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The ea r ly  appearance  of the p r imi t ive  p o s t e r i o r  ven t ra l  nucleus of the rabb i t  tha lamus  and its  cy to -  
logical  dif ferent ia t ion a re  connected p r i m a r i l y  with the a r r i v a l  of a f fe ren t  impulses  via the t r i gemina l  
ne rve  sys t em.  The cor t i cope ta l  f ibe r  s y s t e m  of the p o s t e r i o r  ven t ra l  nucleus m a t u r e s  late, at  the end of 
the f i r s t  week of life, coinciding in t ime  with the appearance  of the posi t ive  phase  of the evoked potential .  

In e a r l i e r  pape r  I have desc r ibed  the development  of nonspecif ic  nuclei of the rabbi t  tha lamus .  

This  a r t i c l e  d e s c r i b e s  a study of sa tura t ion  of the main  specif ic  r e l ay  of the tha lamus ,  the p o s t e r i o r  
ven t ra l  nucleus.  

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

My obse rva t ions  show that  the p o s t e r i o r  vent ra l  nucleus is fo rmed  ea r ly .  

On the 20th day of embryon ic  life, in the p o s t e r i o r  pa r t  of the cen t ra l  pronucleus  [17], a s t ruc tu re  
dis t inguished by the more  compac t  a r r a n g e m e n t  of i ts  neurob las t s  appea r s  and subsequently gives  r i se  to 
the media l  and l a t e ra l  p a r t s  of the p o s t e r i o r  ven t ra l  nucleus.  Cells  of the p o s t e r i o r  ven t ra l  nucleus a re  a l -  
mos t  indist inguishable f r o m  cel l s  of o ther  es tab l i shed  pronuclei :  they a re  neurob las t s  with a smal l  r i m  of 
basophil ic  cy top lasm (Figs.  1 and 2). 

Fig. 1. Development  of cel ls  of the media l  p a r t  of the p o s t e r i o r  ven-  
t r a l  nucleus of the rabbi t  tha lamus .  Cel ls  drawn by means  of an Abb@ 
appara tus  under  the same  power .  Number s  given a re  days of p rena ta l  
life. Stained by Nisslvs method. 
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Fig. 2. Development  of cel ls  of the l a t e ra l  p a r t  of the p o s t e r i o r  
ven t ra l  nucleus of the rabbi t  tha lamus .  Legend as in Fig.  1. 

At this age (20-day embryos )  the whole of the dieneephalon, including the anlage of the p o s t e r i o r  
ven t ra l  nucleus,  is pene t ra ted  by a few thin f ibr i l s  vis ible  only under  i m m e r s i o n .  The f ibr i l s  a re  sharp ly  
dist inguished f r o m  the diffuse m a s s i v e  g l io -p ro top la smic  bands.  

In 20- and 21-day e m b r y o s  the g l io -p ro top la smic  bas i s  of the ven t ra l  medul la ry  lamina, separa t ing  
the p o s t e r i o r  ven t ra l  nucleus f rom the ven t ra l  tha lamus ,  begins  to appear .  At the same stage pa r t  of the 
media l  medu l l a ry  lamina,  separa t ing  the developing l a te ra l  geniculate body and the p o s t e r i o r  vent ra l  nu-  
cleus,  a lso begins to be formed.  In the 21-day embryo  the g l io -p ro top la smic  bas i s  of the ven t romedia l  
a rcua te  sys tem,  one of the m o s t  impor tan t  s y s t e m s  of the p o s t e r i o r  pa r t s  of the thalamus,  ca r ry ing  f ibers  
of the media l  lemniscus ,  co r t i co - t ec ta l ,  co r t i co -p re t ec t a l ,  and t e c t o - p r e t e c t o - t h a l a m i c  f ibers  in the adult, 
is  a lso  laid down. Connections of this s y s t e m  with the hypothalamus and the t ec tum mesencepha l i  a re  known. 

In the next  s tage (22 days) the ce l l s  of the p o s t e r i o r  ven t ra l  nucleus have acquired  a large nucleus 
and one or  two cones of cy top lasm.  This  stage of embryonic  life is  cha r ac t e r i z ed  by the f i r s t  appearance  
of neurof ib r i l s  in the ce l l s  of the p o s t e r i o r  ven t ra l  nucleus,  in the f o r m  of shor t  bands fo r  l inear  a r r a n g e -  
ments  of argentophi l ic  granules .  In 25-day e m b r y o s  neurof ib r i l s  a re  obse rved  in all  (or near ly  all) ce l ls  
of the nucleus as da rk  bands of d i f ferent  lengths.  

The f iber  s y s t e m  of the p o s t e r i o r  ven t ra l  nucleus in the 22-day embryo  is  much m o r e  ma tu re :  long, 
thin g l io -p ro top la smic  rad ia l  bands can be dist inguished, fo rming  a s y s t e m  connecting the p o s t e r i o r  vent ra l  
nucleus with the co r t ex  and subcor tex ,  toge ther  with a thin ne twork  of single f i be r s  running obliquely and 
t r a n s v e r s e l y .  The la t te r  a re  evidently p r imi t ive  af ferent  f ibe r s  of the ven t ra l  nucleus a r r i v ing  f r o m  the 
mesencepha lon  and lower  levels .  

Somet imes  single f r agmen ted  ne rve  f ib r i l s  can be seen  in the rad ia l  bands.  The s y s t e m  of single f i -  
b r i l s  cons i s t s  mainly  of ma tu r e  f ibe r s .  

In the 25-day f e t u s , m a s s e s  of t igroid  appea r  in the ce l l s  of the media l  and l a t e ra l  pa r t s  of the p o s t e -  
r i o r  ven t ra l  nucleus.  In the i r  number  and size,  and a lso  in the s ize of the nucleus and the definition of i ts  
cytoplasm,  the media l  p a r t  i s  f a r  ahead of the la te ra l .  The fo rmat ion  of N i s s l ' g r a n u l e s  evidently begins  in 
the media l  p a r t  of the p o s t e r i o r  ven t ra l  nucleus one or  two days sooner  than in the la te ra l  par t ,  toward the 
23rd-24th day of embryon ic  life. 

In the 27-day fe tus ,ce l l s  of the media l  and l a t e ra l  p a r t s  of the p o s t e r i o r  ven t ra l  nucleus pass  into the 
next  stage of development ,  the stage of diffuse t igroid.  The media l  nucleus,  a lso  disth-~guished at  this  age 
by the la rge  s ize of i ts  cel ls ,  begins  to move out of the s tage of diffuse t igroid:  aga ins t  the background of 
an in tensely  basophi l ic  cytoplasm,  a few t igroid  g ranu le s  appear  in it. At 27 days,  a f t e r  staining with r e -  
duced s i lve r ,  ne rve  f ib r i l s  can be seen in the p o s t e r i o r  ven t ra l  nucleus and medul la ry  laminae su r round-  
ing it. 
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In the 29-day fe tus ,mature  nerve  f ibers  in the pos te r io r  ventra l  nucleus are  definitely more  n u m e r -  
ous than in the ea r ly  fetuses,  but the main mass  of the sys tem of radia l  f ibers  (eorticopetal} sti l l  consis ts  
of g l io-pro toplasmie  bands: 

The same is also t rue of the dorsa l  thalamic peduncle, through which cor t icopeta l  f ibers  of the pos -  
t e r i o r  vent ra l  nucleus pass .  

The resu l t s  indicate ea r ly  es tabl ishment  and ea r ly  differentiat ion of the pr imi t ive  pos te roven t ra l  
complex.  A c lea r  he te rochron i sm is observed  in the development of the medial  and la tera l  nuclei  of the 
complex.  It  may natura l ly  be asked with the development of which sys tems  these facts are  connected.  

Afferent  pathways of the pos t e r io r  ventral  nucleus consis t  of the medial  lemniseus,  the dorsa l  and 
vent ra l  t r igeminal  t rac t s ,  and the medial  and la tera l  spinothalamic t r ac t s .  Besides  somatic  afferents ,  
these t r ac t s  also c a r r y  v i sce ra l  afferents ,  on which grounds it  has been suggested [5] that the pos t e r io r  
vent ra l  nucleus be called the re lay  of somatov isce ra l  sensation.  

In the rabbit ,  as a number  of invest igat ions have shown [13, 15], only t r ac t s  beginning in the bra in  
s tem and upper  pa r t s  of the spinal cord  reach  the thalamus.  Spinal t r a c t s  te rmina te  mainly in the r h o m -  
bencephalon and mesencephalon.  

Consequently, only those f ibers  of the spinothalamic t r a c t  which commence in the upper  par t  of the 
spinal cord  can reach  the vent ra l  nuclei of the thalamus.  

It has been found [18] that in the rabbi t  the t r igeminal  lemniscus act ivates  near ly  the whole ven t ro-  
basal  complex; only a nar row band along the la tera l  and ven t ro la te ra l  b o rd e r  of the nucleus responds to 
tact i le  st imulation of o ther  par t s  of the body. 

In the t r igeminal  nerve  sys tem and also in the spinothalamic system, re t i cu la r  par t s  can be dis t in-  
guished, consist ing of cel l  cen te r s  and conducting f ibers  [6, 19, 20]. In the thalamus,  f ibers  of the r e t i cu -  
la r  pa r t  of the t r igemina l  sys tem (dorsal  t r igemina l  tract} are  dis t r ibuted not only to the pos t e r io r  vent ra l  
nucleus,  but also in the medial  medul lary  lamina, where  the an te r io r  in t ra laminar  nuclei  are  concentrated.  
F ibe r s  of the paleospinothalamic sys tem also are  mainly dis tr ibuted here .  F r o m  data in the l i te ra ture  [8] 
and persona l  observat ion [3], the re  is  evidence of ex t remely  ear ly  maturat ion of some par t s  of the r e t i cu -  
lar  formation,  including the giganto-cel lular  r e t i cu la r  nucleus and adjacent s t ruc tures ,  rece iv ing  t r i g e m -  
inal af ferent  f ibers  also [7, 11, 14]. It may accordingly be postulated that the thin, sharply outlined f ibr i ls  
which penet ra te  into the pr imi t ive  thalamus of the 20-day rabbit  embryo  constitute the fo r e runne r  of the 
sys tem connecting the thalamus with the r e t i cu la r  formation of the brain stem, including r e t i cu la r  s t r uc -  
tu res  of the t r igeminal  nerve  sys tem.  Fu r th e r  evidence in support  of this view is given by the predominant  
localization of these f ibr i ls  at the next stage (22 days} in the medial  medul lary  lamina, the pos t e r io r  ven-  
t r a l  nucleus, and the pa ra fasc ieu la r  complex.  

All these observat ions  suggest  that the ear ly  appearance and cytological  differentiat ion of the p r i m -  
itive pos t e r i o r  ven t ra l  nucleus are  associa ted  p r imar i l y  with af ferent  impulses  c a r r i ed  by nonspecific and 
specific f ibers  of the t r igeminal  nerve  sys tem.  

The e a r l i e r  differentiat ion of the medial  par t  of the pos t e r io r  vent ra l  nucleus is evidently associa ted 
with the fact  that it  r ece ives  a large number  of t r igemina l  afferent  f ibers  and is a link in the e a r l y - m a t u r -  
ing physiological  sys tem of nutri t ion [9, 10]. 

As was mentioned above, the cor t icopeta l  f iber  sys tem of the pos t e r io r  ventral  nucleus matures  late: 
even just  before  bir th the radia l  bands of the pos t e r io r  ventra l  nucleus and the dorsa l  peduncle of the tha l -  
amus sti l l  contain a high propor t ion of g l io-protoplasmic  bands. Growth of the cor t icopeta l  f ibers  of the 
pos t e r io r  vent ra l  nucleus toward the cor tex  evidently takes place only at the end of the f i r s t  week of pos t -  
natal  life. This can be deduced f rom physiological  studies.  F o r  instance,  exper iments  on kittens [10] have 
shown that the cor t i ca l  connections of the medial  pa r t  of the p o s t e r i o r  vent ra l  nucleus,  associa ted  with the 
t r ansmiss ion  of tact i le  and tas te  impulses  f r o m  the tongue, are  sti l l  not mature  at bir th,  according to the 
EEG findings, but become fully formed on the following day. Fur the r  evidence is given by resu l t s  [1, 2] 
showing that the posit ive phase of the evoked potential  due, according to Ata-Muradova,  to excitation t r a v -  
eling along specific thalamic af ferent  f ibers ,  does not appear  until the 6th day of postnatal  life of the r ab -  
bit.  My own resu l t s  agree  with these findings. Judging f rom a quantitative c r i t e r ion  (changes in the nucleo-  
cytoplasmic ratio),  neurons  of the pos t e r io r  vent ra l  nucleus become mature  on the 2nd-5th day of pos t -  
natal life. 
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Studies of the nucleo-cytoplasmic ratio also show that, despite considerable variations in the time 
of commencement of maturation, neurons of the thalamic nuclei reach the stage of maturity at the same 
time (2nd-5th day after birth). This fact may be important in connection with the problem of cortieo-sub- 

cortical relationships. 

Work in recent years has shown that some nonspecific nuclei of the thalamus, principally the centrum 
medianum, send polysensory information to the cortex, in contradistinction to the projection nuclei, which 
send impulses only of one specific modality [12, 16]. Some authors describe areas of the cortex receiving 
polysensory afferent impulses as associative, others as polysensory [4], which would seem to be more apt. 
In the rabbit cortex polysensory areas coincide with projection areas. Responses of different modalities 
can be obtained from the motor cortex. This feature, and also the fact mentioned above of simultaneous 
maturation of the specific and nonspeeific thalamie nuclei together with, as I have suggested, their cortico- 
petal fibers, are characteristic only of a cortex with a comparatively low level of organization and of un- 
differentiated thalamocortical relationships. 
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