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D e v e l o p m e n t  of I so la ted  N e o c o r t e x  

I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  t h a l a m o c o r t i c a l  f i b r e s  
p r e s e n t  in  d e v e l o p i n g  n e o c o r t e x  m a y  f o r m  t h e  s u b s t r a t e  
a l o n g  w h i c h  n e u r o b l a s t s  m i g r a t e  f r o m  t h e  v e n t r i c u l a r  
zone  to  t h e  s u b p i a l  c o r t i c a l  p l a t e  1. C o r t i c o p e t a l  f i b r e s  m a y  
a l so  be  i m p l i c a t e d  in  t h e  o r g a n i s a t i o n  o f  c o r t i c a l  l a m i n a e  3, 3 
a n d  in  t h e  g r o w t h  of n e o c o r t i c M  d e n d r i t i c  f i e lds  a-s.  T h e s e  
c o n t i n g e n c i e s  h a v e  b e e n  i n v e s t i g a t e d  b y  s e c t i o n i n g  t h e  
c o r o n a  r a d i a t a  in  t h e  b r a i n s  of  f o e t a l  r a t s  a n d  s t u d y i n g  
t h e  s u b s e q u e n t  d e v e l o p m e n t  of  t h e  i s o l a t e d  c o r t e x .  

Materials  and methods. T h a l a m o c o r t i c M  i n p u t  to  t h e  
n e o c o r t e x  of  W i s t a r  r a t s  w a s  s u r g i c a l l y  i n t e r r u p t e d  o n  t h e  
16 th ,  17 th ,  18 th ,  19 th ,  20 t h ,  21st ,  23 rd  a n d  2 5 t h  d a y s  
p o s t  c o n c e p t i o n  (p.c.).  R a t s  w e r e  u s u a l l y  b o r n  o n  t h e  
23rd  d a y  p .c .  O p e r a t i o n s  in  u t e r o  w e r e  p e r f o r m e d  b y  
i n s e r t i n g  a f i ne  s t a i n l e s s  s t e e l  w i r e  ( d i a m .  125 tzm), 
s u p p o r t e d  in  t h e  b a r r e l  o f  a h y p o d e r m i c  need l e ,  i n t o  t h e  
f r o n t a l  po l e  of  t h e  l a t e r a l  v e n t r i c l e  o f  t h e  f o e t a l  b r a i n  
w h i l e  t r a n s i l l u m i n a t i n g  t h e  u t e r u s .  T h e  t i p  of  t h e  wi re  
w a s  p u s h e d  i n t o  t h e  o c c i p i t a l  po l e  of  t h e  f o e t a l  c o r t e x  a n d  
w i t h d r a w n  w i t h  t h e  t i p  h e l d  g e n t l y  a g a i n s t  t h e  u t e r i n e  
wal l .  T h i s  p r o c e d u r e  s e v e r e d  t h e  c o r t e x  a l o n g  a l ine  f r o m  
t h e  occ ip i t a l  t o  t h e  f r o n t a l  p o l e s  p a r a l l e l  a n d  l a t e r a l  t o  
t h e  s a g i t t a l  f i s su re .  B y  s i m i l a r  m e a n s  a n  i d e n t i c a l  i n c i s i o n  
w a s  p l a c e d  in  t h e  c o r t e x  of  n e o n a t a l  a n i m a l s .  T h e  m i g r a -  
t i o n  of  n e u r o b l a s t s  w a s  s t u d i e d  in  t h e  i s o l a t e d  c o r t e x  b y  

l a b e l l i n g  w i t h  t r i t i a t e d  t h y m i d i n e  ~ (H3T) a t  t h e  t i m e  
of  s e c t i o n  ( G r o u p  A - 40 a n i m a l s )  o r  a t  of  2 d a y s  
( G r o u p  B - 40 a n i m a l s )  o r  4 d a y s  ( G r o u p  C - 40 a n i m a l s )  
a f t e r  s e c t i o n .  I n  e a c h  g r o u p  1 a n i m a l  w a s  s a c r i f i c e d  on  t h e  
2nd ,  4 th ,  6 th ,  8 t h  a n d  1 0 t h  d a y s  a f t e r  i n j e c t i o n  of  H3T .  
T h e  d e v e l o p m e n t  of  t h e  d e n d r i t i c  t r e e  of  n e o c o r t i c a l  n e u -  
r o n s  w a s  s t u d i e d  a t  30 d a y s  p o s t  p a r t u m  in  n o r m a l  r a t s  
(16 a n i m a l s )  a n d  a f t e r  t h a l a m o c o r t i c a l  s e c t i o n  o n  t h e  19 th"  
(12 a n i m a l s ) ,  21s t  (11 a n i m a l s ) ,  23 rd  (8 a n i m a l s )  a n d  2 5 t h  
(8 a n i m a l s )  d a y s  p .c .  U s i n g  t h e  t a r g e t  m e t h o d  of  EAYRS 1~ 
t h e  d e n s i t y  of  t h e  b a s a l  d e n d r i t i c  n e t w o r k s  o f  G o l g i - C o x  
i m p r e g n a t e d  p y r a m i d a l  n e u r o n s  in  l a y e r s  I V  a n d  V b  of  
t h e  s e n s o r i m o t o r  c o r t e x  w e r e  m e a s u r e d  u s i n g  ce l l o id in  
s e c t i o n s  (150 ~ m  t h i c k )  c u t  i n  a s t a n d a r d  c o r o n a l  p l a n e  11. 
T h e  s ize  of  d e n d r i t i c  f i e ld s  w a s  e s t i m a t e d  f r o m  t h e  t o t a l  

Fig. 1. Coronal sections of the brains of rats;  A, aged 20 days p.c., 
isolated on the 16th day p.c.; B, aged 22 days p.o. isolated on the 
17th day p.o. (Nissl, • 16). In both cases note the reduction in thick- 
ness of the cortex on the operated side. C and D coronal sections of 
the brains of rats aged 30 days post par tum after isolation on the 19th 
and 21st days p.o., respectively. Note the completeness of isolation 
of the cortex from the dieneephalon and the presence of the corpus 
eallosum (Golgi-Cox impregnations, • 16). 
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Fig. 2. A, detail of the neocortex of the specimen shown in Figure la,  
aged 20 days p.c., a, normal cortex and b, contralateral cortex 
isolated on the 16th day p.c., following the administration of H3T 
on the 18th day p.c. B, detail of the neoeortex of the specimen 
shown in Figure lb aged 22 days p.c., a, normal cortex and b, 
eontralateral cortex isolated on the 17th day p.e., following the 
administration of H~T on the 19th day p.c. In both cases note the 
reduction in thickness on the operated side mainly affecting the 
subventrieular (SV) and intermediate zone (IM) and the normal 
migration of labelled neuroblasts (Autoradiograph-photographed in 
both transmit ted and incident lighting --  Nissl • 352). 
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Fig. 4. Frequency histograms of the corrected dendritic density (*number of intersections/neuron/area of soma %) of neurons in layer 
IV and Vb of normal cortex and cortex isolated on the 19th, 21st, 23rd and 25th days p.c. See text for full explanation. 

n u m b e r  of in te r sec t ions / t a rge t  by  s u m m i n g  the  numb er s  
of dendr i tes  in te rsec t ing  each of the  10 concent r ic  circles 
of the  target .  The size of the  soma was measured  by  
weighing the  paper  cut -outs  of the  s i lhouet tes  of Golgi-Cox 
impregna t ed  per ika rya  af ter  x 3 pho tograph ic  enlarge- 
ment .  Dendr i t i c  fields were corrected for the  size of the  
soma and compared  by  S t u d e n t ' s  t - test ing.  This l a t t e r  
correct ion is necessary  since tile size of t he  soma and 
dendr i t ic  dens i ty  are d i rec t ly  and  posi t ively  re la ted 12. 

Resul t s .  Al though  the  opera t ion  induced  some degree of 
ipsi lateral  hydrocepha lus  t he  isolated piece of cor tex  
showed no necrosis even a t  the  margins  of the  incision 
(Figure 1). A reduc t ion  in the  th ickness  of isolated cor tex  
occurred which  appeared  to  be a t t r i bu t ab l e  to a local 
reduc t ion  in t he  th ickness  of tile subvent r icu la r  and  inter-  
med ia te  zones and  to hypoplas ia  of the  cort ical  p la te  
(Figures 1 and 2). The migra t ion  of neuroblas t s  proceeded 
normal ly  at  all t he  t ime  in tervals  s tud ied  (Figure 2) and  
es tabl ished tile normal  sequence of l amina t ion  w i th o u t  
delay. Tile size of b o t h  the  dendr i t ic  fields and the  soma 
of the  neurons  of layer  Vb  in isolated cor tex  was, in mos t  
cases, reduced  (Table, Figure  3) and th is  r educ t ion  was 
ma in t a ined  af ter  correct ing for t he  size of the  soma (Table, 
Figure  4). The effects  of dea f fe ren ta t ion  on the  neurons  
of layer  IV  were different .  Cell body  size was  no t  reduced  
(Table, Figure  3) a l though  dendr i t ic  dens i ty  showed a 
dec remen t  ill all expe r imen ta l  groups (Table, Figure 4). 
There  was no qua l i t a t ive  difference be tween  the  geometr ies  
of dendr i t ic  fields of neurons  in normal  and isolated cortex.  
The corpus cal losum had  formed in all animals.  

D i s c u s s i o n .  The absence of cor t icopeta l  f ibres and the  
dea th  and  possible shr inkage of neocort ical  ef ferent  cells 
following sect ion of cort icofugal  f ibres (Gudden effect  1s) 
may,  ill the  main,  account  for the  reduced th ickness  of 
isolated cor tex  when  c o m p a r e d  wi th  the  normal .  I t  is 
unl ikely t h a t  the  blood supply  to  t he  isolated piece of 
cor tex  was in j eopa rdy  a t  any  t ime  af ter  sect ion 1~. The 
normal  migra t ion  and subsequen t  l amina t ion  of neuro- 
blasts  into tile 6 layers of t he  Ileocortex, in the  absence 
of tha lamocor t i ca l  fibres, favours  the  thes is  t h a t  cort ical  
his togenesis  and the  m o v e m e n t s  of neuroblas ts  are 
organised by  intr insic  is r a the r  t h a n  extr ins ic  1 factors.  
A l though  the  effects of sect ion of t he  corona rad ia ta  on 
the  neurons  of layer  Vb  m a y  be compl ica ted  by  the  Gudden  
effect  the  analysis  of t he  g rowth  of dendr i t ic  fields af ter  
dea f fe ren ta t ion  suggests  t h a t  ext r ins ic  factors  affect  
dendr i t ic  ne tworks  q u an t i t a t i v e l y  r a the r  t h a n  qual i ta-  
t ive ly  despi te  tile presence  of callosal f ibres and the i r  
possible inf luence on deve lopmen ta l  processes 16. This 
result  is in ag reemen t  b o t h  w i t h  the  observa t ions  of 
VAN DER L o o s l L  t h a t  t he  geomet ry  of improper ly  orien- 
t a t e d  dendr i t ic  fields develops normal ly  n o t w i t h s t an d i n g  
the i r  a l tered env i ronment ,  and  wi th  t he  f inding of COLE- 
MAN and  RIESEN, 4 t h a t  dea f fe ren ta t ion  in the  adul t  m a y  
cause a reduc t ion  in t he  size of dendr i t ic  fields. The 
m e t h o d  of analysis  used ill th i s  s tudy  was no t  suffi- 
c ient ly  sensi t ive is to  de tec t  t he  changes  in or ien ta t ion  of 
dendr i tes  which  have  been shown to occur in the  neurons  
of layer  IV  following the  depr iva t ion  of specific sensory 
inpu t  19. 
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Rdsumd. La migra t ion  des neuroblas tes  et  la croissance 
des aires dendr i t iques  de base des  neurones  p y r a m i d a u x  
fon t  ici l ' ob je t  d ' u n e  6tude p o r t a n t  sur les %gions I V  
et  Vb du n6ocortex c6r6bral isol6 de ra t s  de souche Wis tar .  
La migra t ion  des neuroblas tes  s '6ffectuai t  n o r m a l e m e n t  
et  about i ssa i t  au disposi t i f  hab i tue l  ordonn6 en 6 r6gions. 
Aucun  c h a n g e m e n t  qua l i t a t i f  ne fur observ6 dans  l a  
m6thode  de croissance dendr i t ique  des cor tex  c6r6braux 
isol6s, mais  la densi t6 des aires dendr i t iques  6tait  d iminu6e 

dans  chaque  cas, b ien que  les effets  sur les neurones  de la 
r6gion Vb fussent  rendus  complexes  pa r  l 'e f fe t  de Gudden.  

M. BERRY and  T. I~OLLINGWORTH 

Department o/ A natomy, and Department of Pathology, 
The Medical School, University o[ Birmingham, 
Birmingham B 75 2 T J, (England), 
28 July 1972. 

Neurosecretory Flow in the Perioesophageal Tract of Jonespeltis splendidus (Diplopoda, Myriapoda) 

In  t he  mill ipede,  Jonespeltis splendidus, dense neuro- 
secre tory  mate r ia l  is p re sen t  in the  brain,  a r ranged  in the  
form of a per ioesophageal  arc. The C 1 cells d i s t r ibu ted  
along the  ven t ra l  and mesial  side of t he  bra in  e labora te  
th is  mater ia l ,  t he  connect ive  bodies  be ing the  neuro-  
haema l  organs of th is  t r ac t  1,2. A similar  neurosecre to ry  
t r ac t  ex t end ing  in to  t he  suboesophageal  gangl ion has 
been  descr ibed in some o the r  d ip lopods  a,4, in which  
migra t ion  of t he  neurosecre to ry  mater ia l  f rom the  sub- 
oesophageal  gangl ion to  the  bra in  via  t he  la tera l  oeso- 
phagea l  connect ives  is t h o u g h t  possible  ~. The p resen t  
inves t iga t ion  exper imen ta l ly  verifies the  course of the  
neurosecre to ry  mater ia I  in th is  t rac t .  

Materials and methods. Adul t  males  and  females  of the  
mil l ipede Jonespeltis splendidus, of body  l eng th  25-30 ram, 
collected f rom field were kep t  in t he  l abora to ry  on de- 
caying  leaves and  vegetab les  w i t h  p l en ty  of h u m u s  on 
w h i c h  t h e y  fed. Severance of t he  connect ive  of one side 
was effected e i ther  above or below the  level of t he  
connec t ive  b o d y  by  dorsal  app roach  5, t h a t  of the  o the r  
side being kep t  as control .  Of the  100 animals  opera ted  
upon,  abou t  50% survived.  Animals  were sacrif iced at  

5 day  in tervals  up to  1 mon th .  The c i rcumoesophagea l  
r ing was dissected out  and  processed as a whole6. Some 
5 ~zm sections of the  nerve  r ing f ixed in Bouin ' s  f luid were 
also s ta ined  for neurosecre t ion  7, 8. 

Results and discussion. These s tudies  revealed the  
per ioesophageal  t r ac t  of neurosecre tory  mater ia l  e n d i n g  
mos t ly  in the  connect ive  bodies  and  p a r t l y  ex t end ing  
into the  suboesophageal  ganglion (Figures 1 and 2) as 
observed in o ther  diplopods3, 4. Unoxid ized  p repa ra t ions  
which were processed as controls  did no t  reveal  the  
s ta inable  mater ia l .  I n  addi t ion,  C 1 and  C 2 neurosecre to ry  
cells 1 revealed cys t ine /cys te ine- r ich  mater ia l .  None of the  
o ther  neurosecre to ry  cells or t r ac t s  of the  cerebral  glands 
were s ta inable  w i th  these  techniques ,  obviously  because 
t h e y  conta ined  no cys t ine /cys te ine- r ich  mater ia l .  In  
those  animals  where  t he  la tera l  oesophageal  connec t ive  
was severed above the  level of t he  connect ive  body,  t he  
s t u m p  of t he  connect ive  closer to  the  bra in  showed 
gradual  accummula t ion  of s ta inable  mater ia l  in the  
neurosecre tory  axons,  b u t  no t  in o the r  fibres.  Since in 
th is  case the  connect ive  b o d y  of the  severed side was  
deple ted  of a lmos t  all the  s ta inable  mater ia l  whereas  t h a t  

Fig. 2. Neurosecretory tract (arrows) of the suboesophageal ganglion 
in parasagittal section, fixed in Bouin and stained in ehromealum 
haematoxylin phloxin. 

Fig. 1. Whole mount of the brain of Jonespeltis showing the neuro- 
secretory tracts from the brain (upper arrow) and from the subo- 
esophageal ganglion (lower arrow) entering the connective body 
(CB). Performic acid/Victoria blue staining. • 250. 
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