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FOERIEER (3R 3),

EBR 1 OFERNS, —iEEOSMERERZIRIBIC L, REABESED &, Afi2ES
LCWEBWWERIRT 5 X 51225 Z EB¥broTte, FIRAIEGORE. T v MIBESH
BIRZIRIETH D Z LML, RELHEE L TW AW EREORRFHMY & LTHE
MLEY & LizboBbhd,
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7k & EREDENLL LT/ 577, 0. IM NaCl Z VA bk, 7at I FREICK
- NaCl {EIREDYK LT, iz, 7 1k 3 FiRGIC L IO bid IREERFFRI,
FEIRES1) C e  FEHURR B IR T2 2 LSRR ST,

FER 3D, BEHOKIIEIERA h=a—nrDHbHThH, 7Iv7A NUREMEDOSH
Hoa—n Nk VB BIE T Ebholz, ZAUCK LT, 7InTA FIERZIED
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1. WFBEEW

ERBNEHORZRIBIC D L, RIEZBIRICIEIL, L bIEFRIEZ ORI 513
EDOEBEAEKEFATERT 22 XML TS, ZOX ) RAEBENTEE L D
HHED UL BEMRAT D Z EBAFEOBNTH D, EREZEIILLTOEY TH D,
1) BIEEEEY W FH 0 MU0 2 Bk 72 L EOWEZFH T2 Liddbh
TWAN, b L, KZREBIZZRBRICH DBV EDIT AR ERBR ST TRV L &R
ZREBIZTIUZZ OBVRFH IR BTEAI M2 b L, ZOEWERIRT 2 L5k
i1, BREBEE SRR ERZ LTWAZ L EM-o>TNWD I LT 5,

2) AL MOEEE KL GRIRT 5725, SROKRKERIIMOBIRE YOk Sick

125 D2 BEEOWRERIT E D X 5 728 THOMESE & Bz o TV D O EBRFEE &

WBea—a Y L-"YLTHLNZT 5,

2. WHEJ5ikE

1) FEBR1 (KR EEEOEAEE & I0H LI TE R FER)

Wistar BHEMET v b (BEARROIKE 215-240g) Z{ER/— P CRE Lz, BIIXERIZE
ZTehS, W8 A5 4 05 8 RIS THEK L, 475 8 g Bl 8 ke T 12 IFRIDFUKE:
 2IWBERT A b TP, 2 BOERDEE >8R ANKE T,

2 OOIBEHS DEKEMEIE—EIZ/R > THh D, 0. 1%y VY BET0. 2MNaCl (2%
NENREL B8\ W E 2 UE L 2RERIRT A FTRERD b L—=227%6 BT T2,

BWPER I OEORABICOWTIEL, AR 100ml Hcv, A Rp_) —x vk irA
(strawberry essence) % 10ul, L —7Tw¥ A (grape essence) % 10ul, HFEE
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A Y7 3V (isoamyl acetate) Z 3ul, HAWET—FL R y& X (almond essence)
ZH0uliziz, 5y MTH o B Y vd NaCl ZRFEERER D 72012, 2 FEOWAIKE
50ml o5 % 77,

Fo—=U Wb o B, FL—=0 72BN T v 4 ) AT TOWAY, B
L O NaCL 1224 T BWEZRBERKICHER L B2 28V 5KOIBEME S 2 EIRT
A B CHIE LTz, BRRELFIE & B\ EFEDBREIC K - TR & IRFE DS Ok L 2
Wr L7z,

ELFEIILAT O TRD b DEIFRTRDO I NS,

A(H D\ B) TR OERE ()
TR (%) = X 100
A BRI DTERE (g) +B IR OERE (g)

FIRBITHD T v 7 A (lasix, 10mg furosemide/1 ml, Avenis Pharma Ltd., Japan)
AT v M2 R &I 2 [B] (Al 11 R & 4% 1) (2R 0. Tml ZEEROR TITHESS L,
S v N RIRZIRIBIZI L, 52> U NaCl (TEA SETRW AWK 2 AR
Z 7 v NIRRT LT,

FL—=U P HDT y MT 0.1%Y v h V% 20 HFfkERT=%, 0. 15M LiCl Z{KE
100g 72V 2ml OEIE TIEIEMICIRE L WRATEFE BSR40 OEEER1T o 1o, T DR,
SR & LTV o 0 ) VESIRIZ D T BN DRI OB L & TR~ T,

BonlET—2 B5HOIC > THIT Lc, Ebil=a—vy « 7—VAREICE 2
TEEIE{ToT,

2) EB2 (7 v NAPUKENELEE % AW ATERIT )
 Wistar SREEHET v b 4 T (220-280g) &V e, SBILIREN TITOIL, 12 FE, 12

IFfE D BRI BN RS TIc iz (7 BT, 19 BEMAT) . SEERFEMERELIANIK S 5V 3EE
BNEICRRENZ, T HIEEEZ —EIROT-DICHIR L T2 bk,

S MOk EREERBIT— (28cmX25cmX 23cm) & E—F —ErbRD, B—H
—ERIE LT 2 oDEERNSRY EEBH TV ABROIRZIIFINVE—=03HY, ANy
NE 2 AT B 2 ERTE B, HIOBERISHICATA FL, —BfELE L, #% 180
ERESE (A% FOEADOMERED D), AiET D, ZNHbDOENEIIZ A v—IZL->
THHICHETX 323, AWFFETIEE 4L Uiz, AT ME2 KDY P L-072435T
BY G RRE BRTE D, V) VOO TE G T 2MEIC 2o TRY .,
ZOWE T 2RI o —CRETT 2, FTEROT— 21X 1 A L7 v 7 ah,
OV a—FITFER SN D,

BIEIEL 20 BT o772, 1 4 B EIIKOAREERL, SOKTEOMT 24T o7, 5 8 H
Hidzk & 0.2M NaCl #ER L, BEAHEICOWTHOHT LTz, 9 12 AEHskE 0.2M NaCl %
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ESRUEM, 10 AR E 12 BEWZ vk F FURBEA) 25T 20EBEZITo7z, &
ERO 11 L 13 B 1 EEICOX 0.7l ©7 ok I REEENCERS Lz, 11 Boks
OEFMZANY FEITT L, BEINCADERNCE Lz, £72, 10 B BIXANY FokRrE L
CHhlicm bRV EE, 11 BRED 11BRCRE Lz, 12 B BIZ=¥2 80 BRheholz, 13

16 B EIFAKE 0.1 NaCl & 2R L, WEFHERMRIT L7z, 17 20 B HbB7KE 0. 1M NaCl
PERLIBABE 20 BEIZZv®I FEE L, FhixiL 10,12 BB & RERE LT,

B TFHOT—ZITABIC o Pa—ZICBViAEnk, =L, MTHROoT—Fitt
P —DIRBEIC Lo TREENAE LTV T, KR L > TEREDOT —F A L 11
SyRADIERE=1 SO T4 BEOR T4 4 B FOERE

3) EE3 (BERAHFHIER)

Wistar REEMES » b 40 P (200~380g) & FAV 2, HEEEDS 19 T, SEEREEAS 21 ILTH
272,

SAESITANE Y, BB ISR 0. IM AR & U, AR 0. 15M b
U F v AOIEREPIR S & LT, 1 BB EIZE 3[BT - 72, RMFREEZIL 0. IM AEATROIERR
%, ABEAHUKEEENRE L, T OMIIEREE L RERICAE LT,

ekl (7 L& > 1. 3g/ke, i.p.) ZMELTZT v hOERIOD PBN 2k EMR A RILA LTz,
IR X FRERERAL & [ D GC & CeA WZHRIA LTZ,

SIARVEMRIC Y. S E BRI LI Z S AT RN T Aa—T 4 V7 LI b DR
Uiz, FRCEMRICIIER 80 um DR Y 7 L& L ARBAT v VARE 2 8K G
TREMRA FAV 2, GC F 7213 CeA D BRI IFREE 0. 5mA, FHeleH] 0. 2msec DAEMI % 10Hz
OFEET 10 R, 7100 385 2 7z,

BRI E LT 0. 5M EERE, 0. IM AR, 0.01M HHEE, 0.02M HEAx—=—>x, 0. 1M kW
U, 0.IM &L 10U 7 2 u T A RORATKE AV, REREIRE X UZEKIZE)
BoOENICEALIZRY = F Lo Fa—T 2B LT I0BEEZ T,

3. WTRER

1) g1

Bl otz EHD 0. 1% v ) B IR0, 20 NaCl % 2 fRICE Y 6 REgkEY
A R—o P B Tolb b, WIERROTEVRTEKERER, 7y M B
WEICEID b, FL—= 21BN T NaCl (20 T BV DT B KICHAT, $r o
U ACoF T BWDT AR EAEBICSERLE (H1),
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e D W +odorl
100 — %DW+odor2

percentige of preference(% )

CTA®#® 7208 & = F & § #%

X1 R DA FE LA LT
DW : Z& 857K
sodorl: N —= 7 iy VAT DT T-BV Y odor2 : L —= 7 Hi NaCLIZ DG 728,
#*: P<0,01; ***: P<0.001

Y b U o h SR & A BREBEESES1F (Conditioned Taste Aversion: CTA) %
WERLET Y FTI, Y ob ) OBRBESTHE EBIC, hL—=0 BN Ty
H Y AT TWEEWDT B AKDOEBREL AR L (K1),

7t I FESICLZRERZDT v b T, bL—=2 7128 T NaCl 122 Tz
BN BELFENRY U AT TWBWORBIFR L W FRICKE S 2olz (X
1),

2) F§r2

X2 & B)Iz5~8 HE (K& 0.2MNaCl) & 13~16 HE (K& 0. 1M NaCl) DIEEJHE
WED ST 7 %73, 0.2M NaCl D34, 1 B BikNaCl OFERENS) -7, 2 ARLL
MK DB D RSN o1, - T, 0.2 NaCl LW kEFEEX NS, —.
0. 1M NaCl “Cik 4 BRI & bIFREIZZEN 2 <, /K& 0. 1M NaCl OWELFHEIZZED 2N Z &3
R X N,
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30- 3k ( ) 30+ (B)
0.2M NaCl * 7k

1 C30.1m Na0I

EIE (ml)
353 %

o
L

1388 1488 158 R 1688

BJ2 (A) /K& 0,2M NaCl DOFERIERRE., (B) 7K & 0. 1M NaCl OIEIERE

3L 41210, 12HEL 18, 20 H HDOEHERED S 7 7 %7~T, 0.2M NaCl &>
Ta, 7t I FREICE - T NaCl OFEEED VK & RIREN I BT/ o7z, 0. 1M
NaCl WA BIRRIC, 7rt I FEEIZ X > TNaCl BIRENE K LIz, £7210 B
BE18HHE, 12BBE 20 BAZKARD &, 0. 1M NaCl DBEREDIE D BEhoT, T
FEEE DM o 7o T2 I K BICIBT 2 ER o 1= LHERISh D, 7212 BEE 20 A
B OEFHREREMERLTWER, k=i 52z EXbNh5,

707 sk
3k 70-
604 0.2M NaCl CZJ0.1M NaCl
sk
60
50 50 ]
E 40
. g 30
BX CE
201 £ R
10 ‘ :
i - 1
1288 18EH 208

X3 (£) 10 HE & 12 B BOYESERE (FHoA)
M4 () 18 RABE 20 HHOEERE (HoA) *p< 01

o, 7t FE2FEELEZ10 AR & 18 BED 19 FFEICRIT 2 EREOZ LA 5(A)
L BT (—EEDR), EHHDBAITBW TS REHIBIMEZIZE b < D NaCl %1&
BLTW5, 72721, 0.2M NaCl D3A13#0 20 45T NaCl OfERZLH =238, 0. 1M NaCl
DEFEIIH 40 HFHER LT Tz, LLEDORER? S, 7rtE I MrEIC Lo TElEiRIsh
% NaCl fEEYTENCIL, REEIHEAT U CIEIED NN 5 720 Tidie < | FEEURFRH bR
BT LWy hol,
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A
124 — K @) 124 —K (B)
-~ --0.2M NaCl _ _-04M NaCl [
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~ ’
~ 1  aeeeeee-=- s :E/ . ’
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L) B B o /
B 6 i [:54 S
B ! 8 ] K
] 4 ) Bk '
IN' Il I'
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0 / 0 3
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5 () 10 A B 19 FEOBHENREL,  (B) 18 A H 19 EORREDRERM,

3) FEr3
RIS DY

SHREBECIL 20 fH (EBE~A b 6, RIE~A b 18, M~ A | 5), RERFEETIL 31 M (F
PESZ N5, AR N 18, RN b 8) ME—a=y MNEBIEZFER LI
7 a4 FIZ L 2 AREE O]

SHIREE & ERRRE G LT3 36 FOREARA b=y b9 B . 7In 5 A N8R
SRR, 20% LA FD2=y b2 T I 0T 4 FIEESZME=y & (N=10), 40%LL
roa=y rE7IvTA FESEMEa=y F(N=26) & LTHHLI,
o= ¥ A TN Rz RISEE

o=y b EA TRIOWSEME R 6 1R T, FEIEEBI ol A, BHf~A D
2=y NCIEERBEOAHIGENHBIEL » bARICKE o7 (6 BB, p<0.05), *
7o, BEARA b=y M T I 0 T4 FICHT ARSI L o TOET D &, FFRE =
=y N CIISEICER R =D LT, Bt =y b CIIEBRBEO BHIE D35
BE0 bLEBICKX o7 (K6 TE, p<0.05),
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S:EERE. N: A, H:ERR Q:HERf=—3%, K:H bV 7L,
NHA . B L T I v T4 FOIRAEIR. SP : BERFEK,

4. E5

ER 1 OFERNS, OSSR ZRBIZL, AEPBLEIES L, AEVES
LTCWAWEEIRT D L 91275 Ldvbholz, FIRAHREORE, T v MIEDD
BRERZREBTHAZ LEEML, RELEAS L TWEWERIEORBEFRD & LU
ALY ELzbnbEbins,

EBR2 ORI G, T v MNABUKERIEEE Y AV Z & CEBUTBIOE 2 (LIZT
T BRI OWT BT 21T O T L RFRETH D & L DVR ST, T ORER,
UTDX 5 mRNEbNZ, 1) 7 v FOFUKTENIREICES L, BEITEIO v —2
IERFHABALATE S L B H D 2 BB D, 2) K& 0. 1M NaCl ORELFIEIIFRZETH Y | /K
& 0. 2M NaCl THZKDMELFEDSEVY, 3) 7k I FREIC L HEHEDEIIL, BERK
FR, BERER T Tl < BERFRH bR T 5,

FER3IMND, BEOKIAESRZ h=a—a D5 b ThH, 7354 FICEEHOH
Hoa—n Al bNE T ERbholz, FAUKH LT, 7In A FIERSHED
Za—ua A Y v A (KC) EFPIORE Y — U ERRT I ENDNDL, Thbb,
NaCl & KC1 1372 £ b T v FTIES B E LTRITRONTWD Z L 2bd 5,
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FRANC RIS U CORER A B ST 51TEZ L bE D,

B L~V BRI D A = R B EA BN LI,

6. 3CHR
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Analyses of salt appetite with behavioral and electrophysiological methods.

Takashi Yamamoto , Tsuyoshi Shimura and Tadashi Inui

Graduate School of Human Sciences, Osaka University

Summary

_ Associative leaming between taste and odor was studied in Wistar male rats. They were trained to
drink 0.5 mM Na-saccharin and 0.2M NaCl which contained low concentrations of odor stimuli such
as strawberry essence, grape essence, almond essence or iso-amylacetate. After the 6 day-training
session, they were tested for odor preference by exposing two kinds of waters, each of which
contained one of the odors with the conventional two-bottle preference test. When the rats were put
into sodium deficiency by injections of a diuretic, furosemide, they preferred water with the odor
previously associated with NaCl. This finding suggests that odors can work as an effective cue to
search foods needed on the basis of odor-taste association learning acquired after mere exposure to
these flavored foods.

Rats drank water almost exclusively by in the dark cycle with the two peaks of intake at
19:00-20:00 and at 4:00-5:00. When water and NaCl were presented, rats preferred water to 0.2M
NaCl, whereas no significant difference was detected between water and 0.1M NaCl. The rats
administrated with furosemide preferred 0.2M NaCl to water soon after presentation of these fluids,
but the total intake was greater for water than for 0.2M NaCl during the 12-h dark period. On the other
hand, the preference of 0.1M NaCl to water was observed throughout the dark period. These results
indicate that both the internal level of Na ions and the hedonics of NaCl taste regulate salt preference.

We recorded taste responses of single neurons in the parabrachial nucleus in rats to different kinds
of taste stimuli. Only the amiloride-sensitive NaCl-best neurons showed enhanced responses to NaCl
in rats conditioned to avoid NaCl than in control rats. This result shows that salt taste is conveyed

exclusively by amiloride-sensitive neurons, but not by neurons responsive to other salts such as KCI.
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