ENDOTHELIAL NITRIC OXIDE SYNTHASE (e-NOS) ISHIGHLY EXPRESSED IN
BROWN ADIPOSE TISSUE
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Brown adipose tissue @) is the unique agan that specializes in heat production in the body
and is the major site of nonsghiing thermogenesis during cold acclimatiddlood flov through BAT
is directly related to its thermogenic state and high rate of bloaddlequired for heat production in
BAT to provide oxygen and to transfer heat. Noradrenaline released from sympatheticenamals
in BAT is invdved in the regulation of BT blood flov, howeve, the mechanism of vasodilatation by
noradrenaline in BT has not been well elucidated. Concerning this regulatory mechanism,ve&e ha
previously shevn that noradrenaline may induce a production of nitric oxide (NOAIR Besulting in
an increase in its blood #o NO is produced by NO synthase (NOS), constiteitiend inducible
isoforms, both of which h& keen identified. However, it has not been determined which NOS
isoform is irvolved in the control of BT blood flov. Snce noradrenaline increasesBblood flov
within a minute, it is likely that constitwe NOS-produced NO regulates the bloodvflinrough BAT.
To ascertain this possibilitywe gudied the expression of daconstitutve NOS (e-, b-NOS) in BT.
Further we examined the effect of coldxposure for 24 hours on the expression of these géviake
Wistar rats were killed by decapitation and interscaphar Bas excised quick]yand then total RK
and protein were preparedReverse transcriptase-polymerase chain reactioRfRR), Northern and
Western blot analyses were performed to identify the isoforms of consitN®S. Incontrol rats, e-
NOS mRM was highly detected, while b-NOS mRNvas not in BT. The high leel of e-NOS
MRNA was also detected in isolated brown adypes. Similamesults for protein kel of NOS were
obtained by Western blot analysis. Cokpesure led to an increase in e-NOS mRékpression.
Intraperitoneal injection of beta3-adrenoceptor agonist, which is responsibl&TathBrmogenesis,
also eleated the lgel of e-NOS gene xpression. Theseesults suggest that NO produced by e-NOS
in BAT may regulate BT blood flow, and activity as well asxpression of e-NOS are controlled by an
activation of sympathetic nervous system. Furthermore, NOvettfrom brown adipocytes may be
involved directly in metabolic activity of this tissue, since weehareviously reported that the
administration of NOS inhibitor depressed the in vitro oxygen consumptioAlof Bhus, NO might
be one of the essential regulatorgolming in BAT thermogenesis. Hwaever, neither localization site
for e-NOS nor signaling pathway for a@ting e-NOS in BT has been clarifiedTo understand the
physiological role of NO in BT, further studies are warranted to elucidate these points.
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