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The saponins of the Caucasian plant Dioscorea  vil losa delay development of experimental  a thero-  
sc le ros i s  in rabbits [7-11] and give good therapeutic  resul ts  in the t rea tment  of ce rebrovascu la r  a thero-  
sc le ros i s  in man [1, 3, 4, 12, 14]. One of us (Y. Ya. L. [2]) has shown experimental ly  that infusions and 
also the saponins of D. vi l losa inc rease  permeabi l i ty  between the blood vesse ls  and t issues ,  especial ly  in 
the brain.  

The object of the present  investigation was to study the effect of the saponins of D. vil losa on e lec t r i -  
cal act ivi ty of the brain.  

EXPERIMENTAL METHOD 

Experiments were  ca r r i ed  out on 8 rabbits of both sexes weighing 3.0-4.95 kg. The bra in  potentials 
were recorded with implanted Nichrome electrodes  fixed to the cranial  bones with acryl ic  glue. The sub- 
cor t ical  e lectrodes  were located in relat ion to s tereotaxic  coordinates of Sawyer, Everett ,  and Green [15]. 
Potentials  were recorded  by the unipolar and bipolar techniques in the frontal,  parietal ,  and occipital r e -  
gions of the cortex, and also by a unipolar method f rom the subcort ical  s t ruc tu res  in the region of the 
mesencephalic  re t icular  formation,  the nonspecific nuclei of the thalamus, and the lateral  geniculate body. 
Photic stimulation of subthreshold,  threshold,  and superthreshold intensities and flashes whose frequency 
varied smoothly within the range of 1-50 Hz were  used. In response to photic stimuli with a frequency of 
10-12 Hz and an intensity increas ing  constantly f rom 0 to a maximum, stages in the response  react ion 
and thresholds of excitabili ty were  noted on the EEG in conventional units f rom 1 to 8. The duration of 
each level of photic st imulation was 5-6 sec.  Acoustic stimulation took the form of continuous and in ter -  
rupted stimuli with a f requency of 1000 Hz and duration 8-10 sec (ZG-10 audiofrequency modulator).  An 
activation react ion was noted in these c i rcumstances  on the EEG. The degree of the activation reaction 
was as sessed  as weak, moderate ,  strong, and very  strong, Duration of the response  in seconds after  the 
end of stimulation was taken as the af ter -ef fec t .  

The EEG was recorded  initially (after dark adaptation of the animals for 20 rain), and also 5, 10, 30, 
60, and 90 rain af ter  intravenous injection of saponins of D. villosa in a dose of 25 mg/kg.  

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

Changes in the background activity of the EEG and evoked potentials were observed only 20-30 min 
after  injection of the saponins. At this t ime the EEG showed a tendency toward convers ion of the potentials 
into a high-frequency,  low-amplitude rhythm. The frequency predominance coefficient fell appreciably.  
The activation response to light of threshold brightness became s t ronger .  The range of rhythm driving by 
photic st imuli  shifted toward the high frequency. The latent period of the activation response to acoustic 
stimuli was shortened somewhat, while its amplitude and duration were increased  compared  with the initial 
response.  

After 40-60 rain longer segments  of a general ized activation response appeared on the EEG of the 
cor t ical  and subcort ical  zones. The frequency coefficient of background activity continued to move toward 
high-frequency waves. Against the background of general ized desynchronizat ion there  was a small  but 
perceptible general decrease  in the amplitude charac te r i s t i c  of background activity in the cor tex (Fig. 1). 
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Fig.  1. Dynamics  of changes in EEG of the co r t ex  and ce r t a in  sub-  
cor t i ca l  s t r u c t u r e s  of rabbi t s  a f t e r  injection of saponine f r o m  D. 
v i l losa  in a dose  of 25 mg/kg .  1) Init ial  EEG; II-V) EEG 10, 30, 60, 
and 90 min  a f t e r  inject ion of saponins .  EEG reco rded  in ( f rom top to 
bottom): f rontal ,  occipi ta l ,  pa r ie ta l ,  cor tex ,  r e t i cu l a r  fo rmat ion  
(right), r e t i cu l a r  fo rmat ion  (left), l a t e ra l  geniculate body, and non-  
specif ic  nuclei of tha lamus .  
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Fig. 2. Dynamics  of changes in rhy thm dr iv ing on EEG of a rabbi t  
dur ing photic s t imula t ion  with a f requency of 20 Hz. 1) Init ial  EEG; 
II-IV) EEG 10, 30, and 60 rain a f t e r  inject ion of saponins.  EEG r e -  
corded  f r o m  s a m e  zones as in Fig.  1. 

Intensif icat ion of the EEG r e s pons e  to photic s t imula t ion  of threshold  intensi ty  was obse rved  although 
the exci tabi l i ty  va r i ed  only ve ry  sl ightly f r o m  its initial  level .  

In r e sponse  to photic s t imula t ion  at  f requenc ies  of  4, 10, and 20 Hz, a ma rked  change in the rhy thm 
dr iving toward a high f requency of s t imula t ion  was obse rved  a f t e r  30-60 rain on the EEG. In pa r t i cu la r ,  
rhy thm dr iv ing  was apprec iab ly  improved  within the f requency  range of 10 and 20 Hz, espec ia l ly  in t r a c -  
ings f r o m  the subcor t i ca l  zones (Fig. 2). 

Strengthening of the EEG act ivat ion reac t ion  in r e sponse  to acoust ic  s t imuli  and an i nc rea se  in i ts  
durat ion were  obse rved  15-20 rain a f t e r  inject ion of saponins.  The latent  per iod of the ac t ivat ion reac t ion  
in r e sponse  to acoust ic  s t imulat ion diminished s l ight ly  a f t e r  30-60 rain; the r e sponse  i t se l f  was  cons ide r -  
ably intensif ied and its durat ion and i ts  a f t e r - e f f e c t  were  inc reased .  

The effect  of saponins on spontaneous e l ec t r i ca l  ac t iv i ty  of the b ra in  and evoked potent ials  was s i m i -  
l a r  in type in all  an imals  invest igated.  
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These findings suggest that saponins from D. villosa have some degree of stimulant effect on subcor- 
tical structures,  manifested by activation of the ascending activating system of the mesencephalic ret icular  
formation. 

A distinctive pattern of stabilization of the level of excitability of the neurons, despite obvious as-  
cending activation of the cerebra l  cortex, is observed in the action of the saponins from D. villosa. This 
fact indicates that the action of these saponins differs somewhat in its character  from the effect of saponins 
with desynchronizing action studied previous ly- those  from Aralia mandschurica and the hawthorn [5, 6]. 

Consequently, the saponins of D. villosa, so far  as their  ability to evoke a generalized EEG activation 
reaction is concerned, may be classed as stimulants with desynchronizing action. 
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