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Af te r  7 days  of incuba t ion  the  cont ro l  cu l tures  show 
involu t ion  p h e n o m e n a  in bo th  p rox ima l  and dis ta l  
tubules :  presence of vacuol iza t ion  in an  eosinophil ic  
cy top lasm,  po lymorph i sm of the  nuclei,  and reappearance  
of cell  debr is  in t he  lumen. I n  the  glomeruli ,  t h e  cell  
n u m b e r  decreases and  B o w m a n ' s  capsule  is th ickened .  

I n  t h e  cul tures  i r rad ia ted  wi th  1000 and 2000 t a d  a 
wide spread dis in tegra t ion of tubules  and B o w m a n ' s  
capsules is found. The  pauc i ty  of f ibroblast - l ike  cells is 
remarkable .  The swollen and d i s rup ted  r e m n a n t s  of 
argentophi l ic  fibers are  st i l l  to  be  seen. 

Discussion.  Afte r  6 h of incubat ion,  bo th  i r rad ia ted  
and control  cul tures  show revers ib le  a~d i rreversible  cell  
damage.  In  i r rad ia ted  cultures,  recupera t ion  is r e t a rded  
or  comple te ly  absent,  a phenomenon  also men t ioned  by  
LASNITZKI 7. W e  infer  f rom this  t h a t  i r rad ia t ion  in ju ry  
is super imposed on in ju ry  caused by  cu l tura l  procedures ,  
increasing t h e  n u m b e r  of i r revers ib ly  damaged  cel lular  
components .  

The  in ters t i t ia l  cell c o m p a r t m e n t  changes  cons iderably  
dur ing culture.  These changes are charac te r ized  by  t h e  
appearance  of connec t ive  t issue a round  the  organized 
s t ruc tures  and  a t  t he  pe r iphery  of t h e  cul ture .  Most  of 
these in ters t i t ia l  cells or ig inate  f rom t r auma t i zed  k idney  
tubules  s. These  cells f l a t t en  and migra te  th rough  the  
whole cul ture  and form argentophi l ic  fibers. In te r s t i t i a l  
cells also undergo i r radia t ion  damage,  as is shown by  
thei r  swelling. The  decreased n u m b e r  of f l a t t ened  cells 
cannot  be expla ined  by  inhibi t ion  of  mul t ip l ica t ion ,  since 
in these cells mi to t i c  a c t i v i t y  is low. This  phenomenon  
can only  be expla ined  by  inhibi t ion  of cell  migra t ion ,  as 
also s ta ted  by  G.~RTNER 9 and GOLDFEDER 10 in f ibroblas t  
cultures.  The  absence of isolated cells a t  t he  per iphery  
of the  cul ture  suppor t s  th is  theory .  

I t  m a y  be  concluded f rom our  expe r imen t s  t h a t  in t h e  
chick mesonephros  organized s t ruc tures  are less radio-  

sensi t ive t h a n  the  in ters t i t ia l  cell  compa r tmen t .  This  
phenomenon  is also described by  NORRIS and  H o o d  n in 
cul tures  of h u m a n  foetal  kidney.  The  i r rad ia t ion- induced 
changes described in our  exper iments  are  dose-dependent ,  
as is shown by  compar i son  of t h e  var ious  doses adminis-  
tered.  

Zusammen[assung .  Es  wurden  H i i h n c h e n - E m b r y o n e n  
m i t  Einzeldosen yon  500, 1000 und  2000 rad  in v i t ro  
bes t rah l t  und die Ku l tu r en  nachher  inkubier t .  Nur  bei 
den  n ich t  bes t rah l ten  Ku l tu r en  k a m  es zur  Pro l i fe ra t ion  
des inters t iz ie l len Gewebes und zur  Ve rmehrung  der  
a rgentophi len  Fasern.  Sch~idigungen an Tubul i  und Glo- 
meru l i  bei den bes t rah l ten  Ku l tu ren  erwiesen sich als 
strahlendosisabhttngig.  
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CAJAL Cel l s  of the  Rabbi t  Cerebra l  C o r t e x  

' Spec ia l  cells '  or  hor izonta l  cells located in t he  first  
layer  (molecular  or  layer  I) in the  co r t ex  cerebri  of smal l  
m a m m a l s ,  were  first  described by  CAJAL x as cells pos- 
sessing no axons,  and  were  la te r  classified as neurons  
by  the  same inves t iga to r  2. /~TZlUS s descr ibed the  same 
type  cell in , the bra in  of the  h u m a n  fetus and coined the  
name  'CAJAL cells '  for th is  s t ruc ture  and shor t ly  af ter-  
wards,  VERATTI 4 conf i rmed CAJAL'S original  observat ion.  
B o t h  RETZlUS and  VERATTI, however ,  concluded f rom 
the i r  work  t h a t  t he  CAJAL ceils conta ined  axons.  This  
conclusion was also reached by  CAJAL 5 f rom his s tudy  
on the  cor tex  cerebri  of t he  new-born  human.  LORENTE 
DE N6  e discussed the  possibi l i ty  t h a t  t he  CAJAL cells of 
t he  mouse  cerebral  cor tex  could be  of the  shor t  axon  
type.  I n  o the r  an ima l  species, t h e  shor t  axon  cells located 
in the  molecu la r  layer,  have  been  descr ibed as modif ied  
CAJAL cells. Since these  publ icat ions,  CAIAL cells are 
t h o u g h t  to be neurons  wi th  axon,  though  the  l i t e ra ture  
suppor t ing  this  v iew is r a the r  inconclusive.  

The  present  s tudy  was  conduc ted  in order  to  es tabl ish  
t he  morphologica l  features  of t he  CAJAL cells of t he  r abb i t  
cerebral  co r t ex  dur ing  ear ly  deve lopment .  Tissue samples  
f rom the  sensory mo to r  co r t ex  of rabbi t s  ranging  in age 
f rom 6 to 24 days  were p repared  his to logical ly  by  the  
Golgi method .  I n  al l  bra ins  s tudied,  t issue sample  sect ion- 
ing was per formed bo th  perpendicu la r ly  and  t angen t i a l l y  
to the  cor t ical  surtace. Suspec t ing  a s imi la r i ty  be tween  

CAJAL cells of t he  rabb i t  cerebral  cor tex  and the  large 
amacr ine  cells of the  inner  p lex i fo rm layer  of t he  ret ina,  
morphologica l  s tudies on the  re t inae  f rom adu l t  r abb i t  
were  also p e r f o r m e d . . T h e  Golgi  s ta in ing  procedure  was 
appl ied  to  smal l  pieces of th is  t issue which was sub- 
sequen t ly  sect ionned perpendicu la r ly  to  the  main  surface 
of t he  ret ina.  I n  order  to  ob ta in  a more  comple te  his- 
tological  v iew of the  whole  ret ina,  i t  was also sub jec ted  
to  t he  s ta in ing  t echn ique  of  GROS as modif ied  by  GALL- 
EGO 7. 

In  our  p repa ra t ion  of the  rabb i t  co r t ex  cerebri ,  i t  was 
possible to  demons t r a t e  the  occurrence of CAJAL cells 
and to  s tudy  the i r  body  shape and  pro longa t ion  in 2 
angular  sections. These cells, whose soma  was loca ted  
in t he  midd le  and lower th i rd  por t ion  of molecu la r  layer,  
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presented the morphological features described by CA- 
JAL 1, stellate multipolar or bipolar shaped body with 
an approximate cross section of 10 by 20 ~tm with pro- 
longations from 400 to 700 ~tm extendiflg horizontally in 
a plane parallel to the pial surface. As stated by CAJAL, 
these prolongations do not extend beyond the molecular 
layer, but  terminate in this layer and cover areas of 
different dimensions. In  the preparations stained by the 
Golgi method, the protoplasmic extensions were thick, 
rough, lacking spines, and gave off branches at  angles 
of different degrees. In  all preparations studied the close 
resemblance between all the processes of the same cell 
made it impossible to differentiate an axon, thus cor- 
roborating the early findings of CAJAL 1,g. No structural 
difference was observed moreover in CAJAL cells from 
animals ranging in age from 6 to 24 days, bu t  in 6-day-old 
rabbits, histological localization of the stellate shaped 
mnltipolar cell was only possible in preparations sec- 
t ionned tangential  to the pial surface. The structural 
resemblance between CAJAL cells and the large amacrine 
cells of the inner plexiform layer of the adult  rabbit  
retina was surprising (Figure A). This similarity was 
indeed pronounced when CAJAL cells appearing in tan- 
gentially sectionned preparations were compared with 
the large amacrine cells of the adult  rabbi t  retina pro- 
cessed by the GALLEGO method (Figures B and C). As 
can be seen, the protoplasmic extensions of both cell 
types could be followed to their final ramifications. The 
large amacrine cells could be classified in 2 main groups 
with reference to the shape of their soma: bipolar or 

stetlate. The close resemblance between CAJAL cells and 
large amacrine cells was also evident in perpendicular 
sections of both the cortex cerebri and of the retina when 
stained by the Golgi method (Figures D and E). In these 
preparations the large amacrine cells had a body with 
an approximate cross section of 15 to 20 ttm; they were 
ovoid or piriform in shape and contained polar extensions 
of great length. 

Many workers have pointed out the difficulty in loca- 
lizing CAJAL cells in the brain of adult  animals, and the 
postulate has been made that  CAJAL cells evolved into 
adult  cortical cells of some other type: either short 
axons cells6, 8 or large pyramidal  cells 9. According to 
MELLER et al.10, the cerebral cortex of the albino mouse 
up to the age of 6 days contains CAJAL cells bipolar in 
shape. From the 7th day onwards, these cells cha~ge 
their primitive shape becoming multipolar and pos- 
sessing several dendrites with spines and one axon. In  
our preparations of the cerebral cortex of rabbits ranging 
in age from 6 to 24 days, no axons were observed either 
in the bipolar or stellate multipolar cells. The cellular 
processes of both cell types were spineless, although 
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A) Diagramatic illustrations of CAJAL cells 
or horizontal cells (HC) from layer I of the 
cortex cerebri of a 12-day-old rabbit, and 
large amacrine ceils (S) of the inner ptexiform 
layer of the retina of an adult rabbit. Stellate 
multipolar type (s). Bipolar type (b). 
B) CAJAL cell (HC) from layer I of cortex 
cerebri of a 12-day-old rabbit. Golgi method. 
Tangential section. 
C) Large amacrine cell (S) from the inner 
plexiform layer of the retina of an adult 
rabbit. GALLEGO method. 
D) CAJAL cell (HC) from layer I of the cortex 
cerebri of a 14-day-old rabbit. Golgi method. 
Perpendicular section. 
E) Large amacrine cell (S) from the inner 
plexiform layer of the retina of an adult 
rabbit. Golgi method. Perpendicular section. 
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var icose- l ike  s t r u c t u r e s  could  be  seen. B o t h  b i p o l a r  a n d  
m u l t i p o l a r  ceils  were  f o u n d  t h r o u g h o u t  t h e  pe r iod  of  
d e v e l o p m e n t  s t u d i e d  (6-24  days) .  Morpholog ica l  chang es  
in t h e  CAJAL cells of t he  r a b b i t  ce reb ra l  co r t ex  are  the re -  
fore m i n u t e  f rom t h e  6 th  d a y  onwards .  

I f  CAJAL ceils serve a d i s t i n c t  func t ion ,  i t  is poss ib le  
t h a t  t h e y  unde rgo  b iochemica l  changes  w i t h  age. Such  
c h a n g e s  could  m a k e  t he  s t a i n i n g  of t h e  a d u l t  cel ls  r a t h e r  
di f f icul t ,  u s ing  t e c h n i q u e s  w h i c h  v i sua l i ze  t h e m  so r ead i l y  
in  t h e  b r a i n  of e m b r y o n i q u e  a n d  i n m a t u r e  an ima l s .  
T a k i n g  p r o p e r  p r e c a u t i o n s  in  t h e  p r e p a r a t i o n ,  we have ,  
however ,  been  ab le  to  see CAJAL cells b y  t h e  Golgi  
s t a i n i n g  in t h e  ce reb ra l  co r t ex  of a d u l t  an imals ,  t h u s  
c o n f i r m i n g  d a t a  f rom i n v e s t i g a t i o n s  on  t h e  c a n i n e  b r a i n  
b y  F o x  a n d  INMAN n.  

F u r t h e r  work  shou ld  c o n c e n t r a t e  a n  e lec t rophys io log i -  
cal  i n v e s t i g a t i o n  of CAJAL cells, since, l ack ing  a n  axon ,  

t h e s e  cells  m i g h t  e x h i b i t  a poss ib le  f u n c t i o n  t h r o u g h  
slow, n o n - c o n d u c t e d  m e m b r a n e  p o t e n t i a l  v a r i a t i o n s  ~.  

Resumen. L as  c61ulas de CAJAL en  los a n i m a l e s  es tu-  
diados,  no  poseen  axon .  Mor fo ldg icamen te  son  s imi la res  
a las  g r an d es  a m a c r i n a s  de la  p l ex i fo rme  i n t e r n a  de  la  
r e t ina .  
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The Localization of Tel lurium in Tellurium-Induced Hydrocephalus ~ 

I f  t e l l u r i u m  is e x p e r i m e n t a l l y  fed or  i n j ec t ed  i n t o  
a d u l t  a n i m a l s  or  b i rds ,  i t  c a n  r e s u l t  in  t h e  depos i t i on  of 
d a r k  bod ies  in  ce reb ra l  neurons ,  t he  so-cal led ' b l a c k  
b r a i n  '*-4. E l ec t ron -mic ro scope  s tud ies  of  t h e  b r a i n s  of 
r a b b i t s  a n d  S y r i a n  h a m s t e r s  g iven  t e l l u r i u m  h a v e  sug- 
ges ted  t h a t  t h e  t e l l u r i u m  par t i c l e s  a re  local ized in t h e  
lysosomes of n e u r o n s  a n d  g l ia l  cellsS-L I t  h a s  been  sug- 
ges ted  t h a t  t h e  t e l l u r i u m  is p r e s e n t  in  ce rebra l  t i s sues  
as  t e l lu rous  ac id  7-g. 

Smal l  a m o u n t s  of e l e m e n t a l  t e l l u r i u m  inc luded  in  t h e  
n o r m a l  d i e t  of p r e g n a n t  W i s t a r  a n d  L o n g - E v a n s  r a t s  
c an  resu l t  in  h y d r o c e p h a l u s  of t h e  fe tuses  a n d  new- 
b o r n s  9-u.  R a d i o a c t i v e  t e l l u r i u m  127m, as t e l lu rous  acid,  
inc luded  w i t h  t h i s  d ie t  wil l  localize in  t h e  fe ta l  b r a i n  9, i,, 
a n d  c a n  be  v i sua l ized  w i t h  t h e  l igh t -mic roscope  us ing  
a u t o r a d i o g r a p h i c  t e c h n i q u e s  xz. R a d i o a c t i v e  t e l l u r i u m  
127m, be ing  a s t r o n g  y - e m i t t e r  (99.2~o) a n d  a v e r y  w e a k  
f l - emi t t e r  (0 .8%),  is a d e q u a t e  Ior  l i gh t  mic roscopy  au to -  
r a d i o g r a p h y  b u t  no t  for e l e c t ron -mic ro scopy  a u t o r a d i o -  
g r a p h y  ~*, ~3. Th i s  c o m m u n i c a t i o n  r epo r t s  o b s e r v a t i o n s  of 
sma l l  d a r k  par t ic les ,  p r e s u m a b l y  te l lur ic ,  in  lysosomes  

of n e u r o n s  a n d  gl ia l  cel ls  in  t h e  t e l l u r i u m - i n d u c e d  h y d r o -  
cepha l ic  b r a i n s  of n e w b o r n  ra ts .  
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Fig. 1. A Neuroblast from the telence- 
phalon of a rat fetus, whose mother was 
fed tellurium, showing black particles 
within membrane-bound bodies in the 
cytoplasm. The arrow points to the 
bodies shown in Figure 2. N = nucleus. 


