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Retinal morphology and retinomotor response in Caspian kutum
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Abstract. In this study the morphology and organization of the retina of Caspian kutum and fish response to ambient
light via retinomotor reaction were investigated. The Rutilus frisii subsp. kutum is an anadromous fish and an important
native taxa of the Caspian Sea. The specimens were obtained from Shahid Ansari Teleost Reproduction and Culture
Center (Guilan Province, Iran). The fish were exposed to light and darkness conditions for at least 30 minutes prior to
death for adaptation. The eye retinae were dissected out and processed for histological and SEM studies. The eye retina
of Caspian kutum, similar to most vertebrates, was found to be composed of ten layers. Two types of photoreceptor
cells, rods and short single cones, were identified. No particular patterns of cone arrangement was observed in sagittal
and transverse retinal sections. The retinomotor response observed in retina adapted to light and dark conditions
revealed that Caspian kutum strongly reacted to changing light conditions. A remarkable pigment index indicated that
Caspian kutum relied mostly on rod rather than cone vision. The movement of pigment granules and the slight change
of cone myoid showed that the fish could recognize colors.
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Fig. 1. Retinal response model adapted to dark and light.
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Table 1. Retinomotor assessment in dark and light adapted retina.
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Fig. 2. Histological sections of R.frisii kutum retina, light microscope image of different layers of retina (A), Retina
SEM image (B), C: Dark adapted Kutum retina, D: Different parts of a cone cell, E: Epithelial pigment layer, PE: Cell
layer sensitive to light including cone cells (C) and rod cells (R ), OLM: Outer limiting membrane, ONL: Outer nuclear
layer, OPL.: Outer plexus layer, INL: Inner nuclear layer, IPL: Inner plexus layer, GCL: Ganglionic cell layer, NFL.:
Neural fiber layer, ILM: Inner limiting layer, E: Epithelial cellular extensions, Co: Choroid.
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Fig. 3. A: Sagittal sections of A: light adapted retina light receptors in R. frisii kutum and B: Dark adapted, Please note
the extension of pigment cells containing pigment beads (A) and pigment regression into the pigment cells (B), C:
Transverse sections of light adapted receptors (please note the rod cells and pigment beads betwixt the cone cells), D: A
SEM image from dark adapted cells (Absence of pigment beads). CO: Choroid, PE: Epithelial pigment cells, Pb:
Pigment bars in epithelial cell extensions, Pg: Spherical pigment beads, C: Cone cells, R: Rod cells, M: Cone cells
myoid, I: The boundary of an epithelial pigment cell and its extension surrounding rod cells.
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