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The Information Code of Light Intensity Evoked Brain Potentials and Unidirectional Rate Sensitivity.
"on'" and "Off" responses constitute separate dynmamic channels,
3-1 and also follow separate paths in the brain.
Manfred Clynes*
Michael Kohn*

Introduction

Unidirectional rate sensitivity as a general
nonlinear property of biologic channels of communi-
cation was first demonstrated in the respiratory
heart rate reflex and the pupillary reflex to
1ight.1 An example of unidirectional rate sensi=-
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tivity 55 shown in the pupillary responses illus-
trated.® Since then, other biologic systems (in-
cluding plant reflexes) have been shown to follow
the properties and consequences of unidirectional
rate sensitivity. Unidirectional rate sensitivity,
a consequence of the partial chemical analog nature
of our information channels, requires that two sep-
arate biologic channels should exist if information
about rate of change in both directions of change
be necessary.

In the present study the evoked brain poten-
tials by light intensity changes were investigated
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to see to what extent they might represent dynamic
analogs of the light stimulus dynamics., If these
potentials represent information, or are epiphe-
nomena, what is the nature of their coding? To our
surprise not only were the potentials found to re-
present, in part, the activity of two channels, one
for increasing light and the other for decreasing
light, but these two channels were shown to follow
different paths in the brain.

It was found by averaging human light evoked
potentials on the CAT computer (each trace is the
average of 300 responses) using a Sylvania R1131C
glow modulator lamp and scalp electrodes that 1}
separate "on' and "off" evoked potentials exist for
step stimuli which, at occipital locations, have
similar initial polarities. The existence of these
may be related to the possible activity of separate
"on'" and "off" receptors in the retina; 2) sinusoi=
dal stimulation produced periodic potentials of
whole number relationships to the stimulating fre-
quency, a nonlinear characteristic of unidirection-
al rate sensitivity; and responses were obtained at
frequenciés far beyond flicker fusion; 3) ramp stim-

uli produced DC shifts
FLSPONSES TD SNUSODAL STMUL OF WROLS FRIOINES i the response, show-
ing rate sensitivity.
f\ These findings
ke o N wm-nwc 8re in accordance with
,J W/ k/: E/AL the nonlinear dynamics
J B of unidirectional rate
[ oo yasee SERSitivity, It was
further found that 4)
the peak to peak ampli-
tude of both "on" and
"off" potentials and
the DC shifts were lo-

garithmically related
e~ ssmuc to the light intensity
changes, until satura=-
. . tion, "On" and "off"
SN TN potential shapes were
found to change diff-
erently with increas-
ing stimulus intensity; 5) visual threshold and
occipital evoked potential threshold were similar3,
The dynamic code thus does not correspond to simple
analog or digital, but constitutes a special bio-
logic code.
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