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T he subcom m issu ra l o rg a n  o f  v e r te b ra te s  is s i tu a te d  in  th e  th i r d  ce reb ra l 
v en tric le  below  th e  poste rio r com m issu re ; i t  consists o f m odified  e p e n d y m a l 
cells and  o f th e  hy p en d y m a w h ich  abounds in  glial cells, fib res a n d  cap illa ries .

S t u t i n s k y , d e m o n s tra tin g  in  1950 a G om ori-positive su b s ta n c e , b ro u g h t 
th e  organ  w ith in  th e  scope o f  n eu ro sec re to ry  in v es tig a tio n . T he su b se q u e n t 
s tud ies of B a r g m a n n , S c h i e b l e r  [3], W i s l o c k i , L e d u c  [20], O l l s o n  [14] 
an d  o thers su g g est, in a g re e m e n t w ith  o u r ow n find ings [19],  t h a t  in  the  
subco m m issu ra l organ  th e re  is a G om ori-positive  secretion  w h ich  resem bles 
h y p o th a la m ic  neurosecre tion .

In  p rev io u s stud ies we h a v e  co m p ared  th e  sec re to ry  fu n c tio n  o f  th e  organ  
in  d iffe ren t v e r te b ra te s  an d  e s ta b lish e d  a c e r ta in  in te rre la tio n sh ip  be tw een  
th e  in te n s ity  o f  secretion  an d  th e  an im als’ oecological co n d itions. W e found  
th a t  th e  o rg a n ’s ependym al cells a re  in d iffe ren t stages o f secre tion .

The subcom m issura l o rg an  is one o f th e  ep en d y m al organs o f  th e  th ird  
ven tric le . I t  is supposed th a t  n o t  only  one o f these  organs is ab le  to  p ro d u ce  
G om ori-positive secrete. T here fo re , in  th e  p re se n t in v es tig a tio n , th e  p a ra v e n tr i ­
cu la r o rgan  a n d  th e  ep en d y m a o f  th e  v en tric le  w all w ere s tu d ied .

The p a ra v e n tr ic u la r  o rg an  is s itu a te d  sy m m etrica lly  a t th e  s id e  w all of 
th e  th ird  ce reb ra l ven tric le . I t  h a s  f irs t been  described  b y  A. K a p p e r s  in  1921 
an d  its  nam e , “ p a ra v e n tr icu la r  o rg a n ” , has been  given b y  B o u s s y  a n d  M o s i n - 

g e r  [16]. L a te r  i t  was s tu d ie d  in  m ore d e ta il b y  C h a r l t o n  [5],  L e g a i t  [11, 
12] , P a p e z  [15] an d  F l e i s c h h a u e r  [ 8 ] .  L ike th e  subco m m issu ra l o rg a n , it  
consists of an  ep en d y m al an d  a h y p e n d y m a l p o rtio n . The fo rm er is co m posed  
o f  m u ltip le  row s o f long e p e n d y m a l cells, the  la t te r  is m ade up  o f th e  p rocesses 
o f  th ese  cells, g lial cells and  a re m a rk a b le  q u a n ti ty  of capillaries (F ig . 1).

M ateria ls  and m ethods

The follow ing species were studied:

Fish Lebistes reticulatus 
Brachydanio rerio
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U rodela Triturus cristatu s  
Triturus vu lgaris  
Pleurodeles w altlii 
A m blystom a m exicanum

Anura Rana escu len ta  
Bom bina bom bina

R eptilia» Lacerta v irid is  
Lacerta agilis  
N atrix tesse la tu s  
N atrix n a tr ix

Birds Passer dom esticus  
Columba dom estica

M am m als Felis dom esticus  
M yotis m y o tis  
R hynolophus hypposideros 
E pim ys norvegicus

The animals were d eca p ita ta d  and the organs w ere fix ed  in Bouin’s flu id , em bedded in 
p a ra ffin , and serial sections, 6 m icrons in thickness, w ere sta ined  w ith  Gomori’s chrom alaun- 
haem atoxylin -phloxin  m odified  accordingto B a r g m a n n , and  w ith  Gabe’s paraldehyde-fuchsin. 
A  to ta l o f 200 animals w as used . A ll exam inations were carried out in the autum n.

Results

In  Lebistes reticu la tus  th e  p a ra v e n tr ic u la r  o rg an  w as s itu a te d  a t  th e  side 
w a ll o f  th e  cerebral v e n tr ic le  (Fig. 2). H is e p e n d y m a l cells w ere c h a ra c te r is tic ­
a l ly  e longated . T he n u c le i o f  th e  cells a p p e a re d  in  th e  conically  ta p e r in g  b asa l 
p o r t io n  of th e  p lasm a. T h e  v e n tr ic le ’s su rface  o f  th e  cells is c ilia ted . T he ep en ­
d y m a l cells were a r ra n g e d  in  one or tw o la y e rs  a n d  show ed a g rad u a l tr a n s i­
t io n  to  those of th e  s u b ja c e n t  cerebral su b s ta n c e . T he s ta in in g  w ith  chrom - 
a la u n h a e m a to x y lin -p h lo x in  a n d  p a ra ld eh y d e -fu ch sin  show ed th e  p resence  of 
G om ori-positive  g ran u les  in  th e  cells. In  th e  th i r d  cereb ral v en tric le  beside 
th e  p a ra v e n tr ic u la r  o rg a n  th e re  were a lb u m in o u s  coag u la tes  w hich  fre q u e n tly  
a p p e a re d  as e longations o f  th e  superficial cell p rocesses. The e p en d y m a  co n ­
s t i tu t in g  th e  w all o f  th e  th i r d  cerebral v e n tr ic le  resem bled  in  som e areas  th e  
p a ra v e n tr ic u la r  o rgan  w h ic h  itse lf  did n o t c o n tra s t  as sh a rp ly  w ith  th e  su rro u n d ­
in g  v e n tr ic u la r  e p e n d y m a  as in  more d if fe re n tia te d  species. T he o rg an  was 
t r a v e r s e d  b y  m any  ca p illa r ie s .

In  th e  ep en d y m a cells  o f the v e n tr ic le  Avail G om ori-positive granu les 
co u ld  also be found . T h e y  o f te n  occurred m ore  a b u n d a n tly  th a n  in  th e  cells o f 
th e  p a ra v e n tr ic u la r  o rg a n . T h ere  is a dense co llo id a l substance  on th e  surface 
o f  th e  ependym a cells o f  th e  ventric le  w h ich  s ta in e d  e lectively  w ith  b o th , 
c h ro m a la u n h a em a to x y lin -p h lo x in  and p a ra ld e h y d e -fu c h s in  (F ig . 3).

T he p a ra v e n tr ic u la r  o rg a n  of B rachydan io  rerio resem bled  th e  one jiis t 
d e sc r ib e d , im plying th e  a p p e a ra n ce  of G o m o ri-p o sitiv e  secre tion  in  th e  ep en ­
d y m a  o f th e  v en tric le  w a ll. T here was m ore  se c re te  w ith in  th e  cells a n d  on 
th e i r  surface th a n  in  a n y  o f  th e  more d if fe re n tia te d  species. The dense Gom ori- 
p o s itiv e  substance  o f te n  filled  the w hole o f  th e  ven tric le  lum en  (F ig . 4).
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Fig. 1. D iagram  of the paraventricular organ. Л ventric le  of the brain; H hyp en d ym a;  
E - ependym al cell; C =  capillaries

Fig. 2. Brain of guppy (Lebistes reticulatus) in frontal section  (diagram). Cp =  posterior com ­
m issure; Po paraventricular organ; IIL V =  third ventricle; So 2 subcom m issural organ

4 Acta Morphologie« XI/3.
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Fig. 3. Dense G om ori-positive colloid substance on th e  surface of the ependym al cells in guppy  
(Lebistes reticulatus). C hrom haem atoxylin-phloxin stain. 800 X 

Fig. 4. Gom ori-positive colloid substance filling the lum en  of the ventricle in zebra-danio  
(  Brachydanio rerio).  Paraldehyde-fuchsin  stain. 120 X 

Fig. 5. Brain of crested new t (Triturus cristatus) in  frontal section (diagram). I l l  У  =  third  
ventricle; P o =  paraventricular organ; So =  subcommissural organ
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In  T rilurus cristatus  th e  cells o f th e  p a ra v e n tr ic u la r  organ  w ere a r ra n g e d  
in  tw o  o r th ree  row s, show ing  a g rad u a l tra n s i t io n  in to  the  su rro u n d in g  e p e n ­
d y m a  (F ig . 5). T he b a sa l location  o f  th e  cell n ucle i and  th e  a b u n d a n c e  o f 
e lo n g a te d  p ro top lasm ic  processes cou ld  be re g a rd e d , like in  th e  s tu d ie d  fish , 
as d is tin c tiv e  fea tu res  o f  th e  o rgan . H is cells c o n ta in e d  G om ori-positive  g ra ­
nu les. A  fu r th e r  an a lo g y  w ith  fish  co n sis ted  in  a p ro te in -lik e  coagu la te  p re s e n t­
ing  i ts e lf  in  th e  v en tric le  a t  th e  sam e leve l as th e  organ. The h y p e n d y m a  
a b o u n d e d  in  cap illaries.

T h e re  were n u m ero u s G om ori-positive  g ran u les  in  th e  ep en d y m a  cells 
o f th e  ven tric le  wall. T h e  granules w ere n o t  confined  to  th e  th ird  ce reb ra l 
v e n tr ic le  b u t  ex ten d ed  as fa r as th e  a q u a e d u c t  o f  th e  fo u rth  ven tric le  a n d  th e  
e p e n d y m a l ep ithe lium  o f th e  la te ra l v e n tr ic le s . T he ependym al cells o fte n  
p re se n te d  vacuoles w h ich  d id  n o t c o n ta in  G om ori-positive  m a te ria l (F ig . 6 ).

T h e  p a ra v e n tr ic u la r  organ  an d  v e n tr ic u la r  ep en d y m a of T ritu rus vu lgaris, 
Pleurodeles ivaltlii, a n d  A m blystom a m ex ica n u m  show ed m uch resem b lan ce  to  
th e  one ju s t  described.

In  R a n a  esculenta  th e  p a ra v e n tr ic u la r  o rg an  w as w eakly  d ev e lo p ed  a n d  
m ost o f  i t  located  in fu n d ib u la rly  (F ig . 7). C h a rac te ris tica lly , th e  p ro to p la sm ic  
p rocesses on th e  cell su rfaces were v e ry  n u m ero u s  an d  considerable in  le n g th  
like in  f ish  an d  c a u d a te  am ph ib ia . A consp ic tious fea tu re  th o u g h  co m m o n  
w ith  som e o th e r species w as the  p resence  o f  p ro te in  coagulate  in  th e  v e n tr ic le  
ab o v e  th e  organ. T he G om ori-positive g ra n u le s  in  th e  cells ap p eared  as a fine  
p o w d er. A g reat n u m b e r o f capillaries p re se n te d  them selves a t th e  b a sa l sides 
o f th e  cells.

F a r  g rea te r in n u m b e r and  d iffe re n t in  size w ere the  G o m ori-positive  
g ran u le s  in  th e  ep en d y m a l cells w hich  m ad e  u p  th e  ven tric le  w alls (F ig . 8 ). 
T he g ran u les  were lo c a te d  ap ically  b e tw e e n  th e  v e n tr ic u la r  surface a n d  th e  
cell n uc le i. On th is  side o f  th e  nucleus w h ere  th e  secre te  was s itu a te d  th e  n u ­
cleus w as p o lym orphous (Fig. 9). S ecre tio n  o ccu rred  n o t only in th e  e p e n d y m a  
o f th e  th ird  and  fo u r th  v en tric le  b u t  also  in  t h a t  o f th e  la te ra l v e n tr ic le s  an d  
th e  a q u a e d u c t.

T h e  basa l p o rtio n s  o f th e  cells, to o , w ere  fre q u e n tly  co n ta in in g  se c re te ; 
m o reo v e r th e  ep en d y m al processes, m a in ly  th o se  o f th e  fo u rth  v e n tr ic le , 
e x te n d e d  as chains o f fin e  G om ori-positive  d ro p le ts , a long w ay in to  th e  c e re ­
b ra l su b stan ce .

T h e  secretion  w as n o t confined to  th e  e p en d y m a . Large, sw ollen  cells, 
o v a l o r sp herica l in sh ap e , w ere s c a tte re d  a t  th e  b a sa l p o rtion  of th e  e p e n d y m a , 
th e ir  cy to p la sm  o v errep le te  w ith  G o m o ri-p o sitiv e  substance .

M uch the  sam e w as th e  p ic tu re  in  B o m bina  bombina.
In  Lacerta v irid is  th e  p a ra v e n tr ic u la r  o rg an  w as highly  d eve loped , m ore  

th a n  in  th e  less d iffe re n tia ted  v e r te b ra te s  so fa r  d iscussed , and  e x te n d e d  u n d e r  
th e  su b co m m issu ra l o rg an  in  m id -h e ig h t o f  th e  side of the  th ird  v e n tr ic le

4 *
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Fig. 6. E pendym al cells in  th e  third ventricle o f th e  crested  new t (Triturus cristatus).  G om ori- 
positive granules in  th e  apical part of the cells. Arrows point to vacuoles. 600 X 

Fig.  7. Brain of bull frog (R a n a  esculenla) in frontal section . I l l  V =  third ventricle; P o =  
paraventricular organ; Cp =  posterior com m issure; So =  subcommissural organ
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Fig. в. E pendym a in the third ventricle of hull frog ( R a n a  esculenla). G om ori-positive granules 
in the apical part o f the ependym al cells. Arrows po in t to round cells at the hase o f  th e  epen­

dym al cells, filled with secretion. Paraldehyde-fuchsin  stain. 200 X 
Fig. 9. O utlay of ependym a in the ventricle o f bull frog (R ana  esculenla). G om ori-positive  
granules in the apical, polym orphous part o f the cell nuclei and in the protoplasm ic processes. 

C =  basal cell stuffed w ith G om ori-positive granules



342 B. VIGH et al.

Fig. 10. Ependym a in th e  ventricle of bull frog ( R a n a  esculenta). Each of the cells contains  
G om ori-positive granules. Arrows point to round basa l cells filled w ith G om ori-positive

granules. 320 X
Fig. 11. Brain of E uropean green lizard (Lacerta v i r id i s )  in  frontal section. I l l  У  =  third  
ventricle; Cp =  posterior com missure; Po = paraventricu lar organ; So =  subcom m issural

organ
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(F ig . 11); i t  p resen ted  a sh a rp  c o n tra s t to  th e  c ircu m jacen t low er e p e n d y m a l 
ep ith e liu m . O n fro n ta l sec tions it ap p e a re d , ju s t  like th e  subcom m issu ra l o rg an , 
as a c irc u la r  s tru c tu re  b u ilt  up  of tw o  re g u la r  sem icircles set a g a in s t each  
o th e r. T h e  cerebral v e n tr ic le  itse lf  w as o b serv ed  to  reach  in to  th e  o rg an , fo rm ­
in g  a p a ir  o f sm all sem i-c ircu lar bu lges. C onsp icuously , th e  p ro to p la sm ic  
processes w ere n early  e q u a l in  len g th  w ith  th e  m ore  superfic ia lly  lo c a te d  ep e n ­
d y m al cells th e y  em erged  from , an d  seem ed  a lm o s t to  fill up  th e  sm a ll v e n tr i ­
cu la r s in u s. S tu d y in g  w ith  im m ersion  en largem ent, i t  seem ed as if  th e  spaces 
b e tw een  th e  plasm  processes w ould d eep ly  d raw  in to  th e  in te rn a l o f  th e  cell 
as in v a g in a tio n  (Fig. 12).

T h e  ep en d y m a co vering  the v e n tr ic le  w all co n sis ted  of cells f l a t te r  th a n  
those  in  th e  less d iffe re n tia ted  species, w ith  a m o d e ra te  am o u n t o f  g ra n u la r  
secre te  in  it.

V ery  sim ilar w ere o u r find ings co n cern in g  th e  p a ra v e n tr ic u la r  o rg an  
an d  th e  v e n tr ic u la r  e p en d y m a  in Lacerta agilis.

I n  N a tr ix  tesselatus a n d  N a lrix  n a tr ix  th e  v e n tr ic u la r  ep en d y m a show ed  
a close resem blance  in s tru c tu re  to  th e  co rresp o n d in g  organ  of th e  liza rd s . 
So d id  th e  p a ra v e n tr ic u la r  organ  e x c e p t th a t  th e  ra d ia l a rra n g e m en t o f  the  
cells w as less regular.

E v e n  m ore developed  th a n  in rep tile s  w as th e  p a ra v e n tr icu la r  o rg an  in 
Passer domesticus (F ig . 13). I t  consisted  o f  cu b o id  cells a rran g ed  in  5 to  10 
in s te a d  o f 2 to  3 row s. T h e  superfic ia l cell row  w as conspicuous, like  in  th e  
less d iffe re n tia ted  species, wdth nuc le i s i tu a te d  b asa lly  and  th e  n u m ero u s  
cy to p lasm ic  processes em erg ing  from  th e  su rface . Cells con ta in in g  G om ori- 
po sitiv e  su b stan ce  wrere m ore freq u en t th a n  in  th e  correspond ing  o rg a n s  of 
fish , a m p h ib ia  and  rep tile s . M ost o f  th e  secre te  ap p ea red  in e lo n g a ted  cells 
ta p e r in g  to  a p o in t a t  e ith e r  end (F ig. 14). T hese cells, un like th e  m ore cu b o id a l 
ones o f  th e  ep en d y m a, show ed s tro n g  G o m o ri-p o sitiv ity  and  w ere  fo u n d  
ch iefly  in  th e  m ed ian  a n d  h y p en d y m a l p o rtio n s  o f  th e  organ. A n a b u n d a n t  
n e tw o rk  o f capillaries w as observed.

M ost o f th e  ep en d y m a  lin ing th e  v e n tr ic le  co n sis ted  of f la tte n e d  o r  cubo id  
colls w ith  a sm aller a m o u n t of G om ori-positive  g ran u les  th a n  in  th e  low er 
species.

M uch th e  sam e w as th e  p ic tu re  in  Columba domestica.
T h e p a ra v e n tr ic u la r  organ in  th e  b ra in  o f  Felis domesticus sh ow ed  a 

la c u n a r  s tru c tu re , a ch a rac te ris tic  o f m am m als  (F ig . 15). His e p ith e liu m  w as 
en la rged , an d  form ed p ro tu b e ran ces  a n d  recesses. T h e  h y p en d y m a w as h igh ly  
d eve loped . T he ep en d y m a cells co n ta in ed  G om ori-positive  granu les (F ig . 16).

T h e  v e n tr ic u la r  ep en d y m a, h o w ever, w as fo r th e  m ost p a r t  f la t te n e d  
and  o f  regressive c h a ra c te r , show ing ra re  G om o ri-p o sitiv ity .

In  E p im y s  norvegicus th e  organ w as u n d u la te d  on th e  surface a n d  pseudo- 
g la n d u la r  in  s tru c tu re . T he h y p en d y m a w as w ell-developed . N e ith e r th is  no r



3 4 4 B. VIGH et al.

F i g .  1 2 . Paraventricular organ of European green lizard ( L a c e r ta  v i r id i s ) .  I ll  V =  third ven­
tricle; F =  ventricular surface of paraventricular cells; P =  mass of protoplasmic processes.

700 X
F i g .  1 3 . Brain of house sparrow ( P a s s e r  d o m e s t ic u s )  in frontal section (diagram). I ll V =  third 

ventricle; Po =  paraventricular organ; C =  capillaries
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F ig . 1 4 . Paraventricular organ of house sparrow ( P a s s e r  d o m e s t ic u s ) .  Note cell engorged 
with Gomori-positive matter. Paraldehyde-fuchsin stain. 320 X 

F ig .  1 5 . Brain of domestic cat ( F e l i s  d o m e s t ic u s )  in frontal section (diagram). Ill Y third 
ventricle; Po =  paraventricular organ



3 4 6 B. VIGH et al.

F i g .  1 6 . Detail from the paraventricular organ of a domestic cat ( F e l is  d o m e s t ic u s ) .  Note mass 
of Gomori-positive granules in the ependymal cells. Gomori’s chromhaematoxylin-phloxin

stain. 120 X

th e  v e n tr ic u la r  e p e n d y m a  p resen ted  a n y  fe a tu re s  essentially  d iffe re n t from  
th o se  described  in  F elis domesticus.

T h e s tru c tu re s  o b serv ed  in M yotis m yo tis  an d  Rhynolophus hypposideros  
w ere v e ry  sim ilar to  t h a t  of th e  ra t .

D iscu ssio n

A com parison  o f th e  p a ra v e n tr ic u la r  o rg an s in d ifferen t v e r te b ra te s  
re v e a le d  th a t  th e  n u m b e r  o f  cell rows in c rea se s  as we proceed from  low er to  
h ig h e r  species. In  fish  a n d  am ph ib ia  th e  o rg a n  consists of one or tw o  lay e rs ; 
in  b ird s  th e re  are  5 to  10 o f th em . In  m a m m a ls  th e  organ p resen ts  recesses on 
p ro tu b e ra n c e s  p ro b a b ly  in  consequence o f  a n  en largem ent o f th e  su rface . 
T h ese  find ings su g g est th a t  th e  cell row s m u ltip ly  according to  th e  rise  in 
d eg ree  o f d iffe re n tia tio n . A nalogous to  th is  in te rre la tio n sh ip  w ere o u r  earlie r 
o b se rv a tio n s  reg a rd in g  th e  subcom m issura l o rg a n  in  d ifferent v e r te b ra te s  [19].

In  h ig h er species th e  p a ra v e n tr ic u la r  o rg a n  shows a rem ark ab le  c o n tra s t  
to  th e  f la t  an d  re d u c e d  ependym a b u t  in  less developed species i t  c o n ta in s  
one o r tw o lay e rs  o n ly , an d  is som etim es h a rd ly  d istingu ishab le  fro m  th e
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largely  u n d iffe re n tia te d  en v iro n m en t. T here  a re , how ever, alw ays tw o  fa c to rs  
p resen t also a t  h ig h e r species. One is th a t  th e  nuc le i o f th e  superfic ia l e p e n d y ­
m al cells are a lw ays s itu a te d  b asa lly  fa r from  th e  v e n tr ic u la r  su rface , le a v in g  
room  fo r a cy to p lasm ic  zone of som e w id th ; th e  o th e r  is th e  a p p e a ra n ce  of 
num erous cy to p la sm ic  processes e m itted  from  th e  cell surface.

G rad u a lly  as th e  p a ra v e n tr ic u la r  o rg an  is reach in g  higher s tag es  o f 
d ev e lo p m en t, th e  p ic tu re  of th e  v e n tr ic u la r  e p en d y m a  shows a re tro g re ss iv e  
ten d en cy . A n analogous in te rre la tio n sh ip  seem s to  e x is t betw een  th e  tw o  reg ions 
in  th e  a m o u n t o f  G om ori-positive secre tion , w h ich  ab ounds in  th e  v e n tr ic u la r  
ep en d y m a o f fish  an d  am p h ib ia , in  c o n tra s t  to  t h a t  of b ird s and  m am m als . 
R e la tiv e  to  th e  p a ra v e n tr ic u la r  o rgan  th e  s itu a tio n  is co n tra ry .

In  ag reem en t w ith  L e g a i t ’s find ings in  severa l species [17, 18, 19] 
we could  e s tab lish  th e  presence of an  a lb u m in o u s G om ori-negative c o ag u la te  
in  th e  v en tric le  ab o v e  th e  p a ra v e n tr ic u la r  o rg an  in  each  species.

L e g a it  is o f  th e  op in ion  th a t  th e  a lb u m in o u s  secre tion  released  b y  th e  
organ  is a c o n s titu e n t o f th e  cereb rosp ina l flu id . T he presence o f G om ori- 
positive  m a te ria l how ever, allows to  in fe r t h a t  th e  cells are  p ro duc ing  tw o  ty p e s  
o f secrete , one G om ori-positive , th e  o th e r  G o m o ri-nega tive ; acco rd ing ly  th e  
o rg an ’s fu n c tio n  m u s t be a com plex  one.

L e g a i t  fu r th e rm o re  rep o rts  to  have  fo u n d  chains of H erring  b od ies in 
th e  h e ig h t o f th e  p a ra v e n tr ic u la r  o rgan  w hich he believes to  have  d e riv ed  from  
th e  h y p o th a la m ic  n eu ro sec re to ry  nuclei. H ow ever, G om ori-positive su b s ta n c e  
m ay  be fo rm ed  in  th e  ep en d y m a and  th e  secre te  m ay  sp read  in  th e  w a y  o f 
b asa l e p en d y m a  cell processes sim ilar to  th e  ch a in s  of H erring  bod ies [19]. 
W e ask  th e  q u es tio n  w h e th e r th e  H errin g  bod ies m ay  n o t be a re su lt o f  th e  
ep en d y m a sec re tio n . T he ex tensive  surface fo rm ed  b y  th e  cy top lasm ic  p ro c ­
esses o f  th e  p a ra v e n tr ic u la r  o rgan  a n d  th e  m u lti tu d e  of capillaries a re  in d i­
ca tiv e , a t  a n y  ra te ,  o f a h igh m etabo lic  a c t iv i ty  w hich  calls a t te n tio n  to  th e  
im p o rtan ce  a tta c h in g  to  th e  organ  an d  reco m m en d s a fu r th e r  in q u iry  in to  its  
function .

T he m ost re m a rk a b le  fea tu re s  rev ea led  b y  our co m p ara tiv e  s tu d ie s  
w ere th e  a b u n d a n c e  o f secrete  in  th e  e p en d y m a  o f th e  v en tric le  w all, re sp e c ­
tiv e ly  th e  g enera l fo rm a tio n  of G om ori-positive m a te ria l in th e  ep en d y m al cells.

E x p e r im e n ta l re su lts  ach ieved  in  th e  la s t  few  years have  so m e w h a t 
changed  o u r fo rm er n o tio n  of th e  n eu ro sec re to ry  fu n c tio n  [1, 2, 4, 10, 18, 21]. 
I t  has m ade i t  e v id e n t th a t  th e  ab ility  to  sec re te  is n o t lim ited  to  th e  h y p o ­
th a lam ic  nucle i b u t  is sh a red  b y  th e  m a jo r ity  o f n e rv e  cells. W h a t is sec re ted  
m ay  be e ith e r  lipo ids or d iffe ren t m e d ia tin g  su b stan ces  or G om ori-positive  
m a te ria l. I t  also ap p ea rs  th a t  h y p o th a lam ic  n eu ro sec re tio n  is ju s t  a sp ecia lized  
form  o f th e  genera l fu n c tio n . F u rth e rm o re  o u r ex p erim en ts  have rev ea led  a 
resem blance  b e tw een  th e  cells of th e  su b co m m issu ra l o rgan  and  th e  e p e n d y m a  
in th e  genera l c a p a c ity  to  produce  a secre te  s im ila r to  th e  one d isch arg ed  b y
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th e  h y p o th a la m u s . T h u s  th e  stud ies th a t  th e  ep en d y m al cells p ro d u ce  G oinori- 
p o s it iv e  su b stan ce  —  w h ich  we w ould  te rm  “ ependym al n eu ro sec re tio n ”  or 
“ ep en d y m o sec re tio n ”  —  h a v e  fu rn ish ed  som e new  d a ta  to  th e  m o d ern  p e rc e p ­
t io n  o f  neu rosecre tion .

T h e  ep en d y m al cells a re  th e  least d iffe re n tia te d  elem ents in  th e  n erv o u s 
s y s te m . So th e  sec re to ry  fu n c tio n  is n o t o n ly  a general fe a tu re  o f  th e  n erv o u s 
s y s te m  b u t  an  a n c ie n t one.

T he m orpho log ical te s ts , how ever, co u ld  on ly  go so fa r  as to  p ro v e  th e  
a b i l i ty  o f th e  e p en d y m a  to  p roduce a G om ori-positive  secre te . T h e  fu r th e r  
q u e s tio n  w h e th e r or n o t  th e  epen d y m al sec re tio n  has an y  h o rm o n a l effect 
s im ila r  to  th a t  o f th e  h y p o th a la m o -h y p o p h y se a l colloid, has re m a in e d  u n d e ­
c id e d  an d  i t  m u st be le f t fo r th e  p h ysio log ica l ex am in a tio n s now  in  p rogress 
to  g ive th e  answ er.

T he n e x t q u es tio n  to  a p p ea r in  a new  l ig h t w as th a t  o f h y d ro en cep h a lo - 
c r in ia , f ir s t  described  b y  Co l l i n  [6 ] as th e  tra n s fe r  o f n eu ro sec re te  to  th e  
c e re b ra l ven tric les. So fa r , th is  p h en o m en o n  w as m ostly  so ex p la in ed  t h a t  th e  
G o m o ri-p o sitiv e  m a te r ia l o f  th e  cereb ro sp in a l flu id  ta k e s  its  o rig in  from  th e  
h y p o th a la m ic  secre tion  [7, 13]. Now th a t  th e  general a b ility  of th e  ep en d y m a l 
cells to  p roduce G om ori-p o sitiv e  su b stan ce  h a s  becom e m an ife s t, th e  e x p la ­
n a t io n  suggests its e lf  t h a t  th e se  cells d isch arg e  th e ir  secrete  in to  th e  v en tric le s .

O n th e  basis o f o u r ex p e rim en ta l re s u lts ,  g rea te r im p o rtan ce  h as  to  be 
a t ta c h e d  to  th e  e p e n d y m a l cells th a n  h as  b een  done so fa r. T he ep en d y m a  
a p p e a rs  b o th  gen e tica lly  a n d  h isto log ica lly  a s  th e  m ost c e n tra l p a r t  o f th e  
n e rv o u s  system , co m p ris in g  th e  least d if fe re n tia te d  cells o f th e  em b ry o n a l 
n e u ra l  tu b e . The fa c t t h a t  i t  shows f re q u e n t m itoses even in  a d u lt  age is a 
c le a r  sign  of its  a b ility  to  reg en e ra te . I ts  cell p rocesses w hich enm esh  th e  w hole 
o f  th e  nervous sy s tem  es tab lish  in te rc o n n e c tio n s  betw een  th e  cap illa rie s , th e  
n e rv e  cells and  th e  liq u o r. R ecen t e lec tronm icroscop ic  find ings [8 , 9] do n o t 
f a v o u r  th e  view  to  re g a rd  th e  ep en d y m al processes m erely  as su p p o r tin g  ele­
m e n ts  b u t  prove th a t  th e  fib res are a lw ays en w rap p ed  in  p lasm  sh e a th s . As 
p o in te d  o u t in  one o f  o u r p rev ious s tu d ies  [19], i t  is h a rd ly  possib le  t h a t  an y  
c h a n g e  in  th e  m e tab o lism  o f th e  nerve cells shou ld  go w ith o u t co rresp o n d in g  
c h a n g e s  in  th e  b lood , th e  liq u o r space a n d  th e  closely re la te d  ep en d y m a l 
e le m e n ts . L e g a i t ’s o b se rv a tio n  (13, page 81) o f  a resem blance in th e  m o rp h o ­
lo g ica l changes o f th e  n e rv e  cells o f th e  h y p o th a la m u s  and  th o se  o f  th e  cere­
b ra l v en tric le  and  th e  e p e n d y m a  seem s now  co m p le ted  w ith  our fin d in g s th a t  
i t  is a  general a b ility  o f  th e  ep en d y m a to  p ro d u c e  a G om ori-positive su b s ta n c e  
w h ic h  occurred , th o u g h  w ith  d iffe ren t in te n s i ty , in  th e  v en tric le  o f each  b ra in  
re g io n . W e suppose t h a t  th e re  is a ce rta in  r e la tio n  betw een  th e  ep en d y m o sec re ­
t io n  in  th e  various ce re b ra l regions such  as th e  te lencephalon , d ien cep h a lo n , 
m esen cep h a lo n , m e ten cep h a lo n  and  m y e len cep h alo n , an d  th e ir  m e tab o lic  
s ta te s  an d  functions.
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B u t th e  role p lay ed  b y  th e  “ e p e n d y m a l n eu ro sec re tio n ” on th e  n e rv o u s  
sy s tem  a n d  on th e  fu n c tio n  o f the w hole o rg a n ism , is s till unknow n a n d  a w a it 
e lu c id a tio n .

Sum m ary

The paraventricular organ and the ventricular ependyma in fish, amphibia, reptiles, 
birds and mammals were subjected to comparative studies.

A Gomori-positive granulo-colloidal substance occurred in the ependyma of each 
examined species.

The process of differentiation of the paraventricular organ and the ependyma of the 
ventricle and the presumable importance of the Gomori-positive secretion have been 
discussed.
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ЭПЕНДИМАЛЬНАЯ НЕЙРОСЕКРЕЦИЯ II.
ГЁМЁРИ-IЮЛОЖИТЕЛЬНАЯ СЕКРЕЦИЯ 11АРАВЕНТРИКУЛЯРНОГО ОРГАНА 

И ЖЕЛУДОЧКОВОЙ ЭПЕНДИМЫ У РАЗЛИЧНЫХ видов ПОЗВОНОЧНЫХ

Б. ВИГ, Б. АРОШ, П. ЗАРАНД, И. ТЁРК и Т. ВЕНГЕР

Авторы исследовали и сравнивали паравентрикулярные органы и желудочковую 
эпендиму рыб, земноводных, пресмыкающихся, птиц и млекопитающих.

В эпендиме каждого исследованного вида позвоночных можно выявить Гёмёри- 
положительное, гранулоколлоидальное вещество.

Трактуется процесс дифференциации паравентрикулярного органа и желудоч­
ковой эпендимы, и дается предположение о значении паравентрикулярной и эпендималь­
ной Гёмёри-положительной секреции.
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EPENDYMALE NEUROSEKRETION. II.
Die Gomori-positive Sekretion des Paraventrikularorgans und des Kammerependyms bei

verschiedenen Wirbeltieren.

B. VIGH, В. ÁROS, P. ZARÁND, I. TÖRK und T. WENGER

Das Paraventrikularorgaii sowie Kamraerependym von Fischen, Amphibien, Reptilien, 
Vögeln und Säugern wurde untersucht und verglichen.

Bei sämtlichen untersuchten Arten war Gomori-positive granulokolloidale Substanz 
im Ependym anzutreffen.

Der Differenzierungsprozeß des Paraventrikularorgans und Kammerependyms sowie 
die wahrscheinliche Bedeutung der paraventrikulären und ependymalen Gomori-positiven 
Sekretion werden besprochen.

D r. B éla V i g h : B u d a p e s t ,  IX . T űzo ltó  u . 58. S zövet- és F e jlő d és tan i I n té z e t ,  
H u n g ary

D r. B éla  Á r o s : B u d a p e s t ,  IX . T űzo ltó  u . 58. S zövet- és F e jlő d és tan i I n té z e t ,  
H u n g ary

D r. P é te r  Z a r á n d : B u d a p e s t, IX . T űzo ltó  u . 58. Szövet- és F e jlő d és tan i In té z e t ,  
H u n g ary

D r. I s tv á n  T ö r k : B u d a p e s t, IX . T űzoltó  u . 58. S zö v e t-és  F e jlő d éstan i In té z e t ,  
H u n g ary

D r. T ibo r W e n g e r : B u d ap est, IX . T ű zo ltó  u . 58. Szövet- és F e jlő d é s ta n i 
In té z e t, H u n g a ry
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