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ano ther  dominan t  site of ~-chain accumuIa t ion  except  for 
nuclear  pores (Figure 2). 

Ribosomes  in di rect  re la t ion wi th  nuclear  m e m b r a n e  
were often s ta ined wi th  the  same enzyme label. Sparse and 
poor ly  developed Golgi complex  was a lways unresponsive 
e i ther  to peroxidase-conj  ugated  anti-~ or an t i -x  an t ibody.  

SCttAPIRO et  al. 9 repor ted  t h a t  polysomes are the  ac t ive  
uni t  of g a m m a  globulin synthesis  in 2 t ransp lan tab le  
mur ine  p lasma cell tumors ,  and h e a v y  and l i g h t  poly-  
pept ide  chain molecules are formed separa te ly  on poly-  
somes of different  size, i.e., on 270s and 190s polysomes, 
respect ively.  WILLIAMSON and ASCONAS~~ obta ined  
similar  observat ions  in the i r  14C-amino acid incorporat ion 
exper iment  using ascit ic routine p lasma cell tumors .  

We  could no t  de te rmine  so far  whe ther  observed 
different ial  local izat ion of h e a v y  and l ight  po lypept ide  
chain, in our  cul ture  line revealed  by  electron microscopy, 
is the  morphologica l  coun te rpa r t  of b iochemical  results by  
those authors ,  or  whe ther  this  phenomenon  is an inheren t  
p roper ty  of cul ture  cells. 

Zusammen/assung. In  langfris t iger  Ku l tu r  wurde  mi t  
perox idasekonjug ie r tem Ant ik6rper  (monospezifisch ge- 
gen H-  und L-Ket te )  die submikroskopische Lokal isa t ion  

der Immunog lobu l in  H-  und L - K e t t e  in den menschl ichen 
Lymphoblas to idze l len  an das endoplasmat ische  Re t iku-  
lure gebundene  beziehungsweise freie Po lysoma  ge- 
funden.  
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Separation of Germ Layers in Presomite Rat Embryos 

The method  of excision of p re sumpt ive  ectodermal ,  
endodermal  and mesodermal  areas f rom ear ly  amph ib ian  
embryos  and the  subsequent  cu l t iva t ion  of isolated pieces 
under  var ious exper imenta l  condi t ions  has cont r ibu ted  a 
great  deal  to the  unders tand ing  of some fundamen ta l  
phenomena  occurr ing in early deve lopment  1,~. I n  av ian  
and m a m m a l i a n  enlbryos any  a t t e m p t  to isolate par t icu lar  
prospect ive  organ- forming  areas mus t  include the  
separat ion of germ layers f rom one another .  By  reason of 
the  in t r ica te  mechan i sm of the  fo rmat ion  of germ layers, 
some re levant  exper iments  on a v i a n  3-6 and m a m -  
mal ian  6,7 embryonic  shields cannot  be considered as t rue  
separa t ion  of def ini te  germ layers. I t  was the  purpose of 
the  present  inves t iga t ion  to app ly  the  c o m m o n  me thod  of 
enzymat ic  ' sp l i t t i ng  off '  of epi thel ia  to the  separat ion of 
germ layers in presomite  ra t  embryos.  

P regnan t  females of r andomly  bred albino rats were 
killed by  ether  9 days after  ma t ing  and the  embryos  were 
isolated in sterile Tyrode ' s  solution. The  ma jo r i ty  of t hem 
belonged to stages 14 and 15 in the  normal  series of 
NICHOLAS s. The  mesodermal  wings  approached  each o ther  
undernea th  the  neural  groove, opposi te  to the  p r imi t ive  
streak. The  ex t raembryon ic  par t  was cut  off and the  cup- 
shaped egg cyl inder  was t ransformed into a f lat  b i - lobated 
shield by  a longi tudinal  cut  (Figure). Prepared  in this 
manner  the  shields were submi t t ed  to the  act ion of 
enzymes.  A solut ion conta in ing 0.5% t ryps in  (cryst., 
lyophyl. ,  Wor th ing ton)  and 2.5% pancrea t in  (Difco) in 
the  calcium- and magnesimn-free  Tyrode ' s  saline was 
used. The  embryonic  shields were kept  in i t  for 30 rain a t  
4~ (in the  refrigeratorg).  The act ion of enzymes  was 
blocked by  a mix tu re  of Tyrode ' s  saline and horse serum 
which was s u b s t i t u t e d  by  the  pure  saline af ter  15-  
20 rain. Af te r  this  t r e a t m e n t  the  ec toderm detached spon- 
taneous ly  f rom the  under ly ing  mesoderm except  for the  
region of the  p r imi t ive  s t reak where a complete  separat ion 
had to be achieved by  tungs ten  needles. The  v e r y  th in  
embryonic  endoderm did no t  de tach  spontaneously,  bu t  

i t  could be easily rolled up f rom the  mesoderm. In  this 
w a y  the  embryonic  shield was d iv ided  into 4 par t s :  t he  
ec todermal  and endodermal  layer, and 2 mesodermal  
wings. The  histological  control  showed t h a t  a comple te  
separa t ion  of germ layers had  t aken  place. 

In  order  to tes t  the  v iab i l i ty  and deve lopmenta l  capa- 
cities of embryonic  cells af ter  the  t r e a t m e n t  wi th  enzymes,  
single germ layers or 2 of t h e m  in different  combina t ions  
were implan ted  by  a braking p ipe t te  under  the  k idney  
capsule of adul t  male  rats.  Af te r  15 days the  hosts  were 
killed, the  grafts  were r emoved  and submi t t ed  to the  
rout ine  histological  procedure.  I n  all, 96 grafts  were made  

Cross-section of a stretched 9-day-old rat embryonic shield. • 100. 
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and examined  histologically.  For  the  t ime  being only a 
p re l iminary  survey  of results will be given. 

The  m a j o r i t y  of grafts (90%) developed into masses of 
normal  embryonic  tissues ranging in shape and size f rom 
small  discs to big tumorous  masses reminiscent  of the  
grafts of the  ent ire  ra t  egg cylinders.  The  only except ion 
was the  isolated endoderm which developed in only 2 out  
of the to ta l  12 grafts. 

The ectoderm dif ferent ia ted  regular ly  into typ ica l  
ec todermal  der iva t ives  (neural tissue, epidermis).  The  
mesodermal  tissues (adipose tissue, cartilage, bone, 
muscle) were also present,  bu t  the i r  incidence was no t  as 
high as in the  grafts of the  e c t o d e r m + m e s o d e r m  com- 
binat ion.  Der iva t ives  of the  endoderm were never  found 
in ec todermal  grafts. 

The  isolated endoderm did not  different ia te  at  all. In  the  
2 successful endodermal  grafts ment ioned  above,  some 
mesodermal  der iva t ives  (cartilage, muscle) were also 
found. I t  was obvious t h a t  in these cases the  endodermM 
layer  was ' con tamina ted '  wi th  some adherent  meso- 
dermal  cells. In  the  grafts of the  endoderm and mesoderm, 
endodermal  der ivat ives  (intestine, respi ra tory  epi thel ium, 
glands) di f ferent ia ted regularly.  

In  grafts of the  isolated mesoderm, the  brown adipose 
tissue was the  most  cons tant  differentiat ion.  I n  some 
grafts, however,  the  der iva t ives  of the  ec toderm and the  
endoderm were also present.  If  grafted in combina t ion  
wi th  the  ec toderm or the  endoderm, the  mesoderm dif- 
fe rent ia ted  into all character is t ic  der iva t ives  which can be 
found in grafts of the  entire egg cylinder.  

The  da ta  repor ted  show tha t  the  c o m m o n  method  of 
' spl i t t ing off '  of epi thel ial  layers f rom the  under ly ing 
mesenchyme by  the  enzymat ic  digestion of thei r  basement  
membranes  can be appl ied wi th  success to the  separat ion 
of germ layers in early ra t  embryos.  This  procedure  does 

no t  affect  e i ther  the  v iabi l i ty  of embryonic  cells or the i r  
abi l i ty  to di f ferent ia te  into normal  tissues in homotyp ic  
grafts. 

The  main  obstacle to a complete  isolat ion of the  entire 
germ layers was the  existence of res t r ic ted areas of inten- 
sive migra t ion  of cells (pr imit ive streak, Hensen ' s  node) 
in which the  germ layers being still in dynamic  cont inu i ty  
wi th  one another  have  no t  ye t  a t ta ined  thei r  individual i ty .  
In  these areas a ' con tamina t ion '  of the  par t icu lar  germ 
layer wi th  adheren t  cells of the  neighbour ing one could 
no t  be excluded. Unde r  these circumstances,  the  histo- 
dif ferent ia t ion in grafts of single germ layers cannot  be 
considered as an adequa te  resul t  of the i r  auto-different ia-  
t ive  capacities.  

I n  the  present  exper iment ,  the  pr incipal  a im of graf t ing 
the  isolated germ layers was to tes t  the i r  v iab i l i ty  and 
general  abi l i ty  for fur ther  development .  In  the  future 
work  special care will  be t aken  to isolate and graf t  only  
the  areas in which the  format ion  of def ini te  germ layers 
has a l ready occurred. 

Rdsumd. Les feuillets du cylindre-ceuf du ra t  out  4t6 
disjoints  pa r  une solut ion compos4e de deux enzymes:  
0,5% de t ryps ine  et  2,5% de pancr6at ine.  La  s6parat ion 
a 6t6 achevge par  une aiguille de tungst6ne.  Les feuillets 
ainsi d6tachfs  re t iennent  leur pouvoi r  de croissance et de 
diff6renciation comme homogreffes,  sous la capsule r6nale. 
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The Role of the Diffusible Factor Released by the 

I t  has previous ly  been repor ted  t h a t  the  gelat inous / 
envelopes around the  oocytes of the  toad  Bu/o arenarum 
contain  a diffusible substance,  readi ly  ex t rac tab le  by  
distil led wate r  or balanced salt  solution, which seems to 
be essential  for fer t i l izat ion 1. Since this  diffusible factor  
is quickly  released f rom the  jelly, i t  has  been assumed 
t h a t  this  principle would ac t iva te  free spermatozoa  before 
they  pene t ra te  the  je l ly  ~. On the  o ther  hand,  some evi-  
dence indicates  a small  molecular  size and a basic charac-  
ter  a. Taking  into account  these properties,  i t  was desir- 
able to inves t igate  if the  role p layed by  the  diffusible 
factor  in fer t i l izat ion could be the  result  of an alkafizing 
effect Oil the  inseminat ion  medium.  Some exper imenta l  
results suppor t ing this assumpt io  n are repor ted  in the  
present  paper.  

Material and methods. Bu]o arenarum oocytes were 
obta ined f rom the  ovisacs of females t rea ted  wi th  suspen- 
sions of homologous hypophysis  preserved according to 
PISAX6 ~. Sperm suspensions (about 10 a eells/ml) were 
prepared  by  di lacerat ing the  testes in 10% amphib ian  
Ringer  solution wi thou t  bicarbonate .  

Resul ts  were es t imated  using the  f e r t i l i z a t i on  ra te  
method,  which consists, essentially, in in te r rup t ing  fer- 
tilization, a t  different  intervals  of t ime  by means  of lauryl  
sulfate ~. After  inseminat ion,  egg cords were immersed  
for 5 sec in 0.1% lauryl  solution followed by  a quick 
wash in t ap  water .  Control  exper iments  showed t h a t  this 

Egg Jelly in Fertilization of the Toad Egg 

t r e a t m e n t  has no harmful  effects on egg development .  
Fu r the r  details will be found in the  descript ion of each 
exper iment .  

Results and discussion. As a first  step, i t  was necessary 
to ascertain whether,  under  normal  conditions,  the  dif- 
fusible factor  had  some influence on the  p t I  of the  
inseminat ing  medium.  In  fact, since var ious products,  
including appreciable  amount s  of proteins,  are s imulta-  
neously released f rom the  jel ly after  immers ion  in water ,  
the  presence of the  diffusible factor  is no t  enough to 
predic t  any  p H  effect on the  surrounding medium.  This 
was inves t iga ted  by  ex t rac t ing  the  diffusible factor  fol- 
lowing the  stepwise procedure as is rout ine ly  performed 
in this laboratory,  and measur ing the  p i t  values  of washin~ 
solutions by means of a Zeromat ic  p H  meter .  About 
2000 oocytes were ex t rac ted  by  3 consecut ive  washes 
wi th  200 ml  of Ringer  solution of 15 rain each, wit t  
occasional gent le  shaking. Under  these conditions,  fer 
t i l izabi l i ty  of washed oocytes decreases progressively 
being comple te ly  lost  a t  the  end of the  last  ex t rac t ion  
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