9351  WEEEEIC& D VL FEFEREEO PR SETE ORI
BIp R gedE A ER (BILRSIKE TFH)

BYHDF N 1) Y AN ROBIRZ L1 & BNa/RZIINalZ 792 RERIZIBE, 3720 BNaWE LT
£ (Salt appetite) ZE U %, NaRZWE, Thb=r—T7r¥x 7oy U REBEHILL 7V N RTFO 57
WEREL., RPPIEEPONE BD> X5, MEEMFNFERIZLY . NaRZ T v b TRIBRME
B LRI E—REE P CH 2 WA= 1 — 0 > ONaB L UM I 3 BRIEDE(LIEE 3
TEMFEEINTLS, LA LEROWETIE. DEREIIYE fivala, 2)MH0E B LTz,
3WNaRZT7 v hEEWT v hTREALLZMAR/MRARIzo72, 4)=2 -0 DEEREZF—F
Y TR D272 L R EERH > T2 AMRTRINLOMELZZERL ., WKFHTHZ v
OERIMEE = 2 — 0 > OZFRMKFHANHI T 2L EFATS LUNRZE T THAN

v FOBEEICIINE G EE R EAORR AR L. OENIIERIKREEREADIZDD N =
2—LREDIALE, 79 M 1 0AMEE, NaZB< ZOMOMBATFR—DER ¥ dNRZ &
THAH LSalt appetite® I Iz, EHABIUNKRZHAT v bR BFRBEREICEEL. KRz
MEMBEIC LY. WEE T T — = o —o VG TR Hei Uiz, 4 HARKE LTIIZAZO—
Z(0.3M). NaCl (0.1M). 7 T #(0.01M). ¥ =—=* (0.0001M, QHCI) %. ZDHLDIRFLRH & L
TiE. WV I UMY TLA0AM). 27U ¥ (0.3M), K1) I—Z (Polycose, 0.1M)% v 7z,

MR E = 2 — 10 > D 4 IARANDFIIEEN: (Bestlllih) 10 & 23 HB LUT T 2T =i,
FHEAETB LIUNaRZRAEFTOVRT BT S, W= 2 — 0 2% BestiIC & 2 HHHICIFHI—EL T
4% (Sucrose-best,, NaCl-best,. Acid-best, QHCl-best) IZFHIL7z, TNHDILIF. NaRZEFITB
THICRER A = 2 —0 > OWRBEHAGEZER TH 2 L ERET 5, LALIMEEKE =2 -0
DOFEEEE . —RITNaRZ AT TS L7 (NaCl, 53%; Sucrose, 41%; Citric acid, 68%; QHCI, 84%;
MSG, 39%; Glycine, 35%; Polycose, 61%) o F 7zNaCl-best= 2 —1 > DEEANaClE LUEHAZX 70—
IS E I ZN T NA7%B LUST%I B LTz, £ A7 0 —Xobest= 2 — 10 » DFEANaCIEB LT
HAZX 70— XEIGE b TNENI6RB L V46%ITIHIT LTz LInLAZ B—Xbest=2—1 > D
HARZ 70— XEEWGE % 8 L U7z IR BENaCIF I (1 M) HIIEE T, 60% (EHET) 25
101% (Na’RZ B TF) 12 L5 UTzo & 72NaCl-best= 2 — 1 > DIEARNaCIEF LS & 2R & U 7R
70— XV (1 M) ~NOHIXIEE . 38%(EM R T)AH71% NaRZRTIC EfF LTz, Thbl &
MAONaRZIZ &L B MR = 2 —0 » OEBEHETEIERRITIZ 2 < . FRICHE R TR E L
THEIELERET S, WhX3ENaRZ T TR, IURERE =2 —0 02 & %3k & BEsk o 3%
AIEMECHEBETH Y. DWANaRZ FTSalt appetite® ERT 2 EHE LB I b3,
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9351 WEBEEIZL B VIL FEFERBEO PR HERBOGN
BIERATZEE (R ER(BWRIIKE THE)

1. FIEM

AYFDF F )7L Na) ROBIRZ E12 & DNaRZIEINaIZ 72V 9 2 FERI 282, NalFEFiE (San
appetite) ZEU 2, WA T, NHBRBEIIB I 2 NaRIZIZIT—BIZ23 O IHBENT
VBN, ZTORMRETONaNT » ZMEIZB H I Salt appetite CRMBFLLDT IV KT
OVRWIZEVTebnTwa, NERFEIEBIIBNaRZE. Lov—T7 v FFFo v
FEEECLZNVERTO T RAEL., IRPPCEEFHDONaE BD S E 5, EEEEEN
FRIZEL Y. NaRZ T v P TRBRME(CT) B L TERMMO T — KRR PR T 5 2 TWRK (NST) =
2 -0y (AEEHIK) ONadp LUBHIT 2 BEIEDOEILIRE 2 T EAFREEIN TV, L
LMFEHEIZL>T—HBMNALNT . NaRZIZ LB Salt appetite FIRITHEK D EZ %D &
TIZL2D0, HEWITHEAKIZEDLLZZ LICL2D0RUII N T2y, {ERDUIFE
WCBITAEESE. 1) EWNREESOLDITKREIYE Az, 2) FEABICEEL T
Wi % B L TRz, 3) NaRZ T v MEEER T v bTIIEAL 22 fRMRARZ > T
Vwiz, ¥l 4) a0 rOREEEER—F Y NTHNEhr2l R ETH B, KEETT
BHEICERS TUYOSMERIMNEIER LIS X9, R4 &N aL BN BT 3 U
FNTMEFR BT WP % A TIT S L BRH2LEXONS, ANTRTITZT v F OEZ &K
MADMERM FICEE TE 5 /FABIERRER Y. BLUKFEHEICHDTELZSY 7R
FUMWMMNTRE (WTEE) * "2V L ) LROBBESERML . Na/vT > Xl
DOFRRIEBMIC DN TOZ 2 -0y LX)V TOUNREB 227z,

2. IR

W1 OIDHEtES v b (Sprague-Dawley, 340g-450g) 2 Alva7z, H 50 UHEREETIC
T. 7y bOHMICIMECECHRBMNONKZZENE. OFENITIILHKTEREAD
OO —LEMDIALY, Ty bELOBMLULE, Na2K< Z DD MIRAFE—
DEHAETENaRZATHE UNaIFIFEERBHEEE A, EWAT v P BLUNaRZET
&b%@ﬁ%ﬁ&&umib\ﬁ%&ﬁ%ﬂ@&u;O\mﬁMTTm—;l—uy%m%
MR MR L. NaZ BL 4 HAKRB LU Z0ME kMBI g 3105 % #A N,

4 FEARRAE (BEMREAR) &L Tid X2 0—X(0.3M), NaCl(0.1M), 7 T VB
(0.01M) £ L THEBF=—>2 (0.0001M, QHCL) % flvs7z (Table 1B/8) . ZDMDIKE
Mg e LT, Y I —Z(Polycose, 0.1M). 7 U ¥ (0.3M). ZVF IV F FU T L
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(0.1M, monosodium L-glutamate, MSG) % llva7z, X7 00— X & NaCI~D 4§l ¥ B E — it
B BT 570, 0.01M~1.OMEIB b Mvaiz® ",

Table 1 Chemicals and their molar concentrations

Stimuli Abbreviation (M)
(Standard)

Sodium Chloride (NACL) 0.1
Sucrose (SUC) 0.3
Citric Acid (CA) 0.01
Quinine Hydrochloride (QHCL) 0.0001
Glycine (GLY) 0.3
Polycose (POLY) 0.1
Monosodium L-glutamate (MSG) 0.1
(Concentration)

Sodium Chloride (N1.0) 1.0
Sodium Chloride (NO0.3) 0.3
Sodium Chloride (NO.1) 0.1
Sodium Chloride (N0.03) 0.03
Sodium Chloride (NO0.01) 0.01
Sucrose (S1.0) 1.0
Sucrose (50.3) 0.3
Sucrose (S0.1) 0.1
Sucrose (S0.03) 0.03
Sucrose (S0.01) 0.01

ERHEARZIOERNAZ 2 —VITLYERICTS0ulE,. TTREBDKTY > 2%IZE X
Too MRS = 2 — 0 > OB WL M~ B M Z00  BoR &5 B MO MRELE» 5
KIEEZZLIWTRkD Iz,

3. WIREER

PRB =2 -0 OREMHICHT2IEEEE. EMTT4H. NaRZAT58HND =2
—O Y TRz, NaRZATOMEBKN =2 —0 > OEFEHTAKILIZ142%I12 LT L 7A5
KISBEZ72%IC BRI LIz, MREKRE =2 — 0 BERATBEIUNaRZATOVWTARS
WThH, 4 EARKRIIHTEHBADOEEE (BestHli) 12X V4alf (IEWRT: 11 NaCl-best,
20 A7 0—X-best, 7 7 T8 -best, 3 QHCl-bestd LU NaRZ: 20 NaCl-best, 26 A7
O —X.best, 9 7 T ¥-best, 3 QHCl-best) b IFbhiz, 4 EARKKDS BD 1 DIZEITR
RCIEET20bWIRRIEE =2 —o iz, EHRETFS56.1% (23/41) »H5NaRZATF
41.3% (24/58)ITR P @D LTz LA UNaRZET CTRNaIBRNWIEEER RT=a—o >
1327.2% (3/11. EWBETF)NH50% (10/20. NaRZAET)ICHIIL 7z, Fig. IAIZEWATT
D4IMED =2 —0 D, Fig. 1B @INaRZEATFTTD58HD =2 —0O » D7WRTEHH~DIEE
ZENZNRY, Fig. IABLUBOMIE. #=a—0 BEERL. ThETNEND
NaCl-best, A7 O — X-best, 7 T -best, QHCl-best = 2 — O > TBestM i~ D S LD
REWVEIZU Tz, Fig. 2A BIREKHE =2 —o > O&KER BT 3 2 FEEEHE %R
Fo MRBE=Z2—O OKRBEWHITH T2 FBICER., —MIIEWRTFT LU, NaXZRTF
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TS L7z (NaCl, 53%; A7 0 —X, 41%; 7 TV, 68%; QHCI, 84%; MSG, 39%; 2
Jv Y, 35%; HRYI—2R, 61%). Fig. 2BidNaCl-best=2—0 > ®D, Fig. 2CId A7 o —
X-best=a—0 »DEWKRIHNWIZ X3 5 FHIEEE% R T NaCl-best= 1 — 1 > D EEHE
NaCIB LUBHYZ 7 0 — X ADIEEIT. NaRZAETTENETNA7%B L U57%ITRI L
7z (Fig. 2B) o £/AX7Z 0 —X-best=2— 0O DEYNaCIB LT Z 70— THiE~D
EEL ETNEN36%B L U46BICNaRZ AT TRIGL A ( Fig. 2C) &

THFEOWRENHE MM RERRE =2 -0 Ds I 25 —Shd, EHRTE LUNa
REZBETOVWTNRIBWTH, kza—or%, 4 ERKRADOFRKEEM (Bestlliff) 12
FF—BLT,. 4277XF%— (N: NaCIlf, s: R7o—XIE, C: 7T 8EE, Q: QHCI
B KLz, Fig. 3A BEWMRATTOTHRMKIILE 7525 =W THY. Fig.
3BIEINaRZAETTOTURMMIILEZ I TAI =N TH2, HFoa—o rBEDH &I
BLEFS (N, S, C, BLU Q) idBest#fll# (N : NaCl-best, S: XZ O —X-best, C: 7
T ¥ -best, Q: QHCl-best) THDHEDTFH (N, S, C, BEIV Q BABMILEDH > 1:
EDMDOERKRTENHTH S, NaRZATFTTRE =2 - rBLUF-a—arHDsIRY
HEE (PearsonDMHIMFEE) B, EFATIRKLTETLRE, #lxiE. SBEREWHMATT
0.458 D 7 7 A F HMETH 24, NaRZRATFTIH0.1610 7 7 X ¥ FUEI ETF L7,
FANBIZEWRRTT0.688 D7 7 XAFFPME (7272 LALL Al6D 2 =a—O 2 %E<)
TH3H, NaRZRTFTI30.3240 77 A FEIET L 72,

Fig. 43&WHBOMNBRBICIEST I/ T XY =T, Fig. 4ARBENRTF. Fig. 4BiINa
RZBATTH2, EWHDI 725 —FMIEWHRT T, FWRWH % Na-H (NaCl.
MSG). HWk (R7uo—X, 7)oy, KYa—2x) . 8. BLUHEKQHCHDIRMEIZSH
Fllo NaRZATTIHKNTORMIIMTT 25, HKB LUFMOKIEWE (Na-tf (
NaCl. MSG). 7 T V8. B LUHIKQHC)) MOMEITIEF LIz, LALNaRZRTIZ
BLTYH., ZREWHIEINa-I (NaCl. MSG). HWk (R o—X, /) v, FY)a—x) .
B, BLUHFKQHCHDIFHEII AT SN, HWRMEIMBAILMOBMHBTIE. NaCl &
HUBEOFDOZA 70 —XB LU Y EDRMENaRZATFTTCLR LR ; A7 —X|
0.03(EWBET) 5 0.3 (NaRZETF) ;7 UY -0.06(EWRT)AS 0.27 (NaRZRET)o
F72NaCl £ QHCIDMHE b 0.25(IETERXT) 5 0.42 (NaRZBETF) &b I NI LR L. L
MAUNaCl& ZDMDEHEME (MSG, RUVa—2, BLU/7 Ty B)EDHAMIBEILL 2n
27z, RBMSGEHWEDHRTH S ) Y DM, 0.30(EHRXT) 25 0.45 (NalRZ
AT)ENaRZATTHOINIC LR LT,

EWHBET CORYUNaCIEBICENDEbest-= 2 — 0V DFHIE. TN Z N NaCl-best,
61%; X2 o —X-.best, 33%; 7 T »i-best, 4%; QHCl-best, 2% TdH o7z, —7 . NaRZ
AT THOEENACIFIRIEEND Kbest-=2—0 DA 5T, ThEH NaCl-best, 60%; X
7 0— X-best, 26%; 7 L -best, 10%; QHCl-best, 4% THNIF LA ELILIZLr 27,
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SFWZ, EHBATTCOREMR 70— XBRIEENDEbest-Z2 2 —0VDEHFIF, ThZh
NaCl- best, 13%; A2 0 — X-best, 82%; 7 I »ifi-best, 3%; QHCI- best, 2% TdH oz, —
H. NaRZATFTTOENR 7 O0— X WIEFE~NDEbest-= 2 —0rDHFHFiZ, ThEh
NaCl-best, 22%; A2 O —X-best, 62%; 7 T -best, 11%; QHCI- best, 6% T&H 1V .
NaCl-best =2 —O Y THIMIIRIML, ¥IZX 70 —X-pest =2 —D TP L,
PORBR B = 2 — 0 > QWX 9 3 BB, — RIS NaRZ T THERF SR IC 58
TE3DOT, HHNEEEOELZENRATBLIUNKZATCLET 2 LENH S, Fig.
5A 1INaCl-best= 2 — 10 > DEEYNaCIE K (0.1M) JEE%2100%& L7z B (0.01M~
LOM)R 70— X&il &. ZOMKREWNHADHANNIEEEZRT, FFIINaCl-best=a2—0O
VOBBBERA O — X (1M )NOHEMIEEIEIR, 38% (EHAT) »571% (Nak
ZATF) WERUM, F7Fig. 5BIIAZ O —X-best =2 —0 DEMZ S 0— XK (
0.3M) IEE%100%& L7z&BIE (0.01M ~1.0M) NaCIBI & . % Dok 58~ o Mt
WISE %KY, FICAZ7O0—X-best=a2—0OVOFHEENaCIEI (1M ) ~NDOEXMIICEE
3. 60% (EWET) »5101% (NaRZRT) I LR LT,

4. % %
4.1 BREE (PE3k) RE & DHE

INFTHBEKS — 2 —o DML BZEN 2T, EXKRRDYTITabhTER
29 B FEHENE (CT) OWM—T 7 A N—L )OI TIIBEFF T2 25, NakRZ
WELUNIBZHIZET L, ZREfld 2o BN il % fINg 2 Z L ARBE AT
32, LALLM FCRUWSICEROTUYOEHMEAMMBINBIIEREBEAT. WHED
RPN LB I T A WFR S R BT DI M M TR LB RH B LEAOND
S AR FEATI S v F R AT, EON — KW TH SN A St —=
1O VENE LB LRT 5d0OMEAE UL, RRTRIOAEEMATH
W= a—O ORI 2 0B EE . EWNRA TS L FNaRZI T TR ATz, MR
TUFTy PREKHE =2 —0 O FHISESEE, NaRZRATT—RICEFH Lz, Tl
PRk E = 2 — 0 > DMGEEMII LN OBKRE T TO (LDUFRHIC L D) REEEREHD
PIZ—B L 722 AR TIE, B2 70— g~ D HIGEMEE419%I2 088 U 72 af. LA
BIDBEFETORRTIIYICI60%IC LT Lice ZNnIFER, 270 —X-best= 2 — 0 »DE
W2 yo— XIEENRIET TI90%IC LFE LIl &Il LD, S HITHRRFF T Tld. NaCl-best =
2O DOBEMZ 70— XIEEINaRZRE T TL0%L TS, B¥NaCISE 1220%IC £ THEES
L. #2227 0—X-best =2—0DEEMNaCUSE L. A10{E(990%)IZ b LR LY, L
ML, AEBTIEIAZ70—Xbest Z2—0ODEMNaCIULEEFIZ. NaKZRTFT36%IZET
BLL., B FTL I RHAOEREELNIZ, INODATALRL LT, MREKE=
2 =02 DNaCUEZEANaKZ FTIENaCl-best =2 —0OYnb A7 0—X-best =21 —10
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JIREDLBZIEERLIZUNDOMBE T TOLDOMIRHIC L 2)REAETRE —B Lz,
BestfIBIC L 2 HTIE. MO T TCOHRTIIA I O0— X best=2—0O »i216%
(EWBET)N538% (NaXRZTTF) WML, #IINaCl-best= 2 — 10 »1339%(EH & F)H
516% (NaRZHTF) WD Lize UAULARRTIR., £=2—0 2 OBest TIMIZ & 5 7
WEHBRATENXRZATTHREDOZEWR 2L, /77X =DM BTHhbHEa—oiZiFiF

BestfIZ—E L CHaFiani,

FRLROMREFTFTOHRIEZ. X7 0—X-best =2—0OYM¥NaRZTF TIRNaClULEE~NFYS
T LERLRY, TbLbEMENaCIBIEIEE NDONaCl-best =2 — OV DHFSIEH K
T60%, A7 0 —X-bestZa—OVDHEERZDOLITNIBTHSZDIIH LT, NaRZ T TOE
NaCIBWIEENDE FI1I. 7% NaCl-best =2 —T >, 46% A7 O—X-best=z2—0
THY. NaRZTFTIINaCl-best =a—0 2 Tld7< A7 0 —X.best =2 —0O HNaClis
BERFEGTHIELERLI, LAUVMKRITHT v PEMOARAERTIZ. SO L) REL
BEREkhol, INLDOI LRBLAIORBRTORRKREIIRLY) . NaRZTFIZBV>TNaCl
BEZIEANaCl-best a2 —OrhpBbRA7O0—Xbest —a—OYRKEDLBZ &3, Nak
ZTCOURREBMNBIEN THE2ZEEZRLT S,

BEFF T T3, A7 0 —Xpest=a— O Y OREIENaCIEK (1M ) ~NDOHXIEEIZ.
32% (EHRT) 72589% (NaRZHT) WML 7z. T3, AHEREGERE (EWHRT:
60% M5 NaRZHT: 101% X LF) L3 F—8T 5, T/ T T, NaCl-best= a2 —
OYDRA7O0—XEHE (0.5M )NOHMIIEEZ. 29% (ERWRTF) »510%UTF (NakZ
TF) WEFHLEY RERETLIIHBT LI, 38% (EWMRAT) »571% (NaRZ &
T Uiz, EHRABRTEINARKZAT T, Nall BRVICIEEF T 2 RINEE = 2 —
OUAMINL. NaClE HUWMBIDHMIMERA LR Lz, Thonl ehb, {ERBTITHY]
TERVIKREDOLZALANaRKZ FTOMKAITYZ v MIBWTRETWAIENEZXLNS,

4. 2 WHOZI
WRRBLITE) T v PERIOWMKER R =2 — O VEMERITL2ALZR TR, X70—X

best=a— 0 DEGRENaCHFI (1M ) ~DHAMMWIEEEE., 60% (EWET) 25
101% (NaRZRTF) W LR L. NaCl-best=a—O DORBERI7 00— BB (1M )~ND
BXNEISEET, 38% (EHRAT) 2571% (NaRZRET) WERTHI LRSI NT, &
NHoDZ &, NaRZTTIE, FEREEWRIZHEREUT CREFAT EEMRICENTNS
M. BBEIS LMK EEREBINEETHZZLERET 5, 7205 X7 00— X best
Za—OYORBENaCIEBEANDHEINNEEENNaRZRETTLERT 2 Z L3, DYSEF
CEBBEDOR 70— XEROWHAN, BHNED GBEN2CIEEOKE ENaRZ T T3
Mo>TL B EERWLT 5, —FANaCl-best=2—0O VDEMEX 70— XEi~DHEX T
IEEEANaRZRATFTTLERT 22 &3, BRYEIE O NaCIET ik O URE AT P A3 I W1 BT L5 79
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BEZA 70— XBBOKRBTENaRZTFTTLIUM>TL BT LE2RET 3, TNHDWRHRD
ZEALASEIT 22 > T PiE Salt appetiteZ BT L. LA LT TEDASHE 5 S5 B NaCIiF i % Na
RZTTIRFATHINTZ2EHXbNS,

5. 5%DNM _
ChETCKRR =2 —o OMNBEEBFENZUIRIE. EXHMBHUYTIT2bh TE A, KK
BT CREMBTEMMNEFLER £I3F X9 W2 & ORI SUL BN 92 WF 7% 13 8 R i
TYHDWEMATIT L BEHEEZ 10N 5, AR TRIBITARILEZM 2 LIT &
D, MEREHTEZ v b MW TEMOD — KK RETHZWRE roll—=a2—0 >
EUZHEIWLERT D EANTEZ, MRERFONRTRIIORILC LY, MK 2 —
O OWRREMBIIX I 2IEEMEEZ, ENATBLUNaRZRA T TLHERM L. Z0R
NaRZBETTIE, BREHKRIZABETEEL>TL 32 Z EMRRE Nz, MERFHTIZ v b
RV ARBRE T, DNOMBYDE NG RBREREKNE Rz, ZOREEL
T, DN OREAS, BERET . BEQRRE, EWB L ONaRZERMIR DS, Sig > 7o K5
ZyhewVolRWTFTHARLGN 2 LICL3LHxoNE, SHEOTTE LTI, WK
WKBITEREDELENaRZ R T TITHFEMITRIEYT 5 Z &0 B KD KK B Rk 8L 81T 1
BITBICEMELEMEE =2 — O DEEELL L ORBRMALBETHE EEZE X LN,

6. X #k

1) Denton, D.A. Evolutionary aspects of the emergence of aldosterone sccretion and salt
appetite. Physiol. Rev., 45: 245-295, 1965.

2) Contreras, R.J. and Frank, M. Sodium deprivation alters ncural responses Lo gustatory
stimuli. J. Gen. Physiol., 73: 569-594, 1979.

3) Jacob, K.M, R. J., Mark, G.P. and Scott, T.: Taste responses in the nucleus tractus
solitarius of sodium-deprived rats. J. Physiol . 406: 393-410, 1988.

4) Nakamura, K. and Ono, T. Lateral hypothalamus neuron involvement in integration of
natural and artificial reward and cue signals. J. Neurophysiol.55:163-181, 1986.

5) Ono, T., Nakamura, K., Nishijo, H., and Fukuda, M. Hypothalamic ncuron involvement
in integration of reward, aversion and cue signals. J. Neurophysiol. 56: 63-79, 1986.

6) Nakamura, K. and Norgren, R. Gustatory responses of neurons in the nucleus of the
solitary tract of behaving rats. J. Neurophysiol. 66, 1232-1248, 1991.

7)Nakamura, K., and Norgren, R. Taste responses of ncurons in the nucleus of the solitary

tract of awake rats: an extended stimulus array. J. Neurophysiol., 70: 879-891, 1993.
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Fig.2 Mean response profiles of the taste neurons by the best-stimulus category under the
two diet conditions. A: Mean responses of the 41 NST neurons recorded from Na replete
rats and the 58 ncurons recorded from the same rats while on a Na-deficient diet. B: Mcan
responsc of NaCl-best neurons. C: Mcan response of sucrosc-best ncurons.
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Fig.4 Dendrograms of the 7 stimulus chemicals in the sodium REPLETE (A) and sodium

DEFICIENT conditions (B) generated by a hierarchical cluster analysis.
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Fig.5 Relative responsiveness of NaCl-best (A) and sucrose-best neurons(B) to different concentrations
of sucrose and NaCl and the other stimulus chemicals. A: NaCl-best Neurons. Responses to the sucrose
concentration series and other chemicals plotted as a percentage of the response to 0.1M NaCl in the
sodium replete (filled upright triangle) and sodium deprived conditions (open inverted triangle). B:
sucrose-best neurons. Responses to the NaCl concentration series and other chemicals plotted as a
percentage of the response to 0.3M sucrose in sodium replete (filled upright triangle) and sodium
deprived conditions (open inverted triangle).
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MECHANISM FOR SALT APPETITE IN THE NUCLEUS OF THE SOLITARY
TRACT OF BEHAVING RATS BY SPECIAL MOVABLE ELECTRODE

Kiyomi Nakamura and Ralph Norgren*
Dept. of Electro. and Inform., Toyama Prefectural Univ.; *Dept. of Behav. Sci.,
Hershey Med. Center, Penn. State Univ.

Summary

Dietary sodium deprivation alters gustatory neural responses to the sodium stimuli both on
the periphery and in the central nervous system. This change is thought to influence the
compensatory behavior that restores sodium balance. Prior investigations used anesthetized
preparations, across subjects designs, and in one instance, diets that differed in nutrient, as
well as sodium, content. In the present experiment, we used the same awake, behaving
animals before and during dietary sodium deprivation, isolated single neurons from the nucleus
of the solitary tract (NST) and tested their response to a battery of sapid stimuli. Rats were
fitted with a cranioplastic cap and two intraoral cannulae and trained to receive their water while
restrained in the recording apparatus. During the first recording session, they were, maintained
on a sodium replete diet (sodium deficient diet with 0.4% Na added) and 41 NST taste neurons
were tested. Subsequently, the rats were switched to the sodium deficient diet for a minimum
of 10 days and then an additional 58 NST cells were tested. Finally, the rats were returned to a
sodium replete diet.

Under sodium deprivation, taste responses to the 4 standard stimuli were reduced. The mean
response to NaCl decreased to 53 % of its pre-deprivation level; that for sucrose dropped to
41%; citric acid to 68%, and quinine HCI to 84%. The other stimuli exhibited similar decreases
--, monosodium L-glutamate (MSG) dropped to 39 %, glycine to 35 %, and Polycose to 61
%. Based on the the best-response categories for the 4 standard stimuli, the response profiles
of taste neurons were not changed by the dietary conditions. Compared with a prior study in an
anesthetized animals, the change in diet conditions in the present experiment failed to produce a
shift in NaCl responsiveness from NaCl-best neurons to sucrose-best cells. In the Na-replete
state, 61% of the activity elicited by NaCl occurred in Na-best cells; 33% in sucrose-best
neurons. In the depleted state, these figures were 60% and 26%, respectively. At higher
concentrations, however, deprivation did alter the relative responsiveness of gustatory neurons
to sucrose and NaCl. When the animals were sodium replete, in sucrose-best neurons, 1.0M
NaCl elicited only 60% as much activity as that produced by 0.3M sucrose. When depleted, the
response to strong salt was 101% that of sucrose. Similarly, for Na-best neurons, the response
to 1.0M sucrose was only 38% of that to the 0.1M NaCl standard in the replete condition, but
rose to 71% when the rats were sodium deprived.
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