COLD-INDUCED DECREASESIN HUMAN, CIRCULATING LEPTIN, AND IN THE
SUBCUTANEOUSADIPOSE LEPTIN SECRETION RATE

A. Zeyl, IM. Socks, N.A.S Taylor and A.B. Jenkins, Department of Biomedical Science and Metabolic
Research Centre, University of Wollongong, Wollongong, Australia.

Leptin is secreted primarily by adipdges, and is associated with regulating enesgperditure
and appetite. Studies V& $hown cold-induced decreases in both circulating leptin ebdyene
expression, and an apparent protestdfect on body temperature of exogenous leptin during acute
cold stress. In this stugdwe investigated the effects of acute cold-water immersionvivo) on human
plasma leptin concentration, and the effects of incubation temperatuwirg) on leptin secretion
from human, subcutaneous adipose tissue fragmemé&dva males underwent dailys0-90-min chest-
deep immersions in 18°Cater for 15 days. Blood samples were collected to determine plasma leptin
concentration, while regional body temperatures were continuously recorded. im\itw study,
adipose tissue fragments were incubated at three temperatures (27°, 32° and 37°C), with leptin
secretion into the culture medium being determined. Acute cold immersion significantly decreased
plasma leptin concentration (-14% at 25 min, -22% at 60 min, Bofh05). A significant positie
relationship vas found between plasma leptin concentration and the decrease in rectal temperature
during immersion R<0.05). Incubation temperature significantly affected leptin secretion rate
(P<0.05). Leptin secretionr( vitro) increased 3.7-foldver the temperature range 27-37°C. A simple
modelling approach predicted that, during cold-water immersion, plasma leptin concent@aildn w
decrease by 45%, due to the local effects of reduced subcutaneous adipose tissue temperature alor
We suggest that v subcutaneousat temperatures directly reduce leptin secretion in oghbsed
humans. Gien the role of leptin in the regulation of both energy ietakd enegy expenditure, this
would male insulating, colder adipose tissue less ‘visible’ to central mechanisms regulatigyg ener
balance, and hence body composition.
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