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The city of Yakutsk: a case of study for human brown
adipose tissue in extremely cold conditions
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The discovery of the presence of functional brown adipose tissue (BAT) also in
healthy humans [1-3] has focused the attention of the scientific community on the
possibility to expand body BAT content as a therapeutic strategy for the treatment
and prevention of obesity and the associated metabolic disorders. Indeed, white-to-
brown adipocyte transdifferentiation, leading to “browning” of the adipose organ,
has been shown to reduce body weight and improve metabolic parameters in obese
and insulin-resistant animal models. BAT from subject exposed daily to extremely
cold outdoor temperatures has never been studied through morphological tech-
niques. In this context, an exciting case of study are the citizens of Yakutsk, an East-
ern Siberian population exposed to the annual average temperature of -10 °C, that
peaks up to -50°C during winter. In autoptic fat biopsies from a 54-year-old patient
living in Yakutsk BAT is present in the perirenal and para-aortic fat specimens.
Importantly, the mean adipocyte area of the subcutaneous fat from this patient is sig-
nificantly lower than the mean area of subcutaneous adipocytes obtained from age-
and sex-matched Italian patients. Statistical analysis of data obtained from the Terri-
torial Organ of the Federal State Statistics Service of the Republic of Sakha (Yakutia),
the Yakut Republican Medical Information and Analytical Center of the Ministry of
Health of Yakutia showed a correlation between home heating and type-2 diabetes
incidence during the years from 1994 to 2013, a period in which the indoor temper-
ature increased significantly. The nutritional values of food consumed during these
years also changed in parallel with the worsening of inhabitants metabolic health
conditions.

Taken together these data suggest a possible link between the metabolic condi-
tions of inhabitants of Yakutia and the living temperature experienced.
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