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Elucidation of the involvement of the circadian genes on onset of parturition
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In this study, we investigated the factors that regulate the birth timing in
mice in order to contribute to the animal production and the prevention of preterm birth in humans
by developing a technique to regulate the birth timing. We firstly assumed that the circadian clock
genes that are known to control the rhythmic physiological phenomena such as sleep as the main
factor. However, our results demonstrated that the lighting condition (environmental light and
darkness) immediately before delivery is more involved in the birth timing than the circadian clock
genes, suggesting the possibility of controlling the birth timing by the lighting condition.



2
(Clock) (Clock )
Clock 18-19
( )
(Amano et al., 2016)
1/10 ( )
1 Perl Per2 2
Perl Per?2
( double KO ) ( )
27 double KO 28
(
)
17.5
2 1 double KO
( 19.9+ 0.1
, double KO :20.3+ 0.1 , 1 1) 19
19.9+ 0.1
(D/D)
(/L) 12 12 (L/D) (/D) 3
3: 2
4:
2
double KO
( 19.9+ 0.1 , double KO
:20.3+ 0.1, 1 1) 19
( )
D/D
17.5 L/L L/D D/D
L/L L/D D/D 19.5+ 0.1 19.3+ 0.1
19.9+ 0.1 D/D

( 1 1 P<0.05)



L/D D/D

1 L/D
42.8+ 7.2ng/ml D/D  65.3% 4.2ng/ml
D/D ( 2
L/L, L/D, D/D
1.3+ 0.01g, 1.4+
0.01g, 1.4+ 0.01g L/L (1
P<0.05)
1 ( 17.5 ) (/L) 12 (L/D)
(b/D)
double KO

BEM L/ (FERL/D | HEED/D D/D

27 27 28 28

27 (100.0) 27 (100.0) 28 (100.0) 28 (100.0)

jﬂ@ﬂﬂii#bﬁﬁﬁ%ifmﬁﬂ+san

195+ 0.1%> [ 193 &+ 0.1= | 19.9 + 0.1> | 20.3 + 0O.1°

s Eh - {F O s

202 211 220 213

1EHE-YOEHOFOE+ SEM

75 + 0.5 7.8 + 0.3 7.9 + 04 7.6 + 0.4

1EDFOFEIDEE (g + SEM, SEHEHRIZRTE)

13+ 0012 |14+ 001° {14+ 0.01° | 1.4 + 0.01°

1 ( 175 ) Ly 12 (L/D)
(0/D)
B UL HEW 0/
a0 z 20
a | W & |
E 5
8 S
# 3
=10 =1
3 &
z 3
i
b
Sl g TN
R 2 @ 0 S ] S wp ! =] 7 i=1 ey A
g g s & & & € @ e e S S a S
SEEAMOEAR ﬂ(d\%&ﬁu'mztwﬁra'lzwu EoRMOR SHIRMR ORRIA B BUMIR LTI 24F & EL L2 DR OEIE)
HEE L/D Double KO D/D
g wr an |5 e
& @
% E
z g
% &
2 10 E 107
X . |
g % - H ﬂﬂ
B
®
gl 1 H g, [ L0 L]
R = = 3 2 2R Yo o S P ! 0 S P
- - Q N © ® @ E] < = E
T e A S SEBROME AR L TH24MIE | L LS OREOME

2 18.5
100

i‘\ *
A ]

2 80

ik

E 60 :
3ol
Hg

sy .

& 4 20 .

e

RS

o

—

AR L/D

FF4E! D/D

SEM

Amano T, Anzai M, Matsumoto K. The Clock mutation reduces reproductive performance of mice by affecting the implantation

capacity: Maternal Clock mutation is not the only factor affecting implantation. Theriogenology, 86: 1670-1684. 2016.



Amano Tomoko, Ripperger Juergen A, Albrecht Urs 154

Changing the light schedule in late pregnancy alters birth timing in mice 2020

Theriogenology 212 222
DOI

10.1016/j - theriogenology.2020.05.032

43

2021




