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The Role of Uncoupling Protein 1 in Cancer-associated Cachexia
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Abstract : Uncoupling protein 1(UCP1) is a special mitochondrial protein that promotes mitochon-
drial respiration and generates heat consumption. Brown adipose tissue (BAT),on the other hand,
is adept at adaptive thermogenesis and directly consumes in the form of heat. It contains a large
number of mitochondria and has a high expression of UCP1. UCP1,the first decoupling protein
found in brown fat cells,is located in the mitochondrial intima and can reduce the proton (H+)
gradient generated by the electron transport system,making it easier to generate heat directly by
passing ATP synthase. Due to the oxidative effect of decoupling on stored excess energy,UCP1
activity in brown fat cells is considered as a promising strategy against obesity and metabolic dis-
eases. Cancer-associated cachexia(CAC) is a wasting syndrome characterized by systemic inflam-
mation,weight loss,skeletal muscle and adipose tissue atrophy,and its underlying mechanisms
are unclear and available treatment options are limited. Abnormal expression of brown fat-like
phenotypes in cancer cells has previously been linked to tumor growth. Therefore,the expression
of brown fat-related proteins in malignant tumors may be related to the prognosis of tumors. This
article reviews the expression of UCPI,the decoupling mechanism and the relationship between
UCP1 and cancer-associated cachexia.
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Negative energy balance

Cancer—associated cachexia

Cancer and its microenvironment(top) influence white,beige,and brownadipose tissue (colored respec-
tively). WAT undergoes lipolysis,which results in a direct loss of adipose tissue mass and also con-
tributes to skeletal muscle mass loss. As the process progresses,skeletal muscle loss may act as positive
feedback for further adipose tissue lipolysis. WAT may also undergo browning to undergo transdifferen-
tiation to beige adipose tissue, expressing uncoupling protein 1(UCP1) and thereby expending greater

amounts of energy. Similarly,existing classical brownadipose tissue may be activated,resulting in
greater UCP1 expression with a resulting increase in energy expenditure. Collectively,these changes re-
sult in a netnegative energy balance,which contributes to the development and progression of CAC.

Figure 1 Adipose tissue and cancer-associated cachexia
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