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Kolesnikov V.A., Rudnev S.G., Nikolaev D.V., Anisimova A.V., Godina E.Z. On a new protocol of the Heath-Carter somatotype assessment using software for body composition bioimpedance analyzer (4-13)

Along with traditional anthropometric methods, various schemes of somatotyping and body composition assessment are used for the individual and population characteristics of physical development. Of them, the bioimpedance analysis (BIA) is the most common due to non-invasiveness, portability, relative reliability and ease of use. In our previous work, we have established a possibility of using bioimpedance for the assessment of the Heath-Carter somatotype in children and adolescents. The advantages of bioimpedance somatotyping over anthropometry are widespread use of the same type of BIA analyzers, efficiency, and less stringent requirements for the measurer’s qualification.

Our aim was to automate the Heath-Carter somatotype evaluation procedure within the bioimpedance study, to develop a somatotype evaluation protocol, and to clarify the formulae of somatotype assessment using bioimpedance in children and adolescents.

The protocol of the Heath-Carter somatotyping is developed within the software ABC01-0362 of the ABC-01 ‘Medas’ bioimpedance meter (Medas Ltd, Moscow). For illustration of its potential use, the data of anthropometric measurements of ethnically Russian schoolchildren aged 7–18 years from Moscow, Arkhangelsk, Arkhangelsk region and Elista (N=3399) were used. New formulae are constructed for the evaluation of the endomorphy and mesomorphy components:

Endomorphy = –2875/R50 + 0.625 х BMI – 0.042 х BM – 0.23 х Sex – 2.33 (R2=0.83, SEE=0.65);

Mesomorphy = 1467/R50 + 0.552 х BMI – 0.096 х BM + 0.59 х Sex – 4.22 (R2=0.86, SEE=0.47),

where R50 is the resistance (Ohm) at a frequency of 50 kHz, BMI is the body mass index (kg/m2), BM is the body mass (kg), and Sex is 1 (male) or 0 (female). These formulae are characterized by the increased accuracy for mesomorphy score. The protocol features enable for data grouping, 2D data visualization on the somatogram, the assessment of intragroup variability, frequency distribution of the somatotypes, and data export.

Thus, automatic evaluation of the Heath-Carter somatotype in children and adolescents is realized within the standard procedure of bioimpedance measurements. The developed protocol significantly extends the potential of bioimpedance analysis to study physical development and morphological status on individual and population levels.
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Khomyakova I.A., Balinova N.V. The population of Western Mongolia: anthropometric study of Torguts and Derbet (14-26)

This study undertakes a comparative analysis of anthropometric data of two ethnic groups, Torghuts and Derbets, collected during the 2015 expedition to Khovd and Uvs Aimags in Western Mongolia. When collecting the material, we took account of tribal affiliation of the respondents up to the third generation. To undertake a comparative analysis of morphological features of Torghuts and Derbets in the context of epochal variability, we used the data of D. Tumen (1983–1989) and data on a group of Derbet females of Mongolia [Antropoekologiya Centralnoy Asii, 2005]. Anthropometric survey was carried out using standard methods [Bunak, 1941]. The program included measurement of longitudinal and transverse body dimensions, body and fat (skinfold) girths, head and face measurements. A series of indices was calculated to describe body proportions and head and face shapes.

No significant differences were found between the samples of modern Torghuts and Derbets for most morphological parameters describing body measurements and shape. Age variability in Torghut and Derbet groups is mainly related to increasing girth and fat (skinfold) dimensions. When comparing samples of Derbet females examined at different times with an interval of 25 years, significant time shifts were observed in body length and weight, leg length and other dimensions. Secular variation in body length, head and face sizes was analyzed in the samples of Torghuts and Derbets surveyed in 1983-86 and 2015. Both male and female modern Torghuts and Derbets are characterized by increased body length, longitudinal head diameter, physiognomic facial height and some other dimensions. A significant decrease in cephalic index in male and female Derbets and female Torghuts is observed.
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Bondareva E.A. The endogenous and exogenous factors influencing obesity (27-36)

Obesity is a growing epidemic which presents a significant clinical problem. While some years ago this was only regarded as a problem for developed countries, recently the same trend is observed in developing countries. Overweight and obesity results from an imbalance in energy homeostasis, whereby the consequences of excessive calorie intake are not balanced by increased energy expenditure. Among factors influencing obesity risk are: genetic predisposition, activity of brown fat tissue, physical activity level, diet, socioeconomic status, environmental factors. As obesity and overweight causes several common diseases, such as type 2 diabetes mellitus, hypertension, cardiovascular diseases and increased risk of certain types of cancer. The knowledge of the complex of «obesity promoting» factors should be used in early prediction of obesity and prevention in all groups of people with high level of obesity risk. In the presented paper different types of adipose tissue and some metabolic and functional characteristics are reviewed. Also, molecular-genetic determinants of obesity and general exogenous factors influencing obesity are reviewed.
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Fedotova T.K., Gorbacheva A.K. Diversity of newborn body dimensions and female pelvic parameters in relation to stabilizing selection (37-58)
Since the very beginning of the evolutionary history of our species, the newborn body dimensions were caught in the midst of a tense irreconcilable biological conflict. The necessity of the perfect bipedia, giving definite energy advantage to the human ancestors, came into conflict with the necessity to deliver a large foetus with high-volume brain. In other words, the selection on the advanced intellect came into conflict with the selection on the survival of a female through the delivery. Once achieved, the balance between the widening of the female pelvic dimensions and the limitation on the intrauterine development rate is being maintained through the whole history of our species. And the main arbitrator and the watchdog committee on the biological balance maintaining is the stabilizing selection. The aim of the present review is to generalize facts on the known autonomy and space/temporal stability of two somatic trait systems – newborn body dimensions and female pelvic dimensions. And this is done in a joint space of somatic traits of our species as a whole. Our study is based on literature data and the results of own investigations, involving vast anthropological and medical database (69 samples of newborns with over 70 000 individuals and 60 female samples from Eurasia). The facts discussed do not give exhaustive picture, being based mainly on Russian studies and data. Still because they embrace the population of the sixth part of the world, this allows us to assume, with some reservations, that newborn body mass and female pelvic width, or, broadly speaking, newborn body dimensions and female pelvic dimensions, can be reviewed as specific over-ethnic parameters illustrating certain species optimum. Newborn body dimensions and female pelvic dimensions are characterized by centripetal tendencies, driving the values of the dimensions towards the universal species norm. Evidences of pelvimetric and anthropometric dimensions’ autonomy and the autonomy of growth dynamics of the pelvis through the process of development are discussed; though scanty, these evidences seem convincing and deserve attention. Evidence of temporal dynamics of newborn body dimensions and female pelvic dimensions and their synchronicity is discussed, as well as evidence on synchronicity of geographical variations of newborn dimensions and female pelvic width. This analysis needs more extensive data and more precise biometrical methods. The specificity of maintaining the balance between two systems of dimensions – newborn dimensions and female pelvic dimensions – attain, apparently, new specifics in present-day artificial high-stress anthropogenic environment. Adaptation to this environment demands not only the presence of physiological mechanisms, but also nonspecific mechanisms that raise the resistance of the organism and is determined by Hans Selye as heterostasis. Long term trends in the increase of leptosomy in young women and their newborns might reflect new mechanisms of adaptation on various system levels – biological and behavioral.
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Zhabagin M., Sabitov Zh., Agdzhoyan A., Yusupov Y., Bogunov Y., Lavryashina M., Tazhigulova I., Akilzhanova A., Zhumadilov Zh., Balanovsky O., Balanovska E. Genesis of the largest tribal-clan group of Kazakhs – Argyns – in the context of population genetics (59-68)
Argyns are the largest tribal-clan group of Kazakhs, but their genesis remains debatable. This discussion may be reduced to two opposing points of view of their origin – Turkic or Mongolian, and to a confrontation of traditional versions of the genealogy of Kazakhs (Shezhire) with a single biological ancestor of Argyns and a version that Argyns are a union of tribes of different origin. Objective of research: to present a genetic portrait of Argyns based on Y-chromosome polymorphism and to consider different versions of Argyn genesis in terms of their gene pool.

Genetic portraits of nine lineages of Argyns were created during the work (N=384) based on Y-chromosome markers (17 STR and 44 SNP); their genetic pool was analyzed in the Eurasian genetic context, various historical and ethnographic versions of Argyn origin were considered in the gene pool plane. Conclusion: the gene pool of the proto-Argyns (paternal line) is marked by haplogroup G1 of Y-chromosome and goes back to peoples of the Indo-Iranian language family. According to the genetic distances, the Argyns are close to the Iranian peoples (Assyrians, Baluchis, Iranians, Mazanderani, Kurds); and the oldest known today carrier of haplogroup G1 was found in western Iran. Versions of the origin that are based on ethnonym similarities have not been confirmed by the genetic analysis. Comprehensive study of the genealogy and the Argyns’ gene pool suggests that the Argyn’s ancestor with haplogroup G1 is the Golden Emir Karahodzha (XIV century), or his immediate ancestors. Phylogenetic dating of haplogroup G1 branches suggests that G1 was already present in the Eurasian Steppes (among Kazakh, Bashkir, and Mongol ancestors) starting from the early Iron Age. The expansion of G1 within Kazakhs’ gene pool is dated from 750 to 470 years ago. G1 marker, specific for Kazakhs and Argyns, is the L1323 marker.
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Bondareva E.A., Negasheva M.A., Grudieva A.V., Tarasova T.V. T/A-polymorphism of the FTO gene is associated with fat accumulation traits in youngsters (69-77)
Early prediction of obesity risk will be facilitated by the identification of the main genes and their relevant genetic variants. Outstanding among the many genes associated with obesity is the FTO gene. SNP’s in the first intron of the FTO gene are associated with overweight and obesity risk. The FTO T/A-polymorphism has emerged as one of the most important obesity susceptibility gene variants known to date, which has been studied in different ethnicities, among obese people and people with metabolic syndrome, and among cohorts with different socioeconomic status. The aim of the present paper was to study associations between T/A-polymorphism of the FTO gene and obesity-related morphological traits in youngsters of both sexes. 

227 students of different Saransk universities (122 females and 105 males), aged from 17 to 23 years, took part in the investigation. The program included anthropometric measurements (30), and the collection of buccal smears for genetic analysis (FTO, rs9939609). Distribution of the genotype frequencies is consistent with Hardy–Weinberg equilibrium, and, in general, is the same as in the European populations. Significant differences are revealed for obesity-related morphological traits: in the male subgroup AA genotype carriers have increased total body fat accumulation, higher waist-to-hip ratio with primary abdominal fat accumulation. In the female subgroup these trends are not statistically significant. But female students with AA genotype demonstrate higher values for skinfold thickness and increased waist-to-hips ratio. It is possible that individual predisposition to overweight and obesity will appear in female carriers of the risk genotype later with age.
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Perevozchikov I.V., Shpak L.Y. The topological approach to the study of the variability of dermatoglyphic traits (78-84)
In the February issue of the journal Nature an article «Dermatoglyphic topology» by Professor L.S. Penrose [Penrose, 1965] was published. This article offered a slightly different counting system of dermatoglyphic patterns on the palmar side of the hand. It was based on counting loops and triradii for both the fingers and the palms and soles, and could be described by a simple formula. The application of this methodology revealed its practicality in family genetic analysis of patterns [Loesch, 1971] and discriminant analysis of dermatoglyphic traits in people with various forms of trisomy [Penrose, 1966; Penrose, Loesch, 1970]. The authors of the article have used this method when analyzing samples from modern populations of Kamchatka, with different variations of demographic structure. The main results of the comparative analysis of dermatoglyphics in Kamchadals and migrants have been cited earlier [Perevozchikov et al., 2016]. The following paper presents an intra-group analysis of samples that have different history of their gene pools.

Triradii frequency allocations are described by the Gaussian curve. In other words, the character «total triradii» has a similar nature of variability with conventional quantitative traits. This gave us the opportunity to check out some current views on the association of dermatoglyphics with body morphology. Intra-group variability of dermatoglyphic traits (estimated number of triradii) in the two samples with different population structure in our study proved to be virtually identical. This primarily indicates the invariance of dermatoglyphic system when considering population aspect. The distribution of the number of triradii as a Gauss curve gave us an opportunity to evaluate using standard statistical methods the association of dermatoglyphic traits with some of the morphological characteristics of the human body. Association of dermatoglyphic traits (number of triradii) with morphological characteristics (absolute body size, body composition assessment and constitutional types) did not show the presence of credible links. The results of this study can be considered as preliminary, taking into account the relative paucity of our samples and a limited number of traits analysed.
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Zadorozhnaya L.V. Body Mass Index as a factor in the appearance evaluation in adolescents (based on student survey in Arkhangelsk city in 2009–2010) (85-91)
Patterns of body mass index (BMI) have been analyzed in children and adolescents of the city of Arkhangelsk measured in 2009 cross-sectional study using standard anthropometric techniques (462 girls and 372 boys of middle school age) and interviewed by the author (self-assessment parameters) (114 boys and 172 girls). These individuals have been divided into groups by calculated BMI, gender, age and constitutional type. Spearman’s rank correlation coefficients between the type of constitution, individual value of BMI and self-assessment parameters were calculated. Also, analysis of BMI distribution in children with different constitutional types was performed. Relationship between self-esteem in adolescents, their perceptions of «normal» and «excess» weight and calculated BMI was considered. 
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Semenov M.M., Martirosova K.E., Martirosov E.G. Somatotype of highly skilled female wrestlers from different weight categories in light of sexual dimorphism (92-100)
The strongest wrestlers (162 females and 105 males) were examined using anthropometry and anthropological photography. For the first time it is found that the most frequently occurring somatic types for wrestlers of all Olympic weight categories are endo-mesomorphic and meso-endomorphic types. The frequency of somatic types varies somehow depending on the weight category. Thus, in the weight categories of 48 and 53 kg meso-endomorphic types are more common (33.3–48.8%); in the weight categories of 58, 63 and 75 kg endo-mesomorphic types are more common (57.6, 51.9 and 60.0% respectively). For wrestlers in the 69 kg weight category meso-endomorphic types are more common (57.1 %).

Sexual dimorphism in the degree of development of somatotype components among the strongest wrestlers showed that female wrestlers, both in conditional weight categories and in merged array, have, on an average, 33–38% stronger developed endomorphic component and 40–47% weaker developed mesomorphic component. Ectomorphic component is slightly more pronounced in female wrestlers (7–18%).

An exception are wrestlers from the average conditional weight category. Males from this category have stronger developed (5%) ectomorphic component. It is shown that among female wrestlers meso-endomorphic types are observed 40% more often, while among male wrestlers endo-mesomorphic types are 33–40% more common and ecto-mesomorphic types are 7–25% more common. The obtained data are interesting for the anthropology of sports and for the theory and practice of sports, and can be used in the selection process and recruitment of higher sports groups and national teams in women’s freestyle wrestling.
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Schuplova I.S., Bets L.V. Body mass components and somatic types of patients with Type 1 and Type 2 diabetes mellitus (101-109)
This work is devoted to studying males and females of two age groups (20 to 40 and 41 to 60 and older) suffering from Type 1 and Type 2 diabetes mellitus. Of these, 215 individuals are suffering from Type 1 (106 females and 109 males) and 252 individuals are suffering from Type 2 (137 females and 115 males). For the first time we present characteristics of body mass component distribution and constitutional specificity of patients with classic Type 1 and Type 2 diabetes mellitus for each age and sex group in comparison with healthy individuals. These results indicate that the severity and course of the disease have strong influence on the metabolic parameters of patients with diabetes mellitus, which indicates a strong correlation of the quantitative characteristics of body mass components with some biochemical factors of the disease. In this regard, anthropometrical methods of determining patients’ body mass components receive the highest value.

Keywords: anthropology, body mass, body mass components, somatic type, diabetes mellitus, metabolism 

Batsevich V.A. Secular and age changes of biological characteristics in two groups of modern population in different ecological environment (110-117)
The paper deals with comparative analysis of secular changes in a set of biological parameters in two groups of modern rural population, both children and adults, differing in the degree of modernization of traditional culture. Khalkha-Mongols investigated in four aymaks of Mongolia, preserved for the time being their traditional way of life. Chuvash population was investigated on the territory of Chuvashia and Bashkiria. In both groups, starting from 1920’s, professional and subsistence culture, family structure, ethnic culture and psychology have undergone through radical transformation. Intergroup comparisons were made for the following characteristics: tempos of age changes in hand bones (by Tanner-Whitehouse (TW2) method in children and OSSEO method in adults); age at menarche; height; biacromial diameter. Data obtained in 1980’s for a longevity group of Abkhazians (Chlou village, Ochamchiry district) were used as a reference. The results show that in Mongolian population, which preserved their traditional way of life, tempos of maturation and ageing were slowed down. In rural Khalkha-Mongols no secular changes in the age at menarche or total dimensions of men and women were found. Chuvash population, starting from the 1930’s, demonstrated acceleration of development and secular changes in main body parameters. Tempos of maturation and ageing in hand bones were much higher in Chuvash groups than in Mongolians. Practically in all studied parameters Mongolian population was similar to the longevity group of Abkhazians. Revealed differences are due to the conditions of social stability on the territories under study. Evaluation of the tempos of ontogenesis, during its whole period, based on age changes in hand bones can serve as an evidence of adaptation degree of studied groups to the complex of environmental factors. 
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Еl’chinоvа G.I., Маkаоv А.H.-М., Rеvаzоvа Yu.А., Pеtrin А.N., Zinchеnkо R.А. Reproductive characteristic and Crow’s index of rural and urban populations of Karachay-Cherkessia (118-126)
This work is conducted according to a standard protocol of genetic-epidemiological population surveys in the Karachay-Cherkess Republic, carried out by genetic epidemiology laboratory staff of the Research Centre for Medical Genetics. Questionnaire survey of postreproductive women (over 45 years of age) was conducted in Karachay-Cherkessia during 2014–2016. 2983 women were interviewed. Among them 2862 were representatives of the Republic’s five main ethnicities (Karachays, Russians, Circassians, Abazins, Nogais). The total fertility rates of the rural populations are 3,97, 4,18, 4,20, 4,04 and 4,33, respectively. The sibship size of the rural population is, 0.90, 2,33, 2,81, 2,67 and 2,43, respectively. Prenatal and prereproductive losses are 1,14, 1,85, 1,28, 1,55 and 1,95, respectively.

The number of questionnaires to characterize urban Nogais (13) was too small for reliable estimates, so for urban Nogais evaluation was not performed. All urban population characteristics are presented only for the four ethnic groups – Karachays, Russians, Circassians, and Abazins. Total fertility rates for the urban population is lower than for the rural one: 3,71, 3,85, 3,74 and 3,4, the sibship size is 2,40, 1,97, 2,25 and 2,11, while prereproductive and prenatal losses are 1,32, 1,55 1,90 and 1,28, respectively. The Crow’s index and its components are: Im=0,028, If=0,318, Itot = 0,355 (Karachays rural), Im=0,013, If=0,219, Itot=0,236 (Karachays urban), Im=0,015, If=0,163, Itot=0,181 (Abazins rural), Im=0,008, If=0,142, Itot=0,151 (Abazins urban), Im=0,007, If=0,183, Itot=0,191 (Russian rural), Im=0,022, If=0,259, Itot=0,287 (Russian urban), Im=0,025, If=0,202, Itot=0,233 (Nogais rural) Im=0,021, If=0,162, Itot=0,187 (Circassians rural), Im=0,028, If=0,216, Itot=0,251 (Circassians urban). Graphical analysis of Crow’s index values showed neither ethnic nor territorial differentiation of the Karachay-Cherkess Republic population. Analysis of temporal changes of surveyed parameters showed a slight fertility decline in all ethnic groups. In the studied rural population, the extended reproduction is present, but sibship size values only slightly exceed those for simple reproduction. The urban population is characterized by mainly simple reproduction, and urban Russians are characterized by reduced reproduction.

Кеywords: Crow’s index, Каrаchay-Cherkessia, population reproduction pattern

Zubareva V.V. Physical development of Moscow schoolchildren against the background of demographic situation in Russia at the turn of the XXI century (127-131)
A comparative analysis of physical development of Moscow elementary school students aged 9 years, who were attending classes during 1996–1998, 2005-2006 and 2007–2012 (381 boys and 355 girls), was carried out. We tried to eхamine the data in light of changes in the official demographics statistics. On the one hand, the analysis indicated a decline in prevalence of normal physical development over the period as well as increased overweight rate in children. On the other hand, it revealed negative demographic indicators: a significant decrease in the age of survival and absence of growth dynamics in population (or even decline up until 2012). Based on the data, it is not possible to speak about real connection between changes in the physical development of Moscow children in the late ХХ – early ХХI century and the demographic shifts that characterize the population during this time. However, there is a certain degree of consistency in the nature of variability of these parameters, seen mainly in boys.

Keywords: physical anthropology, auхology, Moscow schoolchildren, demography of Russia
Исторические науки и археология
Bricheva S.S., Kandinov M.N., Matasov V.M. Experience of ground penetrating radar (GPR) studies on Avdeevo Paleolithic site, Kursk region, Russia (132-143)
The Late-Paleolithic site of Avdeevo belongs to the Kostenki-Avdeevo archaeological culture. The studies here are carried out since 1940, however, geophysical methods were never used. The article describes the results of using modern geophysical method – ground penetrating radar (GPR) – for studies on inundated terrace, where Avdeevo Paleolithic site is situated. GPR refers to electromagnetic geophysical methods that analyze the response of the medium to the radiated electromagnetic field. It allows for non-destructive investigations of the medium, which is extremely important when works take place at an archaeological site. We used GPR systems: OKO-2 (“LOGIS-GEOTECH, Russia”) and Zond-12e (“Radar Systems”, Latvia). We made the classic GPR profiling along the lines, drawn previously to mark the most interesting areas of the site. To determine the actual velocity of electromagnetic waves in the test medium, we have performed a series of experiments on the natural modeling. For the accurate topographic control of GPR data we used the tacheometer Leica TPS-1200. We generated a digital elevation model for the site with 20 cm resolution. We demonstrated that it is possible to obtain information about inner structure of terrace from GPR profiles if the preliminary study of geological data (cross-sections, boreholes, etc) is conducted. The GPR also allows estimating the anthropogenic impact of modern humans on Avdeevo areas: with the help of GPR we can define the boundaries of old excavations. Considering that labor during GPR studies costs much less than during archaeological excavations, the GPR not only can, but must be introduced into the practice of archaeological work.

Keywords: the upper Paleolithic, site of Avdeevo, geophysical research, GPR survey

Хроника российской и зарубежной антропологии
Zabiyako A.P., Batsevich V.A., Leybova N.A., Maurer A.M., Pezhemsky D.V., Gilmitdinova A.Kh. A brief report on results of Amur anthropological expedition of 2016 (144-149)
The paper presents the preliminary results of the Anthropological expedition to Amur region in September–October 2016. General objectives of the ongoing research are: 1) to study the formation history of the indigenous people of the region; 2) to study anthropoecological relationships in modern population in view of traditional culture modification. The research was carried out extensively, including collection of morphological, osteographic and genetic data. There were 135 individuals, including schoolchildren and adults. By now, we obtained results on the body length of the adult population. It is for the first time that dental morphology data, dermatoglyphics and high-definition generalized portraits of schoolgirls were collected for the Evenk population of Amur Oblast.

Keywords: anthropology, anthropometry, Amur Evenks, human ecology, dental anthropology, dermatoglyphics, composite portraits
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