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Rheoencephalographic  inves t iga t ion  of healthy pe r sons  engaged in mental  work revea led  an 
i n c r e a s e  in  the volume blood flow through the left  hemisphe re  on account of an i n c r e a s e  in the 
per iod  of f i l l ing of the ve s se l s ;  the incoming blood volume was i nc rea sed  in the t empora l  r e -  
gion. By the end of the working day these  changes were replaced by a d i s tu rbance  of r egu la -  
t ion of the volume blood flow in the t empora l  regions .  

The quant i ta t ive study of the c e r e b r a l  hemodynamics  began in the 1950's,  when inves t iga t ions  showed 
that dur ing  mental  act ivi ty no changes take place in the rate  of oxygen consumption by the b ra in  t i s sues ,  
the indices  of c e r e b r a l  perfus ion,  or  the v a s c u l a r  r e s i s t a n c e  [3, 4]. On the other  hand, Ingvar  and Ri sbe rg  
[1], who studied the effect of mnes t ic  t e s t s  on the c e r e b r a l  c i rcula t ion ,  d i scovered  an i nc r ea se  in the blood 
flow in the cen t ra l  par t  of the b r a i n  and main tenance  of its in i t ia l  level  in the t empora l  regions .  Mamo 
et al. [2] d i scovered  an i n c r e a s e  in the blood flow dur ing  the search  for a solut ion in the pos t e r i o r  f rontal  
region,  and a wide var ie ty  of r e sponses  in the t empora l  regions ,  ranging f rom indif ference to changes in 
the blood flow opposite to those in the f rontal  regions .  These cont radic tory  data were the resu l t  of the use  
of different  methods, which evidently were not always comparable  (Kety's method, isotope and t h e r m i s t o r  
methods), the i r  use  on subjects  with d i seases  of the ne rvous  sys tem,  nonobservance  of the condit ion of n o r -  
mali ty for the subject  and the fa i lure  to repeat  the expe r imen t s  an adequate n u m b e r  of t imes.  

In  the p r e s e n t  invest igat ion,  the effect of mental  work on the s tate  of pulse f i l l ing of the blood ves se l s  
in the an te r io r  regions  of the b r a i n  ( temporal  and frontal) was studied rheoencephalographical ly .  

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

Tes t s  were ca r r i ed  out on 70 c l in ica l ly  healthy men and women aged 25-55 years .  They were engi -  
n e e r s  by occupation, and on the day of the tes t  they were ca r ry ing  out the i r  no rma l  work of planning.  Rheo- 
encepha lograms  (REGs) were recorded  with the RG-1-01 rheographic  apparatus  (Biofizpribor),  working 
on an ac f requency of 30 kHz, connected to a two-channel  ink -wr i t ing  e lec t rocard iograph  (model 047) for 
synchronous  record ing  of the ECG. All r ecord ings  were made with the subject  in a r e s t ing  state before 
s t a r t ing  work (at 9 A.M.), and three  t imes  dur ing  the working day (11:30 A.M., 2 P.M.,  4:30 P.M.), us ing  
r ec t angu la r  b i t empora l ,  b i f rontal ,  and f ron to -mas to ida l  lead e lec t rodes  2 cm 2 in a rea  ( symmet r i ca l ly  on 

the left and r ight  sides).  

The following p a r a m e t e r s  of the REG were analyzed: dura t ion of the whole rheowave, the per iod of 
f i l l ing and the sys to l ic  phase (in msec),  the anacrot ic  and ca tacro t ic  ampli tudes  (in d~), and the angular  co-  
eff icient  of the anacro t ic  front.  Stat is t ical  ana lys is  of the data was c a r r i e d  out on the Minsk-22 computer .  

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

It will be c lea r  f rom Table 1 that the in i t ia l  values  of the t empora l  and ampl i tude - t empora l  p a r a m e t e r s  
of the REG for b i t empora l  and b i f ronta l  leads  were s i m i l a r  (P < 0.05). They were much s m a l l e r  for the 
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TABLE 1. Dynamics  of Rheoencephalographic  
Working Day (top l ine  shows b t t empora l  leads,  
tab 

Indices dur ing  
bot tom l ine  b i f r o n -  

REG indices 

Duration of rheowave (in msec) . . . . . . .  

Period of filling (in msec) . . . . . . . . . .  

Systolic phase (in rnsec) . . . . . . . . . . .  

Anacrotic amplitude (in dn) . . . . . . . . .  

Catacrotic amplitude (in do) . . . . . . . .  

Anacrotic angular coefficiertt (ta conven- 
tional units)" . . . . . . . . . . . . . . . . . .  

Mean values o f  init ia l  M ±m and 
change relative to initial value 

9 A.M. 

811:1::18 
820--]: 19 
256-t:3 
254-t:3 
305 ~: 4 
302 ~J:3 

O, 62-L-0,03 
O, 77--t:0,03 
0,50 :t::0,02 
0,68:k:0,03 

3,42%0,28 
3,58-]:0,30 

11:30 
A .M. 2 P.M. 

+80 
+32 
+7 
+4 
+2 
+5 
+0,04 
-[-0,04 
+0,03 
+o,o4 

+0,26 
+0,14 

5 
--18 
- - 4  
--1 
--12 

0 
+0,09 
+0,06 
÷0,04 
+O,Ol 

+0,30 
+ 0 , 4 8  

4:30 
P.M. 

+24 
+34 
--I 

0 
- - 4  
--2 
+0,02 
+0,02 
+0,03 

o 

+o, 1o 
+0,26 

f ron to -mas to ida l  leads (P < 0.05). Values of the anacrot ic  and ca tacro t ic  ampli tudes  were s igni f icant ly  
higher  in the b i f ronta l  and f ron to -mas to ida l  leads (P < 0.001 and P < 0.01 respect ive ly) ;  they did not change 
subs tant ia l ly ,  and they r ema ined  higher  by a s ta t i s t i ca l ly  s ignif icant  degree  throughout  the working day. 

In the b i t empora l  REG, 2.5 h af ter  the beginning  of mental  work an i n c r e a s e  in the dura t ion  of the 
per iod  of f i l l ing was observed (P < 0.05), the values  of which at this  stage of mental  activity were the 
highest  of all those recorded  for this p a r a m e t e r  us ing local leads.  In the left f ron to -mas to ida l  lead, an 
inc rease  in dura t ion of the f i l l ing per iod  also was observed  (P < 0.01). No changes were found in the ampl i -  
tude and ampl i tude - t empora l  Indices of the REG. 

After  mental  work for 5 h, there  was a marked  dec rease  in all t empora l  p a r a m e t e r s  of the b i t empo-  
ra l  and left f ron to -mas to ida l  REG: the f i l l ing per iod  (P< 0.001, P < 0.001) and sys to l ic  phase of the REG 
(P< 0.01, P < 0.01). The l a t t e r  was s igni f icant ly  lower  than its Ini t ia l  value (P < 0.01 and P < 0.05, r e s p e c -  
t ively).  Against  this background an i n c r e a s e  in the anacrot ic  ampli tude of the b i t empora l  REG was ob-  
served.  This rose  s teadi ly  and became  signif icant ly  higher  than its in i t ia l  value 5 h af ter  the beginning of 
mental  activity (P < 0.01). These changes cor responded  to s tabi l i ty  of the ampli tude va lues  of the c a t a c r o -  
tic phase of the b i t empora l  REG. 

Toward the end of the working day, the rheographic  p a r a m e t e r s  tended to r e t u r n  to the i r  o r ig ina l  
level ,  but in this case a sharp dec rease  took place in the level  of co r r e l a t i on  be tween ampli tude c ha r a c -  
t e r i s t i c s  of the b i tempora l  REG, where  a weak posi t ive  co r r e l a t i on  appeared af ter  menta l  act ivi ty  las t ing  
7-8 h (values of the coeff ic ients  of co r r e l a t i on  cor responding  to the o rde r  of r ecord ing  were 0 .87-0 .76-  
0.81-0.15). 

These r e su l t s  suggest  that before  the beginning of mental  activity,  an inequal i ty  in d i s t r ibu t ion  of the 
blood flow exis ts  in the  an te r io r  regions  of the bra in .  In the f rontal  regions  there  is h igher  level  of blood 
f i l l ing which develops at once and which is adequate for sus ta in ing  the mental  work l as t ing  7-8 h. This 
s tabi l i ty  of the indices  of high pulse  blood fi l l ing is also cha rac t e r i s t i c  of the hemodynamics  of the c e r e -  
b ra l  hemisphe re s ,  espec ia l ly  the right. In the t empora l  regions  the s tate  of p r epa rednes s  for mental  work 
is cha rac te r i zed  by lower  levels  of blood fi l l ing than in the f rontal  regions ,  and in the course  of the working 
day it shows marked f luctuat ions.  

The compara t ive ly  low level  of blood f i l l ing of the t empora l  regions  is  probably  inadequate,  and sub-  
sequently it i nc r ea se s ,  as is  shown after  2.5 h by an i n c r e a s e  in the dura t ion  of the per iod  of f i l l ing the 
ve s se l s  with blood, and l a t e r  by an i n c r e a s e  in ampli tude of the rheoencephalographic  wave. The i nc r ea se  
in level  of the hemodynamics  of the left  hemisphe re  2.5 h af ter  the beginning  of menta l  activity is  the r e -  
sul t  of an i nc r ea se  in the blood f i l l ing t ime.  

These f luctuat ions in t empora l  and ampli tude p a r a m e t e r s  of the REG, giving ind i rec t  evidence of t e m -  
poral  and volume regulat ion of the pulse  blood fil l ing, cor respond  c losely  to each other,  for c lose  c o r r e l a -  
t ion re la t ionsh ips  are observed between the f i l l ing t ime and the sys to l ic  phase of the REG, and also the 
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the anacrotic and catacrotic amplitudes of the rheowave. This coordination between the blood supply of the 
frontal regions is stable throughout the working day. However, when assessing the relationship between the 
parameters  of the bitemporal REG, it is important to note that after mental activity for 7-8 h, changes oc- 
cur in the process  regulating the volume of blood filling the temporal regions, a process  which takes place 
against the background of initial values of the bitemporal REG indices. 
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