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Interesting recent research shows that when it's cold, 

brown adipose tissue uses certain types of amino acids to 

generate heat and that this is associated with improved 

metabolic health. 

HEAT GENERATING FABRIC 

Unlike normal adipose tissue which is used to store the caloric 

surplus in the form of fat, brown adipose tissue on the contrary has 

the property of burning the energy of sugar and circulating fatty 

acids thanks to its very high content in mitochondria, the central 

energetic cells (it is this high amount of mitochondria that gives 

cells their brown appearance). 

In brown fat cells, the mitochondria specifically contain a protein 

called thermogenin (UCP-1) which prevents the metabolism from 

generating chemical energy (ATP) from sugar and fat and rather 

causes heat production. 

This phenomenon is a biological adaptation to generate heat in 

response to cold temperatures and it is for this reason that it is 

found in abundance in animals acclimatized to the cold or in those 

that hibernate. 

In humans, brown fat is particularly important in newborns to help 

maintain their body temperature following passage from the 

warmer intrauterine environment to the colder outdoor 

environment. 

In adulthood, on the other hand, this brown fat becomes much rarer 

(around 200 g per person on average) and is mainly located in the 

neck, above the collarbones, near the spine and kidneys. 

A FUEL 

In addition to this heat-generating function, recent results suggest 

that brown adipose tissue plays a central role in controlling 

metabolism. 

A Japanese-American research group has just shown that the 

exposure of volunteers to cool temperatures (19o C for two hours) 

was associated with the rapid uptake of certain amino acids by 

brown fat and their metabolic degradation (catabolism) performed 

by the mitochondria within these fat cells (1). 

This uptake is specific for three branched side chain amino acids, 

known under the acronym BCAA (branched-chain amino acids): 

valine, leucine and isoleucine, and is made possible by a protein 

(SLC25A44) which routes these amino acids to the mitochondria 

where they are broken down to generate heat. 

 

 

This observation is very interesting, because previous studies have 

reported that the blood levels of these amino acids of the BCAAs 

class are much higher in obese people, and are associated with the 

development of insulin resistance and with a marked increase in 

the risk of diabetes (2). By specifically capturing these amino 

acids, brown adipose tissue therefore acts as a real metabolic filter, 

capable of lowering their blood concentrations and, at the same 

time, reducing the risk of obesity and associated metabolic 

disorders. 

In this sense, it should be noted that the authors have shown that a 

genetic defect that prevents the breakdown of BCAAs in brown fat 

abolishes heat production and leads to the development of obesity 

and glucose intolerance, a diabetes warning sign. 

In general, obese and diabetic people have a lot less brown fat than 

thin people do and it is tempting to hypothesize that this absence 

could contribute to the high levels of BCAAs observed in these 

people as well as to the metabolic imbalances that affect them, in 

particular at the sugar metabolism level. 

Since the main food sources of BCAAs are meat, fish, eggs and 

dairy products, overweight people have every advantage in 

favoring plant-based foods to avoid overexposure to these amino 

acids. 

Certainly, the identification of factors that can increase the 

catabolism of BCAAs in the mitochondria of brown adipose tissue 

could prove to be an interesting approach to promote the 

elimination of these amino acids from the circulation, and at the 

same time improve metabolic health. 

(1) Yoneshiro T et coll. BCAA catabolism in brown fat 

controls energy homeostasis through SLC25A44. 

Nature 2019; 572: 614-619 

(2) White PJ et CB Newgard. Branched-chain amino acids 

in disease. Science 2019; 363: 582-583. 
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