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ABSTRACT

Although an increasing prevalence of coronary heart disease and arterial hypertension in the indigenous north-
ern peoples currently takes place, it was low a few decades ago. The topic of this review is a resistance of the 
Northern native populations to cardiovascular diseases, that is known for a long time but still remains scientif-
ically unexplained. These multi-factor diseases of complex etiology have a genetic component that forms a pre-
disposition to these diseases. The lack of scientific knowledge about the mechanisms of the previous resistance 
to the development of atherogenic pathology and the causes of its current progression hinders prevention, ef-
fective therapy and clarification of genetic and physiological prerequisites of individual and ethnic vulnerability 
to this pathology not only among the First Nations people of the North, but also in their historical ancestors – 
inhabitants of the middle and low latitudes.
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Introduction 
This review addresses the increasing incidence of coronary heart 

disease (CHD) and arterial hypertension (AH) among recent northern 
populations. These diseases have historically been absent from the 
indigenous inhabitants of Arctic regions. Gaining scientific knowledge 
about the causes of the arctic ethnic groups’ previous resistance to 
the development of atherogenic pathology and the factors underly-
ing their current progression would help elucidate the genetic and 
physiological prerequisites for individual and ethnic tolerance to this 
pathology. The relevance of the above problem, or the need for its re-
solving at the present time, is due to the gradual but steady loss of 
phenotypic features of the cardiovascular system in the form of tol-
erance to the development of hypertension in Northern nationalities. 
This loss can occur for at least two causes. First, the genetic originali-
ty of Northern Minority populations is gradually being lost, “blurred” 
because of mixed marriages and preference of grooms of Caucasian 
race by aboriginal women, which originality seems to have been re-
sponsible earlier for the resistance described here. The second reason 
is environmental “pressure” in a broad sense, which manifests itself 

in changes in lifestyle and type of food, physical activity, anthropogen-
ic transformation and technogenic pollution. Thus, science will soon 
lose genetically peculiar and phenotypically unique object – people 
historically adapted to the Arctic conditions. These people are car-
riers of properties that are important for getting knowledge on the 
resistance to AH that is one of the main causes of death in the devel-
oped countries.

One more aspect of the importance of genetic and physiological 
studies of the Northern Ethnic peoples is their still quite numerous 
populations, geographical isolation, compactness of residence in the 
limited areas, that facilitates expeditions and obtaining representa-
tive data. A relevant reason for elucidating ecological dependence of 
this phenomenon is the climatic conditions in the Asian Arctic, which 
are quite extreme and differ from those in Scandinavia, Greenland and 
the European North of Russia, experiencing the softening influence of 
the warm Atlantic Ocean. In addition to the above-mentioned resis-
tance to diseases,  a “northern” man likely also represents the only 
model of cold resistance, which model will serve as a source of genetic 
material for the restoration of the species in the event of a possible ex-
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treme cold snap on Earth, for example, as a result of weakening solar 
activity, a “nuclear winter”, atmospheric dustiness due to a collision of 
the planet with a celestial body, or a super volcanic eruption - events, 
some of which have already occurred in the history of the Earth. The 
resistance of interest has become known to readers long ago, at least 
in 1863, when a 484-page book has been published by German sci-
entist Georg Hartwig in Russian language, in which he described his 
observation about the absence of CVD in the indigenous residents of 
the European North of Russia. Later, this observation was repeatedly 
confirmed (Brown, et.al [1-3]). A lower prevalence of CHD and hyper-
tension was described in the Eskimos of Greenland (Bjerregaard, et 
al. [4]), North American Indians (Jolly et al. [5,6]), Northern Finland 
inhabitants (Luoma, et al. [7]) compared with the non-indigenous 
population. However, the frequency of vascular disorders and mortal-
ity from them increases after the 1980s (Ivanov [8]), that is especially 
noticeable in comparison with the decreasing mortality from these 
causes due to the medicine progress in mid-latitude populations.

In a population study, the Swedish Sami were found to have low-
er blood pressure, triglyceride and cholesterol levels than non-Sami 
(Edin Liljergen, et al. [9]). In the residents of the North Siberian Ya-
mal-Nenets District, the excess of systolic blood pressure in Russian 
people compared to their peers of the Khanty and Mansi nationalities 
is manifested already in childhood (Anchugin, et al. [10]). A lower 
prevalence of hypertension was found in Siberian Shors (Barbarash, 
et al. [11]), Eskimos of Greenland (Bjerregaard, et al. [4]), Asian Arc-
tic minorities (Burtseva, et al. [12]), North American Indians (Foulds, 
et al. [6]) compared with the general population, but the frequency 
increased after the 1980s. Later, the latter authors, measuring the 
pulse wave velocity in the aorta and the intima-media thickness of the 
brachiocephalic arteries, showed high vascular elasticity in Northern 
Canadian Indians (Foulds, et al. [13]). (Alekseev, [14]), observing 
postmortal material in doctor’s dissertation, discovered more pro-
nounced morphological signs of atherogenic lesions of the aorta and 
brachiocephalic arteries in immigrants to Yakutsk compared to native 
Yakuts.

 It’s worth noting here that arterial hypotension is a characteris-
tic not only of the indigenous peoples of the Arctic Circle. It also oc-
curs briefly, initially, in people of other nationalities who arrive there 
(Kandror, [3])—winterers at northern and Antarctic polar stations 
and seasonal shift workers (Shepovalnikov, et al. [15]). The previous 
resistance of adult northerners to hypertension may be explained by 
high pressure of natural selection, which manifests itself in the onto-
genetically early elimination of individuals with weak constitutions 
as a result of infectious diseases (Tikhonov, [16]). Such elimination 
enriches the population with individuals who are resistant to CVD 
in adulthood. The increasing frequency of cardio-vascular diseases 
among Arctic peoples over the past 60 years is explained (Hasnulin, 
et al [17]) by climatic and geographical stress (2016), while the Dan-
ish authors of the review attribute it to the westernization of lifestyle, 

a decrease in child mortality, an increase in actual life expectancy and 
aging of populations, increasing anthropogenic pollution of the envi-
ronment and the increasingly widespread risk factors for this pathol-
ogy (Tvermosegaard, et al. [18]). 

In the context of the problem under discussion, it is necessary to 
note the obvious association between hemodynamics and the cold 
factor. It has been found that both general prolonged (10°C, 2 hours) 
and local acute (0°C, 11 min, upper or lower extremities) cooling 
increases SBP, DBP and HR (Korhonen, [19]). As early as the 1960s, 
many authors studying thermoregulation in the aborigines of the 
North established a higher temperature of the extremities during 
their cooling in Eskimos and Alaskan Indians than in African Ameri-
cans and white Americans (Mechan, [20]), in Lapps than in Caucasian 
residents of Norway (Andersen, et al. [21,22]), in Athapaskan Indians 
in comparison with neighboring individuals of the Caucasian race (El-
sner, et al. [23]).

G. Brown found greater tissue engorgement in Eskimos from 
Southampton Island compared to a control group of American stu-
dents (Brown, [1]). Higher blood flow in the hands of Lapps during 
hand cooling was described as higher than in Norwegian fishermen 
living at latitude 69°C, and significantly higher than in recently ar-
rived residents (Krog, et al. [21]). The latter authors explain their 
finding of high blood circulation during cooling by a long-term adap-
tation to this factor, based on a decrease in the ability of blood vessels 
to constrict. Thus, the results of the planned study will advance the 
understanding of the paradox: the effect of cold, which is associated 
with constriction of peripheral blood vessels, should lead to hyper-
tension, but is nevertheless combined with a reverse hypotonic reac-
tion of the systemic circulation. 

To explain the resistance to AH of tundra and coastal inhabi-
tants of the North, one can also propose a “salt” hypothesis about the 
consumption of low-mineralized water from surface river sources, 
which are excessively filled with melted snow and ice and are poor-
ly enriched with minerals due to biogenic weathering and vertical 
transport of minerals from permafrost soils and the lithosphere. The 
pathogenic role of table salt in the development of AH is now well-
known. It is appropriate to note here the poor study of the system of 
regulation of water-salt homeostasis in Arctic mammals, indigenous 
people of the North, and the non-indigenous population. Such work 
can serve as a source of a new direction in Arctic physiology with po-
tentially interesting practical and basic findings. In northern habitats, 
free access to sodium chloride has historically been quite rare, which 
may explain the adaptive taste aversion to table salt described by eth-
nographers who observed the life of the northern indigenous people 
in natural environment (Bogoraz, [24]). 

As another explanation for the Arctic immanent hypotension of 
the systemic circulation, one can suggest a mechanism related to the 
so-called “circumpolar hypoxic syndrome” (Avtsyn, et al. [25,26]) or 
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“northern tissue hypoxia,” which is summarized in the monograph by 
(LB Kim [27]) and manifests itself in “polar dyspnea,” a forced shallow 
breathing pattern that protects the respiratory tract from hypother-
mia. On the other hand, hypoxia indirectly causes vasodilation of mus-
cle arteries through endothelial nitric oxide, which has been proven 
for both experimental (Vedam, et al. [28,29]) and high-altitude (Mel-
nikov, et al. [30]) hypoxia. This interpretation is supported by the fact 
that hypotension is more pronounced in northern regions during the 
cold season, when freezing winds exacerbate difficulties with exter-
nal respiration (Kandror, [3]). 

To explain mechanisms of the phenomenon under review, an ad-
ditional original hypothesis could be proposed that the resistance of 
concern is due to increased arterial elasticity and reduced respon-
siveness to vasoconstrictors and is associated with certain allelic vari-
ants of polymorphic genes involved in the regulation of arterial tone 
and blood pressure. Neither arterial elasticity nor its genetic bases 
have been studied in Arctic ethnic groups. This hypothesis could be 
resolved by measuring parameters of central hemodynamics and 
arterial elasticity with using applanation tonometry and analysis of 
pulse wave profile in expeditions to territories resided by native pop-
ulations differing in time of colonization of the Arctic, geography of 
origin, lifestyle, type of food, and environmental conditions. To test 
the hypothesis, at least five polymorphic genes that are known to be 
associated with some pathological cardiovascular phenotypes, could 
be selected for exploration. Among them are those related to AH or 
structural disorders of connective tissue, that occur in the form of 
aneurysms and bundles of artery walls and prolapse of heart valves. 
Two belong to the renin-angiotensin system: AGT (gene that regulates 
the synthesis of angiotensinogen, rs699) and ACE (gene that controls 
the production of angiotensin converting enzyme ACE). The other two 
are genes encoding the synthesis of α2β-adrenergic receptor mediat-
ing vasoconstrictor action of catecholamines (ADRA2B, rs28365031), 
and NOS3 gene (e.g. VNTR 4a/4b) encoding the NO-synthase catalyz-
ing the production of endothelial vasodilatator nitrogen monoxide. 
The fifth could be, for example, the gene COL3A1 (rs1800255), the 
expression of which provides the synthesis of type III collagen, that is 
a filament of the fibrous tunic of the arterial wall. The more effective 
approach could certainly be the genome-wide analysis and the sub-
sequent comparison of the results with those obtained in a nearby 
nonaboriginal populations.

Modern genetic studies of northern and Siberian ethnic groups 
mainly focus on their origin (Huyqhe, et al. [31,32]), degree of kinship 
and migration routes (Lazaridis, et al. [33-36]), metabolic diseases 
(Zhou, et al. [37,38]), cold resistance (Hancock, et al. [39,40]). The ar-
ticle by authors from the University of Nebraska and the Institute of 
Cytology and Genetics of the Siberian Branch of the Russian Academy 
of Sciences is devoted to the role of natural selection in the genetic fix-
ation of specific metabolism during the adaptation of Arctic and Sibe-
rian peoples to a protein-and-fat-based diet (Hsieh, et al. [41]. Arbour 

et al. [42]) review circumpolar populations, noting their previous 
resistance to atherogenic pathology, and analyze the genetic basis of 
CVD with a focus on hereditary cardiac malformations. Although only 
a few studies have been conducted on the prevalence and treatment 
of hypertension and the involvement of certain genes in the deter-
mination of this disease among Siberian and northern ethnic groups 
(Barbarash, et al. [11,43]), the elastic properties of arteries and their 
genetic markers have not been studied among the Arctic indigenous 
peoples. Genetic studies of arterial elasticity and central hemodynam-
ics, frequency or association analysis, have not been conducted in the 
world’s northern populations, and, as far as the author aware, are not 
currently being conducted. In a recently published pilot study, Zhou, 
et al. [36] evaluated the genetic basis of susceptibility to cranial artery 
aneurysms in the Inuit population of Canada.

The theoretical significance of studies performed for solving the 
discussed problem is that the elastic properties of arteries in aborigi-
nal northerners are currently unknown. It is important to answer the 
question whether the historically low prevalence of CHD and AH in 
the Arctic inhabitants (Danishevsky, [2,4,38]) is a consequence of the 
high resistance of the arteries to age-related remodeling and thicken-
ing. The Northerners in this context are considered as model objects 
– the result of the evolutionary transformation of the genome and 
physiology of ethnic groups in the specific conditions of the Arctic – to 
learn the mechanisms of the development of AH. 

To summarize, this review describes and tries to explain a para-
dox. Living in cold conditions, to which individual physiological adap-
tation is accompanied by limited superficial blood flow and perma-
nent spasm of skin vessels, should lead to increased blood pressure 
(Brook, [44]). However, at the population level, the opposite pattern 
is observed in indigenous people as a result of historical adaptation. 
This fact is especially important given that hypertension in the North 
is more common and more severe among coming non-native popula-
tions than in mid-latitudes, which is explained by the pronounced he-
liogeophysical stress in the Earth’s auroral zone (Hasnulin, et al. [17]). 

The data presented in this review indicate that the discussed 
problem needs further investigations. The lack of scientific knowl-
edge about the mechanisms of maintaining the previous resistance 
of northern aboriginals to atherogenic pathology and the causes of its 
current progression prevents development and application of effec-
tive therapeutic methods, clarification of the genetic and individual 
physiological prerequisites and ethnic vulnerability to this pathology 
not only in the inhabitants of the North, but also in their historical 
ancestors – residents of middle and low latitudes (Anuchin, et al. [45-
50]).

The potential results of studies under discussion will expand the 
scientific understanding of genetic and physiological causes and ar-
terio structural bases of predisposition to hypertension. Additionally, 
the discovering of genetic bases of the AH-resistant phenotype will 
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give physicians practically significant markers for the prognosis and 
selection of tactics for AH treatment, especially its pharmacoresistant 
forms. Scientists will get the direction for possible genome editing 
and genetic engineering studies aimed at obtaining AH-resistant or-
ganisms.

References
1.	 Brown GW (1957) Vascular physiology of Eskimo. Review of Canadian Bi-

ology 16(2): 279-292. 

2.	 Danishevsky GM (1968) Human pathology and prophylaxy of diseases in 
the North. Moscow: Meditcina.

3.	 Kandror IS (1968) Sketches of human physiology and hygiene in the Far 
North. Moscow, Meditsina.

4.	 Bjerregaard P, Dewailly E, Young TK, Blanchet C, Hegele RA, et al. (2003) 
Blood pressure among the Inuit (Eskimo) populations in the Arctic. Scan-
dinavian Journal of Public Health. 31(2): 92-99.

5.	 Jolly SE, Howard BV, Umans JG (2013) Cardiovascular disease among Alas-
ka native peoples. Curr Cardiovasc Risk Rep 7(6) 10.1007/s12170-013-
0362-5.

6.	 Foulds HJ, Warburton DE (2014) The blood pressure and hypertension 
experience among North American Indigenous populations. Journal of Hy-
pertension 32(4): 724-734.

7.	 Luoma PV, Nȁyhȁ S, Sikkiȁ S, Hassi J (1995) High serum alpha-tocopherol, 
albumin, selenium and cholesterol, and low mortality from coronary heart 
disease in Northern Finland. Journal of Internal Medicine 237(1): 49-54.

8.	 Ivanov KI (2007) Clinical and epidemiological situations with cardiovas-
cular diseases in Sakha (Yakutia) Republic. Yakut Medical Journal 4: 4-10.

9.	 Edin Liljegren A, Hassler S, Sjӧlander P, Daerga L (2004) Risk factors for 
cardiovascular diseases among Swedish Sami – a controlled cohort study. 
Int. J. Circumpolar Health 63(S2): 292-297.

10.	 Anchugin BA, Kretinina LN, Lebedeva KA (1986) Blood pressure indices 
in children of Russian, Chanty and Mansi nationality. Kardiologiya 26(3): 
103-104.

11.	 Barbarash OL, Voevoda MI, Artamonova GV, Mulerova TA, Е N Voropaeva, 
et al. (2017) Genetic determinants of hypertension in two national co-
horts of mountain shoria. Therapeutic Archive 89(9): 68-77. 

12.	 Burtseva TE, Uvarova TE, Tomsky MI, Odland JØ (2014) The health of pop-
ulations living in the indigenous minority settlements of northern Yakutia. 
Int J Circumpolar Health 73(1).

13.	 Foulds HJ, Bredin SS, Warburton DE (2016) The vascular health status of 
a population of adult Canadian Indigenous peoples from British Columbia. 
Journal of Human Hypertension 30(4): 278-284.

14.	 Alekseev VP (1990) Peculiarities of developing of atherosclerosis and 
ischemic heart disease and their path morphosis in aboriginal and coming 
inhabitants of the Far North [dissertation]. Moscow.

15.	 Shepovalnikov VN, Soroko SI (1992) Human meteosensitivity. Bishkek: 
Ilim.

16.	 Tikhonov DG (2010) Arctic medicine. Yakutsk: Publishing House of Yakut 
Scientific Center.

17.	 Hasnulin VI, Voevoda MI, Hasnulin PV, Artamonova OG (2016) Modern 
view on the problem of arterial hypertension in Arctic regions. A literary 
review. Human Ecol 23(3): 43-51.

18.	 Tvermosegaard M, Dahl Petersen IK, Nielsen NO, Bjerregaard P, Jør-

gensen ME, et al. (2015) Cardiovascular disease susceptibility and resis-
tance in circumpolar Inuit populations. Canadian Journal of Cardiology 
31(9):1116-1123.

19.	 Korhonen I (2006) Blood pressure and heart rate responses in men ex-
posed to arm and leg pressor test and whole-body cold exposure. Interna-
tional Journal of Circumpolar Health 65(2): 178-184.

20.	 Mechan CJP (1955) Individual and racial variations in a vascular response 
to a cold stimulus. Military Medicine 116(5): 330-334.

21.	 Krog J, Folkow B, Fox RH, Andersen KL (1960) Hand circulation in the cold 
of Lapps and North Norwegian fishmen. Journal of Applied Physiology 
15(4): 654-658.

22.	 Andersen K (1963) Comparisons of Scandinavian Lapps, Arctic fishmen, 
and Canadian Arctic Indians. Federation Proceedings 22: 834-839.

23.	 Elsner RW, Andersen KL, Hermansen L (1961) Thermal and metabolic re-
sponses of Arctic Indians to a standard moderate cold exposure at the end 
of winter. J Appl Physiol 15(4): 659-661.  

24.	 Bogoraz VG (1934) Chukchi. Ethnographic materials. V (1). Leningrad: 
Publishing House of the Institute of Northern Nationalities.

25.	 Avtsyn AP, Zhavoronkov AA, Marachev AG, Milovanov AP (1985) Human 
pathology in the North. Moscow: Meditsina.

26.	 Grishin OV, Ustuyzhaninova NV (2006) Respiration in the North. Novosi-
birsk: Art-Avenue.

27.	 Kim LB (2015) Oxygen transport in the human organism in cardiovascular 
pathology while adapting to Arctic conditions. Novosibirsk: Nauka.

28.	 Vedam H, Phillips CL, Wang DJ, Barnes DJ, Hedner JA, et al.  (2009) Short-
term hypoxia reduces arterial stiffness in healthy men. Eur J Appl Physiol 
105(1): 19-25.

29.	 Melnikov VN, Krivoschekov SG, Divert VE, Komlyagina TG, Consedine NS, 
et al. (2017) Baseline values of cardiovascular and respiratory parame-
ters predict response to acute hypoxia in young healthy men. Physiol Res 
66(3): 467-479.

30.	 Melnikov VN, Karmakulova IV, Komlyagina TG, Shevchenko IV, Krivoschek-
ov SG, et al. (2019) Response of aortic and peripheral hemodynamics and 
arterial elasticity to acute normobaric hypoxia in alpinists before and after 
a prolonged stay in mountains. Hum Physiol 45(6): 673-678. 

31.	 Huyqhe J, Fransen E, Hannula S, Laer LV, Eyken EV et al. (2011) A ge-
nome-wide analysis of population structure in the Finnish Saami with 
implications for genetic association studies. Eur J Hum Genet 19(3): 347-
352.

32.	 Tackney J, Jensen AM, Kisielinski C, ORourke DH (2019) Molecular anal-
ysis of an ancient Thule population at Nuvuk, Point Barrow, Alaska. Am J 
Phys Anthropol 168(2): 303-317.

33.	 Lazaridis I, Patterson N, Mittnik A, Renaud G, Mallick S, et al. (2014) An-
cient human genomes suggest three ancestral populations for present-day 
Europeans. Nature 513(7518): 409-413.

34.	 Raghavan M, DeGiorgio M, Albrechtsen A, Moltke I, Pontus Skoglund, 
et al. (2014) The genetic prehistory of the New World Arctic. Science 
345(6200): 1255832.

35.	 Pagani L, Lawson DJ, Jagoda E, Mörseburg A, Eriksson A, et al. (2016) Ge-
nomic analyses inform on migration events during the peopling of Eurasia. 
Nature 538(7624): 238-242.

36.	 Zhou S, Xie P, Quoibion A, Amirthagowri Ambalavanan, Alexandre Dionne 
Laporte, et al. (2019) Genetic architecture and adaptations of Nunavik In-
uit. PNAS 116(32):16012-16017.

https://dx.doi.org/10.26717/BJSTR.2026.64.010048
https://pubmed.ncbi.nlm.nih.gov/12745758/
https://pubmed.ncbi.nlm.nih.gov/12745758/
https://pubmed.ncbi.nlm.nih.gov/12745758/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3869403/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3869403/
https://pubmed.ncbi.nlm.nih.gov/24609208/
https://pubmed.ncbi.nlm.nih.gov/24609208/
https://pubmed.ncbi.nlm.nih.gov/24609208/
https://pubmed.ncbi.nlm.nih.gov/7830030/
https://pubmed.ncbi.nlm.nih.gov/7830030/
https://pubmed.ncbi.nlm.nih.gov/7830030/
https://pubmed.ncbi.nlm.nih.gov/15736671/
https://pubmed.ncbi.nlm.nih.gov/15736671/
https://pubmed.ncbi.nlm.nih.gov/15736671/
https://pubmed.ncbi.nlm.nih.gov/29039833/
https://pubmed.ncbi.nlm.nih.gov/29039833/
https://pubmed.ncbi.nlm.nih.gov/29039833/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4216820/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4216820/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4216820/
https://pubmed.ncbi.nlm.nih.gov/26063562/
https://pubmed.ncbi.nlm.nih.gov/26063562/
https://pubmed.ncbi.nlm.nih.gov/26063562/
https://hum-ecol.ru/1728-0869/article/view/16934
https://hum-ecol.ru/1728-0869/article/view/16934
https://hum-ecol.ru/1728-0869/article/view/16934
https://pubmed.ncbi.nlm.nih.gov/26239003/
https://pubmed.ncbi.nlm.nih.gov/26239003/
https://pubmed.ncbi.nlm.nih.gov/26239003/
https://pubmed.ncbi.nlm.nih.gov/26239003/
https://pubmed.ncbi.nlm.nih.gov/16711469/
https://pubmed.ncbi.nlm.nih.gov/16711469/
https://pubmed.ncbi.nlm.nih.gov/16711469/
https://pubmed.ncbi.nlm.nih.gov/14369742/
https://pubmed.ncbi.nlm.nih.gov/14369742/
https://pubmed.ncbi.nlm.nih.gov/14412101/
https://pubmed.ncbi.nlm.nih.gov/14412101/
https://pubmed.ncbi.nlm.nih.gov/14412101/
https://pubmed.ncbi.nlm.nih.gov/13849709/
https://pubmed.ncbi.nlm.nih.gov/13849709/
https://pubmed.ncbi.nlm.nih.gov/13849709/
https://pubmed.ncbi.nlm.nih.gov/18815804/
https://pubmed.ncbi.nlm.nih.gov/18815804/
https://pubmed.ncbi.nlm.nih.gov/18815804/
https://pubmed.ncbi.nlm.nih.gov/28248531/
https://pubmed.ncbi.nlm.nih.gov/28248531/
https://pubmed.ncbi.nlm.nih.gov/28248531/
https://pubmed.ncbi.nlm.nih.gov/28248531/
https://link.springer.com/article/10.1134/S0362119719060082
https://link.springer.com/article/10.1134/S0362119719060082
https://link.springer.com/article/10.1134/S0362119719060082
https://link.springer.com/article/10.1134/S0362119719060082
https://www.nature.com/articles/ejhg2010179
https://www.nature.com/articles/ejhg2010179
https://www.nature.com/articles/ejhg2010179
https://www.nature.com/articles/ejhg2010179
https://pubmed.ncbi.nlm.nih.gov/30628076/
https://pubmed.ncbi.nlm.nih.gov/30628076/
https://pubmed.ncbi.nlm.nih.gov/30628076/
https://pubmed.ncbi.nlm.nih.gov/25230663/
https://pubmed.ncbi.nlm.nih.gov/25230663/
https://pubmed.ncbi.nlm.nih.gov/25230663/
https://pubmed.ncbi.nlm.nih.gov/25170159/
https://pubmed.ncbi.nlm.nih.gov/25170159/
https://pubmed.ncbi.nlm.nih.gov/25170159/
https://www.nature.com/articles/nature19792
https://www.nature.com/articles/nature19792
https://www.nature.com/articles/nature19792
https://www.pnas.org/doi/10.1073/pnas.1810388116
https://www.pnas.org/doi/10.1073/pnas.1810388116
https://www.pnas.org/doi/10.1073/pnas.1810388116


Copyright@ :  VN Melnikov | Biomed J Sci & Tech Res | BJSTR.MS.ID.010048.

Volume 64- Issue 3 DOI: 10.26717/BJSTR.2026.64.010048

56565

37.	 Zhou S, Xiong L, Xie P, Ambalavanan A, Bourassa CV, et al. (2015) Increased 
missense mutation burden of fatty acid metabolism related genes in Nun-
avik Inuit population. PLoS One 10(5): e0128255.

38.	 Andersen MK, Hansen T (2018) Genetics of metabolic traits in Greenland-
ers: lessons from an isolated population. J Intern Med 284(5): 464-477.

39.	 Hancock AM, Clark VJ, Qian Y, Rienzo AD (2011) Population genetic anal-
ysis of the uncoupling proteins supports a role for UCP3 in human cold 
resistance. Mol Biol Evol 28(1): 601-614.

40.	 Cardona A, Pagani L, Antao T, Lawson DJ, Christina A. Eichstaedt, et al. 
(2014) Genome-wide analysis of cold adaptation in indigenous Siberian 
populations. PloS One9(5): e98076.

41.	 Hsieh PH, Hallmark B, Watkins J, Karafet TM, Osipova LP, et al. (2017) Ex-
ome sequencing provides evidences of polygenic adaptation to a fat-rich 
animal diet in indigenous Siberian populations. Molecular Biology and 
Evolution 34(11): 2913-2926.

42.	 Arbour L, Asuri S, Whittome B, Polanco F, Hegele RA, et al. (2015) The ge-
netics of cardiovascular disease in Canadian and international aboriginal 
populations. Can J Cardiol 31(9): 1094-115. 

43.	 Romanova AN, Klimova TM Egorova AG (2019) Prevalence and treatment 
of arterial hypertension in native rural population in Yakutia. Yakut Med 
J 3(67): 6-9.

44.	 Brook RD (2017) The environment and blood pressure. Cardiol Clin 35(2): 
213-221.

45.	 Anuchin VI (1926) The сauses of death of the North Siberia residents. 
Collection of Articles Devoted to 40th Anniversary of Professor Activity of 
V.M. Bekhterev. Leningrad: 649-661.

46.	 Hartwig G (1863) Nature and Man in the Far North. Moscow: Glazunov’s 
Publishing.

47.	 Reading J (2015) Confronting the growing crisis of cardiovascular disease 
and heart health among aboriginal peoples in Canada. Canadian Journal of 
Cardiology 31(9): 1077-1080.

48.	 Saribekova TN (1975) Social-hygienic life conditions and health of people 
after the long living in Norilsk city [dissertation]. Moscow.

49.	 Turchinsky VI (1980) Ischemic heart disease in the Far North. Novosi-
birsk: Nauka.

50.	 Van Bodegom DV, May L, Meij HJ, Westendorp RGJ (2007) Regulation of 
human life histories: the role of the inflammatory host response. Annals of 
the N Y Acad Sci 1100(1): 84-97.

 

Submission Link: https://biomedres.us/submit-manuscript.php

Assets of Publishing with us

•	 Global archiving of articles

•	 Immediate, unrestricted online access

•	 Rigorous Peer Review Process

•	 Authors Retain Copyrights

•	 Unique DOI for all articles

https://biomedres.us/

This work is licensed under Creative
Commons Attribution 4.0 License

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2026.64.010048
VN Melnikov. Biomed J Sci & Tech Res 

https://dx.doi.org/10.26717/BJSTR.2026.64.010048
https://pubmed.ncbi.nlm.nih.gov/26010953/
https://pubmed.ncbi.nlm.nih.gov/26010953/
https://pubmed.ncbi.nlm.nih.gov/26010953/
https://pubmed.ncbi.nlm.nih.gov/30101502/
https://pubmed.ncbi.nlm.nih.gov/30101502/
https://pubmed.ncbi.nlm.nih.gov/20802238/
https://pubmed.ncbi.nlm.nih.gov/20802238/
https://pubmed.ncbi.nlm.nih.gov/20802238/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0098076
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0098076
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0098076
https://pubmed.ncbi.nlm.nih.gov/28962010/
https://pubmed.ncbi.nlm.nih.gov/28962010/
https://pubmed.ncbi.nlm.nih.gov/28962010/
https://pubmed.ncbi.nlm.nih.gov/28962010/
https://pubmed.ncbi.nlm.nih.gov/26321433/
https://pubmed.ncbi.nlm.nih.gov/26321433/
https://pubmed.ncbi.nlm.nih.gov/26321433/
https://pubmed.ncbi.nlm.nih.gov/28411895/
https://pubmed.ncbi.nlm.nih.gov/28411895/
https://pubmed.ncbi.nlm.nih.gov/26321431/
https://pubmed.ncbi.nlm.nih.gov/26321431/
https://pubmed.ncbi.nlm.nih.gov/26321431/
https://www.researchgate.net/publication/6369381_Regulation_of_Human_Life_Histories_The_Role_of_the_Inflammatory_Host_Response
https://www.researchgate.net/publication/6369381_Regulation_of_Human_Life_Histories_The_Role_of_the_Inflammatory_Host_Response
https://www.researchgate.net/publication/6369381_Regulation_of_Human_Life_Histories_The_Role_of_the_Inflammatory_Host_Response
https://dx.doi.org/10.26717/BJSTR.2026.64.010048

