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Obesity is associated with metabolic syndrome, a cluster of symptoms including diabetes, hyperlipidemia, hyperten-
sion and arteriosclerosis, which can cause serious health problems. Accumulating evidence suggests that endoplasmic
reticulum stress (ER stress) is associated with metabolic syndrome. Leptin is an anti-obesity hormone, which is secreted
from adipose tissue. Circulating leptin acts at the brain hypothalamus and reduces food intake. As most forms of obesi-
ty indicate a state of leptin resistance, elucidation of the mechanisms of leptin resistance would be an important subject.
We and other groups have recently suggested that leptin resistance may be derived from ER stress. These results raised
the possibility that attenuating ER stress would be effective treatment for the disease. In the present review article, recent
understanding of the mechanisms of the development of obesity and the potential novel therapeutic approaches target-

ing ER stress are discussed.
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Fig. 1. Physiological Function of Anti-obesity Hormone
Leptin
Leptin is mainly secreted from adipose tissue. Circulating leptin acti-
vates the transcription factor STAT3 through Ob-Rb leptin receptor located
on the hypothalamus and brain stem. Leptin-induced activation of STAT3
subsequently reduces food intake and body weight.
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Fig. 2. Endoplasmic Reticulum Stress (ER stress) Caused Leptin Resistance
Cells were treated with ER stress-inducing reagent (tunicamycin: 1 ug/ml) for 4 h and then treated with leptin (0.5 ug/ml, 15 min). We observed attenuation
of leptin-induced nuclear phospho-STAT3 staining in ER stressed-cells. Cell line: SH-SYSY human neuroblastoma cell line stably transfected with Ob-Rb leptin

receptor. Red: nuclei (PI staining), Green: P-STATS3.
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Fig. 3. Novel Pharmacological Strategy for Treating Meta-
bolic Syndrome
Attenuation of ER stress would reduce leptin resistance, which subse-
quently attenuates obesity and metabolic syndrome. Elucidation of a novel
drug attenuating ER stress would be an important subject.
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