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Retina, thalamus or superior colliculus (SC), and visual cortex are probably fundamental
components of biological visual information processing systems. Retina is not a simple transducer
from photo to electrical signals, but plays an essential role in information processing. Thalamus
and/or SC also have an important role. To visualize information processing at each step in this
cascade, reconstruction of retina-thalamus (or SC)-cortex systems in vitro will be a promising
tool. As the first step, we tried microelectrode-array (MEA) recording from acute retinal tissue.
Retina was taken from postnatal day 30 rats and plated on MEAs with 64 embedded electrodes.
Spontaneous electrical activity as well as responses to electrical and optical stimulation were
observed. Then as the second step, we tried MEA-based recording from cultured retina and
cultured superior colliculi and co-cultured tissue of retina and SC. Retina and SC were
successfully cultured on MEA substrates. And from cultured retina and superior colliculi,
spontaneous activity was recorded. The next step will be establishment of co-culture systems of

retina and other tissue components that have precise connection with each tissue.
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Fig. 1 Setup for electrical activity recording.
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Fig. 2 Electrical activity recorded from acute

retinal tissue:
(A)

trial 1 ] [T T
trial 2 - T
tial 3 yy
. | s
C | T ] i "
Inm

ey W 1T 11

tisl 10 P "
[ | S
(B) 10

oo

number of spikes

-2 -1 0 1 2 3 4 5 6 7
Time (s)

Fig.3 Optically evoked responses of
retinal tissue
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Fig. 4 Electrically evoked responses of
retinal tissue
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Fig.5 Electrical activity recording from cultured
“retinal tissue.
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Fig. 6 Electrical activity recording from cultured SC
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Figure 7. Microphotograph of co-cultured
retina and superior colliculus
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