
The region of the bulbar r e t i cu la r  format ion  st imulation of which in the p resen t  exper iments  did not 
cause  analgesia and did not affect  thalamic unit activity cor responds  to the magnocel lular  tegmental  field 
(FTM) in Berman ' s  nomencla ture  [3]. It was t he re fo re  decided to compare  the effect  of s t imulat ion of CI 
and of other  s t ruc tu res ,  during st imulat ion of which analges ia  also develops.  F o r  this purpose,  st imulating 
e lec t rodes  were  implanted into DR (P = 0.2, L = 0, H = -0 .5 )  of one of the animals.  According to some workers  
[4, 5, 7, 9], s t imulat ion of this nucleus in cats  is accompanied by marked analgesia.  In the p resen t  exper i -  
ments the responses  of the thalamic neurons to st imulation of DR were  identical with changes in activity ob- 
se rved  during s t imulat ion of CI. If no changes took place during st imulat ion of CI, st imulation of DR also was 
ineffective.  

The resu l t s  thus indicate that changes in act ivi ty of some cells  of the thalamic nuclei a re  observed dur -  
ing st imulation of CI, and that the predominant  changes a re  inhibition of spontaneous and evoked activity.  
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P A T T E R N  O F  S P R E A D  OF  E X C I T A T I O N  F R O M  T H E  V E N T R O M E D I A L  

H Y P O T H A L A M U S  TO L I M B I C O - R E T I C U L A R  B R A I N  S T R U C T U R E S  

E .  V.  K o p l i k  UDC 612.826.4:612.826.2 

The o rde r  of appearance  of evoked potentials in di f ferent  par t s  of the septum, amygdala,  
and re t i cu la r  format ion  in r e sponse  to gradually increas ing s t imulat ion of the vent romedia l  
nucleus of the hypothalamus was studied. Excitat ion ar is ing  p r imar i l y  in the vent romedia l  
nuclei  of the hypothalamus was shown to spread  initially to s t ruc tu re s  of the septum and 
ro s t r a l  r e t i cu la r  formation,  and only la te r  to the more  caudal regions of the r e t i cu la r  f o r m a -  
tion and amygdala.  

KEY WORDS: hypothalamus; l i m b i e o , r e t i e u l a r  s t ruc tu res ;  evoked potentials.  

In the modern  view [2, 5-7], the so-ca l led  s tat ic  emotional excitat ions a re  the neurophysiological  basis  
of s table a r t e r i a l  hyper tension.  These  excitat ions a re  fo rmed  by s t ruc tu re s  of the l imb ico - re t i cu l a r  complex, 
among which the cent ra l  ro le  is played by the hypothalamic region [1, 2, 8]. 
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Fig. 1. EP in var ious  bra in  s t r u c t u r e s  during gradual  i nc rea se  
in s t rength  of s t imulat ion of ven t romedia l  hypothalamic nucleus.  
1) Medial septum; 2) l a t e ra l  septum; 3) r o s t r a l  r e t i cu l a r  f o r m a -  
tion; 4) middle  r e t i c u l a r  fo rmat ion ;  5) basomedia l  amygdala;  6) 
b a s o l a t e r a l  amygdala;  7) p o s t e r i o r  r e t i cu l a r  format ion.  Ar rows  
indicate  location of e lec t rode  t ips.  R e m a i n d e r  of explanation 
in text. 

Anokhin [3] and Sudakov [6] postula ted a " p a c e m a k e r "  mechan i sm of fo rma t ion  of the bas ic  biological  
mot ivat ions  and emotions .  According to the i r  veiws the p a c e m a k e r  point, which is located in the hypothalamus,  
cons i s t s  of a group of se lec t ive ly  exci ted cor t ica l  e l ements  and subcor t i ca l  s t r uc tu r e s .  

Meanwhile the o rde r  in which exci tat ion a r i s ing  p r i m a r i l y  in the hypothalamus sp reads  to other  bra in  
s t r u c t u r e s  has not ye t  been  adequately studied. Data a r e  ava i lab le  only on connections between different  pa r t s  
of the hypothalamus and the va r ious  l i m b i c o - r e t i c u l a r  s t r u c t u r e s  [4, 6, 9]. 

The invest igat ion desc r ibed  below was accordingly  c a r r i e d  out by the evoked potent ials  (EP) method to 
study of pa t t e rn  of s u c c e s s i v e  s p r ead  of exci ta t ion f r o m  the negat ive emotiogenic cen te r s  of the hypothalamus 
[2, 5, 8] to the l i m b i c o - r e t i e u l a r  s t r u c t u r e s  of the b ra in  in waking rabbi ts .  

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

Exper imen t s  we re  c a r r i e d  out on 15 adult unanesthet ized rabbi ts .  To r eco rd  EP, e lec t rodes  made f r o m  
insulated n ichrome wi re  0.3 m m  in d i a m e t e r  were  f i r s t  inser ted ,  in accordance  with the coord ina tes  of a 
s t e reo tax ie  a t las  [10], into the ven t romed ia l  hypothalamic  nuclei (VMH), septum,  amygdala ,  and s t ~ e t u r e s  of 
the r e t i cu l a r  format ion ,  

Stimulation of the hypothalamic  region in rabbi t s  evoked a pas s ive  defensive  response .  EP were  r eco rd ed  
b y a m o n o p o l a r  method on the "Biofaz" four -channe l  c a t h o d e - r a y  osci l loscope.  The r e f e r e n c e  e lec t rode  was 
implanted into the nasal  p a r t  of the skull.  VMH was s t imula ted  with single square  pulses ,  0.2-0.5 msec  in dur -  
at ion and f r o m  1 to 25 V in intensity,  f rom a "Biofaz" s t imula to r .  
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To determine the location of the electrode tip a di rect  cur ren t  of 0.5 mA was passed through them for 
30 sec. The site of coagulation was determined histologically in a se r ies  of frontal  brain sections stained by 
Niss l ' s  method. 

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

To d iscover  in what o rde r  excitation ar is ing p r imar i ly  in the ventromedial  hypothalamic nucleus spreads  
to the l imb• brain s t ruc tures ,  the voltage of the st imulating cu r ren twas  increased gradually.  The 
voltage at which EP appeared in the s t ruc ture  tested was taken as the threshold.  

During threshold st imulation of VMH (2.5-3 V) EP were  recorded  initially in the region of the septum. 
Responses to st imulation of VMH were  recorded  with the shor tes t  latency (3.2 + 0.3 msec) ' in  the medial septal 
nucleus. They consis ted of a negative wave 200-280 mV in amplitude and 18-20 msec in duration, which was 
somet imes  preceded by a very smal l  (1'5-30 mV) positive wave (Fig. 1). EP  in the la teral  region of the sep-  
turn in response  to single st imulation of  VMH took the form of a combined pos i t ive -nega t ive  wave with a la t -  
ent period of 7.5 • 0.3 msec,  an amplitude of up to 500 mV, and a duration of 13 + 0.5 msec for the positive 
phase and the latent period of 16 + 0.8 msec ,  an amplitude of up to 120 mV, and a duration of 18 + 0.4 msec  for  
the negative phase (Fig. 1). 

When the st imulating voltage was increased to 3-4 V, EP began to be recorded  in the ros t ra l  portions 
of the re t icular  format ion (ctmeiformnucleus,  cent ra l  g ray  matter) .  In these regions the EP consisted of 
polyphasic waves with 3 or 4 components:  an initial posit ive wave with a latent period of 3 + 0.3 msec,  a dur -  
ation of 4 + 0.5 msec,  and an amplitude of 40-50 mV, followed immediately by a negative wave with an ampl i -  
tude of 110-140 mV and a duration of 28-35 msec.  As a rule, immediately after  the p r imary  negative wave, 
a secondary  negative wave of the same amplitude and with a duration of 10-12 cm was recorded,  separated 
f rom the p r imary  wave by a small  (40-50 mV, duration 3-4 msec) intermediate  posit ive wave. Sometimes the 
two negative waves were  joined together,  thus increasing the duration of the negative wave to 50 msec (Fig. 1). 

With an increase  in the voltage of the st imulating cu r ren t  to 5-7 V EP were  recorded  in the middle par t  
of the re t icu lar  format ion (ret icular  nucleus). EP  in this region of the re t icu lar  formation consisted of a 
p o s i t i v e - n e g a t i v e - n e g a t i v e  wave in which the latent period of the positive component was 6.5 + 0.5 msec ,  its 
amplitude 120 +15 mV, and its duration 6-8 msec,  and the corresponding values for  the negative components 
were  10.3 +3 msec ,  up to 220 mV, and 6-8 msec,  respect ively  (Fig. 1). 

If the intensity of the st imulating cur ren t  applied to VMH was increased to 9 V EP  began to be recorded  
in the amygdala.  The shape of the EP in the amygdala was largely dependent on the location of the recording  
electrode.  In the basola tera l  nuclei shor t - l a tency  EP (latent period 8 + 0.3 msec) were  observed, with a latent 
period of 8 +0.3 msec  for the f i r s t  negative or  nega t ive -nega t ive  wave with an amplitude of up to 500 mV and 
a duration of not more  than 20 msec.  EP were  recorded  f rom the  basomedial  region in the form of a simple 
negative wave, somet imes  with a reduplicated peak, with a latent period of 4.5 + 0.5 msec,  an amplitude of 120- 
150 mV, and a duration of 24 msec  {Fig. 1). 

An increase  in the Voltage of the stimulating cur ren t s  to 20 V caused the appearance of EP in the pos -  
t e r i o r  par ts  of the re t icu la r  formation.  They usually consis ted of 2 o r  3 components,  with a f i r s t  negative 
wave with shor t  latent per iods (5-7 msec),  a duration of 15-18 msec,  and a reduplicated peak. These high- 
amplitude negative waves (250-200 mV) were  accompanied by shallow positive (50-70 mV) and negative (30- 
40 mV) waves with a duration of not more  than 16 msec  (Fig. 1). 

The resul ts  thus indicate that excitation ar is ing p r imar i ly  in the ventromedial  hypothaiamic nucleus 
spreads  gradual ly to the l imb• s t ruc tures  of the brain via ol igo- and polysynaptic pathways. It 
spreads  initially to s t ruc tu res  of the septum and ros t r a l  re t icu lar  formation,  and only la ter  to the more  

caudal regions of the re t icu lar  format ion and amygdala.  
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E F F E C T  OF S T I M U L A T I O N  O F  T H E  M E D I A L  A N D  L A T E R A L  Z O N E S  

O F  T H E  R E S P I R A T O R Y  C E N T E R  ON E L E C T R I C A L  A C T I V I T Y  O F  

T H E  D I A P H R A G M ,  I N T E R C O S T A L  M U S C L E S ,  A N D  P H R E N I C  N E U R O N S  

N.  A.  G o r d i e v s k a y a ,  M. V .  S e r g i e v s k i i , *  UDC612.28+612.217 
a n d  V.  E .  Y a k u n i n  

Expe r imen t s  on ca ts  showed that  the nucleus of the t r ae tu s  sol[ tar[us  contains zones during 
s t imula t ion  of which e lec t r i ca l  act iv i ty  of the phrenic  neurons and d iaphragm is se lec t ive ly  
s t imula ted  o r  inhibited. St imulat ion of i n sp i r a to ry  and exp i ra to ry  zones of the nucleus a m -  
biguus influences the e lec t r i ca l  act ivi ty  of the external  in te rcos ta l  musc le s .  During s t i m -  
ulat ion of the cor responding  zones in the g igantocel lu lar  nucleus e lec t r i ca l  act ivi ty  is 
changed in both groups  of i n s p i r a t o r y  musc l e s  s imul taneously .  It is postulated that the 
act ion of s t imula t ion  of the zones of the g igantoce l lu lar  nucleus on both groups  of i n s p i r a -  
to ry  musc l e s  is indi rec t  in i ts  mechan i sm,  through neurons of the nucleus of the t r ac tu s  
so l i t a r ius  and nucleus ambiguus.  

KEY WORDS: r e s p i r a t o r y  center ;  phrenic  neurons;  d iaphragm; in te rcos ta l  musc le s .  

The r e s p i r a t o r y  cen te r  contains groups of neurons connected se lec t ive ly  with cen te r s  for  the phrenic  
and in te rcos ta l  ne rves  [1,5-6, 8, 10]. Without the i r  connections with the r e s p i r a t o r y  center ,  the l a t t e r  cannot 
mainta in  the rhy thmic  a l te rna t ion  of phases  of the r e s p i r a t o r y  cycle  [3, 4, 7, 10]. 

This  p a p e r  g ives  the r e s u l t s  of observa t ions  on r e sponses  of the phrenic  neurons ,  d iaphragm,  and i n t e r -  
costa l  musc l e s  to e l ec t r i ca l  s t imula t ion  of the nucleus of the t r ac tus  sol[ tar[us  , nucleus ambiguus,  and gigan-  
toce l lu la r  nucleus in o rde r  to c o m p a r e  the effects  of such s t imulat ion.  The f i r s t  two nuclei lie in the l a t e ra l  
zone and the third in the medial  zone of the r e s p i r a t o r y  center .  

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

Obse rva t ions  were  made on 74 anes the t ized  (pentobarbital ,  40 mg/kg ,  in t raper i toneal ly)  ca ts .  The an i -  
mals  w e r e  fixed in a s t e reo tax ic  appara tus .  The medul la  and ce rv i ca l  pa r t  of the spinal cord  were  exposed 
f r o m  the dorsa l  aspect .  Stimulation by squa re  pulses  (1-6 V, 5 msec ,  100-200 Hz) was applied through b ipo la r  
e l ec t rodes  (distance between them 150 #) inse r ted  into the b ra in  in accordance  with coordinates  of a s t e r e o -  
taxic  a t las  [12]. Action potent ia ls  of the r e s p i r a t o r y  m u s c l e s  w ere r eco rded  with b ipo la r  e lec t rodes .  Spike 
d i scha rges  of the neurons  w e r e  r eco rded  by g lass  m i e r o e l e e t r o d e s  with a tip not m o r e  than 8# in d i ame te r ,  
fi l led with 3 M KC1 solution.  Resp i ra t ion  was r eco rded  by means  of the MT-54 m i c r o t h e r m i s t o r ,  mounted in 
the t r a cheo tomy  tube. 

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

Altogether  96 r e s p i r a t o r y  neurons  were  r eco rded  in 4-6 ce rv ica l  segments  (70 insp i ra tory ,  24 e x p i r a -  
tory ,  2 combined i n s p i r a t o r y - e x p i r a t o r y ) a t  a depth of 3-5 m m  and si tuated 1-1.4 m m  f rom the midline.  P r o b -  
ing of the nuclei  at in te rva l s  of 0.5 m m  in th ree  planes revea led  zones whose s t imulat ion evoked act ivat ion or  
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