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T h e p o ste rio r com m issure  in  th e  v e r te b ra te s  is s itu a te d  c a u d a lly  above 
th e  th ird  cereb ral v en tr ic le . T he v e n tr ic u la r  p o rtio n  u n d e rn e a th  is lin ed  by 
m u ltip le  ep en d y m al cell-row s differing  in  s tru c tu re  from  th e  su rro u n d in g  
ep ith e liu m , and  b y  th e  h y p e n d y m a  co n ta in in g  capillaries an d  f ib re s . R e issner’s 
f ib re , a th re a d lik e  s tru c tu re , em an a tes  from  th is  ependym al cell su rface  and 
ex ten d s  free ly  across th e  v e n tr ic u la r  cav itie s  to  th e  te rm in a tio n  o f  th e  cen tra l 
can a l o f th e  spinal co rd . T h e  s tru c tu re  u n d e rn e a th  the  p o s te rio r  com m issure 
has b een  described  in  th e  m ouse b y  St ie d a  in  1870 and  has b e e n  g iven  the  
n am e subco m m issu ra l o rg an  b y  D e n d y  a n d  N icols in  1910 (F ig s . 1, 2, 3).

T h e physio logical fu n c tio n  of th e  subcom m issural o rg an , in  sp ite  of 
n u m ero u s stud ies (Legait  17, B argmanh 5, Oksche 23, St e y n  28), is still 
n o t clear.

A n im p o r ta n t s tep  w as reach ed  w hen  in  1950 S t u t i n s k y  [29] succeeded 
in  d e m o n s tra tin g  th e  G o m o ri-p o sitiv ity  o f  th e  subcom m issu ra l e p e n d y m a  in 
th e  A n u ra , th e re b y  b rin g in g  th e  organ  w ith in  th e  scope o f  n e u ro se c re to ry  
in v es tig a tio n s .

A dam [1], B arry  [6], Mazzi [21, 22], Oksciie [23, 24, 2 5 ], a n d  Steyn  
[28] s tu d ie d  th e  su b co m m issu ra l o rgan  fo r its  fu n c tio n  in fish  a n d  am p h ib ian s 
an d  Bargmann  an d  Schiebler  [5] in  b ird s  an d  m am m als. A c c o rd in g  to  the 
re su lts , in  th e  v e r te b ra te s  th e  o rgan  is e ith e r  ru d im e n ta ry  or a c tiv e ly  secreting . 
T h e  sec re ted  su b stan ce  is p ro d u ced  in th e  ep en d y m al cells f ro m  w h ere  i t  is 
p ro b a b ly  released  e ith e r  in to  th e  cereb ro sp in a l flu id  (apical sec re tio n ) or via  
th e  cell processes in to  th e  a rach n o id a l cap illa ries (basal sec re tio n ). T h e  sub ­
stan ce  resem bles th e  h y p o th a la m ic  n eu ro sec re te  and  is b e liev ed  to  p lay  a 
s ig n if ican t role in  th e  flu id  household  o f  th e  organism  (Gilber t  11, 12, 13).

T h e  p resen t p a p e r  re p o rts  on o u r s tu d ies  concern ing  th e  ep en d y m al 
cells o f th e  su b co m m issu ra l o rgan  an d  th e ir  com parison  in  d if fe re n t v e rte ­
b ra te s .
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F ig .  1 . V a r i o u s l y  m a g n i f i e d  s c h e m a t i c  r e p r e s e n t a t i o n  o f  t h e  s u b c o m m i s s u r a l  o r g a n  i n  a  s a g i t t a l
s e c t i o n  o f  t h e  m a m m a l i a n  b r a i n

F is .  2 .  T r a n s v e r s a l  s e c t i o n s  i n  v a r i o u s  s c a l e s  d e m o n s t r a t i n g  s i t u a t i o n  o f  t h e  s u b c o m m i s s u r a l
o r g a n
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F ig . 3. S c h e m a t i c  f r o n t a l  s e c t i o n  o f  t h e  s u b c o m m i s s u r a l  o r g a n .  A.— В  — C : S u p e r f i c i a l ,  m e d i a n  
a n d  d e e p  c e l l - r o w s .  F :  B r a i n  s u r f a c e ;  C O : P o s t e r i o r  c o m m i s s u r e ;  H :  H y p e n d y m a ;  B S :  B a s a l  
s e c r e t e  i n  t h e  d e e p  l a y e r ;  A B S :  A p i c a l  a n d  b a s a l  s e c r e t i o n  i n  t h e  m e d i a n  l a y e r ;  A S :  A p i c a l  

s e c r e t i o n  i n  t h e  s u p e r f i c i a l  c e l l s ;  R F :  R e i s s n e r ’s f i b r e

M aterial and  m ethods

T h e  f o l l o w i n g  s p e c i e s  w e r e  s t u d i e d :

F i s h .

U r o d e l a .

A n u r a .

B i r d s .

M a m m a l s .

L e b i s t e s  r e t i c u l a t u s .  
B r a c h y d a n i o  r e r i o .  
T r i t u r u s  v u l g a r i s .
T r i t u r u s  c r i s t a t u s .  
P l e u r o d e l e s  w a l t l i i .  
A i n b l y s t o m a  m e x i c a n u m .  
R a n a  e s c u l e n t a .
B u f o  b u f o .
B o i n b i n a  b o m b i n a .  
P e l o b a t e s  f u s c u s .
P a s s e r  d o m e s t i c u s .  
C o l u m b a  d o m e s t i c a .
M y o t i s  m y o t i s .  
R h y n o l o p h u s  h i p p o s i d e r o s .  
E p i m y s  n o r v e g i c u s .

A  t o t a l  o f  1 6 5  a n i m a l s  o f  b o t h  s e x e s  w a s  u s e d .  A l l  e x a m i n a t i o n s  w e r e  c a r r i e d  o u t  in  
t h e  a u t u m n .

T h e  a n i m a l s  w e r e  d e c a p i t a t e d  a n d  t h e  m a t e r i a l s  w e r e  f i x e d  i n  B o u i n ’s  f l u i d ,  e m b e d d e d  
i n  P é t e r f i ’s  m e t h y l b e n z o a t e - c e l l u i d i n - p a r a f f i n ,  6  m i c r o n s  t h i c k  s e r i a l  f r o n t a l ,  s a g i t t a l  a n d  
h o r i z o n t a l  s e c t i o n s  w e r e  p r e p a r e d  a n d  s t a i n e d  w i t h  G o m o r i ’s  c h r o m h a e m a t o x y l i n - p h l o x i n  
m o d i f i e d  a c c o r d i n g  t o  B a r g m a n n  o r  w i t h  G a b e ’s p a r a l d e h y d e - f u c h s i n .
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Results

T h e  species s tu d ie d  w ere  found  to  agree in  th e  follow ing p o in ts .
T h e  subcom m issural o rg a n  w as n o t lim ited  to  th e  area  u n d e rn e a th  th e  

p o s te r io r  com m issure b u t  e x te n d e d  beyond  i t  fo rw ard  an d  b a c k w a rd  in  a 
m e a su re  v ary ing  from  species to  species. In  v iew  o f ce rta in  s t ru c tu ra l  dif-

F ig . 4 . L e b is te s  re ticu la tus. F r o n t a l  s e c t i o n  t h r o u g h  t h e  s u b c o m m i s s u r a l  o r g a n ,  s t a i n e d  w i t h
G o m o r i ’s c h r o m e  h a e m a t o x y l i n

fe re n c es  we divided th e  o rg a n  in  species w here i t  is considerab ly  developed  
in to  th r e e  separa te  reg ions a n d  described th e m  as th e  ro s tra l, com m issu ra l 
a n d  c a u d a l portions.

T h e  ependym al p a r t  o f  th e  subcom m issura l o rg an  in  th e  m ore ad v an ced  
fo rm s  o f  v e rteb ra tes  u p w a rd  o f  and  includ ing  am p h ib ian s was fo u n d  to  be 
m a d e  u p  o f th ree  lay ers , e ach  com prising  cells a rra n g e d  in  row s a n d  pecu lia r 
in  s h a p e  to  th e  layer th e y  o ccu r in . T he superfic ia l an d  th e  deep lay ers  consisted  
o f  o n e  o r  tw o rows, th e  in te rm e d ia te  in b irds an d  m am m als o f five  to  te n . The



G0M0RI-P0SIT1VE SECRETION IN THE SUBCOMMISSURAL ORGAN 221

con ical cells of th e  su p erfic ia l lay e r (F ig. 3/A) w ere seen to  te rm in a te  each 
in  a n  ependym al p rocess w hich  tra v e rse d  th e  su p erim p o sed  lay e rs , th e  m a jo rity  
e x te n d in g  across th e  h y p e n d y m a  an d  th e  p o s te rio r  com m issure  as fa r  as to  
th e  o u te r  b ra in  su rface , th e  re s t end ing  in  th e  n e ig h b o u rh o o d  o f th e  h y p en d y m al 
cap illaries. The sy m m e tric a l sp indle-like cells in  th e  in te rm e d ia te  lay e r (Fig. 
3/B) w hose nuclei f re q u e n tly  s ta in ed  w ith  O range G h ad  a process a t  b o th  
en d s, ex ten d in g  to  th e  v e n tr ic le  an d  to  th e  o u te r  b ra in  su rface . T h e  sp indle-like 
cells o f th e  deep la y e r  (F ig . 3/C) w ere asy m m etrica l in  sh ap e , w ith  th e  longer 
p o rtio n  p o in ting  to w a rd s  th e  h y p en d y m a  an d  th e  sh o rte r  to w ard s  th e  in te r ­
m ed ia te  cell row s.

Fig. 5. Lebistes reticulutus

L e f t :  S e c t i o n  a t  t h e  l e v e l  o f  t h e  p o s t e r i o r  c o m m i s s u r e .  C P :  P o s t e r i o r  c o m m i s s u r e ;
S O :  S u b c o m m i s s u r a l  o r g a n ;  Y  I I I :  T h i r d  v e n t r i c l e ;  H y :  H y p o p h y s i s  

R i g h t :  T h e  s u b c o m m i s s u r a l  o r g a n  i n  t h e  a r e a  o f  t h e  i n t r u p i n e a l  r e c e s s .  R I :  I n t r a ­
p i n e a l  r e c e s s ;  V  I I I ;  3 r d  v e n t r i c l e

In  each o f th e  th re e  lay ers  th e  G om ori p ositive  g ran u les  m ay  he p resen t 
e ith e r  in  th e  ap ica l p o rtio n  a t  th e  v e n tr ic u la r  side o f th e  cells or in  th e  b asa l 
p o rtio n  a t  th e  side facing  th e  ex te rio r b ra in  su rface  (F ig . 3). E ach  of these areas 
p re se n te d  a d iffe ren t a m o u n t o f th e  secre ted  su b stan ce , b u t  th e  q u a n tity  
ap p e a rin g  a t  one an d  th e  sam e place w as in v a ria b ly  th e  sam e an d  could be 
re g a rd e d  as a d is tin c tiv e  fea tu re  o f th e  p a r tic u la r  species.

In v e s tig a te d  sep a ra te ly , th e  in d iv id u a l species gave th e  follow ing 
resu lts .

In  Lebistes reticulalus th e  subcom m issu ra l o rgan  consisted  o f a th in  
h y p en d y m a l a n d  a th ic k e r ep en d y m al p o rtio n  (F ig . 4). T he la t te r  w as m ad e  
u p  o f a superfic ia l an d  a deep lay er, w ith  th e  c o n s titu e n t cells d iffering  in  shape 
(F ig . 5).

8  Acta Morphologic« X/2- 4.
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F ig . 6 . R a n a  esculenla . R o s t r a l  p o r t i o n  o f  t h e  s u b c o m m i s s u r a l  o r g a n .  A b u n d a n t  a p i c a l  s e c r e t i o n .
S t a i n e d  w i t h  p a r a l d e h y d e - f u c h s i n

F ig .  7 .  R a n a  esculenla . S e c t i o n  a t  t h e  l e v e l  o f  t h e  s u b c o m m i s s u r a l  o r g a n .  Y O :  V e n t r i c u l u s  
o p t i c u s ;  C P :  P o s t e r i o r  c o m m i s s u r e :  C T :  C o m m i s s u r a  t e c t i ;  S O :  S u b c o m m i s s u r a l  o r g a n ;  R F :  

R e i s s n e r ’s  f i b r e ;  Y  I I I :  3 r d  v e n t r i c l e ;  I :  I n f u n d i b u l u m
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T he sup erfic ia l cells w ere conical, th e ir  b ro a d  ciliated  sides fac in g  th e  
v en tr ic le . T heir en d s facing th e  cereb ral su b s ta n c e  tap e red  off an d  te rm in a te d  
in  th in  processes w hich  passed  am ong th e  cells o f  th e  superim posed  row  an d  
a p p ro ach ed  th e  p o ste rio r com m issure. T he oval nuclei w ere s itu a te d  in  th e  
n a rro w in g  conical cell po rtions.

F ig .  8. S c h e m a t i c  r e p r e s e n t a t i o n  o f  t h e  s u b c o m m i s s u r a l  o r g a n  i n  t h e  f r o g .  A — B — C : P o r t i o n s  
b e f o r e  a n d  b e l o w  t h e  p o s t e r i o r  c o m m i s s u r e  a n d  b e l o w  t h e  c o m m i s s u r a  t e c t i ;  S C :  S e c r e t o r y  
n e r v e  c e l l s ;  A S :  A p i c a l  s e c r e t e ;  C P :  P o s t e r i o r  c o m m i s s u r e ;  H :  H y p e n d y m a ;  R F :  R e i s s n e r ’s 

f i b r e ;  C T :  C o m m i s s u r a  t e c t i ;  N :  M e d i a n  c e l l  n u c l e i  s t a i n i n g  o r a n g e ,  w i t h  O r a n g e  G

T he deeper s itu a te d  sp ind le-like cells w ere connected  w ith  th e  ven tric le  
b y  a cy to p lasm ic  processe w hich  passed  th ro u g h  th e  superfic ia l la y e r. T heir 
oppo site  end  ta p e re d  off to  form  th e  p rocesses w hich ex ten d ed , a long  w ith  
th e  hom ologous th re a d s  o f th e  sup erfic ia l cells, p a r tly  to  th e  h y p e n d y m a l 
b lood  vessels a n d  p a r tly  across th e  fib res o f th e  posterio r com m issu re  to  th e  
e x te r io r  b ra in  surface. T he oval nuclei, considerab le  in size as c o m p a re d  w ith

8*
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th e  cy top lasm , o ccu p ied  th e  cen tre  of th e  cells, d iv id ing  th em  in to  ap ica l 
a n d  b a sa l portions.

N o t only th e  cell fo rm s were d iffe ren t h u t  also th e  ap p earan ce  o f th e  
sec re te  in  th e  d iffe re n t row s. In  th e  su p e rfic ia l lay e r, th e  G om ori-positive 
g ran u le s  appeared  as a f in e  pow der se ttled  a p ic a lly  betw een  th e  cell nucleus 
a n d  th e  v en tricu la r su rfa c e , w hereas in  th e  b a s a l th read -lik e  p rocess o f th e  
cy to p la sm  th e y  h a d  a w edge-like ap p earan ce . I n  th e  deeper row s th e  g ranu les 
a p p e a re d  ap ically  a n d  h a sa lly  as a hom ogeneous w edge-shaped ag g reg a tio n  
s i tu a te d  on e ith er side  o f  th e  nucleus. T he a m o u n t o f  th e  secrete w as e v e ry ­
w here  less th a n  in  th e  co rrespond ing  p a r ts  o f  th e  o th e r species.

F ig . 9 . T r i lu r u s  vu lg a ris .  S e c t i o n  t h r o u g h  t h e  s u b c o m m i s s u r a l  o r g a n .  P a r a l d e h y d e - f u c h s i n  
s t a i n .  A r r o w s  i n d i c a t e  m a s s i v e  c u n e i f o r m  b a s a l  s e c r e t e  t r a c e a b l e  f a r  i n t o  t h e  e p e n d y m a l

p r o c e s s

T h e p ic tu re  in  B ranchydan io  rerio show ed  m uch  resem blance to  th e  
one ju s t  described.

In  T riturus vulgaris  (F igs. 9 and  10) th e  su b co m m issu ra l o rgan , reach in g  
b ey o n d  th e  superposed  p o s te r io r  com m issure, w as tra c e a b le  ro s tra lly  b ey o n d  
th e  in tra p in e a l recess a n d  cau d a lly  a long w ay  in to  th e  cerebral a q u e d u c t.

T h e  ependym al cells w ere  a rranged  in  sev e ra l row s form ing a su p erfic ia l, 
a m ed ian  and  a deep la y e r  (F ig . 11). In  s tru c tu re  th e  superfic ia l lay er resem b led  
t h a t  in  th e  subco m m issu ra l o rgan  of Lebistes reticulatus  w ith  th e  d ifference 
t h a t  a t  th e  basa l side i ts  cells w ere m ore a b ru p tly  ta p e r in g  tow ards th e  process. 
T h e  m ed ian  layer co n s is te d  o f  several row s o f  sy m m e tric a l sp indle-like cells 
in  th e  com m issural p o r t io n  o f  the  organ; th e  n u c le i freq u en tly  s ta in e d  red
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-with O range G. In  th e  deep la y e r  th e  ap ica l p o rtio n s o f th e  sy m m etrica l 
sp indle-like cells w ere ro u n d e d  off, w ith  ra p id ly  ta p e r in g  processes ex ten d in g  
to  th e  ven tric le .

T here  were considerab le  d ifferences in  th e  in te n s ity  o f th e  secre tion  
b e tw een  th e  cell-row s th em selv es  an d  th e  ro s tra l, com m issura l an d  cauda l 
p o rtio n s  o f th e  o rgan .

a) T he ro s tra l p a r t  (F ig . 11/A) w as poor in  cells. T he su p erfic ia l lay e r 
p re sen ted  little  ap ica l g ranu les, th e  in te rm e d ia te  an d  deep ones h a rd ly  any .

F ig . 10. T r itu r u s  vu lg a r is .  S e c t i o n  a t  t h e  l e v e l  o f  t h e  p o s t e r i o r  c o m m i s s u r e .  E :  E p i p h y s e a l  s t a l k ;  
C P :  P o s t e r i o r  c o m m i s s u r e ;  S O :  S u b c o m m i s s u r a l  o r g a n ;  V  I I I :  3 r d  v e n t r i c l e

b) The p o rtio n  s itu a te d  below  th e  p o ste rio r com m issure (F ig . 11/B) 
w as un ique  for an  ab u n d a n c e  o f secrete  in  each  lay e r. T he secre te  ap p ea red  
ap ica lly  and  in  ex p lic itly  diffuse form  in  th e  su p erfic ia l lay e r, a p ica lly  and  
b asa lly  in  th e  in te rm e d ia te  la y e r  w here i t  assum ed  a conical sh ap e , a n d  again  
b asa lly  in  conical sh ap e  in  th e  in n e rm o st la y e r  w h ich  exceeded  th e  o th e r 
tw o  in  respect o f  sec re to ry  a c tiv ity . B asa l g ranu les w ere tra c e a b le  a fa irly  
long  d istance  inside th e  fib rils  sp read in g  across th e  h y p e n d y m a  in  w h ich  th e re  
w ere cells rem in iscen t o f ganglion  cells, s im ila r to  th o se  o b served  in  R ana  
esculanta  (see fu r th e r) . E p e n d y m a l processes lead in g  to w ard s  th e  b ra in  
surface an d  rep le te  w ith  sec re to ry  su b stan ce  w ere seen to  pass b e tw een  these
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cells. T h e  colloid p a rtic le s  a b o u t th e  ganghon cell nucle i gave a s tro n g  G om ori- 
p o s it iv ity .

A dd itio n a l fe a tu re s  o f  th e  com m issural p o rtio n  w ere th a t  th e  m ed ian  
la y e r  w as m ade up  o f  th re e  to  four cell-rows a n d  th a t  m ost o f  th e  cell nuclei 
s ta in e d  an  orange re d  w ith  p ara ld eh y d e-fu ch sin .

F ig . 1 1 . T r i tu r u s  vu lgaris .  S c h e m a t i c  i l l u s t r a t i o n  o f  t h e  s u b c o m m i s s u r a l  o r g a n  i n  t h e  r o s t r a l  
c o m m i s s u r a l  a n d  c a u d a l  p o r t i o n s .  V  I I I  : 3 r d  v e n t r i c l e ;  C P :  P o s t e r i o r  c o m m i s s u r e ;  S C :  S e c r e t o r y

n e r v e  c e l l s ;  S :  B a s a l  s e c r e t e

c) In  th e  cau d a l p o r tio n , th e  apical secre tio n  o f th e  superfic ia l, an d  th e  
b a s a l secre tio n  o f th e  lo w erm o st, cells w ere th e  m o st in ten siv e .

T h e  subcom m issura l o rg an  o f T riturus cristatus  e ssen tia lly  ag reed  w ith  
t h a t  o f  T ritu ru s vulgaris.

D iffe ren t from  th e  p re c e d in g  w ere th e  p ic tu re s  of all th e  th ree  p o rtio n s 
in  th e  subcom m issu ra l o rg an  o f  Pleurodeles w a ltlii, p re sen tin g  a f in e ly  pow dered
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ap ica l secrete  s tro n g e r even  th a n  observed  in  th e  T riturus  genus, in  fac t 
exceeding  in  in te n s ity  all th e  o th e r ex am in ed  species (F ig. 12).

In  th e  cau d a l p o rtio n  u n d e rn e a th  th e  e p e n d y m a  th e re  w as a g an g lion  
consisting  o f a few  cells w ith  G om ori-positive g ran u les  in  th em  (F ig . 13). 
T h e  ep en d y m al cell p rocesses filled w ith  sec re te  a n d  ex ten d in g  to w a rd s  th e  
b ra in  surface w ere o bserved  to  entw ine th e  g an g lio n  cells v e ry  closely.

F ig . 12. P leurodeles w a lt l i i .  S u b c o m m i s s u r a l  o r g a n  i n  c r o s s - s e c t i o n .  P a r a l d e h y d e - f u c h s i n
s t a i n .  A b u n d a n t  b a s a l  s e c r e t e

T he subcom m issu ra l o rgan  in A m blystom a  m exicanum  w as s im ila r  to  
th a t  o f Pleurodeles w a ltlii.

R ana  esculenta  (F igs. 6 and  7) ag reed  w ith  th e  U rodela in  th e  tr ip le  
s tra tif ic a tio n  o f  th e  subcom m issura l o rgan  b u t  d iffered  in  th e  b e h a v io u r  o f 
th e  in d iv id u a l lay e rs . In  view  of these  d ifferences as also o f th e  size o f  th e  
o rgan  we again  su m m arized  our find ings in  th re e  groups se p a ra te ly  fo r  th e  
p o rtio n s in  f ro n t of, u n d e rn e a th  and  b eh in d , th e  poste rio r com m issure.

a) In  th e  ro s tra l  p o rtio n  (Figs. 6 a n d  8/A) in tensive  ap ica l sec re to ry  
a c tiv ity  of th e  su p erfic ia l an d  m edian  row s gave  rise  on th e  v e n tr ic u la r  su rface  
to  a m u ltitu d e  o f  m assive , colloidal G o m ori-positive  granules. B asa l sec re tio n  
w as feeble in  ev e ry  lay e r. A fu r th e r  consp icuous fea tu re  of th is  p o r tio n  w as 
th e  presence o f gang lion  cells w ith  copious c y to p la sm  u n d e rn ea th  th e  ep en d y -
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m a l la y e r  an d  ex h ib itin g , as a sign of th e ir  n eu ro sec re to ry  a c tiv ity , in ten se ly  
s ta in in g  G om ori-positive g ran u les  in te rsp e rse d  w ith  vacuoles.

b) I n  th e  co m m issu ra l p o rtio n  (F ig . 8/B ) th e  secre to ry  a c t iv i ty  seem ed 
to  h a v e  g rea tly  d im in ish ed . T he in te rm e d ia te  la y e r  consisted  h e re  o f  th ree  
to  fo u r  row s, w ith  a m o d e ra te  a m o u n t o f  sec re te  p resen t a t  th e  a p ic a l sides 
o f  t h e  cells. I t  w as a t  th is  lev e l th a t  R e issn e r’s fib re  appeared , g iv ing  G om ori- 
p o s i t iv i ty .

F ig . 1 3 . P leu ro d e les w a ltlii. C a u d a l  p o r t i o n  o f  s u b c o m m i s s u r a l  o r g a n .  P a r a l d e h y d e - f u c h s i n  s t a i n

c) T h e  caudal p o r tio n  o f  th e  o rgan , s i tu a te d  below  th e  com m issu re  
t e c t i  (F ig . 8/C), co n ta in ed  less cells, w ith  se c re tio n  ap ically , on th e  v e n tr ic u la r  
su rfa c e s  o f  th e  m ed ian  a n d  sup erfic ia l row s.

S im ila r  conditions w ere  found  in  B u fo  bufo, Bom bina bom bina  an d  
P elobates fu scu s.

I n  Columba domestica  (F ig . 14) th e  o rg a n  w as s itu a te d  a lm o s t e x a c tly  
u n d e r  th e  poste rio r co m m issu re , e x ten d in g  ju s t  a little  b eyond  i t  f ro n t  an d  
re a r tv a rd s . T he in te rm e d ia te  la y e r  consisted  o f  fiv e  to  te n  row s (F ig . 15/6) 
w ith  th e  cells closely co m pressed . T here  w as l i t t le  perin u c lear c y to p la sm ;
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14. C olum ba dom cstica . S u b c o m m i s s u r a l  o r g a n  i n  c r o s s - s e c t i o n .  G o m o r i ’s  c h r o m e - h a e m a -
t o x v l i n - p h l o x i n  s t a i n

Fig. 15. Columba domestica
L e f t :  B r a i n
R i g h t :  E n l a r g e d  s c h e m a t i c  r e p r e s e n t a t i o n  o f  s u b c o m m i s s u r a l  o r g a n .  S O :  S u b c o m ­

m i s s u r a l  o r g a n ;  C : C e r e b e l l u m ;  C P :  P o s t e r i o r  c o m m i s s u r e ;  I :  I n f u n d i b u l u m ;  
H :  H y p o p h y s i s ;  H y :  H v p e n d y m a ;  A S :  A p i c a l  s e c r e t e
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F ig . 1 6 .  L e f t :  M y o tis  m y o lis .  S e c t i o n  a t  t h e  l e v e l  o f  t h e  p o s t e r i o r  c o m m i s s u r e .  S O :
S u b c o m m i s s u r a l  o r g a n ;  C P :  P o s t e r i o r  c o m m i s s u r e ;  I :  I n f u n d i b u l u m  

R i g h t :  E p im y s  n o rvég iens. S c h e m a t i c  r e p r e s e n t a t i o n  o f  s u b c o m m i s s u r a l  organ .
H y :  H y p e n d y m a ;  R F :  R e i s s n e r ' s  f i b r e

F ig . 1 7 . E p im y s  norvegicus. S u b c o m m i s s u r a l  o r g a n  i n  c r o s s - s e c t i o n .  P a r a l d e h y d e - f u c h s i n  s t a i n
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processes w ere a b se n t. S ecré te  was scan ty  a ro u n d  th e  nuclei b u t  o ccu rred  
in  ab u n d an ce  in  th e  ap ica l p a r t  o f th e  su p erfic ia l lay e r.

V ery sim ilar w ere o u r find ings concern ing  th e  o rgan  in Passer domesticus 
w h ich  p roduced  ap ica l secre tion  a p p a re n tly  in  th e  superfic ia l lay e r only .

The su bcom m issu ra l o rgan  in  M yotis m yo tis  (F ig . 16/a) show ed m u ch  
resem blance  to  t h a t  o f th e  a lb ino  ra t .  In  th e  e lo n g a ted  cells o f th e  superfic ia l 
la y e r  th e re  w as ap ica l secre tio n . The m a jo rity  o f  th e  in te rm ed ia te  cell nuclei 
s ta in ed  w ith  O range G. T h e  deep layer n e x t to  th e  h y p en d y m a consisted  of

F i g .  18. S c h e m a t i c  r e p r e s e n t a t i o n  o f  s u b c o m m i s s u r a l  s e c r e t i o n  i n  v a r i o u s  s p e c i e s .  1 . L eb istes  
re ticu la tus .  2 .  R a n a  escu len ta . 3 . T r i lu r u s  crista tus. 4 .  P leuro d e les w a ltlii.  5 . C olum ba  d o m es tica . 

6 .  E p im s y  norveg icu s. A :  b a s a l  —  B :  m e d i a n  —  C : a p i c a l  r e g i o n

b u t  a few cells; th e ir  th in  cy toplasm ic processes w ith  cuneiform  in c ip ien t 
p a r ts  co n ta in ed  l i t t le  secre te  an d  ex ten d ed  b e tw een  th e  in te rm e d ia te  cell 
row s to w ard s th e  v en tr ic le . B asal secretion  o ccu rred  in  none o f  th e  layers.

M uch th e  sam e w as th e  p ic tu re  in  R hyno lophus hipposideros.
E p im ys  norvegicus (F ig . 16/6) p re sen ted  ex trem e ly  e lo n g a ted  conical 

cells in th e  superfic ia l la y e r. T he in te rm ed ia te  la y e r  consisted  o f fo u r to  five 
row s, th e  cells s itu a te d  closer to  th e  surface e m itte d  b ro ad  processes e x ten d in g  
to w ard s  th e  v en tric le . T h e  deep layer w as com posed  o f ro u n d  cells w ith  b a re ly  
traceab le  processes. A pical secrete com prising  g ran u les  o f d iffe ren t sizes was 
seen in  th e  m ed ian  an d  superfic ia l layers (F ig . 17). B asal secretion  w as observed  
in  n e ith e r  of th em .
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D iscussion

V arious qualities su g g es t them selves as a basis  for th e  co m p ariso n  o f th e  
su b co m m issu ra l o rgans o f  th e  d iffe ren t an im al species. T he o rg an  p re sen tin g  
b a s a l  a n d  apical sec re tio n  o f  v a rio u s  in te n s ity , has been described  to  con ta in  
c y lin d r ic a l ependym al cells, a s ta te m e n t w h ich  ou r find ings d id  n o t  co rro b ­
o ra te .  I n  th e  species e x a m in e d  b y  us th e  cells w ere conical o r sp in d le -sh ap ed , 
o ccas io n a lly  polygonal, b u t  n ev e r cy lin d rica l an d  w ere alw ays seen  to  have  
o n e  o r  tw o  processes.

O u r exam ina tions rev e a le d  th e  o rgan  in  m o st species to  com prise  th ree  
la y e r s ,  each including a d iffe ren t ty p e  o f  cells (F ig . 3) viz.

1. a superficial la y e r ,
2 . an  in te rm ed ia te  la y e r ,
3 . a deep layer.
T h e  cells of th e  su p e rfic ia l lay e r h a v e  oval nuclei an d  are  con ica l or 

t r ia n g u la r ,  th e ir b ases c o n s titu tin g  th e  v e n tr ic u la r  wall an d  th e i r  apices 
ta p e r in g  off to  form  e p e n d y m a l processes.

T h e  spindlelike cells o f  th e  in te rm e d ia te  la y e r  have one process a t  each 
e n d , th e  one ex tend ing  to  th e  v en tric le  an d  th e  o th e r to  th e  e x te rn a l  face of 
th e  b r a in .  The e longated  n u c le i are oval a n d  s ta in  freq u en tly  w ith  O range  G.

T h e  th ird  layer co n sis ts  o f  b asa lly  s itu a te d  spindle-like cells, a sy m m e tr i­
c a l o r  som etim es p o ly g o n a l, a n d  ch a rac te rized , especially  in  am p h ib ia n s , by  
lo n g  cy top lasm ic  b a sa l a n d  th in  ap ical processes.

T h e re  are tw o reg ions fo r th e  secrete  to  p resen t itse lf  in  th e  cells o f  each 
la y e r :  th e  basal and th e  ap ic a l p a r ts . F o u r o f  th e  re su ltin g  six d iffe re n t places 
o f  a p p e a ra n c e , nam ely , th e  ap ica l region in  th e  superfic ia l, th e  ap ica l an d  th e  
b a s a l  in  th e  in te rm ed ia te  a n d  th e  b asa l in  th e  deep lay e r w ere seen to  d isp lay  
a m o re  in ten se  sec re to ry  a c t iv i ty  th a n  th e  re s t . T he apical sec re tio n  u sua lly  
goes h a n d  in  hand  w ith  a m u ltip lic a tio n  o f th e  G om ori-positive g ran u le s  and  
w ith  a n  in tensive s ta in in g  o f  R e issner’s fib re . T he b asa l sec re to ry  su b s ta n c e  
is tra c e a b le  a fairly  long  w a y  in  th e  e p en d y m a  processes ex ten d in g  to w ard s 
th e  p o s te r io r  com m issure.

T h e  d is trib u tio n  o f  th e  secre ted  su b stan ce  over th e  v a rio u s  regions 
d iffe rs  from  species to  species an d  is c h a ra c te ris tic  o f each o f th e m . These 
c h a n g e s  a re  p resum ab ly  d u e  to  fu n c tio n a l d ifferences. D iscrim in a tio n  be tw een  
th e  th r e e  cell types a n d  b e tw e e n  b a sa l an d  ap ica l form s of sec re tio n  w ith in  
e a c h  fu rn ish es  a p ro p e r g ro u n d  for ex ac t com parison  and  for d e te rm in in g  
c h a n g e s  in  th e  s ta te  o f  th e  o rgan .

N e ith e r  is th e  s e c re to ry  a c tiv ity  id e n tic a l in  th e  ro s tra l, co m m issu ra l 
a n d  c a u d a l portions, as h a s  been  observed  b y  L egait  [17]. S ince n e ith e r  
th e  m e d ia n -sa g itta l n o r th e  h o riz o n ta l sec tion  p ro v ed  ad eq u a te  fo r th e  p u rp o se  
o f  o u r  s tu d y , the  fo rm er b ecau se  th e  sec re to ry  ep en d y m al cells are f re q u e n tly
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s itu a te d  sy m m etrica lly  on b o th  sides an d  th e  la t te r  because i t  is im possib le  
to  o b ta in  a tru e  im age  o f  th e  location  o f th e  sec re tio n  granules in  th e  cells by  
c u ttin g  th e m  across, se ria lly  p repared  f ro n ta l  sections were th e  o n ly  ones 
am enab le  to  com parison .

T he ex am in ed  g roups show ed th e  fo llow ing  ty p ica l form s o f  sec re to ry  
a c tiv ity , as i l lu s tra te d  in  F ig . 18.

1. F ish : ap ica l in  th e  superfic ia l cells, m ild ly  basa l in  th e  d eep e r ones.
2. A n u ra : e x trem e ly  s tro n g  apical in  th e  m ed ian  and  th e  su p e rfic ia l cells.
3. T ritu ru s  g enus: m o d era te  ap ical in  th e  superfic ia l, s tro n g  ap ical 

an d  s tro n g  b a sa l in  th e  in te rm ed ia te , s tro n g  b a sa l in  th e  deeply  s i tu a te d  cells.
4. P leu ro d e les: m o d e ra te  apical in  th e  su p erfic ia l, v e ry  in te n s iv e  basa l 

in  th e  in te rm e d ia te  an d  deep  layers.
5. B ird s: w eak  ap ica l in  th e  su p erfic ia l cell-row .
6. M am m als: m o d e ra te  in  th e  su p e rfic ia l a n d  m edian  roAvs.
A com parison  o f  th e  subcom m issura l o rg an s in  th e  v a rio u s  species 

rev ea led  th e  m o st in ten s iv e  secre to ry  a c tiv ity  in  th e  am p h ib ians: a p h en o m en o n  
w hich in  o u r o p in ion  is q u ite  com patib le  w ith  th e ir  life co n d itions. H isto - 
chem ical an d  physio log ica l investig a tio n s ( W islocki  an d  L e d u c  32, 33, 
B a r g m a n n  a n d  S c h i e b l e r  5, Olsson  26, G i l b e r t  11, 12, 13 a n d  o thers) 
rev ea led  a s im ila rity  b e tw een  th e  su b co m m issu ra l an d  h y p o th a lam ic  secre tions. 
I t  seem s ju s tif ia b le  to  a t t r ib u te  th em  a s ig n if ic a n t fu n c tiona l ro le  in  species 
o f  p a r t ly  a q u a tic  p a r t ly  te rre s tr ia l h a b ita t .

I n  th e  f ish  th e  o rg an  usually  consists o f  one or tw o cell-rows. In  a m p h i­
b ian s, c a u d a te  or n o n -c a u d a te , th ere  are  tw o  o r th re e  of th em  and  th e  sp indle- 
like-cells o f th e  second  la y e r  ap p ear to  re p re se n t a m ore d iffe re n tia ted  form  
o f th e  sup erfic ia l in te g u m e n ta ry  conical cells, as can  be in ferred  from  th e  in te r ­
m ed ia te  tra n s ito ry  fo rm s. T h e  spindle-cells o f  a sy m m e tric a l design in  th e  deepest 
row  show  d iffe re n tia tio n  to  a still h ig h er s ta g e  o f  developm ent.

A re m a rk a b le  fe a tu re  observed  in  th e  subcom m issu ra l o rg an  w as th e  
presence of gang lion  cells (F ig . 13) s itu a te d  below  th e  ependym al cells in  th e  
ro s tra l and  m ed ian  p o rtio n s  and  b e tw een  th e  ep en d y m al processes in  th e  
cau d a l p o rtio n . T hose in  f ro n t d isp layed  n eu ro se c re to ry  a c tiv ity , p re se n tin g  
a v a ry in g  n u m b e r o f  in ten se ly  s ta in ing  G o m ori-positive  granules in te rsp e rse d  
w ith  vacuo les, an d  nucle i en larged  in  d iffe ren t degrees. The cells s i tu a te d  caud- 
a lly  b e tw een  th e  b a sa l ep en d y m al processes re p le te  w ith  secrete  a re  r ich  in 
cy to p lasm  an d  fo rm  an  elongated  nucleus reach in g  in  th e  m esencepha lon .

R ecen t e lectron-m icroscop ic  find ings ( H o r s t m a n n  16, F l e i s c h h a u e r  
10) do n o t fav o u r th e  v iew  th a t  th e  e p e n d y m a l processes are  su p p o rtin g  
e lem ents (L e n h o s s e k  20 an d  others) b u t  p ro v e  th a t  th e  glial p rocesses are 
alw ays su rro u n d e d  b y  a th in  p ro top lasm ic  la y e r . I t  is h a rd ly  possible t h a t  an y  
change in  th e  m e tab o lism  o f th e  ep en d y m al cells shou ld  go w ith o u t a co rre ­
spond ing  one in  th e  ganglion  cells w hich  th e y  closely  enfold w ith  th e ir  p rocesses.
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O b v io u s ly  th e re  exists a close fu n c tio n a l in te rre la tio n sh ip  betw een  th e  e p e n d y ­
m a l p ro cesse s  and  th e  g an g lion  cells w hich h a v e  e n te re d  in to  a m orpho lo g ica lly  
d is t in c t  u n io n . This rec ip ro ca l a c tiv ity  s till a w a its  con firm ation  in  d e ta il 
b y  e x p e r im e n ts  in  progress.

Sum m ary

T h e  ep en d y m al cells o f th e  subcom m issu ral o rg an  in  f ish , am ph ib ians, b ird s  a n d  m a m ­
m a ls  h a v e  b e en  found to  be  a r ra n g e d  in  several row s, e ac h  ro w  consisting  of a  d iffe re n t ty p e  
o f  cell. G o m o ri-p o sitiv e  sec re tio n  o c cu rre d  in  each, e ith e r  ap ica lly  o r basa lly .

T h e  f a c t  th a t  of all e x am in ed  species th e  a m p h ib ia n s  d isp layed  th e  m o st in te n s iv e  
s e c re to ry  a c t iv i ty  m ay  be ex p la in ed  b y  th e ir  p a r tic u la r  oecological conditions. T he a p p ea ran c e  
o f  t h e  se c o n d  an d  th ird  cell row s is  in te rp re te d  as a  re s u lt  o f  ad v anced  d iffe re n tia tio n .
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И С С Л Е Д О В А Н И Е  Э П Е Н Д И М А Л Ь Н О Й  Н Е Й Р О С Е К Р Е Ц И И  I.
С Р А В Н И Т Е Л Ь Н О Е  И С С Л Е Д О В А Н И Е  П О Л О Ж И Т Е Л Ь Н О Й  С Е К Р Е Ц И И  П О  

Г Ё М Ё Р И  С У Б К О М М И С У Р А Л Ь Н О Г О  О Р Г А Н А  Н А  Р А З Л И Ч Н Ы Х  П О З В О Н О Ч Н Ы Х

Б . В И Г, Б . А РО Ш , Б . З А Р А Н Д , И . Т Ё Р К  и Т . В Е Н Г Е Р

Исследовались субкомиссуральные органы рыб, земноводных, птиц и млекопи­
тающих.

Эпендимальные клетки субкомиссурального органа располагаются в нескольких 
рядах, причем каждый ряд состоит из клеток иного типа. Положительная секреция по 
Гёмёри может иметь место во всех типах клеток в апикальной или базальной форме.

Принимая во внимание вышесказанное авторы описывают характера секреции 
различных видов позвоночных.

При сравнении отдельных видов самую интенсивную, распространяющуюся на все 
типы секреции, функцию авторы установили у земноводных. По их мнению это наблю­
дение находится в связи с экологическими условиями исследованных видов животных.

Появление второго и третьего клеточных рядов авторы приводили в связь с повы­
шенной дифференцией.

U N T E R S U C H U N G  D E R  E P E N D Y M A L E N  N E U R O S E K R E T IO N  I. 
V E R G L E IC H E N D E  U N T E R S U C H U N G  D E R  G O M O R I-P O S IT IV E N  S E K R E T IO N  D E S  

SU B C O M M ISS U R A L E N  O R G A N S B E I V E R S C H IE D E N E N  W IR B E L T IE R E N

B. VIGH, B. AROS, P. Z ÁRÁN D, I. TÖRK und T. WENGER

Die subco m m issu ra len  O rgane von  F isch en , A m phib ien , Vögeln u n d  S au g e tie ren  
w u rd e  u n te r s u c h t .

D ie E p endym zellen  des su b co m m issu ra len  O rgans b ilden  m ehrere  R e ih en , w obei 
je d e  R e ih e  aus e inem  an d eren  Z ellen ty p  a u fg e b a u t is t. D ie G om ori-positive S e k re tio n  k a n n  
in  jed e m  der Z ellen ty p en  in  a p ik a le r  u n d  b a sa le r  F o rm  a u ftre te n .

E s  w urde  d e r S e k re tio n sc h a ra k te r  de r u n te rs u c h te n  v e rsch ied en en T ie ra rten  b e sc h rieb en .
V erg le ich t m an  die e inzelnen A rten , so k a n n  d ie  in te n siv s te , sich a u f  jed e n  S e k re tio n s ty p  

e rs trec k en d e  F u n k tio n  bei den  A m phib ien  fe s tg e s te llt  w erden , was m it den  ökolog ischen  V e r­
h ä ltn isse n  de r b e tre ffen d en  A rten  Z usam m enhängen  d ü rfte .

D as A u ftre te n  einer zw eiten  u n d  d r i t te n  Z ellenreihe  w ird  m it der höheren  D iffe re n z ie ru n g  
in  V e rb in d u n g  g eb rach t.

D r. B éla  ViGH 
D r. B éla Á ros 
P é te r  Za r Án d  
I s tv á n  T örk 
T ib o r W e n g er

B u d ap est IX . T ű zo ltó  u. 58. H u n g ary
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