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Fig. 1. Distribution of membrane receptors (MT1/MT2) in body of mammals including humans.

Membrane receptors for melatonin exist in the tissues of almost whole body.
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Fig.2. Abnormity of insulin signal in type 2 diabetic animal models and melatonin improving it.
Signaling by melatonin is cross talking with insulin signal. “Red” shows the pathways promoted by melatonin and “blue”
shows those inhibited by melatonin. (But some pathways are speculated mechanisms by the authors based on recent reports.)
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Fig.3. Physiological significance of glucose metabolism by melatonin at night.

It is reported that melatonin inhibits the secretion of insulin from B-cells of the pancreas. Meanwhile, it is also reported that the
uptake of glucose in the brain significantly increases at night when the level of melatonin is high compared with that in daytime.
Melatonin treatment significantly increased glucose uptake in the primary culture of brain cells in insulin-free culture medium, so
that it is considered that melatonin at night inhibits the uptake of glucose to peripheral tissues (muscle and liver) and that increases
the uptake of glucose into the brain via insulin independent action.
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Fig.4. Molecular evolution of glucose transporter.
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Glucose transporter has been highly preserved from prokaryote and it exists in bacteria (Escherichia coli) and cyanobacteria
(Synechocystis sp. PCC 6803). Glut2 diverged at an early stage among typical four kinds of glucose transports (1-4) in humans.
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