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b y  YANAGIMACHI 3. 10--50 ~1 h e a t e d  B F F  was used to  
i ncuba t e  f reshly  col lected eggs. A n  equa l  v o l u m e  of t he  
spe rm suspens ion  was added  to  th i s  p r epa ra t i on .  Ty rode ' s  
so lu t ion  rep laced  B F F  in t he  con t ro l  m e d i u m .  T he  f luid 
c o n t a i n i n g  eggs and  spe r m a t ozoa  was covered  w i t h  h e a v y  
mine r a l  oil (Squibb)  a n d  i n c u b a t e d  a t  37 ~ in a n  a tmos -  
phe re  of 5% CO 2 in air.  I n c u b a t i o n  las ted  for 1-9  h. Af te r  
i n c u b a t i o n  t he  eggs were recovered,  m o u n t e d  on  a wax-  
spot-sl ide,  f ixed ill buf fe red  fo rmal in  a n d  s t a ined  w i t h  
l acmoid  7,8. Eggs  cons idered  to  be  p e n e t r a t e d  h a d  
spe rma tozoa  in t h e  zona  pel lucida,  t he  vi te l lus ,  or h a d  
fo rmed  2 pronuclei .  

A t o t a l  of 156 Mongol ian  Gerbi l  eggs were e x a m i n e d  in 
th i s  expe r imen t .  The  F igure  shows var ious  s tages  of 
p e n e t r a t i o n  and  fe r t i l i za t ion  found  a m o n g  ova  p e n e t r a t e d  
b y  s p e r m a t o z o a  in t he  p r e s en t  in  v i t ro  sys tem.  An  
u n p e n e t r a t e d  egg is shown in F igure  a, a n d  p e n e t r a t i o n  
of t he  zona  pe l luc ida  b y  a s p e r m a t o z o o n  Can be  seen in 
F igure  b. The  v i te l lus  has  been  p e n e t r a t e d  and  t h e  second 
polar  b o d y  e x t r u d e d  in t h e  ova  shown  ill F igure  c a n d  d, 
respect ively .  F igure  e shows a n  egg w i t h  2 sets  of c h r o m a t i n  
and  a c leaved egg can  be  obse rved  in F igure  I. 

Eggs i n c u b a t e d  in B F F  + Tyrode ' s  showed a pene t r a -  
t ion  r a t e  of 32% (Table).  "Whereas i n c u b a t i o n  in Ty rode ' s  
a lone was associa ted  w i t h  a 10% p e n e t r a t i o n  ra te .  
Clearly, B F F  has  e n h a n c e d  c a p a c i t a t i o n  of e p i d i d y m a l  
spe rma tozoa  of t h e  Mongol ian  gerbi l  u n d e r  in v i t ro  con- 
di t ions .  The  bes t  p e n e t r a t i o n  r a t e  in  B F F  + Tyrode ' s  was  
a f t e r  4 -6  h i n c u b a t i o n ;  54% of t he  eggs were pene t r a t ed .  
S ign i f i can t  levels of ova  p e n e t r a t i o n  b y  s pe r m a t ozoa  
were ach ieved  in  Ty rode ' s  alone. Th i s  suggests  t h a t  spe rm 
c a p a c i t a t i o n  can  also occur  in  ce r t a in  inorgan ic  so lven ts  
in  vi t ro .  Eggs  e x a m i n e d  in t he  f i r s t  2 h of i n c u b a t i o n  
revea led  t h a t  no s p e r m a t o z o a  h a d  become  a t t a c h e d  or 
h a d  p e n e t r a t e d  t h e  zona  pe l luc ida  in  e i t he r  Ty rode ' s  + 
B F F  or Ty rode ' s  alone.  However ,  as shown  in t he  Table,  
a f t e r  3 h i n c u b a t i o n  29% of t h e  eggs in B F F  + Tyrode ' s  
h a d  been  p e n e t r a t e d ;  90% of t h e  p e n e t r a t e  d eggs h a d  
spe rma tozoa  in t h e  z o n a  pel lucida,  a n d  t h e  r e m a i n d e r  
h a d  a d v a n c e d  to  t he  p r o n u c l e a r  stage. I n  cont ras t ,  i t  m a y  
be  seen t h a t  in  Ty rode ' s  so lu t ion  a lone  no  eggs were 
p e n e t r a t e d  a t  th i s  t ime.  This  suggests  t h a t  e p i d i d y m a l  
spe rma tozoa  of t he  Mongol i an  gerbi l  requi re  a b o u t  2-3  h 

to  c a p a c i t a t e  in v i t ro  in  t he  presence  of B F F .  I n  T y r o d e ' s  
so lu t ion  a lone  t h i s  process  seems to  t a k e  longer.  YANAGI- 
MACHI ~ r epo r t ed  t h a t  h a m s t e r  s p e r m a t o z o a  c a p a c i t a t e  
in  2-4  h w i t h  B F F .  B e t w e e n  4 -6  h of i n c u b a t i o n  in 
B F F  + Tyrode ' s ,  ha l f  t he  p e n e t r a t e d  eggs h a d  spe rma-  
tozoa  in  t he  pe r iv i t e l l ine  space  or in  t h e  v i te l lus  a n d  a b o u t  
10% of t h e m  h a d  fo rmed  pronucle i .  I n  T y r o d e ' s  med ium,  
no  p r o n u c l e a r  eggs could be  found  and  t h i s  is c o n s i s t a n t  
w i t h  a s lower r a t e  of s p e r m a t o z o a  c a p a c i t a t i o n  in th i s  
med ium.  The  pe rcen tage  of eggs in  t he  p r o n u c l e a r  s tage 
doubles  be tween  6-9  h of i n c u b a t i o n  in B F F  + Tyrode ' s .  

Accord ing  to  MARSTON a n d  CHANG 9, in  v ivo  pene t r a -  
t i on  of t h e  Mongol ian  gerbi l  egg beg ins  a p p r o x i m a t e l y  
1 h a f te r  ovu la t ion .  The  f i r s t  p r o n u c l e a r  eggs were found  
2-3 h a f t e r  ovu la t ion ,  t h a t  is 1-2 h a f te r  fe r t i l iza t ion .  This  
agrees r e a s o n a b l y  w i t h  t he  t i m e  course descr ibed  for 
B F F  + T y r o d e ' s  med ium.  B e t w e e n  20-23 h a f te r  ovula-  
t ion  t he  f i rs t  c leavage  occurs  in  v ivo  and  th i s  accoun t s  for 
t he  fac t  t h a t  on ly  1 c leaved  egg was found  ou t  of 39 
p e n e t r a t e d  eggs in th i s  s tudy ,  where  i n c u b a t i o n  did  no t  
e x t e n d  b e y o n d  9 h. Poss ib ly  longer  i n c u b a t i o n  per iods  
would  yie ld  more  c leaved  eggs, s ince i t  appea r s  c leavage  
is poss ible  in these  eggs u n d e r  in  v i t ro  condi t ions .  

Zusammen/assung. Ova  v o n  mongo l i s chen  Wt is ten-  
m/ iusen Meriones unguiculatus (Gerbil l inae) w u r d e n  m i t  
S p e r m a t o z o a  aus  der  E p i d i d y m i s  in  Fot l ikelf l i iss igkei t  
yon  Kt ihen  z u s a m m e n g e b r a c h t .  Es  k o n n t e  gezeigt  wer- 
den, dass  die S p e r m a t o z o e n  w/ ih rend  der  I n k u b a t i o n  in 
d iesem Med ium die F ~ h i g k e i t  e r langen,  in  die Ova  ein- 
zudr ingen .  
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Further  S tudies  on Endothe l ia l  Cel l s  of V e r t e b r a t e s  and the  P r o b l e m  of Endothe l ia l  Granule s  

The  vascu la r  e n d o t h e l i u m  of c o m m o n  l a b o r a t o r y  
a n ' m a l s  ha s  been  t h e  ob jec t  of severa l  f i ne - s t ruc tu ra l  
s tudies  1-5, b u t  less a t t e n t i o n  has  been  g iven  to t he  
cy top la smic  granules  of endo the l i a l  cellsS-S; l i t t l e  work  
was devo t ed  to c o m p a r a t i v e  s tudies  in t h i s  field 9. The  
f ine s t r u c t u r e  of endo the l i a l  cells of 17 species was 
descr ibed b y  us in  a fo rmer  p a p e r  9. I n  t h a t  s t u d y  i t  was 
shown  t h a t  endo the l i a l  granules  are wide ly  b u t  no t  
u n i f o r m l y  d i s t r i b u t e d  a m o n g  ve r t eb ra t e s .  Differences  
were found  w h e n  t he  n u m b e r  of g ranules  ill t h e  c y t o p l a s m  
of endo the l i a l  cells of lower v e r t e b r a t e s  was c o m p a r e d  
w i t h  t h a t  of h ighe r  ve r t eb ra t e s .  These  bodies  were scarce 
a n d  even  a b s e n t  in  t he  e n d o t h e l i u m  of t h e  l a t t e r .  

I n  t he  p r e sen t  ex tens ion  of our  obs e r va t i ons  to  t he  ba t ,  
seal a n d  penguin ,  we were i n t e r e s t ed  in  k n o w i n g  w h e t h e r  
t h e  special  a d a p t i v e  cha rac t e r s  r ep re sen t ed  b y  these  
species are a c c o m p a n i e d  b y  mod i f i ca t ions  of t h e  presence  
and  f r equency  of endo the l i a l  granules .  O b s e r v a t i o n  on  
v e r t e b r a t e s  which,  t h a n k s  to  t h e i r  spec ia l i za t ion  a n d  
a d a p t a t i o n ,  l ive  in  an  e n v i r o n m e n t  u n c o m m o n  for mos t  

species of t he i r  class, is of p a r t i c u l a r  i n t e r e s t  in  th i s  l ine 
of research.  

The  f ine s t r u c t u r e  of t he  a o r t a  endo the l i a l  cells of ba t ,  
seal and  pengu in  is descr ibed  in F igures  1 to  3. A d u l t  
W e d d e l  seals (Leptonichotes weddelli) a n d  'adelie' pengu ins  
(Pygoscelis adelie) of b o t h  sexes were used. These  an ima l s  
were c a u g h t  a t  t h e  Base  E s p e r a n z a  (Hope bay)  rockery  
(lat. 63 ~ 23'  S., long. 59 ~ 59'  W.) in  t he  A n t a r c t i c  peninsula .  
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Fig. 1. Endothelium of bat  aorta. The thin layer of cytoplasm presents scarce dense bodies of spherical or ovoid form as well as vacuoles of 
variable size. Vacuoles protuding into the lumen of the vessel were occasionally observed, e, erythroeyte;  g, cytoplasmic grarmles; L, 
lumen. • 10,000. 

Fig. 2. Endothelium of WeddeI1 seal aorta. The cytoplasm has a poorly developed endoplasmic reticulum and abundant  vesicles. Scarce sphe- 
rical or avoid granules are distributed in the cytoplasm (0.2-0.4 N). They are dense and surrounded by a membrane, g, cytoplasmic gra- 
nules; L, lumen. • 10,000. 

Fig. 3. Endothelium of penguin aorta. In the cytoplasm of these endothelial cells no dense granules were observed. The granular reticulum 
is well developed. The cytoplasmic vacuoles are abundant.  As is the case for bat  and seal, the segments of the vessel studied were abdo- 
minal, e ,erythroeyte; L, lumen; r, endoplasmic retieulum. • 10,000. 
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Class No. of No. of species in 
species studied which the granules are 

absent and percentage 

Estimation of granules 
frequency in cytoplasm 

Authors 

Birds 4 3 (75%) low 

Mammals 10 1 (10%) low 

Reptiles, Amphibians, Fishes 11 0 (0%) high 

SANTOLAYA and BERTINI 9 

WEIBEL and PALADE6; 
LEMEUNIER, BURRI and WEIBEL I0 
SANTOLAYA and BERTINI 9 

SANTOLAYA and BERTINIg~ 
STEINSIEPE and WEIBEL s 

The data were prepared by pooling the results of present and previous observations made by  us and other authors 

The  b a t s  (Myotis chiloensis) were c a p t u r e d  in  t he  p r o x i m i t y  
of t h e  ci ty.  

The  species s tud ied  present ,  inspi re  of t he i r  pecul ia r  
e v o l u t i o n a r y  charac ter i s t ics ,  a p ic tu re  s imi la r  to  t h a t  
found  b y  us or o the r  a u t h o r s  in  m o s t  species of t he  same  
class, as regards  t h e  presence  a n d  f r equency  of endo-  
the l i a l  granules ,  I n  f ac t  these  bodies  are  a b s e n t  in  pengu in ,  
a n d  t h e y  are  found  in a low n u m b e r  in  b a t  and  seat. The  
endo the l i a l  granules  are a b s e n t  as well  in b i rds  o the r  
t h a n  penguin ,  such  as ch ick  (Gallus domesticus) a n d  p igeon 
(Columba livia). These  3 b i rds  differ  widely  w i t h  respec t  
to  e n v i r o n m e n t ,  f l igh t  a n d  feeding h a b i t s ;  one of t h e m  
u n d e r w e n t  cross b reed ing  a n d  select ion b y  man .  Never -  
theless,  t hese  species h a v e  in c o m m o n  t h e  lack of such  
granules .  The  resul t s  of our  fo rmer  a n d  p r e s en t  observa-  
t ions  on  endo the l i a l  g ranules  ( a b d o m i n a l  aor ta )  t oge the r  
w i t h  those  of o the r  au thors ,  are shown  in t h e  Table .  I t  
appea r s  t h a t  none  of t he  11 cold-blooded species gave  a 
p i c tu re  s imi la r  to  t h a t  found  i n  b i rds  or m a m m a l s .  On ly  
one of t he  10 m a m m a l s  s tud ied  did  n o t  p re sen t  endo-  
the l i a l  granules .  These  s t r u c t u r e s  were a b s e n t  in  3 of t h e  4 
b i rds  s tudied.  

Cer ta in ly  more  species m u s t  be  i n v e s t i g a t e d  to r each  
a re l iable  conclus ion;  how eve r  i t  seems a t  p r e s en t  t h a t  
endo the l i a l  g ranules  t e n d  to  d i s appea r  in birds,  t h e i r  fre- 
quency  is m u c h  lower in m a m m a l s  t h a n  in  rept i les ,  
a m p h i b i a n s  a n d  fish. I t  is the re fore  t e m p t i n g  to  consider  
t h e  granules  as a f i ne - s t ruc tu ra l  a spec t  of evo lu t ion  in 
ve r t eb ra t e s .  Anyway ,  t he  d a t a  of t h e  Tab le  s t rong ly  

sugges t  t h a t  i m p o r t a n t  changes  h a p p e n e d  in endo the l i a l  
ceils t h r o u g h  t h e  e v o l u t i o n a r y  s teps  t h a t  p roduced  w a r m -  
b looded  an ima l s  1~ n 

Resumen. Se descr ibe  la u l t r a e s t r u c t u r a  de c61ulas 
endote l ia les  de a o r t a  a b d o m i n a l  de murci61ago, foca y 
p ingu ino  y se d i scu ten  los r e su l t ados  en  func idn  de es tud ios  
p receden te s  nues t ros  y de o t ros  au to res  sobre  esas c61ulas 
en d i fe ren tes  especies. L a  presencia ,  o ausencia ,  y fre- 
quenc ia  de los grAnulos c i toplasmAticos  en las c61ulas 
endote l ia les  en las especies e s tud i adas  pa recer fa  la 
express idn  de un  proceso evo lu t ivo  a n i v e l  de clases. 
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Release of a Cytotoxic  Factor by Murine Spleen Cells in the Presence  of a T u m o u r  Allograft  

The  i m m u n e  response  is a complex  p h e n o m e n o n  in- 
vo lv ing  cel lular  d i f f e ren t i a t ion  which  resul t s  in  a serolog- 
ical i m m u n i t y  and  in a ce l l -media ted  i m m u n i t y  which  
p l ay  a p a r t  in  n u m e r o u s  defence m e c h a n i s m s  of the  
o rgan i sm and,  in  pa r t i cu la r ,  in g ra f t  re jec t ion .  

D u r i n g  t he  pa s t  few years  m a n y  repor t s  h a v e  i nd i ca t ed  
the  i m p o r t a n c e  of soluble  media tors ,  especial ly  l y m p h o -  
toxins ,  in  cel l -based i m m u n i t y .  These  l y m p h o t o x i n s  are 
l i be r a t ed  b y  t h e  secondary  s t i m u l a t i o n  in  v i t ro  of lym-  
pho id  cells sensi t ized aga ins t  molecu la r  an t igens  such  as 
t u b e r c u l i n  or ]3.G.G. 1-~ or aga ins t  cel lular  an t igens  6. 

Us ing  double  c o m p a r t m e n t e d  di f fus ion c h a m b e r s  we 
h a v e  d e m o n s t r a t e d  t h a t  t h e  spleen cells of mice  which  
h a v e  re j ec ted  a t u m o u r - a l l o g r a f t  re lease a large a m o u n t  
of a soluble  fac tor  w h e n  re-exposed  to  t he  ant igen .  This  
soluble fac to r  is cy to tox ic  ~ and  non-specif ic .  

On t he  o the r  hand ,  i t  is k n o w n  t h a t  a t u m o u r  a l lograf t  
m a y  be  accep ted  e i the r  t e m p o r a r i l y  or p e r m a n e n t l y .  I n  

th i s  s i t ua t i on  i t  is r e l e v a n t  to  ask w h e t h e r  p r o d u c t i o n  of 
t he  cy to tox ic  fac to r  is con t inued ,  reduced  or comple t e ly  
suppressed.  I n  o rder  to  s t u d y  t h i s  p r o b l e m  we h a v e  used 
a specific t u m o u r  f rom one s t r a i n  of mice  which,  w h e n  
gra f ted  in to  a d i f fe ren t  s t ra in ,  t akes  successful ly  in  a 
ce r t a in  n u m b e r  of cases. 

Material and Method. The  t u m o u r  concerned  is a rhab -  
d o m y o s a r c o m a  induced  in C3H mice b y  m e t h y l c h o l a n -  
t h r e n e  and  used b e t w e e n  t h e  63rd a n d  72nd gene ra t i on  
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