NTWD, GABA ZRMRITITA A F v =
LD GABA-A SZ2 544 & AUHTL 0> GABA-B
SRENEMLELTHODHD, ZThE Tk
GABA-A Z RN L= ERIC O H B
E£FE-oTW=, LA L, Di Giorgio B
2014 FE DG ST GABA-B1 B2 RAK ) > 7
T R ADMPOA & FUIRIEEE (BST)
TKisspeptin & 22— N9 5 Aissl BT
DFEBUCEENFESND T L2 REL
o ThbB. FEHYIC GABA-B SZAKIC
BN 5D L GnR OFRENCBIH 5
Kisspeptin OIEICRELZ4A U B LN
HIR LTz Th D, ARFFRORERIL, B
AN F5 1T 2 EENRERIE GABA-B 2 K D
AT ESEEB I RIE S b 00 CB

104

72 & 0> GABA \Z BEE U 7= $ M D 4R [ 6
WMEREE DA% RIF T2 & T, GABA %
BAKZ A LT Kisspeptin Hl RIS
MOEREFLEL, T EREICED
GnRH D/ WASEH A FHE L, Byl vk
HERW 8T D) A7 BNIFETHZ &
R LTWD,

F. R

B~ T 2 ORGSR ER G B
FiEFT vy AffaEREEAMID
PERY 2 B~ D53, BB167E B ARMREZS
PR S EIHEEEE,  P331 2014

G. SEBPEHED HEE - BREIRTL
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S: H—_*I” HEFaﬁDfJ‘mu&)b?f’Lf_Eﬁb
F: xRICIEBEOMNZEOHSN-BES

X1 : HAEY BFHFLEF~ Y A~OEEREIRE N RIS O ~DEE,
StAEEE (cont) TIIBEFLHE OPD2OLIRED G RERI O 233D 6B DK LT, EEREIZE - T

BREKRFNICER O 2 RHIORTEERPZ RO LN X )12 5,
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CB-D-28K NeuN CB-D-28K/ NeuN

2 : NURZERETEFIZED b3 calbindin S BHEMMIZE THEMRTH 5,

EH CoHRREE) HEONMAIFRZRRTEF (MPOA) % & HUWNT, calbindin (CB) &==a—w -
v —H—To5 NeuN IZXT2HEEZ AW T ZEREMRBILFEEIT>7-& 25, calbindin
S BMEROS Z FF oML (SR, CB-D-28K) D42 T2S NeuN i (fkfa, NeuN) %
Tz, TRHDOZ EMnDB, MPOA IZFRD b D CB MARITHRMECTH D Z & 03B LTz,
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THE MOUSE BRAIN [IFFIEENIES == [Figure 34 s

hST[REUM'IC #;)@

EUHF Cl

!
b\ @eomon

Brain Section 10 section = app. 400um

ov B B =

X 3 : NRIRZERTEF O calbindin R BIERIIE DA/ 2 — o fRAT IS

EE R EDPFHET D, MAEZO~ U AMHENAIERAIEF O calbindin f&E BRI OSAR
NG = BfBTT 57201, 1 KRR (4oumfERR) Okt ® % i Lkt F & H
Wz, FRBNHREMRBICFE L L2, BkEN =y AVYE RN L8 2Rd, B
2558 (MnP0) DALE (Bregma0. 14mm) 7> 5 43 FURARAZ (BST) SHIEL T 2ALE (Bregma —0. 34mm)
DE DT DY F % f7HT LTz,
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r-' Male (sesame oil) ’ r ~ Female (sesame oil)

| Calbindin |} \\*‘Vf o &MJ/‘ Calbindin

f-@
R

50um

1y

e

. / 200-300pm

~ / BST

] 4: 0t FREE D NRIARFRATEFIZI31T B Calbindon SEBMHRIBI DS & = v ANVRAIZ L D
BITESWT, NAMRERTE (KTIEMPA) ZHLICE0EGRURFZ2RLTHD, BT

[T MPA 51T CB SfZBtEfia D R & RBAEE S5, #ROUIF U — X1 Alexa 488 %

TIRTURIZMER L7z CB BBHERIS, Fliid= v AR AT X D MPA OFREAEE,
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| Male (EE20) I Female (EE20) B
Calbindin | “ [ /& Calbindin

100-150pm

v IR A
s i

. )
f
7

B 5 : FAAFH] EE20ug/ke B 5B O NI RRTEFIZIS1T 5 Calbindon SRR MEMAL D4y
ik = v ANVHAEIT X D RETE,

3ITESNWT, NAREREETE (MTIEMPA) ZHLICEEm 2R L TH D,
EE20ug/kg #5012 & o T, BETIZMPA HIH 2> B0k 51T CB BB eI O K & 7 D 4y
MITENRY 7 FLTWDZEDBEIND, —HHETIT, ARIZFELRWVMPA DFEFIT
CB ZEGMEME DO RE 2R FHZICHR L TWA I BRI ND, FROYR YU —XiZ

och
ac
3V
3V
3V
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Alexa 488 Z “WRFUAITAE A L 7= CB B i, Hlad = v R Va2 L 5 MPA DRERRRE G,

T ‘Male (EE2000) | ZBEnSIS L5 il |

[ calbindin__|[FA Y W/ 0-50m \, ﬁ(f :

ac

.ac

MPA €\}

i 200ym och

"
y

6 : FrA(F# EE2000ug/kg ¥ 5-Bi# D NI ZERTEFIZ 1T 5 Calbindon SafZ B HHERE D
5 L = v ANVBEIT K DTS,

X 3IESNT, WRIRRATE (MTIEMPA) ZH LI ELEREI 2R L Th D,
EE2000ng/kg #5012 & - T, EE20ug/kg # 5 & FERIZ, HETIX MPA AT M BHRORH I
S AR DR & RBRDO AT 7 b L, METIIARFIFE LV MPA D HIZ %ﬁ&
BRI DK X 2N FH I ICHBE L TS Z LR8BI ND, OUR Y U — XX Alexa
488 & ZIRFUKITAE A L7z CB BMERUG, Hlid= v ANVEREIT X 5 MPA OFERREE,
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Male Female

anterior posterior anterior posterior

ac G1 | ac
ac G2 | ac
ac G3 | ac
ac G4 | ac
ac G5 | ac
Oil (control) Oil (control)
anterior posterior ' anterior posterior

ac G1 | ac

ac G2 | ac
ac G3 | ac
ac G4 | ac
ac G5 | ac

EE 20 pg/kg EE 20 pg/kg
anterior posterior anterior posterior
ac G1 | ac
ac G2 | ac

ac G3 | ac
ac G4 | ac
ac G5 | ac

EE 2000 pg/kg EE 2000 pg/kg

B 7 : A% 24 K] EE BEIE G b 72 6T ARIERERTEF O calbindin S B/ v —
7 D¥F VT b OFENTRER

EE#EIZL Y, HETIZCBEBHMEOIHO Y — 7 NBEERENHIZH/EZZ L 083bhnd, —
FOMETIZ, RHMETH 7= CB DI MPOA D FICHIETL Z L bns, REITCBE
RO O Y — 7 2Bt i, BEIX B BHEMROREZ ST 25RT,
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A 4 Calbindin

a,c a,cC

CM 0.2M 20M 2KM CF 0.2F 20F 2KF

male female

B 3- GABA B R1

Mean Qty

CM 0.2M 20M 2KM CF 0.2F 20F 2KF

male female

& 5 GABA B R2

Mean Qty

CM 0.2M 20M 2KM CF 0.2F 20F 2KF

male female

8 : At 24 K¢l EE BEIFREN b 72 b T HEREVE ORI TERHEIKIZ 1T 5 calbindin,
GABA-B =25k 1 Y, GABA-B XAM 2 BIDBILTFOREAE~DEE,

Calbindin IZMEIZ VT EE O GREKFHEICEETORBAEOHENARDOND, —
FOHETIZZED L H BREMITRD SN (A), GABA-BZEEOBEETFIZ., 1BBLV2
Bl MEFEZSCREG EEREICIIFEEBIZD ORI (B, C), AICBWTER
BTNT 7y R THEIIEEERSDHZ L 2R,

112



BEATBR R E M E (WFEWE Y X7 REE)
SyfEbr RS E

{LFWE OB TR X 5 AFEN IR RE DB R BRI HUR T H
FRARTF v =a—n r OFMBERNOE(LIRTTRE & BIECET 5558

STATTIEEREE ©  (EFEMEB L OCRVE L ORFAHIREIC L 2HRADWR~DERETE
BT 2B THFENT Tn—F

Mg . JNINEUF FREAFGRE BRERESS DYMREFMREE
MR IE . BORE FRENRERTE BRFHREF DHECERFIRE
S FRIEANRIERTE BREREGHER
METHEA  FEREEARRRYE BREMESR DMREFUEE
EEER FRIENARRT: BFE

MEREE

AWML AT X a7 k' E (BDs) 2188 L. {TEIMRASWFHNEEZRETT
5T L TEBBEEOBRFHERE RHEELELTAIZ L2 ENE T5, REEIIFIEE
25| &Hex, EDs DUNEDTH A 17 ¢ —ethynylestradiol (EE) ZA1E 24 BESLANICEREE
L, WBEHORMERELBE BT =X haFUZRE (ER) o BHREOHEIE: S WNT
R OES - FERR, BEVITERREZITo7-, 72, (TBFEHNREHEZEORN 2 D
S L., MERESHHE T > M 2RV F oS RERLINRBR AT, TORBE., 2 BEHOES
TIXEERBEIZCL D ERa BEMET Lz, —7H, FERRICBWCIIEREEFRET, &
EVITERRICBWVWTCIIZEN LY BEREOEEBREE CTEELRITTZ EXHLMME 5
7o F77. BFSEEFREESRBRICB W TERSMEIC L VIEZESKE SN 5 "TFEMER
RENT,

A. BFFEEH RNVEANC L > TRRBIERBI &SR S
TR hu A UGS, BEERRE N AR L, FEEBICIEMERER
fbEBl&BITenmbn, FOEMAIT BRDOLIE, TR M XU BnEROER
TEREITER L BERERIER L lo i b b & R TR, £, B8, 28
EZzoNT0W5(E 1), =X halrrof EEREEE L ZIRIZhT-0 (M 2), FD%
RREIVER T A % O —BEEAIC 38 = A R SITEBREFETHD (5, 6), LLIHEE
W) 7e b DT, REETREBMHICEALMH  H] EDs BENS| &R 2 THREE~DESR
RALRRIC/ER U TR O R E AEEOHMEIZ M LULMER STV,
BEBEETH A, 2), o T, Z DHH] NaO 6045 ETOMRIZENT, HITEIR
Wz 2 b A UBRERE O EHE LOMEEEE L Vo R ATEITENCE LTI,
(EDs) IZBRFE S ND &, EF MO En HEHEZ B IE S BREETRE
FRESNZEERH DG, 4), —F, g  TIE+oEEET, 2R XV 100 EFEViE
B VE A T3 A8 A A o f AR B B D VR B & BT ECHITEIORTZ5IZRI$TIEIARE
THHLOT, AAMHTHD, £<DEE, NTNW5, iz, BAE 6~8 BEIZEIT D
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Z B[R BRIV T IR RS A
ECHEHRGEMETT 22 b bMnEL
TW5b, —J7, BREEAGERECTHEICE
%&@%wmm%%m\%%mm(wm
L T estradiol benzoate (EB) #% 5 1L7-2%
TR T2 &b, Ak 24 FEILIN O
EE #5010 X 258 ~ ORI ITME O
ER o D2 A& A LT 5 Alfigth & - L C
Wa,

T I CAAE L R IREE O 2 D X L

A% 24 BERLANIC BE 20855 L. s o
W3 FS 8 L OVKIMRZ B 0D BR o Z8 B3 Sy &
FARICZEL L T D SR Lz, (e
TAE TR LT - 28178
W R BAEEE R A JL V 100 fFRV R E T

bHiRET U7z, Fo, ATEITERER CH HE
%Dﬁ%ﬁ%%ﬁoto~ﬁ\ﬁ®%%$
BT e T VA A Ty Bl FE M
MBS R BR E%W&MéﬂéxWLO
WTRRET LTz,
B. Wtk

HAt% 24 BERFLIAN O Wistar-Imamichi aM
Fy Mo, TFEM (oil), TEHITEML
7= 17 a —ethynylestradiol (EE, Sigma
Aldrich, USA) 0.2 ug/kg. 20 pg/kg 5
VNME 2 mg/kg, BEMEXRTHRE LC 178
-estradiol (E2., Sigma Aldrich, USA) 20
mg/kg Z FH#E L=, BMEXIRTH S B2
1, BIEATEY O —ER% 5] HARER THEOMER
ZAUEZ SDN-POA DHEIZBIT HR&E &%, HE
ERIL BWVWOREXIZTHZ ERHRES
NTVWBHREEZRWE (D, Zhb O8I
—EH-0 SIET DIz D L HIFTAE L,
A% 21 HCHEIL |72, & 512, IREEA
O BE W& DB Z HERT 572012, 10 B
ECUREFEE (OVX) %21To7z, 7z, —H
DEBRTIE, EEBFEIC X DTERHITER O
REFERICH T 2B OV T HIRETT 5
7o, FBR 24 FEERNIZHE D 0VX T » MZ
EB 5 png/0.1 ml RTF&E LK, ZhbDT
v "eF—7r 7 40—V KRB, &%E+F
HER, MRV 1TTHRRE L O EE#REE

114

BRIt Lto FhE s, REEED
WEST. DT80z, A% 24 ﬂ#FEjUV‘J Zoil, EE
20 ng/kg 2%5Wi 2 mg/kg HMET » M
U7 2 Wil = ~ b OB % ER o BB ER
ERCHE U7z, £, ATEE R IR O
LDz, RICHHFEE LT 1
WRIMERE = ~ b 22 BV CRET-25 Bl 38 B B
JERBR 21T - 72,

<A—T 7 4= FEEBE>0X H BN
1 OVX L C 35k 48 BEHIAITIZ EB 5 ng/0. 1 ml
Be5 U7 118> > b by = 80
A —F 74— K (EET5 em, B X
41 em, ¥ 3) 12T > bx AN, 5 5MOIT
fiha L By Lok, &MY 7 b
Ethovision XT8 (Noldus) # FAWTCiafsEh
FREEE, B ENEEE, IR R R A B E
L7,

< ERLEAFEER > 0VX B HUVNE 0V LT
SEBR 24 BERIANIZ EB 5 pg/0.1 ml &5 L7z
12BEWIHES » b BED WA —T T
—LLEBEDH DT v — XP7~A#6&5
““+q(l4wD$% W27 v &R AR,

SROITENZ EEBIRE LI21%, HiE
ﬁﬁﬁy:7bEwmwsmnMEéﬁanﬂ»—i
T L ~DIR B - ITERRH 2 BRI
RER - REFITENC DWW THRIE LTz,
<FE8IE Y 1TEhEER >0VX L EB 5 1g/0. 1 ml
BLOP 500 pg/0.1 ml ##%E L CTRIFIWK
Ree L7z 14~15 HlmWIHET v b« AT~
LA BUEFECIHBRICKS b BEAHE
fbE =8 3 Fp = — DT HEWY
IEL L7z, BIRVITENCH D HER & 5
L2720, #EDH D WVITRBEMETETT A
T v RBMToTZRE AETHRIL, =
bR UCREICL VR EIN-HEY
Image J & FWTHENT LTz, FHFMEHES
MIFBEED W 7 v &AW, fEFHET
» MEOVX L EB 5 pg/0.1 ml B L OVP 500
1g/0.1 ml 2| E L THRIBREL Lz, E
Bt 1 EREFER T2 ERE L, BFEZ > b
OBEPEIXT1IER & 2EEB TEXT,

< ZENERREFEFER >0VX H 5% 0VX
L CEBEFATO 24 FFERTIC BB 5 L7z 12



~13 BT v & ZEIERFEARER

(FEBRFE PAA-3001, =2 b —/VEEE
PA-2010A; /NREREZEKRASME, HMb5) %
FAVN, BEERIM O 24 BRI T 528 AL
BIZOWTERR LT,

<ER o B EHEHIE > HALE 2 Bt »
ko EE - BFEMTERREISE O —ETH D
WG L KR EIZBIT D ERa ¥ /3T EHF
IHE% Western blot {EIZTHRE L7z, HE
FHAL LV Mammalian Protein Extraction
Buffer (GH Healthcare) & Inhibitor
Cocktail kit (Thermo Scientific) ZVEFN
U 7=l Buffer THEH L, 2-D Quant Kit

(GE Healthcare) @71 b a/VIIEWERE
ZiTo7, 40 pg/nl OF NI B %
SDS-PAGE Z FIVNTHBEL 72, S ellid
—REUE (Anti-ERe 1:500, Santa Cruz
Biotechnology. GAPDH 1:5000, Santa Cruz
Biotechnology). Z¥&Fifs (Anti-rabbit
1:10000, Promega., Anti—mouse 1:10000,
Promega) % AWTKIL S, mHIZIT
LAS-4000 IR multi color (Fujifilm) % fH
W, NURDRBENGZ X7 ERIEL
7

<BFOBEERERRLUS >R b &R E L
TWRWT BHRKEHES » b - BB L OR
PGB EBEEND L RT 5D, 20 kHz~
60 kHz OD#BEEMEIKIC A0 & R ORER X
I % FEAEIS  RERBRUSIT I B 30 SrRT DA
HEEHKEENREB IR TERLERS
DEENEEZEEFTLINEIRETL, B
EEOMMNED I LTz,

(R ~DELE)

Y ERIIINERFEEFHEMEREE
SEEBOHFFOT TITo7z, TEVERIZT
y MR LR VB OERE 52720
)V TITo T2,

C. WFsHER

<F—TF 74— Rk >0VX11 B
7 v MZBWT, EHEOHEETH IR
BENERE - FHBEEER L OFETHO
FEIETH D P RIBEFMICIT=Z ba s v

115

HWEHRETEEE RIS S o T, FT2,
FEBR 48 FFR AT EB 50O F EIZ L AL
BHIN2ho T,
<BEA-FERBR>O0VXI2 BEMET v MZ
BT, EHITEIORIZETH B open arm JiF
R - @AEEKICIZ= A b P R
BEIIFEBLRIES R otz, £z, EBR
24 FFMRTEB 5O FBIC L 22 E LK
Nl mo Tz,

<FBIE 0 1TENEBR >E2 IREE C., HEAEET
DHERERENAEZICEM L, £/2, 2
mg/kg EE BREE CHLIEMEMm A ENT,

< ZEHEREEERER > 4 FIRBR A 4RV K
L7 FERERERINCHINTT 5 & EiR 24 K
RAATIC BB 25 L& T Tk, 4% 24
BEBLAN D 20 peg/keg EE BREE CHREOMKT
EA RO 5Tz, L LEER 24 FEERTIZ
EB 52 1TORWGEEIL, T8 ~OFEIX
BH SN2 o7,

<ERo REEAE>2 BEIZBW\T, ¥
BTk, £% 24 BEfELIN O EE %52 T ER o
HHEENRED Uz, —F., KMEETIL,
BEOEIRE STz,
<EFOBERRMSRL > T OBESR
WEIE R s 30 3BT DA AR KB I OWWT
EARLEEL, BT oA RRRRNIZE
WCHER BT 2 ATREMEE R LT,

D. &%

—iEEE, BETHERHET 4 —7
V74— FRB R SR+ TFRBICEB N
Tk, SE TR LEBELVIERWVEET
HBEEITo =, WInbLEEIIRN2D)
S, ¥, BT VT, BERAE
SERIZ I\ VT EER 24 BERIRTO EB & EIC X
D oil HEORZHFATEIOEE A R oLz i
EDs BREERE CIL BB 5 ORI b7
Mol b WOREREZ®RE Lz, SEITZ
DENRBD bNenoT-Z tinb, £
24 FeFEICLN O EDs BREE 1L, —AXIEEIE. 1§
ETEI IR EREEL RITERN LR
mENT,

gi7 e v =7 b THE LI ARITERR



T HVEEAFPERAER, MEATEN USRS L & [
B HBEE 0 1T ERBRIC BV T b BT E O EDs
WREE CO BB R I Tz, 16> T, Al
ITENIZ 3 U CIR AR AL R R O
NENLILOLEZEZ NS,

Z AR R CiE, BB R GE&MET T
20 pg/kg EE WEFEREIC 31T 2 5868 1 MK
T AR U, AR O RS STV &
TN DN Lk, Atk 24 FERH
PARN O EE WEE O 8 ~ D BTN C o
Bt LV, —J7, MEEREES, @
W 5Bk & [ U BB B E 4R C RS e
BATENFHEHENE T B DIUFE D ER o HHLNAE
% 24 WERILAN O EE BEERIZ X VKT LT
DI E WA Uy, ARET 2 BRI WD
TS O ERa BBME T L TWAD Z & &R
L7z, fiE» T, A% 24 BB LLN O EE Wi
12 & B S Eh[alRE S E R O BORIK T o 7
< &b —¥hik, WEEIZBITD ERe BEHED
BT 2L, ZOUEEDOEAIZShFE A
LBENLTWH I EDmREnT, £, Fx
R Y= b, EAEEBICEBT D
ZENERRESE B IZ BV T 20 pg/kg EE
EENEEITHEA R TSI 2L
ELTWD, SEIOFKRIZ. ZFORRD—
BRISShEE I B DOYRFE D ER o B (LI
FALTWbAREME SR LT,

B B SEME R SO & VO 2 R FEE
ORESLE B LT, BB O—E8DITE)
WBW TR EBICEER RSN D VT B
NROERETHZ LWL, BFOBEER
WSS DYEZEE R TE D DO TRV H
EEZBRFILIERER, VT ERLLZOR
WEARETLZ LICkY, BFOEEERRE
WSS DMEZEZ FR T & D ATREMEI VR E
e, Bl ERERET 5,

E. &

AR LRI X VKRV 0.2 pg/kg EE BR
BO—IEEIE, BFETE. FEITH D
B OWTHRS LR, BEIRN )
o7, —F, ZENEREFEERBRIZB VT,

20 pg/kg EEMEEIC X A5 E e OKTE
MR TRINTZ, Eio, ZEEEESEE
ABRIL= X e U FEET CRENREND
& RS S LTINS OYEE D
ER o FEBLARAK T & B4 2 ATREME DS R S
Teo Flo, ERa BRI, SHEHIZHBNT
b KM CIXMES & xR A B{bnEhn
T2 Z &b ERa FBBI~D4H 24 FFREILIN
DA a7 R R R D SN Sh 5 B
DEENEROTHD Z ERUDTREN
Too ET2 MRV ITEN G & O 7 AEFHITEN L,
2 mg/kg EE UL EOERE CRITITRE Y
FIEEpNT LB R LT,
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