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Research Abstract

The scotopic threshold response (STR) is a newly investigated component of the electroretinogram. Since the STR reflects post-photoreceptoral processing in
the retina at intensities near absolute threshold, the STR would be a useful index to evaluate the rod pathway in the proximal retina. A conventional ERG
setup, however, involves difficulties in STR recording. Therefore we constructed a new recording system for the purpose. The characteristics of the apparatus
are as follows : 1)A diffusing sphere provides full-field stimuli ranging from a very dim light near absolute threshold to a very bright light. 2)A remote-control
system for changing filters is used to avoid breakdown of the dark-adapted status. 3)A software artifact rejection routine is used to exclude response
influenced by eye movements and blinks. Using the apparatus we have examined the human STR and generally confirmed the previous findings.

Fundus albipunctatus is known as having a prolonged dark adaptation in both rod a nd cone systems due to a disorder of visual pigment regeneration. We
previously reported that the amplitude of the b-wave with a dim light and the early receptor potential with a bright flash recovered slowly along the course of
progressive dark adaptation and ended up non-nal after 34 hours of dark adaptation in a case of the disease. The threshold of the b-wave is, however, about
3.5 - 4.0 log higher than the psychophysical threshold. Thus the relationship between psychophysical sensitivity and electrical response below the b-wave
threshold has been missing. Since the threshold of the STR is lower than the b-wave threshold, the STR is an appropriate electrical index for evaluating.
scotopic activity. In a 7 year-old girl with fundus albipunctatus the characteristics of the STR from the fully dark adapted eye were normal, including the
maximum amplitude, waveform, range of stimulus intensity and relationship to rod PII, suggesting a physiological deficit rather than a dystrophic
involvement in the disease.
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Abetalipoproteinemia (Bassen - Komzweig syndrome) is a rare autosomal ressesive disease characterized clinically by acanthocytosis, cerebeller ataxia, fat
malabsorption and atypical retinitis pigmentosa. In a patient of the disease, findings of ocular fundus, fluorescein angiography, color vision, visual field and
dark adaptation were all compatible to those of typical retinitis pigmentosa sine pigment. ERG and EOG findings recorded from the patient suggested that the
main affected site of the disease is different from primary retinitis pigmentosa.

The scotopic threshold response (STR) was reported in the cat, sheep monkey and human. The STR has not yet been confirmed in the frog and rabbit. We
recorded the ERG intensity series in the frog and rabbit, using dim (-7.7 log) to bright (O log : 280cd/m~2) full field stimli. The threshold of the b-wave in
the frog was about -5.7 log intensity. Below the b-wave threshold (at the intensities of -6.3 and -6.7 log), a tiny negative wave (3 - 6[muV) with a long
latency (450 msec) seemed to be barely observed indicating that the frog STR is a very tiny tranasient response if present. The threshold of the b-wave in
the rabbit was about -5.3 log intensity. Below the b-wave threshold no negative wave was observed in the rabbit. On the hypothesis that membrane
potential change of Muller cell in response to extracellular K

~+ concentration serves to generate the STR, the differences of the distribution of KA+ conductance of Muller cells among the species may account for the
low STR amplitude in the frog and rabbit in comparison with the high STR amplitude in the cat and monkey.a Less
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