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Fig. 1.

isolated scale of Ory. ias latipes.
melanophores of the same scale.
ion was omitted from figure.

The effect of the prolonged application of potassium ion upon melanophores of an
Four different types of response were observed in the
A type of response which was insensitive to potassium
The figure shows redispersion following aggregation of the

pigment.

Ordinates: Relative magnitude of the pigment displacement expressed as percentage of
the pigment dispersion of the melanophores in physiological salt solution.

Abscissae :

tes represents the initiation of the observation.
a: Response of the melanophore in distal part of the scale.

b, c: Response of the melanophore in proximal part of the scale.

Time in minutes expressed as logarithmic scale. The broken line of ordina-

Temp. 27°C
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Table 1. The effectiveness of adrenalin in various concent-

PO ol aH<, BeDEEOHY rations to melanophores in an isolated fish scale. Table

- s , I represents the time required to initiate the redispersion
FLd ) ERICRE LR L BN of aggregated melanin granules within the melanophores,

ErEITHEREEY LM, o5 when the adrenalin solution is replaced by normal phy-
N siological salt solution.
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Fig. 2. Responses of melanophores in isolated fish scales to potassium ion under normal
and denervated for several hours conditions.
Ordinates: The same as that of Fig. 1. Abscissae: Time in minutes.
A: Cyprinus auratus B: Carassius
*: Response to adrenalin of melanophores denervated before 20 hrs. Temp. 25.5°C
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Résumeé

Action of Potassium Ion on Fish Melanophores with Some Conside-
ratoins of the Characteristics of the Isolated Fish Scale

Takaaki IsHiBasHI

Department of Biology, Faculty of Science,
Kyushu University

The present reports are concerned with the analysis of the action of potassium ion on fish scale
melanophores.

1. Using three species of teleosts, Carp (Carassius carassius), Funa (Cyprinus auratus) and Me-
daka (Oryzias latipes), the experiments were performed to ascertain whether potassium ion acts directly
upon the melanophores or stimulates the nervous elements which are left alive in the isolated fish scale.

2. In prolonged application of potassium ion, it was observed that there were differences of reac-
tion according to the locality of the melanophores in a scale. Moreover, the aggregation of the
pigment granules within the melanophore which was induced by potassium ion had a transient
phenomena.

3. The effectiveness of adrenalin in various concentrations upon the duration of the pigment aggre-
gation to be induced by this agent has been examined. As the concentrations of adrenalin were
increased, more and more the duration of pigment aggregation was prolonged.

4. The effect of denervation of the melanophore on the response to potassium ion was studied.

The scales were pulled out from their pockets with fine forcepts and immediately slipped back into
their pockets, thus severing all connections with the nervous system and allowing time for degeneration.

In tests of the effects of denervation on the response to potassium ion during the period of degene-
ration, the scales which had been withdrawn were compared with normal scales and with scales which
had recovered from the denervated state.

In three hours after the operation, the magnitude of centripetal migration of pigment granules
within the melanophore reached only about one-half that of normal scale melanophore. From 18 to
20 hours after the operation, the response of melanophores to potassium ion had disappeared. Cor-
responding to the passage of time after the operation, however, the response of melanophores was
actually re-established and it was the same as that of a2 normal scale.

It may be suggested that these facts have relations with disintegration of the nerve fibers, including
terminal structure connected with the melanophore, and a regrowth of them.

5. Both normal and denervated melanophore respond clearly to adrenalin. Furthermore, the
melanophores which were originally insensitive to potassium ion, and the redispersed melanophores in
prolonged application of this ion, were certainly responsive to adrenalin, thus suggesting a difference

between potassium ion and adrenalin in mechanism of action to the melanophore.
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6. It was assumed that potassium ion acts indirectly upon the melanophores through the never
fibers which are left alive in an isolated scale. The failure or incompleteness of the response to
potassium ion of the normal scale melanophores may be also explained by the lack or disintegration

of the melanophore nerve.
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