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One index by which the activities in the different parts of the auditory system can be assessed is the electri-
cal response to appropriate stimulation developingin thesestructures. There is now a considerable volume of mate-
ria] defining electrical responses in the main parts of the system-cochlea, cochlear nuclei, medial geniculate body
and auditory zone of the cortex [1-3]. Electrical responses in the inferior corpus quadrigeminum have not been in-
vestigated in the same detail. Papers dealing with electrophysiological study of this part of the auditory system
make occasional references to the form and locations of electrical responses {4, 5, 7, 8, 12, 14, 18], the cycle of
amplitude recovery [12, 19], and differences in the electrical responses to monaural and binaural stimulation [7,
17, 18]. Several investigators have examined the activities of single neurons in the inferior corpus quadrigeminum
[9, 10, 11, 13, 18, 18]

A systematic analysis of the quantitative characteristics of electrical responses to acoustic stimulations in the
inferior corpus quadrigeminum was now attempted.

METHOD

Thirteen experiments were carried out on 11 fully grown cats undersodium amytal (75 mg/kg intraperitoneally),
Tracheotomy was first performed and access to the inferior corpusquadrigeminum was them obtained removal of the
bone over the posterior pole of the hemisphere and division of the dura mater. Thehemisphere was displaced 3~4 1nm
forward and held there by gauze pads (the occipital pole of the hemisphere wasremoved with the thermocautery in
three animals), so that the inferior corpus quadrigeminum was well exposed. Anelectrode (a steel wire 0,12-0,15 mm
in diameter in glass insulation) was brought to the surface of the inferior colliculus and inserted, by means of a
micromanipulator under visual control, to a depth of from 2.5 to 4 mm. The experiments were carried out in a
sound-proof room. The stimuli were clicking sounds about 0.2 msec in length. The acoustic stimulation and method
of recording have been described in detail in an earlier communication [3]. The positions of the electrodes were
afterwards determined from Nissl -stained serial sections.

RESULTS

The electrical response in the inferior colliculus to the clicking sound began with a small negative component
1-2 msec in length (Fig. 1, A). This negative component was absent in some experiments (Fig. 1,B). The negative
component was generally followed by two positive components, each lasting 2-3 msec. The relative amplitude of
the positive components might vary, the first being larger, equal to or smaller than the second (Fig, 1, A; Fig. 3, A).
Sometimes the two could not be clearly distinguished. The response then contained one positive wave, 4-6 msec in
length, showing one or several teeth (Fig. 1, B). A negative wave followed the positive components (Fig, 1, B). In
some cases this negative wave was absent, and the second positive component, returning slowly to the zero line,
was increased in length (Fig. 1, A).

The thresholds for the development of a response were much the same in most of the animals. With an average
threshold values of -2 dB, relative to the audibility threshold for man, measured under the same conditions, the
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Fig. 1. Relationship betweenam-
plitude and latent period of re-
sponses in inferior corpus quadri-
geminum and intensity of clicking
sound, A, B. Oscillograms of re-
sponses in inferior colliculus.
Vertical lines-stimulation arte-
facts. Numbers on lefi~intensity of
clicking sound (in dB above thresh-
oldfor response). C. Amplitude
of first positive componentinre-
lation tointensity of click.” Abscis-

I’M Y E%V sa: intensity (in dB above threshold

forresponse). Ordinate: amplitude
(1V). D, Latent period of response
in relation to intensity of click (average findings). Abscissa-inten-
sity of click (in dB above threshold for response). Ordinate-time
(msec). In this and following oscillograms the responses were re-
corded by the superposition of 20-30 reactions in the one frame.
Deflection downward -positivity.
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scatter (o) for the individual animals was +8 dB. Increasing the loudness of the click (from about threshold to maxi-
mum) regularly reduced the latent period from an average value of 5.5 to one of 3.2 msec (Fig. 1, A, B, D). The
amplitudes of the positive components were regularly increased by increase of intensity. In moderate ranges of
stimulus intensity (30-35 or 35-40 dB above the threshold for a response), the increases of loudness had no appreci-
able effect on the amplitude of the response, as is seen in the graph for amplitude in relation to intensity, in the
form of some leveling off, after which the climb becomes gentler (Fig. 1, C).

One of the most important criteria for assessment of activites in the different parts of the auditory system is
the cycle of amplitude recovery, as revealed by the action of paired signals with varying intervals between (AT).
It was found that a separate response to the second stimulation developed when AT=2-3 msec, and that there was
complete restoration when AT = 40 msec (Fig. 2). The graphical method of distinguishing the response to the second
signal revealed that a response to the second stimulation appeared when AT = 1.4-1.8 msec. With complete restora-
tion of the amplitude of the response to the second click, the cyclical features (Fig., 2, A) characteristic for the cen-
tral parts of the auditory system, could be observed. The fact that the periodicity is less evident in the graph (Fig. 2,
B; average values) is in all probability due to the averaging of values for slightly different stages in the cycle in the
individual experiments.
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% 5 trode in center of nucleus. B) electrode at point
0 of entry of fibers of lateral lemniscus. C) elec-
l trode in lateral lemniscus. bci-brachia of in-
wk ferior colliculus. 1l-lateral lemuiscus. nIV-
R nucleus of trochlear nerve, p-pons.
sy . . e
The form of the electrical respouse in the inferior
, : colliculus as observed in this investigation (negative com-
Y ponent, two positive components and a negative wave) is in
i conformity with the descriptions given in a number of other
ar papers [4, 5, 7, 8, 12, 18], What is important is to discover
i . L L, the source of the various components of the response and,
7 /A 90 200 4o more particularly, the origin of the main element, the posi-
msec tive components. Only the origin of the negative wave has
Fig. 2. Recovery of amplitude of electrical re- been considered in the literature, and this, according to
sponses in inferior corpus quadrigeminum. A) Jungert [12], is the result of activity in the dendritic layer
Oscillograms. 1) Responseto first click (intensi- of the nucleus of the inferior corpus quadrigeminum.

ty 40 dB above threshold for response). Numbers
over other oscillograms-value of AT (a) time
scale for T from 0.4 to 14 msec; b) the same
for AT from 30 to 74 msec). B) Recovery of
first positive component (average findings).
Abscissa- AT (msec). Ordinate—amplitude of
response to second click (percentage of response
to first click).

Responses in both right and left inferior corpora quadri-
gemina were recorded simultaneously in one of the experi-
ments in this investigation. In each colliculus one electrode
was in the center of the nucleus and the other in its lateral
part, i.e. in the region where fibers of the lateral lemniscus
enter. When recordings were made from the latter site, a
number of fast negative oscillations were seen grafted on to
the positive components of the response (Fig. 3, B). The
latent period for these oscillations was practicaily the same
as the latent period for the initial negative wave in the response recorded in the inferior colliculus and in the re-
sponse in the lateral lemniscus (Fig. 3). The duration of these negative oscillations did nor exceed the duration of
the first positive component. It was therefore thought that the rapid negative oscillations were the result of discharge
by presynaptic fibers in the lateral lemniscus, entering the inferior colliculus, whereas the positive components in the
response represented postsynaptic activity of nerve elements in the nucleus itself. If this is correct, the electrical
responses seen in Fig. 3 should be explained in the following manner. When the electrode was remote from the point
of entry of the lemniscus fibers (recording from the medial part of the nucleus of the inferior colliculus), the fast
components were reduced in amplitude, and were recorded in the form of the initial negative component, When the
electrode was still further from the point of entry of the lemniscus fibers, the initial negative component might be
absent, or it might show a tendency to have its polarity reversed (Fig. 1, B).

The thresholds for responses in the inferior colliculus are considerably lower (by 30-40 dB) than those established
by other authors [4, 5, 14, 18]. It was thus possible, in our case, to plot the course of the amplitude curve over a
much wider range of intensities, whereas the other authors who have examined this relationship [4, 5, 14, 18] were
only able to record the steeper part of the amplitude curve. The lower thresholds for the development of responses
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in the inferior colliculus also made it possible to establish that there was an average difference of 2.3 msec between
the latent periods for these responses to clicks of threshold and maximum intensity (Fig. 1, D). Kemp et al. [14] and
Gershuni [4, 5] found that this difference did not exceed1-1.5 msec. The present observations on the amplitude
recovery cycle are in agreement with the results obtained by others [12, 19]. Finally, it should be pointed out that
the values for the various characteristics of the electrical responses in the inferior corpus quadrigeminum, as estab-
lished in this investigation, are intermediate between the values for the corresponding characteristics in the cochlear
nucleus below {3] and the medial geniculate body above [1, 2].
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian joumal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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