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Abstract

There are many hypotheses on the electrical potential changes accompanying salivation
in the human parotid. The most reasonable hypothésis is that the electrical potential
changes depend on active ion transport across the gland cell membrane, however, vari-
ous ions are proposed as candidates. In our previous studies, we could not find any
characteristic relations between the electrical potential and ion concentration changes.
Thus, we further investigated the possibility that other ions, such a H*, Ca®, HCO;,
HPO{", play a role in the electrical potential changes. The results obtained are as
follows :

1) The maximum change of electrical potential was recorded approximately 30 sec after

stimulation, and the highest concentrations of each ion was recorded as follows : K*
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and HCOj :ca 60 sec, H* ;ca 40 sec, HPOi  ;ca 30 sec, Na* and Cl ;ca 20 sec, how-
ever, the calcium ion concentration did not show any changes after termination of the
stimulation.

2) The half-maximal increase or decrease time of electrical potential and ion concent-
ration changes were estimated as follows : electrical potential ;ca 80 sec, Cl™ ;ca 40
sec, Na® ;ca 120 sec, HPOI ™ ;ca 240 sec, H™ ;ca 360 sec.

3) From these results, we could not find any parallel relationships between electrical
phenomenon and ion concentration changes.

4) We summed up the concentrations of each ion obtained at the same time, and named
this summation as the total charges. The time course of total charges showed a mir-

ror image to that of electrical phenomenon. Therefore, it is considered that electrical

phenomenon mainly depends on the total changes of each ion concentration.
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Schematic representation of
experimental apparatus and method.
Cap : suction capsule,

E,, E, : electrodes,

P : parotid gland,

S : syringe,

T : thread,
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Fig. 2 Time course of the flow rate,

the concentrations of chemical
substances (H*, Na*, Cl-, K*, Ca?*,
inorg.P)and E.P. (electrical potential).
The numerals on the dotted line in
the uppermost indicate minutes

after stimulation.
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Fig.3 Time course of the concentra-
tions of several ions and E.P.
(electrical potential).

Upper : cation group (Na*, K*, Ca’*)

Middle : anion group (HPO:-, HCOs,
CI)

Under : E. P. (electrical potential)

Asteriks (total charges) show the

summation of cations and anions.
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