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1. EUBHIC

FERUE R FRCIE, B - EEEECHBORE - A2 Lo L LT, MEROREIER T 2 TR E,
BAEREE, KOBEIUCGRELETLIHETHAIND, L2 Lads, EREFICBITLLETIE, #HELTIEL
O ETLIEEE, B - Ao T RS, BaEREE PRRRRORE, KB ORELEBEL oo, 8
#H - AEOMTRRGE MR L, AT ITHA L 25, HAOFEKEZITo> TV ERUDSH 5. KKk 5T,
FERM 2 EFAHIFRICOWT S, B - EEEERLHGORE - ARICHL 2B ECEE, BB LTBL
VEDHDIZH 9

ARFZEIZ BT, AKOREHITER L, FI2, SOKITEO X 7 = XLV THHERAL Z L2 HIYE LT
Who MOMEMEIL, KL 3R Z-oTEY, WACRDZWEENA->TIHRWVE ) RV AT L, Thbb
M — MR M &) b ODTFELET Ho LALARDS, BNIZIE, M - MR L TV 25057 26
LEwbhTwb, ZO—205 F2#E (subfornical organ, SFO) (K1) Wb A2HHTTH 5, SFO IC
&7 P47 21 (angiotensin II, ANG 1) SZHMEAMEEL, KAHIMO ANG 11 2% L, #RAKITE B &
OV AR & BIEAT S 2 i A 0 e & Figdids % £ > T\ (Lind and Johnson, 1982). Z® 1 DIZIEHHHER
Ai#% (median preoptic nucleus, MnPO) (X 1) #%& V), SFO 2>6 0% M#EHA %517 Tv% (Lind and
Johnson, 1982 ; Tanaka and Nomura, 1993 ; Tanaka, Fujisawa, et al., 2003).

MnPO (&, i CMEFRE OMFFICEEZ 2@ X 2 5O 2 LM 5N TV 5, SFO 2*5 MnPO I2F % i#%
Bicix, Vv 2 U (glutamate, Glu) {EEIMEMREEB L Oy — 7 3 /&l (y—aminobutyric acid, GABA) {E
RO FEEI M 5N TV % (Milolvav and Renaud, 2010) 7%, ZNZFNOMEFROME & 12DV TIEEIH &
NTWRVODPBURTH 5. 2T, Glu EMRIENH 7213 GABA A MGERT# 2 MnPO ~D #4573, SFO
O ANG I HERGIZ L DHRITHC B LIZTHEELZ Ty MIBWTBISETLZ LIl L7,

K1 Sv MROY S 2IVEER (EEER)

CISPBHE RS RRISRBOTHIL
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2. 77 &

ZNGEE Ell‘?ﬂﬁ‘iﬂ%“ﬁ YOBEBRFAEINE o THT o 720 FEBRIE, ¥ 2NV E Y — VKEE T (60mg/kg i.p.)
T o720 THIRRBED 270> 72T v % ENL B E 2B 12 5E L 72,

2—1 B B9
HAF v — 20 N—H (EAT, W25 L) BEA L7 Wistar RS » ~ (260—-320g, 13— 14384, 50
p_C) %‘_’}Eﬁl/\f:o

2—2 HARHZa—LODEA
SFO ~D A F/1=2—LDiFAIZIXT AG- 8 (Eicom #:#) %, MnPO ~O A K7 =2 — L DOFAIZIE
—12 (Eicom #1#) % a7z, WEAZ oMM o AL #E X, SFO 2% 1.0mm posterior to bregma, 0.0
mm lateral to the midline, 4.4 mm ventral to the cortical surface T, MnPO (£ 0.3mm posterior to
bregma, 0.0mm lateral to the midline, 6.6 mm ventral to cortical surface & L 720 W/ =2 — L OEZEF
DREEE, AT YVAAF—VHEAIETFT I b Xy ML VTR o7z,

2—3 ZEBRFIE

WA R Z2—VEEDS Hik, EWYEG 2T, HOKE L HOKE BT 2R (BFE) 2lE L7z, 7 v b
%7wV#%WUmL,ﬁ4Fﬁ:;wvm¢u,&l%@szvx%1ﬁ7%ﬁkbto&lm%l~7u,
MImOT 78y F2—=TBLOTITAL) »VIZEHELTEBY, AHAR YT (EP-60, Eicom f1#) <
M5 %247 o720 WTNOIEYOFAREE L, 0.2uL/min & L7z WS 5205 M2 BT 5 8k J\@(kﬁa“}:
w2 lE L7,

2—14 % £
SFO 121X, ANG II (Asp'—1le’~ANG II) %#50pmol ¢ 5- L 7z. MnPO |2 1%, N-methyl-D—asparatate
(NMDA) Bl 758 ERT3E T4 % dizocilpine (MK801) % 15nmol, non—-NMDA #I-C& % ¥ A /1 )V (quisqualic
acid) Bl & 7213 7 1 = Y W& (kainic acid) #5275 {3 W7 % T & % 6 —cyano— 7 —nitroquinoxaline—2, 3 —dion
(CNQX) #%40nmol #%5-L 725 F72, GABAA A MERTSETH % bicuculline methiodide (Bic) % 100pmol,
H %13 GABAB A REMH:CTd % phaclofen (Phac) %100 pmol #&5-L72c W3 L3y b AR AIEK (Sa-
line) (2 L7=b D%z,

2—5 HZa1—LEROHES

FEE T, Y GERAIIZ 2 % Pontamine Sky Blue i&i#0. 20l #{EA LT, HEAGMLZ M L7z, £0
%, RV MW EY = VO REHG 2T, el L7z 50um ORHRREAR % /EH L, Neutral red THufh
L. BABEE T CHEAMMLOMREZ 1T - 720

2—6 #HstinmE
F—F1%, PE TR Lz, OHTIER Y EL O dH 5 —TohEEDDEON 2 v, 0%, tHEIS
L VT AT > 72

3. % R
X 21%, MnPO ~® Glu S BAERFIC & 2R FE %2 T L Twb, SFO D ANG 11 #51%, 3 L koK
THZF &SI T EDIRENT. 7D ANG &5 X A 80KkEZ, MnPO ~® NMDA 52 72430 3 MK

801 % 721d non-NMDA I ZZEAER#E CNQX OG- 12 L ) AR sz (v d P<0.01)o
—Ji, RITHELNBHRIZ, HOKITHZ BT 5 X TOBRICIIREE RITS 2h o7,

— 450 —



IEFHEBRIEANO VS I VB XU GABA S MEHEIC L 2ME THETOT ¥ ¥4 7 0 ¥ ¥ NWEFI L o THR S NS HKITEI O

9
8
7
E 6 *P < 0.01
L 5
] *
= *
£ 4
]
2 3
2
1
e
ANG Il - Saline ANG Ii- MK801 ANG Il - CNQX Saline - Saline
(n=7) (n=7) (n=7) (n=6)

2 SFOA®DANG Il #E5(C&2EKEDEMEBRKEICKIZFT MNPO AND Glu SEEEMEBRSDOHEE (n 1, F
BZyv MLERT)

&1 SFO D ANG [ 5L W EFR S h BKITEIOER

ANG II-Saline 23+t 8 s
ANG II-MKS&01 26+ 7 s

ANG II-CNQX 21+10 s

312 MnPO ~® GABA ZZHMAGEREL 512 £ 5 ANG 11 %5356 0 ok & o ERih # % 7" 9. SFO ~
D ANG T #5102 X ) ok oMinaBE sz, 20 ANG #5512 & 2 ks (d, MnPO ~® GABAA %
BARERTEE Bic & 5\ 1d GABAB B MAERTEE 0P 5-12 & Mﬁtﬂ(’@bﬁi‘ﬁi 2Lz (wehd P<0.05).

L L6, ANG 512 & 0 #RITE 2 IG5 5 £ TOWRIIEZE 2 LIFS o7,

12

10 4
8.
#P <0.05

ANG II Salme ANG II Blc ANG II Phac Sallne Sallne

Water intake (ml)
IS o

N

o

X3 SFOAADANG I #H5IZLZEKEDIEMEFHKEIZRIZT MNPO ND GABA ZREERTEHRS DFE (n I,
FERZ Y MEERT,)

2 SFOA®ANG Il #5(CLV)ERS N BEKTEDEE

ANG II-Saline 23+ 8 s

ANG II-Bic 29+11 s

ANG II-Phac 289 s
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4. F &

SFO 7 5 @ MnPO ~® Glu /EB)PEHRE X, ANG ILIZ X A 8KkEOREIIZH L Th R ELBS5 L TH
D, BOKEEZHINEES I EARBEINT, SR XD =X MOV TIIAHTH 575, FAKITEIOHMERED 5\
T AR A L TV A ZEDRHERICEZON DL, Glu ZEEIZIE, T <MSNTWS L) I1Z, NMDA %
751K & non—-NMDA 7k, #2254 (Misoslav and Renoud, 2010) £:7254 % %5, NMDA X Of non—
NMDA S ZE R ERAITE O BV CHAEOER % L2 2 LRI ZED SR S 7z, — &2, NMDA %%
i, FF - BREICHES L Twb ) ZEPEMICHEHINTEBY, oo ai gk, FuimERsz 29
EES5TWHEVDONTWD, SNHDZHEEHD, MnPO IZB VT Wk 5 %E 2 o0 % HHT 5 2 &5
BORELEZ OND,

—7, GABA TEBIMEMRE, —MMICHEEEEI 2 IH 52 2 LM N TV 5, RIFFEORKRIZB VT,
TR A T OREBEIIBIE SN LD 5720 MnPO &, KGOAL L FTIMERESE BRE S > Twd, Flz
I MARANVE Y 2 GWTIHRETHREEEEEEDTH D, REBHEFROLZOOKAITMTH 5
(Tanaka, 1989) &b Ez 65N 5Z &5, SFO 76 OMEINEATI DR OBFEOMPDBLE L SN b,

FREBIBITDLIIRICBNTE, HEZIILOLTLHEEL, WIECEE - EREE)?D 2 IEE - £E0
WeNREE, HARE PHEEREORE, KOBEIEOREICOWT, HEOESEIGE & & AR & B
NI ORETH I EPLETHL EHERINL,
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Glutamatergic and GABAergic Mechanisms in the Median Preoptic
Nucleus Modulate the Water Intake Induced by Angiotensin II
Acting at the Subfornical organ in Rats

TANAKA Junichi* and TAKAHASHI Makoto*

The subfornical organ (SFO), a circumventricular structure lacking the normal blood-brain barrier, is a
target site of circulating angiotensin II (ANG 1II) for elicitation of drinking and pressor responses. The SFO
sends glutamatergic, y—aminobutyric acid (GABA) ergic and angiotensinergic fibers to the median preoptic
nucleus (MnPO). The present study was carried out to clarify whether glutamatergic and GABAergic recep-
tor mechanisms in the MnPO participate in the modulation of drinking response elicited by ANG II acti-
vation of the SFO. The effects of petreatment with the N-—methyl-D-asparatate (NMDA), non—-NMDA,
GABAA, and GABAB receptor antagonists in the MnPO on the drinking response caused by microinjec-
tions of ANG II into the SFO were examined. Prior injections of either dizocilpine (MK801), a NMDA
antagonist, or6—cyano—7-nitroquinoxaline—2, 3—dion (CNQX), a non—-NMDA antagonist, significantly reduced
the ANG II-induced water ingestion, indicating that the glutamatergic receptor system in the MnPO may
serve to enhance or maintain of the drinking behavior in response to the SFO inputs activated by circulat-
ing ANG II. Pretreatment with either the GABAA antagonist bicuculine methiodide or the GABAB antago-
nist phaclofen in the MnPO significantly increased the water intake caused by ANG II injected into the
SFO, showing the inhibitory action of GABAergic receptor mechanisms on drinking responses to the SFO
inputs activated by ANG II. These findings provide the evidence for involvement of both glutamatergic
and GABAergic receptor mechanisms are implicated in the modulation of water intake caused by ANG II
acting at the SFO.

*Special Needs Education, Naruto University of Education
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