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Fig. 14 .  Silver stained transverse sections from the spinal cords of 
chick embryos incubated for 18 days. The arrows in Figure 1 
point to marginal cells while the arrow in Figure 4 indicates an axon 
extending towards the dorsal white matter. 

t y p e  found  in t he  s u b s t a n t i a  ge la t inosa  of t he  e m b r y o n i c  
a n d  a d u l t  a v i a n  sp ina l  cord. 

Materials and methods. Chick  e m b r y o s  i n c u b a t e d  for 
12-20 days  a n d  pos t  h a t c h e d  chicks  up  to  5 weeks  of 
age were sacr i f iced a n d  t he  sp ina l  cords  f ixed in Carnoys  B 
fluid for  Nissl  s t a in ing  or in  De Cast ros  f i xa t ive  for  b lock  
Cajal  s ta in ing .  The  cords  were e m b e d d e d  in pa rap l a s t ,  
sec t ioned  ser ial ly  a t  15 it a n d  m o u n t e d  on  glass slides. 

Results. I n  Nissl  a n d  s i lver  s t a i ned  sect ions  of e m b r y o n i c  
sp ina l  cord  t h e  s u b s t a n t i a  ge la t inosa  forms  a well  def ined 
b a n d  e x t e n d i n g  f rom the  m e d i a l  side of t he  dorsa l  cell 
co lumn,  a r o u n d  t h e  apex  a n d  down  the  l a te ra l  side, end ing  
nea r  t h e  base  of t he  dorsa l  horn .  I t  is composed  p r i m a r i l y  
of smal l  Nissl  free neurons ,  however ,  a n  occas ional  large 

m u l t i p o l a r  neuron ,  ave rage  p e r i k a r y a l  d i a m e t e r  35-45 
is also p r e s en t  (Figure  1). These  large n eu ro n s  h a v e  
spher ica l  nuclei  w i t h  1 or 2 d a r k l y  s t a ined  nucleol i  and  
the i r  c y t o p l a s m  con ta ins  large f loccular  Nissl  granules .  
T h e  large  m u l t i p o l a r  neurons ,  usua l ly  1 pe r  sec t ion  occa- 
s ional ly  2 as shown  in  F igure  2, are loca ted  in fa i r ly  f ixed 
posi t ions .  W h e n  on ly  one is p resen t ,  t h e  cell b o d y  is 
loca ted  nea r  t h e  apex  of t h e  dorsa l  cell c o l u m n  (Figures  
1-3). I f  a second cell is p r e s e n t  i t  is usua l ly  found  close 
to t h e  l a te ra l  . boundary  of t h e  s u b s t a n t i a  (Figure 2). The  
processes of these  large  m u l t i p o l a r  n eu ro n s  can  be  fol- 
lowed in va r ious  d i rec t ions  w i t h  t h e  dendr i t e s  o r i en t ed  
t o w ard s  t h e  dorso- la te ra l  a spec t  of t h e  cord  an d  t h e  axons  
(arrow in F igure  4), e x t e n d i n g  in to  t h e  v e n t r o - m e d i a l  a rea  
of t h e  dorsa l  wh i t e  m a t t e r .  

Discussion. A l t h o u g h  th i s  r e p o r t  h a s  dea l t  p r i m a r i l y  
w i t h  t h e  e m b r y o n i c  sp ina l  cord  i t  m u s t  be  s t ressed t h a t  
t h e  large  m u l t i p o l a r  n eu ro n s  w@re also found  in t h e  sub-  
s t a n t i a  of 5-week-old pos t  h a t c h e d  chicks.  T h e  cells in  
ques t ion  h o w e v e r  a t t a i n  t h e i r  m a x i m u m  size a n d  are 
largest ,  r e la t ive  to t he i r  su r roundings ,  d u r i n g  t h e  las t  5 
days  of i ncuba t ion .  T h e  matura t ior~  of these  large n eu rons  
in t h e  s u b s t an t i a ,  coincides w i t h  t h e  onse t  of r epe t i t i ve  
s o ma t i c  m o v e m e n t s  of t h e  ch ick  pr io r  to  h a t c h i n g  a n d  
i t  is i n t e r e s t i ng  to  specu la te  t h a t  these  ceils m a y  be  p a r t  
of a t r a n s i e n t  s y s t e m  concerned  w i t h  t h e  h a t c h i n g  
behav io r .  

Rdsumd. On a t r o u v 6  chez le poulet ,  dans  la s u b s t a n c e  
g61atineuse de la mo611e @in i6re  en vole de m a t u r a t i o n  
ou adul te ,  de gros neu rones  mul t ipo la i r e s  d ' u n  diam@tre 
m o y e n  de  35-45 ~x. Ces neu rones  o n t  des n o y a u x  sph@- 
r iques  c o n t e n a n t  u n  ou deux  nucl@oles f o r t e m e n t  con- 
t ras t6s .  Dans  leur  c y t o p l a s m e  se t r o u v e n t  des granules  
de Nissl, gros et  ~ c o n t o u r  f loconneux.  
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Incorporation of 35S-Labelled L-Cysteine in the Ependyma of the Rat's Subcommissura l  Organ and 
Choroid Plexus 

Conspicuous  i n c o r p o r a t i o n  of 25S-labelled d l -cys te ine  
in t he  e p e n d y m a  of t he  s u b c o m m i s s u r a l  recess has  pre-  
v ious ly  been  el ici ted b y  a u t o r a d i o g r a p h s L  O b s e r v a t i o n s  
h a v e  been  m a d e  to  t h e  effect  t h a t  changes  in t he  func t i on  
of t he  t h y r o i d  g l and  h a v e  a n  in f luence  on  th i s  incor-  
p o r a t i o n  2. 

The  p r o b l e m a t i c f u n c t i o n  of t he  s u b c o m m i s s u r a l  o rgan  
(SCO) has  been  a c o n s t a n t  ob jec t  of i nves t iga t ion .  E n d e -  
a v o u r s  h a v e  been  m a d e  to  f ind  new m e t h o d s  of research  
for c la r i f ica t ion  of i ts  phys io logica l  s ignif icance.  P a r t i c u l a r  
effor ts  h a v e  been  exe r t ed  on  the  sea rch  for a morpholog i -  
cal m e t h o d  to  measu re  t he  a c t i v i t y  of t he  SCO, in add i -  
t i on  to  t he  p rev ious ly  p r e d o m i n a n t l y  emp loyed  q u a n t i -  
f i ca t ion  of t he  se lec t ively  s t a i n a b l e  ' s ec re t ion '  a n d  to 
k a r y o m e t r i c  m e a s u r e m e n t .  The  i n c o r p o r a t i o n  of cys te ine  
ha s  been  used as i n d i c a t o r  for t h e  a c t i v i t y  of t h e  h y p o -  
t h a l a m i c - h y p o p h y s e a l  neu rosec re to ry  sys tem.  Similar ly ,  
t h i s  i n c o r p o r a t i o n  m a y  be  t h o u g h t  to  ref lect  also t h e  
sec re to ry  a c t i v i t y  of t he  SCO. Closer ana lys i s  of t h e  
p h e n o m e n o n  was the re fo re  cons idered  app rop r i a t e .  I n  
o rder  to  o b t a i n  a su i t ab le  reference  basis,  t h e  incorpora -  
t ion  in t h e  e p e n d y m a  of t h e  choro id  p l exus  of t he  t h i r d  

ven t r i c l e  was  also s tud ied  in a d d i t i o n  to  t h a t  t a k i n g  
place  in t h e  e p e n d y m a  of t h e  S C O .  

Material and methods. A l t o g e t h e r  31 a d u l t  male  a lb ino  
r a t s  Of 225 g ave rage  b o d y  we igh t  were used. T h e  an i ma l s  
received s t a n d a r d  pel le t  d ie t  a n d  t a p  w a t e r  ad  l i b i t um.  
All t h e  r a t s  were k e p t  u n d e r  iden t i ca l  condi t ions .  E a c h  
a n i m a l  was  given,  b y  i.p. in jec t ion ,  2~S-labelled L-cysteine 
( 'L-Cysteine-S 35 hydroch lo r ide ' ,  T h e  R a d i o c h e m i c a l  
Centre ,  A m e r s h a m ,  Bucks. ,  E n g l a n d )  a t  a n  ave rage  dose 
of 150 ~Ci. T h e  in jec t ions  were all  a d m i n i s t e r e d  on  one 
day,  a b o u t  09.00 h. T h e  a n i m a l s  were d iv ided  in to  11 
groups,  wh ich  were sacr i f iced a t  t h e  fol lowing t i m e s  a f t e r  
in j ec t ion :  10, 30 a n d  45 min,  1, 11/2, 2, 4 an d  6 h, 1, 2 a n d  
3 days.  The re  were 3 r a t s  in  eve ry  group  b u t  those  sacri-  
ficed a f t e r  2 a n d  3 days,  wh ich  h a d  2 m e m b e r s  each.  The  
r a t s  were kil led b y  r ap id  d e c a p i t a t i o n  w i t h o u t  anaes thes ia .  

T h e  b r a i n s  were e m b e d d e d  in pa ra f f i n  a f t e r  f ix ing  in 
Bo u i n ' s  fluid.  Serial  sect ions  a t  7 ~ were m a d e  sag i t t a l ly ;  

1 j.C. SLOPER, D. J. ARNOTT and B. C. KING, J. Endocrin. 20, 9 (1960). 
S. TALANTI and V. PASANEN, Life Sci. 7, 1245 (1968). 
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Means of the grain counts from autoradiographs of specimens from the subeommissural organ and choroid plexus of the third ventricle of 
the rat, plotted over logarithmic time after injection of 3~S-labelled L-eysteine (dots), and • S.D. range (shade area). The hand-drawn curves 
approximate the plots and remain almost entirely within the said range. 

t hey  were m o u n t e d  on glass slides and coated  wi th  K o d a k  
N T B  2 emulsion.  Af ter  s torage in l igh t - t igh t  boxes  for 
25 days  a t  4 ~ the  slides were developed in K o d a k  D 11 
developer,  f ixed wi th  K o d a k  Rap id  F ixer  and  s ta ined  
wi th  haematoxyl i l l -eosin .  

Grain counts  were m a d e  wi th  a • 10 eye-piece and 
• 100 object ive,  using the  ocular  micrometer .  The area 
counted  was 75 V by  75 ~. The objec ts  t hus  s tudied  were 
the  SCO and  the  choroid plexus  of the  t h i rd  ventricle,  
ten  areas of the  e p e n d y m a  of b o t h  objec ts  being sub jec ted  
to  coun t ing  in each rat ,  b u t  only one area of b o t h  objects  
in each section.  

The m e a n  values and s t a n d a r d  devia t ions  of t he  counts  
were calcula ted for each t ime  af ter  inject ion.  S t u d e n t ' s  
t - tes t  was appl ied in compar ing  the  means,  two and  two. 
These calculat ion were carr ied out  by  Compute r  Centre  
of the  Unive r s i ty  of Helsinki.  

Results and discussion. The resul ts  are shown in the  
Table and  in the  Figure,  in wh ich  the  means  referr ing 
to var ious  t imes  af ter  in ject ion have  been  p lo t t ed  toge the r  
wi th  t he  respect ive  • S.D. l imits.  The abscissae represen t  
the  logar i thm of the  t ime  af ter  inject ion.  In  the  figure a 
curve has been  d rawn  by' h a n d  for t he  SCO and  one for 
the  ehoroid plexus  observat ions ,  which  runs  wi th in  the  
• S.D. range and  fi ts  the  plots  fair ly well in the  former  
and qui te  closely in the  la t t e r  instance.  The resul ts  of 
the  t - tests  can be summar ized  to the  effect  t h a t  ill b o t h  
sets the  means  of the  observa t ion  t imes  under  1 h differ 
a t  a s ta t i s t ica l ly  s ign!ficant  or h ighly  s ignif icant  level 
f rom all la ter  means  and  f rom each other ,  wi th  few 

Uptake of radioisotope by the ependyma of the subcommissural 
organ and of the ehoroid plexus of the third ventricle of the rat 
after i.p. injection of ~SS-labelled L-cysteine, as indicated by grain 
counts made of autoradiographs 

Group Time Grain counts 
after Subcommissural Organ Choroid Plexus 
injection Mean S.D. Mean S.D. 

1 10 min 46.9 6.3 101.3 12.4 
2 30 min 52.8 5.0 157.1 25.8 
3 45 min 63.1 12.1 167.2 29.0 
4 1 h 87.7 14.1 201:9 23.7 
5 1.5 h 74.0 9.9 208.3 26.0 
6 2 h 123.1 15.7 208.5 37.9 
7 4 h 99.4 13.9 204.5 22.5 
8 6 h 125.7 18.4 211.1 24.6 
9 1 day 98.9 11.1 209.1 27.1 

10 2 days 117.9 11.4 196.2 17.2 
11 3 days 73.3 11.4 213.1 18.5 

except ions,  while no s ignif icant  differences exis t  upwards  
of 1 h in the  observa t ions  of the  choroid plexus,  and in 
those  made  of the  SCO t h e y  also appear  ent i re ly  spurious.  

The general  t r end  is ev iden t  f rom the  resul ts  t h a t  
incorpora t ion  of the  isotope in the  e p e n d y m a  of t h e  
SCO is rapid  and  reaches its m a x i m u m  wi th in  2-4 h. 
The max i ma l  level seems to pers is t  up to and perhaps  even 
beyond  24 h. 3 days  af ter  the  in jec t ion  a considerable  
a m o u n t  of ac t iv i ty  is still  noted.  

Incorpora t ion  in the  choroid plexus  is even more  rap id  ; 
its m a x i m a l  level was reached  wi th in  1-2 h and  pers is ted  
a t  v i r tua l ly  co n s t an t  magn i tude  up to a t  least  2 days.  

As could be expec ted  on the  basis  of t he  earlier results  
of t he  inves t iga t ion  ci ted above,  qui te  d i s t inc t  incorpora-  
t ion of t he  isotope in the  e p e n d y m a  of the  SCO was 
thus  elicited. The absolute  grain counts  are d i f fe rent  for 
the  SCO and  the  choroid plexus  (approx imate ly  double  
for the  lat ter) ,  and the  ra tes  of incorpora t ion  were  dif- 
ferent .  Th i s  is t h o u g h t  to indica te  qua l i t a t ive ly  d i f fe rent  
func t ion  of the  2 ependymas .  

A necessary  prerequis i te  for cys te ine  incorpora t ion  to  
be usable as an indica tor  of the  specific secre tory  ac t iv i ty  
of t he  SCO is t h a t  th is  amino  acid is indeed metabol ized  
to become p a r t  of the  secret ion of the  SCO. Only indi rec t  
evidence of th is  exists.  A fact  in i ts  favour  is the  his to-  
chemical  observa t ion  t h a t  p ro t e in -bound  SH and SS 
groups are iocalized in the  area of the  select ively s ta inable  
' secre t ion '  of e p e n d y m a l  cells a. If  cys te ine  is ad jo ined 
to  be p a r t  of t he  secretion,  i ts  incorpora t ion  ref lects  the  
synthes is  and release of the  secre t ion in t he  same way  
as it is considered to  ref lect  the  dynamics  of neurosecre-  
t ion when  i t  is included as a c o m p o n e n t  in the  neuro- 
secre tory  mate r ia l  4. 

Zusammen/assung. Die I l lkorpora t ion  yon i.p. ver-  
abfolgtem,  mi t  3~S geze ichne tem Cystein  im E p e n d y m  
des Subkommissura lo rgans  und  des Plexus  choroideus 
wurde  bei normalen  R a t t e n  un te rsuch t .  Rasche  ulld in ten-  
sive Inkorpora t ion  falld s ta t t ,  und  das I so top  konn te  in 
den Zellen noch nach  3 Tagen w a h r g e n o m m e n  werden.  
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