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FOEMN - BHLSICE > TEDORKTHRE YRR EINHRENTF R TH D, SBHIEHFR
DBRERTFERIVEY E LTDOMEEZFD EEZ SNTH TDERDIAZEICK Y PACAP (7R
IVEY mENE. BEMEHLWVIRERFE L TOREREL DT EHHASHICE ST
Efeo TOXRTF FORADEFHIIMIERD CAMP EFZ@AICRIBT ST & THY . &
BINTF FTHS VIP OFEULEERIITHSD, —FH. PACAP [EHHE « FRIEHHEROMIC
Rgx. BB, BER (BRE. BE). £lERGEDH MR CRIFAL. SRR GHEZR >
TWBTELDD > TET RAIFFFICIT >EEDOMIRRICEIT S PACAP DEE R Z 2
O ERIHSBR L TET, ZTDHER. PACAP [TIXHIZMMARTEINGEIER. MEHE - BEE
FA. ZEiE (82) MfaHs5 T U 7HENOMEFBEERGEDH DT EHhDh o,

PACAP KO XU R7Z W BYIRER C. RTEMED PACAP WM iR AasE Z 1 5 2 & A
Dh o, TMERBRTEIL MAP FF—EEZNT BT L, ESICTDNXTF RIET
THARRERIE L T IL-6 DEEERT T &7 E PACAP [T K 5 XA FEiNF R ER DR
BESDMNCTR D TEfe, PACAP OXMREERICRDEBILFHE LT R /N BOHRBENERT
EiTofc & T A FiRERMAEREERF(CRMP2) A RE TN, DD FIIHEMEETESE
ITNTWBZ EEDholfc, ETAT. PACAP ZFMR(PACI-R)ICIE 10 BAEED Y T 21
THETE L. cAMP-protein kinase A (PKA)$ K U protein kinase C (PKC) =9 %> 7 +Ib
ERDEFET %, PACI-R IET v RRICILS FIR L. EEREBETZDOEES TRHA(E.S)
DFFFEERICHITT 5, PACAP (SERTER (8%) H#ERZD PACI-R Z4t L CHIRERD PKC
ZEMEL. U774 (2RBHEE) NOMEFEEETOLEALNS, BHE. HAE
PACAP Ot h\DERIRIGAICEIT T, ERABICEHIT S PACAP DFREHERLTERAE & Eh
& - BEICEITIEBHARZITOTWA,
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B FREEDKGERST
AHIER
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IO KEBEDLE (1970 F). BT-TFHEMHMEADERZ HITEREND D FEMFEDI L
B ENADELTW e, FEEZREIICHIT B4 O OFITEFEEICERDSD > FzD T\
R EBLTFRREEOBREMNVEWEERE ST, LAL. ZhiiEZ7aoE>D& 5%
ERISFEN 2 VNV BOBGFHIRERL oo, BRFENELTF ORI EEEZ AN
X, MRDIEDAAZRXLDDDBEADEVIDIFTH B, FEGT EICFhE. KFEB
REBRERIVFETRICHAA—XF—HEEYERERICEZT HEEEBL
(1988~1989) , #AZKBBIEDFHE L TWHAEZETIE. T TICEDSBR 74 7A1 Y
BLEFHA7O—Z27ENTW e, ThFHRT=FBIC/O—ZV VT ENEGFTH
Dfc. FEICHIIE. TNZE > CRBFIERETRFOI N\ Y —DFEEF(Cell, 1981)%
T2TEDNTES,

Z D&, FLIRERRICEKZFE, BERICTr—ILFZERB L, LHLBERIEHEE -
RN DERIGE EOMETHB"EWVDERXDE LI, RBIEGE DR EMDRME%E
TFRBELANIVD ST S EZEB W, TDd. FIREEREMRAND DNA FZ >
A7 172 aViEEDFEME—D—D27 1) 77 LT, RIChMERERRERF(Brain-derived
neurotrophic factor; BDNF)EGF DR B FNZEEH B OB 2 EDH TE T,
BREMIC, B RE—DODOM—NGFERBZIRET 522 EHTETU. Neurosci. 35,
5606-5624, 2015), Zhld PACAP(Pituitary adenylate cyclase-activating polypeptide)7x &
T GPCR(G-protein coupled receptor) % 7EMH{td 5 & NMDA L 72 —DiEMTTEDHE
o ALY Za—1) VRREDZEIRIEELZ T L TRIED KU BDNF B FORIEFEDH
FIERIEINDEVLEDTH S, TOHMEIE. SIERIEMEICERT 5% < DREIEMEEE
ICBEH > TWBR I LZFREL, AHEHRECIE. WD EDLSBTEZDEET. BB
FREIRILAN)VH S@#Ea/B%IC 7 7O0—F LTERD. ELFRREDW > BB Z B8N
L7zl
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TEMEERIVEDDRNZVINIICKBARLEAT I 1 XT 17 ADIGH
LEHE—
EXRERKT EFR B1E£8F

TEABRERIVEVEMNSNTWBNV T LYY VERUAFT ik, BERTFERD
REERB LUEEKICBET 2AEEEERB - 1 —OYOMREGKTEEEIN. TD
BHERDIRET ST T 5 FTEABEDHBE AR L Y SR ERKEN ICRIRMERICDBEINE
9, —H. KRR M 1— 0O O - BRRsEkEH S EAOME TN TIKAT
ER LT, BI5. B8, WEBMLGLEDERMMEEICBEE T AT EMBELNIH>TEEL
feo

hiE. IWTEHR (R EEXENAZLEHR) OLEREREEL LTS Y MREKRTEE
EROAMBEERED B 21— OV \DBEHL S DEEMEEN LIEROES T AASID
EREEFHME (H7 AMNEEZAVWOESHEMORLER) TFu (BEFEL) ZEE
%, " BELTTFEAEERIVEVDOEBFHMARETO>TCEEX Lz, W EREIE. NV
vy rZa—OrvhsOMBENERRE R THSHTHIN L U Physiol 1972) &%k
TETT,

INETICATEBIE. NV T Ly rBRUOAFY M2 a—OVDaE{bEZ D
BIEBD Fos 2 /N7 DEIFZIBZIC LI b EEHHA+ CEX L, BAEMICIE, REBH
HRZVINYT (eGFP) BRUREBHENZ /N (MRFP1) BEFE/N\V I Ly v #F¥
b VELU c-fos BLFICHBALCREEGFZAVWC NS VRV T 2y V8= /EH
TBEVWDIHETYT, ZTORR, HAEZVINVDORBERIEICN\V Ly vHLUFF
Jh VI —OVEEMBOEERET S EHNTE. ISHITIFHBFFOEALZ /N
7IcLBaRIbERRBLE L,

TR AT NIV IR TAVAEMDIGBEE L TNV T Ly 22 —AOVITHERERS
MAFTVFrRIV (FyRIVORTIY2) ZHIRELGSH I ETHEEARBICE > TEE
BUZFERTAHIENTEET L, TEFRBRERIVEVAENDF T X747 A
MODISBDHEREMIC DN TER Lzl
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NIV T Ly Vb ZRGOHMRE LIS
BUKSRIR

BAEMAKZEFRD FREFERF]

Dr. G. Oliver & Prof. E. Schaefer |IC K V) FEMAHMEDICETENSBNGAENE L LTHR
EINFHERTERRIVE NNV Ly Vi VIaRBRHEEN L GERVREEER. V2 28
FEN L CE TCHERNGIFRIEBAZ R, Via U V2 SBMKIE, BEINGE G Z22/\Y
BB (GPCR) &ELTAHT AT I VRAMEE EBITHBITHEA TE, —A. Vib /Y
Ty 2B/ EIE. EEATTFEAFEICRLEVEERENR SN, ZNLUNTE R
BRVORMEES L EREBBULN/ISNS (BE. ISP, BELMEE. BE. RIBEEL
E)o NV Ty OIPRIER EREERIZERIGEDEH. Via £eld V2 S8 E%
RIEHD 2 WIIIHIT B & TREDBEBEMENESN TS, LH L. Vib SBEERDIEEE
FEMT EERERIGEIE. Via, V2 RBAEENTIIEENTWSDHIRIRTH S,

LEIFE 4. invitro XU in vivo ICEWT Vb SBREOF - Gi&sex BH LIt OTHRE
T5EEBICTDERIGBICDOVWTERT S, 1) IBAROHMBERBE: Via. V2 B
HMHREERICHIZ 9 2 AN GPCR THAHDICK L. Vib AT S v M FEARIEME
PEIFEREKICBEWNT, ZLHOMBERICBET S EHHIBBLEE, SBEDORRIREZS
HE Tz CHO MIRER Tldk. RRIEICH T HMBERED Vib RBEEIE Via RBEDH 1 8|
BETH T, THIC. Vib RBRRKIFEENITHRERAIVRF 2 IVEREH D VEEET .
PLUAFVEMRBERALTWAT EDHIBBLE, 2) SBEORELERE | Vib SERMAR
M CIEMREREOSAEEHNDLEWVICEDDIDLS T, Via SARFEFREMELY H2S
EUEVIREL TR ZLDOBSENYV Ly v EREILE B, TORBERNEL
DBEIETIE. HRENARDZREEE NaZ2RERRZ L TWASEEZI SN, 3) RBBEESHED
BEBE ) Vb SBRMAEIIET U A TIE. BURIBIC K 28 TENHNEIE L. MR MEERROM M
ERLEBIELTWAZ EKY ., ARMA EF 1 RRUIRS SN cmEEERRIIN T 5K
SZHEATE L TW e, TTHEESISIRIRICIE. Vb SBEEAEAF A RSREAEET
AT LXK, MRBARZHIRT HMBEKTHITLIEE A, RBERELTOMEERICKY
7T L— YA S5—ED superactivation HB\TTHEET B EHBES I EE o T, TDIER
DiITiE. Vib SREOHRBADIV ATV IVEREDHAEE CTHD I EHHELT, UL
FEUL VIb SEAERAEREHATA SICL Y. MEEEREERE LY RRIERTES
AIREEDVTE E N,
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MARKIVE > DIEEED 5 A T B BN DAL
SEHRCX
B ILUARFERF eI TR T AR A HIE SRR

BLl3hE, BELETEEBRTENTEZDRLEAD ?HLADHELIE—E, EDKSITLT
KEDSEFBIEANEER TEDREEID ? ZDEZDVEDH. BRL2DELHIHELE
WS BV T “KEERNICRIEFT 2" EWSHEIPEEEB LT EICH D, TDKD
REFHBDRIVEVDTRFIRKIVE Y EEREND/N\NY T LYY GEMALETIE/N\Y +
V) THBD, ZDZD@EY . 1NV LI VIEBEICHE WO TRRFDOKRERD DK A BRIY
LTHERICETEWVWS>BEAELTHY . ZOMFARIEBITBICKIET 5 V2 2R/ IKE. T
DEZREEN L TRABINZKF X)L QAT I 7RV IAQP2) Ik >THRIEIT NS,
CONYTLYV—\N2ZEAE—AQP2 ROEEMRIIZDEENIRE BETETICKELKS
TLESREEEWVWOKRRBES ISR T EHNSEHESHTH B,

TlE. BL2OELIZWVD, TOHBEFEFICLIEDREA S50 ? N\ LY YO+ —yv O
TTHBINY NS TOBHEMNICEE L TWVWSD, V2 SRIRIEHA DR EIRD S

Wb oTe, &ift. F4ld. UESICRSABEEESE L THSNZMAaDEEIC V2
RS AQP2 L EIRRDIERER T #FHE AQP 9F (AQPOp) HETEL."ER" & WD FEE
BICRHC DA NFIRIEBZHEBET AT EHZRBH L], &5lc. O FERBIIMALR
CREEEDY—SH VY RICEEFEE L., TDT & V2 SREEN LICFIRERLE
SHEERMEOREBEETT CICEBINTW T EETELTWS, ZTO—AT. &
\EGYT / LWEROBRICE Y BREED V2 KSR AEDP AL HEEDEBRBICHEFET
BT EDROTERR3], Tld. NSO V2 ESBEE EIFIRERICEDL>TWVWS0
EASH ?IRERATOHRLDEZIT'NO" TH B, HEES. 1) HIKT TIHERNDICHRA
HDRET . 2) AQP2 B KT AQPOp IXEFEICTETE LEL. 3) BKAEDBHEICILEMRAE

(Y b UBRZEXTOVRE) HDEV. BELBIFENS, ZI T RETO V2R
EEN LI\ b OBBEEIRB e LEERBD AL HAEBWNT V2SR/IEE ) V0T
DEREEFERE LT, TOF/ER. 471 FEEM Nat-ClmH#Enx K (NCO) XL AHD
BRICPNT V2 BREREHBETZTE. AZHANDNY bV OREIXERTD NCC
HRIBHENT L. ZOERIEV2ZRR/ET7 V2 A MOERSICK > THEHEINS Z EHEH
Sh&iotc, RKARDAZAHICE ST, BEORBIIEEZEEEHITT S L THRER
BRTHBTEHLBE. NV MDA V2ZR/EZN LT NCCOFREZHEL., BEORF
BB TWBEWSKERIFEBIGE>D TWBEEZASNS, DF Y. MKAICEST, N
V bR PO LRIVEY THZOHDE LNEW, TE BKETIEESHEDOH ?
. BEITIREGVLD, ELEMEOEDUEDBRLTWVWCZET. NV /Ny
T DOMBEDARE|TBY FEWEEZ TS,

[1] Konno et al. Endocrinology 2010; 151: 1089-1096.

[2] Konno et al. Peptides 2010; 31: 1237-1239.
[3] Yamaguchi et al. Gen. Comp. Endocrinol. 2012; 178: 519-528.
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TEFRBRERIVEVZBREOD FHEIL
OO+ ' BREZ . 9HFREX BE#t°. LR ZEE’
VINT A REBEEM SRR
P RRAFARUBFIRAT - £EFDEFH
P EIRIRERRIIZE > X —HAZERR - £LFE
' BIURFRFRETIFEMIES (BF)

MEZLARD RN T RAIRE (BE) RIVEVTHB/N\VY T (WP) EFF b2 (0T)
& BGSEB CEELEMEERIBT 5, ZNEAJREICT BDH 3 FEED VP ZAK (V1aR,
VIbREB KT V2R) & 118D OT R&K (OTR) ThB, INOSZTAMEIIHEIBEZ ) A
Y MEGREICMA TRROY I FIVEERRIGEVNHAH Y. V2R IEZRIERmENMEE L
T cAMP &, ZOMDRAEMEKIE Y 2EBWNS, BERIVEY DIEREZIEE T SzdHICE,
RIVEVRFOEHMA. D LIERBEDOREEZEET 5 EHNRERTARTH S,

BHORIVEVDFEZBERTHERINSIREDERERIVEVRIZ. EDXDGEREE
BT, WORILLIcDIEASh, TNETOMEHL S, BAEESE (BOH H VP BK
JIVE>Y DHERFDODICKT L, SBHEIE VP B - OT BOEAEZRF DT EHbL>THY. OT
BRIVEVIZESEEN STEOBNDOELDBIET VP BHASELCIEHNTEEINTLS,
SRMAEICEALTIE. BEBRELNUEODEE CLED 4 BENEZINTWVWE I ENS. §
HOBERIVEVZRBERT 7 2 ) —HDBEHEOEILDHL T BOBRBETEREINZ &
PMAZ %, LHOLZTICEZBRRPZA I Y. BICH— cAMPEEREH Y 7L LT V2R
NEDELDITHBLIEOMNIREATH e, BEEDDIE. INE THIEDEA TWGEL
SOTESER. BIUREBOBEDOHR TCRIPBICHOE LIZEERE (WX - I4) TH5.
BRVGAE., BBRETH—27 /LT —2DBREINTWABYIF P XICEBL. Z
DEERIVEVSBEEWBENIC/7O—=_2T Lic, TOER. V2R E5UVEFIHEEM %
B LEAS MIERNEREIC Y EBWVWSHE VP BRAHZHER L. EEAD V2R & V2aR.
RSB AE V2bR Ednda Lic (Yamaguchi et al, 2012) . EEME/AHERE - DFREE -
TZ—fRITIC K Y V2bR AEOEL S BEE TORERCL < FEE L. BEHOD V2aR &fih
DEERIVEVSAREECENLLEDZI VI VT I THBTEHDHIBE LT, REET
&, VOF P ATORZEEFRSAM V2bR Aéhlc, BERIVEVSBHEODFHELIC
B9 2RIOMELZENT 5.
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REFHRERMHEEE-

FAZ Y FDFREBEICL D ATy MEIBEAZEAEK (AVPV) FAXTFZa1—AY
DEMLHE KU LH Db DIBRIER

OFEDE . #EEF' MEER EFLEA RFEF'
1. BRbrEdR 2. FIRGRIAZEE

Zv bRVF EVIBREOHILEMICENT. 7T OTVREFT XRBRDIEEMEICE
W AXDEFREHKRIVEY (LH) ORMWHIEINT 5 ENRETNTWNS, TD LH DD
IBRIERIE. A ADEFEE N CHRRICEINT 2A8ICBMEEEZ ONS, AR TIE. £hE
HEE—FBNICHETDFARTFZa—aOVICEBL. 7 X5y FOKRBERED. A
AZYMDFAXRTFZa2—0OYBELU LH 9BICRITTEEZRS L,
Wistar-Imamichi RERAA R T Y FZIIRBFEL. @EEIXA MOV T EZEE LT,
FAZy b E 1BBEELET—IDSART Y FERUBRWE. BT —INARXTY
FEFBL (A RKRBERE). 0 1 BERIC. X AT Y FORERR Lz, FAXRTFZ
1—AVICHEIRT S c-Fos Z2/\7 (#REOFMH LI —H—) OFERZREEBILFEICK
WIRET LTeo T5IC. BIRDULEBERLIEARXZ Y FEBL. FAKRBN\DOBREEHLS 1
FrfEIfEMRE ¢ 8 RERERM L. LH Y —I\DMRZREELfee A AKRBEBREICL Y. X RXF
v ~OFIERIZEEE#R (AVPV) VT c-Fos EBHFB LIcFARTF o Za—O v,
READEKBDA e r—VIcH LI AR HEREE) L. BRICEMLTz, — /. 5
WIZITEWN T, c-Fos ERHEIRT BFANTF o Za—0OVEIC, A ARBEBERE & X
BELDBEICEELGEIROSNGD e TA RAKRBMBRERBERELY. XX TV b
[ZHIF5MMF LHBENEM L. BEREHS 8 KX TO LH BEMIF TEES LU LH
H—IDE—VEIENREEENBEICED o e UEDERELY. #XZ Y FAEKDIE
FMBEEN LERERBICK O TARZ Y D AVPY DFAXNTF > Z1—OVHEHR(E
TBHZETLHY =IO T SaREEN R I N,
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HOYTIVY 7T 5—EDLAT2 MBEICEIF A RIVEV DT v 1 ROEERADFIA

OfegE—', IRERE?, hai’, EMEz?, AHZRHETE?, MEE=i 4, FAFHE2 1
1BARBcR %, 2BAREEm, 3WRAEMRE], 4BBREIERND WM

07 F bO7EROMEIMNZ BV ERRICB W, BERPANDORIVEVBREEZAIE
THEWEEETHS, LHLELSEERPNDRIVEYDBREEIFMETHS, D
EOLGHEDRIVEVERIET B1cdiciE. RIA W ELISA TEDA L/ 7 v A DRERE.
BWonNTEf, INoDHEEIE. AEICEZLDRATY TERBEETSHDT. INH5D
FEICMABERTORIVE VD= EERDMEEMNITAET 27 v 1 RHH 5 & FF
Thb, SEELIE. AV 7V 7 1 5—E(GLudlcEE Lz, Gluc &, FIR LM
DN ENDEEZERF IV T 15 —ETH B, KT TIE. GLuc ZBULEERD
ERMERESMNCT B, d7F F MOTHEROMBINKTH S LAT2 ZAWLT. ZiERIEK
BFICIEERPICHREEINS GLuc DEHRIEZTT o1z, #&IC. LBT2 T GLUC E-F4EE
A, GnRHKC | THRIB L. BERPITHHIN GLluc ZHENEE LTAE LT, Tk
EIkDREEHE. GnRH D7V Z2AZRANTHBT7VF R ALY T LAFVF v RIVDE
FRHTHA_EIVEVAEZTNZTNERE B ATITWL. BAEDELTAELIZ, TD
RERICH LT, GnRH, KC | ZNZNOFRFICEK Y. BEROENXEHN OV FO—)LE R
LTEBMLTce &7V F RZERERTITIBETIE. GnRH RIMICKAFEEIFT> ~O
— IV EEREE TIHEIENA, KC | RIBICKSREALEDEMICITE(LHBRBREINGDH D
feo THICZEVEVEERETEIGEEIE. KC I RBICEZENEN DY bO—IVEFRE
Ex TiflEnic, UEDTENS, LBT2ITHWT. GLuc D—EBIE. FAEMEDHICKY
REAMIE TN TWA AN R E Nz, Gluc ZBEW7 v A D\ RIVEV WD
EGBEEE LCHIATESAREED B 5.
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REFHRERMEEE3
PR T EARIZEDS - BIERM = v FOREREE T O/

OBENEA |\ HHEM > MEEfHF > Migk=ER >
"BARP - =L CBAK - B. CBAK - BISRAIEL. ‘AKX - ETERWEE. CFEIRMRE

A, A TEAICHE/MES - IR AEE L. BlEE - #RICHFES5 TS5 EHTE
TNTWD, F4lFE - BiEMER<—H—SOX2 PEEDF CAR EHWVBRAHL 5. BE
fEAEN LI - piERMEAE — v F (U EEE) A Marginal  Cell  Layer(MCL) R UBIEREE
DY SAZ2—BEELTHEELTVWATEAERELTWS, MCL Z v FITTFEAREICEE
ICFELTWAL. REBZ Y FIFERITHERINS, NS5Oy FOEEIFREEICE
EW. Ty FORBEBRECMREMGHEBICHIT D, HEENERICBEB L THRERATH S,
KR TIE. ZRTHREBEEHRE LY FOBEBANRETH S EER. tOBRICEE
By FH. AREEEDMBENAT M)y I RTL>THIFTIN WS AICERL, Z
VINDBRERBRICTT ARIGEDEVWEFIBLZ Yy FOBBAHH#, TORER. T
BHRREMEORIC. OS5 F—CE M) T VI BRENGNIETE. DBEIhEN
MR EEEEE Llc, INoMiatils. REEDHTHN S, MEREFRT 52T
DREH. RIVE VRS, SOX2 BETH BT EAHHER LT, £le. BADZ v FTODTE
AR L TWBHESR > /N7 E ephrin-B2, CAR, E-cadherin £[EMETH e, THIT. BE
TEEZYFOOH5 REBEZ Y FOHTCHERZHI L TWSEERTF PROP1 K EHTH
BT ELHR LI, UEDT EHLS. ANlfERIE. REBZ v F A2 EEm I CHERF LToIRRE
THEINEDEEZOSND, §%IF. MCL OBEBEA . HERBEETE - #3380 D 2
RO FOMENZERICBBL THEREZTOFECH S,
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70k VRIS K BT R TR L BT2 DIGEREMNT

OFFIMEX ", EER ', BHRERX ', &F5R ', =k >, PNFHERE
' RFEEFEARMENR EERHREREEFMRE HARFEFARRENRFEE
WEGIFREEFHRE, o XFETERN SRR

[BR] TEARITFEET 2MEERIERIVE EEMAZ (gonadotropes) (&, HE&AFRRIV
T (LH) « SPRRIBURIVEY (FSH) D&M, 778 C CEEEEZ I L TW\ 5,
INSRIVEVDER. Db, MERRIERIVE VHRIVE > (GnRH)ICK Y EICHEE
NTW3, BFE. A=t U NSV VIRV EESNETEGRT T ZIVEEY U 5 —
CEMIERUNRTF RPACAP), 7ORXRIT ST Ra®TARZFA 7 ) ViEED
gonadotropes |[CfEA L. LH,FSH D&M, 2 EERBH L TWAS I ENHESHERZYD
DHB, N5 gonatotropes DIkEEZFAETT S GnRH, PACAP R T ORX 2T 52T HI#H
& IXXT G 2N\ BHEBRAZENEK (GPCR) ZNLTRITRONTWS, £ T
gonadotropes |cFIR L CTL % GPCR DIEFEEFANS Z &K Y. $ifz’x gonadotropes #%
BESEIE F OB AO O E R B ETREMED B D, SEIFK A1, OGRT &£MFIEN S GPCR BV X
TEAEEK LBT2 ICHIRLTWA T EZRE L, CORAMAKIEHRA O b2 &2 =RA
LTEEETSEVHBZET S, [BM] 70 VRERICKY LAT2 MBIGEDL. &£
DEDICET OO ZASHNNCT B, [FE] BEICHESHBRAADILY U LBEDE
fb%. fura2 #BWTAIE LTz, SRE-, NFAT-7OE—2—% & DL R— 2 —BnF =i
ICEARK., BERD pH 2L T, FLDLR—2—BLEFOEEERE Lz, [ER]
BEMEALICEO, MBERAILY D LDO—BMED EEHEREINT . £z SRE-. NFAT-LKR—
2—DEEEDESHIERIN ., [FR] TEFAEBRDOBFING pH DETH. OGRT
%Z 1 LC gonadotropes DikeE%Z §AET L TN\ S AJBEMD B B,
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Gene expression analysis of folliculostellate cells in ‘transitional zone’ of anterior pituitary
gland of rat — special relevance to circadian rhythm -

ORita Maliza', Ken Fujiwara', Khongorzul Batchuluun', Motoshi Kikuchi " 2, Takashi
Yashiro', and Tsuyoshi Soji®

'Division of Histology and Cell Biology, Department of Anatomy, Jichi Medical University
School of Medicine, “Laboratory of Natural History, Jichi Medical University School of
Medicine, *Department of Functional Anatomy, Nagoya City University Graduate School of
Medical Sciences

The activities of the hormone-producing cells of the anterior pituitary are controlled
primarily by hypothalamic hormones via hypothalamo-hypophysial portal circulation and
by feedback from peripheral endocrine tissues. In addition to these regulations, Soji's
group has proposed a novel regulatory system via folliculostellate (FS) cells, which form
cellular network through gap junctions. FS cells are distributed from pars tuberalis to pars
distalis, and especially at higher density in ‘transitional zone’, an anterior region of pars
distalis of rat. Their group also found that LHRH stimulates intracellular Ca** concentration
in FS cells of transitional zone (Endocrinology. 2013, 154: 400-9). Interestingly, there is a
difference in the LHRH-response of FS cells between tissues sampled in the morning and
afternoon. However, molecular mechanism underlying the different LHRH-response is
unknown. Purpose of this study is to analyze the mechanisms of LHRH-response in FS
cells and to evaluate its relation with circadian rhythm. To analyze gene expression
pattern in the transitional zone, we first sampled tissues from adult Wistar rats in the
morning (AM group) or afternoon (PM group), and then processed for DNA microarray.
We identified 28 down-regulation genes and 30 up-regulation genes in PM group. Next,
in order to analyze gene expression in FS cells, we used S100b-GFP-transgenic rats that
express GFP specifically in FS cells of anterior pituitary gland. FS cells were purified by
FACS and the gene expression was compared with FS cells and other anterior pituitary
cells by DNA microarray. From this microarray and AM vs PM group microarray, we
extracted the genes that were predominantly expressed in FS cells and also had different
expression level between AM and PM group. Furthermore, we determined cells
expressing these candidate genes in the transitional zone by means of in situ
hybridization. Further studies are needed to clarify the role of these genes in circadian
rhythm of LHRH-response in FS cells.
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bk FEREMBAICHIT S activin A & activin B DE{=FHIR

OFEfF . WHiTHR' MRS\ EAAL . BHBE . EFM RHHEF'
'BEAFEARFER REFHRE EAHBERERERE. (BEERFAER EFRMER
ERHRARE

Ba - B BEDL-EEBELGERERE U THRERFEXDNETT 5, MEEFEX
DEIRDFKPTIEIREET A A VHENT 5H. b MEBAROMREEZSEHK A
MREC. KRIAEEY A M AA VREBICK Y activin A Db & activin A B FRIEOEINH H+
SNBTENRETN TV, BEMRETEH. 77 LEEREERDD LPS EXEET 1
A4 > INF-ah b FEEERMEHSD activin A Db EIBET 5T EERELTWLS,
—7. activin BIZ DWWk, X7 AR TIE LPS ®EIC K W activin B B FHIRH TLE
TBHIED. Ty MEEOYIV M ML b IR VAR Tld. TNF-aRBIc &
V) activin BB FRIEMET I 5 EDREINTES Y REMRIEICK S activin B iEfn
FEEOZEIIMEICK Y EGSAEENHAEINS, TDk®d. b bFELRMlEE
TNF-a CTHRIE L. activin A SBf=F (INHBA) & activin BiEfmF (INHBB) D mRNA IR
R UTeo [5£] AR REEEZERDEGRDNIA Y I7+—LF-OAVE &
B¢, HHAFIURABOFRL Y FREEMIZER, 5& L. TNF-aZN&EO INHBA
mRNA. INHBB mRNA EIFE% gPCR Ic K VAIE LTz, [FER] MEREFEREXDOEIE CRE
TS TNF-a2EICEB LT, INHBA mRNA EIRIFAZMFHIICEM L. TNF-a 0.1 ng/ml
M ETHEEREEMAER L (P<0.05), —7. INHBB mRNA (FBEM&EFHNITKD T S8R
HER& S5SNI, (SRl b M FE_ LM TIE TNF-a R & > T INHBA mRNA A INHBB
MRNA [T LB E 5B T AR E N,
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Identification of tissue inhibitor of matrix-metalloproteinases expressing cells in human

anterior pituitary gland

OAlimuddin Tofrizal', Morio Azuma', Takehiro Tsukada', Ken Fujiwara', Kotaro Horiguchi?,
Takashi Yashiro', Shozo Yamada’

'Division of Histology and Cell Biology, Department of Anatomy, Jichi Medical University
School of Medicine, “Laboratory of Anatomy and Cell Biology, Department of Health
Sciences, Kyorin University, *Department of Hypothalamic and Pituitary Surgery,

Toranomon Hospital

Extracellular matrix (ECM) is essential in tissue physiology. It interacts with cells to mediate
cell growth, migration, and differentiation. Arrangement and composition of ECM is
unique in each tissue and defines organogenesis, rigidity, and consistency. Compositions
of ECM are constantly maintained by production and degradation of constituent
molecules. We recently reported that there are many types of collagen-producing cells in
the human pituitary gland. On the other hand, the mechanisms of ECM-degradation are
still unknown. Tissue inhibitors of matrix metalloproteinases (TIMPs) inhibit matrix
metalloproteinases, which degrade ECM components. To clarify mechanism for the ECM
maintenance in human pituitary gland, we identified the TIMPs expressing cells in normal
human pituitary by means of in situ hybridization and immunohistochemistry. Normal
parts of pituitary tissue from craniopharingioma lesions were obtained during surgery at
Toranomon Hospital. We performed in situ hybridization for TIMP-1, TIMP-2, TIMP-3 and
TIMP-4. TIMP-1 and -2 expressing cells were observed in vascular wall, perivascular space,
and parenchyma. Cells expressing TIMP-3 were observed exclusively in vascular wall and
in perivascular space, while TIMP-4 mRNA was expressed only in parenchymal cells. In
order to characterize TIMP-expressing cells, we added immunohistochemical study for
aSMA (pericyte marker), cytokeratin (epithelial cell marker), S-100 protein
(folliculostellate cell marker) and pituitary hormones. This is the first report clarifying

TIMPs producing cells in normal human pituitary.
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RZEWECESREMED DS, 2008 F. XU X ES ML SHRATE = 2 —A > \DMLH
BY BAENEILENT, RICVBENEIFE M AP Z1—OV %[5 FEZHIIT 5
ZETHB,

[B8V] & b ES MRIAOS AVP Z 1 —O\DOMEFEEE%ZRIIT 5, EEITR oIt
Z#BIRTHTET. £ b ESHiRD SER M EEREHEFET ST LERBIET.

[57£] RARTEBIEIHEEDR CROLMAINSRET 2L END, BIR FERMEDHIEID
R—H—ELTRXDEETH D, HRFRIFEICEAIEERAIL ICHDN. TNTN Pax6
HEXU Nkx2.1 BRIFT %, BRAIFEKRTEHL 513 Otp Z#E T AVP BEIRT 5, DMEFEE
DIREHICHENTCHINSZY—H—E LTGER L, MEEOYAIDFEISET LN
% gfCDM Z W ClsEEZ 1T o e,

[({ER] XV X ESHIBROBE EIFELY . of (DM DHTIEE b+ ES filah b Labh o
fc&. HEHDFEEZITL. Rax BEMRICHIRT 278 %1 . RICEASIUEAZE

) D BEMZZRE L. BARKTEOSIE Otp MRIFT 5T & =R LTc, BICH#UE
BETDTETHREDMEZRL. AVP Za—0OVZRBRBICTHEEE L, LHALIRKT
IFDMENEMELS . SBROBARZET 5.
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Vasopressin receptor 1b regulates cell growth and promotes neurite outgrowth in PC12 cells

OKyaw Htet Aung, Kazuaki Nakamura, Akito Tanoue
Department of Pharmacology, National Research Institute for Child Health and

Development

The neurohypophysial hormone arginine vasopressin (AVP) is essential for a wide range of
physiological functions, including water reabsorption, cardiovascular homeostasis, hormone
secretion, and social behavior. These and other actions of AVP are mediated by at least three
distinct receptor subtypes: V1a, V1b, and V2. AVP action through V1b receptor is known to
regulate social memory and social aggression in rodents. However, it is largely unknown how
V1b receptor contributes to the regulation of these behaviors. Since alterations in
connectivity in neuronal circuits has been postulated to be a critical step in social behavioral
deficits, we here examined the role of V1b receptor in the formation of neurite outgrowth,
which is indispensable for shaping neuronal circuit, by using rat PC12 pheochromocytoma
cells. PC12 cells can be differentiated into neuron-like cells with elongated neurites by
exposing to neurotrophic factors. Interestingly, we found that nerve growth factor (NGF)
treatment, which is well known to induce neurite outgrowth in PC12 cells, decreased the
gene expression level of V1b receptor in a dose-dependent manner, implying the
involvement of V1b receptor in the formation of neurite outgrowth in PC12 cells. To address
this possibility, we used V1b receptor antagonist or siRNA against V1b receptor to suppress
the activity of V1b receptor in PC12 cells. We found that blocking or knock down of V1b
receptor inhibits cell proliferation and promotes neurite outgrowth in PC12 cells. Moreover,
these deactivations of V1b receptor promote the formation of neurite outgrowth induced by
NGF. These data suggest that V1b receptor plays an important role in neurite outgrowth
formation through regulation of cell proliferation, and downregulation of V1b receptor might

alter the cell status from a proliferative phase into a differentiation phase.
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(iNOS). IMEHERF CHBENAM Fms £xF A > FF—€ (sFit-1). HREERF
THhHEBEETEEFa (INF-a) &2 —0O14F> 6 (IL-6) @ mRNA RIBDOHHE,
REZEFET LT, OQMERNKMLE DHEERMICK S 0HMIAD TR F— X HERZAE
RIS T B Vi DREZREET fcd. B—EEH LU HUVEC LOHBERHETDZ vV
OB EFMRRR (HO2) | Vi, 7R b —> A EMIBRBBR & gt LT,

ZDFER. Vi lc&>T HUVEC @ iNOS. TNF-a. IL-6 BIzFHIRMEML. eNOS E=F
RENRD LTc, £fc. B—BESIUHBEELDIC, VilF HIQ D7 R =X, #ifg
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AMPK #%E8% 71 L fc LHP SRR

O FRLFEARER', IEE", FHE', MEHF° Bk
DEEREMBE, PBREKEE - B

(B8] FE4lE TATEAOIS FMOTHMEREREEHIET 2T RIVF—t 0 —
Ml CHBHEEZ. 7)VO—REMFIBAER 2-deoxy-D-glucose (2DG) #REITKY. Z
Dt > JICERER AMP-activated protein kinase  (AMPK) D) VB {EDFER I NS T
EAxRDF R MOTRKMEMAR LBT2 TEHER L TV, AR TIX. LHB SHFEIRICHIFTS AMPK
) 2 Bb DB ZRET LT,

[57£] AMPK ;EM{LEITH S 5-aminoimidazole-4-carboxamide-1-p-D-ribofuranoside
(AICAR) ICRE LT LpT2MREERB WL T. LhbmRNA HIEE % real-time PCRZCARIE L1z,
T, TV b Lhb EnFOEERMIER % pSEAP2-Basic |ITHAFAATENY 2—7%
W, AICARZRERDL R—2—7 vt1 &, 2DG REROMREN G EEDAEAZTTD
fco

[#&3R] AICAR ZEEEFD LhbmRNA (& BERIICLENTRAMERZ R LTz, © LT\ AICAR
REROTOT—2—GHEAND L. Lhb DESRHER-2527bp H5-2198bp DB T
AICAR REEICK AT ER LR 70T — X2 —FHDETHER I N e Migm %
EERAEZAE LEER. 2DG REICKVHMIREA GO EFIEREINT ., ULEKY,
AMPK D) > B{bl& Lhb B FDERE s R _ERD-2527bp/-2198bp (T/EFA L. 5%
HlT BT ENELHEG DT, el 2DG REBICK VMR Cd* D ERANERINT &
H5. Ca*calmodulin-dependent protein kinase 2R DESHRE TN,
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E X bR FIVEBERBEER Trichostatin A (TSAWELF./ 1 V& REER (RALDH)
%558 L GnRH HIREHIT 5
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ERAFZEZHERREAR

(B8] FEEDOARATETIIE X M7 F )V LEEZRBEER Trichostatin A (TSA)IX T2
AFIFFbOEY FSHR 9712w b ERENICHKIRE Y., BRICLF /A VBERER
(RALDH)ZBIIE BB L ZHE LTc. SEFEAIEGnRH EEZ 2 —OVICHITS TSAD
ERICDOWTHRET L. FARTFURULF/ A VBEOMRICOWTEHHE TRET LTz,

[757£] GnRH EE4 GT1-7 MRg&= AU e, TSA BB K D GnRH FIRMDZ k. RALDH #IF
H)7IVRA L RT-PCR EZTRIE LTce FAXRTF . LF/AVEROLTF /A VS
BAREER. LF /A VEASHEEROWRE ML THRET LT

[$5R] TSA 1 GT1-7 MIERICH L CREMERIC GnRH mRNA EIRANSI LTz, FAXRY
F & GnRH HIEBZZ(LEE T, TSA ICLD GnRH BNCHEEREZ kb ofc, TSA L
RALDH1 XU RALDH2 ZH(CEBIIETH D, FAXRTF T DIERIEED oz GT1-7
Mz LF /A VB TRET 5E. GnRH mRNA EIRIFEEICHISN, LF /1B
TR IR b BMS493 RU LF ./ 1 VEEAHBEER Liazole |& TSA (2K % GnRH #4)

ICRBEEZTh o1

[#558] GnRH EAMRZICEUWNT TSA XML IEERER THS RALDH ZRIFTEH. LF/
1 VEBEERNT HE T GnRH HIREINEI L TW B EHERIL D ZDIEREFISKRIATREE
Th 5,
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F AT F 1E ERK U cAMP/PKA 12 &7EM L T8 5D, GnRH HIREZL T HELN,
SEFEAIEZ v SIRIRMEFAREOIREEZTTO. GnRH XUFAXRTF U HIRICDOWL
THRET LTz,

[5£] #Hik 16-18 HS v FDFEXWARBZEY H L. BEEKZHIN L CTIRBEER
Totce TOPRBEMEERBVN. TAMS YA —IV. FAXTF> (KP-10). GnRH #|
BICE D GNRH XUFAXRTF > mRNA HIB& 1) 77U 2 1 L PCR ICTHRET LTz,

[($&R] £9 5 v FREIBMARIISEMEIC GnRH RUFARTF UHNEET HEER
BRETHR L, TA SV —)VZRBEMRIORNT &, FANXTF 2 mRNA
HIPIE=ICEM LTz, —A GnRHMRNA RIRIEFT X b SIA—IV T LD o 5
v b BaIB RS EMR Z KP-10 TRIEY 5 & GnRH mRNA X3R4 1.5 FIcEm L
foo 1z KP-10 R CTH AR T F > mRNA FHIRIEH 2.2 2123800 Lz GnRH R Tld GnRH
MRNA FEIEHH 1.8 BB, FANTF I 1.4 EI3BM LT

[ER] FAXRTF L GnRH HRIRERETHEDD. TOELIEFZ AT 1 v 75EHD
Tldmhofce LHOLFRARTFUIEGNRH Z2—OVRUFARTF > Za—0OVES
ITYER L. GnRH RUFANRTF U EBICEEE L TWSAEEENH S, GnRH HEIERIC,
GnRH Z2—0OVRUFARSF a2 —OVNAIERT 2D TIEEWLWHEEZ SN,
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MERRRIEARIVE VHRIVE Y (GnRH) D/ NV AR WICEES S % kappa opioid receptor
(KOR) HIRMARID/BIEAERA

O=fE &X', 71 A, & B\E ', &% 5F° I 55 EHFLUBER’ REF’
A% BR—ER
'RAMERTE, CHEM, &K - EiERE

LD LETEEIE. RARTE-TEA-MEREICK >THEEINTWS, RETFEHLD
GNRH D/ NIV IR MIE. TEED S DEERZRIVE Y DINIV AR ZR L. T
SUREREE. MTIERBFERZS ISR T EHICATO4 FEREHIET %, GnRH D/
AR EESICERTHETBEEZSNTWVWBFAXRTFZa—O V. BERTER
SR (ARQ) IT/ET %, B=1—0>I&. neurokininB (NKB) & dynorphyn (Dyn)
EWVWD 2 DDFBRNRTF REHFEIRLTH Y. KNDy Z12—A Y EMEN TS, NKB I
KNDy — 1 —O > D;EEZIRHET 52—, Dyn (ZMHIT BT EHS. TD 3 DOHFHENRTS
F ROV NV RIR GnRH B DHEAICEE L TWE EEZ 5N, NKB RBEKTH S NK3R
I3 KNDy =2 — OV ESICRE LTV A, Dyn SEETH 3 KOR (& KNDy Z2—A(c
HKIMLTHEST INIVADREEICEEELEZ 5N S KOR HIRMAEDBE® KNDy Z2—0H
v EDBEEEFISRBETH S,

AIAZETIE GnRH /L RAEE A D Z X LDERZBENE L. KOR RIBHMEOBEZHS
MZL& D& LT, KORDT7OE—2BEOKGICENERE Venus DESIEFE T E T
BILEFEEAL. Tg T FEERE L, TOE—HAAMD Tg v FORAE ERERE

L. HEUIRZ/ERE. GFP A KUY —/H—C%H % NeuN Az AL e ZE
RRREZET O, TOER. INIVARDBDOFIREEZ 5NSD ARCELURK FEERE
ICHWT, Venus DEIBHEREN. TDKOREFHKITT 3 LE X SN B MR EME
ThHDHEDTENT, §#IE. in situ hybridization (Z& Y Venus FFME#IEENY KOR I8
MR Chbd I LZRT ELEDIC. FRZREL TV FETH S,
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OFHEEAM . BNEA’ RAER . BEFETF L BERAAL MEEHF ' k=i "
'BAK - BARANRA. CBRKER - B CRAK - E. YBEK - EIERDMER. C FRMRE

TEAKICEHE - FIFFERAFEEL. BlEFE - MRFICFEELTWS, LT TEERDR -
BIEMERE DU NRIE(Z v F)H Marginal cell layer(MCL) & BIEESREB D 2 FBEDMES CH
BT &L e NS Z Y FORIERF & L CHRRREERE S JF )LD F ephrin-B2 &%
DA EphB3 DEFEEERS LTS, —A T, ephrin/Eph (FiE4Z DERICHNT. #
OB OBENCETS T BT EIMENTWNS, T T RFZETIE. TEADERA
W&y FRRICEHTS ephrin/Eph DS RRANc, £9. TEAREBERICHITS
ephrin-B2 DBETEEFTDIER. ephrin-B2 (T TEEARE THS T M TrEICHWNT. MCL &F
ROFRLETHZHARXMZIVF Y TRNICIEE L TW e, R, ephrin-B2 DX&EHFD—
>T#% EphB2 DRIEEMIFY % & . EphB2 14 RT %R < TERICHFTE L. ephrin-B2 & EphB2
B CTOEIFDIFHERINIc, —H T MCLITTEET B ephrin-B2 (&, FEMIEAHL S FIDN
BAFCTH5 EphB3 & cis-(REHEDEERXZR LI, LH L. ephrin-B2 D -
RIERAARED MCL DS RBBABENY BFCIL. EphB3 REEL A Y REBDZ v FICES
95 & EphB3 OFEIRNBRHESE I N,

L EH S, ephrin-B2 I FEADAZAICH LT, EphB2 & DiEHEHEITKY RT DEEHIL
[CB5 L. —A T EphB3 & ephrin-B2 ¥ 7 FIVDRESEALIEZ v FORH & EEICE
BB EhRBEINT,

47



— iR II-2

TEARMEDOERIEICST S S100 SRREMROFES) & T DHIEEEDREER
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\REBRZ BR B N OF . ek 240
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#HE L URERETNT 55 E0REH DY . IBRERMEREEMTIENS, TOHEE,
SRR PERE, NIVEVELERE. Fv v THEEN LLBREEGERAL
HRED DS, S100BFEMRROHEEIF. % 10 BSAICHIERICHIRYT 5 &L THET
T TDR. BE - 1BELCHERICLAY . £% 30 BTAICEERC L S GEEBICE
BIBEEZSNT W, —A. RAERIA, BRIRHAIC—ERD S100 R MEHIRIAN N &)
BEADSRAL. FIERICEBET S ILETETET -2 2B TV, WIhIcLTEH,
S100 B 5 EMBEN ED KL S BRI K W ETERRNZZE) - 185 - EE I 2DNIFRATH S,
Z TTAME TR, S100 B EEFDTAE—2 —HEH T GFP B FEEMHAATE T
AVxZwv o5y bZEMAL. £% 5 BROTERZYIREEL. 21 L7 T RREET
Dfc, TDFER. AIEAICHIR LTz S100 B5HMRALT5E) - IBTET 2B BRI S L
B CET, T LT, MRRDEE - IEEZHIHT 285 R F Ch5 SLUG %Z S100 3 514k
KR ZOEREFER 10 HTAICE—IZMZ AT ENHELSH EE DT ULD B,
E£RAIEAD S100 B IEMRAIE. SLUG ZHIRT 5 T & THE) - BIE L. BIESMAICLDY.
A TEARTEOLERICETES LTWB T LT ENT,

48



—fi R 11-3

ROVACHBITZEREEXURFAETOS 7 FVICEY B8

OFHENR. EHEH. EFEE. =)IEXRE. LEFI—8. HERIR. #Ha8ck
BARFARFER EFMARE EARBEMER

7% 7 F > (prolactin: PROIEEICI FEMAEFIETER - D ENSH 23kDa DXTF F
RIVEVTH B, PRLICITBEDHDFELITIELEDER PRL & FEEALNDIBFATER *
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ICEWNTHFEDK 24.5kDa [THEIN LTz PRL AR E TN, DFEDEM A4S BIEREE
BlCIIREIN. VB b, ZEHMMEINER PRLAMERE LTHITEND, TDD B,
2. UVBLICOWTERFEHNAECEL S, SEIFRRE TN 24.5kDa PRL
I EHETINE 2T T2 28 PRL TlEEWH EEZ feo Ffe 24.5kDa PRLIGTFEATIFRIRL
THEST. ABEPOEICEELTWA T EDS. BEFREEMICRIELTWS RV /INVET
HdHEWVDREAZE T

AHIZE Tl 24.5kDa PRL A &SN PRL TH B Z EZIREET BT M) T IbA DO XA R
ARV EZERBWUHEENICHE 7 ) 32 )WMeEfTo> . £DH. 7T AZ2>70v MEIC
TPRLZVINVBEDBEEIT oI & T A PFED 24.5kDa H'5 23kDa NP LicT & &

Bllfc Tl BAVER-V Y VEERIGICE D THEX VN VBOREBEET O ET A,
7 a2 INE LIe > TIVTIREBORS SNEh 2. INSD T EH S 24.5kDa PRL
ISFETHIEE A T T WA ABEED B TN,
AT, FLBR. OBELUADKIZE. ik, WE. BEFLAAOREBEB CD 24.5kDa PRL 2>
INVBDEFEERRIET B0IC. 7T RZ2> 70y MERfTo>fcETA. 2 TOREIDF
=, UPEE. PBRRE. BEBEICRE L CE 24.5kDa PRL DIFELESR I N, AR, ZIZND
$BIRICHULTD PRL mRNA & RT-PCRIEZAWVWTHREELTc & T A, M L IT/N\TDEI
HONDEDDORIB=EHRT ST ENTEL,
INS5DT EHS 24.5kDa PRL IFHE(IIN PRL TH Y. BEFFRFFEMICRIELTWS T EHR
BTN,
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FISEHAEE L CHEEL TV 2B 2R L TE Y. #HDUEENRFIAL EE S eIReMD
TENfe, —7. FARIEMRIE. RRAGHRERICRA L. SEBORERPRREROBEICRES
TRENSNTEY . FEEDAFR THERMRY — A —&EF SOX10 [ZHEDOHERL
A NERICTFET B EZRE LT, AEIF. SOX10 FBFHEHARAD T EATORZEENG
TERITORERZRE T %,

SOX10 [l = v Rake 21.5 BICEREYEICHIEL. £% 3 B P)TIEEZ
RBERE TR T e, P15 TIRRFEICHER L. MEDEE. 2MeHBARE ZRARE
BEAD S TE (P15 55 P30ICHIF T, SOX10 FEHEROFELLAEM L TLM e, FIZE
TlE. P3 THHD SOX10 FIEMRENER CHEE SN, MAVRE COBDEET 2DHIE
D12, S100B & DHEFZETANS & P15 H 5 P30 DREIC, FEICFET 5IFIEFETD SOX10
PR IEMREDY S1008 EHEFT B L DG Y. FRFEYIC SOXT10/PROP1/S1008 =E /714 HAL
FELf, AIZETEH. P3 DS TEMARET T, SOX10/PROP1/S100p =&/ MM EE
LTWB T ELHLHEG DT,

WELY. RO ERO TERE - IR0 —E 28 S alsehinE .
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A9y F—DAIWARET T/ A IVADILEZ S CAR DRRFER & BUAICH T 5 BT

OFER . EFHEF . MEEHF " hﬂﬁ:@%fﬁ 234
"B - BARANRA,. CBRK - PRl CEAK - B. TBK - LR

BB CAR L. SRGEEMETZDEEINERINTEY .. BETEWMRAEENERE
NTW%, CAR DEBIIEGEREDTHICE . BREEDETICHWLEGHBB CORIR
DRI N, BRAGEEKEICBEET 5LV SHENDH S, F4ld. CAR D, MiefES
ZN LT, TEADOBEMREZ Y FERICEAS T A5 EZHASMNIC LT, SE. EHICTE
ELUNDIEBICH D CAR DEIRFRXICDOWVWTHRET 5o

FalE. Zv FORRFHEE 135 BimE £% 60 BEsDERIC DL T, CAR. # - BiEMERR<
—/1—SO0X2. E-cadherin I EDIAZ BT, REEBIELERIT o>, TDRER. BRFH
D CAR (. MFIEDOHRKRZEZ T, Z< OEBERETHIEL. SOX2 FH UL & E-cadherin &+
FELTWe ZN5DOMEBTO CAR DETEIE. BREICET 2EEOMEED 7 A VAICHER
HZERTEDE. REEBMRD/NY 7 7 )IVAICBREZREGEVWEDHEREN . BiE
IZEWTH. BBFROERICE L TEFEET % CAR DBEEISHIFIN. ZDZ IIBER -
pIEkERE S LCEEL.. —SRldEiE— v F AR L TW e, —A. BEEREE0 CAR
DEEIFHOIRIEE. FFEOREMEE. BROZ A 71 v i3, FEEMIE S B,
FBFICBRIN, EdBT &l NEOETE LR, BREMR. 7 L CINHROERE
+icE CAR DBRELER I NI

Bt CAR IFHEEZBA T, Z< DEBREEDR - giFHRO—ETHRIRL. MAICHBL
TH. BRRGHEBICEEL. TDELIEE - il THofce LH L. CAR DOFffZRRIC
BT 5BEE. $BiEdD5W0NIHREICK > TEG Y. 2D ED CAR DS HEEZ RERL
TWABEHRAENS,
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Z v F TFEARNFBIZICEHIT HEERT Propl @ DNA A7) UL

OfRERAA . SHEEMA > EFHEF | BNEA | EEEE 0 MIREHF > k=i
"BARRE « By CEAK - B CBAK - AR K - BRI, S FRMRE

(=] I&ERTF Propl I&. TEAEMISENICEIRL. BEBREICEWCTTIEAER S
TEAFEORIVEVEEMBODCICEEGREZRELTEY .. ZOBEGFOFHIRSH
EEEBEDERERIL. TERAFKDEMICWHE CTH S, AFKKTIE. BBIFHA (B) 135 BEEE
% (P) 30 Om#EREICEH TS DNA X F)ULEMZ1T D e DT FFFEDARFEMELDOER
ITEMLT. MEEERZITD,

[ EHZE] SV FE135 D5 MEE P30 D FREFRRES LUOH - £, JETFEMFRE
BELTEIBS BKLUPI0 DAFfiEA#EE L. DNA HHHEE. N1 HIVLT7 74 b —0 T
REICRK D TAFININZ = =BT LT,

[#&R - ZKR] E135 OZ 7 ED Propl (&, B L& L TEERItR = _ER9-2.6kb &
A, BEERRE ETHEMAS A > OV 1 ETOEEMEAFIVLIREETH e F el
PROP1 RZI4EARRIZRAME LY P30 D T EMAFIZES H - BEICEWVWTEH, ZTNSEEOEXFIU
{LIREIFHERFENTW e, EERREWNT LIS AR THONIE FEFEBTFENICEX F
JIEIREEDBEEICIE. ME— Prop1 EF & LCRIEETN TS RBP-) DIESEFINTEFEL T
W Tlemii. LD, Propl BETFOFIHRFOMBRMEE LTS SOX2 BLUTERK
DEHDEERFOIEEESE . TN SEA FIVEBEIEICFEE L TW e, U EDERHL 5.
DNA XFJU bl K BHEE PROP1T DREIBHRE DRRFHAICE I > THY . GBEHIHREF
EEEEL Prop1 OEBGREIRICEEE TS EHTREBEINDS,
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Z v FREBAHATERICSITE7 2F 7 AS BEERAR B Nrda3 DFIRFE

OFBREAN. ABEERH. NECR
EERFEHEEEFHARE

MERRRIBURIVE U RIVE Y (GnRH) ITK > TERRDIRES NS 77 % F 3> A5 (ANXAS)
DRIBI 7 A TFEMAE T, Nrda3 DEIFHNERINS T &, GnRH H Nrda3 HIRZ(EHE L.
Nr4a3 5 FSHR mRNA RIRZMNFIT S & BITT v b FEAD Nrda3 RIBEBHFKIBRTHAD
14 BH5 17 BFICEEEICEMT A EABESMNcLTHEY.. 20+ FhOEYT—IA
DEEHNREBEND, AAETIE. T v M FEAEICSIFBFEIBHIRAD Nrda3 HITFHE KR
HIAND EEEIT, Nrda3 HIRICNT 5 ANXAS DEEREEST LTz, FIERIEID 11 EH 5
W& 14 BFIC GnRH RBAEREE cOL U v I R &5 TS &0 LH 9@EIHEI T NizE
DD, Nrda3 ERICELIFEROHESNT . 2HED GnRH DESIFEWNEEZ SN, —A.
HIERIHEAD 10 BH 5 11 BOMICINEZREHT 5 &, 14 KD Nrda3 HIRIFEELN)VE
TIET LTz, &ETAD. FIFBAHAD 11 BEH B WIE 14BICTIR bOY Uy EREERE IC
182 720 A% 5L TH. HIBEFIHAD 10 BHS 11 BORBICINEZREH LEZ v M
Estradiol-178 Z1 5 L TH 14K D Nrda3 HIRICHE LIah o T, FEAD ANXAS FEIRI.
KIEFIEAD 11 BH5 23 BRlchF BN LR e < U X 04 K O Z7#B3Mk LBT2 I
GnRH EEIE AR5 T 5 & Nrda3 BRIBHEERICBEEINIZH. T v b ANXAS EIEXN
JE—T bSVRTIVT3VFTAHTETHERIAEEIN . ULEDBERI O, TEAKE]
ED Nrda3 EIRHDRIFATHAFRICIMEBROAFICE > TEMT S EHNBESHITEY.
T ANXAS FHIRDIEMIC K 2T Nrda3 HIRDBMDE T LTWA I EHNTRBENT, T
NSDOZELH T DESHRICERER TN S FSHE mRNA FIBEMNICBEE L TWS T EHTEEIN
feo
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Relocalization of pituitary annexin A5 during augmented hormone secretion

ONumfa Fungbun, Ryota Terashima, Shiro Kurusu and Mitsumori Kawaminami
Veterinary Physiology, Kitasato University

Annexin A5 (ANXA5), a member of annexin family proteins, is predominantly expressed in
the pituitary gonadotropes and gonadotropin releasing hormone (GnRH) stimulates the
expression of ANXA5. We have already demonstrated that ANXA5 is involved in
GnRH-stimulated gonadotropin secretion. As a signal sequence is not composed within
the mRNA sequence of ANXA5, ANXA5 has been assumed as an intra-cellular protein.
However, it has also been demonstrated that ANXA5 acts extracellularly in various
occasions. In the present study, we aimed to clarify whether GnRH would induce the
externalization of ANXA5 during LH secretion. We first examined the distribution of
ANXA5 in the pituitary gland after non-specific stimulation with high concentration of
potassium ion. Hemi-pituitary organ culture was challenged with 50 mM KCl and tissues
were collected at 10 and 30 minutes of incubation. The pituitary tissues were also
stimulated with GnRH agonist. Tissue specimens were observed with a confocal
microscope after the immunohistochemistry with anti-ANXA5. High K treatment induced
obvious plasma membrane association and peripheral accumulation of ANXA5. Intensive
accumulation of ANXA5 between cells was striking. GnRH agonist also elicited similar
effect on ANXA5S distribution but lesser extent. As a second approach, the relocation of
ANXA5 was examined during a physiological hormone release. ANXA5 was also shown to
accumulate to plasma membrane and nuclear envelope of gonadotropes during LH surge
of proestrous rats (17:00 h) by double staining immunohistochemistry with anti-ANXA5
and -LHB. The intense distribution at plasma membrane and nuclear envelope were
diminished at 23:00 h of proestrus. Finally, we examined the extracellular ANXA5. Pituitary
tissues were rinsed with a medium with or without EDTA. The washout was subjected to
SDS-PAGE and Western-blotting. EDTA augmented the quantity of ANXAS5 in the washout,
suggesting calcium dependent association of ANXA5 to the outer-surface of cells. High K
stimulation of cultured pituitary tissues resulted in the increase of EDTA-extracted ANXA5.
GnRH agonist did not show an apparent increase of extracellular ANXAS5. It was confirmed
that extracellular ANXAS5 is increased by a non-specific stimulation with high K. As GnRH
agonist showed similar effect on the relocation of ANXA5 and the relocalization was
observed when LH surge occurs, GnRH is suggested to stimulate externalization of ANXA5
at the gonadotropes. It is suggested that the externalization and relocation to the nuclear
envelope of ANXA5 would be a part of mechanisms by which ANXA5 augments GnRH
stimulated LH release.
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38 i CIREEA X ZHAI 2 Nz Prader-Willi SE{ZEED—F

OFBERE . B || A EHHR | SIB TR HMERE | MRE—RR sBENE"
1. Eimbatd MEC EL LB EBDEREY 2— ERARL 2. RBRFEEFR =
ImAR

i& Ceblc @ Prader-Willi SEAZEF(PWS)IZRR FEBDIREEEENRE & BHON 57 IBHARHAD
FRERETEEBERES. FARHEHE~NBHARRICHE 288 & REREZ RS
T AHEMRBECHD, —BNITESR. HFEMER. #4E. g% LI LIER® S, <D
EFTHRERIVEAEHH Y. FHERZEE LERAHZE TSI E WS EHERE
HEEL TV, EFFREPSERIENEN. HIEKEETMEZROSZ LEZ0, BE
DEBRENICHITEHA VA VIR EEERFOEHD—DTH %,

FER - 38 5% 0 424 0 1REE, BEFBITICH L GEEREAR TEiMix Lich. BERERMER
BOOWAREDEZREZRITETA. BER - B - KRR - BEOEGREEE %
DD DERIMRBEERZ DN, BEENICYRBN EG o, YRDVIZEZEFRET
IEBR :128cm. AE : 62k g SEER. BEHEBMI : 37.8) ThHofce THITIEAIBETH
BH BNESEVEHIRTH >fce AWEFEES Tanner DI ~III. BEEFRE Tanner HE
| & ZRMEBHZ L. FRIFNEKINELFHERETH V HEEKEETECH S L BE
Thic, MBRRE. ADPBREICTHLSHLGEREIIGED > L DORENGEREEL S
Prader-Willi fE{&&% Cdr 5 T & H&RON e, FEEZUTD =6 SNRPN 7O — 7% B e FISH
EIC K BDLRBAREMNEITOEEIICE >z (46,XX. ish del(15)(g11.2911.2)(SNRPN-)) ,

E 2 Prader-Willi fFEIREESFENGTIERD H B EDDIRRICB WV TERA L THSEIE
N5FIEDE LB, REFICEWTEHILRIK VIEKRDA D Y. TDEREEBRE. HRE
BENATB2AZIVTEH 2 EEZSNBHBEICE>TWEL ofe, REARZKIICK
WIEFEE. RERIVEVREPUHBREEETICOVWTORDMWEE. REBELGEZD
BOFTHBROREICDELNDBEERBT DI LIEEETHDEEEZASND, TODHICE
KM EERG ERICE D RN H A HERICIEEELEET ST ENET LVEEZI SN
fco
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AT ZVBRERIVEVIFRERIVE YV BRFREROAHEFH?

OFRIRIA. ZAREE. KEEXR. XFBX. SBHE
EEXRT BFREMNEMER RBDFRADBFENRE

[(BM] 5. BERBIEEEORRICEEREEZ S EHNDL>TER, I IIRITEH
WCHBRKIETHE LIEXIEEETSKETEHEE LIBRK Y EHENREN, TDRSR
ICIERRZRETE D RIVEY DU EDTHAHERIVE >V (GH)HBEHO S AIEEMED D 5.
ZITHAMETE T I IRAELEBLY THRAECH SIS AZEL LIUIBEEKER
TEHBL. GH HIRLAN)VDEBWEKRE LTz, e, BBIAGFRIVEY THEIATZVE
ERIVEVMCHORER L ANIVE—RRICERBICIGCTEET 5, TI T AERIRET
ICEWVWTESEED MCH HIRINIVICRET ZHELHHLE THERET LT

(MR EAZE] 2014 F£ 11 BBKU 2015 F 4 BT, ZIRAZEEBLIGHEZEDOR
55 4 KIE(EERRE. BESGE. EERE8. BESER)HP T 1084 dTD 15 B
BEE Llc, BAE%. & TEAZHREL T, total RNA ZiH L. U77)L% 1 L RT-PCR
ITK W TEAERN GHmMRNA & MCHmMRNA = E= LTz,

[{EREER] BN MCHmMRNA 213, HRERGEBBRGEOVTNIZEVWTERER

DADNEBEESEHCHNTED ofco GHmRNA £l 11 BORERTIHBERETITHENT
AESEOADEEEELVEED OH. 4 BORBRTIEIE T ED ofe, Ffee BER
FHETICEWTRBERHFTOANMGEZRGTLIVEEL e, MALELARICBWT. —
IRBVICHERIE GH DEXEDBETH BT EHNHESN TS, ARBROERIZ. ZI<T R
IZEWNT GH OEBRHIEBERRXGDHESTEEBRLICHLTEELTEHIEETET
%, £le. BEEIIHT S GH ORBFIGEICIE MCH HDE5 T 3RIEEMHNE X 5N B,
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FUFIDOBEHTENCRIEF T ALY A S F VMRS OE

OfBEA . HEIEE . SEFX . MAEF 2
"BILK - BRET - A, CEILK - BTEMRS - EEER

OLYAMFZY (CCK) IEFRBOHIRERRICLS FEE L, BRITEZHIET ST &EHH
SNTW3, Tfeo EERD O TEAEEANDRNANROOND T EH D, BERIVEY
D BEMEHNIREBENT NS, THIT, HFE. [FomBEICBWTIERTEIORMRFE L
THHEET DT ELASINTE>TER, LHLELS, FEMALEICHIT B EEEINEE
ITRIFT CCK DEEICEET HHRIEEL TITHRERICE LT, CCKIIEE. HEHLUR
RFEGEDERICLCHEIRL TWA T ED S, BEEEEEICHEARIZTIENER
SNfco ZTTHAMRETIE. FFaxETIVE LT, WEKEHE L BETENCRIFT CCK
HEAFEDHLEENE LT

FUFIRERNIC8EEDT = /BK VB INSFEEE CCK (CCK-8s) D 1. 2.5 U5
pmol/g KEZIZS Lic& T A, FAFKEICEITHEXEFERITEM Lz, BXxElFtE
Or=>10pmol/g AFEDOH{RELLO N ZVBEVIAHBEE T /LA FEF > 2 pmol/g
FEDRSTHEEICHD Lfco —A. FIRBANV Y I T7EEVRR/IEA VN—AT7IZR
b FG-7142 @D 10 pmol/g AEDIFRES TERITEI LIz EH 5. CCK-8s Dtk EIENME
BIEEHEBRFHNZEDER THATREENEZ SN, FF 3 IFKIEDREF > 3%
FEHBEEREITAHIENS. BRFE ETORFT A MEBWT., BRrE E FERIFICRIET
CCK-8s DEEAIFESTc, ZDHER. CCK-8s D 5 pmol/g KEDZEIC KLY FG-7142 %1% 5
LI DFER S S L THIBRBFA P FERICE X ARBABRICER Lz, CCK-8s DIEHR
(RELEERIER) 3. CCK2RAT7 V2 dZX DO 7A% IV Z K 50 pmol/g AEDIRSIC
K> CTHK LT,

INODFERE Y. CCK-8s lEF > F 3 DiEkER . FAELKTEZFET SFREEY
BT EDIBDTHAD DI,
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Synchronized expression of kisspeptin and its receptor genes in the diencephalon and

pituitary of grass puffer during a lunar cycle

(OM(d. Shahjahan and Hironori Ando
Sado Marine Biological Station, Faculty of Science, Niigata University

Grass puffer is a semilunar-synchronized spawner; spawning occurs on beach only for
several days around new moon and full moon from spring to early summer. In our
previous study, kisspeptin (kiss2) and kisspeptin receptor (kiss2r) genes in the brain and
pituitary showed seasonal variations during the reproductive cycle with massive
expression during spawning season (Shahjahan et al., 2010; Ando et al., 2013). Besides,
during the spawning periods, kiss2 and kiss2r genes showed daily and circadian
fluctuations in expression in the hypothalamus (Ando et al., 2014). These evidences
suggest that the kiss2/kiss2r may be important for the semilunar-synchronized spawning
in grass puffer and their expressions may be regulated by lunar cycle during the spawning
period. Therefore, to investigate the role of kisspeptin in the lunar synchronized
spawning, lunar age-dependent variation in expressions of kiss2 and kiss2r genes were
examined by quantitative real-time PCR in grass puffer. Mature fishes were kept in
aquarium under natural light/dark condition in a lunar month during the spawning
period. The diencephalon and pituitaries were collected at 5 days interval at Zeitgeber
time (ZT) 9 (middle of photoperiod) and ZT18 (middle of dark period). Both kiss2 and
kiss2r showed lunar variation with a peak at lunar age 10 at ZT9 and lunar age 15 at ZT18
in the diencephalon and pituitary. These specific expressions of kiss2 and kiss2r genes

may be important to control the precisely-timed semilunar spawning of the grass puffer.
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HITEIPRDHE ML BRI I BT B F AT F 2 DRE|

O '\ EFILEA A MEER BAE '\ 8BHEKX '\ FHEE | RAEEF %
A ZH—RR
| RRAFAEREFEMREARRL 2 REERFAEREmEFMRR. 3 EEFMEH

HILAADMOEARIIMAI TH HH. HETIEFERICT A b X702 OREAEICEK Y BD #
MBS LURIMEEL L. BEDRNEZELT DT ENHESNTWN S, |F > EBADIM IR
MITENDO— P RAZRTH. HTIFIHIENTSY (Bt ). IR ETEE LT
RO MIEZERYT (HME), TNETICKiss1 KO T v bOMITEIENRICK Y FAXRT
F ST RROHE M LS SUBRMEH IR ETH AT EZBALSMC L TE, AHZE
& FAXRTFUHHEICES WO THITEIRRZ ML S KU ML T 2 /ERE Z R T
BT LEBME LT Kiss1 KO Ty FDHEOFERICT X MR TAYZEDHW L TWESHDR
ALY BTcd. Bt 18 BB LU HEERDEGKL SERIM LT, T DHER. Kiss1KO Z v ~D
TEGFER DML FEROMFEFRT A MR T7OVEEZRL. FEROT A S X700
FFARNTFUNEKGFE T DB ENSEDASHEGR DT, RIT, HBHED Kiss1 KO S
Y b OMETEIDORED. MRAHALPZICD M ENS T A M AT AYDRINNCE BEHDHMR
Ak LTc, MERFARIOD 32 Hindk Y Kiss1 KOS v hAT A MR T OV Z#MERICIRET 5
EC ROV MIBAEE L., —A. BEZRL TH Kiss1 KO Z v hOETIFA— K
AFFIENGZED D fce TNEDT EDDFANTFUIEERARAIC HPG 8% EMH LT 5
LKW TR MATOY Dz RE L. TP RZHME LTS EZEZX 505, FAN
TFoaEEBRICETRET 5&. Kiss1 KO T v bOETOHEFAZICO— R AN
HlEntc, FLEZEL CHMTIEIO— FYXBMIHIENGEL el &5 HITEHER
DRMERLICIEF AT F VB L CFARNTFUHKE LGV T X SR T OV HMHETE
RT20ENDHBEEZIOND, INETEEINTEERBADRRDHEST. FA
NTFNIFEIRFEDOMITEZRIRT S DICLEELRKRINZE I 5 LB ENT,
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Zv N FEARIEICSITAM27O07 7—YDEE

OXKHER B'. BERE B '\ Tofrizal Aimmudin'. BfX &' Bt &° KkHR="
1. BAENAKFEFRHESFHEE (BEFM). 2. BRERAKES FRESERLY 22—
DFRREMEER. 3. BRRERKE

TEAFEICEIRIVEVEEMBUANCE., BREKEREZIE CoH LT 2SR MIEN
BEIAIENDDODTETCEY .. TNHSOMBEDEEINFE TN TV S, FIEICIEER
MR A7 7—IDBFEET A EIEREINTWVSEH. ZOFMGMERUREEIC DL
TIKIFEAERRATH S, <7 O7 7 —IIEHEENICDGC EE TREBICHEINS, ¢
Hhb, HEM<TI/O77—J L LTHSNS M1 B & BBSECRENT. BEICH
\TBMEFRRGEICEEDS M2 BiTH S, AAZDEMIE. T v M TFEARFIEICSWVTS
BI7AT7 7=V DMHREBESMNCT BT ETHSB, Ffee TRAMATVERTOAZVF
J=RETIVZY bERWTCT7AOZ7F ./ —EBBRETHIIAO7 7—J DEIREIC DL
THEET LTc, BRICAWZZ Y M Wistar RIS Y & LIETAS 7 F/ —<ETIV
& LT diethylstilbestrol (DES) 432 L fz LEXF 5 v b THB.M1 <707 7— % iNOS,
M2oO77—9% 7/ —AREMEK (MR) Difdz AW RZEEREFIc K Y iR
EZiTolfc, TOICEFEMEICK VMBBEDERZE IG5 ofc, TOR/R. EES vV
N FEAREICSVWTOERFRBEIC pan 707 7—I DY —H—Th S CD68 F&hs 1%
iR AE I & Sfc, TOMREIE. INOS BBt M1 <707 7—) £ L<IE MR B (M2
ROAT7—Y) THBHIEDDD ofce BEFEMEEICKY MR BRI EHHEEE L.
ZEONEEXRBEDS AV Y —LEF DT ENESH EE DI, EERRENT &I, DES M
B4 EBBROTEATM2I7O7 7—IDELWVBIIHNERIN . INSDIBERHS.
KHAEICKY Ty FTFEAREIEIC M B M2 EBT7O7 7—IUDFEEL. BEIZTA R
Q7 VERTOSIF/ —ITZOEMEMT 5T EHNELHEG ST, S%. TOMAE
DIEREZBAS M L TW K RREDLH B,
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Neuronatin | Ca2+EE A I 2MREBA/NEEICBEL TEEDOMLICES T 5

OEBWT ', BOWE >, SEUA. \FRE BB, L&LE " BHEA, B
RAS |, MBOTF >, M=

BEARE R 7BAA- BRSEAIRE, BEA- ETERISSHR, ¢ SIRFIZE PD, ° SRFIZA DC1,
K- B

Neuronatin 2 >/\78 (NNADIZFEFI TV ADKTRIE TN, =ETIE Ca2+EERE
Z LT ES fHREH S AN DMEICBEHh 2 ENREITNTWLS, HLlE. LUEIOARE
MESRT. T v MBRFHTEAD SOX2 GHE/mIENEAEN Nnat ZFIRL. KIVEVEE
HRANOMLBARTERT S EZRE LT

SE. HEBDTEMEICEHITS NNAT BEEREORETE . TEABRKCERELAT2 #H
WHIBINBE DRGSR ZRET 5,

HAEHD NNAT BaIEMRRIE. HAER 60 BTIE. HAEERTD 45.1%H5 0.03%\ & B0E L
TWeh. ZDBRMERRAD 23%H SOX2 FHETH Y . ZDMDZ < & SOX2 BEttilfal i
BLTEELTW, e O3y M XAV F—H—PIT1 IZEMEETS NNAT FBHEMARIE
33%Cd ). BBFEAEERICHEIBIZICHEITS Nnat DFEHIFHESR N, TSI
Nnat #9505 F FOT7HFKD LBT2 AL, YFP 2@& T ElEREELNY
2 —|C KB NNAT OHIFENBEDREMT Cld. BERO/MEEICNAZ . MR Ca2+ErE %18
SIMEERERZICBART A FOAVRUT. UV Y=L NIVAFVY—LTHEEIN:
b DIVIEITIEBELGD 2Tz, EHIT. TDRTELICIE. NNAT O N REGERK MRS
NEETHAHZEBHALT o7, MiEA C2+EEDAH B>/ NSEEICHEL. T
BAROMBOMICTSE T S EHEREINT
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TEA ACTH MRICES T AHMNEBRRZ V/INTB o F2—T ) 72 FIVLERDIRE]

OB, #FFaX
BRK « & - fEE

WNEDBRZ VINVETHD o F1—7 ) VISKRLAGEREZEHZZ TS T & THRED

JREMERF OIBTE. MERIENX & WL D eV NERBEDIRAEICEID S LM S5 NS D D
—HTT7EFIVEICDOWTIEZ DESEULHNVERBEICE L TWAZ&bH Y. "B
DWTABHLGZEHLZWN, FAeBIEINE TIC. TEELSDWMEINSD X b L RBEGRIVE
. BIBRERERIVEY (ACTH) OEFEEMRICEIT 2 TFTEAERKICNT 21%E PHERE
A ZRLICDWT D FHEEMICHATZESD TETH (Nakakura et al., Cell Tissue
Res., 2006; Nakakura et al., J Histochem Cytochem., 2010). &< &IICEVEIBZRE LT
Zv b FEEAACTHMRE CaF2—TU D7 FIVELIBIMT AT EERH LI, TD
BRHNS. TEENDRIBLISDRAT A T 74— N\ Vs o« F2—TU2D7 €
FIVLIERDBITRI SO DIEBENRLEN H S Z L ZTRB L TWAH., TOEEIEABETH
%o 0 F1—T VD7 EFIVEDREIDKRIERELGZEZEZSE. ACTHRICEB L
TR ZESNUE T 2 F I VB Z N LTy NE DT LW EBEZER S O CE S RIEEMD
2L, DTOHARMETIE. <7 ATEMR ACTH Mgk AtT20-D16/F ZFBUL, a Fa1—7
)72 FIVEEER (TAT1) BXUR7 FIVLER (HDAC6) T3/ v IR T
KRERZITOBRDRIVEYDER « Db PEGTFREIEZAN. ACTH filticHir2 o F2
— 7T EFINEDRRENCDOW TR Z ED T,
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b b BEMEERHERID S TR ACTH MR\ D MEEHEE

ORBERE . KRERHE . THEE, KFER*

1 ZEEBRFEFHMERER #ERRE - ROWARL 2 D BEFHMER ®BE - BERF
watRty 22— 3 ZEBEXRFREREZRMARE #RRE - AMARE, 445
BEXFEFZHMERE ThER - BARARSEL Y 2 —

HARIERE. & FIREEMERE (ESHIRR) A 5. TEAREERNOMIBELEHEIIZH
BLTWS, ZReMZ R T RDLIRAE ES MIR3Z RIM L Tt 2R 9 AAIESEEIRES
NTWBH. KBITHIE, BEEMNEICES LI ZRTRETHEE T 21868, =R
Rt E HER R S € T EE NN BBE ENH 5, HLlE. BERATORELEBIRY
AT ETEMERZERSEVSERAHZRAL. TTET 5 EEZXSNS=RITirfk
BEEEER LT

—fRIC. BRIBREICBWTTEGKERER (T M8 (3. R N ERERER & DENRE
B S DEEER LIEREEB S NS, B4 D LEIFR L1 U X ES Ml TOLHEL
HITICRESMFERE L. £ b ESHIRSRICHE UL TH, HR TEMEER & OREN AR
EDFEEFFEITNAEXMERE L, 5 N EFRERRLBERIN. TNOSDEMIC
k. BMP BK U Fof T FIVHWRARBEEHIBB LTz, WY T FIVERRIRTDS M rEREICH
WCEETHY . HADFEENERMEEBMTWVWBEFE ST ENTES,

FIEHRNT. T MrERERERIFEE L. ACH EEMREE3ZEICHNLE, &
b ES B33k ACTH fRalE. EHEBRERNTCRH IR L. ¥EIIVFIAA R TRATAT T«
—RN\v I ERITHT EHHER LI, INZE TEAERERESTETIVI T AICHEEYT S &
EEEHNNE L, oo GH EEMEOFEEICEMIIL. BEZTDOMEEZRSP TH S,

SEOFEMERIIRAGTABRENEZ SNEH. HElE, HOBBRIRE>T. BEER
KRIRCEIT TOREMBREICTTENT 5, HADFETRHESNSMEBLRAICIE T EATIEMRR
DI x5 IHR FERERE T TN . TEEDRIVE VEEMBL ZER T 554
HNABETH S, ACTH iz GH MIREDZERICE L RENRLZ E. RBOEROMERIF
BTENEENTH B,

63



EF0E . & FE - X -FHAEHITL DB SBEN-
F—HF A FE BH (ELKD). BE HF (DAERAS)

TtEEES
AARRICEBML TV BERE. KEREDHRICIE. HARICEENDO>TH, HIRELLT
B EIRRZRLCTWAEFEZLDTIEGWTL & 2D e RBIETET 55 DHIC
EH. EDELSGBRZRTHERBICHC DD ? KA RIRZ—|THEOTeD TDFKIE? 5
DEFOREIF ? GEZDREERITVBIALDGHLBVTLL S, KEEIE. FERE.
REBREIC, AZEBOEERNGA A -V ZFO>TCIEEK BROMEREZ BV SN CERE
F - ABHREDORESIC. INE TORBRPREEDHAEARICOVTBN L TIEEL T,

HE 8A5H21:00 ~ 22:00
=% KTIVER AR

EERE
* WO BF U\NTA KREBFENFERRFHR - KA +2)VT7z8-)

AR/ T HE, FEEFADT—XIEA ) RMEROBREES (FRKE - PAFHIE
=), TOR. RRARFAIBFAXRFAORHEEREDT T, RBERE (VA - T4) DOEEH
HitAE & T DA WHIEICE T DR TEL - LS E2EUS. MR TKYBRRDH > FHFED
E.G.Grau EEDBRLEICK Y. NTATRARVICGE>TRAE 4 FEH, BEORKESRIVE
Y THBHTAZ T F T OHIEHEEZ IR,

* ] BE (BILARFEIFHR B (7227 K5V 7))

AINBERTHS, SILAFEFHENFERICAZ L. RAEFREDO T TELHRELZ TR
HOEBITEICE L TR Lfc, TD%. EREFZF 5. BMAFEFRDERB_KE
DT TITRICENT 2EXTF F PACAP DHEBERRITIC DWW TR ZES CRUZEUF L. K
AR Z—%ETHEEG O, TDE. BRICRZEZER L. EILAFETFEMIEEDT
Za17 b v UHIEDBEE U TEHEEMICET S PACAP DRERERETZESH TN D,

kg S5 (RBARKEDFEMREMICR « ABER)

ERHELE, RILAEEFE (LOB8L A #iR) ITC. RBREBICHIT 5 TEAFIE
RO MEBEIBIC DWW TR Z ESD . FAEEF LIc, TDE. ABRKKED FEMRFHIEH
(REFEHEER, JLUVORRE) ICTRARIELTHEZRBL. 7L ) VBEFXRIER
JREEH LT, £le. TORTADEFZELTY L OEBIERZBES L. BEICE
2CW5,

*HE R (BRAFET7OYT 1 7HERBRRS Y 2— - HER)
BIEAFEFHEE T NEFKEDE ETRTF FOMEERENTZ L TRUZID, FT.
EifERemt 2 —IcHmP. XTF FRRICIIE > TLE D FFFE. 7227 h S v 7 &R
THENTPI & LAREZEBA

64



ELLLL

2

HA T EEHFIERE 30 RIAMRXOBMICH 2. T, IR #ER S T
BN IZZE Uicilk, At m L EFE S

BRA&HTI )7 v FIe%

T—¥ A Rt

RGBSt

o= LIES

V=74 VY —P AL LT 17 1 v 7HAEH
F— = RSt

o 3 T2k At

WA 7 —< ALt

B IR EE LA

i AZENRA S
RSt HINA T ) uy—X
RSt T7F FotZern

(L&)

AR RO —FRIX S IR NS BT 6 OBIRIC K 5

65






	4. Vasopressin receptor 1b regulates cell growth and promotes neurite outgrowth in PC12 cells

