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Stimulating Effects of Alcohols, Amino Acids and
Bitter Substances on the Gustatory Linguo-Hypoglossal
Reflex Responses in the Frog
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(Chief : Prof. H. Nomura)

Summary

1t has been shown that alcohol, amino acids and bitter substances applied to the tongue

elicit a phasic discharge in the glossopharyngeal nerve of the frog. Thus, we examined

whether or not alcohols, amino acids and bitter substances elicit a linguo-hyglossal reflex
in the frog. The results obtained suggest that hydrophobic amino acids and bitter sub-
stances stimulate only the chemoreceptor, but acids and alcohols may stimulate the

nociceptive receptor as well as the chemoreceptor.
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Fig. 1. Simultaneous records of afferent and
reflex discharges elicited by alcohols.
Hypo.: Hypoglossal nerve, Tri.: Sub-
macxillary nerve, Glos.: Glossopharyn-
geal nerve. Time signals indicate 1

second.
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Fig. 2. Concentmation-response relation in the
reflex tongue movement elicited by
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Fig. 3. Comparison of the reflex tongue move-
ments elicited by tactile (0) and chemi-
cal (O) stimuli. 0-5 in the ordinate indi-
cate the magnitude of tongue move-
ment. 0: no movement, 1: a slight
movement, 2 : a folding movement with
a angles of approx. 45°,, 3: a folding
movement with angles of approx. 75,
4: a folding movement with a angles of
approx. 90°, 5: a maximal folding

alcohols. movement.
Table. 1. List of test substances

L-Alanine 20 mM | L-Homoserine 20mM | GMP 20 mM
r-Aminobutyric acid 20mM | L-Isoleucine Sat. CMP 20 mM
e-Aminocaproic acid 20mM | L-Lysine HCl 20mM | IMP 20 mM
L-Arginine HC1 20 mM | L-Methionine Set. AMP 20 mM
L-Aspartic acid Sat. L-Ornithine HCl1 20mM | ATP 1mM
L-Citrulline 20mM | L-Phenylalanine Sat. ADP 1mM
L-cysteine HC1 Sat. L-Proline 20mM | GTP 1mM
L-Cystine Sat. L-Threonine 20mM | GDP 1mM
L-Glutamic acid Sat. L-Tryptophane Sat. UTP 1mM
L-Glutamine 20 mM | L-Tyrosine Sat. uDP 1 mM
L-Glycine 20mM | L-Valine Sat.

L-Histidine HCI 20mM | L-Leucine Sat.

(Sat. : Saturated solution containing less than 20 mM solute)
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Fig. 4. Simultaneous records of afferent and
reflex discharges elicited by amino
acids and some other chemicals.

Table. 2. Intensity of bitter substances for tongue
reflex initiation

Reflex Bitterness

Brucine

Strychnine HCI
Quinine HCI
Nicotine
Phenylthiocarbamide
Picric acid

Naringin
Theobromine -
Caffeine -
Vaniline -
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