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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.  

14 j.  p. REVEL, P. HOCH and D. Ho, Expl. Cell Res. 84, 207 (1974). 
15 K. MELLER, P. I~ESTRES, W ~, BREIPOHL a n d  M. WAELSCH~ Cell 

Tiss. Res. 148, 227 (1974). 
~ J. P. REVEL, Proc. 7th SEM Syrup., Part III (IIT Research Ins- 

titute, Chicago 1974}, p. 542. 

On the Mechanism of Water Uptake by the Developing Eggs of Calotes versicolor 

S U R E S H  C. G O E L  

Department  o/Zoology,  Poona  University,  Poona 411 007 (India),  18 March  1976. 

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 

1 S. C. GOEL, J. zool. Soc. India 25, 37 (1973). 
2 g .  MUTttUKKARUPPAN~ P. I{ANAKArvIBIKA~ V. MANICKAVEL a n d  

K. VE~RARAGHAVA~, J. Morph. 130, 479 (1970). 
a j.  D. YouNg, Proc. zooI. Soc. London 120, 455 (1950). 
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Table I. Effect of Osmotic pressure, created by different concentrations of sodium chloride, on the eggs and embryos of Calotes versicolor 

Osmotic Egg weight 
pressure on day 0 
(mOsm) (mg) 

Parameters on day 24 

Egg weight Embryo weight 
(rag) (rag) 

Increase in egg weight during experiment 

Stage of embryo Absolute weight Original weight 
(mg) b (mg) (%) 

0.0 406 (7) 869 (4) 106 (4) 38 463 114.0 
186.3 444 (7) 664 (5) 83 (5) 38 ~ 220 49.5 
372.6 393 (7) 415 (5) 43 (3) 34 22 5.6 
745.2 438 (7) a _ _a _ 

~AII eggs or embryos in a group were calleetively weighed and the means calculated. Figures in parentheses indicate the uumber of eggs or 
embryos, b On day 0 the embryos were at stage 29. r Embryo with webbed digits, a feature of stage 36. aAll eggs contained dead embryos when 
opened on day 12. 
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The effects of osnmtic pressure, created by different concentrations 
of sodium chloride, on water exchange between the egg of Calotes 
and the environment. 

f r o m  c o n t r o l s  in  t h e  a m o u n t  a n d  r a t e  of t h e  w a t e r  ab -  
s o r b e d  4 (Tab l e  I I ) ;  c) t h e  eggs  e x p o s e d  t o  1 0 0 %  or  0 %  
h u m i d i t y  l o s t  w a t e r  a t  a c h a r a c t e r i s t i c  r a t e  (Tab l e  I I ) .  
T h i s  s e e m s  to  c o n f i r m  t h e  h y p o t h e s i s  of PACKARD 5 
r e g a r d i n g  t h e  ro le  of o s m o t i c  g r a d i e n t  in  w a t e r  a b s o r p t i o n  
b y  r e p t i l i a n  eggs.  H o w e v e r ,  w e  b e l i e v e  t h a t  t h e  o s m o t i c  
g r a d i e n t  is c r e a t e d  d u e  t o  t h e  s e m i p e r m e a b l e  n a t u r e  
of e x t r a e m b r y o n i c  m e m b r a n e s ,  a n d  n o t  of t h e  egg  s h e l l  as  
s u g g e s t e d  b y  PACKARD 5, b e c a u s e  in  Calotes  t h e  egg  she l l  
is  f r e e l y  p e r m e a b l e  t o  w a t e r  a n d  a l s o  t o  u r e a  a n d  v a r i o u s  
dyes% 

T h e  c o n s i d e r a b l e  i n h i b i t o r y  e f f ec t s  on  t h e  d e v e l o p m e n t  
a n d  g r o w t h  of t h e  e m b r y o s  i n  t h e  o s m o t i c  p r e s s u r e  
e x p e r i m e n t  ( T a b l e  I) a p p e a r  t o  be  e i t h e r  d u e  to  d i s t u r b e d  
o s m o t i c  p r e s s u r e  i n s i d e  t h e  egg,  or  t o  l ow  a v a i l a b i l i t y  of 
w a t e r  t o  t h e  e m b r y o s .  T h e  l o w  s u r v i v a l  r a t e  of t h e  em-  
b r y o s  fo r ced  us  t o  t e r m i n a t e  t h e  e x p e r i m e n t  a f t e r  24 d a y s .  

4 The complete immersion of egg does not lead to hypoxia, a distinct 
probability in cleidoic egg of hen. 

s G. C. PACKAR1), Am. Nat. lOG 667 (1966). 

Table II. Effects of different humidity environments on the rate of water exchange by the eggs of Calotes versicolor 

Humidity of Egg parameters at 0 t7 Changes in egg weight after 24 h Developmental 
environment stage of con- 

Sureface area Weight Absolute weight (mg) Original weight (%) Per cm 2 tainedembryo �9 
(era ~) (rag) 

Control 2.99 468 6 1.3 2.0 31- (1) 
6.96 1545 54 3.5 7.8 41 (1) 
7.89 2184 88 4.0 11.2 41- (1) 

Water-immersed 2.99 478 17 3.6 5.7 31- (1) 
6.43 1388 53 3.8 8.2 40+ (1) 
7.95 2150 34 1.6 4.3 40+  (1) 

100% humidity 2.99 439 -36 -8.2 12.0" 32-- (1) 
5.17 992 56 -5.6 ]0.8 35- (1) 
6.72 1528 72 -4.7 -10.7 41- (1) 
6.96 1611 -81 -5.0 -11.6 41- (1) 
8.02 2114 ]06 -5.0 -13.2 4 i -  (1) 

0%humidi ty  2.99 482 272 -56.4 -90.9 b 31 (1) 
4.48 800 -406 -50.8 -90.6 37+ (1) 
6.71 1534 -590 -38.5 87.9 40+ (1) 
7.22 1708 -570 -33.4 -78.9 40+ (1) 
7.70 2017 -642 -31.8 -83.4 41- (1) 

Number of embryos in parentheses, b In these experiments the egg becomes soft and ultimately gets wrinkled. Stage 41-embryo morbid, others 
dead. ~In another experiment (embryo stage 29+),  after 72 h, the embryos had feeble heart beat, and retarded growth and development. 
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I t  is n o t e w o r t h y  t h a t  the  ra te  of wa te r  exchange,  
expressed  as mg water /cm2/day,  showed l i t t le  var ia t ion  
f rom expe r imen t  to  e x p e r i m e n t  under  0% h u m i d i t y  
(0.83-1) and  100% h u m i d i t y  (0.80-1), t h a t  is, when  the  
egg ac tua l ly  lost  wa te r  to the  env i ronmen t ;  on the  o ther  
hand ,  the  var iance  was high in contro l  (0.11-1) and wa te r  
immersed  eggs (0.52-1), t h a t  is, when  the  egg absorbed  
water  f rom the  env i ronment .  

The eggs incuba ted  unde r  0% h u m i d i t y  lost  over  75% 
of the i r  to ta l  wa te r  con t en t  wi th in  24 h, and  95% wi th in  
50 h. The ra te  of wa te r  loss (75 to 91 mg/cm~/day) f rom 
the  in t ac t  eggs of Caloles unde r  0% h u m i d i t y  is abou t  2 

magn i tudes  h igher  t h a n  t h a t  f rom the  eggs of the  tortoise,  
Testudo (0.8 1.0 mg/cm~/day) ,  and  domest ic  hen  (1.7 
mg/cm~/day) a. The pe rcen tage  losses in weight  af ter  
24 h in case of the  lizard, tor to ise  and  hen eggs are 
32 56%, 0.15-0.18~o, and 0.19~o respect ively.  This is 
pe rhaps  due to the  presence  of the  numerous  large pores  
in the  egg shell of the  lizard a, ~. 

Author's unpublished observations: the egg shell is freely per- 
Ineable to trypan blue, methylene blue, eosin, urea and many other 
solutes. 

La population germinale des gonades chez des embryons  chim~res obtenus par l 'association de 
fragments  de blastodermes de Caille japonaise et de Poulet domest ique 

Germinal  Population of Gonads in some Chimerical Embryos  Obtained by Connectin~ Pieces of 
Japanese Quail and Domest ic  Chick Blastoderms 

E. DIDIER et N. FARGEIX 

Laboratoire de Biologic Animale, Universitd de Clermont, B. P. dS, F-63170 Aubi~re (France), 28 ]anvier 7976. 

Summary. The exper imen ta l  real izat ion of chimerical  embryos  (MARTIN'S ~a technic) permi t s  a q u a n t i t a t i v e  apprec ia t ion  
of t he  modal i t ies  of the  colonizat ion of quail  gonads  by  chick germ cells. Resul ts  d e a r l y  show t h a t  na tu re  and origin 
of the  somat ic  pa r t  of the  gonad  areas set t le  the  charac ters  of the  geni ta l  r idges popula t ing ,  and  specially the  specific 
index  of a s y m m e t r y  expressed  by  the  percen tage  of PGC colonizing the  r i gh t  gonad.  

Chez les Oiseaux, les recherches  exp6r imenta les  de 
FARGEIX 1'2, FARGEIX et  Didier  ~, DIDIER et FARGEIX 4, 
DIDIER, FARGEIX et BERGEAUD 5 et  de t~ERGEAUD 6 out  
montr6  que le nom bre  de gonocytes  fix6s par  les crates 
g6nitales d @ e n d  o rd ina i r emen t  de l ' impor tance  quant i -  
t a t ive  du terr i to i re  gonadique  et  non pas  du lot  initial  de 
cellules germinales  (CGP) con tenues  dans  le croissant  de 
Swift,  sugg6rant  ainsi l ' ex is tence  d ' u n  contr61e exer t6  par  
le soma sur la popu la t ion  germinale  in t ra -gonadique .  Ce 
probl~me peu t  par  ailleurs ~tre abord~ grace aux possi- 
bilit6s d 'associa t ions  ent re  des crates g6nitales et  des 
CGP p r o v e n a n t  d 'esp~ces diff6rentes,  telles qu ' en  on t  pu 
ob ten i r  ~IMON 7, REYNAUD 80U TACHINANTE 9. 

Dans  ce t te  perspect ive ,  nous  nous sommes  propos6s 
d '6 tud ie r  d ' u n  po in t  de vue quan t i t a t i f  la colonisat ion des 
gonades  de la Caille pa r  des gonocytes  de Poulet .  Les ca- 
rac t6r is t iques  d6 te rminan tes  du choix de ces 2 esp~ces 
sont,  d ' une  p a r t  la s t ruc ture  nucl6aire part icul ibre de la 
p lupa r t  des cellules embryonna i r e s  de Caille qui p e u v e n t  
~tre utilis6es c o m m e  de v6ri tables  <~marqueurs biotogi- 
quest> (LE DOUARINI~ d ' au t r e  p a r t  l ' ex is tence  de diff6- 
fences  sp6cifiques ent re  le Pou le t  e t  la Caille dans  l ' index  

Tableau I. R6sultats g6n6raux des expdriences 

Rdsultats Nombre Stade moyen Nombre moyen 
obtenus de cas (selon de gonoeytes 

H. et H.) 

5~orphogen~se mauvaise 
et agdn6sie gonadique 5 22 0 
Gonades Poulet 1 26 1279 
Gonades Poulet et 
gonades Caille 5 26 981 
Gonades Caille 16 24 222 

de r6par t i t ion  asym6tr ique  des CGP ent re  les deux crates 
g6nitales (FAR6EIX et  DIDI~R~L DIDIER et FAROEIX~2). 

La m6thode  utilis6e est  celle mise au po in t  par  MAR- 
TINIS; elle consiste  & associer in ovo des f ragments  de 
b las todermes  de Caille (souche G6romoise) e t  de Pou le t  
(race Hubbard)  pr61ev6s aux s tades  8 & 14 de HAMBUR- 
GER et HAMILTON 14. L 'exp6r ience  r6alis6e est  sch6ma- 
tis6e dans  la Figure  1. Afin d '~l iminer  l ' i n te rven t ion  6ven- 
tuelle de gonocytes  de Caille en migra t ion  dans  la circu- 
la t ion sanguine,  la major i t6  de l 'aire vasculaire du frag- 
m e n t  Caille est  r6s6qu6e. Le d6ve loppement  des embryons  
chimbres ob tenus  est  poursuivi  jusqu ' au  5e jour  de Fin- 
cuba t ion  (stades 22 & 27 de HA~BIJRG~R et  HAMILTOI~). 

Rdsultats. Malgr6 une morta l i t6  tr~s impor t an t e  (95% 
environ) nous a v o n s  pu ob ten i r  27 embryons  chimbres 
su f f i samment  d6velopp6s pour  que les gonocytes  pu issen t  
6tre d6nombr6s  dans  les crates g6nitales. Les r6sul tats  g6- 
n6raux sont  consign6s dans  le Tableau I. Dans  la p l u p a r t  
des cas, la morphogen&se gonadique  est  bonne,  bien que  
le d6ve loppemen t  du m6son6phros  soit  parfois  d6ficient.  

1 N. FARGEIX, Th~se Doct., A. O. CNRS No. 2920 (1968). 
N. FAR6EIX, Ann. Embr. Morph. 3, 107 (1970). 

3 N. FARGEIX et E. DIDIER, C. r. Acad. Sci., Paris 276, 2067 (1973). 
4 E. DIDIER et N. FARC~EIX, Arch. Anat. Hist. Embryoh 56, 33 

(1973). 
a E. DIDIER, N. FARGEIX et Y. BERGEAUD, J. Elnbryol. exp. Morph. 

32, 619 (1974). 
6 y. BERGEAUD, Th~se Doct. 36me Cycle, Clermont (1975). 
: D. SI~ION, Arch. Anat. microsc. Morph. exp. 49, 93-176 (1960). 
s G. RE'C•AUI), J. ElnbryoI. exp. Morph. 21,485 (1969). 
9 F. TACmNAN'rE, C. r. Acad. Sci., Paris 278, 1895 (1974). 

i0 N. LE DO~TARI~, Bull. biol. Fr. Belg. 703, 435 (1969). 
sl N. FARGErX et E. DIDIER, C. r. Aead. Sci., Paris 279, 2099 (1974). 
23 E. DIDIEr~ et N. FARGEIX, J. Embryol. exp. Morph., sous presse 

(1976). 
la C. MARTIN, C. r. Soc. Biol., Paris 766, 283 (1972). 
14 V. HA~BURGER et H. HAMILTON, J. Morph. 88, 49 (1951). 


