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Brown adipose differentiation by in vivo optogenetic stimulation
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In the central regulation of thermogenesis in brown adipose tissue (BAT),
sympathetic premotor neurons in the rostral raphe pallidus nucleus (rRPa). Brown adipose, which expresses
the thermogenic protein UCP1, provides a defense against cold and obesity, not only in rodents but even
in adult humans. Moreover, the appearance of brown-like adipocytes within white adipose tissue depots is
associated with imﬁroved metabolic phenotypes. In this study, using an optogenetic technique, we examined
whether the sympathetic outflow could cause the differentiation of brite cell into the subcutaneous fat.
Adeno associated virus (AAV)-mediated deliverK of ChIEF gene into rat rRPa resulted in localization of
ChIEF proteins in the rRPa neurons. In vivo photostimulation of ChlEF-expressing cell bodies in the rRPa
elicited increases in BAT thermogenesis, blood pressure and heart rate.
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Social defeat stress-induced hyperthermia
involves non-shivering thermogenesis in brown
adipose tissues.

Experimental Biology 2012 (San Diego)
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Social defeat stress-induced hyperthermia
involves non-shivering thermogenesis in brown

adipose tissue
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Direct projection from the dorsomedia
hypothalamus to the rostra medullary raphe

drives brown adipose tissue thermogenesis

Experimental Biology 2012 (Boston)
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A direct hypothalamo-medullary  for
sociopsychological  stress-induced brown fat
thermogenesis and hyperthermia
91
Sociopsychological stress activates
hypothalamo-medullary neurons that drive brown
adipose tissue thermogenesis and hyperthermia

Experimental Biology 2014 (San Diego)

Search of the limbic and cortical regions

involved in  psychological  stress-induced
hyperthermia
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