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The aim of the present study is to clarify the neuronal mechanisms of extreme behavioral laterality of the
scale-eating cichlid fish Perissodus microlepis in Lake Tanganyika. | got the following results.

1)

2)

3)

4)

I examined the lateral difference of Mauthner (M) cell in hindbrain which is considered to trigger fast bending
in predation. The M-cells were visualized by retrograde staining and were analyzed in three dimensions. The
lateral asymmetry corresponding to mouth morph was found in the ventral dendrite of M-cell received visual
input. The result suggests M-cells exhibit the anatomical asymmetry in neuron level related with behavioral
laterality.

| examined the neuronal activity of M-cell during the predation behavior using immediate-early gene Arc
expressed. When the scale-eating fish freely foraged on scales by attacking the prey fish, Arc protein was
enriched in the soma and ventral dendrites of M-cell. The volume of Arc protein expression in M-cell after
predation largely increased compared to control fish. These results suggest that M-cell activates during
predation behavior and the neuronal activity derive from visual input.

Visual cue may be important for predation behavior because the scale-eating fish approach from behind and
move stealthily to the preferred-side of the prey. | conducted predation experiment using fish with block
visual information by methanol injection. Fish lost the sight in both eyes could show predation behavior,
but the predation success was markedly decreased. In case of lost the sight in eye of mouth-opening side,
their attack side changed inversely with intact fish. In contrast, fish lost in eye of the reverse side attacked
in the same way as intact fish. The scale-eating fish might have a dominant eye for predation.

| investigated the development of the behavioral laterality and mouth asymmetry in the cichlid of juvenile
to adult. Both the behavioral laterality of predation and morphological asymmetry of lower jaw-bone were
gradually emphasized during development. There is a significant correlation between them. Further, fish
with greater asymmetric mouth fed more scales between similar body sizes, indicating the asymmetry lead
to an advantage for robbing scales.




