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ind ica ted  t h a t  the re  was min imal  associa ted gastr ic  re- 
t en t ion .  The gsatr ic  and  duodena l  mucosa  in ra t s  hav ing  
undergone  a par ie ta l  cell v a g o t o m y  was normal .  
Discussion. We have  descr ibed a simple t echn ique  of 
par ie ta l  cell v a g o t o m y  in t he  ra t  which  a imed a t  dener-  
r a t i o n  of only  the  acid-secret ing p a r t  of the  s tomach.  This 
selective dene rva t ion  of the  b o d y  and  the  rumen  in the  ra t  
p roduced  an effect ive dene rva t ion  of the  'par ie ta l  cell 
mass '  and  re ta ined  the  an t ra l  and  pyloric innerva t ion .  
Sec re tomotor  func t ion  of the  s tomach,  s tud ied  af ter  PCV 
showed a def ini te  reduc t ion  in acid secretion,  of b o t h  basal  
and secre tagogue-s t imula t ion ,  and the  ma in t enance  of 
gastr ic  ' e m p t y i n g ' .  These effects  e l iminate  t he  compli-  

ca t ion  found af ter  a t runca l  v a g o t o m y  w i t h o u t  dra inage 
which  resul ts  in gross stasis  in t he  s t o mach  9. The surgical 
a n a t o m y  of the  vagus  nerve  in the  ra t  allows the  opera t ion  
of PCV to be carr ied ou t  rap id ly  wi th  min imal  opera t ive  
t r auma ,  rapid  recovery  of the  ra t s  and w i t h o u t  impa i red  
nu t r i t i on  due to  gastr ic  re ten t ion .  
The t echn ique  of par ie ta l  cell v a g o t o m y  in the  r a t  now 
provides  a m e t h o d  of s tudy ing  its effect  on exper imen ta l  
duodena l  ulcers and  response  to the  add i t ion  of gastr ic  
an t i - sec re to ry  agents  as the  He-receptor  antagonis ts .  
Fu r the rmore ,  the  aet iology and pa thophys io logy  of re- 
cu r ren t  duodenal  u lcera t ion following par ie ta l  cell vago- 
t o m y  can now be s tudied  in the  rat .  
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Summary. A passive diffusion m e t h o d  is descr ibed and  is compared  wi th  o the r  m e t h o d s  for the  appl ica t ion  of chemicals  
in ear ly  chick embryos  in ovo. 

W o r k  on the  effect  of chemicals  on chick morphogenes is  
and  g rowth  in ovo has  ma in ly  used the  window m e t h o d  3, 
t h a t  is, opening  a window in the  egg and  in jec t ing  the  
subs tance  d i rec t ly  under  t he  b las toderm.  However ,  
in jec t ing  a subs tance ,  especial ly in large volumes,  makes  
the  b l a s tode rm lose its i n t ima te  and delicate con tac t  wi th  
the  under ly ing  yolk mass,  and  resul ts  in abnorma l  
deve lopment .  In  the  wors t  cases, i t  imposes  a s t rong  
mechanica l  s t ress  on the  b l a s tode rm and  makes  i t  b low-up 
and  bu r s t  in a baloon-l ike manner .  
To avoid ma l fo rma t ions  of the  developing embryo ,  the  
chemical  subs tance  m u s t  be in jec ted  in the  yolk  sac a t  a 
place d i s t an t  to  the  embryo.  However ,  the  main  ques t ion  
is w h e t h e r  the  in jec ted  mate r ia l  can d i s t r ibu te  i tself  
t h r o u g h o u t  the  yolk  and  reach  the  embryo  in a un i form 
manner .  Dur ing  the  course of a series of exper iments ,  
we in jec ted  a D-chloramphenicol-14C (CAP) solut ion into 
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Distance travelled by 0.6 ml CAP solution (3 • 10 .4 M) with 0.04 [zCi/ 
m114C-CAP (7.94 mei/mmole) through the yolk sac. A The CAP so- 
lution was injected into the yolk sac next to the sinus terminalis. 
B The CAP solution was allowed to diffuse through the air sac mem- 
brane. C The CAP solution was applied onto the embryo after the 
removal of 1 ml of egg white. Conditions as described in 'materials 
and methods'. 

eggs to de te rmine  the  mode  of its diffusion t h r o u g h o u t  
t he  yolk. In  an a l t e rna te  me thod ,  we appl ied a CAP 
solut ion onto  the  embryo .  
Materials and methods. Fresh ly  laid chicken eggs were 
suppl ied  by  a local ha tchery .  Af te r  locat ing the  embryos  
by  candling,  a hole was opened at  t he  air space of the  
eggs. This p e r m i t t e d  the  embryonic  m e m b r a n e s  to  fall 
free f rom the  shell membranes .  A CAP solut ion (3 • 10 .4 M) 
which  included 14C-CAP (0.04 ~xCi/ml, 7.94 mCi/mmoles)  
was e i ther  in jec ted  into the  yolk sac or appl ied on top  
of t he  embryo.  For  this,  e i ther  a vo lume of the  solut ion 
was appl ied on the  embryo  af ter  r emova l  of egg whi te  
wi th  a syringe,  or the  CAP solut ion was in t roduced  in 
the  p i t  p rov ided  by  the  exposed air space and was allowed 
to  diffuse t h r o u g h  the  ex t r aembryon ic  membranes .  The 
eggs were incuba ted  a t  38~ for 48 h. At  the  end of the  
incuba t ion  period,  t h e y  were placed in the  freezer unt i l  
use. The egg whi te  was r emoved  f rom the  frozen egg, 
and  the  yolk sac was cut  lengthwise  into 2 halves.  
Beginning a t  the  b lun t  end (slice 1), t r a n s p a r e n t  slices 
were cut  every  5 m m  from the  r igh t  and  left  yolk halves.  
The slices were spread on fibre glass fi l ters ( W h a t m a n  
GF/C, 2.5 cm) and rad ioac t iv i ty  was de t e rmined  by  
l iquid scint i l la t ion wi th  10 ml of to luenef lour -Tr i ton-X-  
100 scint i l lant .  Corresponding slices f rom the  r igh t  and 
left yolk sac halves  gave the  same counts  wi th in  60/0 . 
Results. The figure (A) shows the  d is tance  the  CAP 
solut ion t ravel led  af ter  its in ject ion into the  yolk sac. 
CAP moves  ve ry  slowly f rom the  place of its inject ion 
and  is no t  d i s t r ibu ted  un i formly  t h r o u g h o u t  t he  yolk. 
The figure (B) shows the  d is tance  t rave l led  t h ro u g h  the  
yolk  sac, af ter  the  CAP solut ion was allowed to  diffuse 
t h r o u g h  the  air sac membrane .  1 ml  of CAP solut ion 
diffuses t h ro u g h  the  air space m e m b r a n e  in 90 min. 
CAP solut ion enters  bu t  does no t  move  beyond  the  first  
8 m m  into the  yolk  sac. 

1 Acknowledgments. We thank Mrs Irene Panagopoulou for expert 
technical assistance. 

2 V. Hamburger, A Manual of Experimental Embryology. Uni- 
versity of Chicago Press, Chicago 1960. 
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The d is tance  the  CAP solut ion t ravel led th rough  the  
yolk  sac af ter  r ep l acemen t  of 2 volumes  of egg whi te  
wi th  1 vo lume of CAP solut ion on the  embryo  is i l lus t ra ted 
in the  figure (C). CAP solut ion enters  bu t  does no t  move  
beyond  the  first  5 m m  into  the  yolk sac. The level of 
r ad ioac t iv i ty  is 3.5 t imes  lower t h a n  t h a t  of the  group 
depic ted  in the  figure (B). I t  m a y  be t h a t  as the  CAP 
solut ion diffuses t h rough  the  air sac membrane ,  it  s t ays  
longer  as a cushion below the  air space membrane ,  above 
the  yolk sac, and  in te rmixes  w i th  the  viscous egg whi te  
a t  a lower ra te  t h a n  an in jec ted  solut ion would.  The 
embryos  in all the  groups  failed to  form hemoglobin  
and  to  develop.  This  is an  indica t ion  t h a t  the  CAP 
solution was  t aken  up b y  the  embryos .  
Discussion. To draw a n y  val id  conclusions in s tudies  
deal ing wi th  the  effect  of chemicals  on the  deve lopmen t  
of chick embryos  in 0vo, a subs tance  in jec ted  in to  the  
yolk sac m u s t  be  in jec ted  n e x t  to the  sinus terminal is ,  
w i th  the  needle  d i rec ted  away  f rom the  b las toderm,  and 
to  the  same d e p t h  in t he  yolk  sac in all indiv idual  eggs 
wi th in  the  same exper imen t .  The advan t age  of th is  
m e t h o d  is t h a t  t he  desi red solut ion is placed in the  yolk  

sac and in close p r o x i m i t y  to the  embryo .  However ,  t h i s  
opera t ion  is delicate,  because the  yolk  sac m a y  break.  
In  addi t ion,  g rea t  care m u s t  be t a k e n  t h a t  t he  opera t ion  
is pe r fo rmed  in a un i form m a n n e r  in all indiv idual  eggs  
wi th in  t he  same and  re la ted  exper iments .  
R e m o v a l  of egg whi te  f rom the  egg and  add i t ion  of the  
desired solut ion m u s t  be pe r fo rmed  gen t ly  so t h a t  t he  
yolk  sac does no t  change  i ts  pos i t ion  in t he  egg. If  the  
solut ion is appl ied  no t  d i rec t ly  above  b u t  n e x t  to  the  yolk  
sac, as it  diffuses in a gradient - l ike  m a n n e r  t h ro u g h  the  
viscous egg white,  only  p a r t  of tile solut ion would reach 
the  yolk  sac while m o s t  of i t  would  diffuse downwards  
and  outs ide  the  yolk  sac. I t  is diff icul t  to  remove  egg 
whi te  f rom the  top  of the  yolk  sac w i t h o u t  ac tua l ly  
pr icking it. However ,  the  shor tcomings  of th is  m e t h o d  
can be overcome by  apply ing  the  solut ion on the  air 
sac p i t  and  le t t ing  it diffuse pass ive ly  t h ro u g h  the  air 
space membrane .  In  add i t ion  to  being easy and  repeatable ,  
th i s  passive diffusion me t h o d  would  seem to  change the  
mi c ro en v i ro n men t  of the  embryo  least  since the re  is no 
breaking  of any  of the  ex t r aemb ry o n i c  membranes ,  as is 
the  case w i th  the  o the r  2 me thods .  
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Summary. 33-h chick embryos  exposed to 0.25 mg or 0.50 mg cypro te rone  ace ta te  in jec ted  in to  t he  yolk sac showed a 
s ignif icant ly  lower mor t a l i t y  ra te  t h a n  embryos  receiving the  same dosage appl ied di rec t ly  on to  the  developing blasto-  
disc. 

The chick embryo  is used ex tens ive ly  as an expe r imen ta l  
an imal  since i t  is re la t ive ly  inexpens ive  and  since it allows 
for man ipu la t ion  of embryon ic  t issue no t  readi ly  acces- 
sible in m a m m a l i a n  species. The confined area of t he  egg 
cham be r  conta in ing  the  embryo  and the  absence of a n y  
ma te rna l  inf luence  have  enhanced  the  use of t he  chick 
e m b r y o  in s tudies  of t he  tox ic i ty  and t e ra togen ic i ty  of 
numerous  chemical  agents .  However ,  there  is no s t a n d a r d  
m e t h o d  of in t roduc ing  chemica l  agents  in to  the  ear ly  
chick embryo  pr ior  to  t he  fo rma t ion  of the  chorioal lantoic  
membrane .  Methods  employed  include placing solut ions 
d i rec t ly  on the  developing e m b r y o  t h rough  a 'window'  ~-5 
or in jec t ing  chemical  solut ions  d i rec t ly  in to  the  yolk 

sac6, L Wi t sch i  s even suggested placing ho rmones  in 
crys ta l l ine  form di rec t ly  on the  embryo .  The purpose  of 
th is  s t u d y  is to  in t roduce  cyp ro te rone  aceta te ,  a p o t e n t  
an t i and rogen  ~, into early chick embryos  by  3 d i f ferent  
m e t h o d s  and  to  ascer ta in  w h e t h e r  these  m e t h o d s  exhib i t  
s imilar  effects as measured  by  m o r t a l i t y  rates.  
Materials and methods. Fert i le  whi te  Leghorn  chick em- 
b ryos  were incuba ted  for 33 h in a fo rced-d raugh t  incu- 
b a t o r  a t  37,5 ~ and  60% relat ive humid i ty .  The embryos  
were t h e n  r emoved  f rom the  incuba to r  and div ided in to  
8 groups.  In  5 Of the  groups a smal l  w indow was cut  in the  
shell  d i rec t ly  above  the  embryo  by  means  of an electric 
drill f i t ted  wi th  an emory  disc 10. 2 of these  groups  received 

Toxicity of cyproterone acetate administered by different methods 
to early chick embryos 

Method Dosage Total No. No. Mortality 
(mg) of embryos Living (%) 

Directly above embryo 
CYP A (Crystalline) 0.25 22 7 68.2 

0.50 16 2 87.5 
CYP A (Sesame oil) 0.25 10 2 80.0 

0.50 10 0 100.0 
Sesame oil - 15 3 80.0 

Into yolk sac 
CYP A (Sesame oil) 0.25 24 21 12.5 

0.50 20 10 50.0 
Sesame oil - 19 19 0.0 
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