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Summary

In order to reveal the information processing mechanism of gustation in the brain, the
input-output relation in frog gustatory linguo-hypoglossal reflexes was studied. The mean
number of impulses obtained from the experiments with single fungiform papilla prepara-

tions and the mean amplitude of integrated reflex responses obtained from the experiments

with unanesthetized frogs were employed as the magnitudes of input and output informa-

tion, respectively. The slope of the curve of input-output relation obtained was not so steep,

indicating that the pathway of frog gustatory linguo-hypoglossal reflexes may be relatively

simple, probably disynaptic.

"

AR D 2EEOREZERDOD
5T LR, bhbhOEMNIHEES X OB —FR%
ABEERXOWRCIDVPELLZRIhTWES
(Kumai, 1980 ; Nomura & Kumai, 1982). %o
—ik, KZHRBELLITNBHREZRET, =0
REZERORABRI=NHELNLUCETSH, T
ST, BROBIORGO—MRERORH
B EEL, BAMSYTI Z Lvbhbhix
B 5 Lic (Nomara & Kumai, 1981 ; 1984),
WE—ORF=—F, BARFICL - TRET Sk
HEBEHT, COREEBOREITTHEENL

mj

(19855 5 A 1 H%H)

THED, EEHS I OEEFEHCEESEORH
HRFEYEL 5 (RE 51969 &7, 1M47.
Kumai, 1981a, b) 2%, ZoLBEAGEZHELREINT
BoXhLTELT, ¥FLoERENEIAAED
TRHEERTIMERBY R T 20 E ) e
WTh X <ohoTWiay,
MOPREREYI ST 5 BT, ARE%
BT 2 RS EFEN, HEENE X UERE
PWEHTRBIRThbhTvw5 S, SYFRREeg
F—4, L HEENTF -2 IBDCEBTHS
&b Tuw 5 (Griffith, 1971), #iko 22D H
= ABREERREZOFRCEELRT — 2 L IRMH
THZEERBDOTHH S, L HEHI, W
HE= 2 —r VEERRRVWLLWE, QWIET
S EIER (LBl (disynaptic) TH b (Porter,



14 SR BN = A REETREO AN R

1967), »=ATLRAILTHAIELELLNB S,
QY HEOBEYZT 25 LILL o TANEHRE
YHBEEX B ENTELALER O A%
HLTW3,
HEERBOBRICE S &, AHOEEYR
THIRIZ, BREALSBCRIBESBIZTE S
EXbh s TWAGREER, 1976), £ 2T, Z0F
EHO AR ABEFRETTEARB &1, ZoRKHEOM
BRI EILEOHRE LR U < disynaptic ¢
BENEIDERANL LA, FOBEKRT
L h = AREUERHO AN DEELYHNSL &
BB%RDDHZ L EERD,

WHREeHE

ERIZHVEHRE Y 2y <=1 (Rana
nigromaculata) T»H 5, MS222 (150 mg/kg) %
BEMES L, LB E LFHELY R TY)
ML T AELL, 2T, ETFAHROSE
(FEPE R L CREHED) RIER TR LT
EERFIEHL, »=A2EcERL, BE%L
R CERZERE LT CBE Lk,

FBBERE LOCEGRCE, ThLXh0.1M
NaCl %= 5 mM HEPES-NaOH # 1% T pH
7.2 L, £Z0.05~0.5mMERE *+ = —*
(QHCD %Mz icBRB LY v H—&x v
7.

RIGHEISE QB —ERAFER L AV TAR,
UREIREIAEH - REHROMEREX0.18
DEERDOA VT 7V —2 — L > TESIGE L
L, _vEdy e 7 @I, FOEREN
LR,

ERIFEERE (25~26C), BETIT- k.

£ ]

1. FIBBROBELEEDO Na 1 + VIEE

M LIcZ &L, AR THRETHIREZE
BOBHPIBL, TOREZIBEHROREILL »T4E
CHERHDAEBEMBREIHAL L dBEE
DEZALFBETHS, LHL, bhbhkXUE
SOWBELBIL ST, ZORESRRITF
=3l COERYE, B, SEERE, 73—
N, BKET  VBRESESEOYHRREIET
BT ERbLoTWBDT, ARRTE, EEE
THRERZL D, 2OV TIERE > TERS

DIREENRFECEET5ER+ = —* (QHCD
FRBMEEL L THERTA L E L,

D&, QHCl 2B THIETH 54, FiBKD
IREREBRI YV KECEEDOBLRD Z 2345
b T3 (Akaike & Sato, 1976). L# L, Na
AAVEETCY AN ZARBIT N /<= H =D
HFEED Na A AVBEXHELEZA, Fh
Zh71.2214.4mM CEHLEERE, n=6)%
X 073.4+13.2 mM CEH L BERZ, n=13) &
BVWEETH-k, T THE—HRIATBEELALYH
WhHddH-T0.1m NaCl iz 5 mM HEPES
-NaOH (pH 7. 2) & N2 o BB e LA
hokEliz,

2. MERELESIEEOBR

EHTHEAEH - BEExE—=2=y F Ok
B LTRHKEYERL, BEHEAy v v R
2 -FECHERELYEH L CERREDY, A
AVFIV—B =N LTRVEF yry57
CHEASRE LIS L WERE LB EDE
FREFARBLZENRTES, Fig. L 3FD X5 kH
BETHLEEE XL L UER LB SSHED
IREOHXE BED) & 0.8WMEIImRE L -k
VRNV AEPLRDLLEDOKE XOEE Gt
BYOBFRYRT 757 ChB, (FEHLCERR
2T, 1BXl=a=y FDRTH-TA, o

10
@ y=0.897x- 0.006
m L]
o r=0987
Lu L]
(V2]
3 05}
& L]
=

0

0 05 10

INTEGRATOR

Fig. 1. Relationship between the number of
nerve impulses and the amplitude of
integrated response in reflex dis-
charges. “y” and “r” in the figure indi-
cate the equation of regression and the
coefficient of it obtained by the
method of least squares, respectively.
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in afferent discharges
Febfif o
T conc. Number of Relative magnitude

x:i (mM) impulses/0.8 s of responses
F A B C DA B C D |Mean#SD
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6[0.27 0.04 0.20 0.28[0.20+0.10
16[0.73 0.50 0.20 0.76(0.55%0.22
19{0.86 0.42 0.50 0.90{0.67+0.21
19[0.86 0.88 0.70 0.90{0.84+0.08
21{1.00 1.00 1.00 1.00}1.00=0.00
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Concentration-response relationship in reflex discharges. A; an example of original

records obtained after the reflex discharges had been integrated through an integrator
with time constast of 0.1 second. B ; the concentration-response curve constructed from
the record shown in A. Note that supramaximal responses occurred in 2mM and 5mM.
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Table 2. Concentration-response relationship
in reflex discharges.

QHCI
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0.0560 [0 0 0 0240 0 0 |0.03£0.08
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0.07  [0.98 0.80 0.70 0.89 0.68 -~ - 0.81%0.11
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0.2 1.00 0.81 1.00 1.00 - -+ 1.00| 0.960.08
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Fig. 3. Concentration-response curves of af-
ferent and reflex discharges. This fig-
ure was constructed from the data in
Table 1 and 2.
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Fig. 4. The curve of input-output relation
constructed from the data in Table 1
and 2.

-
/

Fig. 5. McCulloch-Pitts’s neuron model. “t”
indicates threshold.
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