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Dispersed  Cell Culture of Bovine  Pars  Intermedia  1 

Because of the  complex i ty  of the  control l ing e lements  
and  the i r  in te r re la ted  effects in the  whole animal ,  We have  
a t t e m p t e d  to  es tabl ish  an in v i t ro  sys t em to s t u d y  the  
mechan i sm by  which  d i f fe ren t ia ted  funct ions  w i th in  a 
single t y p e  of cells are control led.  Func t iona l  clonal 
s t ra ins  of several  endocr ine  cell types  have  been  es tabl ished 
in culture.  These inves t iga t ions  include s tero id-secre t ing  
Leydig  cells and s teroid-secre t ing  adrena l  cells2, 3. In  
cul ture the  p i t u i t a ry  t issue displays  t he  abi l i ty  to  secrete 
hormones .  BRAUMAN et al. 4 have  p resen ted  evidence t h a t  
g rowth  ho rm one  can be de tec ted  in med ium f rom organ 
cul tures  of fetal  h u m a n  p i t u i t a r y  gland. YAMARA 5 
es tab l i shed  a c lonal  s t ra in  of p i tu i t a ry  cells t h a t  synthes ize  
and  secrete ACTH. Clonal s t ra in  of ceils der ived f rom a 
r a t  p i t u i t a ry  t u m o r  secretes  g rowth  ho rmone  into the  
cul ture  m e d i u m  6. The goal of the  p resen t  expe r imen t  is to  
conduc t  such a s t u d y  ut i l iz ing d ispersed cell cul ture  f rom 
bovine  pars  i n t e rmed ia  and to eva lua te  t he  degree of 
special izat ion by  its abi l i ty  to  synthes ize  the  melanocyte-  
s t imula t ing  ho rmone  (MStt) .  

P i t u i t a ry  glands were t a k e n  f rom up to  4 -month-o ld  
calves. The pars  in te rmedias  were placed immed ia t e ly  in 
an E r l e n m e y e r  flask conta in ing  cold nu t r i en t  medium.  
The m e d i u m  consis ted of 75% E v a n s  NCTC 109. Single 

p r i m a r y  cul ture in rubbe r - s toppe red  plas t ic  flasks was 
p repa red  involving cu t t ing  and  minc ing  of t h e  tissue, 
d iges t ion wi th  0.25 % t ryps in  and  suspension of the  digest-  
ed and washed  cells in the  n u t r i en t  medium.  Syn the t i c  
cul ture  m e d i u m  was sup lemen ted  wi th  fetal  and  calf 
serum. The cells were incuba ted  at  37~ in humidi f ied  
a tmosphe re  of 5% CO s and  95% air. Subcul tures  were 
p repa red  by  t ryps in iza t ion  of half  of t he  cells in t he  
p r i ma ry  dispersed cul ture  af ter  30 days  in v i t ro  in a rubber-  
s toppered  plas t ic  flask culture.  Media f rom subcul tures  
were changed  every  3-4 days.  W i t h  progress  of cul ture 
age the  exp lan t  showed ex tens ive  p ropaga t ion  f rom the  
centra l  region toward  the  per iphery .  Small  cells conta in ing  
oval nuclei  were p resen t  in the  centrM area. In  the  peri-  
p h e r y  there  were large cells w i th  i rregular  borders  
(Figure 1). The cy top lasm of the  ceils is homogeneous  and  
poor  in densi ty .  I t  conta ins  granular  e lements  and  small  
vacuoles.  The mos t  per iphera l  cells showed large accumula-  
t ion of lipid dropplets ,  indicators  of cellular ' senescence ' .  
In  summary ,  the  t ryps in -d i spe rsed  cells observed  up to 
32 days  af ter  subcul tures  ma i n t a i n  the  epi thel ioid  l ineage 
and the i r  cytological  character is t ics  resemble  those  of the  
g landular  cells in vivo (Figure 2). The prese rva t ion  of these  
cells in cul ture m a y  be expla ined  by  the  fact  t h a t  pars  

No. of days Medium MSH (Units/ml) 
after subcultures Exp. A Exp. /3 Exp. C 

9 63 79 78 
14 127 128 105 
25 78 148 142 
32 99 90 138 

Data represents the mean values of total hormones in the media 
collected each 3 or 4 day period. Experiments A, B and C are different 
subcultures. 
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Fig. 1. Explant from bovine pars intermedia. Appearance of cells 32 days after subculture. The nuclei are ovoid. Arrow indicates a cell 
showing small vacuoles in the cytoplasm. Fixed in Bouin and stained with 1% toluidine-blue. • 700. Fig. 2. Thick section (lum) fixed in Kar- 
novsky and stained with toluidine blue of a portion of in vivo bovine pars intermedia. The glandular cells show a round and light nucleus with 
evident nucleolus. The other type is elongated and dense. Compare the cells in culture with the glandular ceils in vivo. • 400. 
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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. 


