unlike conventional drugs, natural remedies do not 

have a toxic effect on the organism, is well tolerated, do not cause allergic reactions. [3]  

Applying of therapeutic mud and mud preparations for the treatment of inflammatory 

periodontal diseases should be interesting and promising direction in the medicine. During many 

years the mud of Utinoe Lake applied in our region with great success. 

The structure of mud includes specific microbial community from bottom silt deposits and 

biologically active substances that produced during it life and have varied physiological effect. 

With using mud from Utinoe Lake we made a drug – AEM. AEM is a liquid with acidic reaction, 

low mineralized; the composition is match for a mud solution. The most important biomedical 

properties of this drug are its antibacterial action against pus-producing cocci and bacteria of 

enteric typhoid group, as well as in wound healing effect of thermal and mechanical damage [5]. 

Biologically active substances contained in the preparation have an immunostimulating effect in 

the local inflammatory processes. 

The efficiency of electrophoretic applying of AEM in periodontal diseases of 45 patients 

was studied by us in the sanatorium of Defense Ministry "Paratunka". During the study were 

formed three groups of observation: I group - 7 persons, patients periodontal disease; II group - 

26 persons periodontitis patients I-III degree of severity; III group - 12 persons, periodontal 

disease patients (2 people) and periodontitis I-II degree of severity (10 people) - a control.  

All patients (45 people) got professional oral hygiene including removal of hard and soft 

dental plaque before performing medical procedures. Oral sanitation if necessary was conducted. 

Patient learned for careful and correct oral hygiene as well as mouthwash by thermal water 6-8 

times per day. In the event of gums abscess antibacterial drugs used as in II, and in the control 

groups of observation. Patients of I and II groups got electrophoresis with the AEM drug.  

The methodology of the procedures used device "Potok-1". The drug and physiological 

solution alternately applied to the electrode cushions which put on the area of gums and the 

middle third of the medial surface of the right forearm. Total number of procedures was 15. The 

duration of each daily procedure was 15 minutes.  

RESULTS AND DISCUSSION 

After treatment the final dental examination was conducted for observing of periodontal 

condition. The results of treatment are shown in Table 1.  

All patients were well tolerated the treatment. Exacerbations of gum disease, deteriorations 
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of general condition and intolerance of AEM was not observed. Hypersensitivity of hard tissues 

of the teeth disappeared or significantly reduced under the influence of treatment at the end of it. 

However, the objective symptom of a degenerative process (pallor of the mucous membrane of 

the gums) has not changed. Bleeding gums and emission of exudate from periodontal pockets of 

periodontitis patients I-III degree of severity disappeared completely after treatment. Teeth 

mobility was observed in 72% of patients, but in significantly reduced form. 

Thus, mud drug AEM applying in combination with mouthwash by thermal water leads to 

positive results in the treatment of inflammatory and degenerative diseases of the periodontium 

and is an example of effective using of natural remedies and treatment. 
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Table 1 – Changing the periodontal status under the influence of drug treatment AEM  

Symptoms of periodontal 

tissue pathology 

I group – 7 pers. II group – 26 pers. III group (control) – pers. 

Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

. 

Hypersensitivity of hard 

tissues of the teeth 

6 1 7 3 2 2 

. 

Pallor of the mucous 

membrane of the gums 

7 7 – – 2 2 

. 

Pain in the gums 3 1 9 – 1 – 

. 

Bleeding gums 2 – 25 – 10 4 

. 

The presence of exudate in 

the PZDK 

– – 14 – 5 3 

. 

Abscess of gum – – 7 – 1 – 

. 

Tooth mobility – – 15 10 4 3 
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Influence of Water Quality in Yakutia Reservoirs at Fish Organism 

(at the example of rivers Vilyuy, Khroma, Indigirka and Kolyma) 

 

ABSTRACT 

Objective: 

The purpose of this study was to determine the influence of water quality in Yakutia 

reservoirs at fish organism. 

Background:  

We have studied the common types of fish that live in rivers of Yakutia (at the example of 

Vilyuy, Khroma, Indigirka and Kolyma Rivers) and are representatives of the food chain "water 

- fish - man."  

Methods: 

In summer, July 2009, we investigated the blood of perch and roach, below the village 

Syuldyukar (r.Vilyuy) at Haryyalah and Kuranyi rivers (July 2009), after which laboratory 

analysis showed the following blood picture: leukocytes - from 210 to 499; erythrocytes - 168 - 

326; ESR - 0-2; hemoglobin – 3.7-8.9, averaging 6.1 g%. Judging from the literature [1, 2], this 

type of blood indicates very advanced toxicity processes in fish.  

Results: 

On the basis of clinical, pathological and hematological parameters of fish we revealed 

specific reactions and vulnerable «function target «to existing factors. A comparison of the 

structure of the fish population in the waters of Yakutia, revealed deterioration in water quality 

and changes in the population structure of invertebrate organisms, which reflected in the state of 

final producers - fish. 

Conclusion: 

Changes of the environmental conditions under the influence of chemical contamination, 

as a result causes tension of adaptation mechanisms, which can lead to the development of 

pathological changes in the human body. 

Keywords: environment, human body, human health, food chain, fish productivity, fat 

accumulation, reproduction, reproductive period, toxicant, anemia, hematopoiesis, intoxication.  

INTRODUCTION 

In recent years, the acute problem of environmental pollution with harmful chemicals 

remains. Among these pollutants, primarily, one can include certain heavy metals of technogenic 

origin. Environmental pollution with toxic metals above all affects human health. Pathways of 
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the chemical elements in the human body are varied. It should be noted that most of the chemical 

elements is ingested with food and water. We have studied the common types of fish that live in 

rivers of Yakutia, are representatives of the food chain "water - fish - man."  

Deterioration of water quality and changes in community structure of invertebrates 

reflected the state of ecosystem end-producers - fish. The total fish production of the studied 

reservoirs decreased 

The structure of the fish population has changed in the direction of reducing the proportion 

of whitefish, and also the sig basic biological indicators changed. Due to the toxic load on the 

fish organism premature death in older age groups occurs also there is inhibition of growth. 

Along with a reduction in the growth rate metabolism in fish changes aside to fat accumulation 

instead of plastic substances consumption for protein growth, which is a reaction to adverse 

living conditions.  

Processes of fish reproduction are broken. One of the reactions of fish to changing 

conditions is the transition to a shorter life cycle and reproduction. However more typical are 

slowing of fish maturation and frequent, prolonged spawning season passes. In the context of the 

toxic load fish hardly accumulate energy resources to spawn and are unable to compensate for 

them: the reproductive period of population is declining.  

Whitefish are the most abundant fish species in the rivers of the Far North. On the basis of 

studying of the changes of morphological and physiological indicators one can see the impact on 

living organisms of wastewater discharge to subarctic waters, and the most vulnerable organs 

(called function - target) with respect to those or other toxicants are pointed out. In natural waters 

- rivers Vilyuy, Khroma, Indigirka and Kolyma, we found lithonephria (nephrocalcinosis), which 

is associated with the contaminated water. Also pathology in the skeleton of fish - pug snout, 

bending of gill stamens and ribs, hump and merging of the 2-3 vertebrae in the thoracic 

department were marked. At the organism intoxication the following liver and kidney 

abnormalities: cell death and appearance on their site of the connective tissue were detected. The 

same phenomenon, but in a more vibrant power was described in whitefish of Kola Peninsula as 

nephrolithiasis [11] and abnormalities of the spleen in Buryatia whitefish [6, 8]. These studies 

were the basis for the development of theoretical justification of anthropogenic impact on the 

valuation of the subarctic waters [15].  

Fish blood system responds to the deterioration of habitat with large variety of pathological 

changes forms and the general laws of its transformation have been described. The first response 

of fish to the toxic agent effect is blood solidification: replace destroying cells in the blood 

stream young erythrocytes, monocytes, segmented and immature leukocytes ejected. The 
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concentration of hemoglobin in the blood, erythrocyte sedimentation rate and leukocytes 

increase [7, 10]. Blood picture is characterized by, along with before hemolized red blood cells, 

and many young immature cells. Further on, there is a gradual decrease in hemoglobin 

concentration due to intensive destruction of red blood cells and anemia develops. Changes in 

the blood system are reversible, until protective functions of hematopoiesis have been exhausted. 

As a criterion minimum limit of the amount of hemoglobin - 8% g was set. Its further decline is a 

hallmark of fish toxicity [12, 23, 25]. Based on these data the possibility of using lipid 

metabolism to assess the state of the Kola Peninsula of whitefish at different degrees of toxic 

effects is shown [13, 20, 24].  

In summer, July 2009, we investigated the blood of perch and roach, below the village 

Syuldyukar (r.Vilyuy) at Haryyalah and Kuranyi rivers (July 2009), after which laboratory 

analysis showed the following blood picture: leukocytes - from 210 to 499; erythrocytes - 168 - 

326; ESR - 0-2; hemoglobin – 3.7-8.9, averaging 6.1 g%. Judging from the literature [1, 2], this 

type of blood indicates very advanced toxicity processes in fish.  

The general pattern of development of fish toxicity disclosed on the basis of studying the 

hematopoietic system reaction is characterized by four stages: I - contact, II - mobilization, III - 

destabilization, IV - degradation. Methodically toxicity stages are differentiated by destroyed (or 

pathological) and "normal" erythrocytes ratio at different concentrations of hemoglobin in the 

blood. Transition to irreversible changes and death of the organism is characterized by "critical 

point" separating "the norm and pathology", i.e. III and IV stage of toxicity at reducing the 

hemoglobin concentration less than 80% when in the blood mass erythrocyte destruction are 

observed. Analysis of long-term dynamics of the state of hematological parameters of fish 

showed a reduction of the fish number in the modern period (compared to 1970-1980.) being at 

the degradative toxicity stage, that indicates the reduction of toxic exposure.  

Excess of heavy metals in aqueous medium leads to their accumulation in fish organism. 

The greatest accumulating effect in relation to one or another element have that organs which are 

functionally inherent: nickel accumulates in the kidneys, liver, gills and skin; copper - in the liver, 

kidney and gill skeleton; strontium - mostly in the bone tissues. Strontium concentration because 

of its accumulation may be comparable with the content of zinc, which in norm in the soft tissues 

is much greater. It was revealed that a violation of the microelement composition became one of 

the causes of fish pathologies. There is a strong dependence in the system: nickel in water → 

nickel in kidney → fish nephrocalcinosis. Excess of strontium can cause bone pathology.  

Fish gills take the first blow caused by chemical changes in the aquatic environment, 

which often reflects in the biochemical indices in this organ [9].  
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The spleen is the most interesting as hematopoietic and immunocomponent organ. Many of 

the occurring in the body physiological and biochemical processes in extreme conditions with a 

strong change in habitat affect the hematopoietic and immune systems. It is known that any 

stress usually suppresses immunity of animals, while stress factors activate the body's defenses. 

[3]  

It is interesting to note, that the same, sometimes unexpected results are obtained at 

ecological and biochemical study, what may be relevant at using eco-systems of biochemical 

monitoring in the early diagnosis of chronic changes in fish in the pond. For example, in the 

study of changes in the content of various lipids in different organs of Volga sturgeon in norm 

and "bundle" of muscles [14].  

Violation of the structure and functioning of fish populations, the occurrence of deep 

pathologies and dysfunctions in their bodies led to a decline of fishery potential reservoirs of 

Yakutia.  

Thus, in a result of processing enterprises in the mineral waters of the republic following 

trends in water quality were traced: salinity was growing, ionic composition changed in the 

direction of increasing the sulfate content, due to elevated levels of suspended particles water 

clarity decreased, bottom sedimentation with solid industrial waste occurred and water 

accumulated toxic compounds. This resulted in a violation of the structural and functional 

characteristics of biocenosis, and due to the development of pathologies and dysfunctions in the 

body systems fish mortality was observed, that in general, has led to the depletion of water 

resources and fish [4, 18, 19, 21]. Currently, the ability of reservoirs to cleanse itself is 

insufficient to recycle huge masses of pollutants. The highest lead content in all fish species is 

observed in the liver, as well as in carnivorous and at peace (benthophages and planktophages). 

The concentration of lead was higher in large individuals, compared with small young fish. 

Perhaps this is due to the fact that with a constant admission with feed lead does not manage to 

eliminate from the body and therefore accumulates in increasing concentrations, depending on 

the age of the fish.  

The obtained data allow us to assert that, at cooking, in large specimens of fish it is 

advisable to remove the liver as the main accumulator of this element.  

Often studied fish samples had no apparent pathological abnormalities, characteristic of 

poisoning with salts of mercury, lead and cadmium. Therefore of particular importance in 

veterinary-sanitary inspection of fish and fish products is chemical-toxicological research.  

However, it should be noted that many researchers observed pathology characteristic for 

reservoirs polluted with heavy metals, and evidence of toxicity to aquatic environment.  



175                                                                                                                                  3 (47) 2014 
 

In such fish color changes of the body, muscle turgor reducing, appearance of the anemic 

ring on the gills and gill rakers bending, the appearance of connective tissue growths and stones 

in the kidney, skeletal developmental disorder, etc. were observed. These pathologies are also 

described in fish living in waters of the Kola Peninsula contaminated by heavy metals [5, 12, 16, 

17, 22].  

Salmon and whitefish fish are narrowly adapted to survive in extreme conditions. 

Stenobiontic character causes high demands on water quality and prompt responsiveness to 

changing environmental conditions in the reservoirs [15].  

On the basis of clinical, pathological and hematological parameters of fish organism we 

revealed specific reactions and vulnerable "target function" to existing factors. The lake Imandra 

fish at the tissue level common pathologies were: edema, exudates, hemorrhages, changes in 

blood vessels that testified exudate -hemorrhagic inflammation in the gills and furnace, protein 

and fat (toxic) liver dystrophy, leading to atrophy of the organ, connective tissue proliferation, 

epithelial changes, etc. Along with common pathologies in fish specific diseases, typical for each 

of the districts, appear. In the zone of influence of the copper-nickel waste – nephrocalcinosis, 

and in mixed with apatite-nepheline production sinks flow - myopathy and nephrocalcinosis. In 

subsequent years, in a period of reduced water pollution by heavy metals the incidence of fish 

decreased.  

For evolutionarily young and "plastic" species Coregonus lavaretus, in conditions of more 

than 6 years of water pollution, changes in population characteristics occurred in the following 

direction: reduced growth rates, increased variability in the timing of puberty (both a delay, and 

premature maturation were observed), reducing of the spawning multiplicity and life expectancy. 

At the basis of these changes is hormonal and biochemical regulation, aimed at improving the 

support metabolism (increased catabolism) to the detriment of assimilated energy used on the 

processes of growth and maturation of the gonads.  

Thus, for the period of anthropogenic loads ecosystem (as shown in the example of Lake 

Imandra) has undergone significant changes that affected all of its structural components. In the 

past - oligotrophic ultrafresh waters with bicarbonate-calcium mineralization with low 

concentrations of suspended material and trace elements in the period of anthropogenic load its 

hydrochemical regime transformed: the waters began to comply with class sulfates of 

technogenic nature, content of suspended solids increased. There was a severe water and 

sediment pollution with heavy metals. Despite the reduction of pollution, especially with heavy 

metals and suspended solids in the last decades, the water quality is still unfavorable. New 

communities with impoverished species composition, formed in a period of strong pollution, 



176                                                                                                                                  3 (47) 2014 
 
acquired a tendency to increase the number and biomass. There is reason to believe that in the 

near future, all these processes will be reflected in the waters of Yakutia.  

These materials show the main directions of anthropogenic successions of Arctic aquatic 

ecosystems under the influence of a large complex of anthropogenic factors that may occur in 

other water systems during the developing of the Arctic regions.  

It should be emphasized that the quality of food raw materials, regardless of their origin in 

the first place depends on the state of the environment. Changes of the environmental conditions 

under the influence of chemical contamination, as a result causes tension of adaptation 

mechanisms, which can lead to the development of pathological changes in the human body.  
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M.M. Tyaptirgyanov, V.M. Tyaptirgyanova 

Ecological and hygienic evaluation of the accumulation and distribution of cadmium 

compounds in organs and tissues of Yakutia freshwater fish 

 

ABSTRACT 

The paper analyzes the results of the accumulation of heavy metals – particularly cadmium 

in the organs and tissues of freshwater fish in the waters of Yakutia, which is one link in the food 

chain "water-fish-man." According to the toxicology cadmium is considered to be one of the 

most dangerous to human health ecotoxicants. There are very little data on the cadmium content 

in the organism of Yakutia freshwater fish. Meanwhile, these data are not only of theoretical but 

also of practical importance, since the toxicity of cadmium is independent from the form of its 

compounds, as one can observe in the case of lead and mercury compounds, "soluble" metal 

chemical forms (i.e., those which pass through a filter with a pore size of 0.45 microns) are 

equally toxic. Our studies have shown that the highest level of cadmium was found in the liver of 

large perch in the summer period with age from 4 + to 6 + years, caught in the river Vilyuy and 

had 0.411 ± 0.290 mg / kg of cadmium in the body wet weight. This amount exceeds 2.1 times 

the Maximum Permissible Level. Apparently, because of the change of feeding in the winter 

period, in small immature species some trend towards reduction of cadmium in the liver was 

observed. 

It should be noted that the main commercial product is a muscle tissue of the studied fish 

from different water reservoirs of Yakutia, which at present have no particular risk to human 

health because cadmium in muscle tissue is present in amounts not exceeding the maximum 

allowable levels. 

Keywords: human health, heavy metals, cadmium, toxic element, age groups, trend.  

It is known that cadmium is one of the most dangerous ecotoxicants and is close to 

mercury and arsenic by toxicity [6, 7].  

In nature, cadmium is not found in the free form and does not form special ores. Cadmium 

is produced commercially as a by-product of zinc and copper refining (Marcus, 1991). In the 

middle-aged humans there is about 50 mg of cadmium, 1/3 concentrates in kidneys, the 

remaining amount in the liver, lungs and pancreas. With age, the content of cadmium in the body 

increases, in the newborn cadmium is absent and it occurs at10 months of life.  

Daily intake of cadmium by the adult is about 215 micrograms. Cadmium is not an 

essential element for mammals [19].  
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Nonetheless, epidemiological data suggest cadmium’s extreme danger to humans. Due to 

the fact that this element is very slowly eliminated from the human body (0.1% per day), 

cadmium poisoning may turn into chronic form. Its symptoms are the damage to kidneys, 

nervous system, lungs, sexual dysfunction, and joint pain. There is credible evidence of 

carcinogenic risk of cadmium. Today it is estimated that in about 5% of the population of the 

United States and Japan, the concentration of cadmium in the body has reached a critical level.  

According to the Austria Institute of Food data no mercury or lead, namely cadmium is the 

most dangerous heavy metal.  

The global annual intake of cadmium from natural sources is about 8.43 x 10-5 kg (Table. 

1) [17]. This is the result of plants vital activity, soil, dispersed by wind, volcanic aerosols and 

forest fires. Annual emission into the atmosphere as a result of the activities of the industry is 

estimated to be 7.19 x 105 kg. Atmospheric depositions effectively remove cadmium from the 

atmosphere. Therefore, the concentration of cadmium in rainwater may exceed 50 mg / l [18].  

In the river uncontaminated and slightly contaminated waters cadmium is contained in 

submicrogram concentrations, in contaminated and waste water cadmium concentration can 

reach tens of micrograms per 1 dm3 [4]. Cadmium rapidly migrates into acidic and soft water, as 

free ions and soluble compounds. Therefore, preferential presence in forms available to aquatic 

organisms is typical for cadmium [3].  

The intensity of cadmium anthropogenic emission on the water surface reaches 132 tons 

per year [11]. Natural background concentrations of cadmium are generally less than 1 mg / l 

[10].  

It was established that embryos of aquatic organisms are most susceptible to toxic effects 

of cadmium. Studies on minnows, and then on other fish species have shown teratogenic effects 

of cadmium compounds, demonstrated in a variety of spinal deformities. Behavioral effects of 

cadmium were also observed [10].  

Toxic effects of cadmium on fish are not fully understood. It is known that cadmium 

accumulates mainly in the gills, liver and kidneys. However, the impact of the detected amounts 

of cadmium on the functioning of these organs is unclear, although there is some evidence that it 

is involved in osmoregulatory processes in the gills and kidneys. Cadmium is slowly cleared 

from the tissues of fish after transfer from the contaminated water to clean one, at the same time 

the accumulation occurs rapidly and causes death of organisms within a few days [1, 5, 8, 9]. All 

heavy metals, including cadmium, contained in the soil through natural propagation can be used 

for monitoring, as well as be the basis of forward-looking information relating to the pollution in 

the water column organisms [2]. The high content of heavy metals (cadmium, mercury, lead and 
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other) in Rivers Tom, Ob’, in the city of Novosibirsk, in the upper zone of the Bratsk reservoir in 

some rivers of Yakutia was reliably detected by chemical methods. It was also confirmed by the 

fact of increased, and in some cases, high levels of these elements in fish in these reservoirs [13, 

14, 15, 16].  

There is very little data on the content of cadmium in the body of Yakutia freshwater fish. 

Meanwhile, this data is not only of theoretical but also of practical importance, since the toxicity 

of cadmium is independent from the form of its compounds, as one can observe in the case of 

lead and mercury compounds, "soluble" metal chemical forms (i.e., those which pass through a 

filter with a pore size of 0.45 microns) are equally toxic[14].  

Our studies have shown that the highest level of cadmium was found in the liver of large 

perch in the summer period with age from 4 + to 6 + years, from the river Vilyuy and was 0.411 

± 0.290 mg / kg of cadmium in the organ green weight. This amount exceeds the MPL 2.1 times.  

In the liver of perch, in the same population, caught in winter, cadmium content was almost the 

same – 0.399 ± 0.282 mg / kg. In the same population of perch, but small species under the age 

of 2 + years, in summer cadmium’s concentration in the liver was 0.165 mg / kg and in the 

winter time - 0.079 mg / kg of the organ green weight. Apparently, because of the change of 

feeding in the winter period, in small immature species some trend towards reduction of 

cadmium in the liver was observed.  

Cadmium is distributed in tissues and organs in the perch from the river Vilyuy in the 

following order: liver – gills – muscle – gut - bone.  

On this basis, it can be assumed that the main "gateway" of cadmium emission to perch 

organism is gills. 

In guppies (Poecilia reticulata), which during 7 weeks ate worms - pipe makers (Tubifex), 

containing 20 mg / kg cadmium, showed no accumulation of toxic element [1]. In another group 

of fish, kept within that period in the water, contained 70-100 mg Cd / l, accumulated about 9 mg 

of Cd / kg (on the green weight) and, within this group there was no difference between the fish, 

which were fed with clean and cadmium-containing worms [1].  

This again suggests the idea that the intake of cadmium compounds by fish is carried out 

through the gills, which is confirmed by the results of field trials (Table. 2).  

Cadmium content in muscle tissue of perch from the river Vilyuy was within the MPL, and 

this fish is relatively safe when used for food. It is necessary to draw attention to the fact that the 

individuals in this group identified a significant excess of the MPLs in muscle tissue, which is 

0.411 mg / kg (Table. 2). For this reason, one needs to expose the study of adult perch from the 

river Vilyuy and to prevent the use in food fish products containing cadmium above the MPL.  
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Based on these data, cadmium does not accumulate in the gut of perch. In the investigated 

fish we couldn’t release intestines from the content because of the methodological difficulties of 

this operation. In the intestine of small perch specimens under the age of 2 + years small amount 

of cadmium contains. Thus, in summer their amounts are 0.095 mg / kg, in winter - 0.036 mg / 

kg; in large species in the summer - 0.118 mg / kg, in the winter - 0.116 mg / kg. As can be seen 

from the data, there are no significant differences in the content of cadmium in perch in different 

periods of the year.  

Weis P. (1988) [20] considers that the process of elimination of the compounds of 

cadmium and mercury from the body goes through the intestines of fish. In our studies in 

Amginskiy area (p. Amga) fish (Table. 3) MPL exceeding of cadmium were not detected.  

In muscle tissue of pike from the river Chroma (Table. 4) only in adult species cadmium 

was equal to 0.285 mg / kg in the summer and 0.164 mg / kg in the winter, which is close to the 

MPL. In the liver of the same pike MPL was much larger and composed in the summer 0.454 mg 

/ kg, in the winter - 0.462 mg / kg, which exceeds the value 1.5 - 1.6 times. In the gills of adult 

fish in the summer it was 0.313 mg / kg, which exceeds the MPL 1.04 times.  

In chir populations of the river Chroma only in the liver of adult fish exceeding MPLs in 

winter equal to 0.375 mg / kg were found, which exceeds the MPL value 1.6 times.  

In perch from the Kolyma River (Table. 5) cadmium was in much smaller quantities in 

organs and tissues in comparison with the perch from the river Vilyuy. For example, if in the 

summer in large perch species of the river Vilyuy liver contained 0.411 mg / kg (Table. 2), then 

the fish population of the Kolyma river cadmium concentration was 0.251 mg / kg, in Indigirka 

population in large species in the liver was only 0.229 mg / kg of cadmium (Table. 6), i.e., the 

amount that may be within the maximum permissible level for freshwater fish.  

Distribution of cadmium in the organs and tissues of the Kolyma, Indigirka perch 

populations (Table. 5, 6) is the same as in Vilui population (Table. 2). Perch in the rivers of the 

Kolyma and Indigirka, like other species of freshwater fish, showed a slight decrease of 

cadmium in the winter season.  

In the body of the Verkhnekolymsky district carp cadmium levels were somewhat higher 

compared to Vilyui district carp. Thus, in large species aged 4 + to 6 + years old, caught in the 

summer in the lake Ozhogino (Verkhnekolymskiy district), the muscle tissue contained 0.108 mg 

/ kg Cd, while the population of carp from the lake Dengkyude Vilyui district - 0.097 mg / kg. In 

the same situation were lake Dargalah Moma district, muscle tissue contained 0.093 mg / kg Cd, 

while the population of carp from the lake Ebe Vilyui district - 0.083 mg / kg. But these 

differences were not statistically significant because of the large error average.  
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These concentrations can be considered as the background content of cadmium in the body 

of the Yakutia lake carp, as these lakes are not subject to any local or any other human impact 

due to the remoteness from major population centers and the lack of flood waters from other 

polluted aquatic environments.  

According to the degree of cadmium accumulation organs and tissues of Verkhnevilyuisk 

district carp are located in the following order: liver – gills – muscle – bone - intestine.  

In roach from the River Vilyuy cadmium (Table. 2) is in the organs and tissues within the 

maximum permissible levels for freshwater fish. However, some large specimens established 

exceeding MPLs in the liver during the summer, reaching up to 0.3 mg / kg.  

In Chukuchan fish Kolyma River Srednekolymsky region (Table. 5) the content of 

cadmium in the organs and tissues was within the maximum permissible levels for freshwater 

fish.  

These data show that most of cadmium accumulates in adult perches, especially in the liver 

and gills (Table. 2-6). On this basis, one should limit the consumption of liver of perch 5 + - 7 + 

years of age, and possibly from younger species, and only after the toxicological studies.  

Thus, in the literature data there is very little information about the content of cadmium in 

the body of Yakutia freshwater fish. Meanwhile, the field studies data carried out by us are not 

only of theoretical but also of practical importance, since the toxicity of cadmium is independent 

from the form of its compounds. Excess of cadmium in Yakutia freshwater fish is 1-2 MPC, 

often in polluted water, more often localizing in the gills and liver of the fish.  

It should be noted that the main commercial product is a muscle tissue of the studied fish 

from different water reservoirs of Yakutia, which at present has no particular risk to human 

health because cadmium in muscle tissue is present in amounts not exceeding the maximum 

allowable levels. 

No doubt, contaminated fish also affect human health. Thus, Yakutia freshwater fish must 

be intensively studied as a model for ecotoxicological research.  
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Table 1 

Isolation of cadmium from natural sources (thousand tons per year)  

Natural source Values range Mean value 

Soil particles carried by the wind 0.01 – 0.04 0.21 

Sea salt aerosols 0 – 0.11 0.06 

Volcanoes 0.14 – 1.5 0.82 

Forest fires 0 – 0.22 0.11 

Continental biogenic particles 0 -  0.83 0.15 

Continental biogenic volatile substances 0 – 0.8 0.04 

Marine biogenic sources 0 – 0.1 0.05 

Total emission 0.15 – 2.6 1.3 
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Table 2 

Accumulation and distribution of cadmium in the organs and tissues of Viliuisk 

district 

freshwater fish 

Study period Age of fish Muscles Liver Intestine Gills Skeleton 

Pike (Esox lucius) 

Summer Up to 2+ 0.006±0.004 0.061±0.043 0,007±0,005 0,031±0,022 0,048±0,034 

From 4+ up 

to 6+ 

0,015±0,011 0,032±0,0023 0,021±0,015 0,126±0,089 0,057±0,040 

Winter Up to 2+ 0,004±0,003 0,041±0,029 0,003±0,002 0,017±0,012 0,031±0,022 

from 4+ up 

to 6+ 

0,009±0,006 0,038±0,027 0,027±0,019 0,103±0,073 0,112±0,079 

Roach (Rutilus rutilus ) 

Summer Up to 2+ 0,096±0,068 0,102±0,072 0,081±0,057 0,107±0,076 0,083±0,059 

from 4+ up 

to 6+ 

0,178±0,0126 0,189±0,134 0,125±0,088 0,141±0,100 0,131±0,093 

Winter Up to 2+ 0,062±0,044 0,097±0,068 0,039±0,028 0,094±0,066 0,051±0,036 

from 4+ up 

to 6+ 

0,091±0,064 0,172±0,123 0,078±0,055 0,144±0,102 0,096±0,068 

Perch (Perca fluviatilus) 

Summer Up to 2+ 0,111±0,078 0,165±0,117 0,095±0,067 0,127±0,090 0,091±0,064 

from 4+ up 

to 6+ 

0,162±0,114 0,411±0,290 0,118±0,083 0,316±0,223 0,107±0,076 

Winter Up to 2+ 0,052±0,037 0,079±0,056 0,036±0,025 0,072±0,051 0,062±0,044 

from 4+ up 

to 6+ 

0,094±0,066 0,399±0,282 0,116±0,082 0,215±0,152 0,131±0,093 
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Table 3 

 

Accumulation and distribution of cadmium in the organs and tissues of Amginskij 

district 

freshwater fish 

 

 

Study period Age of fish Muscles Liver Intestine Gills Skeleton 

Pike (Esox lucius ) 

Summer Up to 2+ <0,01 0,012±0,008 <0,01 <0,01 0,012±0,008 

From 4+ up to 

6+ 

<0,01 0,014±0,010 <0,01 <0,01 0,013±0,009 

Winter Up to 2+ <0,01 0,010±0,007 <0,01 <0,01 0,010±0,007 

from 4+ up to 

6+ 

<0,01 0,011±0,008 <0,01 <0,01 0,011±0,008 

Roach (Rutilis rutilus) 

Summer Up to 2+ <0,01 0,019±0,013 <0,01 <0,01 <0,01 

from 4+ up to 

6+ 

<0,01 0,016±0,011 <0,01 <0,01 0,013±0,009 

Winter Up to 2+ <0,01 <0,01 <0,01 <0,01 <0,01 

from 4+ up to 

6+ 

<0,01 0,011±0,008 <0,01 <0,01 0,012±0,008 

Perch (Perca fluviatilis ) 

Summer Up to 2+ <0,01 0,013±0,009 <0,01 <0,01 0,012±0,008 

from 4+ up to 

6+ 

<0,01 0,015±0,011 <0,01 <0,01 0,013±0,009 

Winter Up to 2+ <0,01 0,011±0,008 <0,01 <0,01 0,011±0,008 

from 4+ up to 

6+ 

<0,01 0,013±0,009 <0,01 <0,01 0,011±0,008 
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Table 4 

Accumulation and distribution of cadmium in the organs and tissues of pike and chir 

in the reservoir of Chroma River  (Allaihovskij district, August – October 2006, n = 10) 

 

Study period Age of fish Muscles Liver Intestine Gills Skeleton 

Pike (Esox lucius) 

Summer Up to 2+ 0,170±0,120 0,209±0,148 0,095±0,067 0,199±0,141 0,081±0,057 

From 4+ up 

to 6+ 

0,285±0,201 0,454±0,321 0,137±0,097 0,313±0,221 0,097±0,068 

Winter Up to 2+ 0,097±0,068 0,108±0,076 0,044±0,031 0,137±0,097 0,047±0,033 

from 4+ up 

to 6+ 

0,164±0,116 0,462±0,326 0,082±0,058 0,284±0,201 0,132±0,093 

Chir (Сoregonus nasus) 

Summer Up to 2+ 0,094±0,070 0,102±0,072 0,096±0,068 0,114±0,081 0,113±0,080 

from 6+ up 

to 8+ 

0,241±0,170 0,298±0,211 0,231±0,163 0,201±0,142 0,163±0,115 

Winter Up to 2+ 0,074±0,052 0,123±0,087 0,062±0,044 0,102±0,072 0,063±0,044 

from 6+ up 

to 8+ 

0,128±0,090 0,375±0,265 0,116±0,082 0,237±0,167 0,137±0,097 
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Table 5 

Accumulation and distribution of cadmium in the organs and tissues of 

Srednekolymskij district freshwater fish 

 

Study period Age of fish Muscles Liver Intestine Gills Skeleton 

Dace (Leuciscus leuciscus ) 

Summer Up to 2+ 0,082±0,058 0,116±0,082 0,051±0,036 0,095±0,067 0,081±0,057 

From 4+ 

up to 6+ 

0,104±0,073 0,146±0,103 0,073±0,052 0,104±0,073 0,093±0,066 

Winter Up to 2+ 0,053±0,037 0,083±0,066 0,027±0,019 0,072±0,051 0,063±0,044 

From 4+ 

up to 6+ 

0,089±0,063 0,107±0,076 0,053±0,037 0,081±0,057 0,079±0,056 

Chukuchan (Catostomus catostomus) 

Summer Up to 3+ 0,081±0,057 0,092±0,065 0,089±0,063 0,088±0,062 0,061±0,043 

from 6+ up 

to 8+ 

0,127±0,090 0,197±0,139 0,092±0,065 0,129±0,092 0,123±0,087 

Winter Up to 3+ 0,073±0,052 0,094±0,066 0,058±0,041 0,072±0,051 0,064±0,045 

from 6+ up 

to 8+ 

0,089±0,063 0,167±0,118 0,053±0,037 0,116±0,082 0,097±0,068 

Perch (Perca fluviatilis) 

Summer Up to 2+ 0,131±0,093 0,157±0,111 0,092±0,065 0,031±0,022 0,082±0,058 

From 4+ 

up to 6+ 

0,256±0,181 0,251±0,177 0,201±0,142 0,199±0,141 0,112±0,079 

Winter Up to 2+ 0,093±0,066 0,106±0,075 0,046±0,032 0,091±0,064 0,087±0,061 

From 4+ 

up to 6+ 

0,122±0,086 0,203±0,143 0,059±0,042 0,121±0,085 0,065±0,046 
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Table 6 

Accumulation and distribution of cadmium in the organs and tissues of Allaihovskij 

district freshwater fish 

 

Study period Age of 

fish 

Muscles Liver Intestine Gills Skeleton 

Pike (Еsox lucius ) 

Summer Up to 2+ 0,143±0,101 0,156±0,110 0,103±0,073 0,034±0,024 0,066±0,047 

From 4+ 

up to 6+ 

0,302±0,213 0,323±0,222 0,198±0,140 0,207±0,146 0,126±0,089 

Winter Up to 2+ 0,089±0,063 0,187±0,134 0,054±0,038 0,091±0,064 0,080±0,056 

From 4+ 

up to 6+ 

0,243±0,172 0,288±0,203 0,057±0,040 0,097±0,068 0,063±0,044 

Dace (Leuciscus leuciscus ) 

Summer Up to 2+ 0,063±0,044 0,087±0,061 0,051±0,036 0,073±0,052 0,069±0,049 

From 4+ 

up to 6+ 

0,102±0,072 0,143±0,101 0,089±0,063 0,121±0,085 0,094±0,070 

Winter Up to 2+ 0,056±0,040 0,089±0,063 0,041±0,029 0,079±0,056 0,064±0,045 

From 4+ 

up to 6+ 

0,086±0,061 0,116±0,082 0,062±0,044 0,095±0,067 0,087±0,061 

Perch (Perca fluviatilus) 

Summer Up to 2+ 0,132±0,093 0,151±0,107 0,091±0,064 0,046±0,036 0,071±0,050 

From 4+ 

up to 6+ 

0,208±0,147 0,229±0,162 0,186±0,131 0,267±0,189 0,131±0,093 

Winter Up to 2+ 0,091±0,064 0,102±0,072 0,063±0,044 0,093±0,066 0,097±0,068 

From 4+ 

up to 6+ 

0,149±0,105 0,208±0,147 0,067±0,047 0,165±0,117 0,102±0,072 
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Assessment of the Distribution of Heavy Metals in Meat Foods of Central Yakutia 

Inhabitants 

Grigoryeva A. A., Mironova G. E. 

 

ABSTRACT  

This article presents the results of studies assessing the distribution of toxic elements 

(heavy metals) in the organs and tissues of cattle. So as a special role in human nutrition belongs 

to the micronutrients involved in the metabolism of the body and often defining health state. It 

was revealed that the concentration of lead, cadmium, mercury and arsenic in the body of 

surveyed animals was distributed in descending order: kidney> liver> muscle tissue, and did not 

exceed the MAC (maximum allowable concentration).  

Keywords: heavy metals, muscle tissue, liver, kidneys, conсentration, cattle. 

INTRODUCTION 

The problem of pollution environment and this disturbance in nature is very important. The 

main threat to environmental pollution is heavy metals.  

The study distribution and accumulation of heavy metals in the organism of agricultural 

animals is important due to the fact that the food of Yakut people associated with the use of 

considerable quantities of food of animals [11].   

The Far North is considered to be one of high-risk areas for the occurrence of many 

diseases. The great exposure to the organism of Northern people of the development of certain 

diseases is determined by climate-geographical position. In the northern conditions the cold 

climate requires a large consumption of energy by the body to sustain life. The products of 

animals (meat, butter, milk, fish) available and widely spread that contribute to the formation of 

special type of food Northern people so that is protein-lipid type. Proteins and fats of animals as 

the source of nutrition and energy are the basis of adaptation to the organism to the severe 

climatic conditions of the North [1,2].   

  The aim of work was to estimate the distribution of heavy metals (lead, mercury, 

cadmium and arsenic) in liver, kidney and muscle tissue of cattle.  

MATERIALS AND METHODS 

 The samples of muscle liver and kidney were taken for research during the slaughter of 

cattle in Techtur and Nemugu villages of Changalassky region (The Central Yakutia). The 

selection of these villages was due to the fact that they were located near the federal highway 

Yakutsk – Nerungri. The content of heavy metals in the samples was determined to atomic 
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absorption spectrometry «MGA-915»: the level of lead and cadmium in accordance with GOST 

30178-96, mercury – GOST 26927 and arsenic – GOST 26930-86 [5, 6, 7].   

RESULTS AND DISCUSSION 

According to our data the concentration heavy metals (HM) in the examined samples of 

muscle liver and kidney did not exceed the MPC (maximum permissible concentration) 

(Table.1).  

Table. 1 

The concentration HM in muscle tissue and the body of cattle (mg/kg) 

Microelements Muscle tissue Liver Kidney 

Pb MPC 0,5 0,6 1,0 

М±m 0,0610±0,0020 0,3400±0,0040 0,6400±0,0160 

Cd MPC 0,05 0,3 1,0 

М±m 0,0020±0,0001 0,0180±0,0001 0,0180±0,0002 

Hg MPC 0,03 0,1 0,2 

М±m 0,0220±0,0020 0,0260±0,0003 0,0220±0,0002 

As MPC 0,1 1,0 1,0 

М±m 0,0790±0,0010 0,0850±0,0010 0,0900±0,0030 

 

From the table. 1 it can be seen that the contents of the lead in the muscle tissue was varied 

in the range from 0,025 mg / kg to 0,094 mg / kg, сadmium – 0,002 mg / kg to 0,004 mg / kg, of 

mercury - from 0,012 mg / kg to 0,030 mg / kg, arsenic – 0,06 mg / kg to 0,11 mg / kg. Average 

values of HM in muscle tissue distributed in descending order: As> Pb> Hg> Cd.  

The concentration lead in the liver ranged from 0,20 mg / kg to 0,48 mg / kg, cadmium - 

0,010 mg / kg to 0, 016 mg / kg, of mercury - from 0,024 mg / kg to 0,028 mg / kg, arsenic – 

0,07 mg / kg to 0,10 mg / kg.  

The level of lead in kidney of cattle ranged from 0,24 mg / kg to 0,93 mg / kg, сadmium - 

from 0,015 mg / kg to 0,021 mg / kg, of mercury - from 0,019 mg / kg to 0,029 mg / kg, аrsenic - 

from 0,03 mg / kg to 0,13 mg / kg.  

The concentration of metals in the liver and kidney of cattle can be arranged in the 

following descending sequence: Pb> As> Hg> Cd.  

The content of mercury as in the blood and in the organs of the animals was surveyed 

actually identical. The concentrations mercury tended to increase in order of increasing muscle< 

liver < kidney. The middle meaning of cadmium in the liver and kidneys of cattle were 9 times 

higher than in the muscle tissue.  
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The concentration in the kidney, Cd was the same as in the liver and the content of Pb in 

1.8 times higher than in the liver.  

Our results show that HM in organism of animals accumulate in parenchymal organs. It is 

known that HM comes to animals with forage herbs. The rangeland of soil contamination lound 

up with anthropogenic load. The main pollutants of the environment in the area are 

Changalassky region are cement factory, thermal power plant (TPP), and automobile transport. 

It is known that 54% of mercury emissions account for coal combustion; 86% of lead 

emitted into the atmosphere from automobile transport. A certain amount of heavy metals in the 

environment and delivers agriculture  where pesticides are applied and mineral fertilizers, 

particularly superphosphate contain significant amounts of chromium, cadmium, to cobalt, 

copper, nickel, vanadium and zinc [3,8]. 

Yakutia is in continuous permafrost. Its influence is penalized cycle of many substances, 

including heavy metals (HM), which accumulate in the soil and the food chain may soil - plants - 

animals ingested that contribute to the development of many diseases [4]. 

Accumulation of heavy metals in parenchymal organs associated with the circulatory 

system. Heavy metals are received fodder grasses organism cattle digested in the gastrointestinal 

tract and via the portal vein to the liver, where there are major metabolic processes and disposal 

of heavy metals, one of the inducible metallothionein proteins. The accumulation of heavy 

metals in bovine kidney associated with their excretory functions [10]. 

Our data indicate that the level of heavy metals in the tissues of cattle Changalassky  

region area does not exceed the maximum allowable concentrations and fully meets 

requirements Sanitary 2.3.2.1078 - 01 [9]. 

CONCLUSION 

 So, heavy metals, trapped with herbage crops are distributed in the body of cattle lop-

sided. The lowest concentrations of heavy metals (lead, cadmium, mercury and arsenic) was 

found in muscle tissue, and the highest - in the kidney. Our results indicate that the concentration 

of lead, arsenic, mercury and cadmium in the body of animals surveyed distributed in descending 

order: kidney> liver> muscle. 
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Questions of Adaptation of First-Graders to School  
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ABSTRACT 

The article presents the literature review on adaptation of children to process of school 

training, criteria and clinico-functional features of adaptable processes in children, ways of 

prediction the course of adaptation in children to training at school are described in the article, 

features of cerebral blood circulation and a vegetative homeostasis in children of primary school 

age are presented. 

Keywords: adaptation, first-graders, prediction, adaptive processes, vegetative 

homeostasis. 

INTRODUCTION     

 The problem of health protection of children and teenagers at the present time is one of the 

most difficult and actual. The results of numerous researches estimating the state of health in 

children of preschool and school age inspire serious fears [7, 15, 19, 27, 45]. Against negative 

changes of ecological conditions, social problems and economic instability we can see the 

increasing number of children with weakened health, these children enter the school. Such 

children have difficulty in adaptation to educational activity, development of skills of training, 

ability to concentrate their attention and to solve educational tasks. Such a condition of an 

organism reduces the efficiency of the most advanced pedagogical technologies and considerably 

complicates realization of the program of development of the person [2,32].  

     The increased number of first-graders with the combined pathology is noted. In disease 

structure there is a considerable part of diseases of central nervous system, cardiovascular and 

endocrine systems. The majority of children have subclinical form of diseases that complicates 

the diagnostics and conducting the adequate treatment. Special attention is required by health of 

children studying in innovative educational institutions, working with developing educational 

programs [9, 34]. In the conditions of modern school programs these children can develop 

disadaptive stress reactions which can influence their somatic condition and progress level. The 

basic cause for such state of health, according to the majority of researchers, is high academic 

load [16, 36].  

      Deterioration of a state of health of schoolboys in recent years defines the necessity of 

dispensing of academic load according to functional opportunities of the organism, and also 
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working out of health complexes for prevention and health protection, based on exact 

estimations of the condition of the organism of each child. The special place in working out of 

these complexes is occupied by donozological diagnostics of deviations of health, directed to 

revealing of initial signs of pathology of the leading systems of the organism [17, 21]. The 

beginning of regular training at school is one of crisis stages in development of the child; it 

results in serious changes in a way of life and demands great efforts of functioning of all systems 

of the organism [12]. 

     I. Concept of adaptation 

     The definition of health as an ability of an organism to adapt for environment 

conditions gives a key place to the theory of adaptation in the study of health and illnesses. In 

biology the process of adaptation is an adaptation of a structure and organism functions to 

existence conditions. The signs and properties which appear to be the most favourable for living 

beings with the help of which the organism gets the ability to exist in a concrete life environment 

are formed during the period of adaptation. Adaptation of an organism to conditions of 

environment can have different character and affect all parts of organization and life activity of 

the person [1,4]. 

     Reserve possibilities of an organism should be sufficient to support the basic vital 

constants in normal limits. Adaptation to new conditions occurs due to mobilization of functional 

reserves and demands certain effort of regulatory systems. In case of change of the environment 

the organism should change some constants of its functions. There is the reorganization of  

homeostasis adequate to concrete conditions, it forms the basis of adaptation [6]. These changes 

occur, first of all, in systems of breath and blood circulation which are responsible for 

maintenance of organs and tissues with oxygen and nutrients. Therefore adaptive changes of 

regulatory mechanisms are more likely to appear in the course of regulation of cardiorespiratory 

system [18, 20].   

     According to the theory of general adaptive syndrome by Hans Selye (1961), there are 

three phases of course reactions of adaptation. The first phase – is "emergency" - develops at the 

very beginning of the action both physiological, and the pathogenic factor or the changed 

conditions of the environment. Thus blood circulation and breath systems are the first to react. 

These reactions are controlled by the central nervous system with wide involving of hormonal 

factors, in particular hormones of brain substance of adrenal glands (catecholamines), which is 

accompanied by hypertonicity of sympathetic system.  

     The second phase – is transitional to steady adaptation. It is characterized by the 

reduction of the general excitability of the central nervous system, the formation of the 
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functional systems providing management of adaptation to resultant new conditions. The 

intensity of hormonal shifts decreases, the number of systems and organs which originally were 

not involved in reaction is gradually increasing. After the transitional phase comes the third 

phase - the phase of steady adaptation or resistance. It is actually adaptation – and it is 

characterized by new level of activity of tissue, cellular, membrane elements, reconstructed due 

to time activation of auxiliary systems which thus can practically function in an initial mode, 

whereas tissue processes become more active, providing a homeostasis adequate to new 

conditions of existence. The basic features of this phase are: mobilization of power resources; the 

raised synthesis of structural and fermentative proteins; mobilization of immune systems. 

     Nowadays interaction between the organism and the environment is carried out so fast 

that nature and a human being have no time to adapt mutually, so there is an ecological balance 

disruption. The transition area between a norm and pathology represents not a homogeneous 

third condition, but a series of the alternative conditions differing according to the degree of 

adaptation of an organism to conditions of the environment [2]. 

      

     II. Criteria of adaptive processes in children 

     The occurrence of functional and organic changes is preceded by the borderline cases 

characterized by the decrease of adaptable possibilities of a child's organism to changing 

conditions of life environment. They appear in the form of numerous signs of discomfort and 

stress, showing the trouble which is not revealed by usual methods of research [4]. That’s why 

vital importance is given to the search of authentic information criteria, allowing to reveal risk 

group of children concerning the decrease in level of health to occurrence of organic changes 

with working out of the differentiated correction. 

     The important criterion reflecting the course of adaptive process to school is the level 

of physical development. It is proved, that disharmonious physical development is a prognostic 

adverse criterion of a course of adaptation of children to school [8, 9]. So, according to 

V.L.Gritsinskaya (2003) the most difficult adaptive process to regular training at school takes 

place in  children with micro-and macro- somatotypes, as well as in first-graders at whom during 

the initial stage of training high values of «sthenia index» (above 1, 25),  adaptive indicator (above 

1,9), decrease in body weight and-or occurrence of disharmony of correlation between length and 

weight of a body appear.  

     E.D. Basmanova with co-authors (2009) specifies that as a sensitive indicator of a 

favorable course of adaptation in first-graders has positive dynamics of physical development in 

children. A.A. Kuzmina et al. (2006) consider that the deficiency of body weight is the most 
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frequent variant of deviation in anthropometrical indicators at children of the first year of training 

at school. At 52,6-71,0 % of the first-graders who have begun their studies at school at 6,5 years 

at the end of the academic year the prevalence of deviations in physical development [9] was 

marked. 

     The difficult mechanism of adaptation of an organism of the child to various levels of 

the anthropogenous load, directed to preservation of a functional condition and working capacity 

in inadequate conditions, due to reorganization of energetic, structural and informational levels, 

forces to consider the central nervous system to be the basic centre of formation of programs of 

adaptation. The basic mechanism defining the character of adaptation of a human body is the 

vegetative department of the central nervous system reflecting an integrated condition of somatic 

functions. Autonomic imbalance is the factor predetermining both the possibility of occurrence, 

and severity of somatic diseases. The most convenient and informative method of research of a 

condition of vegetative influences is the analysis of variability of heart rhythm because it is 

known, that nervous and humoral regulation of heart work changes much earlier, than energetic, 

metabolic and haemodynamic changes[5,22,31]. 

     Тhe effector system realizing this or that response of the organism, is the cardiovascular 

system which most sensitively reacts to rather insignificant adverse influences as it possesses a 

role of the indicator of adaptive reactions of the organism. That’s why the revealing of initial 

deviations will promote in time correction of negative influence of factors of environment. 

Arterial pressure is one of the major indicators of central haemodynamics. Under the influence of 

intellectual and physical activities certain changes in level of arterial pressure are observed. 

Excessively intense educational activity at schools, according to a number of authors, is one of 

the reasons of arterial hypertension in children [18,20]. 

     Adaptation is directly connected with nonspecific resistance and reactance, i.e. with that 

background which, finally, defines the risk of development of diseases and health level. The 

immune system, being one of the major homeostatic  organism systems, participates practically 

in all adaptive processes and is a part of the protective mechanism of the organism. Active 

participation of the immune system in many vital processes of an organism leads to the fact that 

disorders of immunoreactivity cause functional and structural variety of appearance of 

pathologies of the person [1,15].  

      The circle of healthy functioning includes adaptable reactions of the organism which 

do not cause disorders in its activity and make norm of adaptation. Disorders in physical 

development of schoolboys, the increasing number of dysfunctions of cardiovascular and 
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vegetative nervous system, disease growth indicates, that adaptable mechanisms of children work 

intensively [4,18,19]. 
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III. Clinic-functional features of adaptive processes in children 

     Process of growth and development of the organism of the child is in the sphere of 

interest for teachers, psychologists, physiologists and medical workers. Focused attention 

involves the development of children during the crisis periods of life during which time 

formation and development of functional and morphological possibilities and functions occurs 

more intensively, than during the stable age periods [14,15]. Pupils of primary school age 

demand special attention to themselves as incompleteness of morphological and functional 

development, labiality of physiological processes promote the fact that during this period the 

child extremely sharply reacts to revolting factors of the environment. In spite of the fact that 

conditions of school and academic loads are far from extreme, the process of adaptation to these 

microsocial conditions with influence of adverse climatic and ecological conditions of the living 

region can have the character of the expressed stressful reaction [16]. 

     According to the literature, adaptation of the child to new social conditions, along with 

development of a difficult kind of activity - training, is accompanied by considerable pressure of 

the central nervous system, demands high energetic expenses that leads to functional damage of 

a state of health of children: immunity decreases, loading on regulatory systems increases, the 

metabolism, the central and peripheral blood circulation change. As a result there are various 

changes characterized by the decrease of functionality of an organism and first of all of it 

regulatory systems which level of pressure reflects the degree of adaptation to environment 

conditions. Therefore there can be asymptomatic forms of a pathology with the long latent period 

in children, - premorbid conditions which can serve as the base to occurrence of numerous 

diseases [6,17]. 

     Features of an age stage of 6-7 years appear in changes in all spheres. High functional 

pressure which tests an organism of the first-grader, is defined by the fact that intellectual and 

emotional loads are accompanied by long static pressure connected with preservation of a certain 

pose of the child at work in a class. The period of adaptation at first-graders is characterized by 

low and unstable level of working capacity, very high level of pressure cardiovascular, 

sympathoadrenal systems. Discrepancy of requirements and possibilities of the child leads to 

adverse changes of the central nervous system, to sharp falling of educational activity, to 

decrease in working capacity and the expressed exhaustion [19, 23, 34, 38].  

     Physiological and hygienic researches of last years show, that in many respects the 

ability of the child to adaptation is defined by the structurally functional organization of a brain 

[10, 25]. It is established that the basis of successful adaptation of the child to educational 

loadings and to realization cognitive activity is a certain level of a maturity of functional 



203                                                                                                                                  3 (47) 2014 
 
structures of brain and adequate character of its activity various cortical-subcortical, cortical-

stem regulatory systems [25]. Researches of children of 7-8 years has shown, that at this age 

under condition of conformity of a functional condition regulatory structures to age norm are 

generated neurophysiological mechanisms of selective modulation of cortical activity, providing 

selective adjustment of brain structures according to the cognitive problem. Specificity of the 

functional organization of the cortex at any selective attention in children of 7-8 years consists in 

absence of interhemispheric distinctions and domination of specific modular (left hemisphere) 

type of functional interaction of cortical zones in both hemispheres. Comparison of the data 

received during the research of children, shows relative immaturity of mechanisms of any 

attention at the training initial stage. Duration of formation of regulatory systems at younger 

school age and their role in the organization cognitive activity is confirmed in 

neuropsychological and psychometric researches [10,19,20,41,42].  

     Development of internal brake action in children of younger school age is at the initial 

formation stage, it differs by insufficient flexibility and durability, the nervous system of 

children is not ready to maintain long psychoemotional loadings and pressure. Discrepancy of 

social requirements and conditions of training of children somatophysical abilities of a growing 

organism leads to formation of neurotic reactions, frustration of a motility in the form of a 

hyperdynamic syndrome, reactions of the active protest or the phobic disorders the frequency of 

which depends on a functional maturity of an organism of the child and a condition of its health. 

Neurotic frustration in children can be shown by the various disorders which do not have organic 

nature, disorders of cardiovascular, respiratory, digestive and secretory systems [14, 26, 30, 37].  

     Children of younger school age have intensive changes of cardiovascular system: the 

weight and volumes of heart cavities increase, the histologic structure of heart and vessels is 

differentiated. The most general reaction to stressful influence from cardiovascular system is the 

increase in frequency of heart contractions, change of structure of its variability and reductions 

of indicators of haemodynamics connected with frequency of heart contractions. The beginning 

of regular training is accompanied by low adaptive possibilities, decrease in functional reserves 

of the cardiovascular system. Deviations of vegetative regulation underlie the formation of 

functional deviations in primary school age [20, 35, 43, 44]. We can attribute to peculiarities of 

formation of health in children during different age periods the expressed increase of prevalence 

of functional deviations and a chronic pathology; we can mention sharp reduction of quantity of 

absolutely healthy children. The decrease of immune protection more often appears in the form 

of sharp respiratory diseases. The most expressed growth of disease according to many authors is 

marked at school age [8, 15].  
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     In the period of adaptation to training it is necessary to consider specific features of the 

schoolboy. One of the most perspective variants of the account of specific features of an 

organism of the child for today is constitutional approach. The system portrait of children of 

three basic constitutional types (centrovert, extrovert and introvert) is based on characteristics of 

the morphological, vegetative and mental organization of the child and is defined by the 

following signs. Centroverted children usually have digestive or macrosomatic types of a 

constitution, average indexes of power, speed qualities and strength. The psychological portrait 

is characterized by emotional stability, average indexes of aggression, social activity, all-around 

cleverness, communicative skills [3]. During the research of condition of vegetative nervous 

system eutonia appears. 

      The characteristic features of extrovert children are the mesosomatic type of a 

constitution, the tendency to brachycrania, advancing of biological age in relation to passport, 

high speed and power indicators and decrease of strength. Features of psychological 

development of these children are high indicators of figurative thinking at decrease in indicators 

of logic, memory, attention, discipline. Explosive hysterical character and inflated self-esteem 

are combined with a leadership position. Sympathicotonia with hypersympathicotonia vegetative 

reactance is characteristic for them. Introvert children are characterized by asthenic type of a 

constitution with the tendency to weight deficiency, they have dolichocephalic skull. The motor 

organization is characterized by low indicators of speed, force and strength. High indicators of 

memory, attention, logical thinking, and discipline are characteristic for them, but, at the same 

time, there is a tendency to lower self-esteem, bad mood, phobic anxiety reactions. In children of 

given constitutional type initial vagotonia with asympathicotonic reactance prevails [10, 42, 46].  

     Thus, the adaptive period is accompanied by various changes in a functional condition 

of children: factors of local protection decrease, tension of hypothalamo-pituitary-adrenal, 

sympathoadrenal and vegetative nervous systems is marked. One of the features of children's 

organism is heterochronicity of formation and maturing of its separate physiological systems and 

functions that affects the formation of readiness of the child to training. The success of primary 

stage of adaptation to school predetermines the general positive result of the adaptation of the 

child. Transformations to a children's organism occur throughout the first year of training, 

therefore it is so important to trace features of physical development, dynamics of physiological 

and psychophysical indicators during this period.  

      IV. Predicting the course of adaptation in children to training at school 

      Basic principle of modern medicine is prior development of a preventive direction. The 

important section in order to prevent the failure of adaptation is to predict the character of the 
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process of adaptation before the child enters the school, because about 70 % of children in school 

have different deviations in behaviour (appetite disorders, sleep disorders, disorders of emotional 

condition, etc.) before entering the school. Predicting the adaptation allows to estimate adaptable 

possibilities of the child before entering the school and gives the chance to define, how will 

proceed adaptation of the child during educational process in the first class [11,15,38]. The 

prognostic stage provides allocation of children with risk of unfavorable course of adaptation. 

This stage is carried out in children's preschool educational institution for one year and directly 

before entering the school. The established risk factors of an unfavorable course of adaptation of 

children to training at school give the chance to carry out stable work for preventive measures. 

     The most known way of definition of the prediction of adaptation of children to school 

is based on questioning the parents and drawing up prognostic tables in which the burdened 

factors of the biological and social anamnesis are presented. The factors of perinatal pathology 

include gestoses during the pregnancy, obstructed labour which are often accompanied by 

hypoxia of the brain in child and displays perinatal defeat of central nervous system. Diseases of 

the first year of life negatively affect maturing of a brain of the child [39].               

           

     Development of the child is defined by character of his living environment. Living in 

incomplete families, remarriage of parents, long separation from parents, severe diseases or 

death of parents affect the development of the child. The big influence on development of the 

child has deprivation in a family - loss or restriction of satisfaction of the vital requirements of 

the child. Disorders of the child’s mind are often marked in problem families in which relations 

between the child and the parents are broken, accompanied with quarrels, conflicts, alcoholism 

or drug abuse, immoral behaviour of parents. Deprivation in secured family is a substitution of 

care and attention to the child by other persons (tutors, nurses, grandmothers and grandfathers). 

Deficiency of attention to the child in a family when even well-groomed, full-fed, carefully 

dressed child can appear internally lonely, psychologically neglected because nobody is 

interested in his mood, feelings, and interests. It can also affect mental health of schoolboys 

[13,29].                                                                                  

     The primary school age is the beginning of formation of motivation of the study on 

which its further destiny during all school age in many respects depends. A number of authors 

notice, that lowered motivation to training causes regular stay of children in a condition of the 

psychic tension underlying deep mental and physiological disorders [14, 15, 23]. 

     V. Features of cerebral blood circulation and a vegetative homeostasis in children 

of primary school age 
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     The estimation of a vegetative tone is one of the basic criteria characterizing features of 

a functional condition of an organism. Disturbance of vegetative regulation is the factor 

predetermining possibility of occurrence of somatic diseases. Current activity of sympathetic and 

parasympathetic departments is the result of multiplanimetric and multilevel reaction of system 

of regulation by blood circulation changing in time the parameters for achievement of the 

optimum adaptive answer which reflects adaptable reaction of a complete organism. Adaptable 

reactions are individual and are realized in different persons with various degree of participation 

of functional systems. Activation of sympathetic nervous system specifies vegetative disbalance 

owing to desadaptation [22]. 

     The results of researches have shown that functionality of heart and independent 

mechanisms of regulation of its activity in children of primary school age are imperfect, adaptive 

possibilities of heart are lowered, and tension of mechanisms of adaptation is high. Thus tension 

is most expressed degree in boys, than in girls. In first-graders with prevalence of a sympathetic 

link of regulation tension of adaptive systems is marked. At the same time in a number of first-

graders the expressed overstrain of the device of the central regulation is noticed. It testifies 

insufficiency of adaptive mechanisms which can be shown by certain changes in a state of health 

of children. First-graders with the expressed parasympathetic influence on heart function can 

have initial stages of exhaustion which is found out much earlier, than visible decrease in 

working capacity. Optimum tension of systems of regulation of heart function can be considered 

as a condition, characteristic for satisfactory adaptation of an organism of children to influence 

of the environment [28]. Simultaneously it is established, that the basis of successful adaptation 

of children to educational loads and realization of the cognitive activity is certain level of a 

maturity of functional structures of a brain and adequate character of its various cortical-

subcortical, cortical-stem regulatory systems [25].      

     According to the number of authors the majority of children with various types of 

vegetative dysfunction have the residual effect of natal damages in the form of pathology from 

cervical department of a backbone, disturbances in vertebro-bazillar system. The condition of 

hypoxia of brain is accompanied by disturbance of interhemispheric relations and promotes the 

formation of liquor hypertension in the field of the third ventricle in the location of structures of 

limbic-reticular complex, that further promotes the formation of syndromes of hypothalamic  

insufficiency, intracranial hypertension, psychosomatic diseases, including diseases of 

cardiovascular system. Among the acquired factors provoking the development of vegetative 

disorders, many authors name the superfluous psychoemotional tension in children, connected 

with adaptation to school and intellectual overfatigue [4, 32]. 
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     The analysis of activity of cardiovascular system in children of primary school age 

depending on features of a functional condition of brain represents special interest and is 

necessary for understanding the realization of disadaptive disorders, working out methods of 

their prevention, predicting and effective therapy [18, 20, 25, 28,35]. It is known, that in 

comparison with other organs the brain possesses a hypersensibility to the lack of oxygen and 

nutrients. The brain is protected from decreasing of arterial pressure and hypoxia by a number of 

physiological mechanisms regulating both general, and cerebral haemodynamics, the basic of 

which is the reflex mechanism with participation the sinocarotid zone, aorta’s depressor and 

cardiovascular centre in themedulla, being in a direct connection and under the influence of 

hypothalamo-mezencephal and subcortical vasomotor centres.  

     The collateral arterial blood supply of a brain, important for maintenance and normal 

blood-flow, plays especially considerable role in compensation of blood circulation in case of 

block of one of brain arteries. The great value in maintenance of constant pressure in brain 

vessels has such a local adaptive mechanism, as presence of double innervation vessels 

(vasodilating and vasoconstrictive nerves). The activity vasomotor brain centres is connected not 

only with nervous, but also with humoral influences: increase of level of oxygen slows it down. 

Last year it was reported about the existence of autoregulation system of the brain blood 

circulation, which has the direct influence of fluctuations of intravascular pressure upon a tone of 

non-striated muscles of brain vessels (reduction or their relaxation) therefore, despite 

considerable fluctuations of the general arterial pressure, cerebral blood flow is supported at 

constant level [10,25,33,35]. 

     Thus, brain blood circulation is provided by reflex mechanisms, regulated by various 

levels of nervous system. The leading factor in the mechanism of defeat of a brain is hypoxia. 

Physiological researches show, that every minute in a brain arrives about 15% of the blood 

which is thrown out by heart for this period and containing 20 % of consumed oxygen. Therefore 

owing to even short-term vascular spasms the exchange processes in brain substance are broken, 

thereby influencing the functioning of neurons. Hypoxia causes activity changes of pituitary-

adrenal systems which can cause the further disorders of regulation of a vascular tone and a 

blood flow. 

     In pathogenesis of neurologic frustration in case of disturbances of brain 

haemodynamics the considerable role is played by venous blood circulation. The venous 

hypertensia, difficulty of venous outflow from the skull cavity can arise as a reaction to hypoxia 

in case of brain ischemia, and also in case of hemorrhages. The difficulty of venous outflow 

leads to the development of intracranial hypertensia that in its turn can break arterial blood 
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circulation, and thus promote the formation of one more vicious circle in pathogenesis of 

neurologic frustration. At children's age the most frequent reason of paroxysmally coming 

frustration of brain blood circulation is vegetovascular dystonia with angiospastic disturbances. 

It is observed more often in girls; sometimes it is genetically caused and appears in the form of 

periodic attacks of headaches, dizziness, nausea, faints. The occurrence of these conditions is 

characteristic at excitement, overfatigue, in a stuffy room, at sudden change of position of a 

body, emotional labiality, unstable arterial pressure [10, 25, 33, 44].  

CONCLUSION:     

 Thus, the analysis of literary data testifies the necessity of the further studying of features 

of a course of adaptation period in children of the first year of training, including the use of the 

complex approach including stages of preschool prediction of adaptation. The literature data 

confirm actuality of the further studying of psychophysical features, a clinic-functional condition 

with use of functional methods of the research defining the condition of mechanisms of 

regulation of a vegetative homeostasis, the condition of cerebral blood circulation in dynamics 

during the first year of training at school.  
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The Study of Defects of Medical Documentation in Formulation and Confirmation of 

Diagnosis in Patients with Injuries of Ligaments  

Lyadova M. V. 

 

ABSTRACT 

 Any medical specialist in trauma, employed as a forensic medical expert, has to deal with 

crimes against life, health, freedom and dignity, responsibility for which is provided by the 

criminal code of Russian Federation. The most frequent kind of a forensic medical examination 

is an examination of victims to determine the severity of the injury. The examiner should assess 

the data from medical documents critically, as the duration of treatment of the victim may be 

caused not only by the nature of the injury, but also by the number of accompanying diseases. 

The analysis of the experts’ reports in the amount of 237 examples which were submitted to the 

expert - traumatologist for the period from September till December 2013 at the Department of 

forensic medical examination of bodily injury of the Department examination of the victims, 

defendants and other persons of the state health budget Institution of Moscow Bureau of forensic 

medical examination of the Health Department of Moscow» was done. All these examinations 

were under the question about the diagnosis determined that required of the additional 

consultation of the trauma specialist to confirm or disprove the diagnosis in determining the 

extent of damage to health of a patient. As the analysis of the damage revealed, the most part 

(that is about 205 cases (86.3%) was the damage of the ligaments of various localization. The 

detailed analysis of expertise of the damage of acrobaleno-clavicle joint, knee joint, and ankle 

joint was done. The main mistakes in the formulation of diagnosis were revealed, the ways of 

their elimination were defined, and the data in the literature with the description of the main 

characteristics of the diagnosis of the ligaments damage of the localizations specified were 

researched. The analysis of the defects in the medical records done by doctors-traumatologists in 

formulation and confirmation of diagnosis of patients with damaged ligaments acrobaleno-

clavicle, knee and ankle joints for the determining of the severity of injury showed the following: 

there was no the one approach (algorithm) to the documentation of bodily injuries by the clinical 

doctors and no standards in their description and researching of capsular ligament joints. All this 

requires more closely interaction between forensic service and practical health care in the 

elaboration of appropriate standards for evaluation of patients with this pathology. 

Keywords: medical examination, capsule ligaments, damage to health. 
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Any medical specialist in trauma, employed as a forensic medical expert, has to deal with 

crimes against life, health, freedom and dignity, responsibility for which is provided by the 

criminal code of Russian Federation. The most frequent kind of a forensic medical examination 

is an examination of victims to determine the severity of the injury. During the forensic medical 

examination of real patients about the severity of the bodily injuries, the expert-traumatologist is 

obliged to answer the following questions: what kind of injury; the duration of treatment is 

caused by this trauma or not?  

But it is necessary to underline that the expert must assess the value of the datas from 

medical records critically, because of other factors (such as related diseases) can cause the 

duration of treatment except of the trauma itself. But on the other side, there are cases when the 

patient refuses to get a sick leave and wish to go to work ahead of treatment time. In any case it 

is important to assess the duration of disease and its severity on the base of real facts. 

The analysis of the experts’ reports in the amount of 237 examples which were submitted 

to the expert - traumatologist for the period from September till December 2013 at the 

Department of forensic medical examination of bodily injury of the Department examination of 

the victims, defendants and other persons of the state health budget Institution of Moscow 

Bureau of forensic medical examination of the Health Department of Moscow» was done. All 

these examinations were under the question about the diagnosis determined that required of the 

additional consultation of the trauma specialist to confirm or disprove the diagnosis in 

determining the extent of damage to health of a patient. As a result of the investigation of the 

injuries ‘reasons, it was found the following: among all examinations under the research 151 

cases were caused by traffic accident (among these ones 114 – as pedestrians, 37 – as drivers); 

56 cases – criminal accidents; 30 – others (fallings, industrial accidents). The analysis of the 

injuries’ types the most part of them (205 cases that is 86, 3 %) is the damages of ligaments in 

different places (table 1). 

The expert evaluation showed the multiple defects in medical records and description of 

trauma. For example, in 138 cases there is no description of bodily damages (bruises, bruises, 

bruises, wounds). In 8 cases the diagnosis “trauma of acrobaleno-clavicle articulation” was not 

confirmed by facts. In two cases it was formulated as the partial injury without details (stretch, 

tear, partial break). As it is known, there are six types of damage of acrobaleno-clavicle 

articulation: 1) stretching; 2) breaking clavicle-acromial ligaments, but coracoid-clavicle 

ligaments are not damaged, there is a subluxation collarbone; 3) the gap clavicle-acromial and 

coracoid-clavicle ligaments, full dislocated collarbone; 4) complete dislocation with back offset 

through the trapezius muscle; 5) complete dislocation with increasing distance between the 
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coracoid process shoulders and collarbone in 2-3 times; 6) full bottom dislocated collarbone, 

under the acromion or under the coracoid process [7]. The diagnosis “breaking of clavicle-

acromial ligaments” was defined in 6 cases (code MKB-10-S43.1), while there was no 

description of bodily damages in 4 cases. Although this kind of trauma occurs because of direct 

(hitting the shoulder area) and indirect (impact in the area of the elbow joint is shown hand) 

impacts. So, any kind of bodily damages may be in the localizations defined. As it was indicated 

in 6 cases, the symptom of «keys» was positive; in 2 cases this symptom was negative. Other 

symptoms, confirmed this diagnosis, are not described. Yes, it is true, that the symptom of 

“keys” for such type of damage is very typical. It lies in the fact that under pressure with a finger 

on, the distal end of the clavicle he shifted down, and at the termination of pressure returns to its 

former place. However, there is so called the test of the crossed hands», described G.P. 

Kotelnikov, when the patient is asked to relax the muscles of the shoulder girdle, and then to 

maximally bring arms, crossing them. This shovel is shifted to the middle line and the acromion 

pushes her up. This test is helpful when the symptom of “keys” is not clear [3]. From other 

examination methods only radiographs in standard anteroposterior projection were carried out in 

all cases. When describing roentgenograms in 4 cases specified at increasing the joint space ASC, 

which is highly dubious. So, according to various sources, the size acrobaleno-clavicle 

articulation is about 19 x 9 mm on average and the width of the joint space of 1 to 3 mm [5]. 

From the anatomy point there are three forms of joint with different angles of the joints surfaces. 

While in 21 % of cases articular surfaces of discongruity [9]. In radiography in anteroposterior 

projection it is difficult to see the bottom edge of the collarbone and acromion, so radiographs in 

this projection to diagnose injuries ACU are not informative. It is better to perform x-rays 

anteroposterior projection with tilt tube 100-150 up [8]. But the most informative are x-rays with 

the load when the patient takes in both hands some burden 3-5 kg and it is performed images 

ACU in direct projection on both sides. The increase of the distance between the lower edge of 

the collar bone and the top edge of the coracoid process before and after exercise to 250-300 

compared with healthy hand indicates on the full gap of the clavicle-beaked ligaments [4]. 

In the analysis of expertise with injury of the ankle joint (30 cases) the diagnosis was 

confirmed in only 4 of them. The distribution of the diagnosis’s in the medical records are the 

following: injury of the ankle joint (code MKB-10 S 90.0) - 7 out of 30 (23.6%), the sprained 

ankle (S 93.4) - 12 (40.0%), ligaments ankle (S 93.2) - 2 cases (6.6%), partial damage to the 

ligaments of the lower leg joint (cipher) - 2 cases (6.6%), damage to the ligaments of the ankle 

joint (cipher) - 2 (6.6%), distortion of ankle joint ligaments (cipher no) - 1 (3.3%), the outer 

ankle fracture (S82.6) - 3 cases (10.0%), post-traumatic arthritis (M 13.9) - 1 case (3.3%). 
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However, the description bodily injury in an ankle was absent in 18 cases (60.0%). In all cases 

radiography in standard front and rear projection was carried out. In neither case was not 

performed an ultrasound or MRI to confirm the diagnosis that would ensure the accuracy of 

diagnosis of injuries of the ankle joint ligaments according to the literature in 90 % of cases [6]. 

In 24 cases (80%) the diagnosis was defined on the fact of complaints of the patient on the pain 

without adequate medical and clinical evidences. The stability of the external part of the ankle 

joint is provided anterior talofibular ligament (ATFL), the length of which 12.0 cm in width 5.0 

cm gap which occurs primarily when povertyline foot inside, because what is it to break occurs 

most frequently. Then the heel-peroneal ligament (CFL), which has great strength, comes. The 

most durable among the ligaments of the external part is back talofibular (PTFL) with a diameter 

of up to 9.0 mm at length to 9.0 mm. The gap of this link is due to exceeding the permissible 

load on the rotation and the varus deformity of the talus. This ligament may break or come off 

during involving a zone of rupture of the joint capsule [5]. 

The computed tomography (CT) was made in one case, which identified the outer ankle 

fracture that was qualified as a secondary harm. A heavy injury was defined in one case; the 

diagnosis was confirmed by x-ray and CT diagnostics: broken both ankles with damage 

tibiofibular of SYNDESMOS.  

The diagnosis of damage of the ligaments of the knee joint occurs quite frequently (49 

cases of 237 21.9%). Mainly 94% of patients were affected during a traffic accident: 85.7% - 

pedestrians, 8.3% - drivers and passengers; in 6% the damage to the ligaments of the knee joint 

was caused by criminal injury in accordance with medical documentation. On the diagnosis 

MKB -10 distributions was as follows (table 2). As the table shows, the diagnosis was confirmed 

only in 13 cases (25 %). The reasons are the following: in 21 cases there was no any expert-

traumatologist’s description of bodily damages. It must be underlined that MRI diagnostics for 

patients with the damage of knee ligaments was done more often (27 cases out of 52) than for 

patients with the damage of ligaments in other places.  However, in the week after the injury 

study was conducted in 10 cases out of 27 (37.0%), in other cases - a month or more after injury. 

In 23 cases (44.2%) on medical documentation diagnosed with a bruised knee. But the 

examination of this diagnosis was only in 9 cases (39.1%): first, the presence of physical injuries 

in 9 cases (100%), clinically description of the symptom of «ballotation» patellar with 

subsequent arthrocentesis with obtaining blood - 7 cases (77.8%), MRI diagnostics - 5 cases 

(55.5%), ultrasound - 4 cases (44.4%). Of course, it is necessary to note the fact that diagnosis in 

acute period of injuries considerably is complicated because of the pain and associated hyper 

muscles with restriction of movement in the joint. According to literary data the correct 
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diagnosis is done in only 23.0% of cases [1]. While clarifying the circumstances of the injury is 

important. Thus, the gap internal lateral ligament happens when allocating shins with 

simultaneous external rotation, with severe (full rupture) additional blow to the outer surface of 

the lower third of the thigh or knee. During the inspection of the limb is the presence of bruising 

and excoriation. According to the literature the hemarthrosis in damaging of medial ligaments is 

found in 37% of cases. Moreover, according to some authors, the more volume hemarthrosis is 

than the damage heavier [2]. 

The deformation of the joint in the form valgus or varus deformity shows the complete 

rupture of the relevant collateral ligaments. This symptom is described in only 2 out of 9 cases 

(22.2%). In 17 cases gonarthrosis more than 2 degrees was diagnosed, which also caused the 

erroneous diagnosis of damage to ligaments, because it is accompanied by pain syndrome. 

However, the diagnosis of posttraumatic gonarthrosis installed on medical documents in 4 cases 

(7.8%) less than 3 months after injury, on the basis of x-ray performed within the first 24 hours 

after the injury, in General, is a gross mistake by trauma. 

Thus the analysis of the revealed defects in medical records done by doctors-

traumatologists in the formulation and confirmation of diagnosis for patients with damaged 

ligaments acrobaleno-clavicle, knee and ankle joints when determining the severity of injury 

showed the following: there is no one approach (algorithm) in description of bodily injuries by 

clinical doctors, no uniform standards of research of capsular ligament joints. All this requires 

more closely interaction between forensic service and practical health care in the elaboration of 

appropriate standards for evaluation of patients with this pathology. 
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Table 1.  

The distribution of the patients with the injuries of ligaments by the localization of 

damages in accordance with the medical expertise records 

The place of 

damage 

Number 

of cases 

The treatment 

period over 21 

days 

Without 

harm to 

health 

Insignifi

cant 

damage 

Medieval 

damage 

Hard 

harm 

Difficult 

to 

estimate 

Acrobaleno-

clavicle articulation 

8 8 8 0 0 0 0 

Knee joint 52 46 37 9 3 1 2 

Chest 9 6 7 2 0 0 0 

Wounds of various 

localization 

18 15 1 10 5 2 0 

Muscles 8 8 4 1 3 0 0 

The cervical spine 10 10 9 1 0 0 0 

Lumbar spine 9 9 7 1 1 0 0 

Hip joint 9 7 8 0 1 0 0 

Coccyx  3 3 3 0 0 0 0 

Shoulder joint 19 0 16 1 1 0 1 

Ankle joint 30 28 24 2 1 1 2 

Stop  13 12 9 3 1 0 0 

Wrist joint, hand 9 7 7 0 2 0 0 

Hematoma of 

various localization 

 

26 20 4 19 3 0 0 

Arthritis of various 

localization 

 

11 11 11 0 0 0 0 

Crash-syndrome 3 3 3 0 0 0 0 

Total 237 199 158 49 21 4 5 

 

Table 2.  

The distribution of the patients with the injuries of ligaments of knee joint by the 

localization of damages in accordance with the medical expertise records 

The diagnosis 
Code MKB-

10 

The number of 

patients 

Defined harm 

 

Without 

harm 

Insign. Med. Hard 

Bruise, hemarthrosis of knee joint S 80.0 9 5 0 0 
 

4 
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Bruise of knee joint S 80.0 14 4 0 0 
 

10 

Gap of internal literal ligament S 83.4 9 0 2 0 
 

7 

Gap of knee joint’s ligaments M 23.8 3 0 0 0 
 

3 

Meniscus tear S83.2 4 0 1 0 3 

Gap of PKS S83.5 4 0 0 0 3 

Posttraumatic knee joint synovitis  2 0 0 0 
 

0 

post-traumatic arthrosis of the knee 

joint 
 2 0 0 0 

 

2 

 

Dislocation of the patella S83.0 1 0 0 0 1 

Stretching of the ligaments of knee 

joint 
 4 0 0 0 

 

4 

Injury of condilis lateralis S82.1 1 0 0 1 
 

0 

Total  52 9 3 1 37 

 

REFERENCES 

1. Girshin S.G. Lazishvili G.D. Dubrov V.Je. Povrezhdenija i zabolevanija myshc, 

suhozhilij i svjazok (klinicheskij opyt i obzor literatury) [Injuries and diseases of the muscles, 

tendons and ligaments (clinical experience and literature review)] Moscow: IPK Dom knigi, 

2013, 496 p. 

2. Girshin S.G. Lazishvili G.D. Kolennyj sustav (povrezhdenija i bolevye sindromy) [The 

knee joint (damage and pain syndromes)] Moscow: NCSSH im. A.N.Bakuleva RAMN, 2007, 

352 p. 

3. Kotel'nikov G.P. Stukolov V.S., Tchernov A.P. Hirurgicheskoe lechenie akromial'nyh 

vyvihov kljuchicy [Surgical treatment of acromioclavicular dislocations] Mater mezhdunar. 

kongressa: «Travmatologija i ortopedija: svoevremennost' i budushhee» [Materials of 

International Congress: «Traumotology and orthopaedics: present and future»] Moscow, 2003, 

pp. 246-247. 

4. Bearden J. Acromioclavicular dislocation: method of treatment/ J. Bearden, J.Hughson, 

Whatley W. J. //Sports Med. – 1973. - Vol 1. – P. 5-17. 



222                                                                                                                                  3 (47) 2014 
 

5. Boswort B.M. Complete acromioclavicular dislocation. / N. Engl. J. Med. - 1949.- 

Vol. 241. - P. 221-225. 

6. Muchle C. Collateral ligaments of the ankle: high resolution MR imaging with a 

local gradient coil and anatomic correlation in cadavers Radiographics / C.Muchle, L.R. Frank, 

T. Rand, [et al.]. - 1999. - Vol. 19. -P.673-677. 

7. Rockwood C. J. Disorders of the AC joint. The shoulder / C.J Rockwood., F 

Matsen, G.Williams, D. Young. / Vol.1. -  Philadelphia W.B.  

8. Vastamaki M. Pectirali minor transfer in serratus anterior paralysis / M. 

Vastamaki //Acta. Orthop. Scand. 1984 Vol. 55. - P. 132-137. 

9. Zanca P. Shoulder pain: involvement of the AC joint: an analysis of 1000 cases 

AJR / P.Zanca, J. Roentgenol. – 1971. - Vol. 112, P 493-506. 

The author: 

Lyadova Maria Vasilievna, Candidate of Medical Sciences, doctor traumatologist-

orthopedist of the medical ambulance, the state hospital No 1 named after Pirogov N.I., assistant 

of the traumatological and orthopedically surgery’s Department of Russian Medical University 

named after Pirogov N.I (the chief of the Department – MD, Prof. Skorogliadov A.V., 117 049, 

Moscow, Leninskiy Prospect, 10, phone: 8 (903) 722-11-67, e-mail: mariadoc1@mail.ru. 

 

 



223                                                                                                                                  3 (47) 2014 
 

Features of Rehabilitation in Pediatric Tuberculosis Sanatorium in the North 

Starostin V.P., Nezgovorova A.M., Pestereva M.I. 

 

The article is devoted to rehabilitation features in the children's sanatorium in the Far 

North conditions. 

Since the opening of the national children's sanatorium great importance was attached to 

physical methods of treatment that enhances the immune status of the child's body: 

physiotherapy, physical exercises therapy, massage, herbal medicine and clinical nutrition 

management.  

Years of experience of sanatorium functioning in various regions of Russia has shown that 

with proper organization treatment of tuberculosis patients in local health centers is effective in 

all climate zones. Tuberculosis is one of those diseases for which the course is associated with 

meteorological conditions. Natural conditions, especially the weather, influence through the 

nervous system reactivity and compensatory adaptability of the patient. 

Treatment measures in the Far North are complicated by local sharply continental climate, 

prolonged for five or six months in the winter with very low temperatures. 

The main directions of our sanatorium rehabilitation work are rational clinical nutrition, 

physical therapy, physiotherapy, massage, herbal medicine. Chemotherapy is the antibacterial 

treatment aimed at reducing the virulence of microorganisms and at the same time reducing the 

body's defenses. Rational clinical nutrition takes into account changes in metabolism, coming 

under the influence of the pathological process and under the influence of drugs. The success of 

treatment depends on the properly selected set of non-drug chemotherapy and means to enhance 

the body's resistance. 

CONCLUSIONS:  

1. Complex use of physical therapy, exercise therapy, massage, and herbal medicine is an 

important part of the restoration of the physical, mental, immune status of children, along with a 

specific treatment.  

2. In the rehabilitation of children in tuberculosis sanatorium in the Far North is necessary 

to create the optimal motor mode, taking into account the duration of induced physical inactivity 

in the winter, with better food.  

3. Summer time should be used as efficiently as possible; planning practically on days 

summer healthcare company.  
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4. Methods of Nordic walking has been successfully tested in many countries, can be used 

in children's sanatorium, because it is simple and effective means for the recovery of the 

respiratory, musculoskeletal and cardiovascular systems.  

5. Taking into account local climatic conditions it is necessary to develop specific 

standards of rehabilitation of children in tuberculosis sanatoriums in the Far North. 

The authors: 

Starostin V. P., chief physician of the sanatorium, Honored Doctor of Sakha (Yakutia) 

Republic, Excellent Health worker of the Russian Federation and the Republic Sakha (Yakutia);  

Nezgovorova A.M., physiotherapist, head of the department of rehabilitation, Excellent 

Health worker of the Russian Federation;  

Pestereva M.I., doctor of physiotherapy. 
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Items of Optimizing the Structure of the Population Nutrition and Improving the 

Quality and Safety of Food Production in the Republic Sakha (Yakutia)  

U.M. Lebedeva, A.N. Rumyantseva, K.M. Stepanov, M.E. Ignatieva, I.Y. Egorov, M.V. 

Kornilova, N.B.Borisova 

ABSTRACT 

The article presents the results of long-term monitoring studies on dietary nutrition and 

dietary habits of different population groups and the analysis of the control of the conformity of 

the quality and safety of food products, according to the legislation of the Russian Federation, 

the legislation of the Customs Union and the standardized methods used in population-based 

epidemiological studies. The authors justify necessity of optimizing the structure of the 

population nutrition and improving the quality of food and the level of its security. They 

consider the complex of the factors influencing the increasing interest of the food industry to 

ensure the safety of their products.  

Objective: a comprehensive assessment of actual nutrition and dietary habits, as well as 

the analysis of the quality and safety of primary and food products in the Republic Sakha 

(Yakutia).  

Research Materials. Actual nutrition of the population of the Republic was estimated 

based on study data obtained from random stratified by sex and age samples of the population 

aged 25-64 years (560 people). Frequency method and the daily, memory recalling, method («24 

h-recall») were used. Statistical processing and analysis were performed using the statistical 

program SPSS.  

Research results. According to the results of scientific research Nutrition Center Health 

Research Institute NEFU named after M.K. Ammosov actual nutrition of the population in 

dynamics over the last ten years can be described as unsatisfactory. 

Conclusion. The energy value of the ration for a 10-year period decreased by 2012 on 11% 

and amounted to an average 1885.7 kcal. The greatest reduction in caloric occurred in an 

industrial area (1.797 kcal), the lowest - in the Arctic (2020 kcal). The average daily intake of 

protein, fats and carbohydrates for a 10-year period did not change significantly, remaining well 

below the recommended physiological norms. A significant deficit in potassium, magnesium, 

calcium, iron, vitamins B1, B2, C, PP, retinol remains.  

Keywords: monitoring, diet and consumption of food caloric value, the quality of food 

products and food safety, sanitary-chemical, microbiological, parasitological, radiological 

indicators.  

INTRODUCTION 
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Rational healthy nutrition is one of the main factors that determine the health of the nation, 

ensuring normal growth and development of children, life extension, and disease prevention.  

It is very important to know, why the foods we decide to eat today affect our health not just 

today, but many years later in our lives. 

Priority issues of nutrition science in Russia today become assessment of nutrition and 

nutritional status of children and adults; its impact on health, the rationalization of nutrition. The 

results of large-scale epidemiological studies have established the most important violations of 

status: the excessive consumption of animal fats and the lack of polyunsaturated fatty acids, 

high-grade (animal) protein, most of vitamins, minerals (calcium, iron), trace elements (iodine, 

fluorine, selenium, zinc) and dietary fibers [1, 4].  

The Russian Federation has adopted a number of basic legal acts aimed at ensuring the 

country's system of healthy eating, including: the laws "On sanitary and epidemiological welfare 

of population", "On Consumer Rights Protection", "On the quality and food safety", "On basis of 

health protection of the Russian Federation". Presidential Decree from November 17, 2008 № 

1662-r approved the Concept of Long-Term Socio-Economic Development of the Russian 

Federation for the period up to 2020, one of the ways to implement the task of improving the 

health care system is the creation of a culture of healthy eating. Legislation acts are supported by 

a number of regulations of the Government of the Russian Federation, such as the Food Security 

Doctrine of the Russian Federation, the State Policy of the Russian Federation in the field of 

healthy nutrition for the period up to 2020 and plans to implement them.  

National legislation is improved in terms of harmonization with international documents in 

the field of healthy nutrition, such as the WHO Global Strategy for Food Safety, "Global 

Strategy on Diet, Physical Activity and Health", set of recommendations on the marketing of 

foods and non-alcoholic beverages for children, European strategy for the Prevention and 

Control of Noncommunicable Diseases and others.  

Within the framework of the WTO accession Russian Federation accepted an obligation 

that all sanitary measures will be developed in the Russian Federation, and the competent 

authorities of the Customs Union, in accordance with the WTO Agreement and, in particular, the 

Agreement on Sanitary and Phytosanitary Measures. Particular importance in connection with 

Russia's WTO accession is given to rapprochement of Russia and the Customs Union with 

foreign requirements under the Codex Alimentarius [2].  

Objective: a comprehensive assessment of actual nutrition and dietary habits, as well as 

the analysis of the quality and safety of primary and food products in the Republic Sakha 

(Yakutia).  
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STUDY MATERIALS 

Actual nutrition of the population of the Republic was estimated based on study data 

obtained from random stratified by sex and age samples of the population aged 25-64 years (560 

people). Frequency method and the daily, memory recalling, method («24 h-recall») were used. 

Statistical processing and analysis were performed using the statistical program SPSS.  

Sectoral annual reporting statistical form №18 «Information on the health status of a 

subject of the Russian Federation" for 2007-2013, Statistical compilation "Socio-economic status 

of the RS (Y)" for 2000-2011, Government reports 2007-2013.  

STUDY RESULTS 

According to the results of scientific research Nutrition Center Health Research Institute 

NEFU named after M.K. Ammosov actual nutrition of the population in dynamics over the last 

ten years can be described as unsatisfactory. Regardless of the various population groups 

inadequate intake of foods containing animal protein and excessive consumption of sugar-

containing products were identified. We determined a low energy value of diets in comparison 

with physiological norms, defined increased carbohydrates contribution in dietary energy. We 

also revealed a low provision of rations by almost all studied vitamins and minerals, almost 

100% lack of some micronutrients was observed.  

11 groups of products, according to the questionnaire on the frequency of consumption of 

certain foods, were under study [3, 4].  

Among the products consumed daily or 3-6 times a week, sausages were 61%, meat – 71, 

milk – 32, fish - 37, potatoes - 38, other vegetables – 34, fruits - 14, cereals and pasta - 43, bread 

and bakery products - 94, sweets - 19%.  

In studying the rations there were differences in the daily caloric capacity among the 

respondents according to gender and ethnicity. Daily energy intake for men was 2308, women - 

1801.3 kcal (p <0.05). Caloric value of the indigenous population ration was significantly higher 

than that of non-indigenous (1787.1 and 2129.2 kcal, respectively, p <0.05).  

The highest caloric diet was observed in the Arctic and industrial districts, low – in the 

agricultural ones. It should be noted that the energy intake of the inhabitants of the republic is 

below the recommended standards (2500 kcal).  

According to the norms of physiological needs nutrients and energy for different groups of 

the population of Russia (Ministry of Health, Moscow, 2008) for the northern regions are 

established energy needs of the population up to 10-15%, as compared to other climatic zones. In 

this case, we recommend the following ratios of the nutrients on calorie: protein - 15%, fat - 35 

and carbohydrates - 50%.  
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On average, the share of the Republic of proteins and fats in the diet is less than the 

recommended standards, and the proportion of carbohydrates in all districts exceeds the required 

50%, especially in the agricultural (up 65.1%), the republic's population consumes on average 64 

grams of protein per day (75 g in the norm), which is below the recommended values by 16%.  

On average population of the country consumes 72 g fat (83 g in the norm). In the 

industrial, Arctic and agricultural districts fat intake was 312, 345, 339 g day, respectively, while 

the contribution of fat in the dietary energy in these areas exceeds the recommended 50% and 

compounds 58; 61.5; 58%, respectively.  

It is revealed that on average the population consumes 113.5 grams of meat and meat 

products per day; the annual consumption on an average is 41.4 kg. The recommended rate per 

capita in Russia is 83 kg / year. Thus, the consumption of meat and meat products of the 

country's population is twice lower the recommended standards.  

Consumption of fish and fish products in the country is substantially lower (3-fold) of the 

existing norms of consumption (8.6 kg / year, compared with 23.7 kg / year). For the 

consumption of vegetable oil figures for the whole country is closer to the norm, but there are 

districts where consumption is 23 g / day versus the recommended 37.3 g / day.  

According to the norms of good nutrition in the average adult needs to consume 404 kg / 

year of dairy products (milk equivalent). Population on average consumes 297.7 g / day, i.e. 

108.7 kg / year per capita, which is almost 4 times lower than the recommended norm. In this 

case there are districts, where the difference is 6 or more times.  

For the consumption of bread and bakery position is just the opposite, there are areas 

where the population consumes 453 grams per day versus 239 g recommended. It is clear that the 

population makes up for the lack of the main products at the expense of grain products (pasta, 

cereals, bread).  

For the consumption of potatoes indicators for all districts is below the norm in 3 or more 

times.  

Studying the dynamics of consumption of micronutrients and vitamins showed that the 

consumption of iron in all the districts is scarce, in total in the Republic 11.8 to 14 mg per day. 

For calcium in all districts consumption is also significantly lower than normal (1.200 mg), in 

some areas in 2 or more times. Phosphorus consumption on average in the Republic amounted to 

893.9 mg per day (in the norm 1000 mg), the content of potassium - 2039.3 mg versus 3.500 mg 

(the norm). Magnesium intake was also below the recommended numbers (220.5 vs. 400 mg per 

day).  
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For the consumption of vitamins it is also noted a significant deficit in all major types, so 

the deficit on vitamin C is more than 50%.  

For vitamins B1, B2, PP and retinol a significant deficit (40-50% of the recommended 

norm) is also noted [3, 4].  

Rospotrebnadzor of the Republic Sakha (Yakutia) conducted monitoring of the nutritional 

status of the population, control of the conformity of the quality and food safety requirements of 

the legislation of the Russian Federation, the legislation of the Customs Union [2].  

Proportion of samples of food raw materials and food products that do not meet hygienic 

standards for the analyzed indicators, in total for the whole country exceeds the national average 

2.3 times, accounting for 11.5% (Russia - 4.8%), in the dynamics of 7 years reduction of 

proportion of non-standard samples on sanitary and chemical indices in 9 times, microbiological 

- at 10.8%. Increase in the proportion of food samples that do not meet the requirements for 

parasitological indicators (6.2%) is marked. It should be noted that in 2013 the number of 

samples for chemical indicators, as well as the number of non-standard, does not include 

research on the physical, chemical and organoleptic characteristics (Table. 1).  

Over the period 2007-2013 excess of permissible levels of radioactive substances was not 

found, in the whole for 7 years 2447 samples were studied (2013- 454, 2012- 378, 2011- 276, 

2010- 394, 2009-310, 2008 - 279, 2007-356) [2].  

In 2013, there has been a significant improvement in the quality of the investigated food 

and food raw materials for chemical indicators compared to 2007 in all categories, exceeding the 

hygienic standards was met for index "nitrate" in the following product groups: "potato", "fruit 

and berries "(Table 2).  

 In order to oversee the biosafety of food raw materials and food products for 

microbiological indicators for the period 2007-2013 174731 samples were investigated; annually 

more than 20 thousand samples were investigated. In 2013 21.60 samples were studied, the 

proportion of samples that do not meet the hygiene requirements was 11.5%, compared with the 

2007 figure was reduced by 1.4% (2012 - 11.8%; 2011- 12. 9, 2010- 12.1, 2009-13.0, 2008-12.2, 

2007 - 12.9%). The share of imported products that do not meet the requirements of hygienic 

standards, for 7 years is leveled from 6 to 1.4% (4.2 times).  

A high percentage of non-standard samples are occurring in milk, dairy products, " meat 

and meat products», «bird and poultry products","fish and non-fish species and products 

produced from them","culinary","bakery", "pastry", "flour, cereal products", "fruit and 

vegetables", "vegetables, dining greens ", "alcoholic beverages and beer", "mineral water", "food 

supplements."  
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It should be noted that the proportion of samples that do not meet the requirements of 

hygienic standards for a product group "meat and meat products" decreased by 1.5 times, 

"poultry and poultry products", "fish and non-fish species and the products produced from them" 

- 1.3 times [2].  

In 2013, the number of samples tested for parasitological indices exceeds the number of 

samples in 2007 to 41.8% (in 2013 – 770, in 2007-543). According to studies, the proportion of 

samples that do not meet hygienic standards at the level of 2007: in 2013 - 1.7, in 2012 - 1.8, in 

2011- 2.5, 2010- 2.3, 2009-1.4, 2008 -0.7, 2007 - 1.6%. In 2013 13 non-standard samples were 

found, including the following product groups: "meat and meat products" - 1 sample (1.4%), 

"fish and non-fish species and the products produced from them" - 3 (1.2 %), "fruit and 

vegetables" - 6 (1.8%), "fruit, berries" - 2 samples (2.9%).  

               Control over the safety of food raw materials and food products from genetically 

modified sources is carried out within the framework of the implementation of the Resolution of 

the Chief State Sanitary Doctor of the Russian Federation from December 31, 2004 N 13 "On 

strengthening the supervision of foods derived from genetically modified ingredients."  

Since 2008, on the basis of the virology laboratory FBUZ "Center for Hygiene and 

Epidemiology in the Republic Sakha (Yakutia)" research on the identification of genetically 

modified sources have been conducted. In 2013 77 samples of meat, dairy, fruit and vegetable 

products, canned food, cereals were studied, the content of genetically modified sources above 

the permissible requirements have not been identified (in 2012 - 80 samples, in 2011 - 133 

samples), the presence of GMOs in the period 2008 -2013 years was  not established [2].  

In 2013, on the results of surveillance activities of the Rospotrebnadzor Dpt. of the 

Republic Sakha (Yakutia) 911 batches of food raw materials and food of 16.648.93 kg were 

rejected and disposed, which exceeded almost 2 times the number of rejected batches in 2012 (in 

2008 in the Republic 531 batches were rejected, with a total weight of 15.380 kg).  

All in all, for the period 2008-2013 3646 batches of food were withdrawn from circulation, 

totally more than 100 tons (100.032.968 kg), the major parties in the categories of "meat and 

meat products", "poultry and poultry products", "milk and milk products", "fish and fish 

products" "bakery and confectionery", "soft drinks", "alcohol", "canned", "baby food."  

CONCLUSION 

The energy value of the diet for a 10-year period decreased to 2012 by 11% and amounted 

to an average of 1885.7 kcal. The greatest reduction in caloric occurred in an industrial area 

(1797 kcal), the lowest - in the Arctic (2020 kcal). The average daily intake of protein, fats and 

carbohydrates for a 10-year period did not change significantly, remaining well below the 
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recommended physiological norms. A significant deficit in potassium, magnesium, calcium, iron, 

vitamins B1, B2, C, PP, retinol remains.  

According to the Rospotrebnadzor Dpt. Republic Sakha (Yakutia) it was revealed that the 

proportion of samples of food raw materials and food products that do not meet hygienic 

standards for the analyzed indicators on the whole in the Republic exceeded the national average 

2.3 times, accounting 11.5% (RF - 4.8%). In the dynamics of 7 years decline in the share of non-

standard samples on sanitary and chemical (9 times), microbiological (10.8%) indicators was 

demonstrated. Increase in the proportion of food samples that do not meet the requirements for 

parasitological indicators (6.2%) was marked. 
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Table 1  

Indicators of samples of food raw materials and food products, do not comply with 

sanitary and epidemiological requirements 

Indicators 

2007 2008 2009 2010 

samples 
proportio

n, % 

sampl

es 

proporti

on, 

% 

sampl

es 

proporti

on, 

% 

samples 
proportion, 

% 

Sanitary-chemical 1567 5.5 839 4.1 761 5.1 758 4.8 

Parasitological 9 1.6 2 0.7 5 1.4 7 2.3 

Microbiological 4884 12.9 3564 12.2 2701 13.0 2721 12.1 

Indicators 

2011 2012 2013 Growth rate in 2013 (to  

2007), % 

samples 
proportio

n, % 

sampl

es 

proporti

on, 

% 

sampl

es 

proporti

on, 

% 
In number 

In 

proportion 

Sanitary-chemical 783 5.5 551 3.9 9 0.6 -99.4 -89 

Parasitological 10 2.5 12 1.8 13 1.7 +44.4 +6.25 

Microbiological 2677 12.9 2766 11.8 2434 11.5 -50.1 -10.8 

 

Table 2 

Proportion of samples of food raw materials and food products that do not meet 

hygienic standards for sanitary-chemical indicators 

 

Food raw materials and food products 

 

The proportion of food samples that do not meet the requirements 

of hygienic standards 

 

2007 2008 2009 2010 2011 2012 201 

Total 5,4 4,1 5,1 4,8 5,5 3,9 0,6 

imported 5,1 1,2 2,7 3,5 1,4 4,9 0 

Vegetables, greens dining / 

fruits and vegetables 
1,7 0 0 1,4 3,3 2,4 0,8 

imported 0,5 0  1,3 0 2,7 0 

imported 0 0  1,4 1,8 5 2,3 

imported 0 0  0 0 0 0 

Fruits and berries 4,0 1 1,7 3,3 4,3 0 2,5 

imported 4,0 0 0,6 0 7,1 0 0 
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Differential diagnostic criteria of normal and abnormal as a result of tubercoulous 

process intrathoracic lymph nodes 

L.P. Shepeleva 

ABSTRACT 

Comparative analysis of radiological patterns of normal and abnormal, as a result of 

tubercoulous process, intrathoracic lymph nodes using the approach of computer tomography 

showed criteria used to diagnose primary tuberculosis in children and adolescent: quantity, 

groups and sizes of visualized intrathoracic lymph nodes. The results of study of tuberculous 

changes in lymph nodes due to age parameters are provided. 

Keywords: computed tomography, intrathoracic lymph nodes, tuberculosis of intrathoracic 

lymph nodes, children and adolescents. 

Nowadays, one of the main problems of phtisiopediatry is lack of consensus on CT 

visualization of normal lymph nodes and the criteria of norm that would help to determine 

pathological changes in the nodes. Some authors believe that in connection with incorrect 

interpretation of enlarged lymph nodes computed tomography (CT) often aids the hyper 

diagnosis of tuberculosis (Y.V. Mikhailova, I.M. Son, E.I. Skachkova, S.N. Sterlikov, 2009) [8]. 

Level of hyper diagnosis of child tuberculosis, in some cases, can reach 70% (F.E. Gegeyeva, 

2006) [3]. When diagnosing primary tuberculosis in children subjective criteria are frequently 

implemented. For example, when CT scanning of a child infected with tuberculous microbacteria 

(TMB) shows intrapulmonar nodes it is considered to be an evidence of local form, regardless of 

their size or age of the child. Although is is known that use of CT helps to visualize minimal 

intrathoracic lymph nodes (IPLN), both connected with tuberculosis and not. Both Russian and 

foreign authors have not come to one conclusion on this matter. According to Y.V. Lazareva 

(2002), intrathoracic lymphoadenopathy in tuberculosis can be divided into: severe 

lymphoadenopathy with lymph nodes size over 10mm or mass of nodes; minor adenopathy with 

lymph node size ranging 5-10mm; micro adenopathy withlymph node size less than 5mm [6].   

B.I. Ishenko (2001) and A.A. Starshinova (2013) take 0.5cm as a relative value unit for 

lymph nodes [4,11]. Authors Y.V.Vaganov, L.G.Zemko (2002) consider mediastinal lymph 

nodes to bepathologically changed if they are over 8mm or smaller but  in groups [2].H. 

Geldmacher, C. Taube(2002) recommend to view all the detected lymph nodes over 1cm as 

querulous [13]. Y.V. Matushkina (2008), W.H.Boom (1996), N.W. Schluger (1998), R.F.Yen 

(2008) do not exclude the possibility of tuberculous lesion in non-enlarged lymph nodes not 

detected by CT {7,12,14,15]. 
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The problem of determining the age morphology of lymphatic system still carries 

important theoretical and practical meaning. The research on this matter has been conducted by 

L.I.Rassokhina-Volkova (1958-64), G.T.Krasovskiy (1963), I.P Parfenova (1960) et al [10,5,9]. 

They have determined that lobed nodes appear significantly more often during childhood, they 

are also more florid. Slightlymoreofthemoccurinfetusesandinfants. Most nodes of larger size 

appear in children of 2-11 years of age. With aging, the quantity and size of lymph nodes lessen, 

and each of remaining nodes has larger territory of flow. AccordingtoA.A. Akhmedzyanov 

(1976), people of mature age the capsule of lymph nodes is more closely attached to surrounding 

tissue [1]. Thus, currently there is still no consensus on the "norm" and "pathology" on size 

criterion of the lymph node. 

Goal of research. To study criteria of differential diagnostics of normal (non-changed 

with pathological process) and tuberculosis affected intrathoracic lymph nodes using computed 

tomography.  

MATERIALS AND METHODS OF RESEARCH 

In order to differentiate abnormal due to tuberculous process lymph nodes from normal 

lymph nodes, two study groups were created: 

Group 1 - 99 children with tuberculosis of intrathoracic lymph nodes (TITLN) in active 

phase of tuberculous process; 

Group 2 (control group) - 105 healthy children and adolescent, non-infected with micro 

bacteria of tuberculosis. 

All children from Group 1 were infected with tuberculous micro bacteria: 10 children 

(10.1%) had weakly positive (5-9mm) TB skin test with 2TU, 28 (28.3%) showed reaction of 

mild intensity (10-14mm), 21 (21.2%) - intensified, and 40 (40.4%) showed hyperergic results. 

From this group only 34 children received DST, 10 children had doubtful and negative results 

(29.4), one had mild reaction (2.9%), 5 children (14.7%) had severe reaction, 18 (53.0%) were 

hyperergic. In total 70 (70.75) children had contact with tuberculous patient.  

All children from Group 2 also underwent TB skin test with 2TU. All 105 children had 

tuberculin-negative results from the day of birth up to the moment of CT scanning. 68 children 

(64.8%) underwent DST: results were also negative. 45 (42.9%) of children from this group 

frequently had catarrhal diseases of lungs: ARVI, catarrhal tonsillitis, acute bronchitis and 

pneumonia. On the moment of CT scanning there is no cases of acute or acute exacerbation of 

chronic inflammatory disease, all children were practically healthy.  

All children were scanned with Siemens Somatom Emotion Duo CT scanner, with a slice 

of 3mm for children and 5mm for adolescent, and intervals of slices 2.5mm.    
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RESULTS 

 Given groups were comparatively evaluated on the localization, quantity and size of the 

intrathoracic lymph nodes.   

Research showed that children with tuberculosis of intrathoracic lymph nodes (Group 1) 

had lesions of 1-6 anatomical groups of lymph nodes and more. Among 99 children with active 

form of tuberculosis of intrathoracic lymph nodes 40 (40.3%)had lesions of 1-2 groups of lymph 

nodes, i.e. there was occurrence of minor forms of tuberculosis of ITLN (fig.1). 

 

 

Figure 1. Prevalencerateoflesion of intrathoracic lymph nodes during TITLN.  

 

In addition to the above, it was determined that prevalence of tuberculous lesion with a 

range of many groups of lymph nodes depends on age peculiarities (table 1). 
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Table1 

Distribution of quantities of lymph nodes during TITLN depending on age of patients  

 

Quantity 

of lymph node 

groups 

0-2 

y.o.(n=36) 

3-6 y.o. 

(n=35) 

7-13 

y.o. 

(n=24) 

14-17 

y.o. 

 (n=4) 

Total 

A

bs. 
%

A

bs. 
%

A

bs. 
%

A

bs. 
%

A

bs. 
%

0 - - - - - - - - - -

1 
4 1

1,1 

8 2

2,9 

9 3

7,5 

- - 2

1 

2

1,2 

2 
6 1

6,7 

8 2

2,9 

5 2

0,8 

- - 1

9 

1

9,1 

3 
1

4* 

3

8,9 

8
** 

2

2,9 

4
*** 

1

6,7 

1
**** 

2

5 

2

7 

2

7,3 

4 
6

* 

1

6,7 

5
** 

1

4,2 

5
*** 

2

0,8 

- - 1

6 

1

6,2 

5 
4

* 

1

1,1 

4
** 

1

1,4 

- - - - 8 8

,1 

6 
2

* 

5

,5 

2
** 

5

,7 

1
*** 

4

,2 

3
**** 

7

5 

8 8

,1 

Total 
3

6 

1

00 

3

5 

1

00 

2

4 

1

00 

4 1

00 

9

9 

1

00 

Note: lesion of 3 and more lymph node groups": * and *** p=0,036,** and **** p =0,022, 

*** and **** p=0,007.                                                                                                                           

lesion up to 2 lymph node groups: * and *** p=0,008, **** and ** p=0,022, **** and *** 

p=0,007. 

 

Involvement in the specific tuberculous process of 3 and more groups of lymph nodes with 

their increased enlargement was more frequently indicated in young children (26 children among 

36, 72.2%). Children of older age (pres-school and school age) showed lesion of up to 2 groups 

of lymph nodes (16 children among 35 - 45.8% and 14 of 24 children - 58.3% accordingly), i.e. 

more frequently there was indicated a minor form of bronchadenitis (45.8% and 27.8%, p=0,008; 

45,8% и 58,3%, p = 0,000; 58,3% и 45,8%, p=0,05; 58,3% и 0%, p=0,022; 27,8% и 0%, 
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p=0,007). 100% of adolescents showed wide-spread primary tuberculous process with lesion of 

3-6 and more groups of lymph nodes.   

Most frequently tuberculosis affected bronchopulmonary (23.2% and 22.2%), bifurcational 

(14.7%) and retrocaval (14.7%) groups of lymph nodes (table 2). 

Table2 

Groups of affected lymph nodes during tuberculosis of intrathoracic lymph nodes in 

different age groups of children and adolescents 

 

Groups of lymph nodes 0-2 y.o. 3-6 y.o. 7-13 y.o. 14-17 y.o. Total 

Абс % Абс % Абс % Абс % Абс. % 

Bronchopulmonaryright

. 
28 26,7 24 24,0 13 18,3 3 17,6 

68* 23,2 

Bronchopulmonary left 24 22,9 24 24,0 14 19,7 3 17,6 65* 22,2 

Bifucational 17 16,2 11 11,0 13 18,3 2 11,8 43* 14,7 

Retrocaval 15 14,3 14 14,0 10 14,1 4 23,6 43 14,7 

Paravasal 6 5,7 13 13,0 6 8,4 3 17,6 28 9,6 

Paratracheal 7 6,7 7 7,0 4 5,7 1 5,9 19 6,5 

Para-aortic 5 4,7 3 3,0 5 7,1 1 5,9 14 4,8 

Subcarinal. 2 1,9 3 3,0 3 4,2 - - 8 2,7 

Aortic window - - - - 3 4,2 - - 3** 1,0 

Perioesophageal 1 0,9 1 1,0 - - - - 2** 0,6 

Total: 105 100 100 100 71 100 17 100 293 100 

Note: in comparison * and ** p<0,01 

 

Enlargement of lymph nodes rarely was seen in perioesophageal group (0.6%) and aortal 

window (1.0%).  

In current conditions infiltrative bronchadenitis was detected in majority of cases (79.7%) 

and tumor-like was seen less frequently (20.3%, p=0.000). Enlagement of lymph nodes of the 

hilu, led to its widening. The hilum's structure was disrupted, its contours became uneven, wavy, 

and there was indication of intensification and deformation of periapical picture due to 

thickening of interlobular interstitium in adjacent lung tissue.  

In TITLN sizes of visible nodes varied from 0.5 to 1.6cm and more (M±m = 0,93±0,24). 

The analysis of correlation between size of tuberculous lymph nodes and age of the patient 
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showed lack of statistically significant differences of average cross size of lymph nodes in 

studies age groups.  

Isolated tuberculous lesion of lymph nodes of the hilum without involvement into 

pathological process of mediastinal nodes was rarely detected (23.6%). Use of CT angiography 

allowed to clearly distinguish enlarged lymph nodes from large mediastinal and hilum vessels. 

At that, the radiopaque was accumulated in the capsule of infected lymph node, limiting thyroid 

necrotic masses inside the capsule.  

Analysis of CT presentation of Group 2 showed that among 82.8% children and 

adolescents quantity of visible lymph nodes varied from 0 to 2, with no difference in age 

parameters (χ2=13,045, p=0,788). At that, 22.9% children showed no lymph nodes. 17.2% of 

healthy children in CT scanning showed 3-6 groups of lymph nodes, and majority of lymph 

nodes was detected in adolescents (13.9%)  

Frequency analysis of different localizations of lymph nodes in non-infected children 

showed that no matter the age, the most frequently detected groups are: retrocaval (27.6%), para-

aortic (22.7%), paravasal (20.0%) (χ2=7,041, p=0,989) (table 3). 

Table3 

Groups of lymph nodes in infected and non-infected children 

Groups of lymph 

nodes 

0-2 y.o. 3-6 y.o. 7-13 y.o. 14-17 y.o. Total 

Abs. % Abs % Abs % Abs % Abs. % 

Bronchopulmonaryri

ght. 
- - - - - - - - 

- - 

Bronchopulmonary 

left 
- - - - - - - - 

- - 

Bifucational 3 10,0 7 14,3 3 10,7 6 15,7 19 13,1 

Subcarinal. 3 10,0 2 4,1 1 3,6 4 10,5 10 6,9 

Paravasal 6 20,0 9 18,3 5 17,9 9 23,8 29 20,0* 

Paratracheal 1 3,3 4 8,2 3 10,7 3 7,9 11 7,6 

Para-aortic 7 23,3 12 24,5 8 28,6 6 15,7 33 22,7* 

Retrocaval 9 30,1 14 28,6 7 25,0 10 26,4 40 27,6* 

Aortic window 1 3,3 1 2,0 1 3,5 0 0,0 3 2,1 

Total: 30 100 49 100 28 100 38 100 145 100 

Note:* χ2=7,041, p=0,989 
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Lymph nodes in children and adolescents started showing from 0.3cm and their sizes were 

no more that 0.8cm. In one group no more than 2-3 lymph nodes were determined; they were not 

in conglomerates, homogenous structure, clear contours, smooth, perilymphatic fatty tissue 

unchanged.  

Boxplot by Group
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Figure 2. Comparative analysis of sizes of lymph nodes in infected and non-infected 

children 

 

Thus, infected and non-infected children have significant differences in size of visible 

lymph nodes (p=0,000) (fig.2). 

RESULTS 

Comparative analysis of CT picture of normal (in non-infected with TMB) and abnormal, 

changed with tuberculous process lymph nodes showed existence of specific criteria, 

distinguishing given conditions in differential diagnostics. Quantity of visible groups of lymph 

nodes in non-infected children usually stays under 2, when during TITLN 3 or more groups are 

affected. Average cross size of lymph nodes in TITLN usually exceeds 0.90cm (M±m = 

0,93±0,24), and non-infected children have lymph nodes with size of 0.50cm (M±m = 

0,51±0,13). At that, upper line of norm of ITLN is 0.8cm. Frequency of occurrence of different 

groups of lymph nodes also varies: normally retrocaval, para-aortal and paravasal groups prevail, 

in TITLN bronchopulmonary, bifucational and retrocaval groups occur more frequently. Sizes of 

lymph nodes depend on age peculiarities.  
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