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5. Summary

1. A sensitivity to ultraviolet light was detected in a gastropod eye for the first time. The spectral sensitivity of

Aplysia californica was determined by optic nerve recordings, and sensitivity maxima were found at 390

and 370 nm. Compared to 500 nm, the relative sensitivities were 79 % and 74.3 %. As in preliminary

experiments, a UV sensitivity in the eye of the Helix pomatia has been found, the option is discussed that

even more gastropod species might be capable of recepting UV light.

2. Phototaxis experiments did reveal that four out of eleven snails demonstrated positive phototaxis on green

light whereas two other snails responded negatively on UV light.

3. Results of the different bleaching experiments are contradictive as far as their meaning on the composition

of the Aplysia retina is concerned; the most probable interpretation is that only one cell type exists in the

retina bearing both a VIS- and a UV rhodopsin.

4. Intracellular recordings of cerebral ganglion cells reveal that most activated cells respond both on VIS- and

UV stimuli of the eye. Three cells out of eleven were responded on VIS stimuli only. Responses were found

in  seven out of thirteen investigated clusters, thus discarding the idea of a centralized optic ganglion.

5. A variety of VSD dye experiments was carried out on the Xenopus laevis hypophysis, nerves of the snail

Lymnea stagnails and the Xenopus atrium to demonstrate the use of custom made components, evaluate the

properties of different dyes and explore the potential of a real-time ratiometric approach for movement

artifact cancellation.

6. VSD experiments of the Aplysia cerebral ganglion upon stimulation of the optic nerve support the findings

made in the microelectrode approach about the non-existence of a centralized optic ganglion.

7. VSD experiments of the Aplysia cerebral ganglion upon light stimulation of the eye delivered only

unsatisfying results due to high noise and vibrational artifacts; comparative experiments on the activation

patterns evoked by green and UV stimuli could not be accomplished.

8. The assembly of a 61 photodiode array is described, and its use on the eyestalk of the rock shrimp Palaemon

elegans  is demonstrated.


