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des t emps  d e m e u r a n t  lin6aire, on  peu t  compare r  la var ia-  
t ion dans  le t emps  de la mul t ip l ica t ion  de ces cellules 
chez les 3 esp~ces (Figure). 

1. C o m m e  chez le Pou le t  et  le Dindon,  on se t r o u v e  
chez la Caille dans une phase d ' accro issement  exponent ie l  
de la popu la t ion  des cellules germinales :  les po in ts  de 
r6f~rence sont  p r a t i q u e m e n t  align$s. Ce t y p e  de progres-  
sion para t t  ~tre assez g~n6ral ~ et  carac t6r is t ique  de la 
p6riode consid6r6e puisque les t r a v a u x  de CHR]ETIEN 4 
r6v~lent  une croissance exponent ie l le  de  la popula t ion  
des gonocytes  de Lap in  ent re  9 e t  14 jours  pos t  co i tum,  
c 'es t-g-dire  6galement  d u r a n t  la p6riode pr6c~dant  la 
diff6renciat ion sexuelle.  

2. Le nombre  de gonocytes  pr imai res  est ~ peu pros 
le m~me (voisin de 400) chez la Caille e t  le Pou le t  de  
4 jours,  alors qu ' i l  est  inf6rieur de  moit i~ chez le Dindon.  
Ce fai t  ne peu t  a p p a r e m m e n t  pas  s ' exp l iquer  pa r  le 
d6ve loppement  embryonna i r e  plus lent  du Dindon  
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Evolution des populations de eellules germinales, entre 4 et 7 jours 
d'incubation, chez l'embryon de Poulet (A), de Dindon (×) et de 
Caille (Q). Le sexe est indiqu6 lorsqu'il a 6t~ reconnu avec certitude. 

(28 jours  &incuba t ion  au lieu de  21 chez le Poulet)  
pu isque  la Caille qu i  a un d6ve loppement  encore plus 
cour t  (16 jours) poss~de k 4 jours  le mSme nombre  de 
gonocytes  que  le Poulet .  On pour ra i t  essayer  de m e t t r e  
en paral l~le  les popula t ions  de cellules germinales  et  les 
n iveaux  de f6condit6 (beaucoup plus faible  chez la  Dinde  
que  chez les deux  aut res  esp~ces) mais  cela n6cessi terai t  
des r6sul tats  plus nombreux  et ,  en outre,  les observat ions  
de HARDISTY 5 ne semblen t  pas  conclure ~ l ' ex is teuce  
d ' une  re la t ion de ce type.  

3. Les t a u x  de croissance des popula t ions  de  gonocytes  
sont  presque  les mSmes chez la Caille et  le D indon  (les 
deux droi tes  t r adu i san t  leur  va r i a t ion  sont  g peu pros 
parall~les) alors  qu ' i l  est  n e t t e m e n t  plus faible chez le 
Pou le t  (pente inf6rieure de 8% environ) .  Alors que  le 
mode  exponent ie l  de croissance pa ra i t  ~tre g6n6ral pour  
la p~riode consid~r~e, il est  possible que  le t a u x  d 'accroisse-  
m e n t  soit  caract6r is t ique de l 'esp~ce. Darts ce cas, les 
diff6rences de t a u x  constat6es rendra ien t  compte ,  de 
fa~on sat isfaisante,  des dis tances  immunolog iques  d6cou- 
ver tes  pa r  MAINARDI s e t  qui  font  ressor t i r  un  l ien phylo-  
g6n~tique plus 6t roi t  en t re  Caille e t  D indon  (distance 
immuno log iqne :  11) qu ' en t r e  Caille et  Pou le t  (d.i.: 32) 
ou Dindon  et  Pou le t  (d.i.: 22). 

Summary. Counts  were m a d e  of t he  number s  of germ 
cells in quai l  embryos  aged 4-7 days '  incubat ion.  The  
ra te  of growth  in t he  popula t ion  of gonocytes  was com- 
pared  to these of chick and t u r k e y  embryos  dur ing  the  
same period. The  increase is exponent ia l  in t he  th ree  
species and  t h e  rates  are  more  s imilar  be tween  quai l  
and t u r k e y  t h a n  be tween  each  of t h e m  and the  chick. 
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O r g a n o t y p i c a l  C u l t u r e  o f  I r r a d i a t e d  a n d  N o n - I r r a d i a t e d  C h i c k  M e s o n e p h r o s  

Organo typ ic  cul tures  are  sui table  for the  s t udy  of  
i r rad ia t ion  effects on cells and tissues. W e  used the  
chick mesonephros  in our  expe r imen t s  because this  
organ is ful ly  d i f fe ren t ia ted  and funct ional .  I n  th is  
sense, i t  is comparab l e  to adu l t  organs.  As an  embryon ic  
t issue,  i t  is easy to  cul ture .  The  d i f ferent ia l  effect  of 
ionizing i r rad ia t ion  on epi the l ia l  and f ibrous t issue 
occupied our  special  a t t en t ion .  

Methods. The  9-day-old  chick mesonephros  (Stage  34-35 
of HAMBURGER and  HA~ILTO~ 1) has  been used th rough-  
ou t  t he  present  exper iments .  One of t he  2 organs  is k e p t  
in Tyrode ' s  solut ion af ter  dissection, while  t he  o ther  is 
i r radia ted.  The  i r rad ia t ion  t echn ique  used is men t ionned  
in a prev ious  paperS;  single doses of 500 tad,  1000 rad, 
and 2000 t ad  are  del ivered.  

Af te r  i r radiat ion,  b o t h  cont ro l  and i r rad ia ted  organs  
are cu t  into pieces, and  t ransfer red  for incuba t ion  to a 

semi-sol id nu t r i en t  m e d i u m  8 in cul ture  dishes as de- 
scribed by  GAILLARD 4. The  mesonephros  is exp tan ted  in 
v i t ro  fol lowing WOLFF'S t echn ique  5. The  cul tures  are  
f ixed in Zenker  af ter  6 h, 48 h, 72 h and 7 days  of incuba t ion  
a t  37.5°C, embedded  in paraffin,  sect ioned a t  8 ~tm and  
s ta ined w i t h  h a e m a t o x y l i n  and cosine, and Azan  or  
Bie lschowsky 's  e 
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Results .  Afte r  6 h of incubat ion,  t he  his tological  aspect  
of  i r rad ia ted  and  cont ro l  cul tures  is t he  same.  Many  
t r auma t i zed  tubules  are  visible. The  t ubu l a r  cells have  
swollen nuclei  and nucleoli,  and  the  cy top la sm is enlarged 
and eosinophilic.  Many  in t ra lumina l  inclusions, consist ing 
of cell  debris, are  present.  Severa l  g lomerul i  are t rau-  
ma t i zed ;  mos t  are  swollen. The  in ters t i t ia l  t issue con- 
sists of groups of po lymorphous  cells;  a faint ,  of ten 
d is rupted  argentophi l ic  layer  a round the  ind iv idua l  
tubules  is seen. Necro t ic  cells a re  numerous.  

Af te r  48 h of incuba t ion  the  overa l l  d i ame te r  of t he  
t ubu la r  lumen  increased in the  control  cultures,  especial ly 
a t  t he  per iphery.  The  tubu la r  ep i the l ium is f la t tened.  
The  dis tal  tubules  are  normal .  The  glomerul i  are  stil l  
swollen. The  c lumps  of po lymorphous  cells of the  inter-  
s t i t ia l  t issue show f la t t ened  cells a t  the i r  per iphery .  
These  f ibroblast - l ike  cells l ink up tubules  and glomeruli ,  
w i th  t he  v i te l l ine  membrane .  The i r  n u m b e r  also increases 
a round the  ind iv idua l  tubules  as well  as t he  per iphery  
of the  culture,  where  some isolated ceils are found. 

I n  the  500 rad  i r rad ia ted  cultures,  cy top lasmic  eosino- 
phil ic  s ta ining is p ronounced  and f ibroblast- l ike cells are 
less a b u n d a n t  a t  the  pe r iphery  of the  cul tures ;  no 
isolated cells are  found.  

I n  t he  1000 rad  i r rad ia ted  cultures,  cy top lasmic  
eosinophil ic s ta in ing  and  necrot iz ing cells are  present  in 
all  tubules  and glomeruli .  I n  the  in ters t i t ia l  tissue, 
nuclear  po lymorph i sm is visible and f l a t t ened  cells are 

rare. The  argentophi l ic  fibers a t  t h e  t ubu la r  per iphery  
are  swollen and  d i s rup ted ;  t h e y  encircle the  cu l ture  on ly  
par t ia l ly .  

In  t he  cul tures  i r rad ia ted  wi th  2000 rad, p rox ima l  and 
distal  tubules  as well  as the  glomerul i  are eosinophilic.  
Necrot iz ing  cells are  numerous.  The  tubules  show a 
considerable va r i a t i on  in d iamete r  and usual ly  conta in  
cell debris. The  n u m b e r  of cells per  tubu le  is decreased. 
The  brush border  is indis t inct ,  thus  mak ing  discr imina-  
t ion be tween p rox ima l  and  dis ta l  tubules  difficult .  I n  
the  in ters t i t ia l  c o m p a r t m e n t ,  cell  c lumps  and  f l a t t ened  
cells are rare. Argentophi l ic  swollen fibers can be dis- 
cerned a t  the  tubu la r  pe r iphery  and near  the  v i te l l ine  
membrane .  

Af ter  72 h of incuba t ion  the  in t ra - lumina l  inclusions, 
consist ing of cell debris, are  ra re  in the  contro ls ;  instead,  
we find an amorphous  meshwork.  Most  p rox ima l  tubu les  
h a v e  a c lear  brushborder .  T r a u m a t i z e d  tubules  are  no 
longer  visible. Necrot ic  cells are  scarce in t he  in ters t i t ia l  
tissue. The  number  of argentophi l ic  f ibers has  increased. 

The  500 rad  cultures only differ  f rom the  controls  by  
the  lack of isolated, f ibroblast- l ike ceils. 

I n  the  1000 and 2000 rad cul tures  t he  t ubu l a r  a r range-  
m e n t  is dis turbed.  Many nuclei  a re  pycnot ic .  The  gto- 
meru l i  of these  cul tures  show hypoplas ia  of t h e  s t roma• 
Cell c lumps  in t he  inters t i t ia l  c o m p a r t m e n t  h a v e  com- 
p le te ly  d isappeared  and amorphous  subs tance  is fil l ing 
the  gaps be tween  tubules  and glomeruli .  

• t , ** 

l ib  

Fig. 1. a) Mesonephros explants of control culture 7 days of incubation, b) Mesonephros explants of 2000 rad irradiated culture 7 days of 
incubation. Hematoxylin-Eosin stain Fixation in Zenkers' solution. × 500. 
Fig. 2. a) Mesonephros explants of control culture 7 days of incubation• b) Mesonepbros explants of 2000 rad irradiated culture 7 days of 
incubation• Bielschowsky's stain. Fixation in Zenker's solution. × 500. 
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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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