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Bipkit e KR BRERKTE WFEH)
ERPRE EH = FRKF)

FAE, 2135y POOEAICBR S EOKEEZ D EIRERMIREI S L, —
. EEREKEOREFTANEZ S ESIRBOBI VAT S EAHE L, T
DOREIT. FOKEFITKPRIEKDBED SRR 115 LA, DEED S WEMRERIZ NS
TOFEEN S DRBRBEFERIC L > TREFDHOFIEINSG T EER L. —FED RA A
HTHo. REFRICLIRHAURAGOBED SHKHLFRTH S5, LMLEDNS,
ZOFRERFREAFRT A A AT LIIODOTRELPSHTIIE D, € 2 TEY
XTI, OERADK, I UREKRIBIC X D ET 2FR EHFRD E DR EAhEE
OBEIZLDZD). Tl BAOIEMIBRRBMMENEE 5T 5 DhENEHSNITT
LICHEBREL I 15,

9. REMHEOBIIFIC L BIRBEAAEANI, KFLUERLICERE Licy Y+
DREITHZ 2 — VEFRAL. REZNE Uiz, EREMRICESAIR@O Hz, 1V, 1
ms)% 1 352 5 LIREIMHE T . BI##£20-40 4 TIRBIIHZRK EE 72 —T7,
FRH OB TIIRENFED U, EREIRRH E S ORER Uiz, IRIT. Wk
L7253 v hERAL, BRBERMETEE - L. Bk OENRS EREMEDOES
FB(10-40 Hz, 1 V, 1 ms)24T1, BRBAMREEOZALE AT, OREDFE MRS
FCFEIRIZ0.5 MAK/K AR ET 5 (2 OFE . SFEME S EREMEIImATIM L TH
%), BRBEMEEEIIREITA L. MES LA Ui —H. KORIRNDKRET
AR RIEBN I I3 5h ERALDN I D - 72, THIHINARA40 Hz T30W M BSRIE T 5 &
B A SRIE BN IR BB R 9 CITHA U R EIIRIBE B I IR E 1TSS L7,
—F. LREHEOTRAR TH 2 REFMBUKEL B T3 5 & BB RIEE)
BEY L. MELDTNMETF Uico EMREEMIRREA40 HzT30M M BSUHIT 5 LB
ARG EN I L7,

PUrboZ Es, OERARERIIC L2 REFBVIIIERMMENEE LTS I &,
F 7o, KERUC L A REMIMTIE LREMENFET LI ENHSNMIHE -7, 5
12 ORED S O RHEK EKBIUERIT B R RMEEIIC bR E 5 X AEKREI
TR A/ U CBER AR 2 A S, ZKHIBU T _EMRER MR A A U C B2 &
RIEBARD EIE LI ENP SN -7, BEERGIZE LT, EREMAE L LW
HWESHEONEEX DI EITEHEH LI ETH S,
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1. BHEER

T, Fxld. Ty FOOENICEBS D BDIKEEZ 2 L REBMAGES 2 -
& 7 RIREEKE OBE®RFICER 5 LBICRBOBAIE DS & & 5544 L
2o CORBIT. HOKEFITKPEIKDBE D SRR XN 2 LIFTIC. DR S IR
BUSNT T O © DBEFEERIC & > TRERGIBHEINB - L4 R L. —F
DRALHETH D WEFHRIC & 2 K HREG OB S0 5 Fikd 2HETH 3,
HAEEICE MIBOTHRAROER AT, DRSS & DK IERIEHIC L D
PREFEMAVEZ Y. BIRBIERIC L Y REFRODVE U2 E2HELT, L Ly
C DFUR EFUFRICBIS T 5 OMNZAZRIIAN. ZDHHT 3488, KT 34
REFINE ERAATH O BITIZE DRGHESE & OB A DI EiksHE o f 8 13
KIFRTH 50

—77 B TRFEARE T 5 2B RME & MR, BRI ST 3 - R
DIFRIEI S L OIKRBUS T B ICERETBE LT3, Zho DRI 2
NTIFRD H B IEEFEE R D BLRME & F WML & b1 NaClRIBUC S LT
FRCINET BN BE - ISEMRIIRT S, BREMEIIKICH LTE bM< A
Us NaCIREDSRE 5 EIEEREBMAT 2, CHODEEN G, REEHIC L BB
BREESAETIC 36 WO THRBEARREDE ) BT, ZHENOMRIC L » THIET B = &N
MEIND, T TEWRTHHOBERNN O DA & UIKBIUE R B2 AR T
BiCONE B HBERIZTNERAND LT, 2NTHO%EMERICE - T FE
B L UBRBARIERNC 52 25 RICHEN S 2 DEIE LTz,

2. WHERHE

2.1 JREPIRE & BRFEAHAE D BEKRIEL

RBRICIGEEL LOKREABICER 7k E 2.53.8kg OB F2EH LIz, v L
7 (1.0g/kg) HBNINRY MOUVES =)L (40mg,kg) THEE:L 7™ %+ %
BALICEE LREN = 2 — VERA Ul EMREISHEA LI F—F I SETF
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TEROMTRRELE L. RIBORE) OREXEN Uic, HHOSEZHRES
RISRAEE 1REB Urz, BB (40Hz, 1V, 1ms, 1minfl) DSZEITITEMWHELS
_bMRERRRREE T,

2.2 BEBANEIEE DI E /K - KO O ENRIRE L SHREMIEDESR
RIEK

COERITIZY 4 RY—FF v b (KE 250-300g) AV, EHT S 1 REG
TR EREBRICSZ foo XY MOVES —)V (40mg, kg, ip) THRERLTCH)
WA EALICEER. KEA = 2— VEBA L. KREIMRTHEZAE L7, BEL
TEMEAE S HE Lo d ST Uy AFIRR QIR D & O EAREE B 2 Rlsk LT,
HE A OV RIIHIERES (1=03%) L. LI—Fim&k L7, e, b
R+ AT VY —T5WEORERE Ui, REMEDOESRE (1V, 1ms,
10-40Hz) & &tk &K & 2 OBEN S 2 DIRENRIBETE - 7o BRURIESE
BCIIERME, SidiRs LU EREMEESEE. T L. FARAE 30 BRES
HIBL U 7co TARIC & B OREPRIB Tl 30 R DEPICEA L, 30-60 BT D=
F &Ly TO%EESE Ui, RIBERERET 5 il —HOREMEZ Pl L7tk
ICRIBE TS 5 72

3. WrEuHEsR

3.1 BREAMIZDBSRIBIC L 5 KEZAL

Fig. 1 |3 L WGEME & FMMRIC 1 00, 40 HzTEGRIEE 5 A 1c D IREE
ftERT . RBHT0AHIRREICII BN - EBRBRONED > 7, ERBEMED
BEAIBIC LD REBMAES - 7o (Fig. 175) o RBGAE, OIREEMO BT -
% F CORRIIER LicBo@kic & £OKE LchNFiF 5-10553TH 7 Rl
Bk 20-40 HTRBIZHZAE LD TDOH®T ORIMRBOFFFT 2D LD LA
SIS D END -7z —H EHRHHEDBSRIBIC & > TIIREFHD DVE Us
AR RIS S OB AR U (Fig. 14) o REOHEDIIRI@EE 10 FLIAIC
Hbh 30-40 FTHRALL Y . TOHIBREICEEICHD - 72,
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3.2 BERRHEDEREFRIC L 5K

3.2.1 ERHIZENT BEIE

Fig. 2 1. [EQEMRiERERIC 0.5 MAKIK &k % 30 B#S Lic L &0
B AR TE ) & M OZALERT. & OEBRTIIBHRMEE DREMEIITHMT
PN LTR D . ISR R ERO RO R £ 785> T B BERD AKX
BT X 0 BRRERIIREIEA L, WEbZNICE->TER LR (Fig.27/K)
IR T8 b A I ORISR LT e diE B RO AR LIS  Fifk LT,
. KO REERO RS TIREMEIEEIC 35 AR - T (Fig. 24)

Fig. 3 [ E MG A 20 Hz& 40 HzT 30 BRESRIE L & & O BB DL
AR LTS, - OMEOESHEIC X 0 iEEEIIE U AR Ui, RIBGIE
e otk Lot TGS FHIC b S 3HRRIRIZINES LI Ui rc, kIS
DOHFHBORETIIES I & 5 WHOKERE THRERKTH -7,

3.2.2 LWREAMEEETT BRIR

Fig. 4 (3BT _LGEEME TR E K & ARG RIEK (0.16 M) TRIB LIk
DERBHRIEB 0L TT, JOERTIRIGHEELHEL L TTOMBEEREICE
H4ED O FIBR AT T Ui BHEEENIKRBIC & » THA L7 (Fig. 47%) o
Fio. MESDTMNUET Ulce Lin Ly 0.16 MESE/KFIB T3 B HhiEEE) £ ME
I2Fs EFEAIT IS - 72 (Fig. 4 75) o

Fig. 5 |3 W EE#E % 20 Hz& 40 Hz T 30 R BSRIB Lic & & O BHEEE) O
ZER LTS, BERABIC & D HRIER)IZED Ui RIBGIERESICHED L
F UM BTRITIBO YT v FEROERDS 54172,

3.3 MmAEZAL

Fig. 6 [k RO BEMHOMEIC RIZTHE AN LD TH S, LIRTH
EORBTIL. FIBEAEEHITMERITREL. T35 LEPHITTTO VANIVICR
o1 RIEUC & b BREERIRY Ui, —F . SEMROEBSMETIRIMER
FU. BEEEIsEm L7

3.4 RIBHBRERIR

Fig. 7 1079 & 9 I BB EB O Z (LI BESRIBUAE 2K 2 5 LHRBOEEEIE
(L UTzo HEEIHIEET 15 RO & RIBEAG% 15 BHOBEZ B Lic, &R
HHERIBTIZ 10 Hz T 56 %ighn, 20 HzT 71 %O@mMiEgE s i, —75. Lhk
GEARCRTI# T lE 20 Hz T 28 %. 30 HzT 30 % D2 R o 17,
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Fig. 2. Changes in renal sympathetic nerve activity (middle and lower
records) and blood pressure (BP) induced by application of 0.5 M NaCl and
water into the region of the oral cavity innervated by the glossopharyngeal
nerve.
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.Fig. 3. Changes in renal sympathetic nerve activity induced by electrical
stimulation of the glossopharyngeal nerve.
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0
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Fig. 4. Changes in renal sympathetic nerve activity (middle and lower
records) and blood pressure (BP) induced by application of water and 0.16 M
NaCl to the larynx which was innervated by the superior laryngeal nerve.
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Fig. 5. Changes in renal sympathetic nerve activity induced by electrical

stimulation of the superior laryngeal nerve.
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Fig. 6. Changes in arterial blood pressure (BP) and renal sympathetic
nerve activity induced by electrical stimulation of the superior laryngeal nerve
(SLN) and the glossopharyngeal nerve (GPN).
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Fig. 7. Average percentage changes of renal sympathetic nerve activity in
response to electrical stimulation of the glossopharyngeal nerve (GPN) and the
superior laryngeal nerve (SLN) at 10 Hz, 20 Hz and 30 Hz. (n=5, mean= SD).
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4. BE

APFFILBREAE D O DIEROURAERICHE L HEEEZ 528, Lhb. TD
B & FICITREARER THENRD 5 Z L 2R LI, MEROBEKRNBUCB T LM
TR FIRENRZ DDITK Uy FHWEARI SIS HFIRII R 2R Uic, mfgEd
C DEFIBEEDZE R ENENOMEORIE LK T IR L E X 5 LE#
LB, TTIRI~NIc kDT, FRAHEXET 5 EFWHRIIERICEZ T DR
HQERHE) 2% B A BREEKISE L IRET 50VKICRISE LISV, —hB, Lk
REEARI IR R R B ME) 2 2 &4 KIS L TR BECIGE U, &I5R
ENEE 5 LA L. Eikb L EERE/KICIIFAERE LS, T18b b,
RIS ERHICB O T ORI TH B, 2D &3, REBEBBITLT, W@
FENRIT ST BEx AT B EEISHIET o BIEBIRFICITHRHREERDF
HMOGLF IR % B U KIBEEC 1 EIREAMREE R OERIC K > TRIRIEZ 5 &
HEIN5, M. TR ERRIC, EREEEH. Tl 2T 5 BEREMFED
HEE LOEEIIONTRARE TIRERT 5,

I E 7o FRERENTE T 5 HIEA O =R AEK ORI HIT B B rE
BAAT 5 &, —H. LREMEISIE T 5 MBI OZKR B R A E B 2
VEBT EER U, TORENT. WHENINEL TS Z &, WO ESR
BUC & 5 BRI BAIRIEB OEALD KR LR LT 5, EHIRMRE & BB IR
HRIC 1T B & RIS B RBHERERICH LT ORI TH S5, ORFTR B
EMR R DIEME & FRTEME P OKGHEDBI X I LB bD LB S,

AR DRER A F EHTTable 1iIZR Ulc, EHMEAREE ERIRMIEDIRE & B
AR ENIC X B @ & DAEDVAB TH S, MEICHT BRI L TH B0
EWEER B ME S ER 38, EBREMEREIETRIELREND 7. 2D
ZED S, FRAREE EWGEEMED R E & B AR T A RIR M DE
MLICRRT 2 D THENI ENHEI NS,

5. A% DRIE

S

APFFE T O DIE MR EKRIBD R E O FTERE B X U B3R EIEEDIC
RStiic@d 2 &, Fo, FWMEE LIREMRISHEROZIRZ DO EZH S
1T U7 LU, &5 E/KBEIERIC & 5 BRBEIEH (L L IREZ L EDRR
RIS DO TIEAETEN SIEH SN TR, SHRIIREIT T, IREEERK
HNaBEADEEII DN T HANILENH S, S HICE /. BIEEIFRICES
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BHAEIRE O KA PRI OV T HDIRFDWETH 5, BT, BEMEEEEE D
DD Y RN E SN BBREEBEL DRENT DOV THANT AU,

Table 1. Effects of stimulation of the glossopharyngeal nerve‘ (GNP) and
the superior laryngeal nerve (SLN) on urine flow, renal sympathetic nerve
activity (RNA) and arterial blood pressure (BP).

Urine flow RNA BP
Elect. stim. = % 2
GPN Nacl (0.5M) - + _
Water + + +
Elect. stim. a o= ==
SLN Wwater + = -
NacCl (0.16M) + * *
+: increase +: a little increase
— : decrease =+ : no effect
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Effect of oral afferent signals in association with
saltingestion on renal function

Tomio SHINGAI and Yozo MIYAOKA
Department of Oral Physiology, Niigata University School of Dentistry

Summary

This study was designed to examine gustatory effects on renal
function. In particular, functional differences between taste nerves
were investigated in the regulation of urine flow and renal
sympathetic nerve activity. Urethane-or pentobarbital-anesthetized
rabbits and rats were used.

Electrical stimulation (40 Hz, 1 V, 1 ms) of the glosso-
pharyngeal nerve (GPN) for 1 min decreased urine flow. On the
contrary, the stimulation of the superior laryngeal nerve (SLN)
increased urine flow. The maximal diuretic or antidiuretic effect
appeared about 30 min after the stimulation. The effect of electrical
stimulation (10-40 Hz, 1 V, 1 ms) of the GPN or the SLN on renal
sympathetic nerve activity was examined. The stimulation of the GPN
increased the nerve activity, whereas the stimulation of the SLN
decreased it. The changes in the nerve activity occurred at the start of
stimulation and lasted during application of it. The gustatory effect of
salt and water ingestion into the oral cavity on renal nerve activity
was also examined. An application of a hypertonic NaCl solution (0.5
M) to the posterior part of the tongue enhanced the nerve activity,
whereas an application of water to the larynx reduced it.

These results suggest that oral afferent signals in association
with salt or water ingestion modulate renal function. Salt-sensitive
fibers contained in the GPN and water-sensitive fibers in the SLN

may contribute to the neural regulation of renal function.
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