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Anthony Kam-Cheong Tsoi and Wilkin Wai-Kuen Cheung (1985) Studies on 
the origins of ERG components of the crayfish compound eye. Bull. Inst. Zool., 
Academia Sinica 24( 1): 117-124. The origins of the crayfish's ERG was investigated by 
recording with microelectrodes at various locations of the compound eye. Previous 
experiments suggested that the diphasic ERG recorded extracellularly in the flies, 
moths, butterflies and some other rapidly flying diurnal insects were a summation 
of potentials generated from regions above and below the basement membrane. 
Since the two components are opposite in sign, they tend to cancel out one another 
depending on their relation in time and magnitude. This complexity causes fund
amental problems when compound ERG is used in electrophysiological ~xperiments. 
It is therefore important to study the dynamics of this phenomenon. Detailed analysis 
of the contribution of individual components is difficult because in thes~.J.nsects the 
basement membrane is rather thin, so that the components are alway~·,cpPl:P.Qu,nded. 
However, in the crayfish, the basement membrane is thicker ami i'CJi'~thetefore 
possible to separate the potentials generated from regions above and below it. 
Moreover, . it would be interesting to find if the basement membrane of. the crayfish 
had been punctured and hence lost its insulating properties, the diph-asic' ERG 
recorded would be similar to that recorded in flies, moths and butte'rfli.es. 

The electroretinogram, or ERG, is a 
mass electrical response of the eye to a light 
stimulus. In the almost 100 years since the 
insect electroretinogram was first recorded 
(Dewar and McKendrick, 1873). it has been 
the focus of many studies. The interest that 
it has generated is due to several factors, in
cluding the ease with which it can be detect
ed, and its considerable variability and com
plexity. Its function as a clinical tool for 
retinal physiology and assessment has long 
been recognized by clinicians and researchers. 

However, there is a considerable body of 
criticism against the use of ERG in the study 
of vision, mainly due to its difficulty in in
terpretation. It was. evident that not all 

species of· organisms produced ERG of similar 
shapes and that different locations of record
ing electrode gave further complications' in 
the interpretation (Koopowitz, 1974). 

Perhaps the most valid criticism on the 
interpretation of the ERG in arthropods is 
that the retina comprises an outpocket of the 
brain and therefore the ERG components may 
be contributed by the neurons of the optic 
lobe as well as from the retinal cells. As a 
result, a 'pure' ERG indicating retinal elec
trophysiology cannot usually be found. 

In the past decade, the isolation and 
analyses of ERG components have been in
vestigated (Autrum and Hoffmann, 1960; 
Heisenberg, 1971; McReynolds and Gorman, 
1970; Naka and Kuwabara, 1959). However, 
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