20. RicBBERETICEIT 2 EIEOEIRTEN SERERICRT 2H% (N8920)
8 K ik & GRS

FRUYLORBIRB, EIcHELE X SMMORERESL L CERTENTY 2D
SR L TR 12 ORZ BRERE TN ERRD ED, UFO320EREH
BRok, FALEYYARWTNBICREOET., 8:00-20: 000 EEFMOD L THIKL
BEKDOELLTHRIRTE B LI RMBTHAFT LA, © 0.95REKDPreference(RiE
KK B RAUKEIC SO 58 ) I3 8% AR (Na: 2. 208/8) L ik DA T 2 BMEAEF L %=
BT 5L A00THo ko T RIH L. EALE TR (Na:8. 0ng/g) & Hik 0T 2 AMH
BLARBAET LML ARICE (22, ¥, BEANATOBRBASTY. Hiko
ATIER L. %‘E?Ji<‘:ﬁiﬁ?ﬁ@iﬂ?ﬁ?ﬁﬂl%ﬁﬁ*?&)g&0.0025%73‘6 2B &K= ICEW
BMNET2S L. AEKBEND.9%Ic% o 7= & & DPreferenceld 753 T . il H #l R K D
ADL & tkblﬂt‘bfﬁﬁb:ﬁ< 7o Te. OETSAMRNIC X 5 EEOERXZIKBAIE R
BT I B & RET Y Sk T WH AR (Zn:50ppn) T, (G SA TR (Zn: 2ppn)
TE5~ THMAE U ARICOW TR UAKER., SR FARE OER#AIFE. 0.025~
0.05¢THoDicx L. EEMMRITEI0. IATHo =, 28, BRI DEHERE
. Mm#fsrALP(alkaline phosphatase)7&tt. FFE=HT (netallothionein)iEtEizD W Tk
RESWPTH 2. OBEAREN Y ROAEERTHICRETCEL BN TOEBED
FALEPAE TEFRS LU0 93&EK MKk ES X ¥EQ2C)T 4 HHMMAT L 72
HH 6 FFM(11:00-17:00), 8°COREICHEL 4HMEEL. BUKEBET4BMATL
o BWRBTHIC LD MAROMM, 0.9%REKDPreferenced iR (40->60%), #R & &
KD 6 RN IR B AN (17->25ng/day) iA b hiz, LIiEEAROERRSF TRIEKRZ
%o tﬂl?b:Ob\Tmﬁbf:c‘::55‘55535)5%%?%"2%&:&U{ETL/T:(BB.B—-»aS.B
CIDIR L. ABKES X ERTIRET LR 2, K. OLAROERIFHAM T 2
EAMAELETY ZAROWTRAROER . T2272 25, BNl IS 3R WFER L]
I240ng/day T H D . BRBBICE > TR LR, . BRICLH0.908EKRD

Preferenceffiffix A b hzho =,






19, EL3RIERITICHIT 3 RIBOERITE S ARIERMICEIT 2% (No8920)
NS G NE))

1. MEE®

HATHEEBA W TAEERBOS W EARRDI GBI T B, = OM
FORMEREFECROERBICE ZRCENMOMB L ERTHEWZ ENE. 2h
EORBLABER: OMEN TR L, AEEREES TREEHHFED 5N T 3.
LI AN, BECOMBETAEOERENS WA OWTEST LLRAZRMEM XN
TWBLRWAZ W, FHOAMEEDEDICABASEALTEAT LAEB L X
RTWaY, EEERMED 5 ORFZEZLALAZDATWE N, 3. BEOAN
REBROWEICH N, HRAZUNMCAFTERZARHEL B2 TN OANDE
¥. BRGCFEREEALRM. 5EUMHS(1BDOBETRTOMRO AEFENR
BERL L TR EHRENTNS '
BEOEBRNWEICLS L. EROWTARRENRS N3 RAL LT, EEHA.
UBMOMAE. MEZEBABATNS, £ FOBEWDZ 3 RBIC & > T REBEN
BREh. TrEET 3N MEL 25, #55(1948,1952)iF . A OBMITMIC
Ko TEMNRET I LE2BELT WS, RILMBEOLOEHARIZIEBELD b
LAERTH B LSRN TED . COBRRRSARBNABREDS 58122
TWATEENEL NS, £/, DAHBTRTHIERDOREIHHRICBE LR
TZEAABNTNE . BEREELTWAE MeOWTER 5868, BEROTAXE
Tlx7% < . MarginalZzEESR R ZHiSalt taste threshold2ZE{b €. TDER. KIEHE
BN B TR OGS D &5l Bertinos (1986)IZ AMHDRERE S MO T &
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BRI T AEENREL L EBMELTVWS, ChHoDHAEEFEL., EMRMOKERR
BIUBERENABERTHEEEERACEORZPEEREINZANSIEZD. 7
7 2%FEoT. UTO3IDDOEREB I 2o 7,

DEERBECEZZMNS LUBMMKES X 22 & Salt preferenceicB{LNEL B
MEIDPERANS,

@Marginalz WK Z R TSalt taste thresholdWBALT ENE INERNS.
@ERICEE L L %iz8alt preferencels LJURBERBIELT AL IM. X

FOLEDHFRORILEFANS

%B. = TE>Salt taste thresholdx iz, w7 XIcEE KL RIEKZ BHIER
TE2E3IcE52. AEKBERBRAICBL LT 2L &, BEKHKE L AIEKEK
KEBICHONRENELZBENRIBEKBEDNS L Th D, Salt preferencelid. ¥
510:@’%7}&:\ Salt taste thresholdk D EWIBENREKEBHICRRTEDS LS
cEx L. AEKSKKEN, SHKEBEEK+RIEKCEDZTG%)ILELTTE
xh3., £/, NarginalEHMRZHRBLIZ. $E. KB, RABOHIPHRBL W
SRR C . BN ORSRER L UNEREERLTED . A0, MEHOE
BURUHNEERIDERICETIZRBEEXT,

2.1 ZBRBWBIUEATLE

ERALEHMWITILTIRREYYRAT, LEFORYH—FKA— tHOT—I THEA
REBELE. 87 —VIicidRAkB22EKEy FL. EH550BKEN S BEHBICKKT
£3k5iIcLr, EREBITHABIR2AL DEEKEAN . FiB20~22CUAT.
#3E)T . 8:00-20:00% B L FAMBEAMOL L THEL 2, BIMBRBNOF 28
BARUT. BESMAEFERALE. RroBickse. COEBEANOEBRRER
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50 ng/g. FHRYUDLIREIZ2.2 0g/gTho7=, kB, HAR. (A8 128 H10:00-11
:00iCHEL =6
2. 2 EEBREH
2.2.1 EB1:ARBEREOEL 388D XUBKMKIZE 5. Salt preferencedZ
LIzoWTDOER

1GEBRDT T A% 8ETOIMICHT. B1HIZ. BABL2 2452 3EEKLL. B
HEMT2EAMAELE, B2HIZ. WAKEL22FK2bEEKE L. EREMAMN (Na:
8.0 mg/)T2AMMBELE, BIMIBEMMT. HABO—-FHE2BEHEK. 0K
KEBERIEKE L., BRIEKEBEXZ2HB %120.0025% . 0.025% . 0.05% . 0.1% . 0.2
%.0.4%. 0.6%DJEICEFTWE, 2HMATLZ, ThEFhOFHT2AMMATL
Ek. ETOBIRBWTHAKB2ADS S 1 AIZEBK. o1 A120.9%&EKIZL

T0.9% ®’IEKIzx § BPreferenceZ FAN=,

2. 2.2 ZEBR2:BHORERBICK B8alt taste thresholdDEIbLICOWTDE
B

SHEHBOY T ZAEZILTD28IchiT. B1HIZEHESRBECnRE 50ug/g). H2
RIZEEREH CnRE 2 ug/odLE, AEMGR4EMIIEKEI2ALOEE
KTHBLE., fIEME® 4 EM»S 6 BHIC»IT T, SHEHKOBEICDOWTSalt t
aste thresholdDBEAT2 2%, MEIF. BHKEFO—FHE2EEK. a2 R\EKL L.
RIEKEBE#2HB %120.0175% . 0.025% . 0.05% . 0.1%. 0.9% . 1.6% & . JHIcE
FTwa, BEKLBBEKOMKBEZHUBLE, COBRI—FIVHKERTTEZL. BHK
KEREDANYADY Y YR LTOREZ DB L =2, MBFEHLELRFR
XatrickniEL . mi$PALP (Alkaline phosphatase)iEf % Bessey-Lowryik T #l5E
Lk, ¥/, FE. BB, k. ORB. XBE&. XBHL8BRLE, Zhb6OEE % HE
TRARILLZ®. RFRAIWICIDESREE L. X 5ICHFBPOMT (Metallothion
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ein)B% . 2°°Hg-binding i CHETETFETH 5. SHOBD BEIHDWTRMATER
L6 AMIZBKBII2 AL VEEKTHEEL 2, MEHEECEMP S 8AMICHIT

T . Salt taste thresholdDHEATR W, TOREBEHELTHROGH £1T2 2%,

2. 2.3 ZEB3:ENICBEI|ck 3521t preference, REFME. BLU . FROD
Eikizow T OER |
0GEROY YR ZURET 2 2RIES A, —FORREATCRAMAEL., #0150
BiZAAMBEETCHABTLAR. B0 6 BM(11:00-17:00), 8°COERICHEL 4 BH
BEL. BUYETAHMATL:, AR DEHIERMAM L BEKOATHAFL.
B OREIIEEANB IUBEEKRLII%REKREEXE, RAKELREBONER

BHIL0ICBC Rk, ¥, 2TOYY ADEBREAZEH10:00216:00CHE L

%o
3. B8R
3.1 =ERi1

ZEED0.9% BIEKICH T BPreference® Tablel [cR L2, BEER L BEEKT25E
MEAELETY RD0.9%BERICH T APreferenceldd0.4% THo %2 TNITH L.
EAEANLEESKOAT 2 EMABT L ERICIE61.5% . HRERIR 222, B,
BEANOBETH, BEKLAEKEZER. AEKEER2 LT 26 2 AMARTL
BT, Preferenceid75.5% 4D . BEMN-—BEKBLEBELTHERICE R &

3.2 ZEEBZ
hE. BAE. HAEIconT. BERANLEEANROMOER 2 £ 2 RBMM
hEABULTABREN- =, MEERALPEE £Table2 12, MEEHES L~ %Table3

RRUE. MERALPES I, BEMANE. BERAF L bIc. XREABRICHN. 6
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EEB L 8AMBICKRERICEWEE 207, /2. BEMNBHOALPFENIZ. 6:8M
B. BB dic. EBEAMBLEXR FEICELS 2>, MBPFEHRL VT, B
HERAMNTREREMPERL2ERZ AN E»o 25, BEHAH TIZ. 658ME.
SEMB L bic. ERMAMKICHRTHBIETLE, 2. ARLHEBRTZL. 638
HE. 8 EMBe bic, EEHABHOMBEPENR L NNV ITEEEAMBFLERTEREICE
Dok, CNODERMS . BERMHHTIX. 6 EAME. SHAMBEL bIc. EBRAXRS
RBlcho2eHliEhdh. ZhhiMarginal deficiency Wx 3 e S hiz4ik.

BEPOERSBEMET A LI > THRAIh 2, XERMAMKE4~6AML 6 ~38
BREIICE T 5 Salt taste thresholdD AERZE R %AFig. 1I2m UL =, BE SR F DThresh
oldiZd. 4~6@ME. 6 ~8BHMEHDOWTNHRIEKBE.05%TH >0, (KEH
BETII4~6HHMHE. 6 ~8HMB L BIC0.1%NTHN . WO LZBHEOLANEE

ahiz,

3.3 E&RS3

DREOEEEMAEL2KT AHOFE. RAE. BHKER. BEKOALG X R, B
BAKL0I%EEKEZEZAEHLEDICEBUHMEZEL THELZ2EDX2< . AROMIC
HEERERZNP2E, SHEPHG8HBRMITITRIBELEFBEL TR > AT
FEOEMI 22N, BEKOAREAERH. BEKLII%RIEBEREZERXERL
Hiz5 HE» 5 8 HHE (Period 2)0)?§ﬁ§75§1 HE»5 4HHE (Period 1), 9SHBEM®
512H B (Period HOB/EBLHBL T. HRICZE (&> % (Tabled4), X%, 0.9% &
18K ICx 9 B Preferenceld . BNEE %2174 o ZPeriod 2icBWT . ¥iEDPeriod 1&
Period 3D & E L HBLUTHEBICKE 2> (Tables), CNL EDHMLAEKMNS
DF MYy LAEREITable6 I2/RT & 3 izPeriod 2THRICELS 2o =, Fig23EB
BEOELERLTWS, BEMBARITIZRLENRT, BEAKOA2E5 X TEBICE
ZELEAHOERBREEROKBEENFERICEL ZoTWnaN, ABKEZ2E5 X TERIK
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BELAMTRARRETIRRO 2N,
4. EE

EBR 1k > T, 0.9%&EAKICH T BPreferenceld. 7R METLTERABNE
FRICHRIKDRIEREICE S TEITEZ A bro k. THIZ. BREDORIBHEME
. RMENDSalt preferencelc H WA RR T L AT LTS, ¥, RBE2TRR. &
D EIRMBIZ L - TSalt taste threshold¥Eb T3 ehmMrOLNE, ThHD
ERIT. BRORZRB(Marginal b 2 WIIEBIED)N . HHBEIMELE(LZEHIL
ZFRLTWDS,

£BR3T. ERNVERNZAEENEHENAVEBITIL. EOI LN BERNTO
EBEEFICHBLTIWAZLYVEEIRE, CORROADZALIBZVWEDLISA
HThd. 7vVFTry VIOKAZEICE>TIy FORBEERIEMT S L.
COE. FERAGREO1 D THANST(ESH2 ARELE)OEEZHAMEF L L THEL
JNTFRLFYUNBBELTWAZ b2 TWnwd, BRABMICE 3RV EVHRABO
EHAEERERMIEELTWATRENKEWLELX6NE, COLE—EOH
RENS, AEOZEEMABRR TOFBEFICHAMICBWTED . BRORIFHMIZ
BERBEADHEBEWARLBZN, LML, B2 OEBRTIX. AR, BRICL R
BEOHMAB XA bh6T . FEOENZP LI LABARINTVS, &
DZLE. TEANF—NFIVADTEN»SEXSLBERTIBI 2B8ENZ2SBAEHRN
2. PROTIANF—UBEEDLILICR 3, AR TSICHBINE WRRTI
CAREBEWZEREIMIZONTIR. HEZRFH2ETIRBETHILERAGN S,

5. GOMARE

ChETOXMARET L. BRABICLZ RN EVHBOR LY AIEHRIMERM
RBISLTWATEMNKEWLEX 603, £2, GHB(1985) P AK 5 (1988)1.
b rOEHICHT AHEICHMRETARERL LT, EROMIC. EYI VAL AYY
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L, RTARYTIL, FRYTL AYVTLEETFTNWE, ChbeDZ b, ERERS
ZHP. ABEOBBMEH2EILIV AL EDIYIRADRG AT aA-NT7 I VIREZNE
TEHEFETH S, ARIC. BRPF. BEREBPOANYTL TRV TL, F R A
AT L, BRBEAMEL. BMBLOMREZSNTILEND S,

Fr. BRI Z2AEENEBORLY. BERTORBETAMCEZDOEERERICEK
B5HLOPEPOBREEITED. FIZIE. TORCELVVRBES21T% > TEER%ZS]
ERCL. AEENBOERLZFARL . HH5nE. BEANOHERBLWIHE»S. &I
BR:BREFOMRERE T S22, BERAEPL. BH0Y—RE2EXELEOARE
FEWOELIZO VT, RERZIWETEZIFETH S,
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Fig2 o
J ¢ 10:00-11:00
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=)
L °C
c 38+ 16:00-17:00
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Mean & S.D.

Marks with different superscripts are significantly different (p<o0.05).
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Table1l : PREFERENCE FOR 0.9% NaCl solution (Exp.1).

GROUP 1 GROUP 2 GROUP 3 ANOVA
Solution 0% & 0% 0% & 0% 0% & NaCl solution®’
Diet Normal?’ High-salt®’ Normal
Preference 40.4+9.2° 61.5+13.8° 75.5+11.1° p<0.01

% Values show the mean+S.D. of preference for 0.9% NaCl solution.

% Preference was investigated after 2 weeks of breeding with each solution
and diet.

% Statistical tests were made after arc-sine conversion of the data.

% a,b: Values with different superscripts are significantly different by
Duncan’s multiple range test.

% 1): Concentration of NaCl solution was raised from 0.0025% to 0.6% every
two days.

% 2): Normal diet containes 2.2 mg/g of sodium.

% 3): High-salt diet containes 8.0 mg/g of sodiuam.

Table2 : PLASMA ALP ACTIVITY (Exp.2).

DAYS OF SACRIFICE

DIET 0-day 42th day 56th day
Zn adequate®’ 101.2+20.31¢ 57.37+22.61°* 46.12+ 7.48°*
Zn deficient?®’ 101.2+20.31* 31.96+ 8.98° 25.54+ 7.48°Y
ANOVA«« v v s (Day) p<0.01; (Diet) p<0.01; (Interaction) p<0.01

%  Values show the mean®S.D. of plasma ALP activity (IU/D).

% a,b: Values with different superscripts for the DAYS OF SACRIFICE are
significantly different (p<0.05) by Duncan’s multiple range test.

% x,y: Values with different superscripts for the DIET are significantly
different (p<0.05) by Duncan’s multiple range test.

% 1): Zinc adequate diet containes 50 xg/g of zinc.

% 2): Zinc deficient diet containes 2 ug/g of zinc.

Table3 : PLASMA ZINC LEVEL (Exp.2).

DAYS OF SACRIFICE

DIET © 0-day 42th day 56th day
Zn adequate®’ 0.85+0.12 0.84%0.08 * 0.88%0.04 *
Zn deficient®’ 0.85+0.12° 0.47+0.07°Y 0.49+0.08°Y
ANOVA«+ v vs (Day) p<0.01; (Diet) p<0.01; (Interaction) p<0.01

%  Values show the mean+S.D. of plasma Zinc level (ug/g).

% a,b: Values with different superscripts for the DAYS OF SACRIFICE are
significantly different (p<0.05) by Duncan’s multiple range test.

% x,y: Values with different superscripts for the DIET are significantly
different (p<0.05) by Duncan’s multiple range test.

% 1): Zinc adequate diet containes 50 wxg/g of zinc.

% 2): Zinc deficient diet containes 2 ug/g of zinc.
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Table4 : FOOD INTAKE (Exp.3).

GROUP PERIOD 1 PERIOD 2 PERIOD 3
(NaCl solution) (1-4th day) (5-8th day) (9-12th day)
0% & 0%) 4.81+0.89° 6.04+0.93° - 5.02+0.76=
0% & 0.9%) 4.95+0.81° 6.08%+0.78° 5.00+0.92=
ANOVA «« v (Period) p<0.01; (Group) NS  (Interaction) NS

% Values in the table show the mean* S.D. of food intake (g/day).

k a,b: Values with different superscripts for the periods are significantly
different (p<0.05) by Duncan’s multiple range test.

% In Peiord 2, mice was exposed to cold temperature for 6 hours (11:00-17:00)
everyday. .

Table5 : PREFERENCE FOR 0.9% NaCl SOLUTION (Exp.3).

PERIOD 1 PERIOD 2 PERIOD 3 ANOVA

33.71% 9.56° 54.60+ 5.42° 34.73%£15.11° p<0.01

% Values show the meantS.D. of preference for 0.9% NaCl solution.

% a,b: Values with different superscripts are significantly different by
Duncan’s multiple range test.

% Statistical tests were made after arc-sine conversion of the data.

Table6 : TOTAL SODIUM INTAKE FROM FOOD AND 0.9% NaCl SOLUTION (Exp.3).

GROUP PERIOD 1 PERIOD 2 PERIOD 3
Diet & (NaCl solution)
Normal®’ & (0% &  0%) 10.48+1.95°™ 13.16+2.03° 10.95+1.65°>
Normal & (0% & 0.9%) 17.88+2.48°Y 24.84+2.45°Y 18.04+4.20%¥
ANOVA .+« (Period) p<0.01; (Group) p<0.01; (Interaction) p<0.01

% Values in the table show the mean*S.D. of sodium intake from food and NaCl
solution (mg/day).

%« In Period 2, mice was exposed to cold temperature for 6 hours (11:00-17:00)
during consecutive 4 days.

% a,b: Values with different superscripts of for the periods are
significantly different (p<0.05) by Duncan’s multiple range test.

% x,y: Values with different superscripts of for the Groups are
significantly different (p<0.05) by Duncan’s multiple range test.

% 1): Normal diet containes 2.2 mg/g of sodium.
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Behavioral and physiological aspects of spontaneous salt
intake in mice exposed to various environmental conditions.

Tsuguyoshi Suzuki, Hiroshi Kashiwazaki & Yasushi Dejima
Department of Human Ecology, School of Health Sciences,
Faculty of Medicine, University of Tokyo

. Summary

Spontaneous salt intake of male mice of ICR strain was inves-
tigated in the three different experimental conditions. In all
the experiments, animals were housed individually in polycar-
bonate cage; two water-supply bottles were set on each cage, and
animals could choose a bottle to drink freely. In Experiment 1,
ten-week old mice were given normal diet (Zn: 50 u g/g, Na: 2.2
mg/g) and distilled water (Group 1), high-salt diet (Na: 8.0
mg/g) and distilled water (Group 2), or normal diet and distilled
water and NaCl solution (Group 3) for 2 weeks. In Group 3, con-
centration of NaCl solution was raised from 0.0025 % to 0.6 %
stepwise every two days. At the end of 2 weeks, preference for
0.9% NaCl solution in Group 2 (61%) and in Group 3 (75%) was sig-
nificantly higher than that in Group 1 (40%). In Experiment 2,
five-week old mice were given zinc deficient diet (Zn: 2 u g/g)
or zinc adequate diet (Zn: 50 u g/g) for 8 weeks. Growth, =zinc
levels in various organs and in plasma, hepatic metallothionein
(MT) contents, plasma alkaline phosphatase (ALP) were measured at
the end of 6 weeks and 8 weeks. Taste threshold for NaCl solution
was investigated at 4-6 weeks for a half of mice, and at 6-8
weeks for another half. The threshold was 0.05% in the zinc
adequate group, while 0.1% in the zinc deficient group, in the
both tests at 4-6 weeks and at 6-8 weeks. Plasma ALP and plasma
zinc level in the zinc deficient group were significantly lower
than those in the zinc sufficient group both at the end of 6
weeks and 8 weeks. In Experiment 3, the effect of repeated short-
term cold exposure on spontaneous salt intake and colonic tem-
perature was investigated. A half of ten-week old mice were ex-
posed to cold (8C ; 6 hours per day; 4 days), and another half of
the group both with and without cold exposure were allowed to
choose between drinking water with (0.9%) or without (0%) NaCl.
In all the groups, normal diet was used. Mice provided with NaCl
solution showed increased salt intake with cold exposure.
Preference for 0.9% NaCl solution increased from 40% to 60%. To-
tal sodium intake from food and NaCl solution also increased from
17 mg/day to 25 mg/day. In mice exposed to cold and provided with
NaCl solution, colonic temperature stayed unchanged, whereas in
those without NaCl solution colonic temperature decreased sig-
nificantly after cold exposure.

—362-


SSRF020
スタンプ




