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Blood Pressure and Obesity among Rural Indigenous Population of 
Yakutia 

 
V.I. Fedorovа, T.M. Klimovа, M.E. Baltakhinova, V.G. Krivoshapkin 

 
 
ABSTRACT 
The frequency of hypertension and obesity in a sample of the rural indigenous population 

(457 people aged 20 years and older) of the Republic Sakha (Yakutia) was studied. It was found 
that 40% of the surveyed population had arterial hypertension. Obesity was revealed in 14% of 
males and 19% of females, abdominal obesity in 42 and 55%, respectively. Blood pressure level 
positively correlates with body mass index and the waist circumference. Information content of 
these indicators at identifying individuals with high risk of hypertension did not differ. The 
prevalence of abdominal type of obesity requires the study of its contribution to morbidity and 
mortality from chronic non-communicable diseases, constitutional features of a given population 
and the subsequent possible development of specific ethnic criteria for obesity. 

Keywords: blood pressure, indigenous population, body mass index, waist 
circumference, obesity. 

INTRODUCTION 
Hypertension (HP) in the Republic of Sakha (Yakutia), as in the whole of the Russian 

Federation, is one of the main causes of cardiovascular diseases and their complications. 
According to Statistical data taken in the Republic of Sakha (Yakutia) for the period from 2000 
to 2012, the prevalence of cardiovascular diseases increased from 102,7 to 256,0, including 
diseases associated with high blood pressure from 30,2 to 109,5 by 1000 the adult population [3]. 
This is due both to improved diagnosis and prevention of health, aging and the deterioration of 
his health. 

Obesity is the major risk factor of hypertension. In the Framingham study, it was shown 
that the levels of systolic (SBP) and diastolic blood pressure (DBP) increased with growing body 
mass index, and in the follow-up period, 70% of new cases of hypertension occurred against the 
background of obesity [9]. 

In this context, the aim of the study was to examine the levels of blood pressure among 
indigenous rural population of Yakutia and it is relationship with obesity. 

MATERIALS AND METHODS 
Cross-sectional epidemiological study was carried out among rural indigenous population 

of Yakutia (p. Berdigestjah, Gorny district). In fact 457 people aged 20 years and older (248 
women and 209 men) indigenous ethnic groups of Yakutia (yakuts, evens, evenks) were 
examined. The average age of the population studied was 44,9±14,7 years: women - 44,4±13,7 
years, men - 45,6±15,7 years (p=0,328). 

The research project approved by the local Committee for Bioethics at the Yakutsk 
Scientific Center complex medical problems SB RAMS (extract from the report №23 of 25/5-
2010). 

According to the research program double measurement of blood pressure (BP) was 
conducted on the right arm in a sitting position with an accuracy of 2 mm Hg. To exclude the 
impact of physical and emotional factors on blood pressure prior to the measurement for 5 min 
surveyed were in a state of rest. Taken were the average results of the two measurements of 
blood pressure. 

Hight was measured to the nearest 0,1 cm, body mass using bioimpedance analyzer 
«Tanita SSC 330» (Japan) - up to 0,1 kg. Waist circumference (WC) was measured in the 
standing position in the middle of the distance from the bottom edge of the costal arch to the iliac 
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crest, up to 0,1 cm; body mass index (BMI) was calculated using the formula: BMI = body 
weight (kg) / height (m)2. 

The criteria for the study: 
1. Hypertension criteria were established by VNOK in 2008 [1]. The group of persons 

with hypertension also included people who were taking antihypertensive medications during the 
survey period or stop taking them within less than 2 weeks before the survey, regardless of the 
measured blood pressure. 

2. For the criterion of overweight BMI values taken corresponding to 25,0-29,9 kg/m2, 
obesity - ≥30 kg/m2, abdominal obesity - the IDF criteria for Asian populations (waist 
circumference greater than 80 inches in women and 90 cm in men). 

Statistical analysis of the material was performed using the package IBM SPSS Statistics 
19. A statistical test criterion was applied to verify the correct distribution of quantitative traits 
using the Kolmogorov-Smirnov adjusted Lilliefors and Shapiro-Wilks test in each subgroup 
analysis, compared to the sub-groups - the test for equality of variances. During scanning it was 
decided to use the comparison of independent groups nonparametric Mann-Whitney and 
Kruskal-Wallis tests. Comparison of groups was carried out by attributes using the four-field 
tables with calculation criterion χ2. Descriptive statistics is presented as the median (Me) and 
interquartile distribution (Q25-Q75). The critical level of significance (p) was assumed to be 5%. 

RESULTS AND DISCUSSION 
To characterize the distribution of blood pressure among 457 surveyed those who took 

antihypertensive medications (119 people) were excluded. In the study of population, and the 
median interquartile swings in blood pressure corresponded to the category "normal" and "high 
normal" (Table 1). SBP was significantly higher in men (p=0,03), diastolic blood pressure 
differences did not reach statistical significance (p=0,07). In both gender groups, SBP and DBP 
in older age groups were significantly higher than in the young subjects (p <0,001). Women ages 
above of 40 the median waist circumference met criteria for abdominal obesity. There were no 
gender differences in the values of body mass index (p=0,84) in both groups from the age of 40 
years, the median figure was in the category of "overweight." 

In a comparative analysis with other northern populations, it was found that the average 
blood pressure and anthropometric indicators of the rural population of Yakutia, the data are 
similar to those of other indigenous northern territories (Alaska, Greenland, Canada, Sweden) [4, 
5, 9, 10, 11,13, 14, 16].. 

 
Table 1 

 
25 (14%) of 177 and 28 women (20%) of the 142 men who were not taking 

antihypertensive medications had higher blood pressure (p=0,149). The frequency of 
hypertension including those receiving antihypertensive medications was (n=119), 39,5% (Table 
2). Obese (body mass index) is set at 19% of women and 14% of men (p=0,202). Attention is 
drawn to the high frequency of abdominal obesity, even among young people. 

 
Table 2 

 
Previous studies have shown that waist circumference and body mass index are 

associated with an increased risk of cardiovascular diseases [2, 15]. 
To assess the strength and direction of the relationship of blood pressure with a waist 

circumference and body mass index rank was held by Spearman correlation analysis. Direct 
correlation between the studied variables was revealed (Table 3). Along with this, each of these 
features are also positively correlated with the age of the patients (p <0,001). In order to mitigate 
the effect of age on the relationship studied partial correlation analysis (controlled variable - age) 
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was held. It was found that the correction does not change the direction of the age of 
communication, but the strength of association between these variables to some extent is due to 
the influence of age of patients. 
 

Table 3 
 

According to the results of the study it was found that the frequency of hypertension was 
significantly dependent on body weight category of persons surveyed (Fig. 1). For example, 
elevated levels of blood pressure were observed in 51% of men with a body mass index over 25 
kg/m2 and 37% of low and normal birth weight (p=0,04), in women the corresponding figures 
were 53 and 18%, respectively (p<0,001). 

 
Fig. 1. Frequency of hypertension in different categories of body mass index (kg/m2) 
 

Elevated blood pressure was observed in 53% of men with abdominal obesity and 36% - 
with a waist circumference of less than 90 cm (p=0,07) among women of hypertension was 
significantly more frequent among those with central type of obesity (51 and 19%, respectively, 
p<0,001). 

Several studies have shown that the waist circumference is a more informative measure 
for the risk of hypertension and cardiovascular complications than BMI [6, 7]. To answer the 
question of which of these indicators can be used in this population to highlight the risk for 
hypertension, ROC-curves were constructed. It was classified as a variable passed the presence 
or absence of hypertension. As a result the analysis showed that the area under the curve was 
0,62 for BMI in men and 0,71 in women for the waist – 0,65 and 0,73 respectively (Fig. 2). In 
addition, no statistically significant differences between the areas under the curves in both 
gender groups were found (p>0,05).Therefore, for a given sample values of waist circumference 
and BMI one observes the same information content in the allocation of risk for hypertension. 
 
Fig. 2. ROC-curves for the identification of individuals with hypertension 
 

CONCLUSIONS 
 The study showed a high incidence of hypertension among rural indigenous population 

of Yakutia. One of the factors contributing to the development of hypertension in this population 
is obese. Revealed prevalence of abdominal type of obesity requires the study of constitutional 
features of the above population, its contribution to morbidity and mortality from chronic non-
communicable diseases, and the subsequent possible development of ethnic-specific criteria for 
obesity.  
 
 
REFERENCES 

1. Diagnostika i lechenie arterial'noj gipertenzii. Rekomendacii VNOK [Diagnosis and 
treatment of hypertension. VNOK Recommendations] J. Kardiovaskuljarnaja terapija i 
profilaktika [Cardiovascular therapy and prevention]. Moscow, 2008, Pril. 2, № 6, 32 p. 

2. Drapkina O.M., Popova I.R. Rol' ozhirenija v razvitii arterial'noj gipertenzii i 
nealkogol'noj zhirovoj bolezni pecheni [The role of obesity in the development of 
hypertension and non-alcoholic fatty liver disease]. Consilium Medicum. Moscow, 2012, 
№ 14(12), pp. 72–76.  

3. Zabolevaemost' vzroslogo naselenija Respubliki Saha (Jakutija) v 2009-2012 gg.: Stat. 
Materialy – I ch. / GU JaRMIAC MZ RS(Ja) [The incidence of the adult population of the 



6 
 

 
 

Republic of Sakha (Yakutia) in 2009-2012: Stat. Materials - I h / GU MH YARMIATS of 
Sakha (Yakutia)]. Yakutsk, 2012, 157 p.  

4. Shestakova G.N. Sostojanie serdechno-sosudistoj i dyhatel'noj sistem u korennogo 
naselenija – hanty severa Tjumenskoj oblasti: avtoref. dis. kand. med. nauk [The 
cardiovascular and respiratory systems of the indigenous population - Khanty north of the 
Tyumen region: Thesis dis… cand. med. science: 14.00.06 / G.N. Shestakovа]. Tjumen', 
2004, 26 p.  

5. Bjerregaard F. Borch-Johnsen and the Greenland Population Study. Obesity and central 
fat pattern among Greenland Inuit and a general population of Denmark (Inter99): 
Relationship to metabolic risk factors / F. Bjerregaard, T. Gyntelberg, K. Jorgensen // 
Intern. J. of Obes. – 2003. - № 27. - Р. 1507–1515. 

6. Body compartment and subcutaneous adipose tissue distribution – risk factor patterns in 
obese subjects / C.D. Sjostrom, A.C. Hakangard, L. Lissner [et al.] // Obesity Res. – 1995. 
– № 3. – P. 9–22.  

7. Body fat distribution, blood pressure and hypertension: a prospective cohort study of men 
in the normative aging study / P. Cassano, M. Segal, P. Vokonas [et al.] // Ann. 
Epidemiol. – 1990. – Vol. 1. – P. 33–48. 

8. Caballero A.E. Endothelial dysfunction in obesity and insulin resistance: a road to 
diabetes and heart disease / A.E. Caballero // Obes. Res. - 2003. – № 11. – Р. 1278 – 
1289. 

9. CANHR Project Team. Metabolic Syndrome in Yup’ik Eskimos: The Center for Alaska 
Native Health Research (CANHR) Study / B.B. Boyer, G.V. Mohatt, R. Plaetke  [et al.] // 
Оbesity. – 2007. – Vol. 15, №11. - Р. 2535-2540. 

10. Edin-Liljegren A. Risk factors for cardiovascular diseases among Swedish Sami — a 
controlled cohort study / A. Edin-Liljegren, S. Hassler, P. Sjolander  // Int. J. Circumpolar 
Health. – 2004. - № 63. – Р. 292–297. 

11. Impaired fasting glucose and metabolic syndrome in an indigenous Siberian population / 
J.J. Snodgrass, W.R. Leonard, L.A. Tarskaia [et al.] // Inter. J. of Circum. Health. – 2010. 
-  Vol. 69, №1. – Р. 87.  

12. International Diabetes Federation: IDF consensus worldwide definition of the metabolic 
syndrome [article online], 2006. URL: 
http://www.idf.org/webdata/docs/IDF_Meta_def_final.pdf (accessed 11 July 2012)].  

13. Obesity and central fat pattern among Greenland Inuit and a general population of 
Denmark (Inter99): Relationship to metabolic risk factors / M.E. Jørgensen, C. Glümer, P. 
Bjerregaard [et al.] // Inter. J. of Obesity. – 2003. - № 27. – Р. 1507–1515. 

14. Prevalence of Obesity and Its Metabolic Correlates Among the Circumpolar Inuit in 3 
Countries / T.K. Young, P. Bjerregaard, E. Dewailly [et al.]// Am. J. of Public Health. – 
2007. - Vol 97, №4. - Р. 691-695. 

15. Rosengren A. Body weight and weight gain during adult life in men in relation to 
coronary heat disease and mortality. A prospective population study / A. Rosengren, H. 
Wedel, L. Wilhelmsen // Eur. Heart J. – 1990. – Vol. 20, №4. – Р. 269–277. 

16. The Influence of Basal Metabolic Rate on Blood Pressure Among Indigenous Siberians / 
J.J. Snodgrass, W.R. Leonard, M.V. Sorensen [et al.] // Am. J. Phys. Anthropol. – 2008. - 
Vol. 137, № 2. – Р. 145-55. 

 
 
 
 
 
 



7 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Information about authors: 
Fedorova Valentina Ivanovna, Ph.D., Senior Scientist of group monitoring and prevention of 
cardiovascular disease Institute of Health of Northeastrn Federal University after named MK 
Ammosov, Yakutsk, Russia 
Contact: 677010, Sergelyakhskoe Shosse 4, C-2, tel. 84112353275, e-mail: 
vifedorova@rambler.ru 
Klimova Tatiana Mikhailovna, Ph.D., Head of group monitoring and prevention of 
cardiovascular diseases Institute of Health of Northeastrn Federal University after named MK 
Ammosov, Yakutsk, Russia 
Contact: 677010, Sergelyakhskoe Shosse 4, C-2, tel. 84112353275, e-mail: 
tklimova@rambler.ru 
Baltakhinova Marina Yegorovna, Head of department Functional diagnostics Institute of Health 
of Northeastrn Federal University after named MK Ammosov, Yakutsk, Russia 
Contact: 677010, Sergelyakhskoe Shosse 4, C-2, tel. 84112353275, e-mail: bmeg@mail.ru 
Krivoshapkin Vadim Grigorievich, M.D., professor, Director Institute of Health of Northeastrn 
Federal University after named MK Ammosov, Yakutsk, Russia 
Contact: 677010, Sergelyakhskoe Shosse 4, C-2, tel. 84112353275, e-mail: vgr.krivoshapkin@s-
vfu.ru 
 
  



8 
 

 
 

Table 1 
Blood pressure levels* and anthropometric measures depending by sex and age (years) 

Data 
20-39 years old 40-59 years old 

60 year and 
older  

20 years and 
older 

n 
Me (Q25-

Q75) 
n 

Me (Q25-
Q75) 

n 
Me (Q25-

Q75) 
N 

Me (Q25-
Q75) 

Women 
SBP, mm Hg 71 109 (100-

111) 
96 

121 (110-
133) 

10
121 (120-
124) 

177 
112 (106-
126) 

DBP, mm Hg 71 70 (62-75) 96 76 (68-83) 10 71 (68-81) 177 72 (66-80) 
WC, cm 76 76 (69-86) 132 85 (78-94) 24 84 (79-89) 232 82 (74-91) 
BMI 
(weight/height2) 

76 
23 (20-28) 133 27 (23-30) 24 26 (24-26) 233 25 (22-29) 

Men 
SBP, mm Hg 

60 
115 (110-
123) 

65 
120 (108-
137) 

17
131 (114-
144) 

142 
119 (110-
131) 

DBP, mm Hg 60 71 (66-80) 65 76 (70-87) 17 73 (70-81) 142 75 (68-81) 
WC, cm 67 83 (76-92) 87 89 (81-97) 43 89 (82-97) 197 87 (80-96) 
BMI 
(weight/height2) 

67 24 (21-27) 88 26 (23-29) 42 25 (23-28) 197 25 (22-28) 

Note: * - among those not taking antihypertensive medications; SBP, DBP - systolic, diastolic 
blood pressure; WC - waist circumference, BMI - body mass index. 
 

Table 2 
The frequency of hypertension and obesity by sex and age 

By age group Hypertension BMI≥30 кг/м2 abdominal obesity 

N n (%) N n (%) N n (%) 
Women 

20-39 years old 76 10 (13,2) 76 10 (13,2) 76 27 (35,5) 
40-59 years old 136 59 (43,4) 133 33 (24,8) 132 83 (62,9) 
60 year and older 27 18 (66,7) 24 1 (4,2) 24 17 (70,8) 
20 years and older 239 87 (36,4) 233 44 (18,9) 232 127 (54,7) 

Men 
20-39 years old 67 13 (19,4) 66 7 (10,6) 67 19 (28,4) 
40-59 years old 89 40 (44,9) 88 16 (18,2) 88 44 (50,0) 
60 year and older 43 32 (74,4) 43 5 (11,6) 42 20 (47,6) 
20 years and older 199 85 (42,7) 197 28 (14,2) 197 83 (42,1) 
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Table 3 
The coefficients of correlation between the level of blood pressure and anthropometric 
measurements 

Variables Men Women 
n r p n r p 

Paired correlation analysis 
SBP& age 198 0,444 <0,001 239 0,624 <0,001 
DBP & age 198 0,237 0,001 239 0,414 <0,001 
BMI & age 198 0,181 0,011 235 0,347 <0,001 
WC & age 198 0,242 0,001 234 0,388 <0,001 
SBP & BMI 193 0,304 <0,001 230 0,420 <0,001 
SBP & WC 193 0,315 <0,001 229 0,430 <0,001 
DBP & BMI 193 0,321 <0,001 230 0,399 <0,001 
DBP & WC 193 0,318 <0,001 229 0,381 <0,001 

Partial correlation analysis (controlled variable age) 
SBP & BMI 189 0,250 <0,001 226 0,237 <0,001 
DBP & BMI 189 0,307 <0,001 226 0,254 <0,001 
SBP & WC 189 0,249 <0,001 226 0,233 <0,001 
DBP & WC 189 0,291 <0,001 226 0,226 0,001 
Note: r-correlation coefficient; SBP, DBP - systolic, diastolic blood pressure; WC - waist 
circumference; BMI - body mass index. 
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HLA Antigens and Their Correlation with Lipid Metabolism Indices in 
Patients with Psoriasis 

A.V. Nekipelova, G.B. Kalatushkina  
 
 

Abstract 
The article provides the authors’ data on the correlation of HLA antigens with lipid 

indices in psoriasis patients in the Khabarovsk Krai. The study of psoriasis patients revealed the 
increased incidence of HLA- A 1 (p <0,001); B13 (p <0,001); B 17 (p < 0.001) and negative A28 
(p < 0.001); B7 ( p <0,01); Cw 3 (p <0,01); Cw 4 (p < 0.01). 

The study shows the connection of total lipids, triglycerides and total cholesterol indices 
with the increased frequency of HLA-A 1 (p <0,001); B13 (p <0,001); B17 (p < 0.001) in 
psoriasis patients. 

Keywords: psoriasis, genetic predisposition, HLA antigens, lipids (total lipids, 
triglycerides, total cholesterol). 

Introduction. Psoriasis is one of the most common dermatoses. Its incidence among the 
population of different countries ranges from 0.1% to 2.8% [4, 11]. 

The problem of psoriasis is relevant in connection with the increased incidence of its 
especially severe forms in recent years, i.e. psoriatic arthritis, psoriatic erythroderma, psoriatic 
pustulosis (including children) often leading to disability and, in particularly severe cases, to 
lethal outcomes [7, 10]. 

The predisposition mechanism has not been revealed but it can be assumed that there is 
an associative connection of psoriasis with histocompatibility antigens of HLA system [3, 12]. It 
has been determined that the incidence of psoriasis in combination with  HLA-B13 and HLA-
B17 is most common, while in case of arthropathic psoriasis it is HLA-B 27 [3].  

HLA determinants play a major role in the pathogenesis of psoriasis as it has been proved 
that the dominant role in the development of psoriasis is assigned to genetic factors [4]. It has 
been found that the frequency of histocompatibility antigens (HLA-A, B, C) in patients with 
psoriasis in the Khabarovsk Krai is represented by phenotypes HLA-A1, HLA-B13 and HLA-
B17 (p <.0.001). This is consistent with published data for other regions [8, 9, 12]. 

The biological role of histocompatibility antigens formed a new clinical trend called 
«HLA and Disease," which is actively developed both by foreign and domestic researchers. 
The level of certain HLA antigens in humans is significantly higher in case of some diseases. 
This suggests a genetically determined predisposition, a "programmed risk" of susceptibility to 
some form of a disease. The «HLA and Disease" trend has made a practical contribution in the 
diagnosis of dermatological diseases. 

The establishment of a correlation between diseases and the antigens of the main 
histocompatibility complex not only allows us to identify groups at higher risk of developing a 
disease, but also to identify groups of patients with a specific course or pathogenesis of the 
disease, to carry out differential diagnosis of the disease, to determine prognosis and to develop 
optimal treatment [6]. 

The purpose of the study is to explore the HLA antigens and their relationship to lipids 
in patients with psoriasis in the Khabarovsk Krai. 

Materials and Methods. In a comprehensive research of different groups of patients, as 
part of the «HLA and Disease" studies in the Khabarovsk Krai, a group of patients with psoriasis 
(85 people) was studied. 

The identification of histocompatibility antigens was held in the Zonal Center of 
Immunological Tissue Typing at KGBUZ Blood Transfusion Station of the Khabarovsk Krai 
Ministry of Healthcare (G.B. Kalatushkina is head of the laboratory). Peripheral blood 
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lymphocytes were studied by means of complement-dependent cytotoxicity test using P.Terasaki 
microtechnique 14. The control group consisted of 1600 blood donors. 

In order to determine the correlation between histocompatibility antigens and a disease 
the criterion of relative risk was calculated: 

 
 1 
Formula 1. The calculation of the criterion of relative risk of correlation between tissue 
compatibility antigens and a disease 

Biochemical analyzes: total lipids were determined by means of sulfophosphovanillin 
reaction, total cholesterol by S.ILCA (1962) method and triglycerides with a set of “Bio-test” 
chemicals («Lachema», Czechoslovakia). 

Results. It has been found that the frequency of histocompatibility HLA antigens of A, B 
and C loci in patients with psoriasis in the Khabarovsk Krai is represented by the phenotypes 
HLA-A1 , HLA-B13 and HLA-B17 (p <.0,001) [5].  The obtained data are presented in Table 1. 
As shown in Table 1, there are antigens with higher and lower frequency of occurrence. 
  

                                                            
1 RR – relative risk 
fn - fraction antigen carriers among patients 
fк - antigen carrier fraction in the control group 
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antigens 

Khabarovsk blood donors 
(n=1600), 
Antigen frequency, % 

Psoriasis patients 
(n=85), 
Antigen frequency,% 

Relative risk 
(RR) 

Locus А 
А1 20.801.015 37.505.25*** 2.31 
А2 47.251.248 56.505.37 1.44 
А3 24.001.068 15.303.90 0.59 
А9 24.001.068 18.84.24 0.75 
А10 15.800.120 16.504.03 1.07 
А11 14.500.880 14.103.77 1.00 
А19 15.800.910 10.603.34 0.66 
А28 5.400.570 1.181.17*** 0.12 
Locus В 
В5 12.500.830 16.504.03 1.42 
В7 21.501.030 8.242.98** 0.35 
В8 12.000.810 7.062.78 0.60 
В12 17.000.930 12.903.64 0.75 
В13 11.750.810 48.205.42*** 7.00 
В14 5.000.650 4.712.30 1.04 
В15 9.000.720 2.351.64 0.30 
В16 1.000.810 8.242.98 0.70 
В17 8.800.710 25.904.75*** 3.65 
В18 10.700.770 7.062.78 0.68 
В21 3.400.450 4.712.30 1.57 
В22 4.400.510 - - 
В27 9.800.740 10.603.34 1.12 
В35 23.200.110 14.103.77 0.56 
В40 12.000.810 12.903.64 1.13 
В41  1.181.17 - 
Locus С 
Сw1 4.700.530 5.882.55 1.38 
Сw2 18.200.960 9.413.17 0.49 
Сw3 23.401.060 10.603.34** 0.41 
Сw4 12.708.320 2.351.64** 0.205 
Сw5 0.860.230 - - 
Сw6 15.900.910 18.804.24 1.26 
Сw7 - 1.181.17 - 
Note/ Statistical validity: ***р<0.001; ** р<0.01 
 

The increased frequency of the HLA- A1 was 37.50 ± 5,25 (control group 20.80 ± 1,015), 
the frequency of HLA-B13was 48.20 ± 5.42 (control group 11.75 ± 0,810), the frequency of 
HLA- B17 was 25.90 ± 4.75 (control group 8.80 ± 0.710) (р<0.001). 
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The reduced frequency of occurrence was found in HLA A- 28, 1.18 ± 1.17 (control 
group 5.40 ± 0.570) ( р<0.001),  HLA Сw3 10.60 ± 3.34 (control group 23.40 ± 1.060) (р<0.01) 
and HLA Сw4 2.35 ± 1.64 (control group 12.70 ± 8.320) (р<0.01). 

There is substantial evidence of the fact that psoriasis is not only a multifactor disease 
with a high genetic component, but it also involves a variety of other disorders at the level of 
homeostasis. 

 
Fig.1. HLA-antigens in patients with psoriasis in the Khabarovsk Krai 

Psoriasis is currently viewed as a systemic disease caused by a complex of pathogenetic 
mechanisms, among which great importance is attached to immunological and metabolic 
disorders, in particular, lipid metabolism. 
Table2 
Dynamics of lipid metabolism in patients with psoriasis  
depending on the HLA phenotype 
 

HLA 
Total lipids g /L  Triglycerides mol/L  Total cholesterol mol/L 

n ±2m n ±2m n1 ±2m 

А1 17 6.80±0.40*** 15 1.93±0.36*** 14 4.23±0.22*** 

В17 12 7.70±0.64*** 12 2.00±0.25*** 12 4.35±0.26*** 

В13 21 7.09±0.49*** 18 1.66±0.26*** 19 4.55±0.16*** 

Здоровые 30 5.91 ± 0.18 30 1.11 ± 0.08 30 5.2 ± 0.22 

 
p - the validity of differences between the indices before treatment and the control group of 
healthy individuals (p <0.001, t >2). 
 

The psoriasis patients with histocompatibility antigen HLA-A1, HLA-B13 and HLA-B17 
(p<0.001) showed biochemical changes in terms of lipid metabolism (total lipids, triglyceride 
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and total cholesterol). Similar publications were not available to us. However, the study of HLA 
system and its correlation with indicators of lipid metabolism is of particular interest. 

The total lipids in psoriasis patients with HLA-A1 antigen totaled 6.80+0.40 g /L, HLA- 
B13 7.09+0.49 g / L and HLA-B17 7.70+0.64 g / L, which was significantly different from the 
indices in the control group of healthy individuals (p <0.001). Figures of total lipids in psoriasis 
patients with antigen HLA-A1 were significantly higher. 

Triglycerides in psoriasis patients with antigen HLA-A1 totaled 1.93+0.36 mmol/L, 
HLA-B13 1.66+0.26 mmol /L and HLA-B17 2.00+0.25 mmol/L, which was significantly 
different from the indices in the control group (p<0,001). The level of triglycerides in psoriasis 
patients with HLA-A1 antigen was significantly higher. 

The total cholesterol in psoriasis patients with antigen HLA-A1 totaled 4.23+0.22 
mmol/L, HLA-B13 was 4.55+0.16 mmol/L and HLA-B17 was 4.35+0.26 mmol / L, which was 
significantly different from the indices in the control group of healthy individuals (p <0.001). 
The figures of total cholesterol in psoriasis patients with antigen HLA A1 were significantly 
lower. 

Conclusion:  
1. The histocompatibility antigens in psoriasis patients of the Khabarovsk Krai (85 

people) have been defined. The immunogenetic indicators of HLA system have been analyzed. 
The increased incidence of HLA- A1 (p <0.001); HLA-B13 (p <0.001); HLA- B17 (p <0.001) 
and decreased HLA- A28 (p <0.001) HLA - B7 (p <0.01); HLA-Cw3 (p <0.01); HLA-Cw4 (p 
<0.01) have been identified.  

2. The correlation between the immunogenetic determinants (HLA system) and the 
indices of lipid metabolism in psoriasis patients with higher frequency of HLA-A1 (p <0.001); 
HLA-B13 (p <0.001); HLA-B17 (p <0.001) has been identified.  

3. The indices of the total lipids in psoriasis patients with antigen HLA-A1 (p <0.001); 
HLA-B13 (p <0.001); HLA-B17 (p <0.001) were significantly higher. 

4. The indices of triglycerides in psoriasis patients with antigen HLA-A1 (p <0.001); 
HLA-B13 (p <0.001); HLA-B17 (p <0.001) were significantly higher.  

5. The indices of total cholesterol in psoriasis patients with antigen HLA-A1 (p <0,001); 
HLA-B13 (p <0,001); HLA-B17 (p <0.001) were validly lower. 

6. Psoriasis patients need a complex clinical, biochemical, immunological and 
immunogenetic examination for the diagnosis, rational treatment and prevention. 
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Shevchenko A.A., Zhila N.G. Shevchenko A.V. 
Surgical Collapse Treatment of Destructive Pulmonary Tuberculosis 

 
 

ABSRTACT 
The authors have developed an alternative method of extrapleural surgical collapse 

thoracoplasty for the treatment of destructive forms of pulmonary tuberculosis. The proposed 
operational technique meets all requirements of surgical collapse operations in the treatment of 
respiratory tuberculosis, at the same time has a high cosmetic efficacy and significantly less 
traumatic in contrast to previously developed traditional ways of thoracoplasty at pulmonary 
tuberculosis. 

Keywords: tuberculosis, thoracoplasty. 
INTRODUCTION 
To date, tuberculosis is not eliminated in any country in the world and continues to be a 

complex socio-economic and medical-biological problem [1, 3, 5]. It is noted the growth of 
drug-resistant forms of a pulmonary tuberculosis, as well as worsening of clinical patterns of the 
disease. To the greatest extent this refers to the increasing number of patients with the 
widespread destructive tuberculosis, for which classical lung resection surgery is often 
unacceptable due to loss of radicalism, excessive functional risk and the inability to prevent the 
progression of tuberculosis [4]. Surgical collapse interventions are, in essence, reconstructive 
operations on the chest, associated with resection of a larger or smaller number of ribs and 
represent a significant injury to the human organism. 

MATERIALS AND METHODS 
Currently in thoracic surgery, surgery of tuberculosis in particular, as surgical collapse 

operations are used most often: extrapleural upper back thoracoplasty [2], which consists in 
removing the I, II, III ribs and resection of the posterior-lateral segments IV, V, VI, VII ribs, and 
5-costal osteoplastic thoracoplasty suggested by the Novosibirsk TB Research Institute [3], 
consisting in resection of the posterior segments of the top four or five edges by taking him with 
them and commit to VI edge (when the intersection of I-II ribs in the sternum of additional 
parasternal access). A.F. Kravchenko developed an innovative methodology of thoracoplasty 
with lung fixation, after completing extrapleural pneumolisis, using a grid, a pre-fabricated type 
«hammock». In this case the top four ribs are deleted as well. 

The disadvantage of the first type of operation is pronounced cosmetic defect consists in 
the deformation of the shoulders and chest, and very high traumatism. The second type of 
transactions creates a cosmetic defect is deepening and subclavian pits on the side of operation), 
which patient is a negative psychological impact, there is considerable trauma associated with 
transferring ribs. The third type of operations allows reduce the invasiveness of the procedure 
because of the removal of ribs, but manufacturing and fixation of the mesh are difficult. 

In connection with the foregoing, we have developed an alternative method of operation, 
isolated from a cosmetic defect and corresponding to all necessary requirements for collapse 
surgery intervention (patent R.F № 2470604). 

The proposed surgery is the following: from paravertebral access (linear incision of up to 
10 cm) exposed the plate frame II-V edges intersect the spine and resection III and IV ribs from 
the spine to the mid-axillary line. Next, extrapleural pneumolisis dome to the root of the lung, 
with the imposition of seams, diminishing the amount of pleural cavity, and pleuropexion to the 
posterior segment of VI rib. This creates extrapleural cavity up to 300 - 400 cm3. Of 
complementary access at the edge of the latissimus dorsi, linear cut of up to 10 cm is allocated a 
certain mass, corresponding to the volume of the formed extrapleural cavity toracodorsales 
muscular flap on a vascular pedicle, with a node in the armpit. In the proximal part of the armpit 
forming a tunnel under a large circular muscle, then toracodorsales muscular flap moves through 
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the tunnel formed and intercostalis defect, fully covering the previously formed extrapleural 
cavity. For fixing the flap is imposed 1-2 leading seam in dorsal corner of the intercostal 
window. Extrapleural cavity is drained with rubber tube. 
The proposed method of musculoskeletal surgery at destructive forms of pulmonary tuberculosis 
has the following advantages over the traditional methods:  
1. the less pronounced operating trauma 
2. complete filling of viable thoracodorsal muscular flap of any size of extrapleural cavity 
formed after pneumolis, due to which we prevent recurrence of the specific process in the lung 
3. none post cosmetic defect (deformation of the chest) significantly improves the quality of life 
and promotes optimal social adaptation of pulmonary tuberculosis patients after surgical 
treatment. 
RESULTS AND DISCUSSION 
The above presented operative method of treatment is used in the surgical thoracic Department 
«Antituberculosis dispensary» from February 2010. The proposed surgical technique was applied 
in 22 patients with destructive pulmonary tuberculosis. Postoperative complications were 
observed in 2 (9%) patients in the form of a small subcutaneous serome on site of thoracodorsal 
flap. Complications were temporary and were liquidated by puncture and aspiration. 
The results of operations were evaluated in 4 months. In 21 (95,5%) abacillation and complete 
closure of cavernous lesions of the lung tissue with the formation of pneumosclerosis were 
achieved, in one case a partial positive effect was marked: abacillation, oral disintegration 
decreased, but still remained, therefore the second stage was the resection of upper lobe of the 
right lung. In all cases there was positive cosmetic effect (symmetric chest). 
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N.A. Koval’kova, N.I. Logvinenko, M.I. Voevoda, S.K. Malyutina 
The Effect of Smoking on the Formation of Bronchial Obstruction in the 

Open Population of Novosibirsk 
 
 

Although currently smoking cigarettes recognized as the most common and important 
risk factor for сhronic obstructive pulmonary disease, there is a view that this is not the only 
factor in the development of airflow obstruction (AO). Objective: to study the effect of smoking 
on the development of AO in the open population of the city of Novosibirsk. We used 
population-based cross-sectional study materials obtained in the framework of the project 
<HAPIEE> in 2002-2005. ("The determinants of cardiovascular disease in Eastern Europe: a 
cohort study"). At 73.2% (6875) from a total sample of persons aged 45-69 studied lung 
function: a three-fold measurement of  forced expiratory volume in 1 second (FEV1), forced vital 
capacity (FVC). Conducted individual calculation of indices FEV1, FEV1/FVC, without defining 
test for reversibility of AO to identify those with FEV1/FVC < 70% and FEV1 < 80%. 
Depending on the groups of smoking status: 1 - "smokers", 2 - "periodically smokers" 3 - "ex-
smokers", 4 - "never smokers." With АO registered 42.5% of smokers (among men - 64.2%,  
among women - 14,3%); 0,8% periodically smokers (among men - 0.5%, among women - 
1,2%); 15,5% ex -smokers (among men - 22.2%, among women - 6,7%); 41,2% never smokers 
(among men - 13.1%, among women - 77,8%). In the study of the possibility of forming АО for 
persons with the smoking anamnesis relative to never smokers, it was found that АО is formed 
3.2 times more often  in male smokers, 1.7 times more often in female smokers than non-
smokers; АО is formed 2 times more often in male ex-smokers, 2.1 times more often in female 
ex-smokers than never smokers; chance of developing AO was not greater in periodically 
smokers. Analysis of indices population showed negative correlation of АO components (FEV1, 
FEV1/FVC) with the number of smoking pack years. The results showed that the presence of 
smoking history, intensity and duration of smoking affect the development of АO.  
Key words: airflow obstruction, smoking status, smoking pack years. 
_____________________________________________________________________________ 

Introduction. Smoking is widespread throughout the world. Russian Federation in terms 
of smoking prevalence among the adult population is second in the world (43.4%), second only 
to Greece, where the figure is 48.2%. Tobacco smoking is related to the general risk factors for 
chronic non-communicable diseases (including chronic respiratory diseases), which accounted 
for 63% of all deaths [5]. 
Currently, smoking cigarettes recognized as the most common and important risk factor for 
chronic obstructive pulmonary disease [1]. Respiratory symptoms appear earlier and impaired 
pulmonary function occurs more quickly in smokers [2].   
However, it is believed that the factor of smoking is not only in the development of airflow 
obstruction (AO). There is evidence that about one third with irreversible AO had never smoked, 
and the majority of them women [4].  
Studies on the AO, the effects of smoking on the development of AO in Novosibirsk has never 
been carried out. 
The above makes the problem of study the effect of smoking on the development of AO in 
Novosibirsk. 
Purpose: To study the effect of smoking on the development of AO in the open population of 
the city of Novosibirsk. 
Materials and methods. We used population-based cross-sectional study materials obtained in 
the framework of the project <HAPIEE> in 2002-2005. ("The determinants of cardiovascular 
disease in Eastern Europe: a cohort study". Principal investigators - prof. S.K. Malyutina, Acad. 
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RAMS Yu.P. Nikitin). The samples were formed on the basis of the electoral lists using a table 
of random numbers. Sample size was determined by the protocol program. At 73.2% (6875) 
from a total sample of persons aged 45-69 studied lung function: a three-fold measurement of  
forced expiratory volume in 1 second (FEV1), forced vital capacity (FVC). 
Spirometry was performed on the device Micro Plus (MicroMedical, UK). Spirometry results 
were recorded and processed by a computer diagnostic program Spida 4. Carried out individual 
calculation of indices FEV1, FEV1/FVC, without defining test for reversibility of AO to identify 
those with FEV1/FVC < 70% and FEV1 < 80%. Calculation of indices (FEV1/FEV1 of predicted, 
FEV1/FVC) was carried out using the comparative equation predicted values obtained in the 
course of the third national survey of U.S. (Third National Health and Nutrition Examination 
Survey – NHANES III)  [3].  
All respondents were divided into three age groups: 45-54 years, 55-64 years, 65-69 years. 
Depending on smoking status were identified groups: 1 - "smokers" (regular smoking at least 1 
cigarette / day), 2 - "periodically smokers" (periodically smoking at least 1 cigarette / day), 3 - 
"ex-smokers" (smoked in the past), 4 - "never smokers". 

Number of smoking pack years (PY) was calculated using the formula: (number of 
cigarettes smoked per day × number of years smoked) / 20 (1 pack has 20 cigarettes). All 
respondents distributed to 3 groups depending on the PY: 1 - < 10 pack years (p/y), 2 - 10-24 
p/y, 3 - ≥ 25 p/y. 

Factual material was processed on a personal computer program SPSS 17 c using the 
methods of descriptive statistics (frequencies, percentages and percentage distribution). Odds 
ratios (OR) were calculated by cross tables. The critical level of significance when testing 
statistical hypotheses assumed to be 0.05. 

Results and discussion. A total of 6875 respondents aged 45-69 years were examined. 
Of these, 3226 were men (46.9%) (mean age 57,8 ± 6,82), 3649 women (53.1%) (mean age 57,6 
± 6,96). The response in the age group 45-54 years was 38.7% (among men - 38.1%, among 
women - 39.3%), in the age group 55-64 years - 40.4% (among men - 41.0%, among women - 
39.8%), in the age group 65-69 years - 20.9% (among men - 20.9%, among women - 20.9%). 

In view of status of smoking in the total population registered: smokers - 28.6% (among 
men - 49.4%, among women - 10,2%, p < 0,0001), periodically smokers - 1.0% (among men - 
1.0%, among women - 1,1%, p > 0,05), ex-smokers - 13.5% (among men - 24.3%, among 
women – 4,0%, p < 0,0001 ), never smokers - 56.8% (among women - 84.7% among men - 
25,3%, p < 0,0001). 

AO detected in the following rates: 1 - FEV1 / FVC < 70%; 2 - FEV1 < 80%, FEV1/ FVC 
≥ 70%. 

In the total sample of AO was detected in 19.48% of the 6875 patients (in the group of 
45-54 years - at 14.80%, 55-64 years - at 20.85%, 65-69 years - at 25.49%). Among men, the AO 
was detected in 23.47% of cases (757 of 3226 subjects), among women (582 of 3649 subjects) - 
in 15.95% (p < 0.001). 

When AO registered 42.5% of smokers (among men - 64.2%, among women - 14,3%, p 
<0,001); 0,8% periodically smokers (among men - 0.5%, among women - 1 2%, p> 0,05); 15,5% 
ex-smokers (among men - 22.2%, among women - 6,7%, p < 0,001); 41,2% never smokers 
(among men – 13.1%, among women - 77,8%, p < 0,001). Smoking history was founded in men 
- 86.92% (of 757 men), women - in 22.16% of cases (from 582 women) among respondents with 
a registered AO. 

We studied the prevalence of AO according to smoking status by age groups. 
 (Тable1) 
Table 1 shows that AO was detected in 30.51% of cases among regular smokers, in 

12.90% - among periodically smokers, in 21.40% - among ex-smokers, in 12.12% - among never 
smokers the men surveyed. It is shown that the prevalence of AO higher in ex-smokers than 
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never smokers men in the age groups 55-64 and 65-69 years, higher in smokers than never 
smokers in all age groups. Frequency of AO increased with age among smokers (p I-II > 0,001; p 
II-III > 0,001; p I-III > 0,001), of ex-smokers (p I-II > 0,001; p II-III > 0,05 ; p I-III > 0,001), its  increase 
was not observed among never smoking men (p I-II > 0,05; p II-III > 0,05; p I-III > 0,05).  

(Таble 2) 
Table 2 shows that АO was detected in 22.19% of cases among regular smokers, in 

17.95% - among periodically smokers, in 26.71% - among ex-smokers, in 14.66% - among never 
smokers the women surveyed. It is shown that the prevalence of АO higher in smokers than 
never smokers women in all age groups, higher in smokers than the ex-smokers - in groups of 
45-54 and 65-69 years. Frequency of АO increased with age among smokers (p I-II < 0,001; p II-III 
> 0,05 p I-III < 0,01), of ex-smokers (p I-II > 0,05; p II-III < 0,01; p I-III < 0,001), of female never 
smokers (p I-II < 0,01; p II-III > 0,05; p I-III < 0,001). 

In the study of the possibility of forming АО for persons with the anamnesis smoking 
relative to non-smokers, it was found that АО is formed 3.2 times more often (OR = 3,184; 95% 
CI 2,516-4,030) in male smokers, 1.7 times more often (OR = 1,660; 95% CI 1,276-2,161) in 
female smokers than non-smokers; АО is formed 2 times more often (OR = 1,975; 95% CI 
1,507-2,589) in male ex-smokers, 2.1 times more often (OR = 2,122; 95% CI 1,451-3,102) in 
female ex-smokers than non-smokers; chance of developing AO was not greater in periodically 
smokers. 

The results showed that the presence of smoking history, intensity and duration of 
smoking affect the development of АO.  
In the analysis of total population indices revealed a negative correlation of АO components 
(FEV1, FEV1/FVC) with an number of PY: for FEV1 rs = - 0,242 (p < 0,01), for FEV1/FVC rs = - 
0,230 (p < 0,01) in men; for FEV1 rs = - 0,195 (p < 0,01), for FEV1/FVC rs = - 0,104 (p < 0,05) in 
women. 

PY (< 10 p/y) in the total sample (from 2895 respondents with the anamnesis smoking 
anamnesis) was detected in 19.2%, with АО (from 776 respondents with the smoking anamnesis 
) - in 13,3% (p <0,001); PY (10-24 p/y) in the total sample was detected in 27.9%, with АО - in 
24,1% (p <0,05); PY (10-24 p/y) in the total sample was detected in 52.9 %, with АО - in 62,6% 
(p <0,001). 

(Figure 1) 
Distribution of respondents with АO according to the PY (Fig. 1) had gender differences: 

PY (< 10 p/y) was detected among men 7.5%, among women - 44.3% (p <0.001), PY (10-24 
p/y) among men - 21.7%, among women - 36.9% (p <0,001), PY (≥ 25 p/y) among men - 70.8%, 
among women - 18.9% (p <0.001). 

Conclusions. Thus, the effect of smoking on the formation of АО in a large industrial 
center of Western Siberia - Novosibirsk has been studied for the first time. The results showed 
that the presence of smoking history, intensity and duration of smoking affect the development 
of АO.  
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Таble 1 
The prevalence of АO among men with different smoking status 

 
Age 
 

 
total 

never smokers periodically 
smokers 

ex-smokers smokers  

total, 
n 

AО, n 
(%) 

total, 
n 

AО, n 
(%) 

total, 
n 

AО, 
 n (%) 

total, 
n 

AО,  
n (%) 

45-54I 1229 279 30 
(10,75)

14 1 
 (7,14) 

237 24 
(10,13) 

699 158 
(22,60***)

55-
64II 

1323 341 37 
(10,85)

12 2 
(16,67)

329 78 
(23,71***) 

641 211 
(32,92***)

65-
69III 

674 197 32 
(16,24)

5 1 
(20,00)

219 66 
(30,14***) 

253 117 
(46,25***)

45-69 3226 817 99 
(12,12)

31 4 
(12,90)

785  168 
(21,40***) 

1593 486 
(30,51***)

Note: *** - p < 0,001 when compared with never smokers from the respective age groups. 
Таble 2 

The prevalence of АO among women with different smoking status 
 
Age 
 

 
total 

never smokers periodically 
smokers  

ex-smokers smokers 

total, 
n 

AО, n 
(%) 

total, 
n 

AО, n 
(%) 

total, 
n 

AО, 
 n (%) 

total, 
n 

AО, 
 n (%) 

45-54I 

 
1433 1079 119 

(11,03)
26 3 

(11,54)
86 20 

(23,26***) 
242 39 

(16,12*) 
55-
64II 

 

1454 1272 197 
(15,49)

13 4 
(30,77)

53 13 
(24,53) 

116 37 
(31,90***)

65-
69III 

 

762 739 137 
(18,57)

0 0 
(0) 

7 6 
(86,71***) 

16 7 
(43,75*) 

45-69 
 

3649 3090 453 
(14,66)

39 7 
(17,95)

146 39 
(26,71***) 

374 83 
(22,19***)

Note: * – p < 0,05; *** - p < 0,001 when compared with never smokers from the respective age 
groups. 
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Figure.1 Distribution of respondents with АO relative the PY. 
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Geomagnetic Disturbances as Factor of Cardio - Vascular Risk in the North 
Neustroeva T.S., Vasilieva G. S., Sivceva A.I 

 
 
ABSTRACT 
We analyzed possible correlation of ischemic coronary disease (ICD) and stroke 

frequency with level of geomagnetic activity in Sakha (Yakutia) Republic, the Far North region 
of Russia. We found that during calm geomagnetic activity and in the absence of geomagnetic 
storms (186.3 days) the frequency of ICD and strokes was 2.9 and 3.29 lower than in days with 
high geomagnetic activity (geomagnetic storms), respectively. This data may be of interest to 
specialists of Far East, who plan preventive measures of cardiovascular events. 

Keywords: ischemic coronary disease, myocardial infarction, stroke, geomagnetic 
disturbances in Far North. 

INTRODUCTION 
Currently cardiovascular diseases account for ½ death causes in Russia, and ¼ to 1/3 of 

references to medical institutions are caused by ischemic attacks associated with atherosclerosis of the 
brain and heart. In the North growth of cardio - vascular patients in hospitals is recorded at the spring 
and autumn periods [6]. Comparative clinical - instrumental and morphological studies among the non-
indigenous contingent in the North have shown that the more expressed atherosclerosis in this group 
develops at the earlier age than in the indigenous population [1-3, 8, 9, 12, 15]. Herewith visit to the 
North from the southern and eastern regions of Russia as well as from Europe of young healthy 
subjects and residence in the Far North is accompanied by the development of hormonal changes with 
lipidemia of atherogenic type amid growth of lipid peroxidation in the organism [4] assessed as 
manifestations of stress reaction. In some of them during the first few years, there is increased 
sensitivity to weather changes. [13] However, there is little research devoted to the influence of the 
features of the geomagnetic factor Far North on the body of its inhabitants. In this regard it should be 
noted that the Republic of Sakha (Yakutia) - Russian region , where more than 40 % of the area is 
situated at the Polar Circle and on the territory of which more than half a century are large mining 
factories. The main labor extractive industries represented contingent visitors. Because analysis of the 
frequency of disease -related ischemic attacks due to the peculiarities of geomagnetic activity on the 
territory of the republic is one of the important socially significant scientific problems. The results of 
these works allowed to clarify during geomagnetic risk for cardio - vascular patients, thereby, help 
hospitals in such periods to optimize secondary prevention of adverse outcomes in such diseases. 
Purpose - by comparing the frequency of complaints of patients suffering from cardio - vascular 
pathologies with levels of geomagnetic activity on the territory of Yakutia, set periods of increased risk 
of cardio - vascular diseases as reasons for forming the leading cause of death in the Far North . The 
goal is achieved analyzing data uptake ambulance patients with CHD and cerebrovascular disease , 
hypertension , as well as a comparison of the data obtained with the magnetic activity of the Earth, 
registered on the territory of the Yakut Republic. 

MATERIALS AND METHODS 
We used data collected from 1990 - 2006 years by fluctuations of the geomagnetic field. It 

is known that geomagnetic activity (K) in biomedical research made judging by the amount of 
daily indicators (ΣK) denominated credit (standard unit). At calculating ΣK keeps records 29 
activity parameters of the geomagnetic field. Three of them are important for biomedical 
purposes: horizontal direction is - H, the center - Z (measured nanoteslas or gamma), directed to 
the east (+) - D (measured in minutes). These parameters characterizing the amplitude intensity 
of terrestrial magnetism, varying in time, constantly observed observatories at different points of 
the earth. On the variability of these three indicators set for 8 three-hour intervals in the day, 
which are sensitive to the human body, are judged on the level of magnetic activity of land is 
determined depending on solar activity . Materials on the geomagnetic activity on the land 
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territory of Yakutia presented laboratory staff of terrestrial magnetism and earth currents 
Institute of Space Physics and Aeronomy SB RAS (Yakutsk). On the frequency of exacerbations 
of common cardiovascular diseases and complications of the Far North judged by motives 
station appeals to accident and emergency and outpatient clinics in the city of Yakutsk above 
mentioned period. In interpreting the data used in reports of medical institutions of the Ministry 
of Health of the RS ( I ) and analysis of the deaths in these diseases compiled by MD, Professor 
VP Alexeyev. Statistical data processing was carried out in programs designed Computer Centre, 
Russian Academy of Sciences (Krasnoyarsk) , Information Computing Centre NEFU . 

RESULTS AND DISCUSSION 
Analysis of the VP Alexeyev materials showed that in Yakutia in 1969 – 1983 contribution 

CHD cardiovascular mortality were - 46,8 ± 0,4%, and cerebrovascular disease - 23,2 ± 0,4%. 
CHD often noticed in men than in women. While men in the Polar regions more likely to suffer 
coronary heart disease compared with men in Central Yakutia (respectively: 341.8 against 328,6 
‰). CHD among women Arctic is 303,0 ‰ in the group older than 20 years, and in Central 
Yakutia -224,6 ‰. Contribution of CHD mortality in the heart of men in the Polar regions more 
(64,4 ± 2,4% of cardiovascular deaths) than their figures for the country (46,8 ± 0,4%,), whole. 
Against this background, found the question: Does the number of vascular events (heart attacks 
and strokes )  increases, recorded during the day indicators of geomagnetic activity during 
magnetic storms ? It is known that a small geomagnetic storm is considered with amplitude 
scales at 360 ΣK be 8 - 12 points, moderate - to 600 gammas at ΣK 13-17 points , large - up to 
1000 gammas at ΣK to 24 points , a very large - 1500 gam at ΣK to 32 points and a giant - over 
1500 scales at ΣK equal more than 33 points. Analysis comparing the number of strokes (during 
the day according to the ambulance station) and levels of geomagnetic activity, registered in the 
periods of different levels of disturbance of the magnetic field of the earth, registered on the 
territory of Yakutia. Level of communication between themselves indicators ranged from r = 
+0,14 to 0.58 + 0.69 and in different seasons during magnetic disturbances. Established fact is 
explained by existing cause - effect relationship between the magnetic activity of the earth and 
seasonal variations in solar activity, as well as cycles of solar activity, repeated in every 11. 
During the years that stand out Bole active sun (blue line ), followed with some lag is growth 
periods of geomagnetic disturbances (red line) in Yakutia (Fig. 1) and afterwards the number of 
exacerbations of cardiovascular disease (the number of emergency calls ) which are a major 
cause of mortality and improve load emergency aid . During 1990 and 2006, is registered 1 cycle 
11 -year-old set the level of geomagnetic disturbances (r = +0,59). In May this relationship 
becomes closer (r = +0,81). This situation is confirmed by the fact that in the polar regions of 
Yakutia with severe climate in 2.33 and 1.95 CAD more frequently recorded than in Central 
Yakutia. These data do not contradict the results of studies carried out by various divisions of the 
SB RAS, show that the conditions of the Far North - extreme for the body to the new arrivals [6, 
11], as well as its natives . While the risk of acute vascular pathology ( judging by the number of 
calls about the deteriorating health in hypertension , coronary heart disease and brain ) in 
Yakutia increased after chromospheric flares during the sharp rise in geomagnetic activity . 

Negative role of geomagnetic disturbances on the higher nervous system proved 
experiments installed deterioration formation of conditioned reflexes in animals during magnetic 
storms. The people in the result of this decrease in the amount of influence, as well as 
outstanding quality of mental tasks and increase the number of errors in solving complex 
problems [7, 10]. During magnetic disturbances in the Far North in those days on the part of 
individual VI Hasnulin recorded growth of anxiety and other manifestations of psycho- 
emotional stress, negatively impacting performance of work requiring mental stress. The author 
explained that the development of stress, caused by the growth of geomagnetic activity [13, 14]. 
Data set can explain the increased incidence of stroke (according to the ambulance station) 
directly depending on the level of geomagnetic disturbance (r = +0.6 to + 0.69). Confirms the 



26 
 

 
 

role of voltage rise during geomagnetic disturbances in the Far North, contributing quickening 
cerebrovascular disease exacerbations, under certain circumstances, causing strokes. Growth 
years of solar activity and solar magnetic storms with high amplitude , repeated every 11 years 
(Fig. 1) , accompanied by an increase in Yakutia number of calls from patients with 
cardiovascular disease . Intra- ups geomagnetic activity in Yakutia accompanied by differences 
in atmospheric pressure , not only in the cold season , but in the transitional seasons , as well as 
on hot summer days. During such periods, observed increase in the number of calls from patients 
referred to pathology, and also increases the number of heart attacks and strokes. 

While among indigenous people of Yakutia in periods of large and very large giant 
magnetic storms, number of adverse outcomes (myocardial respectively with 0 - 0.5 2 - 5 and 6 
per day in Yakutsk) increases (respectively 4 and more times). At the visitor contingent amount 
quickening heart attacks and strokes observed from December to January, with the re- growth in 
the month of May. Significantly increases the number of such patients not only during periods of 
very large and large storms in the winter (respectively: 3-3.3 per day and 1.3 - 2.0 per day on 
average). In the transitional seasons, not only during very large, large, but moderate and even 
small number of such magnetic storms becomes smaller (1.3-1.6 per day, but in general from 5 
to 6 times more), but well above, any late geomagnetic indices. 
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The Morphological Markers of Moonphasal Changes in Rats' Organs 

Gerasimov A.V., Kostyuchenko V.P., Garmaeva D.K., Fedorova S.A.  
 
 

Summary 
  In the model experiment on rats in order to verify the lunasensor theory of brain 

aging by methods of light microscopy in the hypothalamus, responsible for the aging 
mechanisms, biorhythms, homeostasis and reproduction, the pineal gland, as well as in the  
organs related to them on the system-level, the morphological markers of moonphasal changes 
are studied for the first time. Concluded possible enhancement of the hypothalamic-pituitary-
gonadal axis, glycogenolysis, water and electrolyte metabolism and cardiac activity on the full 
moon, and of the pacemakers biological rhythms - suprachiasmatic nuclei of the hypothalamus 
and pineal gland, the tone of the parasympathetic division of the autonomic nervous system, 
insulin secretion and insulin-like proteinthe on the new moon. 

Keywords: rats, hypothalamus, endocrine glands, kidneys, testes, medulla, heart, glands 
of the digestive system, the lunar cycle. 

 
Introduction 
 According to the lunasensor theory of brain aging [9, 10], under the influence of the 

gravitational field of the Moon the moonphasal relocation of psammoma bodies is possible in the 
pineal gland, which influences the secretion of the pineal hormone and activity of hypothalamic 
neuroendocrine cells responsible for the aging mechanisms, biorhythms, homeostasis, and 
reproduction. 

The suprachiasmatic nuclei (SCN) of the hypothalamus are body's biological clocks. 
They affect the production of GnRH by small-cell nuclei of hypothalamus, the activity of 
gonadotropin-releasing endocrine (GnRE) of pituitary and interstitial endocrine (IE) of the testes; 
project the influence in paraventricular nuclei (PVN) of the hypothalamus, affect the water 
reabsorption in kidneys,  through the "pre-autonomous" neurons they project the influence in rear 
nuclei of the vagus nerve (RNVN) of medulla, also in heart and pancreas, which changes the 
functional state of cardiac pacemaker cells, the A- and B- islet cells, and glycogen content in the 
cells of various tissues. Pineal hormones also affect GnRE of  pituitary, glomerular zone cortical 
cells of the adrenal cortex, sodium reabsorption in the kidneys, that is controlled by the dense 
patches (DP) epithelial cells of juxtaglomerular complex. Convoluted seminiferous tubules of the 
testes and epithelial granular sections (GD) of striated ducts of submandibular salivary glands [4-
6] are sensitive to IE testosterone. 

Changes in physiological parameters of animals and humans, the ultrastructure of the 
HRC of rats at different moon phases are presented in a number of studies [8, 12]. The Search of 
morphological markers of moonphasal changes in organs, responsible for the aging mechanisms, 
biorhythms, homeostasis and reproduction, was never conducted before at the light-optical level. 
Given that previously in rats' neurosecretory nuclei of hypothalamus, pineal gland and the 
salivary glands light-dependent morphological changes were noted [1-3 , 7, 8, 11 ], the role of 
the light factor must be excluded . For the maximum possible reduction of the diurnal and 
seasonal biorhythms role[8] it was important to carry out the capture of material in the same time 
and contain animals in a given mode of illumination environment. To exclude differences related 
to sex and age [12] , - young adult males were used. 

The purpose of this research – to look for markers in rats of alleged moonphasal 
morphological changes in organs responsible for the aging mechanisms, biorhythms, 
homeostasis, and reproduction.  
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Material and methods 
 
The study was performed in accordance with the "Rules of the work using experimental 

animals " (1977 ) on 5-month-old male Wistar rats weighing 180-200 g (n = 20), which were 
kept in a vivarium in the light-dark mode 12-12 h ( starting at 8:00 till 20:00, 200 lux 
illumination animals ). The organs were elicited after the decapitation of rats at 11h daily in May 
and June in the various phases of the moon after a 24-hour food deprivation, fixed in 10% 
neutral formalin, dehydrated and embedded in paraffin. The sections were stained with 
hematoxylin and eosin, Mallory's method. Chromatophilic substance in nerve cells was detected 
by the method of Nissl. Drugs were examined in the «PrimoStar» microscope with «AxioVision 
4.8.2» Software («CarlZeiss», Germany) and digital camera G- 10 (" Canon ", Japan). 

 
Results and Discussion  
 
In the SCN during the lunar cycle morphological changes occur mainly in the ventral 

subcore. Neurons of the nucleus of a given population, the nucleoli become larger on the new 
moon, tortuosity shell nuclei - more pronounced and clumps margination of condensed 
chromatin - less significant compared with other lunar cycle phases, which confirms the 
sensitivity of the circadian pacemaker to moonphasal changes (Fig. 1). 
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Fig. 1.  Suprachiasmatic nucleus on the full moon (a) and the new moon (b): SCNv – 

ventral subcore, SCNs - spinal subcore, arrows indicate intussusception of nuclear envelope. 
Hematoxylin and eosin stain. Obj.100, ocular lens10. 

It is possible that a special genetic program is produced in pacemakers with around-
month period, which launches on the new moon on the back of revitalization of the pineal gland. 
On the other hand, in the ventral SCN subcore the cells are found in a state of recovery on the 
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new moon more often than on other lunar cycle phases. They have large nucleoli, and dark 
colored perikaryonic with evenly distributed clumps of chromatophilic substance. Apparently, 
pacemakers, along with around-month cycle of functional activity, show a more pronounced 
reduction ability in the daytime and on the new moon. 

The presence of large HRC with light-colored perikaryonic, large nucleus and nucleoli, 
moderately or low condensed chromatin, deep and narrow intussusception of nuclear envelope 
("cariosoma") in the organ on this lunar cycle phase indicates the activation of the pineal gland 
on the new moon. In opposed phase similar cells are less characteristic to the pineal gland. The 
light HRC on the full moon often have a small spherical or ovoid nucleus with central nucleolus, 
moderately condensed chromatin and shallow shell invaginations, and also its protrusion into the 
HRC with a small pear-shaped nucleus (Fig. 2). 

GnRE of the anterior adenohypophysis show signs of increased functional activity, on 
the contrary, on the full moon.  In this phase they acquire larger sizes, the macula, that pushes 
the core to the periphery, increases, the cytoplasm contains endocrine granules (Fig. 3) . 

Obviously, that the production of luteinizing hormone activates in GnRE on the full 
moon against the background of the pineal gland HRC activity inhibition, since on a similar 
phase IE also acquire larger sizes in the testes. Their nuclei and nucleoli markably increase 
comparing with the new moon phase, the number of clumps of condensed chromatin in the 
nucleus reduces, light vacuoles in the oxyphilous stained cytoplasm increase. 

 
 

 
 
Fig.2. The pineal gland on the full moon (a) and on the new moon (b). Hematoxylin and 

eosin stain. Obj.100 oc.lens 10. 
 
Respectively, the thickness of the spermatogenic epithelium of the convoluted 

seminiferous tubules in areas with the same spermatogenesis phases appearance is the most 
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pronounced on the full moon compared with other lunar cycle phases, and GD epithelial 
secretory activity in submandibular salivary glands as well. GD lumen diameter expands, nuclei 
in epithelial cells are shifted to the central part of the cytoplasm, the size and number of 
endocrine granules reduce. Apparently on the new moon against the background of GnRE 
pituitary activity oppression and IE testis in GD, on the contrary,  depositing of endocrine 
granules in the epithelial cells cytoplasm is observed (Fig. 4) . 

ГЭ

ГЭ
ГЭГЭ

 
 
 
 
Fig. 3. Prehypophysis on the full moon: GnRE - gonadotropic endocrinocytes. Mallory's 

stain. Obj. 100. oc.lens 10. 
Hypothalamic neuroendocrine cells of the small cell PVN ("pre-autonomous"), 

autonomous preganglionic neurons RNVN of medulla and postganglionic neurons in the heart 
show  morphological signs of functional activity in the waning moon phase and on the new 
moon. Nucleus neurons are larger, in perikaryonic parts of the nerve cells focal (mainly central) 
chromolysis is marked. In the waxing moon phase and on the full moon, on the contrary, their 
nuclei are smaller, nucleoli are large, hyperchromatic neurons without wrinkling of  the nucleus 
are found more often. Perhaps that not only during the day and seasons of the year, but also the 
lunar cycle the functional state of the sympathetic and parasympathetic divisions of the 
autonomic nervous system changes with a shift in the waning moon phase and on the new moon 
in the direction of enhancing the parasympathetic division, in the waxing moon phase and on the 
full moon - the sympathetic division. 
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Fig. 4. Testes and submandibular glands: a, b - new moon; c, d - full Moon. IE - 

interstitial endocrinocytes, GD - granular sections. Hematoxylin and eosin stain. Obj. 100 
oc.lens10. 

 
B-cells of pancreatic islets have larger nuclei and unevenly dispersed endocrine 

granules in the cytoplasm on the new moon, and smaller nuclei with more condensed chromatin 
on the full moon. A- cells , which are located on the periphery of the islets, on the contrary, are  
larger on the full moon. The size of their nuclei on the new moon is smaller thanon the full moon 
(Fig. 5). 
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On the new moon the secretion activization of not only insulin-like protein in granular 
striated ducts sections of submandibular salivary glands is possible, but also the secretion 
activization of insulin by pancreas islets B-cells, which favors the absorption of glucose by cells 
of different tissues, glycogen synthesis and deposition in the " parasympathetic " phase of 
reduced reproductive activity of rats. On the full moon, apparently, not only sympathetic-adrenal 
system and reproductive activity of the animals becomes more active, but also the secretion of 
pancreas islets A-cells of glucagon into blood, and the glycogen decomposition. 
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Fig.5. Pancreas Islet on the full moon (a) and on the new moon (b). A and B - A-and B-

cells. Hematoxylin and eosin stain. Obj.100 oc.lens10. 
 
Pacemakers cells of the sinoatrial node in the heart on the new moon, in comparison 

with the full moon, have smaller nuclei with more condensed chromatin and winding nuclear 
envelope, which indicates their functional activity oppression, and, obviously, heart rhythm 
changes over the lunar cycle. It is probable that on the new moon not only the heart rhythm 
slows down, but also the blood pressure decreases. Thus, epithelial cells of DP juxtaglomerular 
kidney complex on the new moon and in the waxing moon phase are less densed (wider), have 
larger nuclei with less condensed chromatin. It is possible that during this period of lunar cycle 
against the background of increasing level in blood plasma of adrenoglomerulotropic hormone 
and aldosterone of sodium reabsorption in kidneys, the inhibitory activity of DP epithelial cells 
towards the juxtaglomerulocytes, that secrets renin, becomes more active (Fig. 6) . 
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Fig. 6. Atrionector on the new moon (a) and renal cortex on the full moon: PC - cardiac 

pacemakers cells, DP – dense patch, Jx - juxtaglomerulocyte. Hematoxylin and eosin stain. 
Obj.100 oc.lens10. 

 
 
Conclusion 
 
Thus, during the experiment on rats in different lunar cycle phases, organs responsible 

for the aging mechanisms, biorhythms, homeostasis, and reproduction are analysed for the first 
time. By the criteria of structural analysis the alleged morphological markers of moonphasal 
changes are highlightes and possible cell and tissue mechanisms of functional changes in the 
body. Morphological signs of increasing secretion in the pituitary lutropin, testosterone and 
spermatogenesis in the testes, glucagon in the pancreas, heart pacemaker cells appear on the full 
moon. On the new moon morphological signs of functional activity of suprachiasmatic and 
paraventricular nuclei of the hypothalamus, the pineal gland, the parasympathetic section of the 
autonomic nervous system, the insulocytes of pancreatic islets, granular epithelial sections of 
submandibular glands producing insulin protein, dense  patch of juxtaglomerular kidney 
complex, the cardiac pacemaker cells activity oppression and renin secretion by juxtaglomerular 
myocytes in kidneys. Moonphasal changes, verified on the light-optical level, confirm the 
fundamentals of the lunasensor theory of brain aging and require more detailed study by methods 
of quantitative light and electron microscopy. 
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Prediction of Infectious-Toxic Shock 
And Disseminated Intravascular Coagulation in Patients  

With Pneumonia in the Disease Onset 
 

I. M. BORISOV, T. G. SHAPOVALOVA 

 
SUMMARY 
Objective: Development of diagnostic algorithms for prediction of infectious-toxic shock 

and disseminated intravascular coagulation (DIC) patients with pneumonia at the onset of the 
disease.  

Materials and methods. Examination and treatment of patients with pneumonia was 
conducted in pulmonary department of the military hospital in the period from 1998 to 2008 in 
the study included 2000 patients with pneumonia, men, military, military service by 
conscription, aged 18 to 22 years (19, 2 ± 0,19). 

In order to evaluate the effectiveness of forecasting algorithms of infectious-toxic shock and 
DIC with pneumonia, a comparative analysis of the two groups of patients. In the comparison 
group (n = 782) forecasting of infectious-toxic shock and DIC was conducted based on the 
individual views and personal experiences of doctors, without the use of forecasting algorithms 
in the period from 1998 to 2003, and in the study group (n = 1218) – between 2003 to 2008 - on 
the basis of diagnostic algorithms forecasting of infectious-toxic shock and DIC pneumonia 
developed by us. 

Results. It is shown that the proposed diagnostic algorithms for the prediction of the 
infectious-toxic shock and DIC help practitioners, including at the stage of primary health care in 
the early stages of development to suspect the possibility of a patient with pneumonia potentially 
fatal complications, which allows to adjust medical and diagnostic tactics, more accurately 
resolve transportation issues the patient to determine the indications for hospitalization, 
including in the emergency department and intensive care. 

Keywords: pneumonia, toxic shock, DIC, predicting complications of pneumonia, 
algorithms. 

 
Introduction. Despite the continuous improvement of diagnostic methods and the 

availability of highly antibiotics, pneumonia, as before, is a leader in the structure of morbidity 
and mortality from infectious diseases in developed countries [1, 8]. Mortality for pneumonia in 
adults up to 50 years without comorbidity is 2 - 3%, and among patients requiring hospitalization 
in intensive care units, reaches up to 22% [1, 7]. Remains a high incidence of pneumonia in the 
Armed Forces of the Russian Federation among soldiers performing military service [3, 5]. Risk 
factors for poor outcome of pneumonia, including in the military, is the development of 
complications such as toxic shock and disseminated intravascular coagulation (DIC). Due to this 
fact remains urgent task is the development of diagnostic algorithms for forecasting, which 
would allow a doctor at an earlier date to reveal indirect signs indicating the possibility of the 
above complications of pneumonia. 

The purpose of the work. Development of diagnostic algorithms for the prediction of 
infectious-toxic shock and disseminated intravascular coagulation in patients with pneumonia at 
the onset of the disease 

Materials and methods. Examination and treatment of patients with pneumonia was 
conducted in pulmonologiche-Soviet department of the military hospital in the period from 1998 
to 2008. Were enrolled 2,000 patients with pneumonia, men, soldiers performing military service 
at the age of 18 to 22 years (19 2 ± 0,19). 

In order to evaluate the efficiency of algorithms for forecasting the development of 
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infectious-toxic shock and disseminated intravascular coagulation with pneumonia, a 
comparative analysis of the two groups of patients. In the comparison group (n = 782) to predict 
the development of infectious-toxic shock and disseminated intravascular coagulation was 
carried out according to individual views and personal experiences of doctors, without the use of 
algorithms to predict the period from 1998 to 2003, and in the study group (n = 1218) - in the 
period from 2003 to 2008 - on the basis of diagnostic algorithms for predicting the development 
of infectious-toxic shock and disseminated intravascular coagulation in pneumonia, developed 
by us. 

In the course of the study were used, and general clinical and instrumental diagnostic 
methods in accordance to the guidelines of the Main Military Medical Directorate of the 
Ministry of Defense of Russia in 2003, as well as the standard for the diagnosis and treatment of 
patients with non-specific lung diseases, approved by the Ministry of Health of the Russian 
9. 10. 1998 № 300 [2, 6]. 

In patients who were treated in the department of anesthesiology and intensive care unit 
(193 people). Additionally monitored some of the functions of the body, including blood 
pressure, central venous pressure, urine output. Determined by blood gas, electrolytes 
(potassium, sodium, serum), the use of protein composition, blood coagulation and renal 
excretory function. 

Patients received etiopathogenic and symptomatic therapy According to current standards of 
treatment of disease. According to the testimony appointed as mucolytics, fever and cold 
preparations, as well as complex physical therapy and physiotherapy. 

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 the processing of the 
data used assessment of the credibility of intergroup differences with the Student t-test for 
independent samples. Between-group differences were considered significant at р  0, 05. 

Calculation of the diagnostic value of forecasting algorithms performed using the following 
formulas: diagnostic sensitivity (DF) = = а / (а + с), in %, diagnostic specificity (DS) = d / (d + 
b), in% diagnostic accuracy (DA) = (a + d) / (a + d + c + b), in%, diagnostic efficiency (DE) = 
(DF + DS) / 2, and wherein a- the number of true positive results of the study, b - number of 
false positive results, b -  the number of false negatives, d - the number of true negative results 
[4]. 

Results and discussion. The principle of constructing an algorithm to predict the 
development of infectious and toxic shock [ID for rationalization proposal number 4454 "Irkutsk 
State Medical University" 10. 04. 2009] was as follows. On admission to the hospital the patient 
was evaluated the clinical picture of the disease, including the identification of clinical markers 
of verification of infectious-toxic shock. Further analysis was conducted signs indirectly indicate 
the possibility of this complication and its degree. In the proposed algorithm took into account 
the following well-known to medical practitioners clinical signs of pneumonia character's debut, 
the state of consciousness of the patient, the presence or absence of shortness of breath, skin 
color, blood pressure. An analysis of the above symptoms are gradually determined the 
likelihood of infectious-toxic shock (Figure 1). 

Another complication is inevitable or very often associated infectious-toxic shock, the 
patient's life-threatening pneumonia, contributing to the accession of other complications of the 
disease and increasing the duration of treatment, including the favorable outcome is DIC. This is 
a complex disorder of hemostasis that develops as a result of an imbalance between the factors of 
the cellular elements of blood, plasma and vessel wall. Systemic activation of the coagulation 
system with multiple promotes the formation of blood flow in micro-and makrosgustkov and 
blood clots, blockage of the microcirculation in the "target organs" with the development of their 
failure, leading to activation, intensive consumption and depletion of coagulation factors 
physiologic anticoagulants (antithrombin III, protein C) and components of fibrinolytic system 
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(plasminogen and its activators). 
In order to predict the possibility of DIC in pneumonia we have developed a diagnostic 

algorithm [ID for rationalization proposal number 4458 "Irkutsk State Medical University", 
10.04.2009], according to which the patient on admission to the hospital evaluated the clinical 
picture of the disease and identified clinical signs, indicating a high probability of this 
complication in the short term. Later identified and analyzed markers, indicating the possibility 
of the occurrence of DIC and its degree. The algorithm took into account the following signs: 
respiratory rate, color of skin, hemodynamic parameters, the presence and extent of acute 
respiratory failure, the presence of infectious-toxic shock and anti-shock performance measures. 

Depending on the presence or absence of any of the features listed above, the extent of their 
manifestations determined not only by the risk of disseminated intravascular coagulation, but 
also predicted the degree of severity (Figure 2). 

Diagnostic algorithm for predicting the development of DIC is used to determine the risk of 
its occurrence in a patient with pneumonia, and depending on the degree of treatment to correct 
violations, avoiding thus the adverse effects and improve treatment outcome. 

The introduction to the work of the receiver, infectious and pulmonary department of the 
hospital developed algorithms for predicting the development of infectious-toxic shock and 
disseminated intravascular coagulation in patients with pneumonia has significantly reduced the 
number of these complications of the disease. As a result, toxic shock was diagnosed in 8 
patients, 8% of patients in the comparison group and 3, 7% of the study group (p <0, 05). DIC 
was diagnosed only in the comparison group (2, 8%), while among the patients of the group this 
complication have been identified through the effective prediction of shock and taken preventive 
measures (Table 1). 

The effectiveness prediction algorithm infectious toxic shock of 97, 7 % sensitivity at 95, 
6%, specificity of 99, 7 % and accuracy 99 5%. The effectiveness of the algorithm prediction of 
DIC was 100%. 

 
 
 
Conclusion. The proposed diagnostic algorithms to help the practitioner, including at the 

stage of primary health care in the early stages suspect the possibility of a patient with 
pneumonia potentially fatal complications. It will help to correct the medical and diagnostic 
tactics, more accurately solve transportation issues the patient, to determine the indications for 
hospitalization, including the intensive care unit and intensive care, and thus improve the results 
of treatment of pneumonia. 
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Lekhanova S. N., Pak M.V., Savvina N.V. 
 

Health and Social Aspects of the Life Quality of Children with Chronic 
Gastroduodenal Pathology in Yakutsk 

 
ABSTRACT 
 This work reviews aspects and the research tools and the quality of life of children with 

chronic gastroduodenal pathology. 
Quality of life is one of the new criteria for evaluating the effectiveness of medical care 

that have been widely used in countries with high levels of medicine. The quality of life is 
considered as an integral characteristic, which should be guided in evaluating the effectiveness 
of rehabilitation of sick and disabled people. The accumulated experience of studying the quality 
of life shows that this method is very promising for all branches of medicine. The study of 
quality of life in medicine allowed to return at a new stage in the evolution of the most important 
principle of clinical practice "does not treat the disease, but the patient". 

To study the quality of life in children with chronic gastroduodenal pathology it can be 
used special questionnaires: GSRS, QLDUP, QOLRAD, IBS-QOL, IBDQ; and also - general 
questionnaire - CHQ-Child Health Questionnaire, PedsQL - general version. The quality of life 
of children with chronic gastroduodenal pathology may vary depending on age, sex, stage of 
disease, the presence or absence of complications, the degree of social well-being of the family 
and psychological factors. Assessment of the quality of life of children with chronic 
gastroduodenal pathology has significant potential for application not only in clinical trials and 
clinical practice, but also in the field of public health and health care. 

Keywords: quality of life, gastroduodenal pathology, medical and social aspects. 
 
INTRODUCTION 
Today, much attention has been paid to the quality of human life in our country. The 

concept of quality of life assessment in medicine is declared as a priority. The President of the 
Russian Federation Vladimir Putin declared that "improving the quality of life of Russian 
citizens should be a priority for the long term." It is an important new scientific and practical 
direction of interdisciplinary research in pediatrics. The concept of quality of life research in 
Russia is primarily based on the main components of the definition of health. The World Health 
Organization (WHO) provides an effective model for integrated assessment of the human 
condition with the versatile and deep understanding of the impact of the disease on its physical, 
psychological, emotional and social functioning. Quality of life is seen as a multidimensional, 
complex structure, including the perception of the individual's physical and psychological 
condition, their level of independence, their relationships with others, and personal beliefs and 
their relationship to the significant characteristics of its environment. WHO has established the 
basic criteria of quality of life and physical (power, energy, fatigue, pain, discomfort, sleep, rest), 
and psychological (positive feelings, thinking, learning, concentration, self-esteem, appearance, 
emotions), the level of independence (everyday activity, performance, dependence on drugs and 
treatment), social life (personal relationships, social value of the subject, sexual activity), the 
environment (way of life, well-being, safety, accessibility and quality of health and social care, 
security, environment, training opportunities, the availability of information); spirituality 
(religion, personal beliefs). 

Over the past 5 years, the overall incidence of children of all ages in Russia increased 
annually by 6.5%. The health of children of teenage age is alarming, 70% of them have chronic 
pathology, socially constructed and socially significant diseases. The pathology of the digestive 
system is one of the priority diseases of the internal organs and, as indicated in the literature, 
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does not tend to decrease. According to Baranova A.A. (2010), in recent decades, the prevalence 
of digestive diseases among teenagers of 15 to 17 years increased by 1.8 times, amounting to an 
average of 300 - 400 ‰. 

In the literature there are the works of assessing the quality of children’s life with celiac 
disease, bronchial asthma and frequently ill children of our republic with the help of international 
questionnaires, but the study of quality of life of children with chronic gastroduodenal pathology 
wasn’t conducted. The knowledge of this index will allow a comprehensive approach to 
assessing the health of the child, his satisfaction with various aspects of their lives, the degree of 
adaptation, effectiveness of treatment and rehabilitation measures, and also it will serve as a 
prognostic factor. However, in order to obtain reliable data on the parameters of quality of life, 
methodology must be observed. Significant contribution to the development of methodology 
contributed experts of Multinational Research Center of the Quality of Life in St. Petersburg. 

At the end of the twentieth century, the term of “health related quality of life, HRQL” 
appeared. It allows to define precisely the medical aspects of this concept from the variety of 
aspects of human life. Health related quality of life describes how the physical, emotional and 
social well-being of the patient is influenced by the disease or its treatment. The most 
comprehensive definition that reflects the essence of the concept was given by experts of 
Multinational Research Center of the Quality of Life in St. Petersburg: health related quality of 
life is an integral characteristic of the physical, psychological, emotional and social functioning 
of healthy or sick person, based on his subjective perception. 

A significant contribution to the development and introduction of a methodology for 
assessing the quality of life of children have Feeny D. (Canada), landgrave J. (USA), Varni J. 
(USA), Bullinger M. (Germany), Kind P. (UK). There are more than three thousand foreign 
publications, devoted to the study of the quality of life. This method is currently used in various 
fields of pediatrics in the USA, Canada, UK, France, Germany, Italy, Japan, as part of programs 
coordinated by the International Society for the Study of quality of life. 

The basis of the study of the quality of life for both children and adults is based on three 
main features: multi-component, variability in time and part of the respondent (the child or 
parents) in the assessment.  

Multicomponent feature. The quality of a child's life reflects the following aspects of his 
life: physical (physical activity, mobility, experience, independence in everyday life, physical 
role), psychological (emotional background, psychological problems, cognitive ability), social 
(relationships with peers, parents, social role, self-esteem). The components of quality of life in 
children differ from those of adults, reflecting thus the physiological, psychological, intellectual, 
social, and other age-related features. Studies have shown that the basic meaning for the child 
has the following aspects of life: games, the level of welfare of the family, friends, self-esteem, 
lack or presence of pain, sickness, and hunger. Changing the name of these factors entails, as a 
rule, changes in the level of quality of life. Schooling for children is an important indicator of 
social and physical activity. As for adults, the same indexes are professional activities, work, 
behavior in society. 

The variability in time. Quality of life time varies depending on his state of health due to 
various external and internal factors. On the basis of data on the quality of life implementation of 
long-term monitoring and conducting therapy correction are possible.  

Participation in the assessment of life quality is carried out by both the child and his 
parents. An interesting fact is a presence of disagreement between children and parents in 
assessing the quality of life of children, the so-called proxy-problem, and cross-informant 
variance is a phenomenon described in detail in the literature. The question of who should 
evaluate the quality of a child's life is still open. Children are able to adequately represent his 
personal opinion in regard to their own health after 5 years. Therefore, up to 5 years child's 
quality of life is assessed by parents and after 5 years old both parents and the children take part 
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in assessment. The subjective perception of a person plays an important role, because such an 
assessment is very sensitive and informative. The level of quality of life of the patient, along 
with the traditional medical opinion can create a complete and objective picture of the disease. 
Depending on the patient's pathology it can be solved various problems during treatment. The 
quality of life of the patient can be either a major or additional aim. 

Assessment of the quality of life in medicine should be conducted differentially, taking 
into account the so-called theory of motivation by Maslow A.H., 1970. According to this theory 
there are vital human needs of different levels, from basic physiological (breathing, eating, relief 
from pain, sleep) to the needs of high-level (self-esteem, self-actualization). In this case, the 
more serious the illness, the greater the basic human physiological needs, while the needs of 
high-level affected a little. 

Among the research tools of quality of life, questionnaires filled out by patients are 
commonly accepted and distributed. Single, universal tool for measuring the quality of life does 
not exist. At present there are about 400 questionnaires, each researcher selects the most 
appropriate, based on the goals and objectives of their work. It is important to consider the 
psychometric properties of the questionnaire, with the help of which they study of quality of life. 
They are:  
-reliability - the ability to give consistent and accurate measurements;  
-validity - the ability to reliably measure precisely the characteristic that it laid;  
-sensitivity - the ability to produce significant changes in quality of life scores in accordance 
with changes in the respondent. 

Quality of life is one of the new criteria for evaluating the effectiveness of medical care 
that have been widely used in countries with high levels of medicine. The quality of life is 
considered as an integral characteristic, which should be guided in evaluating the effectiveness 
of rehabilitation of sick and disabled people. The accumulated experience of studying the quality 
of life shows that this method is very promising for all branches of medicine. The study of 
quality of life in medicine allowed to return at a new stage in the evolution of the most important 
principle of clinical practice "does not treat the disease, but the patient." 

To assess the quality of life of children it was developed a series of questionnaires. 
Currently, the most commonly used, which have high psychometric qualities and meet the 
international standards for quality of life assessment tools are the following: Pediatric quality of 
life questionnaire-PedsQL, Varni JW, 1998. Shild health questionnaire-CHO, Landgraf J.E. et 
al., 1999. German generic quality of life instrument for children-KINDL, Bullinger M. et al., 
1998. In addition, there are other common questionnaires for quality of life of children 
TACQOL, CHIP-AE, CHIP-CE, QUALIN, FSIIR etc. As noted above, there are specific 
questionnaires designed for a nosological form. They are narrow, but more sensitive to minimal 
changes in clinical state of health of children of these groups. From the presented survey 
questionnaires we can see that a single, universal tool for measuring, both general and specific 
quality of life of children does not exist, each researcher selects the most appropriate, based on 
the goals and objectives of their work. 

Fields of application the method of assessing the quality of life of children is quite broad. 
These include: - population studies and monitoring of children's health in identifying risk groups; 
- evaluation of the combined effect of the disease on the child's life; - monitoring the patient's 
condition and prognosis of the disease definition; - evaluation of the effectiveness of new drugs, 
treatment, rehabilitation and prevention programs; - standardization of treatment methods; - 
evaluation of the effectiveness of programs and reforms in health care; - health economics. 

From the position of social health it is particularly important that the study of quality of 
life is universal and highly informative tool for determining the effectiveness of the health care 
system, providing complete an objective assessment on the level of the main consumer-patient. It 



44 
 

 
 

is possible to assess patient satisfaction, as a recipient of health care services, quality of care 
from the perspective of both social and physical and mental functioning of the patient. 
To study the quality of life in children with chronic gastroduodenal pathology it can be used 
special questionnaires: GSRS, QLDUP, QOLRAD, IBS-QOL, IBDQ; and also - general 
questionnaire-CHQ-Child Health Questionnaire, PedsQL-general version. The quality of life of 
children with chronic gastroduodenal pathology may vary depending on age, sex, stage of 
disease, the presence or absence of complications, the degree of social well-being of the family 
and psychological factors. Assessment of the quality of life of children with chronic 
gastroduodenal pathology has significant potential for application not only in clinical trials and 
clinical practice, but also in the field of public health and health care. 

The study of quality of life is a simple, reliable and effective tool to assess the patient's 
condition before treatment, during treatment, a period of rehabilitation. Quality of life allows the 
monitoring of the disease and improves treatment outcomes. A well-designed methodology helps 
to ensure a reliable data on the parameters of quality of life of the patient. The results of studies 
of quality of life, received international and domestic experts, demonstrate great potential of the 
method in research and clinical practice. 

Own experience of the research quality of life of children and teenagers with chronic 
gastroduodenal pathology with the help of the international PedsQL questionnaire showed that it 
is possible to identify the factors that influence its component parts and to examine the causes of 
handicaps and disabilities. The advantage of PedsQL questionnaire are speed filling – only 5 
minutes and the accuracy of measuring the components of quality of life, reliability and 
comparability of the data. It is important that this option is possible to trace the dynamics of the 
assessment carried out rehabilitation. 

This method opens up new possibilities for improving health and social care for children 
with chronic gastroduodenal pathology. Together with the standard clinical examination 
techniques it enables a comprehensive assessment of Child Health. It allows carrying out 
corrective actions on the part of health and social services. This method is recommended for 
pediatricians and gastroenterologists who deal with this category of patients. In addition, the 
international general questionnaire PedsQL-module can be used to evaluate the quality of life of 
healthy children and patients with various other conditions. 
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Structure of short paroxysmal disorders of consciousness in the Civil Aviation 
specialists and the approaches to medical-flight examination 

 
G.N. Biriykbaeva 

 
 
Abstract 
The article presents the clinical observations of short episodes of losses of consciousness 

among the Civil aviation specialists, which make a threat to the flights safety. From 2000 to 
2011 192 episodes were recorded. In 29.17 % of cases epileptic seizures were diagnosed, in 
70.83 % - transient disorders of consciousness of non-epileptic origin. Results of a 
comprehensive survey showed features of clinical manifestations among the various categories 
of aviation professionals. At the deciding a question on the professional serviceableness at the 
medical-flight examination an individual and a balanced approach is necessary that takes into 
account gender, age, etiology, previous medical examination, etc. 

Keywords: aviation specialists, seizures, short-time paroxysmal disorder of 
consciousness, safety, expert decision. 

Introduction 
Many diseases of neurology system, as well as the episodes of short-term loss of 

consciousness (seizures, faint, stroke, any acute cerebrovascular diseases, etc), in aviation 
personnel represent a threat for safety of flights. 

 The determination of characteristic episodes of loss of consciousness – epileptic seizure 
or not, faint or seizure and risk of recurring are very actual for the correct adaptation of the 
expert decision in eaсh concrete case in Central Flight Medical Expertise Commission [2, 3, 7, 
14, 16].  

The symptom common to seizures and faints is loss of consciousness which, by 
definition, is of rapid onset and brief duration. There is not one classification of loss of 
consciousness disorder, because there are many various genesis mechanisms in each case [1, 9, 
20]. 

By definition the word “faint” means a loss of consciousness due to a temporary failure 
of the cerebral circulation of a postural of reflex causation, not the result of heart diseases.  This 
definition word excludes from our consideration attacks caused by heart block or other cardiac 
disorders and also those due hypoglycemia. The word “convulsive seizure” may be used to 
indicate that the loss of consciousness is accompanied by convulsions, or in a largest sense to 
include attacks or seizure of any kind that is epileptic. The first symptom is local discharge from 
epileptic centre of nerve tissue in brain.  There for, seizure semiology is usually combined with 
EEG (not one EEG) and other neuroimaging data to localize the seizure focus [4-6, 8-17]. 

It is very difficult problem of differential diagnosis in clinical practice to determine 
characteristic episodes of loss of consciousness. The value of etiology, clinic of paroxysmal loss 
of consciousness definition of prognostic results are very actual for the correct adaptation of the 
expert decision in eaсh concrete case [1, 3, 12]. 
  Many researches devoted to epidemiology, clinical picture, differential diagnostics 
episodes of loss of consciousness which continue to be actual to the present are conducted. The 
results published in works of different authors, don’t differ uniformity that dictates need of 
further works on studying of different aspects of a problem. 

This research deals with determining the structure of paroxysmal short-term loss of 
consciousness disorders among aviation personnel of civil aviation. 
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Materials and methods 
The studying the cases of paroxysmal loss of consciousness disorders among aviation 

personnel of Civil aviation from long time are presented. Aviation personnel included: entrants, 
cadetts, stewards; licensed	aviation	personnel:  aircraft commanders, pilots, aeronavigators, 
flight engineers, flight mechanics; from other - air traffic controllers. In all cases of paroxysmal 
loss of consciousness patients have clinical observation in neurological department in Civil 
aviation Hospital and expert decision in eaсh concrete case in Central Flight Medical Expertise 
Commission [10, 14, 16]. In some cases it took years and repeated complex instrumental 
examinations for clarifying courses of disease. Instrumental examinations included: EEG, 
neuroimaging (CT, MRI), psychology tests, etc. [13, 16]. 

Results and discussions 
During the period from 2000 to 2011 192 episodes of loss of consciousness among 

aviation experts were observed. After a careful assessment of the preclinical period, the 
description of an attack and the subsequent obligatory stationary inspection of registered persons 
in examination and rehabilitation office all episodes of short-term loss of consciousness were 
divided on: epileptic attacks – 56 (29,17%) and cases of short-term loss of consciousness of not 
epileptic character - 136 (70,83%). 

Among employees and students of CA with short-term frustration of consciousness 150 
(78,25%) men and 42 (21,87%) women were observed. Average age of patients at the time of a 
debut of an attack of loss of consciousness made 34,8 ± 5,45. All women with short-term 
frustration of consciousness were from among stewards, cadets and entrants. Distribution on 
official categories among an aircrew and students was the following: the aircrew (the aircraft 
commander, pilots, navigators, flight engineers, flight mechanics) was included in the 1st group - 
48,96% of cases, dispatchers of the Department of Internal Affairs in the 2nd - 18,23%, to the 
3rd group, we designate, stewards, entrants and cadets - 32,81% are carried. 

From an aircrew with paroxysms of frustration of consciousness of 53,33% (40 people) 
pilots, 20% (15 people) the aircraft commander;  14,66% (11 people) flight mechanics, 6% (8 
persons) navigators and 3% (4 people) flight engineers.  

If to speak about type of paroxysmal frustration of consciousness at aviation experts of 
CA, they were distributed as follows (tab. 1). In total number of epileptic attacks the share of an 
aircrew made 57,14%, on the second place – dispatchers of the Department of Internal Affairs – 
23,21%, a share of the other contingent – 19,64%. Among frustration of consciousness of other 
genesis the aircrew share (45,59%) took also the 1st place, the 2nd place at other – 38,23% and 
on the 3rd place of the dispatcher of the Department of Internal Affairs - 16,18%. 
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Table  
Structure of paroxysmal loss of consciousness disorders among Civil aviation specialists, 

abs. number (%) 
Consciousness 

disorders 
Category of the CA specialist 

Aircrew Air 
traffic 
controllers 

Other T
otal 

All paroxysms 
 

94 (48,96) 35(18,23
) 

63 
(32,81) 

1
92 (100) 

Epileptic seizures 32 (57,14) 13 
(23,21) 

11(19,
643) 

5
6 (100) 

Short-time 
paroxysmal disorder of 
consciousness of non-
epileptic origin 

62 (45,59) 22 
(16,18) 

52 
(38,23) 

1
36 (100) 

In this study, for the first time surveillance of paroxysmal episodes of consciousness disorders in 
the Civil aviation specialists for a long of time was conducted. The carried-out monitoring 
showed that at structure of short-term losses of consciousness there were epileptic attacks and 
frustration of consciousness of other genesis. 

According to the International antiepileptic league, epilepsy takes the third place on 
prevalence in the general population of the population, making 0,8-1,2%. Prevalence of faints in 
the same population makes 3% among man's and 3,5% among a female [10,11]. In our research 
among aviation experts less than 1/3 made epileptic attacks, more than 2/3 episodes of losses of 
consciousness of other genesis. It significantly doesn't differ on ES ratio to paroxysmal 
frustration of consciousness of other genesis from given in data. 

Requirements of the Flight Medical Expertise (FME) which is carried out among aviation 
experts, dictate discharge of the persons who have transferred a single epileptic attack from 
professional activity. Return to a profession and diagnosis specification, determination of 
character of ES (symptomatic epileptic, provoked single) is possible only after the long period 
(not less than 2 years) discharges. Lack of recurrence of an attack, in the absence of the found 
tool changes in dynamics, allows to assume, the provoked character of an epileptic attack, 
instead of formation of an epileptic illness.  

As it was already spoken, owing to specifics of a profession in our research of women 
there were only 21,87% (42 people) and all of them belonged to the other contingent (stewards, 
cadets, entrants). 

Prevalence of the paroxysmal frustration of consciousness of non epileptic genesis 
(1,9:1), in group of other structure is probably connected with a variety of reasons. In this group 
of 6,6% (42 people) women, the age structure of this group is much younger, than in other 
structures (from 16 to 39 years) as entrants and cadets here entered. It is known that at young age 
immaturity of vegetative functions is most presented. FME in these cases uses temporary 
discharges for up to 3 months and carrying out treatment-and-prophylactic actions [3,6,11] more 
often. 

Prevalence of ES over paroxysmal frustration of consciousness in group of dispatchers of 
the Department of Internal Affairs makes 1,4: 1. In group of an aircrew these ratios make 1,2: 1 . 
The age structure of the observed contingent in these groups is more senior, than in group other, 
i.e. it is possible to assume a maturity of vegetative structures. The category of the working 
personnel already passed preliminary elimination in these groups at a study stage. Control 
supervision over this professional structure rather strict that forces professionals to watch the 
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reasons of functional violations and the reasons which can provoke faints. It is much more 
difficult to prevent EP. As appears from our previous publications the organic reasons of short-
term frustration of consciousness (a consequence of craniocerebral injury, cerebrovascular 
disease, intoxication and etc.) here prevail. FME in these cases demands more frequent 
acceptances about discharge from professional activity [2,3,19,20]. 

Conclusion 
Short-term paroxysmal frustration of consciousness represents an important medical and 

social problem. Faints can be the first and, on a certain time point, the only manifestation of 
various pathology. The range of the diseases leading to short-term paroxysmal frustration of 
consciousness is very wide. The forecast varies from widespread, having favorable a current to 
heavy states menacing to life. 

Short paroxysmal disorders of consciousness pose a threat to safety, both to the life of 
passengers, and from an economic position, in case of intermediate landing, the cause of which 
is an acute illness of one of the crew members. As a result of the conducted research among 
aviation specialists groups of short-term paroxysmal frustration of consciousness of epileptic and 
non epileptic genesis are distinguished. Epileptic attacks made 29,17%, paroxysmal frustration 
of consciousness of other genesis made 70,83%. These ratios don't differ from those in the 
general population of the population. Taking into account the specified structure of attacks the 
FME principles are made assuming the maximum preservation of safety conditions of flights. 
After the transferred attack of epileptic genesis discharge from professional activity follows. 
After paroxysmal frustration of consciousness of other genesis probably short-term discharge is 
necessary for the purpose of specification of genesis of an attack and carrying out medical and 
rehabilitation actions. Carrying out an expert assessment of professional suitability right after the 
first registered episode and, often, lack of possibility of selection of medical actions and the 
preparations, dictated by requirements of preservation of safety of flights, is feature of 
diagnostics at aviation experts. 

After carrying out inspection and physical examination of FMEC, Central Flight Medical 
Expertise Commission 40,8% of staff are detached (completely or with an individual assessment) 
from professional activity, 45,2% (62 ps) are left in a profession. From the students 42% (8) 
were recognized unusable to training.  

At the analysis of short-term paroxysmal frustration of consciousness structure among 
various categories of aviation experts different ratios of ES to paroxysms of other genesis are 
revealed. Among an aircrew this ratio is 1,2:1, among dispatchers of the Department of Internal 
Affairs – 1,4:1, among the other - 1: 1,9 . It is connected with the variety of reasons, including 
sex, age, an etiology, the previous medical supervision, etc. and, demands further studying. 
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State of the Primary Disability of the Adult Population in the Republic Sakha 
(Yakutia) 

 
 

ABSTRACT 
The analysis of the main indicators of the primary disability of the adult population in the 

Republic Sakha (Yakutia) in the period from 2009 to 2012 was done. The primary disability of 
the working population in the same period, including a comparative perspective by districts 
(uluses) was separately analyzed. 

Level of primary disability of the adult population declines in recent years, but slightly 
increases in comparison with 2011. The level of primary disability of working age population 
continues to decrease from 51.9 in 2009 to 45.5 per 10 thousand of working-age population in 
2012. 

Keywords: primary disability level of the adult population, the level of the primary 
disability of the working population, disability groups, the structure of the primary disability of 
the adult population according to the classes and subclasses of major diseases. 

INTRODUCTION 
At the present stage the most unfavorable feature of the Russian demographic situation is 

health worsening and growth of the working population disability [3]. Population disability is 
essential informative indicator of public health, the accumulating impact of social, economic, 
industrial, environmental and genetic factors, the level of medical care and, ultimately, reflective 
quality of life support systems [1]. By Y.P Lisitsyn definition (2009), "disability is a prolonged 
or permanent disability due to significant violations of bodily functions, caused by chronic 
illness or injury". [2] 

MATERIALS AND METHODS 
We analyzed the primary disability of the adult population of the Republic of Sakha 

(Yakutia) for 2009-2012. Number of disabled submitted pursuant to the Regional office of the 
Pension Fund of the Russian Federation on the RS (I). 

RESULTS AND DISCUSSION 
The total number of disabled people in Yakutia on 01.01.2013 is 56,953 people 

(01.01.2009 - 50,722), representing 5.9% (in 2009 - 5.3%) of the total population. Of them 
children - 6161 (6255), representing 10.8% (11.7%) of the total number of persons with 
disabilities. 

Level of primary disability of the adult population declines in recent years, but slightly 
increased in comparison with 2011 (Table 1). Continues to decrease the level of primary 
disability of working age population from 51.9 in 2009 to 45.5 per 10 thousand working-age 
population in 2012 

According to the level of the primary disability of the adult population in our country in 
2012 occupies 42nd place ranking (in 2011 - 57). The level of primary disability in the Russian 
Federation in 2012 is 69.0 per 10 thousand of the population concerned (in 2011 - 72.6). 

By region, the highest levels of the Republic of primary disability recorded in 2012 in 
these areas (encampments) as Srednekolymskiy, Ust-Yanskiy, Momskiy, Allaikhovskiy where 
the level of the primary disability of the adult population was above 10 100.0 thousand of the 
adult population (Table 2). At the same time located in Ust-Yanskiy, Momskiy areas marked the 
largest increase in this indicator since 2009 in Srednekolymskiy area for 4 years of observation, 
despite a slight decline in the primary disability, a high level of primary disability of the adult 
population. 
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Level of primary disability of the adult population below 60.0 per 10 thousand of the 
adult population in 2012, such as encampments Anabarskiy, Zhiganskiy, Gorniy, Mirninskiy. In 
the Anabarskiy, Mirninskiy areas for all 4 years there is a low level of primary disability of the 
adult population. 

In Zhiganskiy area the largest decline in this indicator since 2009 - by 46.1% (from 94.5 
in 2009 to 50.9 in 2012) was marked. Also a reduction of more than in 20% occurred in 
Amginskiy, Ust-Aldanskiy, Abyiskiy areas.  

According to the level of the primary disability of the working population occupy leading 
positions Allaykhovskiy, Srednekolymskiy, Ust-Janskiy areas (Table 3). In the Allaykhovskiy, 
Ust-Yanskiy areas there is a significant increase compared with the figure in 2009 - 33.0 and 
28.7%, respectively. 

In some areas, the dynamics of the level of the primary disability of the working 
population is significantly reduced - by 61.4% Zhiganskiy, Nerungrinskiy - 43.1%, Amginskiy - 
43.4%, Tattinskiy - 42.9%, Bulunskiy - 42.3%.  

In the structure of the primary disability of the adult population in 2012 is still dominated 
by people with disabilities the third group (Table 4). The share of persons with disabilities in 
Group II is reduced in comparison with 2009, 2010 years, and group III increased. 

In 2012 there was the following structure of primary disability of the adult population 
according to the classes and subclasses of the main diseases:  

Ranking first place is occupied by circulatory system diseases - 19.1 per 10 thousand of 
the adult population. Compared to 2009, this figure dropped to 13.6%. In comparison with 2011 
(18.9), there is a slight growth of 1.1%. At the same time dominated first recognized as disabled 
persons of retirement age (specific weight in 2012 was 56%). Among the first recognized 
disabled persons of retirement age the proportion of "heavy" disability groups (I and II) and is 
dominated by 69% of those of working age, the figure is 52% 

Second rank place is still occupied malignancies - 11.6, while attention is drawn to their 
growth over the past three years. In this group of diseases is also dominated by people of 
retirement age. In both age groups dominated the heavier group disability. Weight of relatively 
equal and is among the elderly 79% working - 80%.  

3rd place ranking - diseases of the musculoskeletal system (MMR) - 9.6 - here also 
witnessed steady growth in recent years. Among those who first recognized disabilities caused 
by diseases of the CCM is dominated by people of working age. The share for the first time 
recognized as disabled group III predominates in both age groups - among the elderly 79%, 
61.8% working. 

4th place ranking - the effects of trauma, poisoning and certain other consequences of 
external causes -5.8. In comparison with 2009, there has been reduction in the primary disability 
for this class of diseases by 14.7% (from 6.8 in 2009 to 5.8 in 2012). For this group of diseases is 
significantly dominated by people of working age, their share in 2012 is 75%. Group III 
disability citizens of working age is set for the first time in 49.7% of cases. In the elderly the 
severity of disability groups established for the first time, about the same, ranging from 31% (the 
first group) to 36% (third group). 

5th place ranking in 2012 were diseases of the ear and mastoid - 4.8 per 10 thousand of 
the population concerned. The increase is 23% in comparison with 2009, 2011, But below the 
level of 2010 in most cases (66%) for the first time disability due to diseases of the ear and 
mastoid process established persons of retirement age. In the majority of cases (99.6%) Group III 
disability is established as persons of retirement age and those of working age. 
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CONCLUSION 
Thus, the level of the primary disability of the adult population declines in recent years, 

but slightly increases in comparison with 2011; the level of primary disability of workforce 
continues to reduce. In the structure of the primary disability of the adult population in 2012 the 
third group of people with disabilities is still dominated. By region, the highest levels of the 
Republic of primary disability were recorded in 2012 in these areas (encampments) as 
Srednekolymskiy, located in Ust-Yanskiy, Momskiy, Allaikhovsky. According to the level of the 
primary disability of the working population leading positions Allaykhovskiy, Srednekolymskiy, 
Ust-Yanskiy areas occupy. First place in the rank structure of diseases that cause primary 
disability stably cardiovascular diseases, malignant neoplasms, diseases of the musculoskeletal 
system occupy. 
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Table 1 
Dynamics of primary disability level for 2009-2012 

Rate of primary 
disability 

(10 thousand ACC.) 
2009 2010  2011 2012  Increase% 

to 2009 
Increase% 

to 2011 

The total population 65.0 64.8 60.4 61.6 -5.2 2.0 

The adult population 76.2 75.6 69.1 71.2 -6.6 3.0 

of which:  

The working-age 
population 

51.9 51.0 46.3 45.5 -12.3 -1.7 

The population of 
pensionable age 

200.9 194.5 180 192.8 -4.0 7.1 
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Table 2 
 

Primary disability level of the adult population by districts of the Republic of Sakha 
(Yakutia) (10 thousand of population) 

№ 
Districts of the Republic 

Sakha (Yakutia) 2009 2010 2011 2012 
Increase to 
the level of 

2009 
  The of Sakha (Yakutia) 76.2 75.6 69.1 71.2 -6.6 
1 Abyjskiy 110.1 91.2 97.9 72.9 -33.8 

2 Aldanskiy 85.8 72.6 59.5 67.6 -21.2 

3 Allaikhovskiy 108.6 124.4 87.6 103.5 -4.7 
4 Amginskiy  97.3 67.5 74.3 66.7 -31.5 

5 Anabarskiy 52.6 45.9 58.5 54.0 2.7 

6 Bulunskiy 61.2 69.1 53.3 41.8 -31.7 
7 Verhnevilujskiy 57.7 71.9 65.4 74.9 29.9 

8 Verkhoyanskiy 79.4 60.9 40.6 61.1 -23.0 

9 Vilyuyskiy 77.6 84.3 91.8 79.2 2.1 
10 Verhnekolymskiy 57.7 71.5 88.0 60.2 4.4 

11 Yakutsk 75.0 77.3 69.6 77.1 2.8 

12 Gorniy 55.9 70.2 54.0 49.8 -10.9 
13 Zhiganskiy 94.5 41.2 58.4 50.9 -46.1 

14 Kobâjskiy 65.1 81.3 94.5 69.8 7.3 

15 Lenskiy 85.0 99.2 99.2 81.8 -3.7 
16 Mirninsky 45.9 47.8 45.0 45.6 -0.6 

17 Megino-Kangalasskiy 89.1 88.9 81.2 88.3 -0.9 

18 Momskiy 61.6 87.0 69.6 106.9 73.6 
19 Namskiy  57.1 62.5 65.8 61.7 8.1 

20 Neryungrinskiy 87.6 78.4 59.3 64.4 -26.5 

21 Nizhnekolymskiy 73.7 96.0 104.0 80.8 9.6 
22 Nyurbinskiy 75.7 75.8 72.1 73.5 -2.9 

23 Ojmâkonskiy 95.4 79.3 79.3 81.5 -14.6 

24 Olekminskiy 80.9 100.0 85.9 85.1 5.2 
25 Olenekskij 61.8 49.3 60.7 74.2 20.0 

26 Srednekolymskiy 116.6 104.2 115.2 109.7 -5.9 

27 Suntarskiy 87.4 62.4 71.9 64.2 -26.5 
28 Tattinskiy 96.6 76.1 90.0 72.2 -25.3 

29 Tomponskiy 72.1 72.3 77.0 61.5 -14.7 

30 Ust-Aldanskiy 101.9 89.2 69.9 68.2 -33.0 
31 Ust-Mayskiy 76.7 58.3 61.0 71.7 -6.5 

32 Ust-Yanskiy 56.0 89.1 84.5 109.7 95.8 

33 Hangalasskiy 75.7 76.8 62.6 68.3 -9.7 
34 Čurapčinskiy 77.8 72.0 65.2 61.1 -21.5 

35 Even-Bytantajskiy 105.5 119.7 72.8 82.2 -22.1 
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Table 3 
Primary disability level adult working-age population 

№ 
Districts of the Republic 

of Sakha (Yakutia) 2009 2010 2011 2012 
Increase to the 
level of 2009. 

  
Republic of Sakha 
(Yakutia) 51.9 51.0 46.3 45.5 -12.3 

1 Abyjskiy 76.5 63.2 81.3 51.7 -32.4 

2 Aldanskiy 55.4 49.2 38.4 50.1 -9.6 

3 Allaikhovskiy 65.7 84.4 72.3 87.4 33.0 

4 Amginskiy 68.0 48.8 52.3 38.5 -43.4 

5 Anabarskiy 49.7 31.2 41.6 46.3 -6.8 

6 Bulunskiy 48.2 53.9 44.9 27.8 -42.3 

7 Verhnevilûjskiy 46.2 56.0 47.4 52.7 14.1 

8 Verkhoyanskiy 74.4 48.5 38.2 49.1 -34.0 

9 Vilyuyskiy 56.1 60.2 62.9 61.4 9.4 

10 Verhnekolymskiy 39.4 46.2 78.2 45.3 15.0 

11 Yakutsk 45.1 45.7 42.8 43.4 -3.8 

12 Gorniy 47.3 45.6 30.9 41.3 -12.7 

13 Zhiganskiy 85.6 26.7 49.0 33.0 -61.4 

14 Kobâjskiy 42.7 51.8 47.8 47.6 11.5 

15 Lenskiy 52.3 61.4 61.4 57.4 9.8 

16 Mirninskiy 35.0 35.0 35.8 33.0 -5.7 

17 Megino-Kangalasskiy 62.3 58.3 58.9 57.3 -8.0 

18 Momskiy 48.0 35.7 22.3 51.7 7.7 

19 Namskiy 33.1 49.5 43.2 44.1 33.2 

20 Neryungrinskiy 69.4 63.9 41.9 39.5 -43.1 

21 Nizhnekolymskiy 61.2 86.1 86.1 63.6 3.9 

22 Nyurbinskiy 57.0 55.0 58.0 55.5 -2.6 

23 Ojmâkonskij 63.4 67.8 58.0 63.4 0.0 

24 Olekminskiy 58.0 62.7 57.2 46.9 -19.1 

25 Olenekskiy 48.8 43.2 57.6 44.6 -8.6 

26 Srednekolymskiy 90.8 67.2 91.8 70.2 -22.7 

27 Suntarskiy 51.6 49.7 44.0 44.4 -14.0 

28 Tattinskiy 63.4 51.5 59.9 36.2 -42.9 

29 Tomponskiy 50.0 56.1 47.0 48.5 -3.0 

30 Ust-Aldanskiy 77.7 59.7 50.1 47.3 -39.1 

31 Ust-Mayskiy 49.6 44.6 26.4 53.3 7.5 

32 Ust-Yanskiy 54.0 78.5 59.3 69.5 28.7 

33 Hangalasskiy 47.1 52.2 47.4 44.2 -6.2 

34 Čurapčinskiy 57.0 46.6 42.0 43.0 -24.6 

35 Even-Bytantajskiy 67.1 67.0 33.5 68.3 1.8 
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Table 4 

The disabled people 
recognized for the first time, taking into account the degree of disability 

Years 
Recognized 

by 
I group II group III group

m % m % m %
2009 5314 687 12.9 2424 45.6 2203 41.5 
2010 5280 945 17.9 1826 34.6 2509 47.5 
2011 4831 911 18.9 1590 32.9 2330 48.2 
2012 5020 935 18.6 1571 31.3 2514 50.1 
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The Role of Medical Education Institutions in the Improvement of Human 
Resources Management of the Health Care System 

 
L.A. Aprosimov, P.G. Petrova, N.V. Borisova 

 
 
Abstract 
The questions of adequate medical training, using new forms of organization and 

technology training, establishment of modern management services that ensure the efficient 
management of staff performance were discussed. 

The urgency to improve human resources management by the problem of finding 
effective mechanisms to optimize the staffing of the health system in areas with low population 
density, including the training, retraining and further vocational training of medical personnel. 

International and domestic experience shows that among the structural changes in health 
care, the purpose of which is to increase the efficiency of the system, the greatest success 
achieved in the field of action of the organization work with the staff, their training and 
retraining. According to the WHO, the cost of training and the use of human resources constitute 
60 to 80% of the public expenditure on health care.  

The country's transition to a system of market relations, the study and implementation of 
international experience in higher and vocational education change the concept of human 
resource management, methodology, and practical implementation of management tasks in order 
to improve the efficiency of health care organizations. The rational use of the limited capabilities 
of human resources, the introduction of new technologies in higher and secondary vocational 
education, social orientation in personnel work, increasing the motivation of health personnel in 
the distal areas contribute to its higher efficiency. The crisis of the state of health of the 
population and the increased demand for medical services do not only occur against the 
background of increasing scarcity of financial and material resources, but also inevitably 
accompanied by a lack of qualified personnel. 

Under these circumstances, the medical staff is seen as a valuable resource of health, able 
to carry out skilled, accessible, cost- effective health care to the population. Quality performance 
of health care is possible only when adequate training in the use of new forms of organization 
and technology training, establishment of modern management services that ensure the efficient 
management of staff performance. 

Conducted by the Government and the Ministry of Health reform changes in health care 
gave concrete results, expressed in the creation of a multi-level system of vocational training, 
improvement of material and technical base. At the same time, the effective use of health care 
personnel remains an urgent need for practical health care. The current situation in the health 
care system implies a profound change in educational policy. As Russian President Vladimir 
Putin rightly said: "Current conditions determine not only the new challenges of modernization 
of the health system, but also new requirements for the preparation of highly qualified 
professionals with world trends". The development of health and medical science is caused by 
the successful promotion of medical education and its degree of saturation of the achievements 
of biomedical research. The progress of biomedical science stimulates the development of 
medical education and its symbiosis with science, forms the curriculum, determining their 
quality, hence the efficiency.  

Keywords: medical education, medical schools, health care. 
Currently, there are over 16,000 higher medical schools that operate on a national level, 

and their activity is stimulated by leading international organizations: the World Health 
Organization, the World Federation for Medical Education, UNESCO, the Council of Europe, 
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the International Institute of Medical Education, the Association of Schools of Public health in 
the European region , the European Association for medical Education and others. At present, 
almost all developed countries of the world are carried out reforms in the system of medical 
education. Along with Russia , the new laws on education come into effect from 2013 in several 
European countries , radical amendments to the existing law on education adopted in the U.S. 
this year .Combining international and national efforts contributes to the development of medical 
education in the world and ensures the progress of this important field of human activity. 

Virtually all countries, and our country, to recognize that the problem of the education of 
health professionals are systemic in nature, and share common positions : the inconsistency of 
knowledge and skills of health care needs and quality of care, it is a narrow technical focus in the 
absence of a broader understanding of the context, it is prevailing focus on inpatient care at the 
expense of primary health care, is a quantitative and qualitative imbalances in the professional 
labor market is the lack of a balanced system of continuing professional development, and, 
finally, the weakness of the leadership and training of managers needed to improve the efficiency 
of the health system. The industry remains a significant shortage of personnel, continuing brain 
drain from public health facilities, increasing pressure on doctors because of inefficient forms of 
work organization, job dissatisfaction, social tensions staff.  

Optimizing health can only be realized only through building material and technical 
resources of the health system; they must be targeted application and results-oriented. It should 
be noted that in the changed circumstances in the nationwide Russians health problem cannot be 
solved solely within the classical medicine and constant parameters of higher and secondary 
medical education. The changed conditions of life of the country constitute changes in the 
principles, targets, methods of health care system, and hence the process of training for work in 
it.  

In this regard, the World Federation for Medical Education established the Commission, 
which included 20 professional and academic leaders from around the community to develop a 
common vision and strategy for medical education and public health. The Commission has made 
appropriate conclusion on the results of 2012, "Today, we understand the need for third-
generation reforms, which must be integrated to improve the efficiency of the health system by 
adapting the basic professional skills to the specific conditions for the use of the global potential 
of knowledge and experience". This conclusion is entirely reflects our mission at this stage, 
which involves increasing the capitalization of human resources and the competitiveness of the 
vocational education system , the formation of a system of continuous education. 

The experience gained in the field of medical education at the international level is 
extensive and characterized by a multiplicity of national schools, their characteristics and 
traditions. Curricula considered the presence of the priority groups of diseases specific to 
different regions of the world, the principles of primary and secondary prevention, etc. Global 
vector of development of medical education and our strategic objective is to improve the system 
of vocational education. Today, we are lagging behind the development of vocational education 
in the countries of the European average of 10 years. The current system of additional vocational 
training does not meet the present level of health care, both in form and in content. In this regard, 
we will as soon as possible to establish a system of continuing professional medical education. 

Despite the existence of national differences, the general laws of development of medical 
education prevail. In all countries, differentiated three stages or phases of the process at the level 
of undergraduate education (1st stage), is strictly regulated by the theoretical and clinical 
training. Specialization (2nd stage) is implemented in accordance with the needs of health care. 
The ongoing demographic shifts in the direction of increasing life expectancy, especially in 
developed countries dictate the need for more training in the field of geriatrics, cardiology, 
oncology, psychiatry, ophthalmology, etc. Continuing Professional Education (third stage) is 
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based on the achievements of the Life Sciences science and applications of advanced medical 
technologies. 

In recent years, many countries and at the international level gave special importance to 
the development and implementation of standards within each phase of continuing education. In 
particular, the World Federation for Medical Education has developed international standards for 
the various stages of medical education, which were discussed and adopted by the World 
Conference on Medical Education in March 2003 in Copenhagen. In this regard, there is a need 
to develop evidence-based modern control system by medical personnel of medical institutions 
based on actual conditions and possibilities of state and municipal public health, considered one 
with the personnel management system of national health care. 

Purposeful activity on the formation of the educational continuum in a medical institute 
of the North- Eastern Federal University named after M.K. Ammosov (NEFU) is carried out 
from the opening of the Faculty of postgraduate training of doctors in 1997. Currently, medical 
school came to qualitative changes in the activity from the perspective of the development of 
innovative approaches, which allows for optimal and sustainable form of educational space. 
Promotion of continuing professional education is a top priority for medical school until 2020, 
which is reflected in the program of development of the university. Solving problems of post-
graduate training is carried out at the university through the implementation of strategic 
management, the deep integration of education, research and innovation, medical and 
international activities, development and implementation of mechanisms that increase the 
competitiveness of the real NEFU in medical training not only for the North -East of Russia, but 
also for the whole Far East region. The main task of medical school NEFU was and still is a 
quality career-oriented training of specialists in the priority areas of medicine and health care on 
the basis of a single production process, promotion and application of new skills. Today the 
medical school NEFU builds relationships with consumers of educational services on a new 
paradigm, "from the formation of knowledge and skills - to master the competencies". The 
principle of the Bologna Convention "Lifelong Education" is realized through vocational 
education programs in the clinical internship, the program of training and retraining (of 72 
programs) , in graduate school (in 8 specialties) . With the 2013/14 school year for interns and 
residents, as well as for students of cycles of training and retraining programs developed and 
implemented simulation courses. To improve the quality of medical education are essential 
components of self-control institution, and evaluation of the examination. Current 2013 marked a 
successful completion of the International University of professional accreditation specialty 
"General Medicine" and successful state accreditation Rosobrnadzor specialties internship, 
residency and postgraduate studies.  

As for the shortage of human resources industry, it is appropriate to note that a set of 
contingent on 1 course depends not only on the university, its policies, and the impact of 
competition. First of all, the interested party must be an employer, through the Ministry of 
Health, Chief Physician of the medical organization. Process of medical training in developed 
countries is focused on appropriate health care needs, and here it is used a well-known method of 
planning training, which helps to optimize the development of the health system. 

The impetus for learning throughout life should be the criterion for the selection of 
students entering medical schools and students at all stages of medical education. Therefore, 
special attention should be paid to the work and career guidance to students and graduates of 
secondary schools. Medical school puts a lot of effort for this work. But, as the analysis of this 
part, this activity would be more effective if it was connected to the medical community on the 
ground. We propose to include in the annual work plan of health facilities meeting with students 
and graduates of secondary schools, and educational outreach, publications and presentations in 
the media leading experts in career-oriented focus, with the popularization of specialty. It's no 
secret that the applicants often find it difficult to explain the committee why they have opted for 
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a particular specialization. The organization and carrying out together with the District Board of 
Education case competitions and workshops, preparation for republican competition "Step into 
the Future" would serve as an impetus for students in choosing a career . In the end, get on the 
end of their final training specialist - a native of the same district, is much more real than to 
attract young professionals - a native of another district. In this respect, a lot of work carried out 
by the Ministry of Health in cooperation with the Government of Republic of Sakha (Yakutia). 
For the third year are allocated to State order additional seats at the expense of the national 
budget. It would seem that we will be able to significantly reduce the shortage of personnel on 
the ground in a very difficult period of 2016-2020 years. But here, we met unexpected 
difficulties. The fact that children from areas with good results exam held on the general 
competition, and those who have the least points - under the state order. It turns out that the 
government order provides graduates of places known to be weak, and after the period of study - 
potentially weak specialists. What quality of professionals in the field can say in this situation of 
affairs? Analysis of the performance of students admitted under the state order showed that about 
10% of them have been expelled for poor academic performance. The decision to exit from this 
situation, we see a clear division of target sites in themselves Regional Health and Education in 
the competition , where the best of the best will be given guaranteed places the obligation on 
mining locations specified period intern . This should have a positive impact attention and 
support, including financial, health care institutions themselves, which is regulated by the new 
Federal Law "On Education". The Institute of Medicine has spoken with the initiative to open the 
university preparatory courses health professionals, according to objective difficulties in the 
development of high school graduates from the Arctic area of the school curriculum in chemistry 
and biology. We believe this solution to the problem is very promising. 

Continuing professional education (CPE) means the period of education or training of 
doctors, beginning after the completion of undergraduate and postgraduate medical education, 
continuing throughout the professional life of a doctor. However, CPE - it is far more serious 
activity throughout the period of continuous medical education. Therefore, CPE is a 
professional; it is necessary for every physician education and, at the same time serves as a 
prerequisite for improving the quality of health care. CPE mainly involves more self and 
practice-based self- active, unlike learning control side. In addition to the problem of increasing 
the level of individual professional education, aims CPE are also the preservation and 
development of competencies (knowledge, skills and abilities) of each physician needed to work 
with the ever-changing demands of patients. The objectives also include the development of the 
health system responsive to new scientific discoveries in medicine and faced with increasing 
demands of licensed entities and the public. 

For the conduct of good practice throughout his professional life, physicians must comply 
with the current level through continuous training in any direction or continuing education. To 
ensure high-quality patient health care or maintenance service CPE should be aimed at 
strengthening the role of the doctor and the increase of its competence (both clinical skills and 
theoretical knowledge). Fundamental innovations alter the medical concepts and methods, and 
representatives of the medical profession must be adequate through CPE to absorb these 
innovations. By analogy with this, health workers have to constantly deal with new ethical 
requirements and factors of social and economic development, which requires every doctor 
taking on new roles. It is becoming increasingly significant role of CPE in the quality assurance 
and quality development of the health system. 

Motivation to CPE for the individual doctor due to three main factors: 
• Professional desire to ensure optimal care for each patient; 
• A commitment to take into account the requirements of employers and society; 
• The need to maintain a sense of satisfaction derived from work. 
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However, it is well known that only a highly competent professional can meet the needs 
of the population for health care at the appropriate level of quality, thereby protecting the 
legitimate rights and human dignity .In conclusion, it should be noted that the general patterns 
and trends in medical education in the world, despite some negative elements of its development, 
create prerequisites for the formation of medical professionalism of the twenty-first century, so 
essential to social and economic development of modern society. 
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Regional Model of Surgical Care Organization for the Newborn of Sakha 

Republic (Yakutia) 
 
 

Abstract 
In order to improve the quality of care for neonates with surgical diseases we examined 

the primary causes of newborn deaths in the period from 1992 to 2011 according to the children's 
surgical department of Yakutsk data. In 77% of cases the causes of adverse outcomes in neonates 
with surgical pathology were conditionally preventable. We identified the main organizational 
direction, which led to a reduction in mortality of infants with surgical pathology in 3, 5 times 
during the 2 study period. Basic medical and organizational moments of regional model 
improving medical care for newborns with surgical pathology are antenatal diagnosis of 
malformations and prenatal consultation by pediatric surgery, competent and timely 
transportation of the newborns from regions, centralization assist in the level 3 hospital, 
introduction of modern diagnostic and treatment algorithms, methods of minimally invasive 
surgery. 

Keywords: the newborns, surgical care, congenital malformations. 
Introduction  

One of the main priorities in the system of health service modernization in the Russian 
Federation is a surgical care to the newborns. Surgical Neonatology, especially over the last 
decade, has reached great heights, but the results of surgical treatment of newborns have 
different values, depending on the region [1, 2].Our regional peculiarities are connected with a 
vast territory and low population density which influence a medical care of the newborns. Most 
Central Republican Hospitals are of the 1st level. They haven’t possibility to take care of the 
newborns after operation to give a qualitative antenatal diagnosis of congenital malformations. 
To perfect the quality of medical care for newborns with a surgical pathology in the conditions 
of our region it’s necessary to set up a system that includes organizing and medical aspects of 
perinatal and pediatric services, central republican health service helping the newborns. 

The surgical department of the Pediatric Center of Republican Hospital №1 of the 
National Center of Medicine from 1992 till 2011 received 452 the newborns.82% of surgical 
pathology of the newborns have congenital malformations, 7%- neoplasm, 6,8%-peritonitis 
(necrotizing enterocolitis, spontaneous stomach perforation), 42%-different pathologies (ovary 
cyst, incarcerated hernia, etc.). Frequency of congenital malformations has tendency to going up. 
In the course of researching it has gone up more than 2 times- from 14 in 1995 till 29 in 2011 per 
1000 children. The frequency of congenital malformations went up 2.5 times in the industrial 
regions, the same is observed in the Arctic region and on the  other side of the Lena river. (Table 
1).  Congenital malformations in the structure of infantile death are in the second place, but since 
1995 it has gone up to 24%, though perinatal causes have gone down. In the structure of 
congenital malformations inborn heart disease is in the first place, different anomalies are in the 
second place, defects of the central nervous system and breathing organs are in the third place. 
Half of mortal cases take place during the first week of the newborn’s life. 
Results and  discussions 

In our Republic screening antenatal diagnosis of congenital malformations has been 
carried out since 2002. Its effect is 45%, 75% has been revealed till 22 weeks of gestation. 
Antenatal diagnosis of nosology is given in Table 2. Verification percent is higher in the tumors, 
gastroschisis, lung defects, congenital diaphragmatic hernia and omphalocele. 45% of pregnancy 
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has been terminated because of great number of defects and concomitant chromosomal 
pathology, in other cases it was a family wish in the case of isolated anomalies. But since 2008 a 
prenatal consultation together with a children’s surgeon has been put into practice on the base of 
medical-genetic consultation. As a result prenatal pregnancy prolongation is going up; antenatal 
transfer is 45% during the last 5 years. According to the annual record of the Central Republic 
Hospital percent of screening pregnancy is 80-92%. 
        During the first researching period (1992-2001) results of the newborn treatment with a 
surgical pathology were unsatisfactory. Setting up an intensive care department of the newborns 
on the base of Prenatal Center in 1998 became the positive moment to improve the results of 
surgical treatment of the newborns during the second period (2002-2011).  Since 2000 
organizing, tactical and medical algorithms have been changed in the main groups of the surgical 
pathology of the newborns. In the course of researching period a mortal case has come down 3.5 
times. Data in diagram 1 reflect that the mortality in the case of esophageal atresia came down 
from 93% to 19%, congenital diaphragmatic hernia from 43% to 10%, gastroschisis from 66% to 
44%, omphalocele from 50% to 10%, high intestinal obstruction from 53% to 35%, low 
intestinal obstruction from 60% to 17%, anorectal defect from 29% to 4.8%, necrotizing 
enterocolitis from 66% to 28%, spontaneous stomach perforation from 80% to 25%. 
      Analysis of the causes of the newborn mortality with the surgical pathology determined that 
77% might be avoided or be controlled. Mortality of only 8,6% of the first period can be referred 
to uncontrollable cases. In other cases the mortality causes are late diagnosis, non adequate 
preoperative preparations, wrong medical tactics, iatrogenic causes and septic complications. 
The iatrogenic causes are errors of operative equipment (4 in the 1st period), wounding of organs 
and tumors in childbirth (4 out of 5 in the 1st period), complications of infusing therapy (3 out of 
6 in the 1st period), 1,2%  is referred to transportation errors. Thus, the causes that should be 
eliminated were singled out. 
     In 2005 the reanimation consulting center of the newborns was set up in the Republic. Taking 
into account that regional hospitals are not able to have highly qualified specialists and modern 
equipments because of the low population density the new organized center plays a great role. 
Nowadays there are tele-medical communication posts in all central republic hospitals. The 
number and results of distant monitoring are given in Table 3.  The main pathology of mortality 
as it’s given in monitoring is a syndrome of respiratory disorders in the background of 
immaturity (56%), asphyxia, intrauterine infection, congenital heart malformations (30%), 
congenital malformations (6%). 
      Thus, the tactics of centralized surgical aid for the newborns has been justified in the 
conditions of our Republic. A timely antenatal diagnosis of congenital malformations plays a 
great role, but still there is a percent of the newborns needing a special evacuation, in most cases 
these newborns are with heavy prenatal congenital malformations. The main means of transport 
is an ambulance plane because of the vast territory. Algorithm of transport safety has been 
worked out. The mortality of the group with congenital malformations in the 2nd period came 
down 5 times; it’s 8% (Table 4). During the transportation mortality was not observed. The 
following conclusions can be drawn: 
-it’s impossible to have a favorable result without timely evacuation of the newborn with a 
surgical pathology; 
-competently carried out transportation doesn’t worsen a postoperative period of the newborn. 
      In the hospital conditions of the 3d level new medical algorithms of highly-technological 
methods of surgical treatment should be introduced. In the course of 5 years small invasive 
endosurgical intervention in the case of congenital diaphragmatic hernia, congenital pyloric 
stenosis, lung defects, high anorectal atresia, coloesophagoplasty, endorectal bringing down of 
colon in Hirschsprung’s disease, methods of levatorosphincteroplasty and others are introduced. 
Besides introduction of new technologies, perfection of surgical methods, acceptance of new 
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diagnostic and medical algorithms to aid the newborns with a surgical pathology it’s necessary to 
set up the whole system including the relationship between Perinatal and Pediatric services.  

Thus, in our region a modern model of surgical aid to the newborns with anomalies 
supposes qualitative antenatal diagnosis of defects, consultation of children’s surgeon before 
childbirth who’ll determine tactics of pregnancy conducting for every child specifically. But 
there are some complicated defects to be diagnosed antenatally i.e. 42% of the newborns have to 
be transported to the hospital of the 3d level [3]. Specialized surgical aid is carried out in big 
Pediatric hospitals having enough reserves of diagnosing and operating possibilities. Pre -
operative preparations and early post-operative period should be carried out in specialized 
neonatal intensive care department. 
CONCLUSIONS: 
1. 40.4% of defects are in the competence of a children’s surgeon and can be corrected at the 
infantile age. 
2. Elimination of controllable causes of the newborn mortality with surgical pathologies, 
introduction of new algorithms and standard of treatment brought down the mortality 3.5 times. 
3. The leading point of the regional model in the aid to the newborns is centralized medical aid 
as a result of the distant monitoring and competently carried out transportation of the newborns. 
4. Specialized surgical aid is possible only in the hospital of the 3d level that unites Perinatal and 
Pediatric centers providing with successive treatment of the newborns. 
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Fig 1. Reduction of mortality by major disease groups and malformations in infants during the 
study period.  
 

 
Fig. 2. Comparative structure causes deaths by period.  
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Таble 2. Antenatal diagnostics from II period ( 2002 by 2011) 
malformations Total Antenatal diagnostics Interrupted from 

identified 
Born 

gastroschisis 39 35   (90%) 21   (60%) 18 
Congenital 
diafragmatic 
hernia 

28 19   (68%) 8   (42%) 20 

оmfalocele 18 11   (61%) 8   (73%) 10 
Esophageal 
atresia 

32 6   (19%) 5   (83%) 27 

Intestinal 
obstruction 

51 14   (27%) 5   (36%) 46 

Anorectal atresia 48 6   (12%) 5   (83%) 43 
Lungs 
malformations 

10 8   (80%) 6   (75%) 4 

Tumors 4 4   (100%) 2   (50%) 2 
Total: 230 103   (45%) 60   (26%) 170 
 
Тable 3. Transportations newborns with congenital malformations and mortality in groups  

I period II period 
Without 

transportation 
transportation 

Without 
transportations 

transportations 

55 47 (46%) 97 71 (42%) 
32 mortality 20 mortality 23 mortality 6 mortality 

58% 42% 23,7% 8% 
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MACRONUTRIENT COMPOSITION OF BREAST MILK AND FEEDING HABITS OF 
LACTATING WOMEN OF DIFFERENT ETHNIC GROUPS IN THE RUSSIAN NORTH 

Savvina M.S., Chasnyk V.G., Burtseva T.E. 
Abstract 

The study is based on results of energy value and macronutrient composition of breast 
milk research and its relationship to diet of lactating women of different ethnic groups living in 
the Republic Sakha (Yakutia). We revealed that the energy value and the macronutrient 
composition of breast milk to a large extent were determined by ethnicity and region of residence 
of women.  
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Introduction: A food of the child belongs to the most important factors of formation of its 
health and providing an optimum level of physical and intellectual development, quality and life 
expectancy improvement. Breast feeding is an ideal food of babies. Breast milk contains almost 
full set of the substances necessary for a food of the child.  
 The optimum composition of breast milk forms features of a fatty, carbohydrate, mineral 
and power exchange. It provides optimum conditions for physical and intellectual development 
of the child.  
 Research objective: To determine the power value and macronutrient composition of 
breast milk and their communication with a diet of feeding women of the different ethnic groups, 
living in the north of Russia.  
 Materials and methods: Research groups “mother – child” were picked up in a random 
way for satisfaction of criteria of inclusion which were: age of mother 18-45, breastfeeding, 
known ethnic origin, any number of previous pregnancies, filling of the card of the menu for 3 
days, absence of diseases in day of inspection, signing of the informed consent.  
 According to the filled cards the average macronutrient contents in a daily diet and its 
power value was calculated.  
 Results: At the first stage of work the assessment of dynamics of the contents 
macronutrients in milk of mothers depending on lactation duration was made, age of the 
mothers, lengths of a body and weight of a body of the child at the birth, taking into account the 
place of residence and ethnic group. 
 Macronutrients concentration in milk depended on duration of the period of a lactation in 
all ethnic groups a little.  
 For the purpose of identification of communication of an ethnic group of the woman with 
the macronutrients contents in breast milk with the living place (village, city-village, 
Arkhangelsk region – YNAA – Yakutia), with body height and weight of mother, with 
characteristics of the social status, the course of pregnancy, age of the woman, existence of a 
professional harmfulness and addictions, number of pregnancy and for feedings. 8 most 
informative were defined for classification of parameters.  
 The received results testify, about that the content of proteins and fats in breast milk of 
women of all regions is slightly higher and carbohydrates below average values. The analysis of 
the obtained data leads to a conclusion that the quantity macronutrients in breast milk is caused 
by an ethnic group and the region of residence.  
 For the purpose of an assessment of a role of differences of a diet of feeding mother in 
formation of macronutrient composition of breast milk the energy value and the content of 
proteins, fats and carbohydrates in a food allowance of women of different ethnic groups are 
investigated.  
 The amount of proteins in a ration of the Russian women living is village, is significantly 
higher, than at native women. The same pattern is taped for the women living in Yakutsk: 
proteins in a diet of native woman were less, than in a diet of the Russian woman.  
 Proteins, fats and carbohydrates in a diet of native woman living in Yakutsk was 
significantly less, than at the woman living in village. Amount of carbohydrates in a diet of 
woman of both groups was above references.  
 Conclusion: The macronutrients contents in breast milk are defined by an ethnic group 
and the region of residence of the woman. Milk of native woman contains more fats; it has less 
than proteins and carbohydrates in comparison with milk of the Russian and Yakut woman. The 
content of proteins and fats in breast milk of woman all ethnic groups living in studied groups is 
slightly higher, in carbohydrates – below averages on population of values. 
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Violation of the Cardiovascular System and Water Balance in Pregnant 
Women with Gestosis 

 
Ivanova N. G., Potapov A.F., Golubev A. M., Petrova P. G. 

 
 

ABSTRACT 
Understanding of the degree of dysfunction of organs and systems in pregnancy, 

associated with gestosis is extremely important for anesthesiologist, because it affects the tactics 
of the patient, the choice of anesthesia and therapy program. The article reviews the literature on 
the problem of hemodynamics and water balance in pregnant women with gestosis, anesthetic 
management of this category of patients. 
 Keywords: anesthesiology, pregnancy, gestosis, hemodynamics, water balance, spinal 
anesthesia, monitoring, operation, caesarean section. 

Pregnancy is accompanied by changes in the function of many organs and systems of an 
organism of the woman. This is due to the growth and development of the fetus, increased body 
mass of women, the emergence of a new placental circulation and many other changes that occur 
in a woman's body [6,37,49]. Significant changes are characteristic for the cardiovascular system 
and water balance of an organism of the pregnant woman. 

Normally, pregnancy is accompanied by a significant increase in circulating blood 
volume (CBV), the total volume of water (TVW) of an organism and increase of operation of all 
system of blood circulation [42,56]. If with physiological pregnancy and childbirth these changes 
remained within acceptable, with the development of gestosis shifts may reach critical values, 
clinically manifesting preeclampsia, eclampsia and pulmonary edema. Therefore, objective 
information about the state of the cardiovascular system and water balance, the degree of their 
violations is extremely important and relevant for professionals involved in obstetric clinics. 

One of the main criteria of successful pregnancy and delivery is stable hemodynamics 
[6,48]. Hence, pregnancy, requiring that the system of blood circulation increased requirements, 
should also include mechanisms to ensure these new conditions. The system of blood circulation 
pregnant there are various compensatory changes, destination which is to ensure the normal 
development of the fetus and future safe delivery [20,21].  

 The minute volume of circulatory system (VSC) was increased by 8 weeks of gestation 
on 1 l/min, It is 22% from its level prior to the pregnancy and 57% of the total increase of the 
VSC reaches its maximum at 24 weeks pregnant [9,12,44]. 

 As a result of Коrotkova M.E. research it was found that in physiological pregnancy 
values stroke volume circulation (VSVS) range from 82,4± of 20.8 ml within 10-12 weeks to 
96.6±16,1 ml at term of 38 weeks. The VSV in the same period varies from 5.8 about 1.6 l/min 
up to 7.35±1.25 l/min [22]. 

On 8-10 weeks of gestation, cardiac output increases by 30-40%, mainly due to the 
increase of stroke volume and to a lesser extent, by increased heart rate [2]. The peak load on the 
circulatory system accounted for 28-29-th week of pregnancy. The cardiac output increases and 
blood pressure remains the same and/or declining. Total peripheral vascular resistance (TPVR) 
decreases, and to the 14-24th weeks of pregnancy is reduced to 979-987 dyn cm sec¯5. 

In the work Stepanyan A.V. [et al.] it was established that the reorganization of the 
system of blood circulation to the end of the term of pregnancy is to increase the VSV on 
average by 21% and the work of the heart by 35%, increasing TVO 11% and extracellular fluid 
(Extracell) at 19, against the background of reduced TPVR on 24% [44]. 
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This stress on the heart does not go unnoticed and causes its morphological changes. So, 
according to the U.S. studies have found that during pregnancy occurs thickening posterior walls 
of the left ventricular myocardium and slightly increasing its mass index [31, 39]. 

Of course, the severity of the changes of hemodynamics during pregnancy depends on the 
presence of concomitant pathology of the cardiovascular system. So, increase in blood pressure 
with concomitant arterial hypertension caused by increase of cardiac output at the average rate of 
15% (women without obesity 20% and obesity by 9%) and the work of the heart by 31%, 
compared to healthy women, on the background of practically constant TPVR digits. 

According to the WHO, from 20 to 33% [24, 27, 28, 35] cases of maternal mortality are 
connected with arterial hypertension (AH). Frequency of hypertensive states in pregnant women 
ranges from 17% to 24% [40], and in specialized hospitals of high risk, it reaches 28-30% 
[21,25,36,38]. In different regions of Russia it is from 7 to 29% [27]. 

One of the most frequent complications of pregnancy and complex sections midwifery 
practice is preeclampsia, which is marked with disorders of the cardiovascular system and water 
balance [42]. Preeclampsia occupies one of leading positions in the structure of maternal 
mortality causes [23,29,30,49,55]. In the general population of pregnant women the frequency of 
adverse options for the development of gestosis - preeclampsia and eclampsia is respectively 5-
10%, and 0.05%, there is no tendency to reduction [46,47,50,51]. In Russia the rate of maternal 
mortality, associated with preeclampsia and eclampsia, reaches 20% and ranks second place after 
bleeding [42]. 

Beginning of development of gestational hypertension is characterized by an initial 
decrease in MV average on 42% and the work of the heart on 32% and increase in TPVR by 
101%, with invariable liquid volumes. The main distinctive feature of the pathogenesis of 
gestational hypertension in pregnant women with obesity is to increase the TVB by 22% and 
increased Extracell 27%, in contrast to pregnant women with gestational hypertension without 
obesity [44]. 

K. Melchiorre and G. R. Sutherland when conducting echocardiographic study of 
pregnant women with preeclampsia have revealed that the majority of women tend to have 
diastolic dysfunction of the heart, which is a sign of progression of the disease [5]. 

For the most precise specifications of the pregnant hemodynamics A.P. Zilber and E.M. 
Shifman distinguish three variants: hyperkinetic type is characterized by cardiac index (CI), 
more than 4.2 l/min/m2 and TPVR less than 2500 cm-5 x s-1; eukinetic type - CI 2,5-4,2 l/min/m2 
and TPVR within 1500-2000 cm-5 x s-1; hypokinetic type - reduction SI to 2.0 l/min/m2 or less, 
and the TPVR rising up to 5000 dyn cm-5 x s-1 [49]. 

Even at normal pregnancy due to a mismatch of BCC and capacity of the vascular bed 
volemic disorders occur [11]. During pregnancy, there are significant changes in the quantitative 
composition and qualitative of intracellular fluid and inner cellular fluid. Average fluid growth 
during pregnancy is 6 to 9 l, 4 – 6 liters from which fall on the extracellular sector. 

VCB progressively increases, ranging from 6-8 weeks of pregnancy, and reaches a 
maximum of approximately 30 weeks [22]. The components of VCB grow unevenly: the volume 
of the circulating plasma was increased by 40-50%, while the volume of formed elements of 
blood only 20-30%. Therefore hematocrit reduced (to 32-34%) and hemoglobin concentration 
that allows to consider pregnancy as one of the types olygocitiemia [52,11].  

Analysis of all the changes of the water balance suggests that pregnancy contributes to 
increase the filtration of a fluid in the interstitium and increases vessel out fluid. The most 
dangerous consequence of all violations is interstitial pulmonary hyperhydratation, which could 
lead to the development of pulmonary edema [6,8,16,32]. 

Swelling is one of the triad of symptoms of preeclampsia, are only the outward 
manifestation of violation of the liquid distribution between extracellular and intracellular 
sectors. In severe forms of pre-eclampsia, dyshydria and tissue hypoxia are saved and in the 



75 
 

 
 

postpartum period [1,33,48].Found that in puerperas in eclampsaia coma there is a pronounced 
hyperhydratation, with isotonic character [32,34]. The total volume of liquid Grozny 
deterioration in average 31,26% above the normal value that is associated with increased 
Extracell on 173,6% in comparison with the norm. These impacts are hyperhydratation in 
interstitial sector, the volume of which exceeded the norm on 97,4%. VCV is reduced, and a 
deficiency due to a decrease in plasma volume. These values are much below those that take 
place during normal pregnancy [16,32,34]. 

However, stable hemodynamics does not guarantee that the perfusion of organs and 
tissues will be maintained at the proper level. At infringement of water balance of the body tries 
to compensate the lack of perfusion through redistribution of blood flow to vital organs. When 
this occurs, the activation of the sympathetic part of vegetative nervous system and the renin-
angiotensis system, which leads to the development of a vicious circle, which helps to keep 
hypoperfusion [6,10,34].The emergence of alternative, non invasive methods of assessment of 
Central hemodynamics and water balance, allowed to expand their clinical application.  

T. Sodolski and A. Kutarski in their work showed that application of the method of 
integral reography pregnant for monitoring of Central hemodynamics completely exclude the 
possibility of complications, which occur when using invasive methods [13]. Basic methods that 
allow for a quick update extent and nature of the shifts of the cardio-vascular system disorders 
water balance are the methods based on the principles of reographyaimpedansometria [8]. 

Delivery requires the organism of a pregnant maximum voltage of all organs and 
systems, because it is the most traumatic moment during the whole period of gestation. 
Operation Caesarian section for the mother and the foetus is the most complicated and stressful 
variant of delivery, as anesthesia, surgery, drug exposure may lead to undesirable consequences. 
In this serious situation dependence obstetric outcome of the quality and effectiveness of 
anesthesiological protection of the mother and the fetus is not in doubt [2,17,18,19,26]. 

Of course, in a state of eclampsia and other life-threatening conditions such as obstetric 
hemorrhages, development hypocoagulation, septic complications absolute indication is the use 
of General anesthesia, usually combined endotracheal narcosis is the method of choice at the 
listed above clinical situations. However, when applying this method of anesthesia it is necessary 
to consider the metabolism of drugs (hypnotics, anesthetics, narcotic analgesics and muscle), and 
their effect on the organism of the woman and the fetus, as well as the impact on hemodynamics. 

Most of these groups of drugs used during anaesthesia have direct or indirect impact on 
the system hemodynamics. So, widely used hypnoticand barbiturat - sodium thiopental causes a 
reduction in blood pressure, cardiac output, TPVR by depressive action on the cardiovascular 
center and subcortical structures. However, according to E.K. Аylamazian, thiopental sodium at 
a dose of 4-5 mg/kg is the drug of choice in stopping eclamptic cramps [3].  

Only in anesthesiology drug that increases blood pressure, and cardiac output by 
stimulation of the cardio-vascular centre and activate the limbic structures – ketamine can be 
used in any hypotonic conditions in obstetrics and expressed cardio-vascular insufficiency. 

In spite of research, denying the depressive effects of fentanyl on the fetus, it is still an 
open question about the use of narcotic analgesics till the moment of extraction of fetus [4,22, 
57]. 

Central analgesic - Remifentanil provides the best cardiovascular stability in tracheal 
intubations. The systematic study of Remifentanil with as a component of general anesthesia for 
cesarean section it is shown that the induction dose of 0.5 mg/kg followed infusion in the range 
of 0.2 mg/kg/min with propofol effectively modulate stress response and provides hemodynamic 
stability in women in labour [50]. Depression of newborn respiration was only in a few cases and 
was resolved within two minutes using mask ventilation. Advantages of Remifentanil in 
comparison with other opioids in clinical practice are primarily in ultra short elimination and its 
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depending on the individual patient's needs. The half-life of the drug (the time needed to reduce 
the concentration of the drug in the blood to 50%) following termination of infusion is 3 minutes. 

The study of A.A. Shmatova revealed that inhalation low flow anesthesia based on 
sevoran in comparison with the total intravenous anesthesia with artificial ventilation of the 
lungs during a cesarean section provides stable parameters of blood circulation in pregnant 
women [52]. 

E.N. Sivkov [43] works on optimization of anesthesia with operative delivery revealed 
that hemodynamic changes in the process of operations depend on the methodology of anesthetic 
management. In low-inhalation anesthesia sevoran place has a moderate decrease by 12.7 - 20, 
5% from baseline) blood pressure with a maximum of 5 minutes after removing the fetus and the 
stabilization of the number of heart contractions. However, the amount of the average CD 
couldn't fall less than 70. On the contrary, total intravenous anesthesia is accompanied by the 
increase of blood pressure (8.5 - 8.7 % of the initial level), heart rate (12.8 15.2 per cent from 
baseline) and consumption myocardial oxygen (21.4 % of the baseline) in the period surgery and 
anesthesia. Their return to the initial value occurs only in the early postoperative period [41]. 

Recently the anesthetic gas xenon (Xe) in clinical anesthesiology is actively introduced. 
Xenon acts as an alternative to nitrous oxide in the combined endotracheal anaesthesia. Xenon, 
being the noble inert gas, easily penetrates through the lungs, well soluble in fats (solubility 
coefficient of oil-water equal to 20), not biotransformation and after the termination of gas 
supply for 5 minutes out from the body. Xenon does not have toxic effect on the organism of the 
mother and fetus, does not cause cardiodepression effect, has no effect on the morphology and 
tromboelastographic blood, does not change neuroendocrins status, provides reliable anesthesia 
protection. Despite the advantages of narcosis should remember about the serious problem of 
clinical anesthesiology - the problem of difficult intubation of the trachea, the most acute exactly 
in obstetric practice [52]. The main factor in the difficulties intubation during pregnancy 
areoropharyngeal edema of the mucous membrane and upper respiratory tract. So expect that 
when pregnancy with preeclampsia risk if intubation is increased in several times. 

Some difficulties arise with the adequate ventilation of the lungs, caused by the reduction 
of  gas exchange area of lung due to a reduction in vital capacity due to the increase in intra-
abdominal pressure and swelling of lung tissue. Therefore, the parameters of artificial lung 
ventilation has its own peculiarities. First, the parameters of pulmonary ventilation should take 
into account the above changes lead to a reduction of diffusion-perfusion relationships. In 
addition, in pregnant women with preeclampsia very often develops pulmonary hypertension. 
Therefore, I recommend the following parameters of artificial ventilation of lungs respiratory 
minute volume 7-8 l/min respiratory rate not less than 18 at the moment and it is permissible to 
use a positive pressure on the exhale to 5 mm.hg. When using inhaled anesthetics proportions of 
gases should be 1:1 [52].In recent years in obstetrics popularity receive methods of regional 
anesthesia: spinal, epidural and combined CSE for labour epidural anesthesia. In obstetric clinics 
of Europe and North America share of regional anesthesia reaches 80-85% [52,53,54]. The 
popularity of regional methods of anesthesia is due to their relative simplicity, availability and 
economic viability. In clinical practice has accumulated a great experience, demonstrating the 
high efficiency of regional anesthesia, its ability to reliably blockpain sensitivity, to prevent the 
neuro-vegetative reaction, provide good relax of muscles.  Moreover, the trend in recent years - 
the displacement of General anesthesia regional methods [53]. 

Other positive aspects of neuroaxial methods are adequate analgesia, quick start (in 3-5 
minutes after spinal anesthesia, 15-20 min after epidural anesthesia), lack of systemic toxicity 
[51,52,53]. 

Research on hemodynamics studying in the intraoperative period in women with 
physiological pregnancy during spinal anesthesia discovered that the most dangerous period of 
anesthesia is the time after a dose of local anesthetic because it is associated with a decrease in 
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sympathetic tonus of vessels [14]. Herewith on the average TPVR was 845±61,7 cm-5, 
compensatory tachycardia on the average remains within 100 beats/min. In the end of the 
surgical intervention TPVR= 1072 cm-5. As a result of the research the authors of this work 
recommend the infusion therapy and the use of atropine for the prevention of decrease in average 
blood pressure. 

In general, hemodynamics depends on many anesthesia factors: the anesthesia method, its 
technique, position of the patient, of the foetus, the application of vasoactive substances, 
including oxytocin [54]. In turn, the type of hemodynamics also affects the course of anesthesia. 
This is evidenced by the data of Tolmachev G.N. et al. [46] for the improvement of anesthetic 
management in abdominal delivery in pregnant women with hypertension. In the end, it was 
determined that anesthesia in pregnant women in both groups initially with eukinetics type of 
hemodynamics was homogeneous, but TPVR in the comparison group was slightly higher. The 
next important element of anesthesia is infusion therapy in the perioperative period [10]. 

Currently in clinical practice for the restoration VCV and reduce the interstitial fluid 
overload widespread preparations based on hydrooxydcrachmal starch [7,40,45]. 

According to E.N. Какul et al. [17] in  the research for the study of the quantity and 
quality of infusion therapy during the caesarean section, the following results - the use of 
balanced and unbalanced solutions in infusion therapy has the same positive effect on the system 
hemodynamics- were obtained. Thus, the use of balanced solutions unlike unbalanced induces no 
changes in acid-base status of venous blood. In the work of K.A. Piystunovich [35] a positive 
impact of Stabisol and Refortan on hemodynamics and hemostasis was revealed, Refortan’s 
rheological effect was shown; there was no negative impact on the contractile function of the 
uterus and biochemical parameters. According to the author, these drugs can be recommended 
for use in intensive care at a cesarean section. The same result was obtained in Y.A. Bragin 
studies [8], who states that the traditional infusion therapy does not allow to fully correct the 
deficit of the VCV at severe preeclampsia. Inclusion in the program of intensive treatment of 
preeclampsia Refortan 6%, 10%, Stabisol 6% solutions contributes to the rapid elimination of the 
deficit of the VCV, a gradual decrease and counter stabilization of systemic blood pressure and 
TPVR. 

Preparations based on hydrooxicrachmal starch, and having the system inflammatory 
effects, permit their use in treatment of preeclampsia before and after delivery. One of the new 
drugs on the basis of hydrooxicrachmal is Tetraspan [15]. 

There are reports of inclusion in the infusion therapy of parturient women with 
preeclampsia and metabolic acidosis hydrooxicrachmal starch and Reamberin with the purpose 
of correction of water-sectoral shifts, improve the delivery and consumption of oxygen, 
normalization of metabolism [11]. Thus, in pregnant women with preeclampsia there are 
significant changes of the circulatory system and water balance, which requires an absolute 
exception of errors in tactics, application of the optimal method of anesthesia and adequate fluid 
therapy. Recognizing the fact that the main criterion of adequacy of anesthesia is stable 
hemodynamics, a mandatory condition becomes hemodynamic monitoring. This should not only 
rely on blood pressure metrics, heart rate, and central venous pressure, and also fullly use 
modern methods of estimation of the central and peripheral hemodynamics, as well as water-
sectoral balance. Objective information about the condition of hemodynamics and water balance, 
their correct interpretation will increase the level of understanding of the ongoing processes in 
the pregnant woman organism and enable the doctor anesthesiologist to properly manage and 
maintain well-grounded correction. 
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Far Eastern Dentistry in Focus of Research And Publications on the History 
of Medicine and Health in the Russian Far East 
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Abstract 
The article reviews the literature on the history and development of medicine and health in 

the Far East of Russia. It is noted that the available scientific research and publication does not 
provide a complete picture of healthcare development in the Russian Far East, because they not 
cover all territorial, historical, chronological and socio- economic framework of this process. 
Moreover, the development of medical specializations, including dental services, covered not 
enough, perfunctorily in the framework of the whole health care system. Most studies on the 
history of the organization and improvement of the Far East dentistry factual reflected 
peculiarities of this branch of medicine, especially the Soviet period. Today the history of 
dentistry in the Russian Far East is not selected as an independent object of study, and the 
available scientific works and publications affect individual questions in this topic. There is 
required a deep analysis of the early development of dental care , taking into account the 
geographical, social and political conditions that would avoid the mistakes of the past, to find the 
optimal path of development and to provide quality and affordable dental care at various social 
levels. 

Keywords: Far East, dentistry, history of medicine. 
 
Introduction 
During the health care reform in Russia, studying the historical path traversed by 

individual health services should be considered as very important. It is noted that the health 
system in each country is a product of its unique environment, history, politics and national 
character. There is no universal health care model that is suitable for any country, and especially 
the health care system of our country is its way out of the Soviet state-owned monopoly that 
provides fairness to the population of free medical care for all of the same quality [42]. In this 
regard, the particular importance in addressing the strategic challenges in modern medicine is the 
historical experience of previous generations. Moreover, it is the study of the historical 
experience of formation and organization of medical services of the whole region of the country 
is a reflection of the state of development and medical services throughout the country. This will 
not only avoid the mistakes of the past, but also to find the most advanced and effective health 
development in our country. 

The available literature on the subject in question is quite extensive and it can be divided 
into two large groups. The first group includes work on the history of medicine and public health 
of the Far East, the second - on the history of dentistry and dentistry. 

On the history of the health of the Far East in the prerevolutionary period there are several 
scientific papers. State of the health care system work in the Far Eastern companies is analyzed 
in the study of Ja.I. Dobrusin "From the history of health and sanitary conditions of the city of 
Khabarovsk in the pre-revolutionary years" [13]. Publication B.N. Palkin [34] on the history of 
health care of the Far East is devoted to Amur congress of physicians in the pre-revolutionary 
period and their role in the development of social medicine of the Far Eastern region, but in these 
studies not contain information on the topic that we are studying. 

The works on the history of the health of individual territories and regions of the Far East 
are the subject of particular interest. The monograph "Health Development Amur region" [17] 
belongs to Isakov A.V., where the state health described in the pre- Soviet period. Booklets of 
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A.G. Kozlov "From the History of Health Kolyma and Chukotka "[22,23] are the attempt to 
describe the history of the formation of Health in Kolyma and Chukotka. These works based on 
documentaries, published materials, including prerevolutionary. On large historical and 
journalistic material author paid attention to the organization of medical care to indigenous 
populations as well as the history of the organization and activities of the health department 
(management) Dalstroi. In 1995 appeared a monograph A.A. Moshensky and I.L. Zolotukhin, 
"Essays on the History of Health Sakhalin region" [32]. It highlights questions of establishment 
and development of medicine in Sakhalin from the middle of XVII century to the end of the XX 
century. The authors conducted a thorough analysis of the Soviet model of health care in 
Sakhalin. Meanwhile, the problems of the history of development of dental services in these 
studies are described insufficient. 

The greatest number of works on the history of health care in the Far East devoted to the 
Civil War and the first years of Soviet power. This group of publications include the work of 
A.V. Isakov "Establishment of Soviet public health in the Far East (1917-1922)" [18], I.S. 
Zhdanov [16] B.N. Shchupak [48], but they not paid attention to the organization and 
development of dental services. PhD thesis J.K. Shomas "Guide of Far Eastern Party 
organization development of public health (1922-1928)" [47] devoted to the influence of the 
ruling party to the development of healthcare in the Far East in the first years of Soviet power. 
Particular attention in these studies devoted to the development and financing of health services, 
but the quality and accessibility of health care, including dental are not raised. 

There are carried out a number of scientific researches on the history of the Far East 
healthcare. In thesis of G.A. Vlasov "Essays on the History of Health Khabarovsk Krai (1856 
1869)" [3] the author gives an overview of the state of health in the Khabarovsk Territory, 
considering the development of health care in chronological order. Meanwhile, the researcher 
pays little attention to the problematic aspects of this process stops only successful endeavors. 
Dental care issues, the development of dental services are not studied. 

Knyazkina T.A. in her thesis "Establishment and development of health care on the 
Kamchatka Peninsula in the period from 1917 to 1991" [20] attempted to comprehensively 
review the state of health on the Kamchatka Peninsula in the period 1917 to 1991. The paper 
considers the problem of the health system in Kamchatka and analyzes trends of forming a 
network of medical institutions, examines ways of providing medical facilities medical 
personnel. Meanwhile, there is not enough attention paid to the establishment and development 
of dentistry in the region. 

Study of Nikolaev V.P. "The history of health care in Yakutia in XX century" [33] 
examines the characteristics of formation and development of Yakutia health at different stages 
of socio-economic and socio-political development of Russia. The author conducted a deep and 
comprehensive analysis of the health authorities in the development of the health care system of 
this vast region, revealed positive trends and directions, as well as negative aspects and 
disadvantages of this process. Unfortunately, the issues of dental care are not included in the 
goals and objectives of this research. 

Papers of Ratmanov P.E. [38,39] analyzed the state of medical care to the population of the 
Far East in the early XX century, considered policy authorities operating in the region during the 
Civil War in the area of health, also showed activity Far sickness funds . There is traced the 
processes of establishment, development and characteristics of medical care to the insured in the 
Far Eastern Republic (FER) identified regional features and payment system for providing 
medical care to the insured in the Far East in the 20-s. In the works there is raised questions 
organization dental care to the insured and their families within the hospital and insurance 
offices. 

The study of Ratmanov P.E. "Contribution of Russian doctors in medicine in China (XX 
century)" (2010) is the first comprehensive study of Russian medicine in China [37]. Work 
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recreates the complete picture of the activities of the Russian medicine in Manchuria, North 
China and Shanghai. The study is especially valuable because it gives a deep, comprehensive 
study of the activities of Russian doctors in medical support construction and operation of the 
Chinese Eastern Railway (CER), the organization of medical and sanitary affairs. There are 
analyzed the medical, scientific, social and educational activities of Russian doctors in China in 
20-40-s years of XX century, assessed the contribution of medical care in this country. 
Establishment, organization and development of Russian dentistry and dental education in 
Harbin in the first half of the last century is undoubted interesting research [40]. 

In the beginning of XXI century the issues of establishment, development and present state 
of health of the Far East continue to be valid. During this period, there were a number of 
publications on this topic, which describes the health care industry, taking into account the new 
views on this process, as well as the current new socio - economic situation. These works include 
the publication of V. Korshunov [24]. 

The next group of papers devoted to the study of the establishment, organization and 
development of the national dentistry. 

Organization and improving domestic dentistry and dentistry is reflected in the work of 
many authors: I.G. Lukomskii (1937), M.O. Kovarskii (1947), M.S. Katz (1963), A.I. 
Evdokimov (1967) , G.S. Kuklin (1974) , V.R. Golbraikh (1985) [7,15,19,21,26,29]. In these 
works there have been studied peculiarities of establishment and organization of specialized 
dental care in the Soviet era, although many of these works has a certain ideological extent. 
Regional aspects of dental care in these papers are not covered. Large-scale study with the 
characteristics features of the development of domestic dentistry was presented in a series of 
journal articles and monographic works G.N. Trojanskij [43,44,45]. 

In most publications, the development of domestic dentistry increasingly was seen 
globally, "by capital" within the specialty as a whole. In this case the hypothesis that the practice 
of Soviet medicine and dentistry in particular has been a consistent and universal throughout the 
USSR, and the experience can be extrapolated to the capitals of the country. Few works of the 
Soviet period give the brief characteristic features of the development of dentistry on a regional 
scale. These works include journal publications S.N. Vajsblat (1947) P.G. Golubev (1967), J.K. 
Metlitskaja (1959) , E. Simanovskaja (1976) [2,6,31,41]. 

Scientific papers of K.A. Pashkov [35,36] describe in detail the establishment and 
development of dentistry and dentistry in Russia to this day. The author focuses on dentistry in 
Kievan Rus (IX-XIII), Muscovy (XV-XVII), Russia (XVIII-XIX). Particular attention is paid to 
the last century dentistry, dental training profile scientific problems dentistry XX century. The 
author creates a scientifically based periodization history of domestic dentistry, identified the 
main stages of its development, and studied the regulatory framework organization of this type 
of medical care. In addition, he analyzes the history of development of leading scientific and 
organizational problems dentistry last century in its main structural sections. There is showed the 
role of the leaders of these sections - the founders of the leading research centers and schools. 
Unfortunately, the issues of regional dentistry are covered very briefly. 

In the end of XX - beginning of XXI century there were a number of publications and 
research papers on how to reform dental service in Russia because of the changing socio- 
economic and political situation in the country. These works include publications of V.K. 
Leontiev and V.D. Vagner [1,27,28]. In these studies there were analyzed and described the 
dental service in Russia, discussed issues of further development, ways of improving dental care 
in Russia. Unfortunately, the specific features of regional dentistry in these papers were not 
raised. In this connection, scientific publications on the present state of dental services 
Khabarovsk Krai are specially interesting. These publications include work of L.F. Luchsheva, 
A.N. Pak, G.M. Kuzakova and A.V. Chaban [25,30,46], they mainly analyze the current state of 
the studied issue, give forecasts of further development and improvement. 
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Monographic papers of S.A. Gales and V.G. Dyachenko [4,5,14] give a systematic analysis 
of dental care in Khabarovsk region, including situational analysis of the distribution of dental 
pathology in the Far East of Russia, the structure of dental care, the substantiation of the main 
directions of the security concept of dental health in the new socio - economic conditions, 
formulated approaches to the formation of structural - organizational standards for the 
organization of dental care in municipalities with different population densities in the form of a 
"modular dental institutions". The disadvantages of these works, in our opinion, is the absence of 
in-depth analysis of the previous development of dental services Khabarovsk region, revealing 
the features of this development for the unique historical, geographical, social and political 
conditions, as well as the possibility of using fully gained positive experience. 

In recent years, there is increased interest in national history, in particular the history of 
medicine and dentistry. In the Moscow State Medical and Dental University hosts the annual 
All-Russian scientific conferences, seminars and readings dedicated to the history of domestic 
issues dentistry. At these conferences there are discussed the history of dentistry and dentistry in 
Russia, the role and contribution of outstanding scientists in the development of scientific trends, 
issues of traditional medicine, the historical aspects of regional dentistry, interesting facts from 
the history of the profession in our country and abroad. A number of papers are full of historical 
research, drawing on the historical aspects, but most of the works devoted to the establishment 
and development of regional dentistry, including Far East, are very short [8,9,10,11,12]. 

Thus, the available publications do not provide a holistic picture of health development in 
the Russian Far East, as it does not cover all the chronological framework of this process. Our 
review of the literature showed that the history of formation and development of dental services 
in the Far East of Russia was not isolated as an independent object of study, not been the subject 
of historical and synthesis of medical and socio-hygienic study. Outside the field of view of 
researchers there are questions of appearance and deploying a network of public institutions and 
private dental practices, private dentists in the Amur region, the emergence and development of 
Soviet dentistry in the Far East, especially the organization of dental and dental care in the Far 
North, the formation of logistics, personnel policy. Meanwhile, only a few scientific papers 
briefly touched upon some aspects of this problem on quantitative performance indicators, and 
issues of dynamics and evolution of the development of dental care Far East region, availability, 
quality in general have not been studied. 
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Abstract 
This review presents and summarizes the results of recent studies on 

dehydroepiandrosterone (DHEA) which plays an important role in longevity regulation. During 
ontogenesis DHEA and DHEA-sulfate content steadily declines. At the same time, the 
mechanisms regulating secretion of these hormones and factors determining their age dynamics 
remain largely unsolved. The paper presents different mechanisms of regulation of adrenal 
secretion of DHEA and DHEA-sulfate involving adrenocorticotropic hormone (ACTH), 
prolactin, luteinizing hormone and insulin.  

Keywords: androgens, DHEA, ACTH, senescence, hormonal regulation.  
 Interest to DHEA sharply increased in recent years, more than 30,000 works were 
published. This is due to a broad scope of collected information on DHEA ability to reduce the 
risk of several pathologies related to senescence. It was found that there is a negative feedback 
between the level of DHEA and obesity, cholesterol level in the blood lipoproteins, risk of 
cardiovascular pathology, breast cancer and osteoporosis. 
 Free dehydroepiandrosterone form (DHEA) and DHEA-sulfate form (DHEA-S) are 
synthesized and secreted by the reticular zone of adrenal cortex. The biological riddle is that 
DHEA is synthesized only by adrenals of primates, humans and all species of monkeys. Release 
of DHEA during the day repeats cortisol and ACTH dynamics. With age, the amplitude of 
DHEA releases decreases from 74% at a young age to 45% at the elderly age [36].  
 DHEA-sulfate presents the highest concentration in peripheral blood among the whole 
spectrum of steroids, including cortisol. DHEA-S concentration is 200-1000 times higher than 
testosterone content in the blood of healthy males, and 5000-25000 times greater than 17β-
estradiol in women. DHEA-S level in the blood of men aged 25 - 30 years reaches 6 - 8 mmol/l, 
later steroids production decreases and by age 80 plasma DHEA-S content does not exceed 1.0-
1.5 mmol/l [35,11,34,31]. The highest DHEA and DHEA-S concentration fall rate is presented 
between the ages from 50 to 60. Metabolic clearance of sulfate steroid is up to 15 l/day. While 
daily production in reproductive age is 25-30 mg. The half-life of the hormone is 8-10 hours, and 
of a free form is not more than 30 minutes. DHEA-S content during the day does not 
significantly change remaining stable throughout the day and night period. This can be explained 
by delayed metabolic clearance. At the same time its free form has distinct diurnal variations 
decreasing to 16-17 hours at a young age. Diurnal variations of DHEA considerably repeat 
cortisol diurnal rhythm [1]. DHEA-S is characterized by gender differences, in women its 
concentration is 15-20% lower than in men of the same age. However, the age-related decrease 
of DHEA-S production in women has the same pattern as that of men. According to some reports 
[32] DHEA levels in young women are higher than in men of similar age. After the age of 50 
gender differences in plasma concentrations disappear. At the same time, DHEA-sulfate has no 
gender differences at a young age, but its level is significantly lower in women than in men after 
the age of 50. DHEA-S is characterized by pronounced individual variations regardless of 
gender. Some authors attribute this to genetic factors [6]. We suppose that this may also be due 
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to the stress situations caused by acute and chronic diseases, which can activate and inhibit 
production of steroid. Unlike a free form, DHEA-S has a high affinity to albumin, and this 
connection is strong. In contrast to glucocorticoids, testosterone, and estradiol, DHEA does not 
have a specific transport protein, and binds to albumin in 90% and only a small part of 
circulating DHEA binds to globulin.  
 Unlike the sulfate form, concentration of free DHEA in the blood is significantly low - in 
the range of 14-50 nmol/l. Age dynamics of free DHEA is the same as that of steroid sulfate. By 
age 80 its level generally does not exceed 5 nmol/l. Metabolic clearance of the free form is 1700 
l/day. At the young age its production ranges from 2 to 7 mg/day (5,25,26), and its half-life is not 
longer than 8-30 minutes.  

We carried out a research on the dynamics of the content of adrenal androgens of 
androstenedione and dehydroepiandrosterone in men of different age groups living in the 
Caucasus, including a group of centenarians (WHO classification) of 90-112 years old [18]. The 
study included only apparently healthy men.  

Significant androstenedione level reduction (an average by 55%) is observed at the age of 20 
- 75. Later the hormone content stabilizes at the level of 8-10 nmol/l and 10.6 nmol/l in 
centenarians in comparison with 19 nmol/l in young men. Along with androgens reduction the 
level of precursors also decreases with age: pregnenolone (beta coefficient = -0.58 P = 0.000), 
progesterone (beta coefficient = -0.27 P = 0.003), 17α-hydroxypregnenolone (beta coefficient = -
0.78 P = 0.000), 17α-hydroxypregnenolone (beta coefficient. = -0.74, P = 0.000). Median content 
of DHEA progressively decreased from 17 nmol/l in men of 20-35 years old to 4 nmol/l in 
centenarians. According to our results, DHEA quantitative dependence on the age of apparently 
healthy men (beta coefficient = -0.80, P = 0.000) obeys the equation of linear regression of 
DHEA = 23.23 - 0.1947 x age. However, the content of the vital adaptive hormone cortisol keeps 
at a constant level in all age groups, including centenarians. DHEA and cortisol dynamics is 
presented in the figure. Age-related decrease of androgen and precursors levels reflects the 
tendency for the total extinction of adrenal glands capacity. 
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 Fig. Comparative dynamics of DHEA and cortisol content in the blood of men of different 
age groups, including centenarians. 

  Nowadays it is assumed that ACTH controls the biosynthesis of adrenal androgens 
DHEA, DHEA-S and androstenedione. The results of experimental studies with 
hypophysectomy prove it. In this case, we observe reticular zone atrophy along with atrophy of a 
zona fasciculata and adrenal weight decreased by 50% [5]. At the same time, exogenous ACTH 
administered in hypophysectomized chimpanzees is accompanied by cortisol production only, 
while secretion of DHEA and DHEA-S does not change [13]. However, ACTH exposure to the 
regulation of secretion of DHEA is confirmed by experiments on the other primate species which 
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is a male hamadryads baboons with DHEA content comparable to adult men hormone levels (20-
40 nmol/l). Acute exposure of ACTH intravenous administration along with stimulation of 
cortisol and precursors of adrenal hormones causes increase of the blood DHEA level, although 
increase of its concentration is less apparent. Under repeated exposure of a prolonged-release 
drug, stimulatory effect of ACTH on the secretion of DHEA increases. While the first injection 
of ACTH causes DHEA maximum level of 48 nmol/l, the 5th injection resulted in 100 nmol/l. 
After monkeys were made ACTH injections, the DHEA reaction increase occurs in response to 
the action of endogenous trophic hormones during immobilization stress. The amplitude of  
cortisol maximum growth in response to the stress factor before and after ACTH administration 
did not differ (530 ± 237 and 570 ± 124 nmol/l), while DHEA increased twofold (24 ± 7 and 67 
± 14 nmol/l) [3].  
 However, there are significant quantitative differences in reaction of some adrenal cortex 
zones to ACTH administration. Release of cortisol increases tenfold, while secretion of adrenal 
androgens increases a few times only, with more apparent increase of DHEA secretion but not 
androstenedione and his precursor 17α-hydroxyprogesterone, i.e. activation of steroidogenesis 
occurs by the route pregnenolone - 17 α-hydroxypregnenolone - DHEA.  
 Intensity of steroidogenesis activation in the reticular zone upon ACTH administration is 
determined by age. It is minimal before the puberty, it grows in the initial period of puberty, and 
upon the end of the puberty activation of adrenal androgens synthesis is comparable to the age 
group of 25-30 years old, when their basal production reaches its maximum. With age, intensity 
of the reticular zone reaction somewhat reduces. There are differences in adrenals reaction to 
single and lasting (during several days) administration of ACTH. The later is accompanied by an 
increased secretion of DHEA along with its sulfate form [26].  
 A number of clinical settings illustrate the important role of ACTH in DHEA synthesis 
control. For example, a long-term therapy of a number of somatic diseases with glucocorticoids 
is known to be accompanied by inhibition of ACTH and cortisol secretion, and causes DHEA 
secretion inhibition as well [14].  
 In case of congenital adrenal hyperplasia genetic disorders lead to a decrease of activity 
of the various enzyme systems of steroidogenesis, resulting in reduction of cortisol secretion and 
increase of ACTH secretion. The latter, in its turn, activates formation and secretion of DHEA 
and such steroidogenesis precursors as 17α-hydroxyprogesterone, 17α-gidrooksipregnenenolon 
etc. Such pattern is typical for a partial defect of 3β-hydroxysteroid dehydrogenases, 21-
hydroxylase but not for 11β-hydroxylase. In the latter case DHEA synthesis even reduces. 
Therapy of such patients with cortisol derivatives inhibits increased production of ACTH, 
wherein adrenal androgens synthesis, DHEA in particular, also decreases. Dynamics of 
corticosteroids suppression, including DHEA and DHEA-S upon e.g., dexamethasone 
administration, and their restoration after cancellation occurs at different rates. Cortisol returns to 
the initial level faster than DHEA and DHEA-S, indicating that there is the additional factor 
regulating steroidogenesis in the reticular zone of adrenal glands along with ACTH.  
 Another sample illustrating contribution of the alternative system to regulation of adrenal 
androgens synthesis is Cushing's disease when the level of circulating cortisol is high, DHEA-S 
content may increase, while the free form may decrease [1]. In this case, we observe dissociation 
in the activity of steroids biosynthesis in the reticular zone and zona fasciculata. Perhaps this is 
due to inhibitory effect of excess amount of cortisol on enzyme systems activity in the way 
sequence: pregnenolone - 17-hydroxypregnenolone - DHEA. Its activating effect on sulfo-
transferase, i.e. at the metabolic level is also possible. 

Cushing's syndrome is characterized by a high level of cortisol production and reduction 
of DHEA and its sulfate form concentration in peripheral blood compared with healthy people. 
These patients have a low ACTH blood level, i.e. its dynamics and dynamics of adrenal 
androgens are unidirectional which shows dependence of androgens production on ACTH. It is 
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interesting that upon damage of zona glomerulosa (aldosteronoma) large amounts of aldosterone 
are released while DHEA and DHEA-S production level does not change. 

ERC RAMS (Endocrinology Research Center of Russian Academy of Medical Sciences) 
Laboratory of Biochemical Endocrinology and Hormonal Analysis along with WMA abdominal 
surgery clinic (St. Petersburg), carried a research on amount corticosteroids in blood of patients 
with Cushing’s disease at different periods after bilateral adrenalectomy. It was found that 
cortisol level, as expected, had sharply reduced and did not exceed 60 nmol/l, which is several 
times less than the lower limit of normal and that circadian rhythm was absent. Corticosterone 
and aldosterone had a similar quantitative pattern. However, DHEA-S plasma concentration was 
reduced, but in a less degree. Notably DHEA-S level remained high, primarily in young patients 
with a 3-year period after adrenalectomy. They had DHEA-S of 1162 ± 882 nmol/l in the 
morning (2800 ± 400 nmol/l in control), and 1607 ± 958 nmol/l in the evening (2300 ± 301 
nmol/l in control). In the period of 10 years after adrenalectomy DHEA-S level did not exceed 
440 ± 200 nmol/l in the morning. All cases are characterized by wide individual variations. It can 
be assumed that there are two possible sources for DHEA formation in adrenalectomized 
patients: increase of their synthesis in the gonads or their production stimulation in additional 
adrenal cortex tissue by excessive production of ACTH. There is also the third source - residual 
tissue of a removed adrenal. In this case we also observe dissociation in amounts of cortisol and 
aldosterone on the one hand and DHEA on the other hand [4].  

Defining the role of ACTH in regulation of DHEA production is complicated by the fact 
that, unlike the system ACTH - cortisol with feedback mechanism, such a mechanism does not 
exist in ACTH - adrenal androgens system. Exogenous administration of large doses of DHEA is 
not accompanied by suppression of ACTH production by adenohypophysis. So far there is no 
explanation for this phenomenon.  

In 1983 Parker, a well-known researcher in the field of Biochemical Endocrinology 
announced the excretion of glycoprotein with a molecular weight of 66 kD from human pituitary, 
which selectively activates secretion of adrenal androgens [28]. All attempts to repeat these data 
have not been successful, so now this opinion is rejected. The second candidate for the role of 
adrenal androgen production controller is prolactin. In this direction a large number of clinical 
and experimental studies were conducted. Their results are contradictory. Prolactin receptors 
were detected in the reticular zone [33]. Some authors established DHEA-S increase upon 
hyperprolactinemia caused by adenohypophysis micro adenoma [29]. However, this clinical 
setting when prolactin inhibits production of gonadotropins and biosynthesis of steroids in the 
gonads, the influence of prolactin is presumably mediated.  

During our research a direct, significant correlation of prolactin and DHEA was found in 
a large cohort of patients with the normal prolactin level [22].  

Hitherto prolactin exposure to regulation of adrenal androgens synthesis is not proven. In 
“in vitro” conditions prolactin stimulates DHEA production, but it is not a specific exposure of 
the hormone to the reticular zone as both cortisol and aldosterone production greatly increases 
[17]. Moreover, no regular connection between age dynamics of adrenal androgens and prolactin 
during adrenarche and senescence was found.  

In 1942 F. Albright who was one of the pioneers in the field of biochemistry steroids put 
forward the hypothesis of a possible role of gonadotropins in regulation of adrenal androgens 
production [9]. This hypothesis was not confirmed. In children without gonads and with a high 
level of both gonadotropins, DHEA secretion remains unchanged [23].  

Receptors for LH were defined in the reticular zone and zona fasciculata of the adrenal 
cortex, the expression of which increases with prolonged increase of gonadotropin level. It was 
discovered that hCG stimulates production of DHEA-S by human fetal adrenals, but specificity 
of this effect has not been proved. However up to the present imbalance of adrenal 
steroidogenesis and influence of LH on this process remains a big question. Relatively recently, 
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it was reported that the tissue of human adrenal glands expresses LH receptor gene, which is 
found in the reticular zone and adjacent parts of the zona fasciculata [27].  

It is known that insulin has a stimulating effect on synthesis and secretion of androgens 
by gonads, activating testosterone production by Leydig's cells and ovarian theca - cells.  

 Infusion of insulin to diabetics maintaining euglycemic condition causes a 
decrease of insulin-like growth factor I and globulin binding sex hormones (SHBG) and DHEA-
S. The content of free and total testosterone does not change [7].  

Insulin infusion is followed by a decrease of concentration of DHEA and its sulfate form 
only in men, apparently due to decrease activity of 17.20 desmolases and 50% increase of 
metabolic clearance and possibly also due to change of DHEA-S in lipid DHEA-S form [15].  
 Our research showed that in patients with type 1 diabetes, reducing of adrenal androgens 
DHEA and DHEA-S outruns the age dynamics of hormones. The average level of DHEA-S in 
patients with diabetes aged under 30 years is 3604 ± 484 nmol/l, and 5185 ± 350 nmol/l (P = 
0.047) in the same age control group. The level of DHEA-S in patients of 30-45 years old is 
2477 ± 550 nmol/l and 3588 ± 350 nmol/l in the control group. In men older than 45 years, the 
differences between patients with IDDM and control group are almost absent:  2713 ± 235 
nmol/l and 2535 ± 215 nmol/l, respectively [2]. Uncontrolled hyperglycemia induces decrease 
production of DHEA and its sulfate form in diabetics [19]. Medicamental reduction of insulin 
resistance is followed by increase DHEA-S production [16]. And conversely DHEA-S secretion 
in men decreases upon the age-related increase of insulin resistance.  
 It turns out the role of immuno-endocrine mechanisms in regulation of adrenal androgen 
production. They play an important role in maturation and zone differentiation of the adrenal 
cortex.  Direct intercellular contacts between lymphocytes and steroid secreting cells of the 
reticular zone were discovered. Activated macrophages of the reticular zone secrete IL-1 and IL-
6 interleukins and α - tumor necrosis factor (TNF - α). IL-6 is a local factor regulating 
steroidogenesis in the reticular zone, where a high density of IL-6 receptors was found 
[30,24,10,20]. 
 Regulation of synthesis and metabolism of DHEA and DHEA-S during pregnancy has its 
own characteristics [21,37,11,25,8]. This is due to formation of fetoplacental system as a 
functional complex. Low density lipoprotein cholesterol produces pregnenolone and 
progesterone in placenta. Pregnenolone entering the fetus is used for the synthesis of DHEA-S, 
which transforms into 16-hydroxy DHEA-S in liver and adrenals of the fetus. Then it undergoes 
hydrolysis by steroid sulfatase in the placenta and is disposed along with DHEA for the 
formation of estrone, estradiol and estriol in the placenta, i.e. estrogens are formed from the fetus 
C19 steroids as activity of 17α-hydroxylase / C17-20 desmolases is very low in the placenta. 
Estriol conjugates in the mother's liver and then is excreted in urine. It is the main marker of the 
fetoplacental system function. It must be noted that there are quantitative differences in DHEA-S 
production by adrenals of the fetus and an adult: fetal production of DHEA-S (200 mg/day) is 
much higher than in adults (up to 30 mg/day). This is considerably due to a very low activity of 3 
β-hydroxysteroid dehydrogenase in the germinal zone of the fetus adrenal cortex. The germinal 
zone reduces during 3 months after a childbirth, along with decrease of DHEA blood level which 
remains low up to 6 years old. Later some unidentified factors "turn on" the production of 
DHEA, which  gradually increases and reaches a maximum up to 30 years old, and then begins 
to decline steadily at 60 ng/ml/year.  
 Summarizing the results of various researches mentioned above, it should be admitted 
that the question of what factors are directly involved in the regulation of adrenal androgens 
production remains open. Influence of ACTH is very important, but not the only one. Possibly 
dissociation of ACTH, cortisol and adrenal androgens dynamics during adrenarche and 
senescence can be explained not so much by additional factors, but primarily by changes in the 
enzyme systems activity providing synthesis of steroids by Δ 4 - and 5 Δ - route.  
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 Currently DHEA is widely used as an "anti-aging" hormone in the United States and 
Western Europe. It slows the aging process, promotes metabolism in obesity, stimulates the 
immune system and has anti-cancer effect. Thereby we observe improving of health-related 
quality of life of older people, which is particularly important for post-menopausal women, 
providing them with the missing estradiol, which outside the gonads can in an "intracrine" way 
transform into estradiol in target tissues.  
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Abstract 
According to WHO data glaucoma is rated as the second cause of blindness (13 % of 

cases) and hyposeeing in the world after cataract (47 %).  
Racial accessory is the important factor influencing the prevalence of separate forms of 

glaucoma. Different races are subject to one or another form of glaucoma owing to the certain 
anatomic features of eyes. Prevalence of different forms of glaucoma is studied thoroughly at 
European ethnic group. Prevalence of primary open-angle glaucoma (POUG) among the 
European populations is higher, varying from 0. 4 to 4.1%. Among the Afro-Americans the high 
frequency rate of POUG is revealed, being six times higher in comparison with the Europeans. 
At the majority of Mongoloids owing to anatomic-physiological features of the visual organ 
closed-angle glaucoma (ZUG) is more widespread. 

In the territory of Russia the prevalence of PG among the Mongoloid population is most 
studied at representatives of various ethnic groups living in the territory of Eastern Siberia. 

The carried-out literary review revealed variability of incidence and prevalence of PG not 
only among various races, but also in each of them, and also showed the relevance of 
epidemiological surveys at various ethnic groups.  

Keywords: epidemiological surveys, ethnic characteristic, closed-angle glaucoma, open-
angle glaucoma. 
 

Introduction 
According to WHO data glaucoma is rated as the second cause of blindness (13 % of 

cases) and hyposeeing in the world after cataract (47 %) [12, 29]. According to H.A. Quigley 
(2006) a number of glaucoma patients will increase to 79,6 million by 2020 all over the world, 
74 % of them referring to open-angle glaucoma (ОAG). Natives of Asia with glaucoma will 
make up 47 % and 87 % with close-angle glaucoma (CAG). The glaucoma as the cause of 
bilaterial blindness by 2020 will comprise 5,9 million with the open-angle form and 5,3 million 
with the close-angle one. [43]. 

Ethnicity is considered to be an important factor influencing on prevalence of separate 
glaucoma forms [12, 43]. Three common ethnic groups are as follows: the European (Euroasian, 
Caucasian), the Mongolian (Asian-American) and the Equatorial (Negroid – Australian), which 
are divided into subgroups consequently. Now, according to some scientists, there are 34-40 
races noted. Ethnic features are hereditable and adaptive to living conditions. 

All races are equivalent in biological and psychological relations. Genetic distinctions do 
not mean the superiority of any race, ethnic or other group. On the contrary, they underline the 
evolutionary value of the variety which has allowed mankind not only to develop all climatic 
zones on the Earth, but also to adapt to those considerable changes of the environment resulted 
from human activity [2]. 

High frequency rate of glaucoma and its position in the structure of blindness and 
hyposeeing induce ophthalmologists of all continents to conduct epidemiological researches and 
studies concerning to ethnic characteristics of the disease. Different races are subject to either 
one or another form of glaucoma owing to certain anatomic ocular characteristics [20, 48]. 
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The prevalence of different forms of glaucoma among the Eurasian ethnic group has 
been studied thoroughly. The primary open-angle glaucoma among European populations varies 
from 0,4 to 4,1 % [10]. According to M.W. Tuck and coauthors POAG is noted most frequently 
in Great Britain, among the European populations its prevalence makes 1,2 % [52]. S. Pardhan 
and coauthors carried out the comparative analysis of blindness as the result of glaucoma among 
the Europeans and natives of Southern Asia in Great Britain. In age group the percentage ratio 
has amounted to 29,3% at patients of 65 years and older among the Europeans, while 17,4 % 
among the Asians correspondingly [34]. As the result of the large-scale epidemiological research 
in the Netherlands (The Rotterdam Study) POAG prevalence has been established among 
Europeans amounting 1,1 % as a whole, increasing from 0,2 % in age group of 55-59 years to 
3,3 % among persons at the age of 85-89 years. POAG prevalence was noted at a higher level 
almost three times at men than at women [49]. F. Topouzis and coauthors during the 
epidemiological research The Thessaloniki Eye Study (Greece) have revealed that prevalence 
OAG has rated from 3,8 % to 5,5 % [40]. The same data were revealed by epidemiological 
researchers of Spain as well confirming that the prevalence POAG in the European populations 
was higher among men (2,4 %) as compared with women (1,7 %), making 2,1 % in total and 
increasing with the years [35]. A. Ringvold in the literary review devoted to questions of the 
glaucoma epidemiology in the countries of northern Europe notices that OAG is observed more 
often in Finland, the central Sweden, Norway and Iceland in comparison with Southern Sweden 
and Denmark that can be somewhat connected with a low rate of pseudoexfoliative syndrome 
(PES) in southern regions [46]. 

American ophthalmologists reveal essential distinctions in prevalence and disease of 
glaucoma among Europeans and Negro races [44]. J.M. Tielsch with coauthors have conducted 
the large-scale research The Baltimore Eye Survey and revealed the high frequency rate of 
POAG among the Afro-Americans which is six times higher in comparison with Europeans, 
affecting people of younger ages (manifested at 10 year-old younger ones) with quick 
progression. The Afro-Americans are considered to be less sensitive to preparations of 
intraocular pressure reduction, followed in most cases by insufficient hypotensive efficiency 
after surgical treatment [41]. Among the Latin Americans OAG prevalence is higher than at the 
Europeans as well and comparable to its frequency among the Negro race [28]. 

The Mongolian or Asian-American huge race is one of the most numerous races in the 
world. It covers about 50 % of all population in the globe. The Mongolian race is divided into 
some small races: the North Asian, Arctic, South Asian, Far Eastern and American races. 

Owing to anatomic-physiological features of the visual organ the close-angle glaucoma 
was mostly extended among the Mongolians [22, 25]. At patients with CAG or with risk of its 
development the following anatomic features are typical in most cases: reduction of cornea 
curvature diameter and radius [31, 33]; smaller anterior chamber (AC) and its volume reduction 
[31, 32]; increase of lens thickness and curvature [30, 31]; more anterior position of the 
crystalline lens [30,31]; increase of lens thickness in relation to length of optical axis [27]; 
reduction of axial length [31, 32]. 

Among representatives of the Mongolian races there is a significant ethnic variety, and 
these distinctions are traced in prevalence of various forms of primary glaucoma (PG). 
According to N.A. Quigley with coauthors CAG is mostly extended among inhabitants of China 
and Mongolia, and also indigenous population of the North America and the island Greenland 
(Eskimos) [42]. In the course of population’s surveys concerning the Eskimos of northwest 
Alaska it has been revealed that PCAG amounted to 90,9 % of all glaucoma cases. The women 
have undergone the illness almost four times more frequently than the men [47]. The research 
carried out in China has revealed that 9,4 million senior people of 40 years and older have 
glaucoma optic nerve defeat, 5,2 millions of them (55 %) have one eye blindness and 1,7 million 
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people (18 %) are blind on both eyes. PCAG is the cause of bilateral blindness in 91 % of cases 
[26]. 

However, in the epidemiological studies carried out among various ethnic groups in 
Singapore the tendency of prevalence POAG is noted. According to P.J. Foster with coauthors 
POAG and PCAG have rated 1,78 and 1,13 % accordingly among ethnic Chinese of Singapore 
[50]. 

The epidemiological studies carried out in Japan have revealed a PCAG lower level in 
comparison with other Asian populations. According to Y. Shiose with coauthors PCAG 
frequency rate has summed 0,34 %, and the number of cases of low pressure glaucoma (LPG) 
almost four times exceeded the number of POAG cases with high IOP 2,04 % and 0,58 % 
accordingly [24]. The similar showings with LPG higher rate noted by H. Katsushima and 
coauthors revealed that frequency of LPG, POAG and PCAG among the investigated contingent 
has amounted accordingly 2,6, 0,59 and 0,47 % [23]. 

The prevalence of PCAG among Europeans is much lower in comparison with Asians, 
being 0,04 % according to The Beaver Dam Eye Study (USA), 0,06 % - The Melbourne Visual 
Impairment Project (Australia), 0,09 % - Roscommon (Ireland), 0,17 % - Bedford glaucoma 
survey (Great Britain), 0,27 % - The Blue Mountains Eye Study (Australia), 0,4 % - The 
Baltimore Eye Survey (USA), 0,6 % - The Egna-Neumarkt Study (Italy) [21, 36, 37, 38, 39, 45, 
51]. 

There were several tentatives for studying ethnic aspects of glaucoma in the period of the 
USSR. In territory of the former USSR the disease of glaucoma amounted from 0,9 to 3,5 %, at 
the same time indices within one republic could range from 0,2 to 6 % [14]. The prevalence 
PCAG in the literature is noted among the majority of patients in the Central Asia (Turkmen, 
Kazakhstan, Tajikistan, Kirghizia and Uzbekistan). In Uzbekistan the disease of PG among the 
population of 40 years and older reached 1,5-2,5 %. OAG was noted at 20,1 %, CAG - in 79,9 
%. CAG prevailed among representatives of Uzbek nationality [7]. The natives of Turkmenistan 
had PCAG more often (59,8 %), than POAG (31,5 %) [17]. M.K.Dikambaeva with coauthors 
revealed the prevalence of CAG in Kirghizia at women (80,6 %), while it being diagnosed at 
20,9 % Kirghiz men [5]. The PG large-scale epidemiological research in Tazhdikistan presented 
by Akhrorova Z.D. has revealed a mosaic structure of the disease and PG prevalence in various 
geographical zones of republic [1]. 

In Russia, among not numerous epidemiological studies, the most part is devoted to 
studying of the illness, its frequency rate and physical inability among the European race. POAG 
frequency rate is becoming higher with the years. If 40-45 and 50-60 year-old people are 
numbering 0,1 % and 1,5-2 % of the population, those of 75 and older amount to 10 % [15]. For 
today in most regions of Russia glaucoma is the main reason of primary physical inability owing 
to eye diseases, rating from 23 to 57 % of all cases of physical inability [6, 12, 16]. In the 
territory of Russia PG prevalence among the Mongolian population is studied more thoroughly at 
representatives of various ethnic groups living in the territory of Eastern Siberia (inhabitants of 
Altai, Khakases, Tuvinians). 

Genetically modern Altaians represent the Mongolian group, possessing nearby the 
European characteristics. According to A.V. Kolbasko the glaucoma in Gorniy Altai has been 
revealed at 3,3 per 1000 population (3,3 ‰). It is noticed that among Altaians the glaucoma is 
manifested earlier than among the Europeans, therefore it is necessary to conduct prophylaxis for 
early diagnostics of the glaucoma among the inhabitants of Mountain Altai since 30 years [9]. 

According to V. P. Puzyreva with coauthors the Tuva population is genetically closer to 
the Altaians, the Evens, the Evenks and the Jukagirs than to the Mongols, the Chukchis and 
inhabitants of Tibet as well. [3]. These showings reflected to clinical-epidemiological features of 
the glaucoma among the natives of the republic Tyva, the latter ones being samples in 
Tkachenko's survey. It was revealed that the number of natives was 63,1 % of the total number 
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suffering with OAG, and 36,9 % referring to the European group accordingly. As for CAG form, 
there were 88,1 % natives and only 11,9 % Europeans. POAG relative density among the native 
adult population was lower than among the arrived ones (75,4 % vs 91,3 %). It is to be noted, 
that POAG at natives of the Republic Tyva proceeded in a narrow-angle form - a narrow profile 
of iridocorneal angle (ICA) , it being diagnosed at 58,8 % surveyed. This parameter was noted 
7,3 times more frequently than at Europeans [18]. 

Karamchakova L.A. studying the population of Khakassia has revealed that POAG has 
amounted to 89,3-93,5 % from total number of glaucoma, while PCAG and СG being only 1,3-
2,5 % and 1,3-2,9 % accordingly. The relative density of the Khakases with POAG has ranged 
23,5-23,8 %, and 76,2-76,3 % at Europeans, that is caused by the big relative density of the 
European population. The natives comprised about 1/3 of the total number of patients with 
PCAG, the other 2/3 refer to the European group. Among patients with mixed form the Khakases 
have made up 37-47 %, the Europeans being 53-63 % accordingly [8]. Thus, in spite of the fact 
that the CAG form is traditionally considered to be prevailing at the Mongolian group, OAG 
form with narrow (including beakshaped) and mid-latitudial ICA was extended among the 
Tuvinians and the Khakases, this characteristis identifying from other Mongolian races [11] . 

The Yakuts, from Evenk language 'yakolsy', the self-name 'sakha', are one of the most 
numerous natives of Siberia, comprising the majority of indigenous population of the Republic 
Sakha. The physical appearance of Yakuts is characterized by Central Asian anthropological 
type of the Mongolian race. The ethnic genesis of Yakuts has come to the end to the beginning of 
XVI century, when they underwent the absorption by southern Baikal Turkic immigrants. The 
immigrants were of the mixed Turkic-Mongolian origin, while the local tribes were presented as 
the Tungus Evens, the Evenks, the Jukagirs and other relative paleoasian tribes representing the 
ancient population of Yakutia [4]. The controversary data of the numerous surveys concerning to 
PG prevalence among the non-homogenous Mongolian races and unclear heterogeneous origin 
of Yakuts served as the stimulus for studying the glaucoma epidemiology in RS (Y). As the 
result of the epidemiological studies of the natives RS(Y), PG samples were revealed: 1) a higher 
level of general glaucoma in the republic (1247,2 per 100 thousand adult population) which 
exceeds the data all over the Russian Federation on 48,5 % [19]; 2) POAG high frequency rate 
(64,5 %) with typical narrow «beakshaped» profile of anterior chamber angle (ACA) (57 %), 
with high exogenic pigmentation of drainage system; 3) short front-back eyes (FBS) less than 
23,0 mm; 4) relatively smaller linear (except thickness of iris) ocular parameters at all 
investigated PCAG patients at ultrasonic biomicroscopy (UBM) in comparison with emmetrope 
group without glaucoma [13]; 5) among PCAG indigenous people 65 % of cases with relatively 
pupillary block in ACA closing, and 35 % with flat iris syndrome. 

This literary review carried out has revealed the variability of PG disease and its 
prevalence not only among various ethnic groups, but also in each of them, as well as has shown 
the necessity of epidemiological surveys among various ethnic groups. 
The literature list 
1. Ahrorova Z.D. Primary glaucoma in Tajikistan (Clinical-epidemiological and medical-social 

surveys) / Z.D.Ahrorova //Clinic. ophtalm. - 2002. - № 2. - P. 51-55. 
2. Borinsky S.A. Ethnogenome: history with geography / S.A.Borinsky, E.К Khusnutdinova // 

The Man - 2002. - № 1. - P. 19-30. 
3. Genetic-epidemiological research of the population of Tuva / V.P. Puzyrev [etc.]. - Tomsk: the 

Science, 1999 – P. 256. 
4. Gogolev A.I. History of Yakutia (The review of historical events since the beginning of the 

XX-th century.) / A.I.Gogolev. - Yakutsk: Publishing house of the Yakut university, 2000. 
- P. 201. 



103 
 

 
 

5. Dikambaeva M. K. Characteristics of glaucoma in the Kirghiz Soviet Socialist Republic / 
M.K.Dikambaeva, A.P.Abrashina // Characteristics of visual organ pathology in the 
conditions of Central Asia: coll. scient. works - Frunze, 1988. - P. 15-18. 

6. Disease of glaucoma in the Samara region over the last 5 years: tendencies and prospects / 
E.B.Nikiforova [etc.]// Glaucoma: theories, tendencies, technologies: Coll. scient. works. - 
М, 2011. - P. 227-230. 

7. Kamilov H.M. Ways of improvement of glaucoma prophylactic medical examination with a 
computer // H.M. Kamilov, A.A.Akramov, F.N.Haitov // 6th All-Union congress of 
ophthalmologists: Abstr. reports - М, 1985. - P.68. 

8. Karamchakova L.A. Ethnic characteristics of primary open-angle glaucoma among natives of 
Republic Khakassia: Diss. … Kand. Medical sciences / L.A.Karamchakova - Krasnoyarsk, 
2008. - P.117. 

9. Kolbasko A.L. Ethnic ophtalmopathology in the Republic Altai population. Abst. diss.... Dr.s 
of medical sciences / A.L.Kolbasko - Novokuznetsk, 2000. - P.38. 

10. Komarovskikh E.N., Kozin E.V. Diagnostics and treatments of primary open-angle glaucoma 
/ E.N.Komarovsky, E.V.Kozin. - Krasnoyarsk: the Krasnoyarsk writer, 2012. - P.36. 

11. Komarovskykh E.N. Ethnic aspects of glaucoma at Mongolian race / E.N.Komarovskykh, 
T.P. Tkachenko, L.A.Karamchakova // Glaucoma. - 2005. - № 3. - P. 7-11. 

12. Libman E.S. Epidemiological characteristic of glaucoma / E.S.Libman, E.A.Chumaeva, 
J.E.Elkina// HRT club of Russia: Coll. scient. works - М, 2006. - P. 207-212. 

13. Some ethnic characteristics of anatomic-topographical parametres of eyeball structure among 
natives of the Republic Sakha (Yakutia) with glaucoma / V.V. Neroev [etc.] // Russian 
Ophtalm. Magazine. - 2013. - № 2. - P. 52-57 

14. Nesterov A.P. Primary glaucoma / A.P.Nesterov. - М: Medicine, 1975. - P.264. 
15. Nesterov A.P. Primary open-angle glaucoma: pathogenesis and treatment principles / 

A.P.Nesterov // Clinic. ophtalm. - 2000. - №. 1. - P. 4-5. 
16. Primary glaucoma as a medical-social problem in the Central region of Russia / 

N.P.Chigovanina [etc.] // Glaucoma: problems and decisions: Coll. scient. works - М, 
2004. - P. 444-446. 

17. Tachmuradov B. Characteristics of close-angle glaucoma in Turkmenistan / B.Tachmuradov 
// Congress of ophthalmologists of Russia, 8th: Abst. reports - М, 2005. - P. 219. 

18. Tkachenko T.P. Primary open-angle glaucoma among natives of Republic Tyva. Diss. … 
Kand. Medical sciences / T.P. Tkachenko. - Krasnoyarsk, 2006. - P.116 

19. Epidemiology of glaucoma in the Republic Sakha (Yakutia) / V.V. Neroev [etc.] // The 
Yakut medical journal. - Yakutsk. - 2013. - № 2 (42). - P. 73-76.  

20. AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 9. Comparison of 
glaucoma outcomes in black and white patients within treatment groups // Am. J. Ophthalmol. – 
2001. – Vol. 132. – No. 3. – P. 311-320. 
21. Bedford glaucoma survey / J.L. Bankes [et al.] // Br. Med. J. – 1968. – Vol. 30. – No. 1. – P. 
791-796. 
22. Congdon N., Wang F., Tielsch J.M. Issues in the epidemiology and population-based 
screening of primary angle-closure glaucoma / N. Congdon, F. Wang, J.M. Tielsch // Surv. 
Ophthalmol. – 1992. – Vol. 36. – No. 6. – P. 411-423. 
23. Effect of tonometry on a glaucoma population study / H. Katsushima [et al.] // Nihon Ganka 
Gakkai Zasshi. – 2002. – Vol. 106. – No. 3. – P. 143-148. 
24. Epidemiology of glaucoma in Japan – a nationwide glaucoma survey / Y. Shiose [et al.] // 
Jpn. J. Ophthalmol. – 1991. – Vol. 35. – No. 2. – P. 133-55. 
25. Foster P.J. The epidemiology of primary angle closure and associated glaucomatous optic 
neuropathy / P.J. Foster // Semin. Ophthalmol. – 2002. – Vol. 17. – No. 2. – P. 50-58. 



104 
 

 
 

26. Foster P., Johnson G. Glaucoma in China: how big is the problem? / P. Foster, G. Johnson // 
Br. J. Ophthalmol. – 2001. – Vol. 85. – No. 11. – P. 1277-1282. 
27. Garudadri C.S., Chelerkar V., Nutheti R. An ultrasound biomicroscopic study of the anterior 
segment in Indian eyes with primary angle-closure glaucoma / C.S. Garudadri, V. Chelerkar, R. 
Nutheti // J. Glaucoma. – 2002. – Vol. 11. – No. 6. – P. 502-507. 
28. Giangiacomo A., Coleman A.L. The epidemiology of glaucoma / A. Giangiacomo, A.L. 
Coleman Eds.: Grehn F., Stamper R. Glaucoma. – Springer Berlin Heidelberg, 2009, XIV, 118 p. 
– P. 13-21. 
29. Global data on visual impairment in the year 2002 / S. Resnikoff [et al.] // Bull World Health 
Organ. – 2004. – Vol. 82. – No. 11. – P. 844-851. 
30. Increased lens vault as a risk factor for angle closure: confirmation in a Japanese population / 
M. Ozaki [et al.] // Graefes Arch. Clin. Exp. Ophthalmol. – 2012. – Vol. 250. – No. 12. – 1863-
1868. 
31. Lowe R.F. Etiology of the anatomical basis for primary angle-closure glaucoma Biometrical 
comparisons between normal eyes and eyes with primary angle-closure glaucoma / R.F. Lowe // 
Br. J. Ophthalmol. – 1970. –Vol. 54. – P. 161-169. 
32. Ocular biometry in occludable angles and angle closure glaucoma: a population based survey 
/ R. George [et al.] // Br. J. Ophthalmol. – 2003. – Vol. 87. – No. 4. – P. 399-402. 
33. Ocular parameters in the subgroups of angle closure glaucoma / R. Sihota [et al.] // Clin. 
Experiment. Ophthalmol. – 2000. – Vol. 28. – No. 4. – P. 253-258. 
34. Pardan S., Mahomed I. The clinical characteristics of Asian and Caucasian patients on 
Bradford’s Low Vision Register / S. Pardan, I. Mahomed // Eye. – 2002. – Vol. 16. – No. 5. – P. 
572-576. 
35. Prevalence of primary open-angle glaucoma in a Spanish population: the Segovia study / A. 
Anton [et al.] // J. Glaucoma. – 2004. – Vol. 13. – No. 5. – P. 371-376. 
36. Prevalence of glaucoma in the west of Ireland / M. Coffey [et al.] // Br. J. Ophthalmol. – 
1993. – Vol. 77. – P. 17-21. 
37. Prevalence of glaucoma and intraocular pressure distribution in a defined population. The 
Egna-Neumarkt Study / L. Bonomi [et al.] // Ophthalmology. – 1998. – Vol. 105. – No. 2. – P. 
209-215. 
38. Prevalence of glaucoma. The Beaver Dam Eye Study / B.E. Klein [et al.] // Ophthalmology. 
– 1992. – Vol. 99. – No. 10. – P. 1499-1504. 
39. Prevalence of open-angle glaucoma in Australia. The Blue Mountains Eye Study / P. 
Mitchell [et al.] // Ophthalmology. – 1996. – Vol. 103. – No. 10. – P. 1661-1669. 
40. Prevalence of open-angle glaucoma in Greece: The Thessaloniki eye study / F. Topouzis [et 
al.] // Am. J. Ophthalmol. – 2007. – Vol. 144. – P. 511–519. 
41. Primary open-angle glaucoma in blacks: a review / L. Racette [et al.] // Surv. Ophthalmol. – 
2003. – Vol. 48. – No. 3. – P. 295-313. 
42. Quigley H., Congdon N., Friedman D. Glaucoma in China (and worldwide): changes in 
established thinking will decrease preventable blindness / H. Quigley, N. Congdon, D. Friedman 
// Br. J. Ophthalmol. – 2001. – Vol. 85. – No. 11. – P. 1271-1272. 
43. Quigley H.A., Broman A. The number of people with glaucoma worldwide in 2010 and 2020 
/ H.A. Quigley, A. Broman // Br. J. Ophthalmol. – 2006. – Vol. 90. – No. 3. – P. 262-267. 
44. Quigley H.A., Vitale S. Models of open-angle glaucoma prevalence and incidence in the 
United States / H.A. Quigley, S. Vitale // Invest. Ophthalmol. Vis. Sci. – 1997. – Vol. 38. – No. 
1. – P. 3883-3891. 
45. Racial variations in the prevalence of primary open-angle glaucoma. The Baltimore Eye 
Survey / J.M. Tielsch [et al.] // JAMA. – 1991. – Vol. 266. – No. 3. – P. 369-374. 
46. Ringvold A. Epidemiology of glaucoma in northern Europe / A. Ringvold // Eur. J. 
Ophthalmol. – 1996. Vol. 6. – No. 1. – P. 26-29. 



105 
 

 
 

47. The prevalence of glaucoma among Eskimos of northwest Alaska / S.M. Arkell [et al.] // 
Arch. Ophthalmol. – 1987. – Vol. 105. – No. 4. – P. 482-485. 
48. The prevalence and causes of bilateral and unilateral blindness in an elderly urban Danish 
population. The Copenhagen City Eye Study / H. Buch [et al.] // Acta. Ophthalmol. Scand. – 
2001. – Vol. 79. – No. 5. – P. 441-449. 
49. The prevalence of primary open-angle glaucoma in a population-based study in the 
Netherlands. The Rotterdam study / I. Dielemans [et al.] // Ophthalmology. – 1994. – Vol. 101. – 
No. 11. – P. 1851-1855. 
50. The prevalence of glaucoma in Chinese residents of Singapore: a cross-sectional population 
survey of the Tanjong Pagar district / Foster P.J. [et al.] // Arch. Ophthalmol. – 2000. – Vol. 118. 
– No. 8. – P. 1105-1111. 
51. The prevalence of glaucoma in the Melbourne Visual Impairment Project / M.D. Wensor [et 
al.] // Ophthalmology. – 1998. – Vol. 105. – No. 4. – P. 733-739. 
52. Tuck M.W., Crick R.P. The age distribution of primary open angle glaucoma / M.W. Tuck, 
R.P. Crick // Ophthalmic. Epidemiol. – 1998. – Vol. 5. – No. 4. – P. 173-183. 
Authors: 

1. Zakharova Ekaterina Kimovna: Head of the hospital, chief non-staff ophthalmologist of 
HM RS (Y); work place: State Budgetary Institution RS (Y) YaROH, 677005, Yakutsk, 
Sverdlov St. 15, ph. 89142757704, e-mail: katya1961@mail.ru.  

2. Neroev Vladimir Vladimirovich, Professor, Dr.M, Director of Federal State Budgetary 
Institution MSI of eye illnesses named after Helmgoltz, Ministry of Health of Russia. 
105062, Moscow, Sadovaya-Chernogryazskaya St., 14/19. 

3. Nazarov Anatoly Nikolaevich: chief physician, State Budgetary Institution RS (Ya) 
YaROH, 677005, Yakutsk Sverdlov St., 15, ph. 89142757704, e-mail: 
nazarov_anatoly@mail.ru 

4. Poskachina Tamara Romanovna: Kand. Med. Sciences, associate professor, Head of 
ophthalmology department of MI NEFU, 677000, Yakutsk, Ordzhonikidze St. 5/1, 
quarter 28, ph. 89248766662, e-mail: doka14@list.ru. 

5. Kiseleva Olga Aleksandrovna: Dr.M, Head of glaucoma department of Federal State 
Budgetary Institution MSI of eye illnesses named after Helmgoltz of Ministry of Health 
of Russia. 105062, Moscow, Sadovaya-Chernogryazskaya St., 14/19, (495) 608-40-65, e-
mail: glaucoma@igb.ru.  

6. Bessmertniy Alexander Markovich, Dr.M, senior research associate, Federal State 
Budgetary Institution MSI of eye illnesses named after Helmgoltz of Ministry of Health 
of Russia, 105062, Moscow, Sadovaya-Chernogryazskaya St., 14/19, ph. (495) 608-40-
65, e-mail: glaucoma@igb.ru,  

7. Robustova Olga Vyacheslavovna, K.M.S., ophthalmologist of Federal State Budgetary 
Institution MSI of eye illnesses named after Helmgoltz of Ministry of Health of Russia. 
105062, Moscow, Sadovaya-Chernogryazskaya St., 14/19, (495) 608-40-65, e-mail: 
olga_robustova@mail.ru. 

 
 
  



106 
 

 
 

Informational Technologies at Clinical Examination of Children in the 
Republic Sakha (Yakutia) 

 
Evseeva S.A., Shadrin V.P., Chasnyk V.G., Dranaeva G.G., Sergeeva L.A., 

Chychahov Dz. An. 
 
 

Abstract 
Within the program of pediatrics service modernization in the Republic Sakha (Yakutia) in 

10 arctic districts: Anabarsky, Abyjsky, Oleneksky, Bulunsky, Ust-Yansky, Allaikhovsky, Nizhne-
Kolymsky, Sredne-Kolymsky, Zhigansky and Kobyasky fixed automated systems of 
prophylactic examination are set. In this article the results of using given technologies are 
presented. The aim of this article is to demonstrate possibility of using automated system of 
prophylactic examinations in the Arctic districts of Yakutia. 166 children were examined 
according the automated system of prophylactic examinations. On the first stage – 
cardiorheumatology (92.8%), then endocrinology (50.3%), ophtalmological (40.4%), dental 
(36.7%), pulmonology and otorhinolaryngological pathology. As V.G. Chasnyk says the types of 
pathologies often observed in children are considered as a populational pathology which needs 
more attachments for prophylactics and treatments. 

Keywords: children, automated system of prophylactic medical examinations, 
prophylactic medical science. 

Introduction 
Automated system of prophylactic medical examinations (AKDO) is recognized as more 

convenient for screening-diagnostic actions of first step. The second step is outcall of specialists 
for diagnostic and medical aid considering revealed profiles of pathology. The third step is 
outcall of ambulatory medical team of surgeons for rendering of specialized medical aid directly 
on the places of residence (order of Ministry of health care of Republic of Sakha (Yakutia № 01-
8/4-378 from 07.03.2012) 2. 

For people in remote areas of north of Yakutia costs on the consultative and diagnostic 
assistance are in many times higher than the costs of citizens living close to the medical 
institutions. It is difficult to deliver medicaments, foodstuff and other cargo for hospitals because 
of difficult transport infrastructure. 

Therefore, high – qualified medical help becomes unavailable for most people of districts. 
The objective. To demonstrate possibility of using automated system of prophylactic 

examinations in the districts of the Far North of Yakutia on the results of works on Oleneksky 
district. 

Characterization of Oleneksky district. Oleneksky district is situated on the north-west 
part of the  Republic Sakha (Yakutia) on the Arctic zone. It is the most large district which 
occupied 1/10 part of the whole territory of Republic – the area of district is 321.7 square km. 
The distance between Olenek and Yakutsk is 2020 km. 

There are 4 localities: Olenek, Kharyalakh, Zhilinda, Eyik. Eyik and Zhilinda are situated 
far away, in winter they can get there on the ice road, and in summer on the river or on air. The 
air distance between Olenek and Zhilinda 195 km, on the ice road is 300 km, on the car the way 
takes 9 hours. The air distance between Olenek and Eyik is 350 km, on the ice road it is 600 km, 
on the car the way takes 24 hours. The population is 4155 people. You can see it on the table № 
1. The density of population – 0.0012 men in square km. 
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Table 1.  
The dynamics of population in Oleneksky district 

 2010 2011 2012 
The population  4028 4113 4155 
Children 0-17 years 
old 

1349 1372 1376 

0-14 years old 1104 1127 1142 
Teenagers  245 246 234 
Children under 1 year 
old 

95 80 99 

 
Olenek central hospital, Zhilinda hospital, Kharyalakh medical station, Eyik hospital 

perform medical prophylactic aid in district.  
Only Olenek central hospital has license of pediatrics.  
Medical staff. There is 1 doctor of common practice in Oleneksky district, 2 pediatricians. 

The district has status of less setting (Zhilinda, Kharyalakh) there physician works; in Eyik there 
a doctor of common practice works.  

The results and discussing. 166 children were examined according the system of AKDO. 
In Olenek – 177, in Zhilinda 31 children, in Kharyalakh – 16 children, in Eyik – 2. 

On the first stage – cardiorheumatology (92.8%), then endocrinology (50,3%), 
ophtalmological (40.4%), dental (36.7%), pulmonology and otorhinolaryngologist pathology. As 
V.G. Chasnyk says the types of pathologies often observed in children are considered as a 
populational pathology which needs more attachments for prophylactics and treatments. 

Using such technologies on the places we detected the problem – there work only 2 
pediatricians, who work on the system of AKDO. It takes 20-25 minutes to observe 1 child. 
Therefore, in our opinion, it is expediently using such technology at school by school doctors.  

The system of AKDO is more comfortable to conducting screening-diagnosis functions of 
first step. The second step is outcall of specialist for diagnosis and medical aid considering the 
types of pathology. It essentially soothes the works of specialists. The systems of AKDO make 
possible to leg to objective valuation not only the health of individual patients, but also children. 
Full-fledged fulfillment of technology will be possible in wide consolidating of medical workers, 
parents and school. 1 

Table №2 
Frequency of pathology in profiles of pathologies in Oleneksky district 

Pathology profile Total Boys Girls 
Examined, prs 166 82 84 
Healthy children, prs  2 0 2 
Children with pathology, 
prs 

164 82 82 

Cardiological 92,8 92,7 92,9 
Endocrinological 51,2 56,1 46,4 
Ophtalmological 40,4 36,6 44,0 
Dental 36,7 36,6 36,9 
Pulmonological 21,1 24,4 17,9 
Neuropathological 20,5 26,8 14 
Allergological 13,3 14,6 11,9 
Otorhinolaryngological 11,4 13,4 9,5 
Gastroenterological 7,2 7,3 7,1 
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The Role of Inflammatory Responses in the Development of Viliuisk 
Encephalomyelitis Degenerative Processes 

 
Nikitinа R.S., V.L. Osakovski 

 
 

ABSTRACT 
The authors made a comparative analysis of the clinical characteristics of the two groups 

of Vilyuisk encephalomyelitis (VE) patients to assess the role of inflammatory responses in the 
development of neurodegenerative processes in this disease. In our paper we show that at 
inflammatory onset of the disease younger age debut of disease and more expressed clinical 
symptoms are observed. 

Inflammatory reactions make complications and exacerbate the severity of the clinical 
course of the disease, accelerating neurodegeneration in patients with primary encephalopathy (a 
special form of encephalopathy, which leads to the VE development). 

Keywords: Vilyuisk encephalomyelitis, inflammation, encephalopathy. 
 

INTRODUCTION 
Viliuisk encephalomyelitis is a special form of neurodegenerative disease historically 

first revealed on the territory Mastakh Vilyui District of Yakutia . 
Feature of the disease is manifested with chronic clinics, which by nature of the course 

can be divided into two large groups. The first group includes chronic patients with experienced 
inflammatory VE start, the second - patients who have not registered or inflammatory beginning 
manifested with less severe form [1]. In this paper, we first used intrathecal IgG synthesis test for 
separation into two groups of VE patients and neurological comparative analysis was done. A 
positive test indicates a pronounced inflammatory response of the brain of the patient, which is 
associated with the manifestation of onset and presumed infectious etiology. However, despite 
the differences in the clinical course, the two groups form the original contingent of patients with 
chronic neurodegenerative process, the nature of which is still undisclosed. The purpose of this 
paper is to analyze the role of inflammatory responses in the development of degenerative 
processes of the disease. 
MATERIALS METHODS 

In the work we used VE patients’ registers of the clinical department of the Health 
.Institute. The analysis was performed on the material of patients history, the diagnosis of the 
disease was carried out on the basis of clinical criteria developed by domestic neurologists. 

Laboratory criteria for separating teams served as a test for intrathecal synthesis of IgG [ 
2] . Comparative analysis of the clinical characteristics of these two groups of patients to assess 
the CEs role in the development of inflammatory reactions of neurodegenerative processes 
conducted on 149 patients , including 61 with a positive test (oligoclonal synthesis IgG), 88 with 
a negative test. 

10 VE patients with intrathecal synthesis of IgG (+) and 10 patients without synthesis 
oligoclonal IgG (-) on the detailed difference of clinical indicators were separately analyzed. 
RESULTS OF THE STUDY 

Gender ratio in the analyzed groups of patients were as follows: in the group with a 
positive test 60% of men by 40 % of women, respectively, with a negative test 46% men 54% 
women. The disease occurs more often in women without marked inflammatory reactions than 
men. 

Comparative analysis of age at onset (the debut of the disease) in both groups of patients 
is shown in Figure 1. Patients did not experience chronic VE expressed inflammatory reactions 
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during the clinical course, the disease begins to develop later than the patients experienced an 
acute inflammatory beginning. 

The age of onset of the disease process with a positive oligoband VE (+) covers the 
period from 24y.o. to 69 years, the average is 34 years.. When oligoband negative (-) covers the 
period from 17 years to 50 years, mean disease onset is 42 years. Patients predisposed to acute 
inflammatory VE top sick earlier than patients whose clinic takes place without marked 
inflammatory reactions. 

Analysis of quantitative evaluation of symptoms conducted on patients with positive 
oligoband 10 people, including 5 males and 5 females, and negative oligoband 10, including 4 
men and 6 women. 

The analysis results can be summarized as follows: 
1. Dementia, dysarthria, pyramidal syndrome and tone are expressed in patients with a positive 
result, is less pronounced in patients with a negative result. 
2. In patients with positive oligoband Babinski symptom is less pronounced in contrast to 
patients with negative oligoband. 
3. Brain atrophy on MRI results was more pronounced in patients with a positive oligoband and 
is 2.3 points for patient with (+) and 1.01 points for the patient with VE (-). 
CONCLUSIONS 

At acute inflammatory VE debut of disease happens at the earlier age and exhibits more 
pronounced clinical signs of disease nosology. Aggravating factors in the development of acute 
inflammatory reactions in these patients may be hypothermia, stress, childbirth and infection. 
Patients with negative oligoband are less susceptible to these factors. Inflammatory reactions 
complicated clinical course of the disease and accelerated neurodegeneration in patients with 
primary encephalopathy (a special form of encephalopathy, which leads to the development of 
Vilyuisk encephalomyelitis). 
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Optimizing the Use of Radiological Methods of Diagnosis at Examining 
Children and Adolescents for Tb 

 
Shepeleva L.P., Tyurin I.E., Kravchenko A.F., Karymova L.E. 

 
 
Abstract 
The authors proved high informative content of the computed tomography (CT), on the 

basis of the study of diagnostic informative content of radiographic research methods used in the 
survey of children and adolescents on primary pulmonary tuberculosis. CT diagnostic 
significance indicators exceed informative content of traditional radiographic techniques 
(radiography and linear tomography) in 2-2.5 times. A comparative assessment of radiation 
doses received during conventional radiological methods and CT is given. The authors revealed 
the dependence of the received radiation dose from the age, the highest radiation burden falls on 
young children and adolescents. In the result of the research, a high radiation dose at linear 
tomography at low diagnostic informative content was defined, thus indicating the need to 
abandon this method at testing children and adolescents to primary tuberculosis, in favor of CT. 

Keywords: diagnostic informative content, radiation dose, x-ray methods, children and 
adolescents. 

Introduction 
In concordance with the WHO reports, diagnostic imaging methods play important role in 

the choice of adequate therapy, and these methods must be made accessible wherever there is a 
need in them. But the responsibility required to prevent an unnecessary use of these methods is at 
least as important. 

In foreign countries, the efficiency of radiologic diagnosis is often assessed based on the so 
called 3D principle (diagnosis, dose and dollar) [16]. Following the contemporary understanding 
of radiation safety, any radiologic examination must be both useful, and harmless, or in other 
words, the expected benefit must at least outweigh possible risk. 

Chest x-ray is the most often performed x-ray procedure over the world, making 50% of all 
the radiologic examinations [13]. In tuberculosis (TB) management, radiologic examinations are 
indispensable in determining the disease site and stage. The most common clinical form of TB in 
children is intrathoracic lymphadenopathy, which means, that the diagnosis is aimed at timely 
detection of TB infection in these particular organs, and the latter has a great significance in 
terms of prevention of disease complications, spreading or progression to chronic disease [3,8]. 

In accordance with the current regulations on the organization of regular medical checkup 
and registration of TB patient cohorts by anti-TB institutions (Russian Federation Health 
Ministry Order no. 109 “On improvement of tuberculosis preventive measures in the Russian 
Federation” dated March 21, 2003), the coverage and frequency of x-ray examinations among 
children and adolescents are based on the use of standard examination package, which includes 
chest x-ray and linear tomography of mediastinum. 

Conventional chest x-ray remains the basic method of primary examination of thoracic 
organs, due to its rather small radiation exposure, low cost and fairly high diagnostic value, 
compared to other radiologic imaging methods. Effective dose for chest x-ray in adult patients is 
0.1 (digital detector) mSv to 0.4 (photographic film) mSv, according to various authors [7,4]. 

Effective dose equivalent (EDE) is a conventional notion, designating the dose of 
uniformly distributed radiation, which corresponds to the dose of actual radiation received by a 
certain organ (sum of organs) in terms of risk for late effects (measurement unit is a Sievert). 
Average EDE caused by radiation for medical purposes is estimated as 1.5 mSv/year. Roughly 



112 
 

 
 

speaking, exposure of 1 million population would result in approximately 37.5 to 56.3 diseases, 
18.75 deaths, or 6 congenital abnormalities [12,15]. 

Linear tomography is a body section radiography method used as a conventional radiologic 
exam method in 10-15% of patients (in pediatric TB patients performed significantly more often: 
one in two patient is irradiated at least once a year), to refine the chest x-ray findings on 
abnormal macro-zones in lung tissue, hilum and mediastinum. Using standard chest x-ray and 
linear tomography, abnormalities in the intrathoracic lymph nodes can be diagnosed effectively 
only if the lymph nodes are markedly enlarged [2,5,9,17]. 

According to R.V. Stavitsky (1994), EDE for longitudinal linear tomography is higher than 
the EDE for chest x-ray or even fluoroscopy [13]. 

Today, using computed tomography (CT), which is currently recommended as an 
adjunctive method in cases suspected for minor forms of intrathoracic lymph node TB, it is 
possible to determine exactly the abnormalities in all groups of lymph nodes or lung tissues, to 
assess correctly the morphologic patterns in the infected lymph nodes, to describe the 
localization, extent and stage of the infection. 

As it follows from published reports, routine CT in pediatric TB usually shows multiple 
calcified lymph nodes sized 0.2 to 0.5 sm. in 74.6% of cases. This is true even for latent 
tuberculosis infection, signalizing that a good diagnosis in intrathoracic lymph node TB is not 
achieved by means of standard radiologic examinations [1,10,11]. 

CT is a radiologic imaging method of high diagnostic value, but is associated with 
relatively high radiation doses. Alternative opinions occur in the literature. Studies conducted in 
the Russian Scientific Center of Roentgenoradiology have shown that deleterious effect from 
irradiation during CT was significantly lower, than during conventional longitudinal linear 
tomography [6]. 

Relative disadvantage of CT is its high cost, compared to conventional radiologic imaging 
methods, which limits its wider use. 

As far as radiologic diagnosis involves ionizing irradiation, its use in pediatrics must be for 
good reasons, because children are more sensitive to radiation, which can disrupt normal 
development. According to F. Stive (1988), effect of ionizing radiation can manifest as general 
developmental delay, suppression of brain function, bone growth plates, liver function, blood, 
immune and endocrine systems [18]. 

All in all, chest x-ray, linear tomography and CT as methods of thoracic organ imaging are 
unequal in their diagnostic values, radiation exposure and cost. Knowledge of the capacities and 
feasibility of each method or their combination is both important and crucial, and it is the 
specialists in radiologic diagnosis who must act as experts in wise use of diagnostic methods and 
choice of optimal patient examination strategy [14].  

Aim: to optimize the use radiologic imaging methods in examining children and 
adolescents for TB, based on diagnostic value of the methods and radiation exposure. 

The following tasks were formulated to achieve the aim: 
1. To assess the diagnostic value indicators (sensitivity, specificity, efficiency) for 

conventional radiologic imaging methods (chest x-ray, linear tomography) and CT in 
detection of intra thoracic lymph node TB among pulmonary TB patients. 

2. Determine radiation doses for children and adolescents using different radiologic chest 
imaging methods (chest x-ray, linear tomography, CT) and either reference or dosimetry-derived 
effective doses. 

Material and methods 
To calculate the diagnostic value of conventional methods and CT, we used clinical 

radiologic data from 221 pediatric patients, who were examined in the Pediatric Regular Medical 
Checkup (Dispensary) Department of the Research & Practice Center for TB, and 374 pediatric 
patients from T.P.Dmitrieva Republican Pediatric TB Sanatorium. 
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Optimal choice of radiologic imaging methods to examine children and adolescents for 
primary TB of chest organs was made based on calculation of the diagnostic value of each 
method, including: 

- Diagnostic sensitivity (percent of cases tested positive among patients with TB); 
- Diagnostic specificity (percent of cases tested negative among patients without TB); 
- Diagnostic efficiency (mean value between sensitivity and specificity); 
- Positive predictive value (probability of the presence of TB in cases tested positive); 
- Negative predictive value (probability of the absence of TB in cases tested negative). 
For the purposes of dose load calculation, patients were divided to 4 age groups: 0-3, 3-7, 

7-14 and 14-17 years (50 patients in each group). Dose load was determined using two 
calculation methods: reference dose-based and dosimetric. 

For reference doses we used mean dose values for each of the radiologic imaging 
methods, developed by the Dosimetric Research Laboratory of the Russian Scientific Center of 
Roentgenoradiology and Moscow Technical Engineering Institute. 

Reference doses provide very approximate effective dose values, due to the lack of 
account for patient size variability and the specific technical characteristics of the imaging 
equipment. 

Dosimetric calculation of radiation doses was based on DAP meter readings. 
Chest x-ray and linear longitudinal tomography were performed with Multix Pro system 

manufactured by Siemens, equipped with KermaX plus DDP dosimeter for determination of 
effective dose. DAP (µGy·m2) and air radiation field meter readings were measured 
independently of the distance between the x-ray tube and the patient. 

Than the DAP value (µGy·m2) is conversed to age-specific effective radiation dose (E), 
using the formula: 

E = F · Kd, mcSv, where 
F stands for DAP, cGy sm2; 
Kd stands for conversion coefficient to age-specific effective radiation dose, depending on 

the radiologic exam method used, plane, imaging size, source to skin distance, x-ray tube 
kilovoltage, mcSv/(cGy sm2). 

Mean age-specific conversion coefficients for effective doses are given in the Standard 
Procedures MUK 2.6.1.1797-03 "Monitoring the effective patient dose in medical X-ray 
studies". 

CT was performed using “Somatom Emotion Duo” dual-rows spiral scanner (Siemens). 
Effective dose was calculated using the calculation method developed by the Federal Radiologic 
Center (Saint-Petersburg Research Institute for Radiologic Health), Radiological Health 
Department of the Russian Medical Academy of Postgraduate Education, Russian Federation 
Health Ministry Department of State Sanitary-Epidemiological Surveillance, Research & 
Practice Center for Medical Radiology and ZAO (Joint Stock Company) “Meditsinskaya 
tekhnologiia” (Standard Procedures MUK 2.6.1.1797-03). 

Computer Tomography Dose Index (CTDI) is used to characterize source axis dose 
distribution in the air or absorbed dose distribution per 1 scan. Next, effective doses are derived 
using conversion coefficients. CTDI values depend on physical technical equipment parameters 
(tube voltage, filtration, scan thickness etc.) and are proportional to exposure values (amount of 
electricity) mAc. Then, DLPi (mGy · sm) is determined: 

Еi =  eDLP· DLP,   where 
eDLP – conversion coefficient (mSv · mGy-1 · sm.-1) for each anatomic slice i, normalized 

for standard phantom-derived DLP value. 
Effective dose values in children are smaller due to small body size. To calculate DLP in 

children, 16 sm. diameter phantom is used, irrespective of the body region studied. Table 1 
shows conversion coefficients (eDLP) for children of different ages. 
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Table 1 
Age-specific conversion coefficients for conversing DLP values for 16 sm diameter 

phantom to effective doses in children 
 

Examination area 
eDLP 

for adults, 
mSv · mGy-1 · sm 

Age-specific conversion coefficient (years) 
>15 15 10 5 1 0 

Head 0.0023 1.0 1.2 2.0 3.2 5.1 9.5 
Trunk 0.0081 1.0 1.2 1.8 2.6 4.0 7.9 

 
Results 
During the phase 1 of the study, we calculated diagnostic values of conventional 

radiographic methods (chest x-ray, linear tomography) in 221 patients, who were examined in 
the Pediatric Regular Medical Checkup (Dispensary) Department of the Research & Practice 
Center for TB. After complete clinical radiographic examination, 53 out of total number of 
patients examined had localized active TB and residual post-TB alterations in the lungs and 
intrathoracic lymph nodes (true positive cases). In 43 patients, localized TB was excluded after 
complete clinical radiographic examination (true negative cases). In 69 patients with lung and 
hilar abnormalities detected by conventional methods, additional CT examination coupled with 
laboratory tests did not confirm the presence of localized TB (false positive cases). On the 
contrary, 56 patients with supposedly absent TB in the lungs and intrathoracic lymph nodes 
based on conventional methods, CT and laboratory tests established the presence of localized TB 
(false negative cases). 

Radiologic exam results from 374 patients examined in the T.P.Dmitrieva Republican 
Pediatric TB Sanatorium in 2013 were used to determine diagnostic value of CT. After analyzing 
all clinical and radiological data, localized TB in various progression stages and post-TB 
alterations were found in 72 out of 374 patients (true positive cases). After the comprehensive 
clinical and radiological examination including CT, localized TB was excluded in 282 patients 
(true negative cases). In 18 patients, in whom CT showed the presence of lung and mediastinal 
abnormalities, clinical laboratory test results did not confirm the localized TB (false negative 
cases). 2 patients with apparently normal baseline CT scans, in whom localized TB was excluded 
based on laboratory results, dynamic CT examination revealed calcifications in the intrathoracic 
lymph nodes (false negative cases). Based on these findings, we calculated diagnostic values for 
each radiologic imaging method (Table 2). 

Table 2 
Comparison of diagnostic values of radiologic imaging methods in children and 

adolescents during establishing the diagnosis of primary TB of the respiratory organs 
Method of radiologic 

examination 
 

Sensitivity 
 

Specificity 
 

Efficiency 
 

PPV 
 

NPV 
Plain chest x-ray + 
linear tomography 

48% 38% 43% 43% 43% 

CT 97% 94% 95% 80% 99% 

 
Apparently, CT showed the highest diagnostic value in diagnosing TB-induced alterations 

in the lungs and intrathoracic lymph nodes. Diagnostic values of conventional radiographic 
methods were lower by a factor of 2-2.5. 

During the phase 2 of the study, we assessed radiation exposure in 200 patients from 
various age groups, who were examined for primary TB using different radiologic imaging 
methods. Results are shown in Table 3. 
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Table 3 
Dose loads in children and adolescents during chest organs examinations performed with 

different imaging methods and using either reference radiation doses or DAP meter derived 
doses 

 
 
 

Method of 
radiologic 

examination 

EDE, mSv / scan 
Mean age  

0-3 (n=50) 3-7 (n=50) 7-14 (n=50) 14-18 (n=50) 
Dose calculation Dose calculation Dose calculation Dose calculation 
Refere

nce 
doses 

Dosim
etry 

Refere
nce 

doses 

Dosim
etry 

Refere
nce 

doses 

Dosim
etry 

Refere
nce 

doses 

Dosim
etry 

Chest x-ray 0.03 0.04 0.05 0.03 0.07 0.03 0.10 0.05 
Linear 

tomography  
1.14 0.20 1.02 0.15 1.38 0.15 0.90 0.23  

CT 1.7 0.77 1.7 0.66 2.1 0.76 2.8 1.11 
 

Concluding from published reports, effective doses calculated based on reference doses 
are too approximate, and due to impossibility to account for all physical and technical factors the 
margin of error can reach ±150-250%. 

Age-specific effective doses for posterior-anterior chest x-ray ranged from 0.03 to 0.10 
mSv (based on available reference doses) and from 0.03 to 0.05 mSv (based on DAP meter 
readings). 

Alterations in intrathoracic lymph nodes were detected by means of standard chest x-ray 
alongside with linear longitudinal tomography. Effective doses were rather high (0.9-1.3 mSv for 
reference-based calculation and 0.15-0.23 mSv for DAP measurement-based calculation) due to 
the following reasons: 1) the need to cover large imaging areas by a direct beam and under 
various angles, to visualize important organs, and hence to increase radiation amount to achieve 
proper photographic density; 2) posterior-anterior plane, usually associated with intensive 
irradiation of the liver, stomach, esophagus, lungs, as these organs are not shielded by the 
skeletal system. Effective doses for linear tomography were 5 times higher compared to those for 
plane chest x-ray. 

Age-specific radiation doses for CT were 1.7-2.8 mSv (calculated based on reference 
doses) and 0.66-1.11 mSv (calculated based on DAP meter readings). Radiation doses for CT 
were 2 (reference-based effective doses) or 4-5 times higher (DAP meter-derived effective 
doses), compared to linear tomography. 

DAP meter-derived calculation of the effective doses showed age-dose relationship: the 
highest radiation doses were associated with infancy and adolescence in all imaging methods 
studied. Likewise, radiosensitivity is known to be dependent on the age: the smaller the age, the 
higher the radiosensitivity. 

Conclusions. Comparison of the results of conventional radiographic examination (chest 
x-ray and linear tomography) with the results of CT showed that: 
- Calculation of diagnostic values confirmed superiority of CT over chest x-ray and linear 
tomography in diagnosing TB-induced alterations in intrathoracic lymph nodes and lung tissue; 
- Radiation exposure during linear tomography and CT is significantly (5 to 25 times) higher 
than exposure during chest x-ray; 
- Linear tomography is irrelevant in the contemporary context, due to its low diagnostic value 
and high radiation exposure; 
- In children and adolescents from risk groups for TB (contact patients, patients with tuberculin 
skin test conversion, and patients with hyperergic reaction to 2 TU or Diaskintest) CT should be 
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preferred, and conventional radiographic imaging methods (chest x-ray and linear longitudinal 
tomography) should be avoided, due to higher diagnostic value of CT. 
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Injuries in The Rs (Y) Children 
 

Dyachkovskaya V. E. Ivanova O. N., Argunova E.F. 
 
 
Abstract 

In the present article we presented the study results of the dynamics of injury indicators 
of different etiology among children of the Sakha Republic (Yakutia). We marked increase in the 
number of home, school and beating injuries among children. At analyzing the age 
characteristics of injuries we revealed the greatest number of home injuries among children in 
the age period from 2 years to 5 years, street injuries in children from 7 to 13 years. We also 
marked seasonality of the street and car injury with the increase in spring and summer (March-
May - June-August). Seasonality of bite injuries in the summer (June -July-August) was noted. 

Keywords: injuries, fractures, bruises, beatings, katatrauma, car injury. 
 
Introduction 

According to the WHO data, quantity of trauma at children in economically developed 
countries increases from year to year. Prevention of children's traumatism is an important 
medico-social problem. The child’s trauma can lead to serious consequences, and sometimes to 
death. Quite often trauma, got in the childhood, becomes the reason of permanent functional 
violations in an organism. So, changes can lead to a curvature or extremity shortening. The hems 
remaining after burns pull together joints, limiting their mobility. Insufficient physical activity of 
fingers owing to wound of a brush limits subsequently choice of profession. After concussion the 
affected for many years complain of headaches, sleeplessness, bad memory, impossibility to 
concentrate [1, 2]. 

In children of early age home accidents are generally observed: falling, bruises, burns, 
poisonings, wounds by sharp, pricking subjects, hit in airways of emetic masses, various small 
subjects. All these injuries are connected with irresponsible behavior of parents. 

Children of early age suffer from street (transport) traumatism less often. But also here 
the inattentive relation of adults to observance of traffic regulations, their indiscipline, and 
insufficient supervision over the child is the main reason of accidents. In prevention of children's 
traumatism adults have to consider constantly features of development and behavior of the child 
of early age. 

Research objective: To study dynamics of traumas of various etiology in children of 
Republic Sakha (Yakutia). 

We analyzed the reports of reception and diagnostic office of   National Centre over the 
last 5 years.  

Results of research: Growth of number of traumas of various etiology in children in the 
Republic Sakha (Yakutia) over the last 5 years is noted. So, indicators of home accidents of 2009 
made the 3477th child, for 2013 5037 children (table 1) addressed with home accidents already. 
From among addressed, children who demand medical care and supervision are hospitalized. In 
the Republic of Sakha (Yakutia) increase of number of a beating among children over the last 5 
years is noted. In 2009 are hospitalized with a beating in National Centre - 78 patients (57.9%), 
in 2010 of-113 children, in 2011 – 73 children, in 2012 - 91 child, in 2013 - 89 children. Over 
the last 5 years the number of children with home and street accidents (Tabl 1) increased. In age 
structure of the children who have addressed with different types of street traumas in an accident 
ward of National Centre children aged from 7 до13 prevail years. Home accidents are noted 
more often in age group from 2 to 5 years, it is connected with expansion of contacts of the child 
and oversight of parents. Sports traumas are more often noted at children of 10-15 years. 
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Seasonality of street and autoinjuries with increase during the spring and summer periods 
(March-May-June-August) is noted. 

 Seasonality of the bitten traumas is noted during the summer period (June-July-August is 
also marked. 

Unfortunately, scheduled maintenance on the prevention of traumas at children in the 
Republic of Sakha (Yakutia) is insufficient.  Further, carrying out preventive actions (work with 
parents and teachers) is necessary.  

Conclusions: 
1. Growth of quantity of traumas in children in RS (Y) over the last 5 years is noted. 
2. Implement and development of programs of the prevention of traumatism in children 

in schools, training of teachers in first-aid treatment in children with traumas are 
necessary. 
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Table 1 
Type of injury of children for 2009 until 2013 years 

Type of injury 2013 2012 2011 2010 2009 
Home traumas 5037 4827 4258 4070 3477 
Street traumas 3242 3427 3140 3047 2874 
School traumas 885 725 719 750 643 
Sport traumas 316 343 296 252 211 
Bitten traumas 115 144 141 162 157 
Autotraumas 158 205 198 162 157 
Каtatraumas 207 236 192 223 245 
Beating traumas 89 91 73 113 78 
Burns 0 1 2 0 5 
Fire-arm Wound 2 1 3 1 4 
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Role of Natural Food From Local Products in a Diet of the Population 

Of the Republic of Sakha (Yakutia) 
 
 

ABSTRACT 
One of the main conditions of safe human life in extreme conditions is high-quality food 

which compensates negative impact of climate on an organism therefore at the northern people 
the huge attention was paid for a long time to good healthy food. 

The original ideas put in a traditional image of food of northerners: the dairy food, 
koumiss, saltless diet, the natural food, the increased consumption of high-calorific food in the 
conditions of low temperatures and many other things in the conditions of chronic tension are 
expedient and are propagandized around the world. 

Now national sour-milk products as a healthy and nutritious product experience the 
rebirth and need for them at the population of Yakutia starts increasing, thereby everything is 
surer being defined in the food market not as a delicacy, and as a daily dietary and 
environmentally friendly product. 

Production of the northern domestic and trade animals, nature gifts has a high nutritional 
value because it contains large amounts of proteins, fats, minerals, vitamins and biologically 
active agents (BAA). Therefore it is a valuable national resource, on the rational use of which it 
should be paid special attention.  

High biological and nutrition value of the Yakut national products allow to include them 
not only in the menu of catering establishments but also in a diet of social food. 

Keywords: traditional food, natural food, food ration, foodstuff. 
INTRODUCTION 
The metabolism which is a fundamental principle of life, in an organism is provided with 

the processes proceeding at the most different levels – from organismal to cellular and 
subcellular – and directed on homeostasis maintenance. Over millions of years of animal 
evolution metabolism was formed as a result of the organism's relationship with nature, part of 
which he was himself. More than 40 thousand generations of ancestors of the person (from them 
more than 15 thousand generations of people) consumed exclusively natural food which 
components acquired by an organism, became the integral material structures of his body. The 
food available to the person had natural, natural complexes of biologically active agents inherent 
in everyone product and a ratio of the main components. 

One more circumstance distinguishing food of the modern person from created evolution, 
that the most various combinations of feedstuffs in one meal, having artificial character 
depending on addictions and traditions of the certain person and the whole communities is now 
consumed is. In this case, as it will be shown further, activity of a gastrointestinal path is at a loss 
and broken and the metabolism is broken finally [11]. 

Food has to satisfy need of an organism for all necessary food components: proteins, fats, 
carbohydrates, vitamins, water, mineral substances, cellulose, etc. It is natural that providing this 
condition demands accurate planning of a diet. Thus it is necessary to consider surely not only 
needs of the person, but also his specific, professional, household and other features, and also the 
current functional state. So, for people of an asthenic constitution (the thin-boned, thin person 
with a narrow thorax, high activity of exchange processes) it is recommended to use more than 
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high-calorie products: grain, sweet berries and the fruit, the poorly thermally processed 
vegetables, vegetable and animal fats, fowl, fish, sour-milk products and so forth. For people of a 
hypersthenic constitution (the powerful frame, well developed muscular system, tendency to the 
body weight accumulation, and the lowered activity of exchange processes) mainly easy food 
can be recommended: grain, vegetable oils, fruit and vegetables with the high content of 
cellulose, bean, spices, fowl, etc. Intermediate characteristics of food are recommended to people 
of a normosthenic constitution (an average constitution, intermediate activity of a metabolism). 
At a diet choice the special attention should be paid and on level of intellectual development of 
the person, and on type of its higher nervous activity [9, 4]. 

During the planning and a choice of a food allowance it is necessary to give preference to 
the products which have been grown up in the region as they bear in themselves information on 
features of climate and a growth place. The prerequisite of such recommendation is that plants 
usually develop those substances which help them to counteract adverse local conditions; – it is 
natural that the person consuming these products, itself being a bioparticle of this region, raises 
the adaptation opportunities. Not smaller value has also compliance of nature of food to seasons 
of a year cycle. So, at an external heat in the summer heat reproduction by an organism reduces, 
and heatloss is increased by the use of the crude vegetable products having considerable 
moisture content, low caloric content and causing rather small statistical and dynamic effect, in 
itself raising body temperature. On the contrary, the use of the natural products having not only 
high power potential (fats, porridges, nuts), but also stimulating heat generation (meat, a bird) 
and containing in the concentrated look abundance of biologically active agents (for example, 
dried fruits) is more preferable in the winter. 

According to the epidemiological researches conducted in Russia, it is revealed that one 
of the reasons of deterioration of health of adult population, women and children, very low 
education level in questions of healthy food is. It is everywhere proved that low social level of 
the population, change of food habits lead to violations of food [14]. 

Systematic large-scale epidemiological researches of a condition of the actual food and 
population health in various regions of Russia and the world allowed to establish a number of the 
basic facts: 

• The lowest level of energy consumption at the population of the developed countries of 
the world, including Russia; 

• The most widespread violations of the food status lead to decrease in level of health and 
promote development of such diseases, as cardiovascular, diabetes of the second type, 
osteoporosis, etc. [11]. 

Estimating food of the population of Russia as a whole and its regions it is possible to 
draw a conclusion on discrepancy of the developed structure of consumption of foodstuff to the 
modern principles of healthy food. The package of measures is necessary for situation change 
towards formation of a healthy food allowance for the majority of the population. Considering 
considerable distinctions and possibilities of regions, in each subject of federation it is necessary 
to develop the program considering features and prospects of development of regions [4, 5]. 

In works of many scientists distinctions in types of food of the population living in 
different geographic latitudes are shown. So, for indigenous people of Yakutia the proteinaceous 
and lipidic type of food promoting formation of "polar metabolic type" is characteristic. It is 
characterized by the high contents in a daily diet of protein (15% and above), fat (35% and 
above), carbohydrates (50% and below), unlike "the European type" in which carbohydrates 
prevail. For a detailed assessment of a condition of food and its interrelation with health, and 
also for increase of efficiency of the republican programs directed on improvement of a state of 
health of the population, it is necessary to carry out continuous monitoring of food of various 
segments of the population of the Republic of Sakha (Yakutia) [10]. 
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One of the main conditions of safe human life in extreme conditions is high-quality food 
which compensates negative impact of climate on an organism therefore at the northern people 
the huge attention was paid for a long time to good healthy food. 

The Republic of Sakha (Yakutia) is one of large subarctic and Arctic regions of the 
Russian Federation. That emphasizes special climatogeographic, natural and landscape 
conditions and features of influence of these factors on a population state of health. In this 
regard, ensuring optimum activity of the population of Far North gains extremely important 
social and medical importance. The special place is taken thus by questions of catering services 
of various groups of the population [7]. Moreover Far North is a multicomponent extreme factor 
for the person and has versatile negative impact on a human body of a specific production and 
ecological component, causing a number of changes of a metabolism and functional activity of 
all its systems, as well as changes need of an organism for energy, food and biologically active 
components of food [14, 18]. It is known that in the course of acclimatization of the person to 
extreme conditions of Far North the factor of food plays exclusively large role in preservation of 
health and ensuring efficiency of the person.  

In the analysis of consumption of food in households for 2001-2012 it is shown that the 
first place in food of inhabitants of Yakutsk belongs to the grain products, the second – dairy, the 
third – to potatoes, and meat and fish products were displaced on the fifth and eighth place, 
respectively. Results of this research confirm that nature of food of city (Yakut) population 
underwent essential changes, and the structure of consumption of food comes nearer to the 
European type. 

To V. M. Tyaptirgyanova (2004) it is established that the actual consumption of meat 
products on one inhabitant of Yakutsk below recommended sizes for 56,2%, dairy products – for 
60%, fishes – for 34,6%, eggs – for 52%, vegetables – for 41%, fruit – for 94%, sugar and candy 
stores – for 41,8%, and consumption of fats, bakeries, potatoes above recommended sizes for 
4,6%, 38,3%, 13% respectively [18]. 

By researches of the last years it is proved that food sets of inhabitants of RS(Ya) were 
characterized by decrease in quantity of products of an animal origin, fruit and increase in a 
quota grain and sweets. In a food allowance the ratio of proteins of an animal and a 
phytogenesis, ω6 and ω3 polynonsaturated fatty acids  is broken[8]. 

Irrespective of an ethnic origin of inhabitants the structure of diets, their chemical 
composition gets carbohydrate type, characteristic for inhabitants of the European countries. 
Irrespective of seasons of year, food allowances are characterized by the low content of water-
soluble vitamins. 

It is also established that in a carbohydrate component of a diet the refined carbohydrates 
prevail and the average daily power value of food allowances of the population decreased to 
Central European sizes – 2506 kcal. It is proved that food of inhabitants of northern regions 
doesn't correspond not only recommended for these areas of the republic, but also to the standard 
norms of food. The diet of the people of the North which differed earlier the high content of 
proteins, fats, comes nearer to the "European" type, generally at the expense of a carbohydrate 
component [10, 6]. 

In the analysis of mineral and vitamin structure of food allowances of adult population of 
RS(Ya) according to 6 uluses and 2 cities (2001-2012) considerable deficiency of mineral 
substances and vitamins which has nature of the combined insufficiency is revealed. Deeper 
deficiency of mineral substances and vitamins at the female population is noted. Deeper 
deficiency of potassium, magnesium, iron and vitamins A, is revealed by B2, PP, C at 
indigenous people. Among not indigenous people deficiency of calcium, phosphorus and B1 
vitamin is noted. 

Numerous literary data testify to characteristics of structure of food of the indigenous and 
alien people of the North connected with the use not carbohydrates, and a significant amount of 
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meat and fish, fats that causes traditionally developed proteinaceous and fatty type of food with 
deficiency of many micro and macronutrients.  It should be noted that features of the actual food 
of the Republic of Sakha in modern conditions are studied insufficiently.  At the same time, 
given about the actual food of various groups of the indigenous and alien people of the Republic 
of Sakha, justifications of qualitative and quantitative structure of a grocery set and development 
of physiological norms of food for various groups of the population of Far North are necessary 
for carrying out improving actions [12, 6].  

The people Sakha throughout long historical time developed the original system of the 
balanced food with a rational ratio of all elements necessary for the correct metabolism in an 
organism [1, 9].  

The original ideas put in a traditional image of food of northerners: the dairy food, 
koumiss, saltless diet, the natural food, the increased consumption of high-calorific food in the 
conditions of low temperatures and many other things in the conditions of chronic tension are 
expedient and are propagandized around the world. 

Our North is famous for valuable grades of fish. Stroganina from fresh-frozen "white" 
fish and various fish dishes were at all times the supplier not only valuable protein, phosphorus, 
calcium, vitamins гр. And, D and others, but also the valuable cod-liver oil compensating for the 
deficiency of vegetable fats. Besides, in fats of the fishes living in cold waters, there are the 
specific polynonsaturated elements which are so necessary for a human body – for its beauty, 
force and endurance. 

Fish is high on the list on a nutrition value among food of an animal origin (meat, a bird, 
milk, eggs, etc.). It is caused by existence in a product of full-fledged proteins, easily assimilable 
fats, vitamin-rich which prevent fragility of blood vessels, interfere with cholesterol adjournment 
in a liver of the person and prevent his organism from harmful effects X – beams. They are the 
main source of the thermal energy necessary for commission of physical and mental work. Some 
nonsaturated acids can be recommended as a powerful tool for atherosclerosis and coronary heart 
disease prevention. 

Fishes present at meat not proteinaceous (extractive) nitrogenous substances play an 
important role in digestive processes, causing allocation of digestive juice and appetite to food. 
Some of these substances can serve as a plastic and power material (peptides, free amino acids) 
[9]. 

Northern fish, is rather rich with the content of calcium and the phosphorus, allowing to 
consider them as an additional source of receiving preparations of calcium.  

Meat of northern animals, including the Yakut horse, northern domestic deer, the Yakut 
cattle differs a high nutrition value, protein-rich, fats, macro - and microcells, vitamins, 
polynonsaturated fatty acids [12, 13].  

In the conditions of influence of low temperatures at northerners the specific so-called 
"polar", proteinaceous and lipidic type a metabolism was developed.  It means that in the north 
food has to be based with a little big inclusion of proteins and fats at the smaller relative power 
importance of carbohydrates [10].  

In this regard in a diet of the person in the conditions of the North the considerable share 
is occupied by meat products among which the important place is taken by meat of the Yakut 
horses. The best on flavoring and dietary qualities meat products turn out at a face of the young 
horses that have been grown up at the year-round pasturable contents. Meat of them is high-
calorific, has a pleasant exterior and is evenly penetrated by fatty layers. Zherebyatina is much 
easier digested and acquired, than beef and concedes in it only to venison. 

It is good in boiled form, as a main dish, especially tasty and useful in crude as stroganina 
[2, 13, 15]. 

Fat substantially causes a nutrition value of meat, his tenderness, raises tastes.  Horse fat 
soft, yellow; at foals and young growth the almost white.  The melted fat being smeared, yellow 
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color.  On the chemical composition and organoleptic indicators it doesn't concede to fats of 
other lethal animals.  Fat of horses has high iodic number, easily swimming trunks, is rich with 
fatty acids, carotene and vitamin A.  The fat use жеребятины interferes with adjournment of 
cholesterol and development of an atherosclerotic plaque [10, 13].  

Horse liver is very useful product. It contains vitamins A, B1, B2, B6, B12, C, PP, and 
also calcium, magnesium, phosphorus, and iron [13]. 

Blood has high nutritional value.  Blood contains many full-fledged proteins.  Its main 
advantage – it contains iron in easily acquired form [9].  

National dairy products of Yakuts are the traditional food providing requirement of the 
population in nutrients in severe conditions of Yakutia.  So, Yakuts at the expense of dairy 
products provided more than 50% of requirement for food.  Therefore in old times each family 
tried to use milk without loss, preparing from milk in summer months oil, cottage cheese, 
various sour-milk products (sorat, the byyrpakh), and recycled milk on choxon, the hayakh, tar 
which consumed in winter time in the fall[1, 9, 15, 16].  

In Yakutia as in the southeast regions of the CIS and in some countries of Asia, sour-milk 
drink from mare's milk - koumiss is widespread. In the medical purposes it is used at pulmonary 
tuberculosis. It improves digestion, blood formation, exchange processes in an organism, 
promotes suppression of putrefactive processes in intestines, to increase in stocks of all vitamins 
B an organism thanks to what organism resilience to diseases  increases [3, 9]. 

These valuable qualities of koumiss are caused by all complexes of the curative 
substances which are its part: proteins, carbohydrates (lactose), enzymes, microcells, antibiotics, 
vitamins: A, B1, B2, B12, D, E, C (especially high content), etc. 

Now national sour-milk products as a healthy and nutritious product experience the 
rebirth and need for them at the population of Yakutia starts increasing, thereby everything is 
surer being defined in the food market not as a delicacy, and as a daily dietary and 
environmentally friendly product [1, 9, 17]. 

The problem of dysbacteriosis becomes more and more actual in Yakutia in connection 
with decrease in the immunological reactivity arising at people generally owing to ecological 
changes.  Therefore for maintenance and restoration of microflora of a digestive tract it is 
necessary to use the Yakut national sour-milk products.  containing natural additives from 
unique Yakut raw materials.  Follows also will emphasize that such biologically active 
supplements, as products of processing of wild berries, wild-growing food plants etc.  have to 
take an appropriate place as a part of the combined dairy products having provided finishing 
them to the most broad masses of the population, increase of biological value of food without 
any increase in its caloric content that is especially important for prevention of violation of a 
fatty exchange and cardiovascular diseases.  

High biological and nutrition value of the Yakut national products allow to include them 
not only in the menu of catering establishments but also in a diet of social food. 

It doesn't raise doubts that food of the person is one of the most important factors of its 
activity. The correct catering services allow to support and strengthen health, and violation as it, 
unfortunately, most often and happens in the modern world, conduct to emergence of many 
alimentary diseases. 
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