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Summary: Uncoupling proteins (UCPs) are members of the family of mitochondrial trans-
porter proteins. They are situated on the inner mitochondrial membrane and 
contribute to the proton re-uptake in the respiratory chain. The UCPs are capa-
ble of uncoupling oxygen consumption from oxidative phosphorylation, thus di-
recting the produced energy not to the ATP synthesis, but to its release as heat. 
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The UCPs play a major role in thermoregulation, heat generation and mainte-
nance of the basal metabolic rate. In mammals, 5 uncoupling proteins are identi-
fied, from UCP-1 to UCP-5. The UCP-1 plays a major role in respiratory chain 
uncoupling. It is expressed in the brown adipose tissue and is of essential im-
portance for the thermogenesis in hibernated animals and newborns. In adults, 
the UCP-1 plays an important role in body weight regulation and energy expen-
diture. The UCP-2 is highly expressed in many tissues of the adult animals and 
humans. After lipid consumption, the UCP-2 expression is increased in the white 
adipose tissue. In relation to this, the UCP-2 is considered to be a regulator in 
the energy balance, body weight and thermoregulation. The UCP-3 is ex-
pressed mainly in skeletal muscles, which are the source of 40% of total body 
thermogenesis. The UCP-3 plays a main role in the regulation of energy expen-
diture. The UCP-4 and UCP-5 are expressed mainly in brain and neurons. They 
participate in multiple processes associated with neurotransmission and ther-
mogenesis. Besides thermogenesis and energy expenditure, the UCPs partici-
pate in the antioxidant protection of the body and the development of type 2 
diabetes mellitus. Their antioxidant activity is related a decrease in the mito-
chondrial membrane potential. Thus, the generation of free oxygen radicals falls 
below the critical level. In patients with type 2 diabetes, the UCP-2 and UCP-3 
are associated with the reduction of insulin secretion and the induction of oxida-
tive stress. Upon activation of UCP-2 in beta cells of the pancreas, the glucose-
stimulated insulin secretion decreases. In diabetes, UCP-3 reduction in skeletal 
muscle occurs, which results in glucose-induced oxidative stress. Uncoupling 
proteins are a promising target in the medicinal management of obesity and re-
lated diseases. 
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