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BW: AaFEb, APEAREEBNES 2B T, bRAFOHRE»SOBERER
BEXEBBLPEREAKRARTER, BifR+svey (VDS iEE L oER I
DNT, E FBEUSy FERWTERBZ EEAME Lite

HBE: (er) RABHE (21~328) 2HBE LT, #E (0.16mlkgb.wt) o&
Bk (0, 0.15% L0030 M) 20O0R#EIZEL, BEACRZ2BRL, T0EBLUV
BEEOEALZRARIE, (5v 1) TEAKZOLETUHRNACRESTH3HIKTEH VP
EEFUHAROREEH T3, OBRCEBELEITFT—F IV b0REKBS D
HEEANE, B5EhaEAKORESIUEBEG L FOBELEILCREESh. T
MmEDESHETTEbh,

BR eroboutid, EREEK (0.I5M BRTERoBHIZIZZABEILE
Zwohlhrolck, K (OMEEK) offMic k> CERERIR, SRAEEK (0.3
M) CREREAARBERLE. Sy B3 VPELESWMBOEH HT 30
BRERAEEKFBOZLE T, BT 3REMOELCHELIZbDTH 21z BB,
k (OM&HEK) 5k VPELESWMBOEDHE MHE,. % (0.3M) &EK#ES T
W HZREBDD O, B, 0.I5SMAEEKCE EERLELBDLoNE, -z, T
mMEWEZ, WFhoglEkBESCcsLwTbEICEPEREZRLES, KELEHIRD
bhith o,

EE . CNGoMENPS, £ FoBT3REKBERPCB T 3REROEIE, &
BRI AVP Rl TS HES T3 b0 ThdZ LBEESH, 0~03MoEgEKD
FEREBELTR ., SESPERRRE N 3BRPoREBEOEZOREOEBECRAL, 5
PUDEZDOREBARECHIGELEKOFE 2AG T I3BBOFELTRRTZI2bDERED
hito ZhboZE(iE, FEHICPE (0.16 mlkgb.wt.) ORIEKBRICE->THFREIN B
LEbiz, REBESIRL, kB OREBELICFET 3ROACRDEN S Z
Lo, OREBBRCHFET 2RETETHEBBP OREMEEHROROEATNIZAN LI
FHRIGH - ER2BERRSo—ETHEI b LIERSh,
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MENBOREEOLR., D5 EORY Y, KKTHERL, [
BFiTEAgEronoNXYV Ly vy (VP) 0F W2 REL., REBEOBREEB LU
BoEHHHBCRAIRHINIZLIEZ, BCALGhEEETH 3, AT,
KEoOKZHRODZEICE->T, AIRBERT B3I LI ICEEVAIOBENLTZEAR
THhY, ThitldhEEEEDETICE->T, VPORWBEEPT BZ LiIzk3 L
WO EBEZZHFIHCHENTWVSE, Ll b, MEERFEEOELLEZL OS2
WEREOEFTCLVEOROEBRICLE>-TLEEDFRSER T 22 &8, FFREP
BEZEDTFHERIE PV TERI N T, ZOEEE, OFREE - BHD 30T
ELCoBEILEHBECHETS, KoZTEREBR L FREGCRABGREOENE T
HEIE3bOTH-o o
AHFRECE . IEABUHRBEOKBATEB RS T 2R E, Bkt 3Kobk
HHATEoME» 5BAR, PEEECBEAGBBOB AP OERL, Z0t®), k
FicbnTid, K3V ERBEKEBRIEORESIURKRAEEDEREILIZ D
Ty Ty bbbtz FICABRBREREORKTE VPELQWHEREP OO R IV E
VHAWIEHET O TR EITIR 27,

W e A &

.t P2ZAVWTORR

20~25 0 BET, REZTBE2FEL2VWEY 422 H%RE (46.0~850 kg,
61.2+1.9kg) &L T, OBBEE - BE~OKDIE REKPBSTOKORES
FURBEE~NE A HBEARNI, ZERIT, BREVAFOBRRZE K. B
| BRI, DI, L, BRI, REDBESFBIUKIOST D DITEAT &,
ERUADI—E —, X, EPLECoBRLBELELE, £2TOERIE. TR 1K 30
SIhEEN, B ELFBROBTRIRT I >5EEI N, o, BRBFICR
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EREN., BLIUBRT3AROBRIEDVLTR MEHALZEFA T IV,

TR IE . ROBRBRUAZ BT eBo ¥, EXLBCTBITEIGEL
EMOREN (HEB) &. BcFE 1B S0scHEsh, Tok 200HRBTRE
BRLUio BELAMNBREMZ 3ELBRLABREC2VLTR , ARE (ER&.
20.3+0.6C) 2H{ME el JWMAER . —BOHRELERVT, HWIZORE®EE - &
ERABRCTELESLIIC, 200 BIFTEE (0.16 mlkgb.wt) ZIRATFTT Z &
L. OBRKCEREMCEZELE. RELAZERBIUCERBILUTORITD
5 ;

ER;BERE (0=12) &, Zo0HRBIAT SN, Wb A KEERL
o BlcRtiz ., LEFWERZ2ARS tdfFabhich, HRER mERE (Ia,
b) OERELEIC - TEREINE, 28, BROEAZUToLI RIS
A

Hlaf:0.16mlkg DEBEAKE® 5 < D E209 DT THRATT (n=6)

EIbe: IBOEFEKEZ, ZPD> bITKATFT (n=6)

Slc: REKEROEN T, 20@452ROPH 3 (BRAK) (0=12)

ERI; BRE (n=22) &, ZO0ZERBIHI BN, ThEhEREK, £E (
0.15M) &k, 0.3MAIEK%20.16 mVkg R L 7=o
EhHak: 016 mlkg DERBK 2205 THRIRT 3 (n=9)
ZObE :FUCED0ISMAREKERUERACKE (n=6)
ZUcH:FLED03OMEEKERCERTHKY (n=7)

RizRRE. ToB2ELCHEL (mmin) , Z0#% -20°CIcTREFLRE, &E
DEFERAECE . RaFE2A VI EAEL, OSM-1 (&EBIFPFT) 2EAL .

2, 5y FERAVTORR
#Sy b (220~350g) 25SEA LT, OFEEARCEEL,. BELEZE=
—WHZa—LEDKkDBIVIE AREKABMESA, TORORKTH VPELMR O
ANVEVHWEROEH 2RI EEEBFHICHI
Sy bz, mLa VBT (1.2gkg b.wt.,ip) T, BETEERE (SR-6,LER
¥) CEEL, TEABEZSCXF L 28 (AEI0pm) REESEEZFA, BEEL
o TE4REE =S M A (0.5 msec duration, 0.8 Hz) THTHREZF I THE—
MEEHE, BELEA (SON) CHALLHFRIEEREZ LD THRAFARIRL
TRIE LR, AWM FESEmIE /S Ly 7 RF (GD-1.5, RHF) ZESmIFME
CTMBRUTERLE, BERAERCEPRIC &K (2% Pontamine Sky-blue) %Z#&» L
FERBEEK (0.5M Sodium acetate) EEALTbOEEALL, EEOEREN X
I~1TMQ Thot, $ITHRABELTTE—HREEHOREOK, TOBRBEE
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HoNa—vhb, BMAXYBRSEH2RIVPELMEZ S EEE L~ (Poulain &
Wakerley, 1982) o #0#., RETHSHAOMNBREEL2T &, BRKEED (&
WiES) 525, WEARK~N 0&EHRBK (0.16 mVkg) oBRSOXLBERT,
S5iAnEBRBE. L To@EDTH 3 ;

1) &K

2) 0.15sM &R K

3) 0.30M &g K

T, MEOREIE KRB E 0D 1T7% - 7,
WA R E

HEoTwEEOEBERTEICIE, ANOVA B X U Duncan & 12 & » T &y, *
IEodHBMBEOLEZ . EEFALBREREICK -7

WFIE RS R

1, £ treBiFd3ERoBE

1.1, %1

PBEO=ZFRBICB T ZREIEZ. ThEh 0.69+0.11 (F Ta®) | 0.64+0.13
(B 1b®) X U0.71+0.14 mVmin (F IcH) . o, RKEAER, zrh<h
995+24 (FE Ta®k) , 977+59 (B 1b®) & & U 957+25 mOsmvkg (FlcE) ©d-
oo ZThhHMDECIE. BALEFREEINZNM -7 (ANOVA, Duncan’s test) o

AREAkBEUBRPR OB R, Fig. licP@BaioE: 100& LicRBEEL TRT,
b, EBH lalcsTid, ZERKkofBF 200508, RATREDEMD (
0.82+0.08mV/min, P<0.05) # & URBAE O ET (910+45 mOsmv/kg, /%0.05) HEE
dhite UL, To#, BEEZEL I UENL, 60~805% I FIHMETDIEI
EE LI, ZhEiEBEHZ, BLEBokzRARcbEbsd, TbHCE, ME
CEHE EAHLHNT, BRBEZESALBEIccBTHRIKERTD - oo

1.2, &1l

T O==ERBE LB TIEFREE, 2h£h 097+0.34 (FHaz) . 0.70+0.12
(B 0b#) & U1.04+042mlmin (F Dci) . T, REEE . ThZTh
949+90, 962+67 35 & UF901+117 mOsmkg TH - 720 ZhEDEE ERBEM THAL
ZZAD S hich -7 (ANOVA, Duncan’stest) o MIBEDORES L UREEE DE
BT, Fig. 28|z, ZYKICE30RHEE -CHEROPIHRF E Dadk)
Tk, ER [aBFE, MBRPcHT 2REDMEM (1.20+0.07 mVmin, /<0.001) &
UREBE OB (870+258 mOsm/kg, /%0.01) , T hbbEREFIRSED 5h i,
theEMBHIZ, &%k (03M) BEKkPHBoOZRRE (F lUck) ToRE (
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0.88+0.06 mi/min, /%<0.05) HF X URKEAE (1,017+87 mOsm/kg, 20.1) DX
ERAA2RLUEk, THDLERENFIRBRBEL L. FRRBRKC LI 23THE, KE
(0.71+0.03 mVmin, 2-0.1) ¥k URBAE (982+19 mOsmkg, 20.1) HEMEER
Eblb&Eizhols

FEHITREEEZ ., REFLIURBEESIZ, BRIhCARBROREBEIVRE
CHRELEEZEHEFL, GEE LI, REEVRECATCHEBEL T (4X0.05,
PRE ; v=-0.993, RBAEE ; vy=0.999) o Z oMz, Fig. 3Ic/RL 7o

TIEOREKTHRELE (SON) wES WA EFTHECEE L 2, 3435,
HoPBBRXHERBREEDNETR LI, ChonE—REOHTERE, 10.1+0.4
msec (8.0~13.5 msec) . FHHREHEFE L. 3.6+0.3 spikes/sec (0.7~9.3 spikes/sec)
Tholto

EEK, 0.I5SMBXU030MAEKBSAIKICB TS, BEXRREFDOXRD %
AT L—tA—2—FR B %, FigdloRL, RELLEZTo VPHWERZBIT 2
EEBRBREREOTPTHRESHEEOSEHHEDB 2 Fig. S el (BREMTFHRE
HEE2E0LLBoNN—ty FEHTER) - ABRBERSEOBREEDHORILE |
305, 0 DRICREL, ToXElkix 2~35#m L o

BEKES (n=11) BT, PHREREEOXEDHEI RS K 0D THHE L
B, 29K I RIEME (48.7+17.6%) EARLAM, 3FHEUER K~ CHBE~N &
BEz2REL, chiEdBH, ShAEAKBES (n=13) Ccid, RER 1H9TH
BlbtAERL, BERIW ORAEDIE (67.9+44.1%) ZRL o IOWREEE
DEAMRIZ, To® 25 EHMLIL, EEAEK (0.I5M) 5% (n=10) T
E, TOHRIELREEShE» 5T,

ARBBEESABMT BRI 2FHREEEOXEHEL Fig. 6 T RL. 5T
hicdBRBEFoREEVHRE (ZEKiZ., OMNaCl & U 7) C4EBE (/40.01,
¥=0.994) LEBREHECEDHBR OSN3,

KBRI|KELOAES N, FHOFE . WTFThoRARBEoBREZE>TH, BT
PEFHNEOEKY (<5.0mmHg) BEHHH, VPEROBREEH OB ICHIEL
EELEBREEhED o1,

EE

itz ERI

FEBCW K DEREZBRULLEREDAK, EREARSERL 22, BWML
IEKDBIE, HEABRREINLLLTHHBERAECELBE25ABE0E T &<,
Flh, ZEBFRICEoKZ2ERECERL ABERECIT ALSEASBZOHON LN &,
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Fh, TOFIRDRORBRVIEFRCARTHE3 2 2E,6, LToEBERSH
5 () imEhiokid, OBFEE - REAREROBERB ISV TRIT I,
FMERBRERRLE, 2) ZoBOAKRORRICE, BT s8BEEMELT,
e, ORERE  BEHENSSEHCE > TKOFBEZTIZILESD B,
BERABREZBCHIT2HBE LoBEL oRATE DN, Salata era/ (1987) 0B E
T, BB VPSZURHELRABIZODLTHELTW3H, kKEobD &
DLHEMB CKRETEERAVE) KX3EBRLTVE, LrLEBE, AR
&, Z@l (20.3+0.6°C) oKk OBMTHLRKBMICTILEZ B O T hic, T, Rl
Shingai era/ (1988) k3, KIEBEH IR U IMERAERLABOFELTTH
EBRLEThTED, ARELNOROERBE2ET, FIRDEZRBLUCITESES
HWNEEZL T B,

TH, KBERICE2FIRCEALT, CENZEABEEIN 35BS . BARAER
BFIZBLWTR ., ZTAGNRBRELZr s e b6bBATh3ESIZEDN 3,

E FicBiyax=R1

ERICFEUCHEMBC E>TTHEZbh, KBLUSKREEKICE 2 O0EEHEE.
MEHRBEAHBICELD, KTk, BERIaF L FRICEREFRYS, SREAREKTIE
BREMFARSBRERL, £BREKTCI IRBADONEL > ZThHOBEE .
WHE - REFEKICBLT, BRI I3 B8RFORAERE2RAOT 2 REBESER
L. TORLEBEHRIZE - T, REMBESEZEBESI T2 L2 LT3, BKE
WZEZ, LRAHE»S0RLERI, TENES LUV LEHEGELZEBAL TE I
nN3n, Tho®MEPIZ, KBIURBEEEZ2RTHREOCFESMEN TS (
Shingai & Beidler, 1985) o TS WHBKEWLZ L, ZhooB#EOEETER ., 54260
EBOMME I EDE, TOBBRORBAECKETILNIEETH 3,

7y FOBREHBRN OKBLUBRRIEKDOBE TN, X VREOEMERKDY %
ETNENFELT 2 (Shingai eral, 1988) o, 7, WHEKE~ OKkoBR5Z. 5
KTH VPELEMHR» S0 F VE OFWE2ME T2 8060 TH Y (Sakaguchi
eral,1989) , BUL K VPHREROMFARRIE, EEVVICBLTH R D6 TN 3
(Amould & Du Pont, 1982) ,

DEro@sIUHEE2MaT 2L, BH - BEARBKRIZEZ . k8XlUaiEz
RAOTIHBERBVEFEEL. TORLERCI-THREKTH VPELMBL S0 F L
TUOFUBFHBEI N TV ETEESERCHEEDNR 3,

Sy FcBT3ER
RRTHRFLEICE T2 VPELMRBOREED (FWED) &, WEEAR~
DK (OMEHEK) o5tk THHEETNh, &F (0.3M) BEKkDOBRSITL ST
REZThH, Tk (0.I5M) AEKCREERIOOoNENL 21z, T, ZDIE
PoXDE, AP TREThEBROREETNVEBECHBEL Tt Z oM.
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BETHVPHBEIrOOE VEVOSUBHEMC, WE - - BEKRCBIIRIEEE
CHELERESEBERCE-THBEIhTW3Z EERLTHD, RRIBIU I
THET3 e FoRBIEOBHE~ OVP 0BS5S BE L RBREI NI,

FEW, BLUSEORE
ABBRECHADLIC Lo, HE - REFIREE L 5 0BRK T VP 7 ilh &l 8
BEBCDLTo4LEMNERLLTEAOIZEE, COBRES, d30E, OBER
FHoBEHARCBLT, BRIh3KIIVERECEEZD>IEERAL., BhER
FEAGOBESPL 6, 6MUHTFHINZAS, DEVELELENKT OB
2PAGT 5, —MoRAHcETFHHBMCHIPBANE L, TEbL, ARR
CHELWTRBLAFIRDZVIEAFRE., BHCE->- THESP KDV ERRE
KiekoTHBEhiAR, SRATREABOKD I I RIEOFRRZ THAL T
oD, KAOHE2BAGLEAERTCHA5LEZA6N 3, LrLEBE, T
DE>EEE BEAROHMBCBIAE0TEREY, Na' (52502 CN) BE
HoboThsoh, BEAERTHOLOCHIDOP L ERBRTORERBORME
©, FHEANERF T CoRESAER THD, VPSR LOMEIPLSELRETL
TWL 2D TH 3,
ZE, DEtomfiiz . TEoBL2CBLTRRSETWLRELENE;

REME

Akaishi, T., Shingai, T., Miyaoka, Y. and Homma, S.(1989) Hypotonic diuresis
following oropharyngeal stimulation with water in humans. Neuroscience Lerrer; 107: 70-74.

Akaishi, T., Shingai, T., Miyaoka, Y. and Homma, S.(1991) Antidiuresis
imediately caused by a small volume of hypertonic saline in man. Chemical Senses,
16:277-281.

RRFE

Akaishi, T., Shingai, T., Miyaoka, Y. and Homma, S.: Immediate changes in
urine excretion after drinking water or saline in humans. 20t Infemational Congress of
Neurovegetative Research, Tokyo, Sep., 1990.

BEEEX, AKX, EEAE=., XMELE: &t FODEBERFAARRK~NOKS &
UREBAMBCEZAREAFNR, E25EFL G072 04, R, 1991,

FAERE, XEESL: ORPNK - AEKRRCEIZRETHNS T Ly v g
MRESOTIL, F6ITAELEFEL TKE, 4 A, 1992,

Akaishi, T. and Homma, S.: Properties of oropharyngeal/laryngeal afferents regulating
vasopressin release. 7he St Intemational Conference of the Neurofiypophysis: a Window on
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—354—


SSRF020
スタンプ


2| F ST Bk

Arnould, E. and Du Pont, J. (1982) Vasopressin release and firing of supraoptic
neurosecretory neurones during drinking in the dehydration. PAuger Arch., 394:195-201.
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Shingai, T. and Beidler, L.M. (1985) Response characteristics of the three taste nerves
in mice. Brain Research, 335:245-249.

Shingai, T., Takahashi, Y. and Miyaoka, Y. (1988) Diuresis and antidiuresis
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Fig. 1 Percentchanges of mean values+S.E.M. to the control (for 20
min before test stimuli) in urine volume (open bars) and urine osmolality
(dotted bars) for experimental group la (A), Ib (B) and Ic (C) subjects
during the test period. Drinking water was started at 0 min. Sham

instruction in C was also cancelled at 0 min. * P< 0.05, randomization
test for paired sample.
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Fig. 2 Percent changes of mean values+S.E.M. compared to the control
(for 20 min before test solution) for urine volume (open bars) and urine
osmolality (shaded bars) of experimental group Il a (A), Il b (B) and Il ¢
(C) during the test period. Heavy horizontal lines show the duration of
gradual drinking of each test solution. ***P<0.001 (vs control level),
**P<0.01, *P<0.05, randomization test for paired samples.
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Fig. 3 Relationships between percent changes in two urine parameters
during the first 20 min after intake and molarity of sodium chloride in test
solutions. There exists a significant correlation between them (P<0.05).
Solid line with closed circles, urine volume; solid line with open circles,
urine osmolality. A 0 M NaCl denotes distilled water.
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Fig. 4 Ratemeter recordings of the discharge activity of three
hypothalamic vasopressinergic cells. Upper, middle and lower traces
shows respectively the effect of water, 0.15 M and 0.30 M saline
applied to the oropharynx/larynx.
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Fig. 5 Percent changes in mean discharge rate of vasopressinergic
cells following oropharyngeal/laryngeal application of water (open
circles), 0.15 M NaCl (closed circles) and 0.3 M NaCl (open squares).
Each test solution was administered at 0 min (arrow). **P<0.01 (vs
control level), *P<0.05
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Fig. 6 Relationship between percent change in discharge rate (FR)

during initial 5 min following administration of test solutions and molality
of sodium chloride in test solutions. **P<0.01(vs control level), *P<0.05

—-359—


SSRF020
スタンプ


WMEooRE #AE Bk (FBAX¥ES®H)
FEREK

BLEK LBy v FEY T L FHIFIA
B FOBRBERERE OkB L UREKPIBIC K SHIKRE AR

FAEERERE®EFES TH3F9A
Immediate changes in urine excretion after drinking water or saline in

humans.

FODBEXEEFEKRE FH4F4A
OBAK- - AEKPIBRCLIIBRTHENY I Ly v o HH
i 15 B o & Ak

FBSCOERESE (TESKE] FHAFETA
Properties of oropharyngeal/laryngeal afferents regulating vasopressin release.

R i

1) Akaishi, T., Shingai, T., Miyaoka, Y. and Homma, S.(1991) Antidiuresis caused by
drinking small amounts of hypertonic saline in humans. Chemica/ Senses, 16: 277-281

2) Akaishi, T. and Homma, S. (1992) Hypothalamic osmoregulation for vasopressin release
in streptozotocin-diabetic rats 7z wvo and iz vitro. Brain Researcl, 569: 86-92.

RREREE

D) Akaishi, T. and Homma, S. (1991) Immediate changes in urine excretion after drinking
water or saline in humans. In M.Yishikawa, M.Uno, Tanabe, H and S. Ishikawa (Eds.), NVew
Trends in Autonomic Nervous System Research, Basic and Clinical Integration, Excepta Medica,
Amsterdam, London, New York, Tokyo. pp501.
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REGULATORY MECHANISM OF URINE EXCRETION
BY OROPHARYNGEAL/LARYNGEAL MUCOSA
IN MAN AND RAT

Akaishi, T. and Homma, S.
Department of 2nd Physiology, Niigata University School of Medicine
Niigata 951, JAPAN

SUMMARY

The role of the oropharynx and larynx in body water regulation was
studied 1) in human males by measuring urine volume and urine osmolality,
and 2) in male rats by recording the electrical activity of the hypothalamic
vasopressinergic (VP) cells. In man, hypotonic diuresis was resulted only in the
subjects who drink water (0.16 ml/kg body w.) only sufficient to keep their
oropharynx moist continually over a 20 min period (slow drinking) but not in
those who drank the same volume of water within several seconds (quick
drinking). On the other hand, the slow drinking of hypertonic (0.3 M) saline
produced hypertonic antidiuresis. Slow drinking of isotonic (0.15 M) saline
had no effect on urine excretion. A significant linear relationship was noted
between changes in the two urine factors (volume & osmolality) and the
concentration of sodium chloride in the ingested water (P<0.05). In rat
experiment, spontaneous discharge activity of VP cells was inhibited during
first few minutes following application of water (0.15 ml/kg) to the
oropharynx. In contrast, application of hypertonic (0.3 M) saline made an
excitation which lasted for few minutes. An isotonic (0.15 M) saline had no
effects in the discharge activity of VP cells examined.

These results suggested that oropharyngeal and/or laryngeal afferents
may contribute to the regulation of body water metabolism by changing the
releasing activity of hypothalamic VP cells, and that these afferents concerned
with body water regulation depend upon the concentration of sodium chrolide

in the ingested solution.

—-361—


SSRF020
スタンプ




