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WFFERE SR OMEEE (Z3C) @ Women suffer from a range of sleep disorders with insomnia and
hypersomnia being particularly common. In many cases, these sleep disorders are tightly
associated with endocrine changes including menstruation, pregnancy, and menopause. It
has been long speculated that variations of gonadal steroid hormone levels that occur
during this times are closely related to these sleep-wake disturbances. OQur goal is to
determine the neural mechanisms that underlie gonadal steroids, especially, estrogen
driven changes in the circadian timing system. In this study, we tried to identify estrogen
sensitive oscillator(s) which estrogen directly influences and lead to change circadian
behavioral rhythm in female rodents. We examined rhythms of clock gene expression (PER2)
in several target regions in the brain using immunohistochemistry (in vivo) and
luminescent recording methods to measure circadian rhythms of PER2 expression in tissue
explant cultures from cycling PER2: :LUCIFERASE (PER2::LUC) knockin mice (in vitro). We
found that PER2::LUC rhythm in preoptic area (POA) of the hypothalamus was directly
influenced by estrogen treatments. Ultimately, our findings will result in new
therapeutic approaches for sleep disorders in women and improve the quality of life for
women throughout their lifecycle

AR TE HE
(GHHHAL - )
B REESEE & &
2010 4F i 1, 260, 000 378, 000 1, 638, 000
2011 4% 1, 160, 000 348, 000 1, 508, 000
R 2, 420, 000 726, 000 3, 146, 000

WFZe5y B« [ Hy Sk
BT OSF - B - BB (BIRAES: « BEHP)
R I AR, AT, NI - SRR, BERHES T MR



1. WFZEBRAEYS WO 5

M (M) TR U XA EBEY 525
G AT oA RAELELOT R ha b
Ta AT NLTATHA T NVDAT —
Tl ILIITHARES (A ko
THWENET H, = A ST o5
IFEEINC ER L, TR 055
UTIER%, Wb s BELEE (DI1XE,
RIT. BEER YY) T A ba X OO
sl EE S5, HEM, R, L
THREENC L TR - S RER O MBS
% HRRATERIRAE . H R AR BEE O fE IR
DOHINZ, AIRCIEIR 72 & O MEIRRE E N E S
NTWDD, ZORK S IRERA LT D53k
BOBIZE DD EEZ LN TS, Mk
Fothif (v A, Ty b, NARX—) T
BWTIL, &Y X ADAAED 4-5 H O
N> TELT D Z ERmb R TWD,
T A g I R R I AT o B
DIEOEN LA EFA L, FhicdbiEd
X ATEN ) X 2T E AT 2 & R B
D3 CAT B R 1T U UTE Bh ) o (7 AR 23 mir i
T5, TOBGBIAN T v TEE) LT,
FEAEHTH - IS OLITEEDO U, A
DORENRH I, DO AT — VTR bR
W, INERZHIR L 7cEMIC =X be s oA
PES G35 & B lfkie U R Ao JE W HE
THZENDL, TR M UREETEY X
LMo ESI s T EEZLRTY
2o
EWREFH ORSREFBLD 3 T A=A L L L
T, BBERER 7 4+ — Ry 7 Lb—F L IR
NDRF B R T OERSHEAE 2 5T
% (O 7HERD) . FERHEEMABE TIXR YT
4 7RFIC I EMEE S, BH D=
— KT H U RITENRFAT 4 TRA &7
DB OG5, WHLIEORHE
I O W T8 Period (Per) 1, PerZ,
Cryptochrome (Cry) 1, Cry2 3 5HER 7
4= Ry 7 =T DL EHE ) &R T
HY ., TNENOEET O KBEIIAE A
U XLEHORER, EEH LR Y X
LDHERIRNBEND Z EDRREIINLTND,
PR TR » A2 EZ (SCN) 13ER U X
LOAEYEEFH K E LT BTV D N,
T, R TR E~— I —IZT5
Lz kv, EHRBENMAK - SON LISt O piREEE
RRHRRIZ B W T HIBEEMEEEIERE 2 FF o
ZERHONE T, ERORGER TR E

IRENAR DS RAY U X L& BB 2 2 & 232
SHTWIZs, KM B Ko B HERIREEE6E
DAL RS2 D EREMANHRE
JRAREN (A A [R) ] < S BB RE O FR A A& [ -
TW5 EESND,

2. WEOHD
FROBFRICEY, REAT A REALES
NAFRHEREY XA HE 2 DB L5 LR
IVING R L MEREE O R U X A%k
(MEARREE) A =X LD ZREEIE L
L7z, ZOHTH, AFZEHRETIE, & FD
ETINE L THREPEATHDIT ~HwED
BEH Y X 2HE R L, REEHEE 7388 Y
R LD ZAT, PR T v A RRLE S
ThirzA bl UPNEEERT S EEE
R (FhikE%) OREEMIFERNE LT,

3. WD IE

MR THD =R NP RNEEER
T HUERBEIE (=R ba 7 VSRR
BiR) #FEET D] ZEEERTHZDIC2
DOEBRREHNTRFZITo7, FEBr1 &
L. in vivo EBRRIZTZ A b a 7F U0 id
MR TR X L5 2 D850
ARG T (ICCTE) 2 VW HERe 72
WatziTo7z, EBR2ELT, AT x2T—
B UR—F = 2T L& W= B i
RIS T DIRFFHEE T REBL) A LB L,
TR RN in vitrolZ T, [HEBEERMH
TREZE DRFFHBIETHEL Y X B E 5 2
Lkt Uiz, BURRY 72 EBR 71k 2 LU FICR
7

FEER 1 SRR L RIS K D Al R
(281 B REEHE (R - PER2 FEEL U X A

BiEt 8 s CTdh D PER2 BH Y XLk~
— =T L, BEfirhfEZ & SCN IZ oW\ T=
A ba oL 3 b — LR R LG
REtd %, BEARREZ L LCiX, SCN 205
D H S ERHEN TR B L T D 35 == 5 4% ek
(SPZ). =B (PVN) RIFETEISCH 43I
RS B2 WA (Amygdala) . 4355
PREZ (BNST) HR FERFFMIEZ (DMH), &
DIZT A b a7 AR 7o LR TS
PRI R TEF (POA) | IR TR =k 4Z (ARC) )
2B EME LB RRR 21T 9,

EER2 T 2T —VPULR—F— AT A
Z AW Emih IS BT S PER2 Y X




L DORE

T2 huFUnNERE, EOMBKIERT
LN, = A b U BB IRENA D
K725, BRI CTRGHER 738
HIXLEVTNEALATE=H—TED
Ny 727 —BULR—=F =TT LAEHWD,
T A fr g R EERGE G RB Y XA
WL B2 D)0 et 5, BRI,
PN 2 H U 7 st & L < 1 PER2::LUC
~ U A% R, Rk L I i R o v
V72T —EBREY X LERETHEHEEIC
T1LHABICORZYEIT S, Zokx, =X
fa Ao EREL o e — L BETHIER L,
TR ha OB ERFT D,

4. BF7EE R

FEBR 1 RIERARRM LIRS K D AR R
(28T D REEHE (S - PER2 FEHL U X L
ZRE T, BU PER2 iR A& W CAEYRE
X TdH 5 SCN T PER2 FEH U X L &8l

BRI D2 LIITE N, oMW T,

PER2 HHL U X ANZ DO FEIC L VBl T
LME I Mo TWiehotz, £9. Frx
%, Bkx 2P0 PER2 TR E VT, ~ T A
\Z31F %5 PER2 FEBLYU X ADR & AT,
F DOfEH . Alpha Diagnostic #:81® PER21-A
PUAD, BEfirhREZ URPkiR (Amygdala)
IHGIRE (BNST) Rzl (SPZ), =
PE% (PVN) | HUR TEEE NIEZ (DMH) . R
THECNIAR R ATE (POA) . FR T = IR
(ARC)) DRIz I3 1T D PER2 & L < i L
PER2 J¢ B & Bi—flllw BAAL THIBI T = | Milask
DHTY ERRRETH DL R ghoTz, &
DICEATEHRE NG, ERiREZIZB N T
PER2 FEEL Y A LA MHT 5 Z LN TE T, §F
2. POA & ARC Ti. SCN ¢ PER2 3HL U X A
DE— 7 (AED S 1-2 BRREENT- Y X AATHH
T PER2 FHL Y X A%/ LT,

EBR2 N T2 TF—FBLAR—F—V AT
L% W T A R AZIC 3510 5 PER2 Ht Y
Y s

(s CTd 5 PER2 DI L [FIFFIC /L
V7 2T —BMEXY U RTENREET D
PER2: :LUC ~ 7 A & AAFEEIZE A L, PER2
AV XLPEICKHT DOy b7 >
T EAT o T, AN~ T ANGEIL -
POA 55384k IC BV T PER2 8L Y XA, —
A v OB LEEREZITAZ N0

STz, MOEALIZDONTH Z D X ) ket
IR MENDH D, ORI, FKT
NIRRT (POA) A=A b wa b s
HAREBIRENA TH D AlREMEEZ RIE L TV 5,

5. E7pdgdim L
(WHFEEAE . WFIE5 4R e ONEHERT 7238 1
ES 7Y

UdEEsm ) (B4 1h)

O BINFFR, TAZEE, TAEERD XL L RFHE
AR~ OB E—], BREHEK
FrEmENIEATIL R, 5 3 . 2011 4E 3 A

@ Takahiro J. Nakamura, Shizufumi
Ebihara, Kazuyuki Shinohara, Reduced
light response of neuronal firing
activity in the suprachiasmatic
nucleus and optic nerve of
Cryptochrome—deficient mice, PLoS One
6 (2011) E28726 (DOT:
10.1371/journal. pone. 0028726)

@3 Takahiro J. Nakamura, Wataru Nakamura,
Shin Yamazaki, Takashi Kudo,
Christopher S. Colwell, and Gene D.
Block, Age-related decline in
circadian output, J Neurosci. 31
(2011) 10201-5.

@ DawnH. Loh, Joanna M. Dragich, Takashi
Kudo, Analyne M. Schroeder, Takahiro J.
Nakamura, James A. Waschek, Gene D.
Block, and Christopher S. Colwell,
Effects of vasoactive intestinal
peptide genotype on circadian gene
expression 1in the suprachiasmatic
nucleus and peripheral organs, J Biol
Rhythms. 26 (2011) 200-9.

(%R G311

@O HAFZ# . The neural mechanisms of
age—related decline 1in circadian
rhythmicity: the role of dopaminergic
neuron in the substantia nigra. 25 8
9 Bl A AR RSy, 2012 42 3 A 31
H., BMNRFE A

@ HHER, PRZEE, S—F Y UIRE
TN~ AR HMA Y X AR H
1 8 [F H AR A2, 2011 4F 11 H
25 H, A ERY., 4R

@ AR, NEC L D~ AHAZX B
(SCN) U X LBEREDAR T, 251 7RIA A
e AE 2, 2010 4F 11 A 21 B, Rf#
S NEN T

() GE 1)
@ oA R bsEFEA RERESE G
BRI, EATSER) . 2012 A R



— %1

(£ Dfth)
<IR—LR_R—T>
http://researchmap. jp/t jnakamura/

< S B >
THEH @, PR 23 4F 9 H 27 RICHIZEERE
DWFFERRR DA EN D,

6. WFIEE

() WFgefREE

Fikt 2EfE (NAKAMURA TAKAHIRO)
i ROERRR S « 350 - G
WFgeE %55 00581985




