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Excitation cycles  of responses  of the ponto-mesencephal ic  re t icular  formation to sciat ic nerve s t imu-  
lation were studied in acute experiments  on rabbits anesthetized with Nembutal. A long r ecove ry  period 
after  paired stimulation of the sciat ic nerve and a faci l i tatory effect of stimulation of the pos ter ior  hypo-  
thalamus on responses  in the re t icu lar  formation were discovered.  

Analysis of ascending influences on the cortex is an important  par t  of the study of integrative activity 
of the brain.  The specific cha rac te r  of ascending activating influences of the bulbar re t icular  system on the 
biological quality of a response  has been demonstrated in Anokhin's labora tory  [1, 4, 6, 9]. Some workers  
[12, 13, 16] also include the hypothalamus in this system, and they regard  ascending hypothalamic influences 
as a par t  of the influences of this sys tem as a whole. 

However, r emember ing  the special place of the hypothalamus as an important  neuroregula tory  center,  
the location of higher autonomic and neurohumoral  integrations,  and also its undoubted connection with 
emotions and motivation states,  it may be considered that it is the hypothalamus which gives general ized 
influences on the cortex their "biological tint" by integrating its own excitation with that of the re t icular  
activating sys tem of the brain stem. The study of hypothalamie influences on the re t icu lar  formation is 
thus par t icu lar ly  interesting.  

The w r i t e r ' s  investigations [7, 8] have shown that tetanic stimulation of the pos te r io r  hypothalamus 
inhibits potentials in the re t icular  formation evoked by stimulation of the sciat ic nerve.  These resul ts  
were  confirmed by Zilov 's  experiments  [5] at the neuronal level~ However, under moderately  deep Nembutal 
anesthesia,  signs of activation were observed in response to identical stimulation of the pos te r ior  hypo- 
thalamus in recordings  made from the re t icular  formation.  

To determine in more  detail the effects of the hypothalamus on the re t icu lar  formation, experiments  
were car r ied  out to study the effect of hypothalamic stimulation by single square pulses on the excitability 
of the re t icular  formation.  

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

Acute experiments  were car r ied  out on rabbits  anesthetized with Nembutal. Evoked activity was 
recorded  by a monopolar  method using nichrome electrodes (0.]8 ram) insulated except at their  tip, in 
response to stimulation of the sciat ic  nerve with single square pulses (2-5 V, 0.1 msee).  Stimuli were 
applied to the sciat ic nerve through buried stimulating electrodes from a "Fiz lovar"  s t imulator .  Elec- ,  
t rodes to stimulate the hypothalamus consisted of two twisted nichrome wires (0.18 mm), and the pos te r ior  
hypothalamus was st imulated by a cur rent  of 3-5 V for a period of 0.05-0.1 msec.  Activity of the ponto- 
mesencephalic  re t icu lar  formation was recorded on a "Biofaz-4" CRO fitted with a "Cathomatic" camera .  
Electrodes were inser ted s tereotaet ical ly  into the hypothalamus and re t icular  formation in accordance  with 
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F ig .  1o Changes in t e s t  r e s p o n s e  in r e t i c u l a r  fo rmat ion  to p a i r e d  s t i m u -  
la t ion  of the sc i a t i c  ne rve .  F i r s t  s t imula t ion  of sc ia t ic  nerve  coincides  
with beginning of beam,  second marked  by a r row (on t r ac ings  on le f t  
side) or  by a r t e fac t  of s t imula t ion  (on the r ight) .  Numbers  denote i n t e r -  
val  between two s t imul i  appl ied to sc ia t i c  nerve  (in msec) .  Below on 
left :  dots denote loca l iza t ion  of e l ec t rode  in r e t i c u l a r  fo rmat ion  
(P8-P10 in Sawyer ' s  a t las ) .  

the coord ina tes  of S a w y e r ' s  a t l as  [15]. The loca l iza t ion  of the e l e c t r ode s  was marked  by coagulat ion (each 
e lec t rode  was connected to the anode of a dc c i rcu i t  giving 0.5 mA for  ].0-15 see) .  After  f ixation of the 
b ra in  in fo rmal in ,  the loca l i za t ion  of the e lec t rode  tip was de te rmined  by a p ro jec t ion  method [14]. 

Two f o r m s  of exci ta t ion were  applied to the r e t i c u l a r  fo rmat ion  at d i f ferent  t ime in t e rva l s :  f rom 
hypothalamic  s t imula t ion  (facili tating) and s t imula t ion  of the sc ia t i c  nerve  (testing). F o r  control  pu rposes ,  
changes in exc i t ab i l i ty  of the r e t i c u l a r  fo rmat ion  in r e sponse  to p a i r e d  s t imula t ion  of the sc i a t i c  nerve  were  
studied.  Ana lys i s  of the evoked r e sponse  in the r e t i c u l a r  fo rmat ion  to sc ia t ic  nerve  s t imula t ion  under 
Nembutal  anes thes ia  was d e s c r i b e d  by the w r i t e r  in an e a r l i e r  paper  [8], and it wil l  not t he re fo re  be con- 
s ide red  here .  

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

With a gradual  d e c r e a s e  in the in te rva l  between succes s ive  s t imul i  appl ied to the sc ia t i c  ne rve ,  the 
r e sponse  in the r e t i c u l a r  format ion  to the second s t imulus  began to d iminish  when the in te rva l  between 
s t imul i  fell  below 1400 m s e e .  When the in terva l  was 1400 msee ,  the second r e sponse  was s t i l l  unchanged, 
but shortening the in te rva l  to 1300-1200 msec  reduced  i ts  ampli tude by 30%, to 1100 m s e c  by 50-60%, and 
to 1000 msec  by 70%. If the in te rva l  between s t imul i  was l e s s  than 1000 msec ,  no r e sponse  whatever  
appeared  to the second s t imulus  (Fig.  1). 

The r e s u l t s  obtained,  indicat ing a long pe r iod  of r e c o v e r y  of ac t iv i ty  in the r e t i c u l a r  format ion ,  a re  
in ag reemen t  with data in the l i t e r a t u r e .  Adey and L inds ley  [10], for  ins tance ,  did not obse rve  r e c o v e r y  of 
the t e s t  r e s p o n s e  in the r e t i c u l a r  format ion  when pe r iphe ra l  s t imul i  were  appl ied at an in te rva l  of 300 msec  
(they did not use  longer  in te rva l s ) ,  while Fe ldman  [11], using an in te rva l  of 1000 m s e c ,  l ikewise  did not 
obse rve  r e c o v e r y  of the tes t ing  r e sponse .  
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Fig. 2. Changes in testing response in re t icular  formation during faei l i ta-  
tory hypothalamie stimulation. F i r s t  and third columns show response in 
re t icu lar  formation to stimulation of sciat ic  nerve (background), and second 
and fourth columns show same response after p re l iminary  hypothalamie 
stimulation. In each recording  the Lop curve (three curves  per  recording) 
in the second and fourth columns shows an ar tefact  f rom hypothaIamic 
stimulation coinciding with the beginning of the curve~ 

To study the effect of the hypothalamus on function of the re t icular  formation,  the f i r s t  stimulation of 
the sciatic nerve was replaced by hypothalamie stimulation. In that ease, the subsequent response  in the 
re t ieular  formation to stimulation of the sciatic nerve was eonsiderabIy modified. Complete r ecovery  of 
this response was observed if the interval was 100 msec.  With a gradual increase  in the interval between 
stimulation of the hypothalamus and seiatie nerve,  the amplitude of the testing response began to increase  
above its initial level. This increase  was par t icu lar ly  eIear  at intervals of 400-600 msee (Fig. 2). These 
resul ts  can evidently be regarded  as evidence of the t empora ry  faei l i tatory effect of the hypothMamus on 
the re t icu lar  formation.  This faei l i ta tory effect was manifested only in response  to weak hvpothalamie 
stimuli (3-5 V), not themselves  capable of producing recordable  responses  in the re t icular  formation.  With 
an increase  in the s trength of hypothalamic stimulation, the faei l i tatory effect on the testing response  in 
the re t icular  formation disappeared.  

Comparison of these resul ts  with those obtained previously suggests that the hypothalamus gives r ise  
to polymorphie effects on the meseneephalic  re t icu lar  formation during Nembutal anesthesia:  hypothalamie 
stimuli of relat ively low intensity (single) have a t ransient  faeil i tatory effect on the re t icu la r  formation,  
while tetanic stimulation of the hypothalamus produces prolonged aetivation of single units in the re t ieular  
formation,  but the predominant  feature is a shor ter  (up to 100 msee) inhibitory effect. Under natural con-  
ditions the charac te r  of the hypothalamie influences on the re t icular  formation is evidently determined by 
the degree of hypothalamie excitation present ,  which in turn depends on the general  physiologieal state 
of the organism.  
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