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BE chITICHE) X20RFRARSE E UCITERH O I v bR HEARE L B8 (suprachiasmatic
nucleus : SCN) IZFHRIFEHEMAMRZ SN DL O MAIHE I N TS, Lo L, FHFHIFE G2 R
HBETF OB OBET LA IZ R v, RFSE T, MZLBEOREH I TH S SCN DAL LT, 1L A
EF T DOFAGHR T A BRI B ST AT Perl, vPer2, BMALIL) D574 5
WCHE Y — v 2B LT v MBRIFODIIZ B TREROR & W Lz, 2o E, HRISH H (B
18), #EHR20 H H (E20) T, 7 v MEFOES & OBRIEOWFRIZB W T FHEREHER 772 5 Il
5% Td % albumine site D-binding protein (DBP) ® mRNA B 25580 Sz, Ua LIRS BFOIIC B
1T 5 RIEEEEF mRNA LS, RAT Y PTHESIR TR INSIHEETOHMY X2 L i3el By
BRBNY — 2R, BFORIZET B BMALI mRNA WAMHZEARD KHHEETH SN W2 ) X A
WD SN oz, TBFONEICBT 5 BMALI mRNA &, 58 (ZT5) 125 HAK < BTG (2123) 12
¥— 72T HBEHZRL, BET Y MCALNLGHINRY - L dR L - Tz EoT, s
JaH KA CORFEETRBUL, AT v P BE B EMIC X - THE S Tu 2 RELE 2%
A O, BHIRIEWT &I, EISE E201CBII 2 ZFNENOBEETIHE N — V2R L 728 2 A rPerl
mRNA &, E20Cid E18& ik L CH¥iE 2 Bl OB M A5 D S M, rPERLASZ ORI RERN 25 & 20
HREZ > TV B AR R S L7z,

Abstract Objective : To investigate materno-fetal synchronization at the level of the gene expression, ex-
pression pattern of clock genes were examied in the placenta, fetal heart, and maternal heart under light-
dark condition.

Methods : Female rats aged 8 weeks were impregnanted, and at days 18 (E18) and E20 of pregnancy,
their fetuses had removed by caeserian section at zeitgabor times of 5, 11, 17 and 23 hours. The fetal hearts
and placentae as well as the maternal hearts were excised and mRNA patterns of expression of clock re-
lated genes rPerl, rPer2, BMAL1 and clock controled gene, albumine site D-binding proteins (DBP ) and
mRNAs were analyzed in these tissues by Northern blot.

Results : In both the E18 and E20 pregnant rats, we detected mRNA expressions of rPeri, rPer2, BMALI
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and DBPin the placenta and fetal heart as well as the maternal heart but only BMALI mRNA in the fetal
heart had a daily rhythm which showed a different phase from that in adult rats. No remarkable rhythms
were observed in other clock genes in the placenta and fetal heart. Interestingly, levels of expression of
rPerl mRNA in the fetal heart were significantly higher in E20 than in with those in E18.

Conclusion : Circadian expressions of clock genes such as rPerl, rPer2, and BMAL1 were observed in

all the peripheral tissues examined as well as in the SCN, but in the placenta and fetal heart, expression

patterns of clock genes were remarkably different from those in other peripheral tissues. These observa-
tions suggest that the regulation of clock gene expressions in the placenta and fetal tissues are different

from those in peripheral tissues of adult animals. Increased expression of rPer! in fetal heart at E20 sug-
gests that rPer! plays an important role in fetal developement, and suggests that the regulation of rPer1

expression is different from that of rPer2 in fetal tissues.
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&G IR I o0 R AR 3 I & T RURY,
T4 O EHER T O 58, FEP RSN, period
(per) R timeless (tim ) Bz T DV X I v 7 a5
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FE$ 5B & L T CLOCK & BMALIDO &1k

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20004E 1 A

(a) Maternal heart (b) Fetal heart

13

(c) Placenta

100- 100-
90+ 90
g 80~ oy 80
T 70 T 70
] 3
P P 60
< 60 > i
7z Z
e
Fé 50 E 50-
: 2
2 40~ 5 40
] ¥
B304 & 39
20- 20-
10~ 10-]
0 0
5 11 17 23 5 11 17 23 S 11 17 23
E18 E 20 K18
Time (hours)
rPerl 54 kb
Time
(hours) S 1 17 23 51 17 23

Time (hours)

100
90-
@ 80-
T 70
3
-
< 60
é
£ 50
2
E 40
O
& 30-
20+
10-
0
5 1117 23 5 11 17 23 5 11 17 23
E20 E 18 E20
Fime (hours)
5.4kb rPerl o !g Q% 5.4 kb

Time
(hours) S 117 23

5.0 17 23

Fig. 1 Daily expression of rPer] mRNA in the maternal heart(a), fetal heart (b) and
placenta(c) on days 18 (E18) and E20. Rats were housed in a 12hr light : 12hr dark
(LD) cycle (lights on at ZT 0). The open bars indicate the light on phase, and the dark
bars indicate light off. The upper graph depicts a comparison of the circadian pattern
of the rPerl mRNA level in each tissue. The maximum value is expressed as 100%
for each tissue. The lower panels show representative Northern blots of total RNA

prepared from the rat tissues.
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Fig. 2 Daily expression of »Per2 mRNA in the maternal heart(a), fetal heart(b) and

placenta(c) on days 18 (E18) and E20.

phenol-chloroform (AGPC) #:12 & - THiH L 7=,
BS5NT2RNA A L — >~ 1220ug $0, 1%7 W
2—Z/0TMFE VAT IVFE e B2 VICESIKE)
L, 74 a9~ X7 1L v(GeneScreen Plus ; Du-
Pont #H#) IC#E L, J—¥F T av 51 ¥ 72
TN L7 P CT v F AT F4 KEICE - THE
iU 72 rPer2 cDNA(1144—1797 bases ; GenBank
accession number AB016532), BMAL1cDNA (231—
910 bases ; GenBank accession number AF
015953), DBP (albumine site D-binding protein)
c¢DNA (1138— 1602 bases ; GenBank accession
number JO3179) # 70— 7 & L TH W72, vPerl
7 —T7EPCR W CTUhiE Lk oIk
LY, N TVFALE¥—-Yarid, 55CT—
BaAT VY, 0.1%SSPE/1%SDS I2TH5C, 407 T Dk
i 207w, N TVFLE—-Yary TP
(& BAS2000(&E 7 1 )V 2 ) I THeM,  fEMT L 72,
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1. rPerl mRNA ®O%3 (Fig. 1)

FER S v MOBRIC BT % vPer] mRNA O FE 8
X, E18, E201 3 RIZBWVWTH ZTIIZ -2 &

L2560 E® 2R L7z (p<0.01). BEIZBT
% mRNA 73, WA O 2085380 5Nh 7k
MNolzdb Do, E18L LR L E20°T, J3E DR
A D Sz (p<0.1). BHOLIZBIT %
mRNA FE8LL, & BB 22 H U 2 2 2538
DOHNLEDNoT2b DD, EI8E KL E20THH
RO 2 R TN L 7z (p<0.01).

2. rPer2 mRNA D583l (Fig. 2)

S v MOIRIC BT 5 rPer2 mRNA OB
X rPerl mRNA [ ££1Z, E18, E20LV 3 iZB W
THITNNER Y =27 & LES6E0LH 2R L7
(p<0.05). —J, ML X OB TE E18,
E20& HIZI3IT—E D mRNA BEED SN, H
J§ ) X AR rPerl mRNA T B 72 BE20T D5
BRIMERE D Sk d o 7z,

3. BMALI mRNA O %3 (Fig. 3)

FEER S v MO IC BT 5 BMALI mRNA O %
HIZ E18, E200W\WFNIZBWTH ZT11 Tkl
ZaR L ¥ — 7 R (ZT23) D1~2%IC F THRI BN
KT L7 (p<0.01). MBIFOIKICHBT %S BMAL I
mRNA &, F#(ZT5) 15Kk b K < "W i (ZT17
~2)ICE =7 ICETBHEHCHEAY) X2 &R L
(p<0.05), BAKT v MiZALNLHH Sy - &
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Fig. 3 Daily expression of BMAL mRNA in the maternal heart(a), fetal heart(b) and
placenta(c) on days 18 (E18) and E20.
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Fig. 4 Daily expression of DBP mRNA in the maternal heart (a), fetal heart (b) and
placenta(c) on days 18(E18)and E20.

FRZ -T2, BETIIELS, E208 HICHNE R (p<0.06) DK L, BiFo.LEREET
U ZLIZED SN o7, FEORRRITIFVE FHFSINELS, E20E D

4. DBP mRNA ®3t3 (Fig. 4) WCHREY X8 E@BD Nk,
BERS v MZBIT 5 DBP mRNA O3B vPer zZ =
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DHEHDDORERT v MIALNAFH Y — L
BRL TV,

NSO S, BEERD SCN Hi 2k DM H-F
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729, &8I, BAEH S VI A4 SCN & SCN
BedEs v MCBRTAZLICE T, Z0OH LW
PR EHE AL T A WS AR O ) X L 05
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DR BEATAT B W T B 5 BRI~ O W B IR E A
bR TRV, 25V IZENEERNICE
JBBIETFHRBLT 4 — K3y 7 A H

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20004 1 H

RSN TRV SR E0E 2 Shi,

DBP mRNA OB D X H = X 2IZDWT
BRHIN TRV, /v 779 b2 A ThH
TH ) XL T 5 2 L0 LRI oMb R E
ZRoN, FhBEECITFOIRICASND L5k
DBP mRNA O HESEB BB o722k
i3, R OB TR FOY X3 v s
GRBDPBD LN ENLEZLEFIFE LR
WwWHnLkEbhs,
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