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Chrono-Nutrition Elects of Protein-Rich Food on Mouse Circadian Rhythm
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ABSTRACT

The rotation of the earth around its axis causes 24 h changes in environmental
conditions including temperature, food availability, light, and darkness. In addition,
seasonal changes in the length of day occur as a consequence of the earth orbiting
the sun. In order to cope with and anticipate these changes, most organisms
throughout the plant and animal kingdom possess a circadian timing system. The
peripheral circadian clock in mice is allected not only by light-dark cycles but also
by chemicals and foods. It is known that estrogen influences circadian rhythm through
estrogen receptors. Then, we examined the ellect of soy isoflavone (Soyaflavon HG,
obtained from Fuji oil Co., LTD.), in which glycoside forms of genistein and daidzein
are included, and whose molecular structures are similar to estrogen, on circadian
rhythm. Soy isoflavone is represented by genistein and daidzein, and soyaflavone
HG consists of their glycoside, and thus is easily soluble in water. Application of
soyaflavone HG to a culture medium keeping Per2:Luciferase KI Mouse Embryonic
Fibroblast (MEF) or mouse liver slices could lengthen the bioluminescence rhythm,
and also phase-advance or -delay the bioluminescence rhythm, depending on
application time. Oral application to these mice could phase-advance using an in vivo
imaging system. These data suggest that soyaflavone HG affects some circadian
rhythm periods and phases, and maybe useful for recovery from deficit in circadian
rhythm in shift-work. Soy Protein Research, Japan 16, 73-79, 2013,

Key words : circadian, liver, soy bean, genistein, glycoside

016284800 00000000022

0O00O0oododovol 16120130

73




000000000000 000000000100
000000000000000000000000
0000000000000 00000000000
0000000000000 00000000000
0000000000000 D00000000000
0000000000000 D00000000000
0000000000000 00000000000
0000000000000 0000000000
0000000000000 00000000000
0000000000000 00000000D0OO
0000000000000 D0000D0000000
0000000000000 00000000000
000000000000000000000000
000000000 00000000oooOn
0000000000000 D00000000000
0000000000000 D00000000000
0000000000000 D00000000000
0000000000000D00000000000
0000000000000 D00000000000
00000000000D00000000000000
00oo
00000000000000GEDOOOOOO
0DzZODOOOODODOOODOODOOODOOO0O00O0
0000000000000 00o0oooooon
O0D00D0E00000000000000000
D00O00O0®™GEDDZOOOODOOOOOOOO
0000000000000000000000GE
0bDzOOOOOOOOOOOOOOOOOOOOO
O00O00O0OHGO Table 1000000000000
000000000000000000HGO OO0
0000000000000000000000@0
0000000000000 0000HGO OO00
000000000000000000000000

Table 1. component element of soyaflavone HG
equivalent to
isoflavone aglycone
2.4%
1.7%
0.2%
12.2%
5.2%
2.3%

isoflavone

4.0%
2.7%
0.3%
28.8%
10.1%
52%

Daidzin

Glycitin

Genistin

Malonyl daidzin

Malonyl glycitin

Malonyl genistin

Acetyl daidzin 0.8% 0.5%

Acetyl glycitin 0.2% 0.1%

Acetyl genistin 0% 0%
total 52.1% 24.6%
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Fig. 1. Effect of soyaflavone HG on free-running
period in MEF from PER2:luciferase K.I.
mouse. (A) Bioluminescence detrended wave,
(B) dose-response curve.
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Fig. 2. Effect of soyaflavone HG on free-running
period in liver silce from PER2:luciferase K.I.
mouse. (A) Bioluminescence detrended wave,
(B) dose-response curve.
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Fig. 3. Effect of soyaflavone HG

on phase-delay in

MEF from PER2:luciferase K.I. mouse. (A)
Bioluminescence detrended wave, (B) dose-

response curve.
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Fig. 4. Effect of soyaflavone HG on phase-advance
in MEF from PER2:luciferase K.I. mouse. (A)
Bioluminescence detrended wave, (B) dose-
response curve.
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Fig. 5. Effect of soyaflavone HG on mice behavior rhythm under constant dark housing. (A)control, (B)
soyaflavone by drinking water, (C)soyaflavone by food, (D) Summary of circadian period.
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