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Fig. 1. Recording of taste nerve response

EWEWRE BT AEEY A, WEEX -4, TNy, HT7A Y, V2B, =2
FrDEEOWE AR NT, HRABII AT 2R OISE S, O FEWATR I & #1080
MEG st 5 2 & ok DELT 28 2/, Fig. 2108 T<, HEF=-— %, W+ - —
Fo TNy BEUAT7 24 D 4RETFIZAT 208 1E, HAICO 3 WWRERICIEG = ¢
71, KRIEICHEDOHBOIGE I B L CHF Il sniz, — 4, €7) vEBEs5NIC=aF
Y DRI AT ARMEIEE L, MOBERER CIESS 2RIV TE, fEDEFETHS
2, HAHWIE, WEEsh, [F—WEO 2 MOWRARMIZ SN T, BEEROWRIEER OB
FE EAHEDNARSIZ & 5 MiAaR 24§ 2 URMEIG B ORI & OMIZHHBIRIGR 2 H 5 2 & 2515
NTWEDT, REBRTHNZ 6 MOFERMWEIL SHII SO, ZhThiidT 3K0 37

—288—



250

B
9 ) (]
_ )
c 200} 200
g m
§ m
% 150 150 @ w
2
g 0}
; W00f ~--mmmmmmmmmmm—mmmm oo 100} Feellt-=-{f-=-] I---| ----TI} -] |+
¢
= “) o |
g 6} z
i F e @ o or g of % ] %
L g Eg g{-l &:{ g{] g g z§ s:,?ulion
0 ot
st of Py 5 ¢ oy fE o} f
o : ¢ 5 v ] S% = Uy Vys i
£ gé £ c? £t % & Yp Yo Mup!mg
S ;i ImiIn % 88 58 32328d Ouetviion

Fig. 2. Histograms showing the peak amplitude of phasic neural responses to bitter test
stimuli after 10 sec alternate adaptation to paired bitter solutions. Bitter stimuli

used for adaptation and test solutions: 1 mM Q-HCl, 1 mM Q-HS0,, 1 mM brucine, 1 mM
picric acid, 10 mM caffeine and 10 mM nicotine. The magnitude of response is expressed

as a percentage of the respective control responses after 10 sec adaptation to water.

The numerals within parentheses indicate the number of preparations. The horizontal
dashed line separates depression from enhancement. A: Responses to seven pairs of. bitter
solutions which are characterized by changes in the same direction (decrease-decrease in
six pairs and increase-increasein one pair) following 10 sec alternate adaptation between
paired solutions. B: Responses to eight pairs of bitter solutions which are characterized
by change in different directions (no change-decrease in six pairs, increase-decrease in
one pair and no change-increase in one pair) following 10 sec alternate adaptation

between paired solutions.
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Fig.3.Changes in an initial phasic. component of integrated gustatory neural responses to 0.1 M
NH,CI (A) and 0.1 M CaCl, (B) after adaptation of the tongue to three kinds of solutions. Adapting
solutions applied for F0sec: Ringer (A1, BI); deionized water (A2, B2); and + mM Q-1ICl (A3, B)).
Stimulus salts: 0.1 M NILCl (A); and 0.1 M CaCl; (B). Thin and heavy lines below the response
denote application of an adapting and a test solution, respectively. In this and subsequent figures,
the tongue was pre-adapted to a Ringer solution before application of the adapting solutions and
it was rinsed with the Ringer after the test solutions. Data from two distinct preparations with dillerent
amplifications.
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Adapling solutions

Fig.4.Amplitudes of initial phasic neural responses to various salts of 0.1 M after 10sec adaptation

to Ringer (R). deionized water (W) and | mM Q-HCI (Q). The, response amplitude in ordinate is

given relative to the response to a salt following 10sec of { mM Q-1ICI adaptation Numerals in

parentheses are the number of preparations used. Vertical bars show S.[. ol the means. Abscissae
give three kinds of adapting solulions and test stimuli are shown above the parenthesis.
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kinds of soh;ll.mns, Test acids: | mM HCI (A) and | mM acelic acid (B). Adapting solutions: water (1),
inger (2) and 1 mM Q-11CI (3). All records were oblained from | preparalion.

Q)
600~

500

h-)

1

° @

M)

T 400 (4)

§

b3

£ “

00—

e _{__ ()

"

g 200,

v

g t Fig.6. Histograms showing the peak amplitudes of
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‘The control acid response alter 10sec waler adaptation is
taken as 100%,. The responses are expressed relative to the

control response. The horizontal dashed-line indicates the

control response level that separates enhancement [rom de-

pression. Each response is the mean t SE from 3-5
preparations,

?
1mM Q-HCl
tmM Q-H;S0,
1mM Brucine
10 mM Calleine
1mM Nicotine
1mM Piaric ocidE—l

Adapting solution

TR D IR BRI HOR U, B IKIEIS B O BRIGE £ 0 b/ha (% o7 NI 98 7
WEEF —— 4225 Y H—IZRT L, ZOREMEIZ®-> DL 7RO R TEE L 72,

WA B E DL AR R S N BB B DLER & Fig. 9 1T L 24, pEIzxT T A4
AL IR L 72 & O 4 3FRORIZ A E h e, BIBEDKE & oKIEG, V) v A —E
ok kU = — AESOR TIET 3 &, MIRHBIEICE S, Y= 1> K> oI
—DIETH -7 (Fig.9, Fig.10).
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Fig. 7. Relation between the amplitudes of initial phasic responses to four
types of 0.1 M salts and the durations of 1 mM Q-HCl adaptation. At the
right, the test solutions used and the response to each salt after Ringer
adaptation are shown. The response amplitude in ordinate 1s expressed in
arbitrary units. All the data were obtained from one preparation.
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Fig.8.Change in the peak amplitude of acid response as a function of the duration of 1 mM Q-HCI
adaptation. (A) Integrated initial phasic neural responses (arrow heads) to | mM HCI afier adaptation to
I mM Q-HCI for 3-20sec; (B) Relationship between the peak amplitude of neural response to | mM
solution of HCI (@) or acetic acid (O) and the duration of | mM Q-HCI adaptation. The lefthand ‘points
show the responses to 1 mM HCI (@) and | mM acetic acid (O) after water adaptation for 10sec. The

response amplitude in ordinate is expressed in arbitrary units. All data were from 2 preparations.
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yFig.9. Integrated neural responses to 0.5 M sugars afier 10sec adaptation to water (1), Ringer (2) and
I mM Q-HCI (3). (A) Initial phasic responses (arrow heads) to 0.5 M sucrose; (B) Initial phasic responses
(arrow heads) and late gradually increasing responses (arrows) to 0.5 M [ructose. Records A and ll_ were
obtained from different preparations. The sugar responses were followed by ofT-respopses 10 rinsing
Ringer; (C) Typical examples of three types of sugar responses. These exa.mplc§ were obtained by tracing
records A and B. The responses o both adapting solution and rinsing Ringer were subtracted.
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Fig.10.Histograms representing the mean -magnitudes of
initial phasic and late gradually increasing responses 10
0.5 M sugars after 10 sec adaptation to three solutions. Test
sugars: 0.5 M sucrose (A) and 0.5 M fructose (B). Adapting
solutions: water (W), Ringer (R) and 1 mM Q-HCIH(Q). Thg
responses are expressed relative to the respective control
responses afier water that are taken as 100%,. The vertical
bars show SE of the means. The mean magnitude of initial
phasic response was calculated using the preparations that
exhibited either type 1 or type 2 response after water adap-
tation, while the mean magnitude of late response was cal-
culated from the response height 10 sec afier application of
sugar solution using the preparations that exhibited either
type 2 or type 3 response after water.
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Fig. 11. Relative amplitudes of initial Fig. 12. Nistograms showing rhe mean

smplitude of Initial phasic responses

phasic neural responses to 1 mM Q-HC1
to 1 mM Q-HCl after 10 sec adaptation

following 10 sec adaptation to six kinds
of salt solutions. Salt adaptation solu- to sugar solutions. Adaptation solu-
tions: Ringer, 0.3 M NaCl, 0.3 M KCI, tions: 0.5 M sucrose, 0.5 M glucose
0.1 M Nl4Cl, 0.1 M CaCly and 0.1 M MgClp and 0.5 M fructose. The response 1is
Each column is the mean + SE expressed expressed relative to the control re-
as a percentage of the control response sponse (striped column) after 10 sec
to Q-1Cl (striped column) after 10 sec adaptation to water. The vertical
adaptatlion to water. The numerals within bar indicates SE of the mean. The

parentheses indlicate the number of pre- numerals in parentheses show the
parations., number of preparations.
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Fig. 14. Mean amplitude of phasic responses to four bitter
solutions following 10 sec adaptation to various taste solu-~
tions. Adaptation solutioms: water, 0.3 M NaCl, 0.1 M CaClj,
0.5 M sucrose and 1 mM acetic acid. Test solutions: 1 mM
Q-S04, 1 mM brucine, 10 mM caffeine and 1 mM picric acid. The
responses are expressed as a percentage of the control re-
sponses (sctriped columns) after 10 sec adaptation to water.
The vertical bars show SE of the mean. The numerals within
parentheses indicate the number of preparations.

Q-HCl Q-H,S0, Ringer Q-H,S0, Q-HCI Picric Ringer Picric

acid acid
(o ]
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R A Y A I
5] &
Q-HCI Q-H,S0, Q-H,S0, Q- HCI Picric Picric acid
acid —_—
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Fig.15.A: ncural response to 0.001 m Q-HSOq after 0.001 m Q-HCI (1) and control re-
sponse to the Q-HCl after Ringer (2). B: neural response to 0.001 u picric acid after 0.001
M Q-HCI (1) and control responsc afier Ringer (2). C and D: taste cell responses to 0.001
M Q113505 (C) or 0.001 w picric acid (1D) after adaptations to 0.001 u Q-1ICt (1) and
0.001 m NaCl (2). In records C and D, taste cells were pre-adapted 10 0.001 M NaCl and:
rinsed with it after test stimulation. Data from two nerves and two cclls (8).

— 296 —



Al A2

— ~/\//\—_;
— 18
Qim ImM QM
KCL Q-HCL KCL
1} 82
-.-—J-x- -—_\\]\’\_—
>
E
R
O.M ImM  OuM
MgCt, Q-HCL  MgCL,
d] c2
w '
:
~
0.M M 0IM
NH,CL Q-HCL  NH CL
20 sec

F1ig.16.Intracellularly recorded taste cell responses to 0.1 M KCl (A). 0.1 M MgCl, (B) or 0.1 M

NH,CI (C) afier 10 sec adapiation 1o Ringer (1) and | mM Q-HCI (2). Each of the paired recordings

was (rom a different taste cell. Resting potentials under Ringer adaptation were ~41 mV (A). =22 mV

(B) and —19mV (C). Excepting horizontal bars marking the duration of solution applications, the
Ringer's solution flowed continuously over the tongue.
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Fig.'17. Taste cell tesponses to 1 md acetic acid after adaptation
to Ringer (1), water (2), and 1 mM Q-HC1 (3).
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E
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Fig. 18. Taste cell responses to 0.5 M sucrose after adaptation
to Ringer (1), water (2), and 1 mM Q-HCl (3).
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