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TNE I USRS EELMNREENE L L CHORETTE < BT I
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TGRS X O FAEW TR, W V2 2 VBRI L D TRAEZRIERVE
VWD B SR O IR & RE LT,

F v b RO TRFELE AN 5 K FRER & EiE R AR 5325 2170,
VGLUT2 Bz F3M% in situ /N 7V F A E— 3, BAS5000, NIH A A —
W2 k0T LT, IEFEOEE T Tid, VGLUT2 Bz FRIVTBER, fRL
B, TR T ERAMUIER 72 K1 i8d b vz, KiIBRFES D BAS5000 figty Ti, FEEAS
BIERE L RE L THRMIZHINT 2 Z LR ENTzZ, NIH A A — PP BWTh
ZOEALHTEFR SN, BHEENOFEIKRZTRD b2 d o T, miREKER 5%
BTk, BASS5000 fiEHTis & 0 SB05EE B OMRFE BB CHRELOEM A TR S 7z, NIH
A A — RHT T, AKBIR OS5 & RBICI I OIS B 5 L 1R EZEomE T
e Sz, L L, BEZIZBO THEBEIICHRREIRENBD B, YT
Ly Y= a—n rRERT SIS TR O BMATED D S iz,

AW O R Ty Db a—a 2B 5 VGLUT2 OFFEENSFHE &
M, T ORI~V BRIRBEORDUSE CTEAT I LB HloTz, 2D Z &I,
BETREHALEY THhANY Iy DN EE) Lz VGLUT2 B0 EL
FRIRLTEY ALy voa—a B 5 H0F AW nEic BE L CHl
R 7B 2 R ETENEDS LRI B 2 ERRR L TWD, TREBIERLVE 4
WHERICBIT DIV I VBRSERBEOFEEBRTH L, INVE I VBB ZENT
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1. WEER ) :

FE I U EL FEAMRGEDE L LTURMOEIFHT CE BESET I R
CIhB, ma—B VBN TI AT I VBT T AN DRI SN B, BT T A
HHRICBNTIE YT 7 AN L RT3 EEERNICIED b TRY = a—r OB
BRI SN TR YT T A= 2 —n VOB AR LA LT mRER 2 mE
4%, ThETREEEO I/ NZ I VSRR ERRE S, TOMRCEDEL LT
OYERMEFIT L MBb N TE L RE, ¥ F 7 A/NMNADFA~TNVE IV REZED, EH
X2 I IC OV TIEZ OMRBADBIEE o 121300 Th D, Hill, Fxid e MR
BN TR AW Y VR b5 AR—& — (DNPI) %3 R L7 (Aihara etal,
2000), %MD, DNPI D F 7 Z/Na~D Z )V F I 2 ERIRETEER S S, O
BUNRTEREVEERS LT/ NAEIVE I VBT U AR—F—D 1
(VGLUT2) & LCHRVWBEOAFE DN TWS, T v MRICE L TH4 ik, VGLUT2
LS T 75 FEIMART: . AL PR PR B2 0D 18 HEAE SRS O TR T do B R FERICB W T T
TEARBIER VT OWREY (BEKLRE L) OSRICHKIAT L LZRAML
(Hisano et al, 2000) . VGLUT2 A EHER VT L W= 2 — 0 VRO Z A F T R
B B L& 27 (Hisano & Nogami, 2002), & bIZH4 132 OBEFHRREITH
FKELTHY . FORE L VR BBREEFEICET 5 2 & 2R & kT (Mogi et
al, S£FF), MEBEEMIIC LD AT F=r AWk, ZOMESPBET 27V F
VBRI LD BEEIE SRS E WO HEND Y, Thx OBEKERIT VGLUT2 23 Z Ofil
B (B2 5 %) IKBEbaZ LERFRLTNAS, U EDZ L bRIERV
FUHMIZONT HRTEESZ LV Z I VIRIC X 5 B ERIEBEEASE 2 b, RIERNVTE
VSRR BT B IV H LV ERDIFIER NMDA Bl 7 V8 L VSRR D RTE
. = DT AR <RI LTV 5, A% TR EEICNET 2 R BERE
B BIc Y Ly LU Ak E VGLUT2 ORBFEIBOEMEEMERIZL Y 5T
TR T OV FAE MR B 8 A U 3 B A IS SUS & LT T EFERIE
Fm o—n L OFHEE (NEMEZ NV F X VRRIC X B AVE VIO B EHIHE) 2R
BT D,
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2. WEFIE

2. 1 EREWw

Z v b+ (SD RpEA A, 8ilfn, KE 250-300g, BAZ LT) ZiEAL, EEREH
AR 2 EREIXBARE 14 : 10 FFRE, B BB R OB BPOKOERET THE Lz, EFR
BOBEBICHWEZERIL, ZO&MTHRE LZ8W S FaihicsEm L,

2. 2 EBEME

2. 2. 1 JKHIPRFEER

BELTO3IE (F#n=>5) HT T, BRHKSBREGETCREL. ER
T BOFFTPICBROBEEREEZITV. HIRTHE TEREZEARL UTERR LT,
OKEIFE1 B (D 1EE). QKFIR7 AR (D 78) RUQ@HHAEK (CH)

2. 2. 2 EEAREKEEER

B R LI TO 3R (FREn =5) o), Eik (2 %) BHE/KXIAEKTEHEE L,
EEIET B OFRTPICHEEE 21TV, BETE S TEAEZER L,
OAEKER4 BB (S48, O/RE/KERT B (S7H#) . @/KEKER (CH)

2. 3 R bERERME

2. 3. 1 HREE&EAER

B~ bV E X —VRERERT (50 mg/kg (RE, EHENIRE) ICAEBRAREKICS]
XEEXEER @BRTFTHNVLTATE R 02% 2 Y B 01% 7 VI LT VT
EF 01M U URBEIRAR) ROMICHER L, BEE L, Wiiak, SURTEE
THEAZEERL, FWET 15 RERZEEE U, Mk ) —nBikiE, <774
AR Uz, 5 um EOEKE U EKR TERTEERI IR & T RRFRWTEI A 2 /ER L.
fRATIZ FVZ,

2. 3. 2 SEERLE

NRYF Ly RN VGLUT2 ORFEEZTEY Y B4F Ly x4 —PHEA
R L 0 Sastufe UTe, BERFUKICIINAY Ly S UHES VRV E (ma—n T
4P ) Ikt AT AE ) 7 a—FFE (5,000 £7F. Dr Harold Gainer,
Laboratory of Neurochemistry, NINDS, NIH) & €/L%& v hHi7 v b VGLUT2 Hiff % {8
A Uz, iAo BMEAEOWR THER SN T % (Sakata-Haga et al, 2001; Rusnak
etal, 2002) .

2. 3. 3 EHEASEMEBT

TRABIERBE =& 2 — NV Bk, (RIRSM: T Lwicryl KaM IZESMREAIEIC L 0 B8
L CHBME) A % 1ERL L7, T VGLUT2 Hiff (100-1000 f5755R) 12 X 0 4°CT 15 KefRALER
GanA FER KT CRIERGE FTRL L, BT TR LT,

2. 3. 4 BEETHRBMNT

35 S fmE; c(RNA 70— 7 % V- in situ ~A 7Y A ¥— 3y (ISH) kbR
57 4 vEF BT VGLUT2 LY 7Ly v ViBRTFRRERE Lz, 7a—T71F
FlZ1:5 v k VGLUT2 cDNA (Aihara et al, 2000) K OVNY 7L v ¥ U RIBRIKDHE &
VIR a— R BEERO cDNA #5 v 7 L— Mo, PSE#-UTP DFEEFTT
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vF ey AR v A4 cRNA % in vitro BREIZ L W AR L7z, B AEH{ cRNA X
*HF 4T ay ka—k LTISH ¥ 7 FVORREEDBRFHCA - (Hisano et al,
2000), Fu—TEE Ny 77 —THH% 50CT 15 BN NA TV F A XS, T
Wi, RE L, A A=V ST U= MUBLEHT, A= 7V 777741280
S 7FAOTELE 2 SEEOEY . BEOBE - EEFERECLVIToT, —HO
B, A — N5 UF ST T AR o ThREREE LROFETITN, Ny Ty
v = a—u B A VGLUT2 BEFRREZ T,

2. 4 F—HXRYTEHE

S A — T L— FEED BASS000 BT R UA— b T VT 7T T 4 HFAO NIH A
A—DRRATIC £ ) VOLUT2 BB FRELVVEERIL L, BT LI, ~Y 7V
o UV BEFRBUC OV T AFEEAICE L CEEMICRBR LV EIRTS LT,
2. 4. 1 BAS5000 IZ X % Eis TR

VGLUT2 BETFFRBEOE R4 ERBEE MR T > 2B GO Z R
ISH MR L. BT Lize A TV EA XD Tl A A=Yy 77— MMIE
3= X @V, BASS000 12 &Y ARG S — v BB LT, @Lf‘
sk, R LR OMEBRIC DWW T Z R B REIRORE & METEE 2 BiEh L, #
JInVEE L,
2. 4. 2 NHA A=K DBEBETFRIEMFT

BAS5000 @ik, 4 — FS AT T T 410k 0T F R TR L THEBEETT
D H VEEL L NIH A A — DT CRER R UERE B oSO 7/ bk,
s 3 Tk (5 XN FRZ S IS, PMd, XY T Ly Vv =2 —a VNRIE ;
A MRS, PMy, A% by = a—u U BRIE ; PRI/ IS e ERAZ
MP. BB E R A E R AEY (CRH) == —a Y BRTE) KU L
RIS (Y T Ly vy =a—arBRE EHEUE (FF Y v =a—n VR
1) O T FNAL_AEEFNENRE L, JFEHEE L L CEEIL LT,
2. 4. 3 HEHET

BASS5000 i K O ISH i 5 — & O BIRE R posthoc 7 & M X W {To7c,

3. PR S
3.1 IE:%@J% BiF 5 VGLUT2 B=FRR

EEEYORE FEICIT 5 VGLUT2 Bz FHEO ISH ﬂﬁﬁﬂ:t BLALDY
SRRt = o0 v MR FEAMUER, IR, BRI R O IREICED 5
Fu. =MERE (Fig 1A, G) %M (Fig. 1D, J) ORBEIFRETHoT, Tt
72U, EERICB T, V7 LUV AR N O SIRZED TR0 D, N7
Loty ma—nyiERT 5 PMd (Fig. 1A & G ORAITHR LICHML) Tl KL
FE Ry ma—n Y REET S PMy & CRH = 2 — 1 VsRTET © MP TR
EThotz (Fig. 1A, G),

SV Ty L DL EYta % B LTz ISH BT Clt, DB Y 7 vy VU=
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2 —n Y OHaEkI. VGLUT2 BETRERERT ISH & VS FARNBETE -, TEK
%I T T 2 B L RN TiE, ISR L~V T VGLUT2 Bt a3t
BRIEKIZRD b, BREAEEBLFIC XD VGLUT2 O TR % IEMEREN R
O EEan A FIEICX VAR, BRGNS AEZERIE N2

277,

3. 2 TEEBEMRASWRIZKIT S VGLUT2 BEFRBICRIZT
FKHFIFR D

VGLUT?2 &5 F3BICE$ 5 BAS5000 f#HT Tk, ZEHFZRICBWTD 7THTHEER
%é‘fﬁ@iéjm (P<0.05) M@ b= (Fig.2A), D 1 #HIZ O W TR FHNEERZEIT

D LRARVA, KB L-LOIMER (P=0.06) BB TE -, HE LKRICEITS
%Iﬁ ZOWVWTHRBEORENE LI, D 7TEHTHEEZREM (P<0.05) & D 1#TOH
IMEmAEE X (Fig. 2B), Zh b0 TFTEESZIEMRNSUWMZIZIIT DR L

FREOIC, BECHERBB CAEREROBEVIIRD bz ol (Fig. 2A. B),
IO ek, VOLUT? BEFRBEOBINEEEPRE LRICBRNTHEZ L E
ALTWA,

AR FEBRIZ DV T ISH 7 — & O NIH A A — VT 247V, BAS5000 iRt R %
X 5 ICHREE LTs, VGLUT2 DOfRVTIZHEST U CAKIZE T DKl IR R O F Shit & feh>
DB EHTNAY vy VU BEFIREO ISH #(iT 21T o0, ARITEEMITONT
FRAT 24T 5 R X Cldkd B P EABIIRY 2385 572, S EVWEED b IEVERIZ 2 fEFD
G & RRIR LT L. SEE R ORE EEOWTICB T HHARRAAY Ty &
VBETRBOEINE EMERNCHER Lz, 2 OfSRE» b AREROFZMENSFER S
LML T, BERBEOEEREROHRE ERICBIT 5 VGLUT2 BETHELE T L
t@BH%K@@%ﬁﬁléﬁﬁiﬁﬁﬁﬁﬁ\D1ﬁf?ﬁ%»@%%@ﬁﬁ%1
B. E) 2, &EHID 7THTY Ao (Fig. 1C, F) NEEK EHRE EEO
ﬁﬁf%ﬁéntoﬁk EEEKHMIATEZO 5 b PMd (%E1 TR & iz BRAL)

IZBWTZOBLRARERTH o7,

EEMT T, BEBEORY 7 F AL LI CREE L TD 7 HIZBWTEWD
(P<0.01) 23, D 1B TIXAEEIIRD bR -7- (Fig.3A), &HIZ. VGLUT2
BEFRAOREZENOEBNZER ZRARL LOICEEKEZIC OV TERE K
BIMEETL 7 L~V E B LTz, W TR OBV CH BB OB S 7T
NERUSNE— %R L, BEMEANICKIT S VGLUT2 BfEFFIE0O B2 kAt
BITERD LN (Fig. 3B), DFE V., AKEIRIC X 5 ZEHEZTO VGLUT2 &ix
FIIOWML 3 WELICIE LB TH D 2 LR EN T, B O T,
KM 7 F N~ CRBEL I LTD 7B TE< (Fig.3C), D 1 TIHIAEE
m&w%®@%MEﬁ(PO%)%ﬁbtoﬁmﬂfi@yﬁ%wwﬂ& v EEE
FREICD 7TEETEL . YR THED IBHLD THTARIKEVWY 7 TABRRD LN
(Fig. 3D). 7KHIBRIC X 5 VGLUT2 B FRIOEMA TR S iz,
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3. 3 TEAEBEMBASWRICEIT S VGLUT2 BEFRBICKITT
BHBEROPE

EEATE KI5 EERIC BV TR EREED VGLUT2 Bz FFI % BAS5000 (2 & v fi#
WM UERR., SEECBOTCHELRTHEEREHA L VO (P<0.05) 23S 7
@b (Fig. 2C). S4AMTIIAEET RV IEIMER 3RO bivic, HE L
BIZRWWTIE, S48 e S THOMANAELREBIEM (P<0.05) 2Rl (Fig 2
D), KHIREBROMR L FRICRRO & 7 F /3B B TR EEND b
ol

T OEBRBIEOEIMEETEID D BN TEEZ LER IR T AN Ly v
VEBETRBEEIRO X 512 ISH T X 0 EHMICKRE Lz, CHRELHERL TS
AFEL S TRIZBWTAY 7Ly VU BEFRAOEMERTEWY 7T AR HRE
T& 2, ZOFRYEEAEKREEROEEEZTTH O L HW LT, ISHEARD
HELR 2 B OVE BEARHT 21TV, BAS5000 FRHT DfE R ARFE L 72, MR ABIE T,
EEKLEEBE EEOmAICBE LTS 48 (Fig. 1H, K) &S 7# (Fig.11, L) T
BB S F A OBMNEE Sh-, ZOEIXEEZED PMd (Fig. 1G LDk
FICRENTENLD) ICBWTHIZEEE Th o1z,

I FNEERLURERIT, ZOMBENBRSHRE L —BLTEE~OKRT S
FALYUF CREE I L TD 7THICBWTH O 2ICE L (P<0.01), D 1#TITH
'“%i&V#%Mﬁﬁm D b (P=0.06) (Fig. 3E), =EEICK 2 HEIRAHE

B DWW T O TIE, KEIBRER LA L NICBR BRI/ LN, 7T
~JUIES 78D PMd THEIZE L (P<0.01) (Fig.3F). S4B THEEIIRV\ Y
IEFAERD HivTz, LA L, KEIRERTY 7V OEMBREE S oo 2 50
Wk (PMv & MP) TIES 48 L S 7THOWTHIZBWTH v 7 b-UUZ 22 ki
WD BN D 0T, R LEEEEICET 2 EEMIT T, EHEKERRVD4MLD
TEIZBWTCRIYENRS 7 rL~UL (P<0.01) RS (Fig. 3G). Ak

DOFERPZOIERES & FREOWFhcB VT bE b (Fig. 3H),

4. EE

AW L D RERTE TREBRERONY T Ly v HW=a—a IlBiT 5
SFF RN N E I U T AR—F — (VGLUT2) OFEENSFlla L)
FEC LR S, FOEBFRELSVIIERBREERMATIC L > TELT 2
LR EN, Bxit. Ty MARKT VOLUT2 B FRBESARFRREICKFEL T
AT 5 2 L FEEICRE L TWA R, SR RITZ OBEB TN TEEBRIERNVEY
W= 2 — 1 BT, A REICBE T BRI & e Bl o e NBYAERRITIC X
STET B EERLTWVWS, ZhEiTBlicTka id, B\ T RARIELEM
CBRICBWTHL IO RS AR —BETFARRT S I LA RE D TR, BIE,
ARVE VWS EREIC X 5 RERBEBE R L TWVW5, ZhbOfERiE, Az
T VGLUT2 B NH 2 VBEBIE = o —a V2T EET 5 O Tk <. RS
W= a—0a L BEDTHEL DRVEVDWHIICAIER LTS Z L BL LS

-163-



14 16 3

IS DOKRNE MBI IEE LW e ACET 72 I U IBOERIC
VGLUT2 235 = &, LT VGLUT2 IZ X v ikl s s NEES Vv Z 2 v
MRS EFEARNE W E B OHRET 2 a2 R LT\ 5,

R AEMREEEMEEY BNV E S U BROABIERICET 5 BT T, A5
b =2 D53 L BRSO AT BARREEI T = = — 1 T K KB E Fu, £ OPRRR
GEMETHD/NT FLF I VT Z e RHEINLTND, Z DERFR
T BRI S AT F =B EN BB, R 7 V& I UG S .,
HOSWMENEIAZ IVBIZAS F=U WA EHOIHT2 Z LRI TWD,
L2 AT, TEAKRECHETBEOHIT. BEOHMBANLSWERIZBIT LI NVF
I VEBEOVERERERT 5L OO BRD 2R ER LTS, BRAEEMLFH
FRAT NS TV F I VIR GRIERR UGS ¥ 7 ARR/NIBIZRTE L, BT BRI
BRI N2NWI ERRESRLTWS, ZOBEFTR L VGLUT2 &icT & fEiEtE
MNEINFNTEABERLVE VD= —a & FTERBZEICRETAZLERL
Te AT OFER L #Ab R TE X GE REFRNVE CHURRD VT 7 AR/MBIZ
BIETHINE I VAR RET S NG VAR —&—¢ LT VOLUT2 2SRET 5 &
N FREND, 6T, TEREZEICRIT D7V I VBSAEOWFFETIE,
NMDA FUS2 KRN RNVE S WHRERICBET 2 Z P RES TS, LA
5T, VGLUT2 IZ L W /NEAANEE SN I NVE I VBRIEANVE =2 —a
DEE I UTHRNVE L E—FEIcit S, B R RO ED R /VE VS WHERICIFIE
4% NMDA B2 REICHES LT AL NOMBIER ZRET LWV IRRBE X i,
FIICHEREME (DEVINEI VBRI T VAR — JVEIVEE, ZELTY
VA S UBRERIE) O TE TERBERNLVE Y 22— VB L TN Z LITR
%, SRIOEEBTEARMERIC LV RENT- VGLUT2 Bz FRHAOEMIL, NV T
Ly VU WHTUHE L IR IUT B W T 7 vy X RO RHIR W L, Tt
ST BWES 7 EORROBEME KR LR EEZ DD,

A TIIAKHIIRER & BEREKREEROFKER., WThOEREMHFIZEBNTY
VGLUT2 #ETFHRBOEMMBRD bz, =72, BRHKHIRE R mEEEAKK S
OENRITITEBNRH Y . EEEO 3 OB D VGLUT2 EiaFHEITAR R
FEZ R LTz, BHBKE TIX, PMd, PMyv R U'MP O2HZIZBW Tl F5E
OHEIMMAERD LD L, BIERE/AKBEREY Tk, PMd IZBWTOHFERD
BMATER X, Z ORI, BEAHEAERTREANY Ly v rr=a—a 2y
WL, BB THAY Ly voa—a IMAT, AF v by =a—n
VRCRH =a—a VB A M AMREZBRTZ L ERRLTWD,

5. S®%OMWHE

SEIOMIRIC LY . FEABERLVE VSRSV T VGLUT2 BRI
BBE R ERIICED 2 BEC I VENT 2 Z L3RS REiS AT & LTON
VAU TSI B Ls VGLUT2 DA FRIREINIRS R I NTe, T DOFER.
ARG B 1 BB 7 V) 7352 LR TE 20, YHEFEC_ T2 200
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amEE AT X, TN B, BBEARRI b O EIERRIC BT 2 BHERCER LB
i} 5 VOLUT2 BEFRBEOHES, FTERAZEMRKERICIT S VGLUT2 ¥ 37
O BT FREKIC BT BN Y Ly VU BWIERT 2 I IV BROERR E
ORIEZ RIS D LERDH D,

6. R
Aijhara Y, Mashima H, Onda H, Hisano S, Kasuya H, Hori T, Yamada S, Tomura H, Yamada

Y, Inoue I, Kojima I, Takeda J (2000) Molecular cloning of a novel brain-type
Na'-dependent inorganic phosphate cotransporter. J Neurochem 74: 2622-2625.

Hisano S, Nogami H (2002) Transporters in the peurohypophysial neuroendocrine system,
with special reference to vesicular glutamate transporters (BNPI and DNPI): a review.
Microsc Res Tech 56: 122-131.

Hisano S, Hoshi K, Ikeda Y, Maruyama D, Kanemoto M, Ichijo H, Kojima I, Takeda J,
Nogami H (2000) Regional expression of a gene encoding a neuron-specific
Na'-dependent inorganic phosphate cotransporter (DNPI) in the rat forebrain. Mol Brain
Res 83: 34-43.

Rusnak M, House SB, Arima H, Gainer H (2002) Ciliary neurotrophic factor increases the
survival of magnocellular vasopressin and oxytocin neurons in rat supraoptic necleus in
organotypic cultures. Microsc Res Tech 56: 101-112.

Sakata-Haga M, Kanemoto M, Maruyama D, Hoshi K, Mogi K, Narita M, Okado N, Ikeda Y,
Nogami H, Fukui Y, Kojima I, Takeda J, Hisano S (2001) Differential localization and
colocalization of two neuron-types of sodium-dependent inorganic phosphate

cotransporters in rat forebrain. Brain Res 902: 143-155.

-165-



14 16 3

Fig. 1. Representative photographs showing in situ hybridization signals in the
paravntricular (PVN) and supraoptic nuclei (SON) of rats. A, control PVN; B, D4
PVN; C, D7 PVN; D, control SON; E, D4 SON; F, D7 SON; G, control PVN; H, S4
PVN; I, S7 PVN; J, control SON; K, S4 SON and L, 57 SON. Arrows indicate dorsal
parts of posterior magnocellular subdivisions. Ch, optic chiasm; V, third ventricle.
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Fig. 2. Quantification of in situ hybridization signals by BAS 5000. A, the
paraventricular nucleus (PVN) of dehydrated rats; B, the supraoptic nucleus (SON) of
dehydrated rats; C, PVN of salt-loaded rats and D, SON of salt-loaded rats. Closed
columns represent values of the PVN or the SON, while open columns show that of the
thalamus (as an internal control). The average intensity of signals in each animal
group is shown as the relative value (%) to that of control animals. Asterisks indicate
the significant difference vs control. C, control; D1, dehydration for 1 day; D7,
dehydration for 7 days; S4, salt loading for 4 days, and S7, salt loading for 7 days.
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Fig. 3. Semi-quantitative analysis of in situ hybridization signals with NIH image.
A-D, dehydration experiment. [E-H, salt loading experiment. The average intensity
of signals in each animal group is shown as the relative value (%) to that of control
animals. Asterisks indicate the significant difference vs control. PMd, posterior
magnocellular subdivision, dorsal part; PMv, posterior magnocellular subdivision,
ventral part; MP, medial parvocellular subdivision; PVN, paraventricular nucleus;
SON, supraoptic nucleus
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Adaptive regulation of vesicular glutamate transporter (DNPI) gene
expression in vasopressinergic neurons to salt intake—the self-regulation
of hormone secretion by intrinsic glutamate

Setsuji Hisano
Laboratory of Neuroendocrinology, Institute of Basic Medical Sciences,

University of Tsukuba
Summary

Glutamate is an excitatory amino acid that acts as a major neurotransmitter throughout
the brain. Recently, we discovered a novel inorganic phosphate cotransporter (DNPI),
which attracts particular attention of neuroscientists as one of vesicular glutamate
transporters (VGLUT?2). In the rat brain, expression of VGLUT?2 gene has been found in
hypothalamic neurohypophysial neuroendocrine nuclei. This gene is also expressed in
the pineal gland and the expression level depends on the environmental light condition.
Glutamate in the gland is reported to regulate melatonin secretion in an autocrine fashion.
Taken altogether, it is possible that intrinsic glutamate in the neurohypophysial
neuroendocrine neurons regulates the hormone release at their terminal level, as supported
by the presence of glutamate and NMDA receptors in the neuroendocrine terminals. The
aim of this study is to explore experimentally the glutamatergic self-regulation of the
hormone release by examining a correlation between vasopressin secretion and VGLUT2
expression. To this end, we evaluated expression levels of VGLUT2 gene in rats, which
were dehydrated by water-deprivation or salt-loaded by drinking hypertonic saline, with in
situ hybridization followed by BAS5000 and NIH image analyses. Under the normal
condition, the gene expression was demonstrated in the paraventricular nucleus (PVN),
supraoptic nucleus (SON) and lateral hypothalamic area. The BAS analysis on the
dehydrated rats revealed that expression levels of VGLUT2 gene are specifically increased
in the PVN and SON, and this was confirmed by NIH image analysis. However, no
subregional difference within the PVN was observed in any dehydrated rats. In the
salt-loading experiment, an increase of the gene expression levels was verified in both the
PVN and SON. In contrast to the dehydrated rats, however, the increase of gene
expression in the PVN was detectable only in the dorsal part of posterior magnocellular
subdivision, a vasopressinergic neuron-dominant subregion. This study demonstrates that
vasopressinergic neurons contain VGLUT2 whose gene expression is dynamically altered
depending on the internal osmotic condition, suggesting an involvement of VGLUT2 in

the self-regulation of vasopressin release by neurohypophysial glutamate.
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