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In  6 hosts, 5 of which had received implants  from 13-day 
donors, the  PA developed into small  growths  (less t han  
1 m m  in diameter)  consist ing of connect ive  tissue, smooth  
muscle, and bone. Various degrees of lymphocy t i c  infil- 
t r a t ion  were evident .  
The major  f inding of this exper iment  was t h a t  12-day PA 
grafts  can exhibi t  different  g rowth  responses. 6 weeks 
af ter  implan ta t ion  in the  testes,  graf ts  of 12-day P A  were 
less t han  1/1 o the  size of the  same age donor  tissue growing 
for a m o n t h  in the  hypo tha lamus .  Dis t inct  histological  
differences also separated the  types  of growths found in 
the 2 sites. Adenomas  and undif ferent ia ted  cells, char-  
acter is t ic  cons t i tuents  of tumors  f rom brain implants ,  

were not  ev iden t  in the  tes t icular  growths.  Nervous  tissue 
commonly  developed f rom PA grafts  to bo th  sites. 
A t  this t ime  i t  is difficult  to expla in  why  grafts  f rom 
13-day-old donors  showed signs of tissue re ject ion t h a t  
were not  general ly  ev iden t  in the  graf ts  from 11- and 12- 
day-old donors. The  reason m a y  s imply  lie in the  fact  t h a t  
ou tbred  animals  were used in this exper iment  and there  
were possibly ma jo r  h i s tocompat ib i l i ty  differences be- 
tween the  hosts  and the  13-day-old embryonic  donors. 
Whe the r  the  observed tissue re jec t ion  was a result  of 
h i s tocompat ib i l i ty  factors or of more fundamenta l  differ- 
ences be tween  12- and 13-day PA could be tes ted by  
studies on isogeneic animals.  
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Summary. A procedure for the  rapid  freezing of whole chick embryos  for h is tochemical  t r e a t m e n t  is described. The  
problems of deformat ion  dur ing prepara t ion  for quenching  and or ienta t ion  for sect ioning have  been largely overcome 
by  placing embryos  inside lengths  of chicken trachea.  The subsequenct  d isor ienta t ion of tissues t h a t  follows cracking 
and shat ter ing  due to the  rapid  freezing of whole embryos  is avoided.  The  me thod  pe rmi t t ed  a more precise identif ica- 
t ion of the  posi t ion and t ime  of appearance  of formaldehyde- induced  fluorescence and myos in  an t ibody  immuno-  
f luorescence in serial ly sect ioned embryos.  

Studies  of the  ear ly  ve r t eb ra t e  embryo  by  histological  
and his tochemical  methods  often require  an examina t ion  
of the  posi t ion and the  t ime  of appearance  of developing 
tissues. This  is normal ly  accomplished th rough  techniques  
of f ixat ion which re ta in  the  whole embryo  in tac t  for 
subsequent  serial sect ioning in any  desired plane, thus  
enabl ing an unders tanding  of the  morphological  changes 
t ak ing  place. However ,  the  re ten t ion  of the  form and 

or ienta t ion  of t he  whole e m b r y o  necessary for such an 
analysis is m u c h  more difficult  for h is tochemical  tech- 
niques requir ing  quenching  with,  for example,  l iquid 
propane.  
The  normal  procedure  of placing t issue on small  pieces of 
paper  before quenching  results  in gross deformat ion  of 
soft embryonic  s t ructures  when embryos  are r emoved  
from a suppor t ing  l iquid medium,  making  i t  impossible 
to cu t  t ransverse  c ryos ta t  sections. An even more serious 
problem occurs due to cracking of the  tissue which often 
leads to the  d is in tegra t ion of the  embryo.  A l though  
quenching  of smal l  pieces of special in teres t  pa r t i a l ly  
overcomes the  l a t t e r  problem,  serial or  semiserial  sections 
are general ly  more in format ive  when examin ing  develop-  
ing tissues. 
We have  obta ined  good serial t ransverse  sections f rom 
chick embryos  of stage 11-27 3 f rom bo th  freeze-dried 
prepara t ions  for fo rmaldehyde  induced fluorescence (FIF)  
of ca techolamines  a and fresh frozen prepara t ions  for 
myos in -an t ibody  immunof luorescence  4 by  placing the  
embryo  in an older b i rd ' s  t rachea  prior  to quenching.  
This  housing preserves  the  form of the  embryo  and 
enables precise or ien ta t ion  for la ter  sect ioning as well as 
re ta ining in a normal  locat ion any  pieces t h a t  migh t  
otherwise be lost  due to cracking.  The  t rachea  also acts  
as a control  th rough  fluorescence of the  adrenergic  peri-  
vascular  innerva t ion  when using the  F I F  technique  
(f igme 1) and of the  per ivascular  smooth  muscle and 
t racheal  skeletal  muscle for myos in -an t ibody  immuno-  
fluorescence. 

Fig. 1. Transverse section of a stage 16 embryo (FIF technique after 
~,methylnoradrenaline loading). Note preservation of form of 
forebrain (FB) and hindbrain (HB). Notochord (N) is intensely 
fluorescent. Inset: control fluorescent fibres (F) in tracheal housing. 
x 90. 
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For  th i s  p rocedure  t r a c h e a s  were t r i m m e d  to  a p p r o p r i a t e  
l eng ths  and  c leaned  b y  pass ing  a P a s t e u r  p ipe t t e  d o w n  
t h e m .  E m b r y o s  were t hen  gen t ly  d r a w n  in to  t he  t r achea ,  
cauda l  end  first ,  b y  a m o u t h - c o n t r o l l e d  P a s t e u r  p i p e t t e  
t he  t ip  of wh ich  was in se r t ed  in to  t he  t r a c h e a  a t  t h e  
oppos i te  end  to t he  embryo .  The  whole  p rocedure  was 

Fig. 2. Transverse section posterior to the forelimbs of a stage 22 
embryo (FIF) technique after 0~-methylnoradrenaline loading). Note 
fluorescence localized in myotone (M), basal plate (BP), sclerotome 
(SCL) and suprarenal cortical tissue (SRC). Fluorescence is not 
present in the sensory ganglion (SG) or notochord (N). • 120. 
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ca r r ied  o u t  in a b a l a n c e d  sa l t  so lu t ion  for F I F  or Ames  
OCT c o m p o u n d  (Miles Lab. ,  I n d i a n a ,  USA)  for myos in -  
a n t i b o d y  immunof luorescence .  
A t t e m p t s  to  d r aw  e m b r y o s  in to  smal l  t r a c h e a s  r e su l t ed  
in m e c h a n i c a l  d a m a g e  to l i m b - b u d s  a n d  hea r t ,  whi l s t  t oo  
large  a t r a c h e a l  t u b e  s o m e t i m e s  r e su l t ed  in cur l ing  of t he  
ta i l  t o w a r d s  the  head ,  d i s p l a c e m e n t  of pieces a f t e r  
c r ack ing  an d  also a t e n d e n c y  for  t h e  e m b r y o  p o r t i o n  of a 
sec t ion  to slide over  t h e  t r a c h e a l  p o r t i o n  d u r i n g  t he  
p r e p a r a t i o n  of slides for F I F  microscopy.  
Su i t ab l e  ages for t r a c h e a l  donor s  are as follows: 20-day-  
e m b r y o s  for e m b r y o s  of s tage  11 or  less, 1-day-chicks  for  
s tage  12-14 embryos ,  1-week-chicks  for s tage  15-16 em-  
bryos ,  2-week-chicks for s tage  17-18 embryos ,  3-week- 
ch icks  for s tage  19-20 embryos ,  5-week-chicks for s tage  
21-22 embryos ,  7-week-chicks  for s tage  23-24 e m b r y o s  
a n d  10-week-chicks for s tage  25-27 embryos .  
A c o m p r e h e n s i v e  F I F  h i s t ochemica l  s t u d y  of ear ly  ch ick  
e m b r y o s  b y  t h i s  p rocedure  a f t e r  load ing  w i t h  e - m e t h y l  
n o r a d r e n a l i n e  (10-~ g /ml  in  v i t ro)  r evea led  f luorescence 
in t h e  n o t o c h o r d  a n d  b a s a l  p l a t e  of t h e  neu ra l  t u b e  
(figure 1), con f i rming  the  resu l t s  of K i r b y  an d  Gi lmore  5 
a n d  Lawrence  a n d  B u r d e n  6. F u r t h e r m o r e  i t  showed  
f luorescence  in t h e  m y o t o m e ,  sc terotome,  ad renocor t i ca l  
cells (figure 2) a n d  g u t  mes en ch y me ,  b u t  n o t  in  t h e  
p r i m i t i v e  s y m p a t h e t i c  cells un t i l  i t s  a p p e a r a n c e  in un-  
t r e a t e d  e m b r y o s  7. L o ad i n g  w i t h  1-DOPA (10 -5 g /ml  in 
v i t ro)  p roduced  f luorescence  in the  n o t o c h o r d  an d  dorsa l  
p a n c r e a s  con f i rming  t h e  resu l t s  of K i r b y  an d  Gi lmore  5 
a n d  A n d r e w  s , respec t ive ly .  In  add i t ion ,  a f te r  load ing  
w i t h  1-DOPA f luorescence was p r e s e n t  in t h e  p r i m a r y  
s y m p a t h e t i c  cha in  as ea r ly  as s tage 18, an d  lower i n t e n -  
s i ty  f luorescence exis ted  in t h e  basa l  pla te ,  m y o t o m e ,  
sc le ro tome a n d  g u t  m e s e n c h y m e .  Dul l  f luorescence could 
be  obse rved  in some ceils oI t h e  a n t e r i o r  p r i m a r y  s y m p a -  
t h e t i c  cha in  of u n t r e a t e d  con t ro l  e m b r y o s  b y  s tage  21. 
K i r b y  an d  Gi lmore  ~ r e p o r t  d i f f icu l ty  in o b t a i n i n g  p rope r ly  
f reeze-dr ied  e m b r y o s  w i t h  t he i r  h e a d s  left  i n t a c t  a n d  
the re fo re  i den t i fy  t h e  onse t  of f luorescence in t h e  r e m a i n -  
de r  of t h e  cerv ica l  p r i m a r y  s y m p a t h e t i c  cha in  a t  s tage 22. 
C o n t r a r y  to  t h e  f ind ings  of Polak,  R o s t  an d  Pearse  1~ 
K i r b y  11 an d  K i r b y  a n d  Gi lmore  9, we found  no  ev idence  
of f luorescence in neu ra l  c res t  cells p r io r  to  the i r  localiza-  
t i on  in the  p r i m a r y  cha in  7. Qui te  l ike ly  th i s  d i f ference is 
due  in p a r t  t o  diff icul t ies  in  i den t i fy ing  e m b r y o n i c  rudi -  
m e n t s  f rom e m b r y o s  d e f o r m e d  d u r i n g  s t a n d a r d  p r e p a r a -  
t ion .  
I m m u n o f l u o r e s c e n c e  w i t h  ch ick  pec to ra l  muscle  a n t i -  
m y o s i n  iden t i f i ed  ske le ta l  musc le  m y o s i n  in s tage  13 
e m b r y o s  in a pos i t ion  co r r e spond ing  to  t h e  m y o t o m e s  of 
t h e  f i rs t  3 somites .  The  f luorescence was localized in 
b a n d s ,  p r e s u m a b l y  m y o t u b e s ,  e x t e n d i n g  f rom t h e  an t e -  
r io r  to  pos te r io r  b o r d e r  of each  somite .  Up  to a t  l eas t  
s tage  19, f luorescence a p p e a r e d  in all  excep t  t h e  m o s t  
c a u d a l  12-16 somi tes  (figure 3). Th i s  cor re la tes  well  w i t h  
u l t r a s t r u c t u r a l  s tud ies  on t h e  a p p e a r a n c e  of con t r ac t i l e  
f i l amen t s  in the  ch ick  m y o t o m e  12,13. 

Fig. 3. Transverse cryostat section of a stage 17 embryo (myosin 
antibody immunofluorescenee). Fluorescence is localized in the 
myotome (M). The tracheal mueosa (T) is autofluorescent. • 130. 
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