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Changes in the radioelectroeneephalogram (REEG) in man during mental work were investi- 
gated under natural conditions of activity (transport supervisors,  students during lectures and 
examinations). A higher level of c ross-corre la t ion  between biopotentials and the periodicity 
of the processes  was found in areas of the brain participating in the relevant functions in all 
groups of subjects investigated: in the motor center for speech (Broca's area) in the left 
hemisphere and the symmetrical ly opposite region of the right hemisphere. According to 
published and personal observations, such participation indicates that the speech mechanisms 
are represented in both hemispheres.  

There is no general agreement in the literature regarding responses of brain electrical activity to 
mental work: in some cases signs of desynchronization, and in others signs of synchronization, are ob- 
served in the EEG. The work of Livanov [4] has conclusively shown the functional importance of cross- 
correlation between brain potentials. 

For these reasons it was decided to study the degree of cross-correlation between brain potentials 
and the intensity of the periodic component of the EEG recorded during mental work. 

EXPERIMENTAL 

The investigations were carried out on 12 road transport supervisors (employed on this job for be- 
tween 5 months and 16 years) and high school students in their first and second years of the course (28 dur- 
ing lectures and 13 during examinations). Each investigation consisted of a series of observations, of 
which the total number was 275. The subjects were healthy, of both sexes, and aged from 18 to 40 years. 

The EEG was recorded by means of a combination of two single-channel bioradiotelemetrie systems 
of the BliP-2 type or an ~Almaz" four-channel system [2, 3]. The potentials were recorded by a monopolar 
or vertical [6] method from the region corresponding to the motor center for speech in the left hemisphere 
and the symmetrically opposite region of the right hemisphere, as well as from the occipital zones. A 
type 4EEG-I electroencephalograph or type 2I~KPSCh electrocardiograph was used to record the potentials. 
The tests were carried out in the usual industrial or educational surroundings. Besides visual analysis, 
the results were subjected to auto- and cross-correlation analysis [4]. The "Promin'" digitalcomputer 
was used to process the material. 

Altogether 451 cross-correlation coefficients (Cc) and i0,368 auto-correlation coefficients were ob- 
tained, 313 auto-correlation diagrams were plotted, and the same number of coefficients reflecting the 
ratio between the power of the periodic process and the power of the random process (Cp/r) was calcu- 
lated. 

EXPERIMENTAL RESULTS 

Visual analysis showed that the REEG showed negligible change in the transport supervisors during 
the shift and in the students during lectures, but in the students during examination the changes were con- 
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s iderable :  the chief  fea ture  was the appearance  of a high-amplitude slow rhy thm (up to 13 f sec ) .  These 
changes have been desc r ibed  in m o r e  detail  e l sewhere  [2, 3]. 

The r e su l t s  of c r o s s - c o r r e l a t i o n  ana lys i s  of cuts of the REEG showed an inc rease  in the co r re l a t ion  
va lues  for  the potent ia ls  (Cc > • between regions  cor responding  to B r o c a ' s  a r ea  in the left  hemi -  
sphere  (the mo to r  center  fo r  speech) and the s y m m e t r i c a l l y  opposite region of the r ight  hemisphe re .  T]~is 
phenomenon was obse rved  in all groups  studied. However ,  it d i f fered in intensi ty in the m e m b e r s  of the 
different  groups:  in the t r a n s p o r t  s u p e r v i s o r s  cor re la t ion  inc reased  gradual ly  until the 5th-6th hour  of the 
shift (the t ime of ha rdes t  work),  while in the students during examinat ion it inc reased  a f t e r  the f i r s t  few 
minutes ,  to r each  a m a x i m u m  at the t ime of answer ing,  when the mean value was C c = =e 0.73 (before the 
examinat ion,  C c = �9 0.44, a f t e r  the examinat ion,  C c = • 0.35; P = 0.01), while in the students during l ec tu res  
the degree  of co r r e l a t i on  inc reased  only negligibly toward the end of the lec ture .  No such marked  inc rease  
in the degree  of c r o s s - c o r r e l a t i o n  between the potent ials  as  in the students during examinat ions  could be 
found in the o ther  groups  tes ted .  

Autocorre la t ion  analys is  r evea led  a per iodic  component  of the REEG even when visual  ana lys is  
showed only desynchroniza t ion  phenomena.  In all groups ,  at the mos t  respons ib le  moment  of the work,  an 
inc rease  in the intensi ty of the per iodic  p r o c e s s  (in the slow wave range) was obse rved ,  main ly  in the r e -  
gions indicated above.  F o r  ins tance,  in some students during examinat ions ,  while answer ing  the quest ions 
the value of C p / r  r o se  to 0.93 in r ecord ings  f r o m  B r o c a ' s  a r ea ,  while in r eco rd ings  f r o m  the occipi tal  
zones its value was 0.34. 

It has  been s tated [1, 4] that during menta l  work ( labora tory  exper iments )  c r o s s - c o r r e l a t i o n  between 
biopotent ials  in the an te r io r  zones of the bra in  is inc reased .  The p r e s e n t  invest igat ions showed that more  
concre te  reg ions  of  the bra in  a r e  concerned in the p r o c e s s  of menta l  work  when p e r f o r m e d  under  actual  
conditions of l ife.  I t  is well  known that B r o c a ' s  a r e a  (left hemisphere)  pa r t i c ipa t e s  in the complex  mechan-  
i s m  of speech,  for  which it is the moto r  center .  Meanwhile, c l inical  and exper imenta l  data [5, 8, 9, 10] in- 
dicate that both h e m i s p h e r e s  par t ic ipa te  in the act  of speech.  The r e su l t s  of the p r e sen t  investigation also 
indicate that speech is r e p r e s e n t e d  to some extent in the r ight  hemisphe re  also,  and that this  hemisphe re  
p lays  an act ive p a r t  in menta l  act ivi ty .  

In a p rev ious  p a p e r  [3] which desc r ibed  changes in the REEG during m u s c u l a r  act iv i ty  of a cycl ic  or  
acycl ic  c h a r a c t e r  comple te ly  different  p r inc ip les  were  shown to govern  the local izat ion of significant c r o s s -  
co r re la t ion  between biopotent ials  and per iod ic i ty  of the p r o c e s s  and, consequently,  par t ic ipa t ion  of d i f fe r -  
ent regions  of the bra in  in the p e r f o r m a n c e  of that type of act ivi ty.  

Data in the l i t e ra tu re  and the r e s u l t s  of the w r i t e r ' s  invest igat ions thus demons t r a t e  a co r re la t ion  
between the intensi ty  of spat ia l  synchronizat ion of potent ia ls  and the s tate  of b ra in  function. 

Mental ac t iv i ty  c a r r i e d  out in industr ia l  and educational sur roundings  causes  an inc rease  in the de-  
g ree  of co r re la t ion  between biopotent ials  and the power  of the per iod ic  p r o c e s s  in reg ions  of the brain  
par t ic ipa t ing  in the act ivi ty ,  name ly  the mo to r  cen te r  of speech in the left  hemisphe re  and the s y m m e t r i c a l -  
ly opposi te  region of the r ight  hemisphe re .  This  is evidence of the act ive par t ic ipa t ion  of the r ight  h e m i -  
sphere  also in the act  of speech.  
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