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Myel ina ted  and  non-mye l ina t ed  nerve  fibres of the  pos- 
ter ior  commissure  are in close con tac t  wi th  the  base of the  
SCO cells. 

The dis ta l  region of the  SCO cells ex t ends  f rom the  
supranuc lear  zone to  the  cell surface which p ro tudes  into 
the  t h i rd  ventr ic le  (Figure 2). In  the  area immed ia t e ly  
above the  nucleus, there  are c is ternae  of rough re t iculum 
ar ranged  in rows which  are parallel  to the  long axis of the  
cells, and  r ibosomes b o t h  free and organized into poly-  
somes. There  are also granules of med ium electron dens i ty  
wi th  a cent ra l  e lectron dense core su r rounded  by  a clear 
halo ( type  B, Figure  3c), and  a small  Golgi appa ra tu s  
made  up of vacuoles,  c is ternae  and  vesicles; coa ted  ve-  
sicles are p re sen t  near  the  Golgi appa ra tus  (Figure 3). In  
the  apical zone, there  are vacuola ted  and non-vacuo la ted  
electron dense granules ( type A, Figure 3a and b), and  
granules of m e d i u m  electron dens i ty  wi th  a cent ra l  elec- 
t ron  dense core su r rounded  by  a clear halo ( type B). Also 
p resen t  in this  zone are numerous  mi tochondr i a  wi th  a 
dense mat r ix .  At  the  free surface there  are numerous  
microvill i  con ta in ing  2-3 f i laments  and cilia of the  9 + 2 
t ype  (Figure 2). In  the  zone of con tac t  be tween  ependy-  
real ceils, typ ica l  t e rmina l  bars  are observed and a t  t h e  
cellular apex  there  are few cy toplasmic  p ro t rus ions  filled 
wi th  small  granules.  

These observat ions ,  when compared  wi th  those made  
on the  s u m m e r  SCO cells, d e m o n s t r a t e  t h a t  in the  win te r  
there  is a reduc t ion  in the  deve lopmen t  of the  Golgi ap- 
pa ra tus  and  t h e  n u m b e r  of t he  t y p e  A and  B granules.  
Moreover,  also the  t ype  C secret ion is s t rong ly  reduced 
and confined in the  basal  region, while in the  s u mmer  th is  
t ype  of secret ion is well r epresen ted  also in the  R E R  
cis ternae paral lel  to the  long axis of t he  ceils t h a t  are 
found in the  supranuclear  zone. The reduc t ion  of the  
Golgi appa ra tus  is p robab ly  re la ted  to the  lower secre tory  
act iv i ty ,  and  so is t he  d i sappearance  of t h e  ample sacks 
of secre tory  mate r ia l  f rom the  SCO basal  region, and the  
appearance  in the i r  place of large vacuoles.  The secre tory  
mater ia l  ( type C) of low electron dens i ty  p resen t  in the  
basal  region of the  SCO, very  a b u n d a n t  in the  s u m m e r  
and scarce in the  winter ,  is p ro b ab l y  to be identif ied wi th  
the  mater ia l  Gomori  and  P A S  posi t ive  descr ibed wi th  the  
l ight  microscope,  which  dur ing  t h e  win te r  decreases and  
disappears .  At  the  cellular apex,  dur ing s t rong  apocrine-  
like secre tory  ac t iv i ty  in the  summer ,  several  cy toplasmic  
protus ions  are present .  In  the  winter ,  t he  reduced apo- 
crine-like secre tory  ac t iv i ty  is also shown b y  the  decrease 
of cy toplasmic  profus ions ;  the  increase of microvilli  in 
this  per iod would be re la ted  to  this.  No sexual  difference 
has been  found.  
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Summary. The n u m b e r  of SEC in the  h y p o t h a l a m u s  of the  ra t  change  dur ing the  ovar ian  cycle (5-8 cells in oestrus,  
100 cells in d ioes t rus  per  ven t r icu la r  surface). The changes  in the  n u m b e r  as well the  morpho logy  of t he  SEC suppor t  
the  hypo thes i s  t h a t  t h e y  are of mesenchyma l  nature .  

The exis tence of free cells on the  surface of the  epen- 
d y m a  ( supraependymal  cells) and the  choroid plexus  
(epiplexus ceils) has  been known  for some t ime  ~. Recen t ly  
wi th  the  appl ica t ion  of SEM (scanning electron micro- 
scopy) techniques ,  the  ques t ion  of the  dis t r ibut ion,  mor-  
pho logy  and  func t ion  of the  sup raependyma l  cells has  
become ac tua l  agatha-6. In  the  hypo tha l amus ,  these  cells 
have  been  found on the  surface of t he  nonci l ia ted areas of 
the  ependyma ,  especial ly in the  p rox imi ty  of the  recessus 
infundibular i s  7-9. In  th is  area the  h y p o t h a l a m i c  epen-  
d y m a  shows cyclic changes  a t  the  apical  cell poles, i.e., 
va r ia t ions  in t he  q u a n t i t y  of microvill i  and  size of pro-  
t rusions,  as well as release of cellular materiaI .  These 
changes  can be corre la ted  wi th  the  phases  of the  ovar ian  
cycle s, 10,11. The na tu re  of the  sup raependyma l  cells in the  
h y p o t h a l a m u s  is an in tens ive ly  discussed topic.  On the  
basis of the i r  morpho logy  and  cytological  charac te r i s t ica  
and d is t r ibut ion ,  i t  was suggested t h a t  t h e y  m a y  be me- 
s enchymal  cells w i th  phagocy t i c  ac t iv i ty  involved in the  
renewal  of th is  region of the  e p e n d y m a  and general ly 
act ive  in t he  t r a n s p o r t  of cell debris  1=. In  connect ion  wi th  
th is  hypothes i s ,  the  ques t ion  which  was i n v e s t i g a t e d  in 
this  s t u d y  is w h e t h e r  the  cell n u m b e r  and  the  surface 
morpho logy  of the  s u p r a e p e n d y m a l  ceils in t he  hypo-  
t ha l amus  show var ia t ions  which correlate  wi th  the  cyclic 
changes  of the  e p e n d y m a  dur ing  the  ovar ian  cycle in the  
rat .  

Methods. Subjec ts  were 24 females and 6 males Sprague-  
Dawley  rats.  The animals  were ma in t a ined  on a reversed 
l ight ing schedule (12 h light,  12 h darkness) .  The es t rous  
cycle was control led  dai ly by  s tudy ing  of the  vaginal  
cy to logy 13. The females were killed in groups  of 6 animals  
in d i f ferent  phases  of the  es t rous  cycle. The males were 
sacrified in 2 groups,  one af ter  t he  'dark '  hours,  the  o the r  
af ter  the  ' l ight '  hours.  

1 The author is indebted to Mrs. H. ERMEL for expert technical 
assistence and to Miss IK. RASCHER, B. A. for critical reading of the 
manuscript. Supported by DFG (IV[e 559/1). 
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Fig.  1. S u p r a e p e n d y m a l  cell (SEC) wi th  some processes a n d  c y t o p l a s m i c  l a m i n a r  folds. Fig.  2. SEC w i t h o u t  l a m i n a r  folds. Fig.  3. SEC wi th  
consp icuous  c y t o p l a s m i c  l a m i n a r  folds. Fig.  4. SEC wi th  a fo rm s imi lar  to the  m a c r o p h a g e s  in cul ture .  Fig.  5. Ou te r  bo rde r  of a l a m i n a r  fold 
(see F igure  3). 
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The f ixat ion and p repa ra t ion  for the  SEM was made  as 
previously  repor ted  7. The specimens  were observed wi th  
a Jeol Scanning Microscope JMS 35 at  25 I~V af ter  being 
coated wi th  gold in a spu te r ing  appa ra tus  L W U  (Mtin- 
chen). 

Results  and discussion. The sup raependyma l  cells 
(SEC) in bo th  sexes were localized on the  nonci l ia ted 
ependyma l  surface of the  hypo tha l amns .  This  area cor- 
responds  to the  pro jec t ion  of the  arcuate  nucleus and to  
the  major  pa r t  of the  hypophyseo t rop i c  area ~. The 
g rea tes t  concen t ra t ion  of these  cells was found on the  an- 
ter ior  p a r t  of the  area, near  t he  re t roch iasmat ic  region 
and the  t rans i t ion  zone be tween  ciliated and non- 
ciliated areas. The res t r ic t ion  of the  SEC to th is  area was 
observed dur ing  all phases  of the  ovarian cycle. The cell 
number ,  however ,  var ied f rom phase  to phase  as follows: 
Oestrus:  be tween  5 and  8 sup raependyma l  cells per ven-  
t r icular  surface;  me toes t rus :  be tween  70 to 80 cells; di- 
oestrus:  be tween  95 and 100 cells; pro-oes t rus :  35 to  45 
cells per  ven t r icu la r  surface. These var ia t ions  were no t  
observed in the  males, which  showed an average of 25 to 
35 ceils. 

Four  basic morphologica l  t ypes  of SEC could be de- 
t e rmined  according to the  n u m b e r  and shape of the i r  pro- 
cesses, which take  up differing degrees of con tac t  wi th  the  
ependyma .  On some occasions the  processes even p ro t rude  
be tween  the  e p e n d y m a l  cells. These forms or types  have  
been found in all phases  of the  ovar ian cycle, a l though no 
phase  shows exclusively one type .  The type  which has 
2 or 3 processes and some cytoplasmic  laminar  folds 
(Figure 1) is the  mos t  common,  followed by  the  type  
wi thou t  the  laminar  folds (Figure 2). The type  wi th  
enormous  laminar  folds t h a t  cover several  ependymal  
cells was found more  f requen t ly  dur ing oestrus  t han  in 
any  other  phase  (Figure 3), whereas  the  one wi th  m a n y  

th in  processes is more  f requen t  dur ing  di-oestrus (Figure 
4). This la t te r  form is similar to the  macrophages  in vi tro 14. 

The outer  borders  of the  laminar  t ype  (Figure 5) pos- 
sess m a n y  th in  finger-like as well a s spherical  pro t rus ions  
which m a y  be re la ted  to funct ions  of part icle  uptake,  cell 
locomotion and/or  renewal  of the  cell m e m b r a n e  ~5. Al- 
t hough  these l aminar  extens ions  are morphological ly  no t  
similar to the  ruffled borders  of the  macrophages  in vitro, 
this  canno t  be used as an a r g u m e n t  agains t  the  inter-  
p re t a t ion  of the  SEC as macrophages ,  because the for- 
ma t ion  of ruffled borders  depends  on the  na tu re  of the  
under ly ing  subs t r a t e  1~. These four  morphological  t ypes  
p robab ly  correspond to  d i f fe rent  behaviora l  expressions 
which each cell shows as an answers  to env i ronmenta l  
necessit ies by al ter ing its shape  and  its processes. This  
a s sumpt ion  poin ts  to a s imilar i ty  of the  SEC to mesenchy-  
mal  cells. W i t h o u t  exper imenta l  da t a  to prove  the  con- 
t rary ,  the  var ia t ions  in cell n u m b e r  mus t  be in te rpre ted  as 
being d e p e n d e n t  upon such env i ronmen ta l  factors as 
cyclic changes  in the  e p e n d y m a  itself. On the  basis of 
previous s tudies  ila vitro,  the  above -men t ioned  behaviora l  
aspects  are no t  comparab le  to those  of the  neurons and 
neuroglia ~5. I t  is also difficult  to imagine the  migrat ion of 
neurons  and neurogiia  cells across the  e p e n d y m a  into the  
ventr icle  in adul t  animals.  For  these reasons, and ac- 
cording to the  hypothes i s  of BLEIER eL a112, t he  SEC 
could be considered to be a specialized popuIat ion of me- 
senchymal  cells involved in the  renewal  of the  e p e n d y m a  
as well as the  t r anspo r t  of cell debris  and foreign particles.  
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Summary .  E x p e r i m e n t s  show t h a t  osmotic  grad ien t  has  a role in the  absorp t ion  of water  by  the  semi-cleidoic egg of 
Calotes versicolor. The observa t ions  also indicate  t h a t  in na tu re  the  eggs need to be laid in wa te r - s a tu ra t ed  soil and can 
easily w i t h s t a n d  f looding b u t  no t  dryness.  

The absorp t ion  of copious amoun t s  of wa te r  (5 t imes  
the  a m o u n t  in f reshly  laid eggs) by  the  eggs of the  lizard, 
Calotes versicolor during the  entire per iod of incubat ion  
is a physiological  necess i ty  1. The p resen t  communica t ion  
repor t s  on the  role of the  osmot ic  g rad ien t  in the  absorp-  
t ion of water ,  and also on some ecological pa r ame te r s  
necessary  for the  d e v e l o p m e n t  of the  eggs of Calotes. 

Mater ia ls  and methods. Eggs, ob ta ined  from the  uteri  of 
gravid females, were incuba ted  on co t ton  beds  f looded 
wi th  glass-disti l led wa te r  1 and embryos  s taged".  The 
surface area of eggs was calcula ted according to the  
formula  for a pro la te  spheroid a. To s tudy  the  role of 
osmotic  pressure  in wa te r  uptake ,  the  eggs were incuba ted  
on co t ton  beds  soaked w i t h  d i f fe rent  concen t ra t ions  of 
sodium chloride. W a t e r  f looding - a normal  possibi l i ty  in 
na ture  since the  eggs are usual ly laid in the  ra iny season 
and depos i ted  unde rg round  - was s imula ted  by  comple te  
immers ion  of the  eggs in water .  The eggs were incuba ted  on 
dry  co t ton  beds in a glass chambe r  conta in ing  a beaker  
filled wi th  wa te r  ( env i ronmen t  of 100~o humidi ty )  to t e s t  

whe ther  the  eggs laid af ter  the  end of the  ra iny  season2 
can survive condi t ions  where  p r e sumab ly  only wa te r  
vapour  and no wa te r  is avai lable in soil interst ices.  The in- 
cuba t ion  of egg in a desiccator  ( env i ronment  of 0% humi-  
dity) was made  to ascer ta in  the  ra te  of water  evapora t ion  
f rom the  egg to elucidate the  na tu re  of egg shell. During 
incubat ion,  the  surface area of the  egg increases f rom 
abou t  3.0 cm 2 to about  8.0 cm ~, and  consequent ly  eggs 
of d i f ferent  sizes were used in these  exper iments .  

Results  arzd discussion. The mechan i sm of water  up take  
by  the  eggs of Calotes versicolor appears  to be passive, and 
med ia ted  by  an osmotic  gradient ,  because a) the higher  
the  osmotic  pressure exer ted  by  the  env i ronmenta l  
liquid, the  less was the  up take  of wa te r  (Figure, Table I) ; 
b) the  eggs comple te ly  immersed  in water  did no t  differ 
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