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ABSTRACT 

In the article a case of verification of brown adipose tissue was described at a patient of 

54 years old, a resident of  the coldest city in the world Yakutsk. The brown adipose tissue was 

revealed  in  adipose tissue samples with para-aortic, perirenal, subclavian and perityroid areas. 

The abdominal fat was introduced by typical white adipose tissue. 

Keywords: brown adipose tissue, white adipose tissue, cold climate, histology. 

 

INTRODUCTION 

It has been widely accepted that brown adipose tissue (BAT) can be functioned only in  

infant organisms. However, in 2009, “The new England journal of medicine” published three 

articles dedicated to activity of brown adipose tissue in adult humans. The articles clearly 

demonstrated the existence of BAT by a method of  positron emission tomography with 

determination of 18F- fluorodeoxyglucose assimilation  and intravital biopsy with 

immunohistochemical determination of UCP 1 protein in biopsies [3 - 5]. 

Brown adipose tissue activates in specific areas of the fat when animals or humans are 

exposed to the cold [2]. A number of researchers have found indirect evidence of activity of 

BAT in inhabitants of regions with extremely cold climates [1, 6]. However, despite the many 

indirect signs of activation of brown adipose tissue in adult residents of regions with extremely 

cold climates, up to date, the fact was not confirmed by histology and morphology verification of 

BAT. We also did not find in the Medline and Web of Science histologically confirmed cases of 

describing the activity of BAT in the circumpolar residents of cold regions of the globe. 

 In this report, we describe the first case of histologically confirmed existence of a typical 

brown adipose tissue at a resident of Yakutsk, died of trauma. 

Yakutsk is located in the northeast of the Russian Federation. Yakutsk is an absolute 

record-breaker for the minimum air temperature among the cities of the world. The average 

annual temperature in the city is about -100S, and in February 5, 1891 the temperature 64.4ºS has 

been fixed. 
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The patient R., male, 54 years old, height 168 cm, slim complexion, was born and lived 

in the city of Yakutsk, had no permanent job, for the last years worked in constructing buildings. 

Most of time he spent working outdoors and was affected by cold temperatures. 

Samples were obtained from adipose tissue in the following areas: from subcutaneous fat 

of the abdominal wall, from the neck, from para-aortic, and left perirenal, subclavian and 

around-thyroid areas [7]. From these samples histological preparations were done by a 

conventional standard method (fixed with formaldehyde and embedded in paraffin) (Fig. 1-3). 

Staining with hematoxylin-eosin. 

 At microscopic examination typical brown adipose tissue clusters were observed 

histologically in the preparations of the para-aortic and both perirenal, and subclavian regions 

and around-thyroid regions. In preparations of subcutaneous fat and abdominal fat only typical 

unilocular fat white adipocytes were found. On Fig. 2 and 3 characteristic for brown adipose 

tissue, compared to the white adipose tissue, histological signs are observed. Thus, on Fig. 2 

adipocytes are of smaller size, and at x200 magnification it is shown that they consist of many 

small vacuoles, while white adipose cell consists of one large fat vacuoles (Fig. 1). On Fig. 1 

histological examination shows the presence of a typical white adipose tissue, where the 

adipocytes have in their cytoplasmic lipid droplets in one large vacuole, and Fig. 2 and 3 show 

the typical histological picture of brown adipose tissue with the presence of fat in the cytoplasm 

of cells in the plurality of lipid droplets as small vacuoles. 

CONCLUSION 

It should be noted that this message is the first evidence for the presence of the brown 

adipose tissue in the adults living in a very cold region. 
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Fig. 1. Patient R., 54, a resident of Yakutsk. White adipose tissue of subcutaneous tissue. 

Staining with hematoxylin-eosin. Incr. x 100 
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Fig. 2. Patient R., 54, a resident of Yakutsk. Brown adipose tissue of perirenal fat. Staining with 

hematoxylin-eosin. Incr. x 100 
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 Fig. 3. Patient R., 54, a resident of Yakutsk. Brown adipose tissue from para-aortic tissue. 

Staining with hematoxylin-eosin. Incr. x 200 
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