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Effect of exercise on gene expression of clock gene and biological rhythm.
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Molecular mechanism of biological clock has been identified in central
nervous system (SCN) and peripheral tissues such as liver, adipose tissue, skeletal muscle,
leukocyte etc. Light-dark cycle entrains biological clock of SCN, and meal influence clock gene
expression in liver. Present research assessed the effect of exercise on gene expression of clock
genes in leukocyte.

10 young healthy male subjects exercise at 50% their maximal oxygen consumption for 60 min before
breakfast or after lunch, and gene expression of clock genes (BMAL1, CLOCK, CRY1, etc) were assessed

in leukocyte. Gene expression of BMAL1 was upregulated after exercise, resulting in forward and
delayed shift of acrophase of gene expression assed by cosinor method. After a single bout of
exercise gene expression of one clock gene BMAL1, but not the entire clock gene expression, was
modéfigd. Furthermore, physiological meaning of the change in BMAL1 in leukocyte remained to be
studied.

BMAL1



-
[=]

o
o

S«

What are you doing?
[=] (=3
S h B >

0000 0800

1800 2000 2400 time(h)

Ministry of Internal Affairs and Communications, Statistical Bureau

clock, B-mall

Control 10
: : 0%VO-max
I 1600 1700 S
I I I |
'3
I I I [l
6:00 !:go 1!?00 (1)!:10 23:00 6:00 23:00
= 9:00 13:00 18:00
O-}O
6‘;0'0 ‘»'0 éZ‘»O' (1‘5;3 (1;8»:) 2‘;00 23:00
| 24 (6:00 6:00) |
O "
™
- >
23:00
7:00 16:00 60 VO02max 60
6:00 9:00 12:00 15:00 18:00 21:00 23:00

1



OControl ®FEE) @%75:ET)

2500 24
2000 ¥ *F
g 1500 24
1000
500
| N e
IRLF— R itiii) FAlE<HE
HES %A Bits B®iLE
2
24 3
BMAL1
bmall tpre O o 15:00 9:00
ok '_H»—a'_—ﬁ_' 18:00
O
perl |_z'_|
o2 o BMALL
ol O control CLOCK
per3 s ® I 21:00
—o—i| 2 #HEE "
cryl *'_HI—A—i #p<0.05 vs control 12:00 15:00
o T p<0.10 vs control
2 —eo— ¢ p<0.05 vs & /7i8%)
0 3 6 9 12 15 18 21 24
A () PER3
12:00
9:00 12:00

e CRY1
g

&

4 12:00 9:00

12:00

1

Ogata H, Kayaba M, Tanaka Y, Yajima K, Iwayama K, Ando A, Park I,Kiyono K, Omi N, Satoh
M, Tokuyama K. Effect of skipping breakfast for 6 days on energy metabolism and diurnal
rhythm of blood glucose in young healthy Japanese males. American Journal of Clinical
Nutrition ( 16 May 2019)

5 , 2018 08



, 2017 05

¢y

Omi Naomi

Nabekura Yoshiharu

Ogata Hitomi

71



Kayaba Momoko

@



