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I t  is known that the e lec t roencephalograms of humans and animals  re f lec t  the presence of various forms 
of b ioetect r ic  act ivi t ies .  Tile pr imary forms of rhythmic osci l lat ions in the e lec t roencephalogram of man 
usually are a-waves .  It is, however, possibIe in some cases to de tec t  a slower rhythmic act ivi ty ,  the frequency 

of which is apparent ly  close to the frequency of heartbeat . .  

In a number of  cases this ac t iv i ty  disappears upon d isp lacement  of the dispersing electrode.  For this 
reason, such waves were considered to be the result of the positioning of the e lec t rode  over a pulsating vessel. 
Slow rhythmic osci l lat ions of this type have been described previously. Romano and Engel [6] and E. S. Brezhneva 

[1] reported the detect ion of such osci l lat ions on the e lec t roencephalograms of hypertonie cases. Such waves 
have also been registered in other cases [5]. However, one can onIy guess as to the relat ionship of these two 
forms of  oscil lat ions,  since simultaneous recording of e lec t roencepha lo-  and e lec t rocardiograms has been 

performed in only a few individual  cases. 

A number of authors [2, 8, 4, 7] describe the appearance  of a slow rhythmic ac t iv i ty  in animals,  in the 

form o f  "vascular" or "respiratory" rhythms. 

The aim of the present investigation,  started upon the suggestion of A. V. Lebedinsky, was to study the 
origin of  the slow rhythmic e lec t r ic  ac t iv i ty  in animals.  A special  method of exci ta t ion was used: by appl i -  
ca t ion of a braid to the posterior ex t remi ty  of the animal  (in 15 rabbits) or by an e l ec t r i ca l  discharge of the 

skin 'of  the posterior ext remity  (5 rabbits). 

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

The rabbit  was i m m o b i l i z e d  dorsal side up, on a dissecting table.  Four needle  electrodes were inserted 

in the skull. This al lowed the recording of e lec t roencephalograms at  four bipolar points (left,  f ron ta l -occ ip i ta l ,  
o cc ip i t a l - occ ip i t a l ,  right f ron ta l -occ ip i t a l  and frontal-frontal) .  The subcutaneous introduction of  needle  
electrodes in the anterior  and posterior ext remit ies  made  i t  possible ~o record e lect rocardiograms.  

The e lec t rocard io-  and e lec t roencephalograms were s imultaneously recorded by a tracing e lec t roencepha lo-  
graph. Pneumograms were registered in individual  cases. Recordings were taken before the appl ica t ion  of 
excitants,  during the e x c i t a t i o n -  15 and a0 minutes,  1, 1.5, and 2 hours after the beginning of exci ta t ion,  and 

some t ime after its discontinuance (from 45 minutes to g hours after, at  intervals  of 8, 10, and then every 15 

minutes).  

The e l e c ~ i c a l  or braid excitat ions lasted for 2 hours. 
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Fig. 1. Normal electroencephalogram of the rabbit. 
I-IV) Electroencephalogram; V) electrocardiogram, VI) time tracing (1 second). 

Fig. 2. Electroencephalogram of a rabbit one hour after the application of the braid. 
The leveling off of Curves I and III and the appearance of rhythmic oscillations on Curves 
II and IV is clearly seen. I-IV) Electroencephalogram; V) electrocardiogram, VI) pneumo- 
gram; VII) time-tracing (1 second). 
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Fig. 3. Electroencephalogram of the rabbit  1 hour 30 minutes after appl ica t ion  of the 
braid. 

~q~e tendency of  the e lec t roencephalogramic  rhythm to follow the respiratory rhythm 
is apparent.  The designations are the same as in Fig. 2. 

In 17 experiments the in i t ia l  background was that  of a normal rabbi t  e lec~oencepha logram,  a - l i k e  
osci l lat ions (similar in form and duration to the a -waves  in man, but non-rhythmic) ,  slower waves with a 
period up to 1 second, and various forms of fast osci l lat ions (12 and more per minute)  were noted (Fig. 1). 

Tile a - l i k e  oscil lat ions,  were first to disappear from the e lec t roencephalogram,  recorded i m m e d i a t e l y  
after the appl ica t ion  of the braid or of the sleeve with ,electrodes. These are probably also the most sensitive 
e lements  in the e lec t roencephalogram of rabbits. During this period the ext reme components were preserved. 
Sometimes fast oscil lat ions appeared or increased at  the beginning. This might  be explained by the recording 
of muscular b ioe lec t r ic  potentials.  The probabi l i ty  of the la t ter  assumption is enhanced by the fact  that some 
movements  started in the animals especia l ly  during the first minutes after the beginning of exci tat ion.  Groups 

of slow rhythmic waves were also recorded during the first minutes after the beginning of the exci t ing action. 

I t  seemed that  the a l ready-present  slow non,rhythmic potentials  were taking on a rhyf~nic  character .  

Thus, the siow rhythmic waves followed soon after the disappearance of the a - l i k e  oscil lations.  ~;lae ~me 

interval  between the disappearance of the a - l i k e  ac t iv i ty  and the rise of rhythmic waves was sometimes only 
a few minutes.  However, "superimposition" of a - l i k e  osci l lanons over these regular slow rhythmic potentials 

was not observed in a single case. 

In the major i ty  of cases, :30 minutes to 1 hour after the appl ica t ion  of file braid or the beginning of tire 
exci ta t ion  current the e lec t roencephalogram consisted ent i re ly  of slow rhythrnic waves, which, however, were 
not expressed equal ly  c lear ly  at  al l  points. Such rhythmic ac t iv i ty  appeared at  two, three, and rarely at  all  
four points. Sometimes,  in these cases, the slow waves would disappear from the rema.iHing points, and the 
e lec t roencephalogram would prese~.t a nearly sn'aight, but ,.~otched, l ine (as a result of the presem:e oi  fast 

oscil lat ions) (Fig. 2). 
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Subsequently, the frequency of the slow rhythmic potentials gradually changed. Most'often, the frequency 
and the amplitude decreased simultaneously. 

The slow rhythmic activity often corresponded to the frequency of the heartbeat in some sections of the 
curve. In some cases as the oscillations slowed down they were synchronized with the respiratory rhythrh (Fig. 3), 

However, such coincidences were far from being observed in all cases and they never occurred throughout 
a recording period. Usually, after the excitation period a slow rhythmic activity with a frequency either 
slightly higher or lower than the rhythm of the heartbeat: was observed on the electroencephalogram. The 
frequency of the rhythmic waves was never a multiple of the frequency of the heart contractions. 

The relationship of these waves to the respiratory and heartlieat : rhythms wfll be established only when 
simultaneous recordings of electroencephalo-, electrocardio-, and pneumograms are taken. 

Gradual restoration of the normal rhythm in the electroencephalogra.m was observed in the majority of 
eases (14 in all) after the end of  the excitation period. The characteristic mechanism of the process could also 
be followed here. Some speeding up of the rhythm was observed immediately  after the end of the excitation 
period, a - l ike  oscillations again became apparen t ;  The amplitude of the slow waves increase and their 
rhythmicity was lost. The revival of the a r l lke  rhythm did not last. The a - l ike  rhythm disappeared after 
3-10 minutes and slow rhythmic oscillations again reappeared. A more definite reestablishment of the initial 
rhythm occurred only after 40-60 minutes and more. The changes occurring after both modes of excitation 
were of the same type. 

The appearance of the slow rhythmic oscillations varied with the state of the experimental animal. In 
weak animals, such a slow rhythmic activity sometimes became apparent right after immobilization of the 
animal on the table. The same was noticed during an at tempt to repeat the experiments on the same animal. 
In such cases, the subsequent excitation sometimes provoked a short initial "revival", the appearance of a - l ike  
oscillations, which faded out when the excitation was prolonged. 

The data presented in this paper is insufficient to permit the formation of  a hypothesis on the origin of 
the slow oscillation of biopotentials on the electroencephalogram. However, the conditions under which they 
originate, and the characteristic peculiarities of the mechanism of their formation and disappearance allow us 
to assume that these slow oscillations are the result of the development of an inhibition process and a decrease 
in lability. A progressing inhibitory action and a further decrease in lability may  limit this form of electric 
activity. 
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