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Abstract : The frog glossopharyngeal nerve responds transiently to relatively high
concentrations of Na-salts after rinsing the tongué with 1 mM NaCl. In the present study, the
properties of the phasic responses of the frog glossopharyngeal nerve to Na-salts were investigated.
Cross-adaptation experiments between NaCl and LiCl indicate that NaCl and LiCl were very similar
to each other. This is in agreement with the fact that LiCl also gives rise to a good salty in humans.
The order of effectiveness of Na-salts was NaCl = Na acetate (NaAc) > Na gluconate (NaGlu). We
found that gluconate™ weakly inhibited the phasic response to Na*. The modulation by gluconate”
was specific to the phasic response to Na*, because NaAc and NaGlu have a similar effect on phasic
responses to quinine-HCl. Amiloride, an epithelial sodium channel broker, did not affect phasic
responses to NaCl at 1.5 min after application of amiloride to the tongue, suggesting that
amiloride-sensitive Na* channels in the apical membrane are not involved in phasic reponses to
Na-salts in the frog glossopharyngeal nerve. Unitary impulses from single sensory units were
recorded using the suction electrode method (Kitada, 1978). The latency between onset of
stimulation and appearance of the first impulses elicited by 100 mM NaCl was average 100 msec.
Since the time required for antidromic conduction from the impulse initiation site to the recording
site was very short, about 2.4 msec (Sato et al., 1987), it was suggested that the latency obtained here
was close to the time between the arrival of the chemical stimulus to the apical membrane and the
first impulse in taste fibers. The long latency of impulses in responses to NaCl suggests that
cation-channels in the apical membrane are not involved in NaCl taste reception responsible for the
phasic response.
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Fig. 1. Phasic responses of the frog glosso-
pharyngeal nerve to NaCl and LiCl. A : A
100 mM NaCl stimulating solution elicits
a large phasic response after adaptation
of the receptor to 1 mM NaCl (right and
left) and adaptation of the receptor to 50
mM NaCl reduced the phasic response to
the 100 mM NaCl stimulating solution
(middle). B and C Cross-adaptation
experiments between NaCl and LiClL A
phasic response to a 100 mM NaCl
stimulating solution applied secondarily
after adaptation of LiCl was almost
eliminated (B). A phasic response to 100
mM LiCl applied secondarily after
adaptation of NaCl was eliminated (C).
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Fig. 2. Phasic responses of the frog glosso-
pharyngeal nerve to NaCl, Na acetate
(NaAc) and Na gluconate (NaGlu). A :
Phasic responses to 100 mM NaCl, 100
mM NaAc and 100 mM NaGlu. B :
Concentration-response curves for NaCl,
NaAc and NaGlu. The magnitude of the
phasic response to 100 mM NaCl is taken
as unity. Points and bars represents mean
= SEM. (n = 5).
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Fig. 3. Effects of gluconate™ on phasic responses
to Na*. The relative magnitudes of phasic
responses to mixtures of 100 mM NaCl
and 20, 50 and 100 mM NaGlu are plotted
against NaGlu concentrations added. The
magnitude of the phasic response to 100
mM NaCl is taken as unity. Points and
bars represents mean = SEM. (n = 5).
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Fig. 4. Concentration-response curves for quinine-
HCl (Q-HCl) in the presence of 1 mM
NaCl, 100 mM NaCl, 100 mM NaAc and
100 mM NaGlu. The tongue was adapted
to a solution of 1 mM NaCl, 100 mM
NaCl, 100 mM NaAc or 100 mM NaGlu
and then Q-HCl solutions of varying
concentrations in the presence of the
respective Na-salts were applied -
secondarily. The relative magnitude of
the phasic response to 0.5 mM Q-HCI with
1 mM NaCl is taken as unity. Points and
bars represents mean £ SEM. (n = 5).
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Fig. 5. Effects of amiloride on the phasic
response to NaCl A solution of 100 mM
NaCl containing 0.5 mM amiloride was
repeatedly applied to the tongue surface
after adaptation of the receptor fo 0.5
mM amiloride with 1 mM NaCl. The
magnitude of phasic responses to 100 mM
NaCl after adaptation of the receptor to
1 mM NaCl without amiloride is taken
as wunity. The relative magnitudes of
responses to 100 mM NaCl with 0.5 mM
amiloride were plotted against time after
treatment with amiloride. A solution of
100 mM NaCl without amiloride was also
repeatedly applied every 2 min. The
relative magnitudes of the phasic
responses to 100 mM NaCl were
compared with those values during
amiloride. Unpaired #-test (NS : p > 0.05;
*p < 0.05 ** p < 0.01).
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Fig. 6. A typical example of antidromic impulses
in sensory units, caused by application of
100 mM NaCl to the adjacent papillae,
recorded with a suction electrode (see
Text). The time interval between the
stimulant touch artifact (S) and the first
impulses in a sensory unit showing a
phasic response was measured as the
latent period.
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RIEMINE & 13E > TREXBEERREILT
X, fEx OHRYIBENRERI BZREMICIERT 5
PES PRI TE 2REDH 50 ML TN
TIVEHIEME OMHEN IS E T B W T, NaCl,
KCl 3 X U NH,Cl i 0 X NAGFEER 2170,
TNTNDBA A Y HEBINEZG | S35
BERIEEBI AT EER LI, 65T, ATV
EIE MR Na* 2ol A 4 v EXBITE 3
RS R SEAT S Eics b, L,
Na* & Li* i3 1 flifg4 4 v ohtéd K & Hex
FEFEERB/NS L, 5> CREEBEMEE L3
<, KFamsghn &S BN D B, H TV
WA I 38 1) 2R XEGERER (Fig. 1B B
X TFC) 1FLiCl & NaCl 238 L - bk BEYE
THBTExRLI, BZHL, NI IVOKRE
ZRCBOVTCOHAEMOREZRELEEL LS
i Na* & Lit 3R UZARHAC/ERAT 260
EEbLN S,

BIIKICIRT B E[BA A v Efa1 A VI fREE
TBHDT, B4 VDG4 v ZFERIE
YERAZRIET T EBEZ N5, Fig. 2BIcE
WTKREXEEA 4 v 2> NaAc &/hNs &
1 4 v %> NaCl HEIREHEREERIEE LT

b, REWEAA4 v %2F>NaGlu Dz 1l

BOPBELTHY, MO ~<EEZRIZ
INEIp o to, TORERD S Na* HEIEIRE I
Xt oA A4 v OEBRERRRERA A vOREX
B L IZW T & st WE-T, ATV
HEMAZED Na* HEIHEIRE I BT 51 4 v
S % paracellular pathway #6°® CaiBH 4
BIERTERY, TOXIBEA 4 v OHE
DM DRIIE I A HEHIRE I BT 50D
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HESH100mM  Na IEDIEFTHIEL D% 1100
- mM  NaifE7E 0 Q-HCI HEIHEIGE ¢~
7o 100 mM Na HfFE T © Q-HCl FHEILEH
BEAICETEE L (Fig. 4), QHCI A&
INE R I 4 5 NaAc & NaGlu (26 Ugh&R
ZRL, B4 VOBV BERKEL T,
Na*#H & ¥ & & i % L Tacetate™ &
gluconate” DR D ERFEETH 72D T
(Fig. 2), Na*" fHEIHEISZ IS 581 4 v D
ERTER RN TH 5, SIS >Nz QHCI
HERZEHEIE NalEoEFEIC L D AENETL
TV 7 b BRI INE CIREBENTV, &
%, QUCIZEAEZ 5 L cHKkD 2FERER
b b,

7 T VETRME O NaCl BsRMEIEE 13 NaCl
DOHIZ NaGlu ZA 3 EIREDRE S IEL
S L, gluconate™ ic &k 3 Nat Z&FICH
LVIIGEIERSIRE SN T 3Y, Fig. 3T
REN XD, Nt fHEIHIEZE wxf L
gluconate” X MHFZIE 2 F > 7o L L,
gluconate” OIFEEHIRII/NE - 720 - T,
71 TOVEIRMERE D Na* HEIIRE & Nat Bk
HINE T B, 1 4 v OIEREFRER -
TWBIEMBEZLOLNS,

H T IVE O HEEEGFANIE T amiloride i &k - T
7uy7&h35 Na' F+ 2 VBERBEN®,
DF »+ 2 NVE Na" ZRICES T 5EEZEZ o0
T&El, Ff, v bEDSOEREKMET
b amiloride M Na* F » x VSR &1
1®, L L, ThoOFERILERIRTRS
NTWAB ¥, amiloride Bz Nat F v 1V
DSHRAIRE O el AT B & W D iRl
B oM TV, amiloride B Nat F + %
WRAMRERICELET 206 LKL, 20
e, HFEITEA 7 amiloride IR EX WAT
BOTIA M v vy va VEBRTET,
Na'"F ¥ XNWE Ty 7 FT5IEEFTERUY,
- T, BRMERE L~V amiloride 521 Na*
F v 2 VB EHBEXNTD, amiloride B2
Na* F + R VDI EHESZABEICELE LIE VR,
amiloride BEZHMREINEFRbN TV &I

5%,

H TV E RS D NaCl BiE M IR Z 1305
mM amiloride TH&IE NITVWD T, Dl &
b FeUEZ A 1T amiloride B2 Na*® F + %
WIREELIZWY, L L, 458 amiloride ML
HOEIEE & & 12100 mM NaCl FEEHEIG
BEORE S BREIHEDL, #40% DL ~<IVT
—EITE > 72, 0.1 mM Q-HCI HHEHERE T &
0.5 mM amiloride QUE% ORERTEE & & I
B4 5D, amiloride %R 1 NaCl #HE)
HIRE IRV D TR r - T2, TE-
C, amiloride D3R IZEBEHEH & L T Nat
FrrLEME LI ERBLRYL, BFDH
<, amiloride 3] & & b ITZREICES L,
100mM NaCl HEMHEIRE 0.1 mM Q-HCl fHE)
HISEZIEFENICIHEI L b0 EBbh b,
F72, AT, 05 mM amiloride JLEEf%
1.543 100 mM NaCl HHEIINE OB IE R S
N otz (Fig. 5)o 7 v b+ EEMED Na th
HETHEHEFEI mMPU ToOEKEE O
amiloride TR O BB H b 5 LY,
amiloride MEZE b ITINEORDHEE S 1
50T, B T IVERMZED Na® HEIHHERE O
SRR 1213 amiloride B Nat F v % U
REES LKW EEDLN B,

& U Na B OBRERIEIC T 2 6B 0 AT
DIIRSZABDA & v F + 2 VENT BIHET
b BH1E6E, OB BEAITE b I R
H@% V\]{EMP Eﬂﬁﬂbl ]-E’—‘Ji’) ) ’—EE?}IL%EE CxH, %EH
flkic i BEME b7 5 L, RIEERGED 5,
HRINEDHON S £ TO latency 383 VP
DA—5—ThdEEbhb, AERTIE, &
5EMREEIC X D100 mM NaCl Hllik 1o FHEh
& DL N B latency 1345100 msec & H -
Too W5 I BRPICIRG | & N7 ERIRFLEA D5 D
ERIGATHER Lo A vV 2 3T (2
LU CFHH2.4 msec 2@ U CIRE[EMB TR S
Nna%, 5-7C, #100 msec DEEHIZIZEAE
RESZAMEN T OZEBE TEL S 5 HHE
LHEbNG, 5T, AT VEREEO Nais
RS FERZBETO Na" F v X V%
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NT BINEE ZEZE Y, Flr, HIE T
I ERZARCBVTGCEOBERBEZA R Z
9 % pathway BHRES TV B, BB, &
AYKAy vy Iy —HRK, Ca?" X b7 -0
5® Ca?" i, Ca?* itk » T ka3
transient receptor potential melastatin- 5
(TRPM 5) DIEZEIRHEG A 4 » F + X VD
O, Buose, SRR Ca®t F v x VEO, ##
RAEME ORI E WO IR Y 7Y v 7
R — K %R CORTEANEERRHE I 1 >~ IV R FEA
PRI, WEBREPRNMEZ 605, T
VEILBOWT, Tg|EHBEIC LD 05 mM
Q-HCl#l| # 18 & f 7z latency (2 100 mM
NaCl | # @ latency & Z X [F U <, #7100
msec TH » 2%, Q-HCIHIFH B ZBEKENT
50T, 100mM NaCl §fl# & Q-HCl #llgg D
latency 2513 1X[E U < & & NaCl #HENMEIRE &
Na* F ¥ 2 VENTBD TR, Na" ZEESE
44 % pathway I & » THE#T 2 I & AR
T3, gluconate™ ® Na* FHEIMEIGE DINENIZ
gluconate™ M1 & VIESKREEEL, IR
HiC Na' SBERICEEESZ 2D bh
5o

E &

WREhA5icdicb, FERICE» WETEE LS
HERE B0 £ L ARBRERIOL L D OH
BzRLEd, /2, 2L OMRE, HXEE
B0 & LRIl PR iR B &
OO PR R R D SR T S AL 2R < G E L
ESCR
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