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in t e rmed ia  is an epi thel ioid t issue wi th  a l i t t le  blood sup- 
p ly  normal ly  inhib i ted  by  the  centra l  nervous  sys tem.  
This inhibi t ion is absen t  in vitro.  

Organ specific func t ion  of ceils in cul ture was de te rmin-  
ed by  examina t ion  of the  media  for a character is t ic  
p roduc t  of the  t issue f rom wich the  ceils derived.  W i t h  th is  
purpose  the  media  f rom subcul tures  were t e s t ed  on the  
skin of Rana pipiens frog using the  ref lec tometr ic  m e t h o d  
of LERNER and  WRIGHT 7 in order  to  assay the  M S H  
act ivi ty .  Since the  ho rmone  was accumula t ing  in the  
cul ture med ium dur ing 3 or 4 days  be tween  changes,  the  
values given for t he  concen t ra t ion  of hormones  in the  
med ium  represen t  the  average of d i f fe rent  collection 
per iod (Table). The results  p resen ted  seem to be cons is ten t  
wi th  the  small  a m o u n t  of MSH synthes ized  even in 
mul t ip ly ing  ceils in vitro,  and  suggest  t h a t  t hey  re ta in  the  
specific abi l i ty  to e laborate  t he  hormone.  Using th is  
pa t te rn ,  d i f ferent  aspects  of the  regula t ion of pars  inter-  
media  cells by  humora l  factors  can be s tudied.  

Resumen. C61ulas de pars  in te rmedia  bovina,  d ispersas  
p o r  t r ips ina  y cul t ivadas  por  60 dias m a n t i e n e n  las 
caracter is t icas  morfol6gieas del t ipo glandular  descr ipto  
in vivo.  Los medios  mu es t r an  ac t iv idad  melanoci to-  
d i spersan te  sobre la piel de Rana pipiens. Estos  resul tados  
sugieren que las c@lulas cu l t ivadas  re t ienen  la especifica 
capac idad  de s in te t izar  MSH.  
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I m m u n o h i s t o c h e m i c a l  D e m o n s t r a t i o n  of G l u c a g o n  in an A~-Cell  C a r c i n o m a  

Glncagonoma,  i.e. t umour s  arising f rom pancrea t ic  
A~-cells cons t i tu te  a rare t y p e  of endocr ine  adenoma,  
usually associated wi th  d iabetes  mell i tus  1-5. Such tu-  
mours  somet imes  occur as pa r t  of the  po lyg landula r  
adenoma  syndrome  *. 

In  1969 GRIMELIUS et  al. ~ descr ibed an islet cell carci- 
noma  in a 62-year-old woman,  who suffered f rom episodes 
of hypoglyeemic  coma and  had  ex t remely  low fast ing 
blood glucose values. A small  t u m o u r  was observed  in the  

tai l  por t ion  of the  pancreas  wi th  several  me tas tases  in the  
regional  l y m p h  nodes and  in the  l iver pa renchyma .  Most 
t u mo u r  cells were s ta ined wi th  the  Grimelius and Bodian  
silver s ta in ing me t h o d s  b u t  did no t  s ta in  w i th  t h a t  of 
Davenpor t .  The ceils did not  s ta in  w i th  a ldehyde  fuchsin 
nor  did t h e y  show me tach romas i a  wi th  the  pseudoisoeya-  
n in  method .  Fur ther]  the  cells gave n o  argentaf i in  react ion 
wi th  the  t echn ique  of Masson-Hamper l .  These results  
indica ted  t h a t  the  t u m o u r  cells were of the  A2-type. 

Left: Immunofluorescence of gln- 
cagon in most cells of a glucagon- 
producing tumour in human pan- 
creas. Right : Silver staining show- 
ing most tumour cells to be ar- 
gyrophil (Grimelius technique). 
Top : • 270, bottom: • 440. 
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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 
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