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The nucleus ven t ra t i s  p o s t e r o l a t e r a l i s  (VPL) and cen t rum medianum (CM) of  the tha lamus ,  on the bas i s  
of  morphologica l  and physiological  cha r ac t e r i s t i c s ,  a re  included in different  nuc lear  groups  of the tha lamus ,  
although both nuclei play an impor tan t  ro le  in the percept ion  and regulat ion of nocicept ive  sensat ion.  In this 
r e s p e c t  CM plays  the dominant role ,  for  i ts  bulbar  and mesencepha l i c  r e l ays  a r e  connected with sp inore t i cu la r  
f iber  s y s t e m s  [5, 6]. P ro jec t ions  of t a c t i l e - p r e s s o r  f ibers  f rom nuclei of the dorsa l  column and s p i n o - c e r v i c o -  
tha lamic  t r a c t  a r e  main ly  r e p r e s e n t e d  in VPL,  and also,  to some extent,  f ibe r s  of  spinothalamic s y s t e m s  
[3, 4]. 

E lec t ro ly t i c  des t ruc t ion  of CM abol ishes  the avoidance reac t ion  in ca ts  to noeieept ive and o ther  s t imul i  
dangerous  for the animal  [11]. By coagulation of different  pa r t s  of VPL o r  CM it is poss ib le  to abolish loca l -  
ized in to lerable  pain in man  [1, 2]. It is also known that  when pain percept ion  is supp re s sed  tac t i le  sensat ion 
m a y  be p r e s e r v e d  [10]. 

In this  connection it was in teres t ing  to study functional re la t ions  between two subeor t ica l  format ions ,  one 
of which belonged to the specif ic  pro jec t ion  sys tem,  the o ther  to the tha lamic  r e t i c u l a r  fo rmat ion .  Accord ing-  
ly an a t t empt  was made  to de te rmine  in single cei ls  the ro le  of the nonspecif ic  tha lamus  in the conduction of 
s ignals  through the s o m a t o s e n s o r y  r e l ay  nucleus.  

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

Acute  expe r imen t s  were  c a r r i e d  out on adult  ca ts  weighing 3-3.5 kg, immobi l ized  with l i s tenon and 
a r t i f i c ia l ly  venti lated.  Weak anes thes ia  was induced by in t raper i tonea l  inject ion of pentobarbi ta l  (20 m g / k g ) .  
In all the  e x p e r i m e n t s  the a r t e r i a l  blood p r e s s u r e  was moni to red  by m e a n s  of a m e r c u r y  m a n o m e t e r  connected 
to the f e m o r a l  a r t e r y .  Soft t i s sues  we re  d issec ted  under  local  anes thes ia  with 0.5% proca ine .  Evoked act ivi ty  
of  single neurons  in VPL was r e c o r d e d  ex t race l lu l a r ly  by g lass  m i c r o e l e c t r o d e s  with a tip 1-2 # in d i ame te r ,  
f i l led  with 3 M KCI. St imulat ion of the con t r a l a t e ra l  brachia l  plexus re la t ive  to the r e l a y  nucleus was c a r r i e d  
out with single square  pulses  0.3 m s e c  in durat ion and with an ampli tude of 15-30 V. CM of the tha lamus  
ips l l a te ra l  with r e s p e c t  to VPL was s t imula ted  through a coaxial  b ipolar  e lec t rode  400 # in d i ame te r  with 
single pulses  o r  s e r i e s  of  4 o r  5 pulses  with a f requency  of 200-250 Hz in the s e r i e s .  The duration of a single 
pu l se  was 0.5 m s e c  and i ts  m a x i m a l  ampli tude 20 V. The e l ec t rodes  were  introduced into the specif ied nuclei  
in accordance  with coordina tes  f rom the at las  [7]. Unit r e s p o n s e s  were  photographed f rom the nDisa -E lec -  
i ronic  n osc i l loscope  sc reen .  At the end of the expe r imen t  the a n i m a l ' s  b ra in  was fixed in 10% formal in  and 
the locat ion of  the e lec t rodes  de te rmined  in f rozen sect ions .  

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

In 14 expe r imen t s  83 neurons  in VPL were  r eco rded .  Evoked r e s p o n s e s  of all neurons  to s t imulat ion 
of the brachia l  plexus were  studied during conditioning s t imulat ion of CM thalami .  The latent  per iods  of the 
neurons  to pe r iphe ra l  s t imulat ion w e r e  d is t r ibuted o v e r  the range  f r o m  5 to 18 m s e c .  In this range  65 neurons  
had a la ten t  per iod  of between 5 and 7 m s e c  (shor t - la tency) ,  and the remain ing  18 neurons ,  a latent  per iod of 
between 8 and 18 m s e c  (long-latency).  
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Fig. 1. Responses of VPL neurons to 
stimulation of contra la teral  forel imb 
and CM thalami.  A) Evoked responses  of 
four convergent  neurons to single 
stimulation of forel imb (I) and of CM (II), 
histological verif icat ion of position of 
e lectrode in CM (HI); B) responses  of 
neuron in VPL to repeti t ive stimulation 
of CM. Numbers  indicate frequency (in 
Hz). Calibration: I mV, 5 m s e c  (A) and 
20 msec  (B). 

In the group of  shor t - la tency neurons,  besides responses  to st imulation of the forel imb, responses  to 
stimulation of CM also were recorded  in 11 cells.  Responses  of four neurons to stimulation of the forel imb 
(I) and CM thalami (If) are illustrated in Fig. 1A. The latent period of responses to thalamic stimulation was 
2-8 msec. This is evidence that connections between the nuclei are predominantly polysynaptic. However, 

during repetitive stimulation of CM a neuron with latent period of 2 msec followed a frequency of stimulation 
up to ii0 Hz (Fig. IB). Since the distance between the nuclei is only a few millimeters, it can be concluded 
that this neuron was activated by not more than 1 or 2 synaptic relays. 

Investigation of interaction between signals on convergent neurons was carried out by the use of paired 
stimuli separated by different Intervals. In 8 of ii neurons changes in the testing response to stimulation of 

the limb were not observed (Fig. 2A). In the other three neurons the testing response was inhibited within 

the range from 30 to 100 msec. If the Interval between stimuli was reduced, there was a successive increase 
in the latent period and decrease in the number of spikes until they were totally suppressed, but in the interval 
from 20 to 50 msec  after  conditioning stimulation spik8 activity could be part ial ly res to red ,  with a cons ider -  
able increase  in the latent period (Fig. 2B). 

Analysis  of neurons whose responses  were recorded  only from per ipheral  nerves  was ca r r i ed  out by 
the use of conditioning stimulation of CM by a ser ies  of 4 o r  5 pulses.  Under these  conditions a c l ea r  inhibi- 
to ry  effect was seen in 23 of 72 neurons.  This group included all the long-latency (18 cells) and only 5 shor t -  
latency neurons.  The test ing re sponse  to stimulation of the fore l imb was inhibited within the range f rom 20 
to 180 msec .  Just  as in the previous group of neurons, inhibition was expressed  as an increase  in la tent  
period and a decrease  in the number  of spikes in the response  (Fig. 3A). In short  and long intervals (20-40 
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Effect of conditioning stimulation of CM on testing re- 
sponses  f rom fo re l imb  of convergent  VPL neurons .  A) No 
change in tes t ing  r e s po nse  of sho r t - l a t ency  neuron; B) inhibition 
of tes t ing  r e s pons e  in long- la tency  neuron.  Cal ibra t ion in A 
and B: 1 mV,  20 m s e c .  

Fig.  3. C h a r a c t e r  of change in r e sponse  f rom fo re l imb  in long- 
la tency VPL neuron during conditioning s t imulat ion of CM by 
s e r i e s  of  pulses ,  A) Weak suppres s ioa  of  unit activity;  B) p ro -  
longed inhibition of spike act ivi ty of tes t ing  r e sponse .  Ca l i -  
bra t ion  in A and B: 1 mV, 20 m s e c .  

and 120-180 m s e c ,  respec t ive ly)  the inhibitory effect  was weak, but it developed m a x i m a l l y  with ave r ag e  values 
of  the in te rva l  between s t imul i  (50-100 m s e c ) .  However ,  the modulat ing influence of the nonspecif ic  tha lamus  
was m o r e  m a r k e d  on long- la tency  neurons ,  in which the per iod  of comple te  suppress ion  of the tes t ing  r e sp o n se  
could amount  to 100 m s e c  (Fig. 3B). 

The r e su l t s  a r e  evidence p r i m a r i l y  of  d i spar i ty  in the effect  of  s t imulat ion of CM on VPL neurons ,  P r o -  
j ect ions f rom the media l  tha lamus  ac t iva ted  11 ce l l s  (13.2%). However ,  this  s  effect  was hardly  
a s soc ia t ed  with any subsequent  change in m e m b r a n e  potential  and the development  of a per iod of inhibition 
c h a r a c t e r i s t i c  of  Vi~ neurons  during lernniscal  s t imula t ion  [9]. Only in 3 neurons  of this group was the tes t ing  
r e s p o n s e  to pe r iphe ra l  s t imulat ion modif ied .  

An inhibi tory effect  was found on 26 neurons  (31.3%). Of these ,  18 were  long- la tency ,  the r emain ing  8 
sho r t - l a t ency .  A s the r e s u l t s  of the invest igat ion show, inhibition was exhibited on all long- la tency  and only 
on 12.3% of sho r t - l a t ency  neurons .  In the  f i r s t  c a se  it was m o r e  c l ea r l y  defined and longer  in durat ion.  

The d i f fe rences  r evea led  between the two groups  of neurons  ag ree  with r e su l t s  obtained by in te rce l lu la r  
inves t iga t ions  of VPL during low-f requency  s t imulat ion of the media l  tha lamus  [8]. Under these  c i r c u m s t a n c e s ,  
the m e m b r a n e  potential  of  the r e l a y  neurons  was inc reased  by a few mi l l ivo l t s ,  but th is  r a r e l y  blocked the cel l  
d i s cha rges .  In nonre lay  neurons ,  a cons iderab le  tPSP developed,  agains t  the background of which the E PSP of 
l emni sca l  or igin  did not r e a c h  the level  of  spike act ivi ty .  On the o ther  hand, functional blocking" of CM by the 
b i l a te ra l  cooling method showed that  the sho r t - l a t ency  evoked potential  in VPL also r ema ined  unchanged [12]. 

These  r e su l t s  and data in the l i t e r a t u r e  a r e  evidence that  t he r e  a r e  at l ea s t  two types  of  neurons  in VPL. 
with different  functional connect ions with the nonspecif ic  tha lamus .  Bes ides  r e l ay  tha lamocor t i ca l  neurons ,  the 
nucleus is known also to contain in te rneurons  of the Golgi II type and of the Golgi I r e t i c u l a r  type [15]. R a c e -  
m o s e  endings of l emnlsca l  a f fe ren t s  on r e l a y  neurons  of  VPL ensure  highly re l i ab le  synaptic  re la t ions ,  so 
that  evoked E P S P s  can develop unchanged even during in t r ace l lu la r  hyperpo la r iza t ion  [8]. This  sys t em of 
neurons  is l ea s t  exposed to var ious  modulat ing influences and is intended for  rap id  connection of r e c e p t o r s  
with the pro jec t ion  cor tex .  

Nonlemnisca l  a f fe ren t s  and co l l a t e r a l s  of r e l ay  ce l l s  approach  in te rneurons  with thin t e r m i n a l s  and can 
only change o r  modula te  the ac t iv i ty  of  these  ce l l s  [13]. In te rneurons  have no dominant a f ferent  input, and by 
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their  wide convergent propert ies  they closely resemble neurons of the ret icular  type. For  instance, in Bur-  
dach's nucleus - one of the relays to VPL - interaction between signals from the sensomotor cortex, non- 
specific nuclei of the thalamus, cerebellum, and brain-stem ret icular  formation takes place on interneurons 
by means of wMch presynaptic inhibition of pr imary afferents is effected [14]. 

The thalamic relay nucleus ca r r ies  out integration at a high level. Thus there is every reason to regard 
this nonspecific component as an intranuclear system which can determine the degree of tactile and pain per -  
ception and can regulate the modal spectrum of the sensory inflow to the cerebral  cortex. 
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CHANGES IN EFFERENT ACTIVITY IN THE RENAL AND SPLENIC 
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The role of the medulla in the control of activity of the circulatory system is not in dispute. However, 
the problem of the functions of its various structures in this process is not yet clear.  Since the distribution 
of the blood flow to the various vascular regions  is controlled mainly by changes in the discharge frequency 
in the corresponding sympathetic nerves [1-3, 5-8], analysis of changes in efferent activity in the sympathetic 
nerve during stimulation of these structures is an essential prelirainary to the assessment of the relative role 
of individual bulbar s tructures in the regulation of activity of the cardiovascular systems 

Accordingly, the object of the investigation described below was to study efferent activity in the renal 
and splenic nerves during microinjection of acetylcholine (ACh) into the paramedian and ventral ret icular  
nuclei. 

E X P E R I M E N T A L  METHOD 

Cats were anesthetized with a mixture of cbloralose (50 mg/kg) and pentobarbital (I0 mg/kg), injected 
intraperitoneally. The stereotaxic coordinates of the pararnedian and ventral reticular nuclei were determined 
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