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R a d i o i m m u n o a s s a y  of glucagon showed high concent ra-  
t ions  of th is  po lypep t ide  ho rmone  in the  metas tases .  The 
t u m o u r  itself was no t  assayed for glucagon. 

The presen t  repor t  describes the  immunoh i s tochemica l  
demons t r a t i on  of glucagon in the  cells of the  tu rnout  as 
well as in the  metas tases .  Paraf f in  sect ions were cut  a t  
4-6 ~m th ickness  f rom specimens  f ixed in 10% formal in  
and pa ra f f in -embedded  several  years  earlier. The sect ions 
were deparaff in ized in xylene  and h y d r a t e d  t h ro u g h  
graded  e thanol  solutions.  They  were r insed in 0.9% saline 
(buffered to p H  7.2 wi th  0.01 M phospha t e  buffer) and 
sub jec ted  to an indi rec t  immunof luorescence  m e t h o d  s 
for t he  demons t r a t i on  of glucagon. Ant i se ra  to pancrea t ic  
glucagon were raised in r abb i t s  employ ing  puri f ied 
porcine glucagon covalen t ly  coupled to bovine  serum 
albumin.  One of these  antisera,  used in rout ine  radio- 
i m m u n o a s s a y  of serum glucagon in d i lu t ion 1:500, was 
used und i lu ted  for the  first  layer. Af ter  30 win  incubat ion  
at  room tempera tu re ,  the  sect ions were r insed in several  
changes of buffered saline. The sect ions were then  exposed 
for 30 w i n  to a second layer  consis t ing of an t i - rabb i t -  
globulin f rom goat  con juga ted  wi th  f luorescein isothio- 
cyana te  (Miles) and di lu ted  1:10. The sect ions  were 
again r insed in buffered saline and m o u n t e d  in glycerine, 
buffered to p H  7.2. Some of the  sect ions  were counter -  
s ta ined  wi th  Evans  blue (0.1% in buffered saline, p H  7.2, 
for 2-3 minutes)  in order  to improve  contras t .  Control  
sect ions were t r ea t ed  ident ical ly  except  for: a) omi t t i ng  
b o t h  layers;  b) omi t t i ng  the  second layer;  c) le t t ing  the  
an t i se rum react  wi th  gtucagon (10 ~g/ml) before applying  
it as the  f i rs t  layer ;  d) replacing the  first  layer  wi th  normal  
r abb i t  serum. The specimens  were examined  in a fluo- 
rescence microscope,  equipped  wi th  a Scho t t  BG12 as 
p r ima ry  (lamp) fi l ter  and a Scho t t  OG4 as secondary  
(barrier) filter. 

Most  epi thel ia l  cells of the  p r ima ry  tu rnout  showed 
specific react ion wi th  the  glucagon an t i se rum (Figure). 
Controls  were negat ive.  The tu rnout  cells, of ten showing a 
t rabecnlar ,  carcinoid-l ike g rowth  pa t t e rn ,  had  a va ry ing  
in t ens i ty  of immunof lno rescen t  staining.  Some cells, 
especial ly those per iphera l ly  located in the  t rabeculae,  
were in tense ly  f luorescent ,  whereas  the  cent ra l ly  located 
cells of ten  showed lower f luorescence intensi t ies .  W h e n  
the  sect ions were res ta ined  according to CrRIMELIUST, all 
the  immunof luorescen t  cells were found to be argyrophil ic .  
In  the  p r im a ry  pancrea t ic  t u m o u r  the  degree of argyro-  
phi l ia  corre la ted well wi th  the  con ten t  of immunoh i s to -  
chemical ly  demons t r ab l e  glucagon. A cer ta in  d i sc repancy  
was noted,  however ,  in a hepa t ic  metas tas is .  Al though  

mos t  cells were argyrophil ic,  only a few of them,  s i tua ted  
main ly  a t  the  per iphery ,  showed immunof lu0rescen t  
s ta in ing for glucagon. 

In  1969 LOMSKY et  al. ~ descr ibed glucagon immuno-  
f luorescence in an islet cell adenoma  bu t  to our knowledge 
th is  repor t  is the  first  to describe the  immunoh i s tochemica l  
demons t r a t i on  of glucagon in a pancrea t i c  A~-cell carci- 
n o m a  and in its metastases~~ 

Zusammen/assung. Glucagon ist durch  I m m u n o h i s t o -  
f luoreszenz in e inem Ay-ZeI1-Carcinom der  mensch] ichen  
Bauchspeicheldr t ise  und in Metas tasen  in der Leber  ent-  
deckt  worden.  
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Histochemical  Study of Dissociated Nerve Cells from Embryonic  Chick Cerebral 
Hemispheres  in Flask Cultures 

In  a previous  s t u d y  we have  d e m o n s t r a t e d  t h a t  dis- 
sociated nerve  cells f rom young  embryos  can grow and 
d i f fe ren t ia te  when  t h e y  are cu l t iva ted  in plast ic  f lasks 
w i thou t  a semi-solid subs t ra te  as suppor t  1. F lask  cul tures 
offer advan tages  for b iochemical  analysis.  In  the  p resen t  
inves t iga t ion  we have  ex t ended  our observa t ions  of 
neurona l  ma tura t ion ,  using some tes t s  of h i s tochemicM 
react ions.  

Cerebral  hemispheres  f rom 8-day-old chick embryos  
were dissociated and cu l t iva ted  in Fa lcon plas t ic  3012 
flasks (30 ml) w i thou t  collagen, as previousIy descr ibed 1 
The nu t r i en t  m e d i u m  consis ted of Eagle ' s  basal  med i u m 
supp lemen ted  wi th  20% fetal  calf se rum and  conta ined  

the  ant ib io t ics  penicil l in (50 units /ml)  and s t r ep tomyc in  
(50 ~g/ml). The med i u m was changed twice a week. The 
cell cul tures  were incuba ted  at  37 ~ in an a tmosphe re  of 
95% air and  5% CO 2. Af ter  2 weeks incuba t ion  the  
cul tures were f ixed for 20 min  at  room t e m p e r a t u r e  in 
neut ra l  buffered formol  solut ion for h i s tochemica l  analysis.  
Some were s ta ined wi th  0.1% th ionine  to  tes t  for Nissl 
substance .  Others  were tes ted  for AChE ac t iv i ty  by  the  
m e t h o d  of I~ARNOVSKY and  1ROOTS 2. Ano the r  series was 

J. BOOHER and M. SENSENBR~NNER, Neurobiology 2, 97 (I972). 
M. J. KARNOVSKY and L. ROOTS, J. Histochem. Cytocheml 72, 219 
(1964). 
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Fig. 1. Nissl bodies in multipolar and bipolar neurons 14 days in culture. Thionine stain. • 1000. Fig. 2. A group of neurons and their fibres 
14 days in culture. Holmes method. • 250. Fig. 3. A multipolar neuron with neurofibrils in the soma 14 days in culture. Holmes method, x 1000. 
Fig. 4. A neuron without neurofibrils in the soma 14 days in culture. Holmes method. • 1000. 

f ixed for 1 week at  4 ~ and  impregna t ed  wi th  silver by  the  
modif ied  Holmes  m e t h o d  for neurofibri ls  3. 

F r o m  a phase  con t ras t  s tudy  1, we had  previously  shown 
t h a t  dissociated bra in  ceils f rom 8-day-old chick embryos ,  
which were stil l  in an und i f fe ren t i a ted  morphologica l  
stage, reaggrega ted  in c lumps  af ter  24 h cu l t iva t ion  in 
plast ic  flasks. The ceils even tua l ly  began  to  migra te  and 
to proliferate.  Mult ipolar  and  bipolar  neuronal- l ike cells 
d i f fe rent ia ted  af ter  7 days  in cul ture and  were dispersed 
upon a monolayer  of po lygona l - shaped  undi f fe ren t ia ted  
cells. 

After  2 weeks cul t iva t ion  in plas t ic  flasks, mos t  
mul t ipo lar  and  bipolar  ceils con ta ined  Nissl bodies in 
the i r  per ikaryon  (Figure 1), indica t ing  t h a t  these  ceils are 
neurons.  In  older cultures,  increased amoun t s  of Nissl 
subs tance  could be demons t r a t ed .  This shows a fu r ther  
d i f ferent ia t ion  of these  nerve  ceils. 

Silver impregna t ion  revealed a ne twork  of nerve  fibres 
t h r o u g h o u t  the  cul tures af ter  2 weeks in v i t ro  (Figure 2). 
Large  mul t ipo lar  neurons  conta in ing  densely  s ta ined 
neurofibri ls  wi th in  the  soma and  fibres were observed 

(Figure 3). Also bipolar  neurons,  which conta ined  neuro- 
fibrils, were seen in these  cultures.  However ,  m a n y  neurons  
had  s l ight iy  s ta ined somas b u t  long, well-developed,  
ex tens ive ly  b ranched  processes (Figure 4). 

Many  AChE-con ta in ing  neurons  were observed af ter  
7 days  in culture.  Later ,  the  ac t iv i ty  increased and, af ter  
2 weeks cul t ivat ion,  a h igh AChE con ten t  was p resen t  in 
the  cy top lasm of the  soma of mos t  neurons  (Figure 5). 
However ,  ve ry  l i t t le  AChE ac t iv i ty  could be d e m o n s t r a t e d  
in the  fibres. 

In  a previous  paper  we had  shown t h a t  embryonic  
bra in  ex t r ac t  s t imula tes  t he  d i f fe ren t ia t ion  of CNS 
neurons  cu l t iva ted  in Rose chambers  4. Therefore,  in some 
of the  flask cul tures we added  bra in  ex t r ac t  p repa red  
f rom 8-day-old chick embryos .  The suspens ion  homogena te  
was cent r i fuged at  105,000 Xg for 1 h. The s u p e r n a t a n t  

s M. II. WOLF, J. Cell Biol. 22, 259 (1964). 
4 ~V[. SENSENBRENNER, ~'~. SPRINGER, J. BOOHER and P. MANDEL, 

Neurobiology 2, 49 (1972). 
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Fig. 5. Neurons showing AChE activity 14 days in culture. • 1000. Fig. 6. A group of neurons and their fibres 14 days in culture in 
presence of brain extract. Holmes method. • 250. Fig. 7 and 8. Neurons with neurofibrils in their soma; 14 days in culture in presence of 
brain extract. Holmes method. • 1000. 

was then  added  af ter  the  4 th  day  of cu l t iva t ion  to  the  
nu t r i en t  m e d i u m  as previous ly  descr ibed 4. Di f fe ren t ia t ion  
of the  nerve  ceils cu l t iva ted  in flasks seemed to  be 
inf luenced in a s imilar  m a n n e r  to cul tures  grown in Rose 
chambers  by  the  bra in  ext rac t .  We could observe af ter  
14 days  cu l t iva t ion  a ve ry  dense ne twork  of th ick  nerve 
f ibres (Figure 6). A lmos t  all the  d i f fe ren t ia ted  neurons  
possessed a dense concen t ra t ion  of neurofibr i ls  wi th in  the  
soma as well as in the i r  processes (Figures 7 and  8). 

His tochemica l  d e m o n s t r a t i o n  of Nissl substance,  
neurofibr i ls  and  AChE ac t iv i ty  provides  evidence for 
good d i f fe ren t ia t ion  of neurons  cu l t iva ted  in plast ic  
flasks. Addi t ion  of b ra in  ex t r ac t  to  the  nu t r i en t  med i u m 
s t imula tes  th is  d i f fe ren t ia t ion  5 .  

Zusammen/assung. Die Differenzierung yon dissozi ier ten 
Grossh i rnneuronen  in P las t ik f l a schenku l tu ren  wurde  mi t  

h i s tochemischen  Methoden,  Nisslf/irbung, Silberimpr/igna- 
t ion der  Nervenfase rn  und  Acety lchol ines te raseakt iv i t / i t  
un te rsucht .  
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Explantation of Extraembryonic Parts of 7-day-old Mouse Egg Cylinders 

E x p l a n t a t i o n  of e m b r y o n i c  por t ions  of the  mouse  egg 
cy l inder  leads to  fo rma t ion  of t e r a t o m a s  a n d / o r  t e ra to -  
carc inomas  composed  of somat ic  tissues1, 2 The deve lop-  
men t a l  po ten t ia l s  of the  e x t r a e m b r y o n i c  pa r t  (EP) of the  

mouse  egg cyl inder  were no t  tes ted ,  n o t w i t h s t a n d i n g  tile 
unsuccessful  a t t e m p t  to  cu l t iva te  t he  par ie ta l  yolk  sac 
f rom s o m e w h a t  older  embryos  3. The purpose  of th is  
s t u d y  was to de t e rmine  w h a t  happens  to  the  ex t raem-  


