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With tac t i le ,  acoustic ,  or photic st imuli  in human subjects a nonspecific potent ia l  may  be recorded from the 
vertex [2, 5-7]; it  disappears when the st imuli  are presented at  a short in terval .  Oswald [10] considers that this non- 

specific effect  is an artifact;  but his opinion has been re jec ted  by many authors [1, 3, 8, 9]. 

The nonspecific response was invest igated in deta i l  by Kats [2] working in V. S. Rusinov's laboratory.  It was 
shown that the responses developed max ima l ly  in the pa r ie to -cen t ra l  regions, but as the st imuli  are repeated  it spreads 
to other regions of the brain also. This spread occurs at  the same t ime as the ampl i tude  of the response increases.  
The fact that as the st imuli  are repeated the region involved may aher  gives reason to suppose that the nonspecific 

response is not strictly loca l i zed .  

The present work is an investigation into the loca l iza t ion  of the nonspecific response to l ight and sound. 

E X P E R I M E N T A L  M E T H O D  

The EEG was recorded with a s ingle-channel  ink-wri t ing e lec t roencephalograph.  We examined  29 heal thy 
human subjects and 17 patients with focal  lesions in the posterior part of the cerebra l  hemispheres.  

E X P E R I M E N T A L  R E S U L T S  

The nonspecific response to l ight and to sound was recorded in the EEG of 22 of the 29 heal thy subjects. A c -  

cording to the stimulus used and to the sequence of presentation we observed a change in the region in which the 
nonspecific effect appeared,  In 19 subjects even when light and sound ac ted  for the first t ime  certain features were 
found in the spread of the nonspecific response to these st imuli .  An example  of the distribution is given in Fig.  1, a, 
which shows the nonspecific response to l ight and to sound in the same subject.  The zones where the effect  was max-  
imum (cen t ra l -par ie ta l  lead) coincide ,  but the nonspecific response to l ight  appeared also in the posterior regions 
and the response to sound in the anterior lobes. With repeated st imulat ion this distribution of the nonspecific response 
became more defini te .  In 6 subjects when the l ight flashes were repeated we observed a spread of the nonspecific 
response to l ight to the posterior lobes. At the same t ime  repet i t ive use of the sound st imulat ion led to no such spread 
of the nonspecific response. In 12 subjects to which l ight flashes were repeatedly  presented the nonspecific response 
to l ight disappeared from the zone where the response had been max imum,  whereas in the occ ip i topar ie ta l  region 
it was recorded more def ini te ly ,  i . e .  there was a shift of the nonspecific response to l ight towards the posterior lobes. 
An example  of such a shift of the nonspecific response to light is shown in Fig.  1, b. The early responses to l ight were 
diffuse and nonspecific,  the max imum ampl i tude  occurring in the central  regions (leads 5 and 6). With subsequent 
s t imulat ion (7th flash) there was a shift of the nonspecific response to l ight towards the posterior lobes. As can be 
seen from the curve the nonspecific effect  was recorded in the occ ip i ta l  and in the par ie ta l  regions, i t w a s  less wel l  
marked in the central  region, and was absent from the posterior and frontal lobes. In the same subject  the nonspecifie 

response to sound was recorded in the central  and frontocentral  regions. The region of the nonspecific response did 
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Fig.  1. Distribution among the different hemispheric regions of the nonspecific response 
to light and to sound in a single subject.  Moment of appl ica t ion  of the stimulus is in-  
d ica ted  by a ver t ical  l ine .  a) Nonspecific response to l ight  and to sound; b) displace-  
ment  of the nonspeeific effect to light into the posterior parts of the hemispheres; c) 

nonspecific response to sound (10th appl icat ion) .  Here and in other drawings the num- 
bers to the left of the curves indicate  the number of the lead.  

not shift when mul t ip le  st imuli  were given. Fig.  1, c shows the nonspecific response to sound in the same subject at  
the 10th presentation.  The response is max imum in the central  and fronto-central  regions. Consequently the shift 
of the nonspecific effect occurring on repet i t ive  st imulat ion is re la ted to an increase in the level  of exc i tab i l i ty  in 
the posterior lobes under the influence of the l ight stimulus i tself .  This point of view receives confirmation from yet 
another fact which we have observed. If the sound acted by the effect being superimposed upon the rhythmical  l ight 
stimulus,the nonspecific response to this sound could shift into the posterior regions, i . e .  into the region into which 
the rhythmical  l ight  s t imulat ion is directed.  As an example  consider some of the curves shown in Fig.  2. In response 
to the acoustic s t imulat ion (Fig. 2, a) a nonspecific effect in the EEG took the form of a slow wave in the central  
region (Tth-Sth lead),  and in the frontal lobes (9-10th leads).  It was absent from the posterior regions. The same 
sound superimposed on a rhythmic light st imulation (Fig. 2, b) caused a response which took the form of a slow wave, 
but which was also recorded from the posterior regions (leads a -4  and 5-6).  Acoustic s t imulat ion was appl ied  to 
another subject at the start of the investigation and was superimposed on a rhythmic l ight signal flashing slowly once 
per second. The response to sound which took the form of a slow low-ampl i tude  wave appeared diffusely in a l l  the 
leads. After a few seconds during which the light stimulus was mainta ined  the sound stimulus was given once more 
superimposed on l ight flashing twice per second (Fig. 2, d). In this case the response to sound also appeared in a l l  
regions, but the form changed:  instead of a slow wave the response consisted of a rapid spike potent ia l .  Yet another 

sound stimulus was superimposed on l ight flashes at a frequency of 4 per second (Fig. 2, e) and it e l i c i ted  a response 
in the form of a rapid osci l lat ion which was best shown in the posterior lobes themselves (leads 8-4,  5-6,  less response 
in leads 7-8). The acoustic st imulation presented a certain t ime after cessation of the l ight  stimulus (Fig. 2, f)caused 
a response consisting of a slow low-ampl i tude  wave in the cent ro-par ie ta l  regions (leads 5-6 and 7-8). 

These results indicate  that the region at which the nonspecific effect  appears is determined by the condition of 
a part icular  part of the cortex,  which condition in turn is determined by the nature of the stimulus act ing.  

Here i t  seemed worthwhile to investigate the nonspecific response in patients having focal cerebral  damage,  
because the pathological  process i tself  must crea(e in the cortex a region of main ta ined  exci ta t ion [4]. 

In many cases in these subjects we observed a character is t ic  distribution of the nonspecific effect  in the dif- 

ferent cerebral  regions. In patients with an extracerebral  tumor in the pa r i e to -occ ip i t a l  region the nonspecific effect ,  
if  present, was recorded chiefly in the occ ip i ta l  regions, i .e .  at the site of the damage.  Here the nonspecific effect 
might  be marked in response to sound and might be absent in response to l ight .  
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Fig.  2. Change in the form (d, e) and in the area (b) in which the nonspecific re-  
sponse to sound appears when i t  is superimposed on the effect  of rhythmic l ight s t im-  
uli .  Light stimulus markers (b, c, d, e) are shown on the bottom l ine .  The t ime  at 
which a sound signal was given (a, f) is indica ted  by an arrow and by a dotted ver-  
t ica l  l ine.  

Consider as an example  the EEG of a pat ient  having a b i la te ra l  ex t racerebra l  tumor of the p a r i e t o - o c c i p i t a l  
region (Fig. 8,a). The EEG of this pa t ien t  shows a response to l ight and to sound whose ampl i tude  was 2-8 t imes as 
great  as that of the a lpha- rhy thm.  The response was max ima l  in the occ ip i t a l  regions (leads 1-2 and 3-4);  i t  was less 
marked in the anterior region (leads 9-10).  With repeated st imulat ion the response was reduced and might disappear 

al together  from the frontal regions, while continuing to be recorded from the occ ip i topar ie ta l  regions. 

In the case of a large cerebral  tumor occupying the pa r i e to -occ ip i t a l  region if  there was a nonspecific response 
i t  was recorded in the central  and medio- f ronta l  regions, just as in heal thy subjects. In many cases in which there 
was a small  pa thologica l  focus in the pa r i e to -occ ip i t a l  region we observed a nonspecific effect not only in the central  
regions of both hemispheres but also in the affected zone. As an example  consider the nonspecific response in the 

EgG of a pat ient  with a subcortical  tumor of the left  pa r i e to -occ ip i t a l  region (Fig. 8 ,b) .  In response to a single l ight 
flash, in addit ion to the specif ic  response to l ight  in the occipi ta l  regions a nonspecific response was also recorded.  
It occurred in the anterior parts of the hemispheres.  In addit ion the nonspecific response to l ight  appeared  in the 
posterior parts of the hemispheres when recordings were made at  a large in tere lec t rode  distance (pa r ie to - t empora l  
leads). At the same t ime  when potentials  were led off loca l ly  from the occ ip i ta l  region this response was only on the 
left  side, i . e .  at the focus ( lead 2), The nonspecifie response to sound was recorded both from the anterior parts of 
the hemispheres as well  as loca l ly  in the lef t  occ ip i ta l  lobe.  With repeated s t imulat ion at small  intervals the non- 
specific effect disappeared more rapidly from the anterior parts of the hemispheres whiie it  was preserved in the af-  
fected zone, 

Al l  these facts may be explained if we suppose that the impulses which evoke the nonspecif ic  response enter 
the cortex diffusely, but that the response develops in the cort ical  region where the leve l  of exc i t ab i l i ty  is raised.  

It is true that in cases when repeated l ight flashes are presented a zone of enhanced exc i t ab i l i ty  is established in the 
posterior regions of [he hemispheres,  and this effect  is shown in the displacement  of the nonspecific effect  into this 
region, A pa thologica l  process act ing on the pa r ie to - t empora l  region in cases of an ext racerebra l  or in t racerebral  
tumor may  establish a condit ion of enhanced exc i t ab i l i ty  in the damaged area .  Apparent ly  the appearance  of the 
nonspecific response in this region may  be explained as developing in this way. The condit ion may  be considered 
analogous to one of dominance,  because a stimulus of any modal i ty  evokes a nonspecific response from just this cor-  
t ica l  region, 

The results obtained indicate  that the zone in which the nonspecific effect appears is determined by the con- 

dition of exc i tab i l i ty  of the cortex in this area.  The condition may  be brought about ei ther  by afferent impulsat ion 
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Fig. 3. Nonspecific response to l ight and to sound in the EEG of a pat ient  
with a b i la te ra l  extracerebral  tumor in the occ ip i to -pa r i e t a l  regions (a), 
and in the EEG of a pat ient  with a subcortical tumor of the left  occ ip i ta l  
lobe (b). Stimulus shown on bottom l ine.  Moment of appl ica t ion  of the 
stimulus indica ted  by a ver t ical  l ine.  

or by a pathologica l  process. The u l t imate  effect  of diffuse impulses from the nonspecific system is determined 
in the cerebral  cortex.  

S U M M A R Y  

The zone in which the nonspecific response was manifested in the human EEG changed according to the nature 

of the stimuli and their sequence. The nonspecific response had a different distribution according to the modal i ty  of 
the first stimulus. Repeated photic stimuli produced a shift in the nonspecific response in the direction of the primary 
project ion field of that stimulus. Nonspecific responses to sound may be shifted towards the zone of increased exc i -  
tation created by rhythmic photic st imulation.  The shift is par t icular ly  well  shown in certain focal cerebral  lesions. 
Thus in an ext racerebra l  tumor and in some forms of intracerebral  tumor of the pa r i e to -occ ip i t a l  area ,  apart  from 
the central  zones the nonspecific response both to light and to sound was recorded at the pathological  focus itself .  

L I T E R A T U R E  C I T E D  

1. B.D.  Asafov, In book: Neurophysiological  investigations in neuropsychic diseases [in Russian], Leningrad, 
(1961), p. 30. 

2. L. Kats, The nonspecific response in the electroencephalogram of man in the normal case and in organic dam- 

age to the brain.  Authors abstract  of candidates dissertation, Moscow, (1958). 
3. L . M .  Puchinskaya, Byull. 4ksper. biol . ,  No. 10, (1961), p. 3. 

4. V . S .  Rusinov, Zh. vyssh, nervn, deyat . ,  No. 3, (1958), p. 305. 
5. J. Bancaud, V. Bloch, and J. Pail lard,  Rev. neurol. ,  89, (1988), p. 399. 
6. P. Davis, J. Neurophysiol.,_2, (1989), p. 494. 
7. Y. Gastaut, Rev. neurol. ,  89, (1988), p. 382. 
8. A. Guillard,  H. Cathala ,  and J. Calvet ,  Electroenceph. clin.  Neurophysiol. ,  12, (1960), p. 5. 

9. L. Larsson, Ibid. ,  p. 802. 
10. I. Oswald, Ibid. ,  11, (1959), p. 341. 

II0 


