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The effect  of s t imulat ion of the an t e r i o r  hypothalamus on p r i m a r y  re sponses  (PR) of the visual  c o r -  
tex was studied in unanesthet ized rabbi ts  with e lec t rodes  implanted in the b ra in .  Weak s t imul i  (3-6 Hz, 
0.4-1 V) applied to the hypothalamus cause  faci l i tat ion of PR, while s t rong  s t imul i  (60-80 Hz, 2-4 V) in- 
hibit  them.  The faci l i ta t ion reac t ion  is longer in durat ion and m o r e  marked  in degree  than the inhibition 
reac t ion .  

* * * 

Par t ic ipa t ion  of the hypothalamus in de terminat ion  of the physiological  s ta te  of the ce rebra ]  cor tex  is 
not now disputed. However,  the c h a r a c t e r  of the influence of its individual pa r t s  on p r o c e s s e s  taking place 
in the cor tex  have not ye t  been  adequately  studied, and the data avai lable  on this quest ion a r e  cont rad ic tory .  
With r e spec t  to the an t e r i o r  hypotha lamus ,  both synchronizing [2, 9, 10] and desynchroniz ing [1, 81 influ- 
ences  on cor t ical  e l ec t r i ca l  ac t iv i ty  have been desc r ibed .  Analys is  of these  data shows that  different  
methods were  used  for  these  invest igat ions,  and this may  account  for  the d i f ferent  r esu l t s  obtained.  One 
of the conditions de te rmin ing  the nature of the hypothalamic  influence on the cor tex  is evidently the c h a r a c -  
t e r  of its s t imulat ion.  

To ver i fy  this hypothes i s ,  the p r e s en t  invest igat ion was the re fo re  c a r r i e d  out. I ts  object  was to study 
the re la t ionship  between influences of  the an t e r io r  hypothalamus on cor t i ca l  function and the intensi ty of 
hypothalamic  s t imula t ion .  

EXPERIMENTAL METHOD 

Exper iments  we re  ca r r i ed  out on 10 unanesthet ized rabbi ts  with e lec t rodes  implanted into the b ra in ,  
the i r  local izat ion in the hypothalamus being ver i f ied  h is to logica l ly .  In these  expe r imen t s  the effect  of 
weak (3-6 Hz, 0.4-1 V) and s t rong (60-80 Hz,  2-5 V) e l ec t r i ca l  s t imulat ion of the hypothalamus on e l e c t r i -  
cal act iv i ty  of the visual  cor tex  was studied. Cort ical  e l ec t r i ca l  ac t iv i ty  was invest igated by the method of 
evoked potent ia ls  (EP) in r e sponse  to photic s t imula t ion ,  compa red  with changes i n t h e  in tegral  ECoG, and 
the hea r t  and r e sp i r a t i on  r a t e s .  E P were  r eco rded  by monopolar  leads on a "Disa"  un ive r sa l  indicator  
and a "Ka i s e r "  ink-wri t ing encephalograph,  s imul taneous ly  with the ECoG, ECG, and resp i ra t ion .  Posi t ive  
deflect ion of the p r i m a r y  r e sponses  (PR) was analyzed.  The value of the posi t ive  deflection was d e t e r -  
mined f rom the a r i thmet i c  mean of 5 succes s ive  r e sponses  to single f lashes  a t  in te rva ls  of  5 sec .  Signi- 
f icance .of  the r e su l t s  was  de t e rmined  s ta t i s t i ca l ly  by the d i f fe rence  method [3]. The technique is  desc r ibed  
m o r e  fully e l s ewhere  [5 ]. 

EXPERIMENTAL R E S U L T S  

Recording of EPs in the visual cortex in response to a single photic stimulus, in unanesthetized rab- 
bits adapted to the exper imenta l  condit ions,  r evea led  a definite configurat ion of  the EPs  in the focus of 
max ima l  act ivi ty .  In mos t  cases  the E P  was a complex mul t tphase  wave with a latent  per iod of 18-25 m s e c .  
According to r e s u l t s  obtained by other  worke r s  [4, 6, 7], the initial  b iphas ie  deflect ion of this wave can be 
r ega rded  as  the p r i m a r y  r e sponse  to photic s t imulat ion.  Repeated adaptat ion of the an imals  to the ex p e r i -  
mental  conditions and photic s t imula t ion  c rea ted  definite s tabi l iza t ion of the ampli tude of the PR,  so that  
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Fig.  1. I n c r e a s e  in ampl i tude  of p r i m a r y  r e sponses  
of v isua l  cor tex  dur ing  weak (6 g z ,  0.6 V) s t i m u l a -  
t ion of the p a r a v e n t r i e u l a r  nucleus of the hypothala-  
mus in an unanes the t ized  rabbi t .  Region of s t i m u l a -  
tion shown d i a g r a m a t i c a l l y  at r ight .  I) Before  s t i m -  
ulation; II) dur ing  s t imula t ion .  

Fig.  2. Dec rease  in a m p l i -  
tude of p r i m a r y  r e sponses  
of v isua l  co r tex  during s t rong 
s t imula t ion  (80 Hz, 3 V) of 
the p a r a v e n t r i c u l a r  nucleus 
of the hypothalamus .  I) Be-  
fore s t imulat ion;  II) during 
s t imula t ion .  

the a r i t h m e t i c  mean  of 5 s u c c e s s i v e  r e sponses  changed only ve ry  s l ight ly  in the course  of an expe r imen t  

without i r r e l e v a n t  stim~flation. 

Weak s t imula t ion  of the a n t e r i o r  pa r t s  of the hypothalamus ( la te ra l  p reop t ic  region,  media l  p reop t ie  
reg ion ,  l a t e r a l  reg ion  of the hypotha lamus ,  p a r a v e n t r i c u l a r  nucleus) caused an i n c r e a s e  in ampl i tude  of the 
PR (Fig. 1); the r eac t ion  of PR fac i l i t a t ion  took the fo rm of a resu l tan t  i n c r e a s e  of 64% in the pos i t ive  de-  
f lect ion,  on the ave rage  f rom 55• to 90• #V (M• Fac i l i t a t ion  of the PR as d e s c r i b e d  above was 
accompanied ,  as  a ru le ,  by an i n c r e a s e  in ampl i tude  of the background e l e c t r i c a l  ac t iv i ty ,  and the a p p e a r -  
ance of slow waves and spindle ac t iv i ty  in the ECoG. Meanwhile, the hea r t  and r e s p i r a t i o n  r a t e s  were  
s lowed.  Only occas iona l ly  were  no changes found in the ECoG at a t ime of cons ide rab le  i n c r e a s e  in a m p l i -  
tude of the PR. These  changes in PRs and background e l e c t r i c a l  ac t iv i ty  appeared  in r e sponse  to weak 
s t imula t ion  of the a n t e r i o r  hypothalamus  ac tua l ly  dur ing appl ica t ion  of the s t imulus ,  and they f requent ly  
were  i n c r e a s e d  a f te r  its d iscont inuat ion (Fig.  3, I). 

Strong s t imula t ion  of the hypothalamus through the same e l e c t r ode s  reduced the PR ampl i tude  (Fig.  2) 
f rom 53~4.3 to 42• #V. The pos i t ive  def lec t ion  of the r e s p o n s e s  was reduced on the ave rage  by 20%. 
The d e c r e a s e  in PR ampl i tude  was accompanied  by development  of an ac t iva t ion  reac t ion  in the ECoG. No 
defini te  r e l a t ionsh ip  could be found between the d e c r e a s e  in PR ampl i tude  was accompanied  by development  
of an ac t iva t ion  reac t ion  in the ECoG. No defini te  r e la t ionsh ip  could be found between the d e c r e a s e  in PR 
ampl i tude  and ehange in the h e a r t  and r e s p i r a t i o n  r a t e s .  It was noted that  the r e sponse  of d e c r e a s e d  PR 
ampl i tude  and d e c r e a s e d  background e l e c t r i c a l  ac t iv i ty  of the v isua l  cor tex  dur ing s t rong  s t imula t ion  of the 
hypothatamus was obse rved  main ly  during appl ica t ion  of the s t imulus  and d i s a p p e a r e d  quickly a f te r  i ts r e -  
moval  (Fig.  3, II). 

The influence of the a n t e r i o r  hypothalamus on PRs of the visuaI  cor tex  was exhibi ted b i l a t e r a l l y ,  but 
was more  marked  on the i p s i l a t e r a l  s ide .  

Exper imen t s  in which the f requency and vol tage of the s t imul i  were  i nc r ea sed  gradua l ly  showed that  
changes in c o r t i c a l  PRs develop sooner  than v i s ib le  changes in background e l e c t r i c a l  ac t iv i ty ,  and a re  
mani fes ted  in r e sponse  to s t imula t ion  of lower  in tensi ty  than changes in the h e a r t  and r e s p i r a t i o n  r a t e s .  
This  fact  indica tes  the s u p e r i o r i t y  of the E P method for  the study of changes in c o r t i c a l  e l e c t r i c a l  ac t iv i ty  
under  the influence of s u b e o r t i c a l  s t imula t ion .  

589 



7~ 
I~0 [ 

130 [ 

fill 
B 

Fig. 3. Changes in posi t ive def lect ion of p r i -  
m a r y  responses  of visual  cor tex ,  in background 
e lec t r i ca l  act iv i ty ,  and hea r t  and resp i ra t ion  ra tes  
during s t imulat ion of medial  preopt ic  region of 
hypothalamus (initial value of calculated indices 
taken as  100%). I) Stimulation at 6 Hz, 1 V: a) 
during s t imulat ion,  b) a f t e r  s t imulat ion;  II) s t i m -  
ulation at  60 Hz, 2 V: a) during s t imulat ion,  
b) a f t e r  s t imulat ion.  Black column denotes pos i -  
tive deflection; white column ampli tude of b a c k -  
ground EEG; obliquely shaded column, hea r t  rate;  
c r o s s - h a t c h e d  column,  r e sp i r a t ion  ra te .  Region 
of stimulation shown diagramatically above. 

The investigations thus showed that both facili- 

tatory and inhibitory influences on PRs of the visual 

cortex can be obtained from the same points in dif- 

ferent parts of the anterior hypothalamus, depending 

on the character of stimulation. As a rule, the PR 

facilitation reaction was stronger than the inhibition 

reaction. This was shown by the fact that the facilita- 

tion effect remained, and was actually increased, 

after discontinuing hypothalamie stimulation, while 

the inhibition effect on the PR was observed mainly 

during stimulation. The strongest influence of the 

hypothalamus on PRs in the visual cortex, with re- 

spect to both facilitatory and inhibitory effects, was 

observed during simultaneous changes in the fre- 

quency and voltage of electrical stimulation. Changes 

in frequency only led to a decrease in these effects 

without changing their character. This can be re- 

garded as evidence of spatial demarcation of the hypo- 
thalamic neuronal structures responsible for the two 

effects on the cortex. 

The absence of any definite parallel between 

changes in PR and autonomic indices during stimula- 

tion of the anterior hypothalamus confirms the exist- 

ing view that its ascending and descending influences 

have different mechanisms. 
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