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One index by which the act iv i t ies  in the different parts of the auditory system can be assessed is the e l ec t r i -  
cal  responseto appropriate s t imulat ion developing in these structures. There is now a considerable volume of ma te -  

r ial  defining e lec t r ica l  responses in the main parts of the sys tem-cochlea ,  cochlear  nuclei ,  media l  genicula te  body 

and auditory zone of the cortex [1-3]. Electr ical  responses in the inferior corpus quadr igeminum have not been in-  
ves t igated in the same deta i l ,  Papers deal ing with electrophysiologicaI  study of this part of the auditory system 
make occasional  references to the form and locations of e lec t r ica l  responses [4, 5, 7, 8, 12, 14, 18], the cyc le  of 

ampl i tude  recovery [12, 19], and differences in the e lec t r i ca l  responses to monaural and binaural  s t imulat ion [7, 
17, 18]. Several  investigators have examined  the act ivi t ies  of single neurons in the inferior corpus quadr igeminum 
[9, 10, 11, 13, 16, 18]. 

A systematic  analysis of the quant i ta t ive characteris t ics  of e lec t r ica l  responses to acoustic st imulations in the 
inferior corpus qnadrigeminum was now a t tempted .  

M E T H O D  

Thir teen experiments were carried out on 11 fully grown cats undersodium amyta l  (75 mg/kg in t rape r i tonea l ly ) .  
Tracheotomy was first performed and access to the inferior corpus quadrigeminum was them obtained removal  of the 
bone over the posterior pote of the hemisphere and division of the dura mater.  The hemisphere was displaced 3-4  mm 
forward and held there by gauze pads (the occ ip i ta l  pole of the hemisphere was removed with the thermocautery  in 
three animals) ,  so that the inferior corpus quadrigeminum was well exposed. An elect rode (a steel wire 0.12-0.15 mm 
in diameter  in glass insulation) was brought to the surface of the inferior coll iculus and inserted, by means of a 
micromanipula tor  under visual control, to a depth of from 2.5 to 4 ram. The experiments  were carried out in a 
sound-proof room. The s t imuli  were c l icking sounds about 0.9 msec in length. The acoustic s t imulat ion and method 
of recording have been described in detai l  in an ear l ier  communica t ion  [3]. The positions of the e lectrodes were 
afterwards determined from Nissl-s tained serial sections. 

R E S U L T S  

The e lec t r ica l  response in the inferior coll iculus to the cl icking sound began with a small  negat ive  component  
1-2 msec in length (Fig. 1, A). This negat ive  component  was absent in some experiments  (Fig. 1,B). The negat ive  
component  was general ly  followed by two posit ive components,  each lasting 2-3 msec. The re la t ive  ampl i tude  of 
the positive components might  vary, the first being larger,  equal to or smaller  than the second (Fig. 1, A; Fig. 3, A). 
Somet imes  the two could not be c lear ly  distinguished. The response then contained one positive wave, 4-6 msec in 
length,  showing one or several  tee th  (Fig. t ,  B). A negat ive wave followed the posit ive components (Fig. 1, B). In 
some cases this negat ive  wave was absent, and the second positive component,  returning slowly to the zero l ine,  
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, re la t ive  to the audibi l i ty  threshold for man, measured under the same conditions, the  
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Fig. 1. Relationship between am- 
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 collicnlns. 
Vertical lines-stimulation arte- 
facts, Numbers on left-intensity of 
clicking sound (in dB above thresh- 
old for response). C. Amplitude 
of first positive component in re-  
lation to intensity of click." Abscis- 
sa: intensity (in dB above threshold 
for response). Ordinate: amplitude 
(/~ V). D. Latent period of response 

in relation to intensity of click (average findings). Abscissa-inten- 
sity of cl ick (in dB above threshoid 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. 

scatter (o) for the individual animals was i 8 dB. Increasing the loudness of the cl ick (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 (Pig. 1, C). 

One of the most important criteria for assessment of activities 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 stimulatXon appeared when &T = 1.4-1.8 msec. With complete restora- 
tion of the amplitude of the response to the second click, the cycl ical  features (Pig. 2, A) characteristic for the cen- 
~xal parts of  the auditory system, could be observed. The fact that the periodicity is less evident in the graph (Fig. 2, 
B; avexage values) is in all probability due to the averaging of values for slightly different stages in the cycle in the 
individual experiments. 

602 



~' o,4 4o 2,o 

7,7 40 1~ 30 

#0 0~0 gO 

ilZ78 a b 

2 msec /10  msec 

B 

ii 

% 
100 

80 

8z7 

70 

I 

J 
_ t I l I - -  I 

/0 70 //0 I00 700 ~oo 
m s e c  

Fig. 2. Recovery of ampl i tude  of e lec t r ica l  re -  

sponses in inferior corpus quadrigeminum. A) 
Oscillograms. 1) Response to first c l i ck  (intensi-  
ty 40 dB above ttireshold for response). Numbers 
over other osc i l lograms-va lue  of  A T  (a) t ime  
scale for T from 0.4 to 14, msec;  b) the  same 
for AT from 30 to 74 msec)o B) Recovery of 
first positive component (average findings). 
Abscissa-AT (msec). O r d i n a t e - a m p l i t u d e  of 
response to second c l ick  (percentage of response 
to first cl ick).  
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Fig. 3. Electr ical  responses in inferior corpus 

quadr igeminum and la te ra l  lemniscus.  A) Elec-  
trode in center of nucleus. B) e lec t rode  at point 

of entry of fibers of l a te ra l  Iemniscus. C) e l e c -  

trode in la te ra l  lemniscus, bc i -b rach ia  of in-  
ferior col l iculus ,  l l - l a t e r a l  lemniscus, n lV-  
nucleus of t rochtear  nerve, p-pons. 

The form of the e lec t r i ca l  response in the inferior 

coll iculus as observed in this invest igat ion (negative com-  
ponent, two positive components and a negat ive  wave) is in 
conformity with the descriptions given in a number of other 
papers [4, 5, 7, 8, 12, 18]. What is important  is to discover 
the source of the various components of the response and, 
more part icular ly,  the origin of the main e lement ,  the posi- 
t ive components.  Only the origin of the negat ive wave has 
been considered in the l i terature ,  and tMs, according to 
Jnngert [12], is the result of ac t iv i ty  in the dendrit ic layer 
of the nucleus of the inferior corpus quadrigeminum. 

Responses in both right and lef t  inferior corpora quadri-  
gemina were recorded simultaneously in one of the exper i -  
ments in this investigation. In each col l iculus one e lec t rode  
was in the center of the nucleus and the other in its la te ra l  
part, i .e .  in the region where fibers of the la te ra i  lemniseus 

enter. When recordings were made from the la t te r  site. a 
number of fast negat ive  osci l lat ions were seen grafted on to 

the positive components of the response (Fig. 3, B). The 
la tent  period for these oscil lat ions was prac t ica l ly  the same 

as the la tent  period for the ini t ia l  negat ive  wave in the response recorded in the inferior col l iculus and in the re-  
sponse in the la tera l  lemniscus (Fig. 3). The duration of these negat ive  oscil lat ions did nor exceed the duration of 

the first positive component.  It was therefore thought that  the rapid negat ive  oscil lat ions were the result of discharge 
by presynaptic fibers in the l a te ra l  lemniscns,  entering the inferior coll iculus,  whereas the positive components in the 
response represented postsynaptic ac t iv i ty  of nerve elements  in the nucleus itself. If this is correct,  the e lec t r i ca l  
responses seen in Fig. 8 should be expla ined  in the following manner.  When the e lec t rode  was remote  from the point 
of entry of the lemniscus fibers (recording from the media l  part of the nucleus of the inferior coll ieulus) ,  the fast 

components were reduced in ampl i tude ,  and were recorded in the form of the in i t ia l  negat ive  component.  When the 
e lec t rode  was still  further from the point of entry of the temniscus fibers, the in i t i a l  negat ive  component  might  be 
absent, or i t  might  show a tendency to have its polar i ty  reversed (Fig. 1, B). 

The thresholds for responses in the inferior col l iculus are considerably lower (by 80-40 dB) than those established 
by other authors [4, 5, 14, 18]. It was thus possible, in our case, to plot the course of the ampl i tude  curve over a 
much wider range of intensities, whereas the other authors who have examined this relat ionship [4, 5, 14, 18] were 
only able  to record the steeper part of the ampl i tude  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 exceed 1-1.5 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 
t h e  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 genieulate body above [1, 2]. 
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All abbreviations of periodicals in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  given in the original Russian journal. Some  or all o f  t h i s  peri-  

od i ca l  l i terature may well be avai lable in Engl ish translat ion. A complete l is t  of the cover-to. 

cover Engl ish translations appears at the back of this issue. 
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