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Fig. 2. Responses of retinal ganglion cells to periodic flashes (on: 2 sec, off: 5 sec). The stimulus is
consisted of full field illumination with white light (intensity: 145 uw/cm?®). The recording lasted for 10
minutes. (A) Three spiking types (ON cell, OFF cell, and ON/OFF cell} of retinal ganglion cells shown in
raster plot. (B) Three types of retinal Ganglion cells classified with PSTH (Post stimulus time histogram).
Bin duration : Imsec. Dashed line indicates 99% confidence limits. Black bar indicates the time while the
light is on. (C) ON, OFF, and ON/OFF cells characterized by Spike Frequency. (D) The distribution of ON,
OFF, and ON/OFF cells. Total number of retinal pieces is 8. Inside (B} and (C), (A), (B), and (C) show ON
cell, OFF cell, and ON/OFF cell respectively.
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Fig. 3. Near synchronous firing a-
mong nearby ganglion cells. (A) Syn-
chronized firing between cells shown
in Raster Plot. Sync raster was
plotted when target cells (65b, 82a,
82b, 83a) fire spike within —5~+5
ms from the reference cell (74a)
spike. (B) Cross-Correlation analysis
between two ganglion cell spike
trains. The 4 cells were recorded in
dark state (Lt Column). The 4 cells
were recorded with constant full field
illumination with whlte light (in-
tensity: 1.45 uw/cm’)(Rt Column).
Dashed line indicates 99% confidence
limits.



Table 1. Retinal ganglion cell pairs which show cor-
related firing with different reference cell.
Reference Target Reference Target
neuron neuron neuron neuron
45a 53a, 54b, 54c 63b 54b, 55a
45b 46b 64a 55a, 64c
46a 54b, 63a 64b 55a, 56a, 56b, 63a
46b 45b 64c 64a
52d 53a 65a 65b, 66a
53a 45a, 52d 65b 65a, 66a, 74a,
74b, 82a, 82b
54a 46b, 62a, 63a 66a 65a, 65b, 83a
54b 45a, 46a, 63a, 63b 74a 65b, 82a, 82b, 83a
54c¢ 45a 74c 75a, 85b
55a 63a, 63b, 64a, 64b 75a 74a, 74c, 83a
56a 64b 82a 65b, 74a
56b 56¢, 64b 82b 65b, 74a, 74b
56¢ 56b 83a 66a, 74a, 74b, 75a
62a 54a 84a 75a

63a 46a, 54a, 54b, 55a 85b 74c

2. Cross-Correlation &4 42 0|28t Lol MAEN

ZO| A5 M

AAer ofd] ARHMES FAl £8A(synchrony) of ¥
gobi7] $lste] 74a AEE J|EAEE ste] AHZ
£ AIEE(65b, 82a, 82b, 83a)¢] TREI7} Vel A7
-% raster plot®.Z 17 Horh(Fig. 3A). £ 65b A|E9}
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FEAL 5~ 5 ms (10 m9e) A7k boll A o,
g sync. 12 e} Sync 2, sync 3, sync 4 EE3F
L W o 2 743~82a, 74a~82b, 74a~83a A} X 7o) &
A A AR B Rolch 7 AEAS BA 24
o RE EFr AAE] goty] H3lo] T4 7|FAHER &
AN AAlsle] HgtohFig. 3B). W A5
ol 7t A & wl($1E A, Dark)9} 108 F<k wo] A
AE(2. B2 4, constant light), F A
ol 4] 0 ms -'?'-T‘Z'Oﬂ‘i o Yyt g9 2ogly) Jehe
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Cluster A.
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Fig. 4. Cluster of synchronized firing cells drawn from the data
of Table 1.
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Characterization of Rabbit Retinal Ganglion
Cells with Multichannel Recording

Hyun Sook Cho, Gye-Hwan Jin*, and Yong Sook Goo

Department of Physiclogy & *Biomedical Engineering,
Chungbuk National University Medical School, Cheongju, Korea

Retinal ganglion cells transmit visual scene as an action potential to visual cortex through optic nerve.
Conventional recording method using single intra- or extra-cellular electrode enables us to understand the
response of specific neuron on specific time. Therefore, it is not possible to determine how the nerve
impulses in the population of retinal ganglion cells coliectively encode the visual stimulus with conventional
recording. This requires recording the simultaneous electrical signals of many neurons. Recent advances in
multi-electrode recording have brought us closer to understanding how visual information is encoded by
population of retinal ganglion cells. We examined how ganglion celis act together to encode a visual scene
with multi-electrode array (MEA). With light stimulation {on duration: 2 sec, off duration: 5 sec) generated on
a color monitor driven by custom-made software, we isolated three functional types of ganglion cell activities;
ON (35.0+4.4%), OFF (31.4%£1.9%), and ON/OFF cells (34.6+5.3%) (Total number of retinal pieces = 8). We
observed that nearby neurons often fire action potential near synchrony (<1 ms). And this narrow correlation
is seen among cells within a cluster which is made of 6~8 cells. As there are many more synchronized
firing patterns than ganglion cells, such a distributed code might allow the retina to compress a large number
of distinct visual messages into a small number of ganglion cells.

Key Words : Retinal ganglion cell, Multichannel recording, ON cell, OFF cell, ON/OFF cell, Synchronized firing
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