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Immunocytochemical Localization of Gastric Inhibitory 
Peptide (GIP) in the Human Foetal Pancreas 
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ABSTRACT 
The occurrence of gas t r in  a n d  g a s t r i c  inh ib i tory  polypeptide (GIP) was inves t i -  

gated immunocytochemically in 1 7  foe t a l  and neonatal human pancreata of gesta- 
t iona l  ages ranging from 12-41 weeks. G I P  immunoreactive c e l l s  were observed in  
the pancreas of f i v e  foetuses with ges ta t iona l  ages of 18-20 weeks. These c e l l s  
were located in i s l e t - l i k e  ce l l  c l u s t e r s ,  a t  the base of tubular s t ruc tu res  a n d  
among the exocrine-like ac in i .  They were sometimes seen to  emit a s ing le  long 
protrusion. The cont ro ls  used, including preincubation of the an t i s e ra  with a n t i -  
complement C l q ,  emphasized the  s p e c i f i c i t y  of the observed immunoreaction. No 
gastrin-immunoreactive c e l l s  were seen in any of the foe t a l  o r  neonatal pancreata 
examined. 

INTRODUCTION 
I n  a previous repor t  ( 3 )  i t  was postulated tha t  in the absence of food inges- 

t ion  - as  i n  the  case of hibernating animals and in foe ta l  l i f e  - the gas t ro in tes -  
t i n a l  endocrine c e l l s  wi l l  lack the stimulus f o r  releasing t h e i r  secre tory  pro-  
ducts,  with the  r e s u l t  of pa r t i a l  o r  complete blocking of t h e i r  hormone re lease .  
Under such conditions i t  i s  hypothesized t h a t  the pancreas a s  a t a rge t  t i s s u e  
f o r  gas t r in  and g a s t r i c  inh ib i tory  polypeptide (GIP) wi l l  replace the deficiency 
caused by t h i s  lack of hormone re lease  by developing local gas t r in  and G I P  c e l l s ,  
which wi l l  probably a c t  through a paracrine mechanism. I n  order to t e s t  t h i s  
hypothesis i n  the  present study, the human foe ta l  pancreas was investigated 
immunocytochemically f o r  the occurrence of gas t r in  and GIP. 

MATERIAL A N D  METHODS 

Pieces from 17 foe ta l  and neonatal human pancreata, ges ta t iona l  ages ranging 
from 12-41 weeks, were f ixed  i n  neutral  buffered formalin f o r  24 h .  The tissues 
were obtained from women undergoing legal abortion and  a t  autopsy of newborn 
in fan t s ,  who had died of non-endocrine disorders.  

After dehydration and embedding in pa ra f f in ,  5 pm thick sec t ions  were cu t  and 
processed f o r  demonstration of gas t r in  and GIP by the peroxidase-antiperoxidase 
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(PAP) method ( 5 ) .  The a n t i s e r a  used were: r a b b i t  an t i se rum a g a i n s t  s y n t h e t i c  

human g a s t r i n - 1 7  No. 4562, r a b b i t  an t i se rum a g a i n s t  s y n t h e t i c  m i d - p o r t i o n  (6-13)  

of non-su lphated human g a s t r i n - 1 7  No. 4710 ( b o t h  g i f t s  f rom J.F. Rehfe ld ,  Dept. 

of Medica l  Chemistry, Aarhus U n i v e r s i t y ,  Denmark), r a b b i t  an t i se rum a g a i n s t  t he  

m i d - p o r t i o n  (9-20) o f  CCK No. 280, and r a b b i t  a n t i s e r a  a g a i n s t  p o r c i n e  G I P  Nos. 
378 and 255 ( g i f t s  f rom J.M. Polak, Dept. o f  H is tochemis t r y ,  Hammersmith Hospi- 

tal,London, England). The a n t i s e r a  were t e s t e d  a t  s e r i a l  d i l u t i o n s  rang ing  f rom 

1:50 t o  1:15,000. 

The c o n t r o l s  used were: 1) Non-immunized r a b b i t  o r  gu inea p i g  serum as t h e  
f i r s t  l a y e r ;  2) 100 ug  r a b b i t  y - g l o b u l i n  o r  50 pg r a b b i t  IgG p e r  m l  t r i s - s a l i n e  

b u f f e r  as t h e  f i r s t  l a y e r ;  3) i n c u b a t i o n  o f  t he  a n t i s e r a  w i t h  r a b b i t  anti-human 

C l q  complement d i l u t e d  1:50 (Dako, Denmark, L o t  No. 038B) and 4 )  p r e i n c u b a t i o n  

o f  t h e  f i r s t  l a y e r  an t i se rum w i t h  the  corresponding p e p t i d e  o r  r e l a t e d  p e p t i d e ( s )  

f o r  24 hours a t  4OC (see Table 1 ) .  I n  each s e r i e s  o f  s t a i n i n g  experiments sec- 

t i o n s  o f  a d u l t  human pancreas were i nc luded .  

RESULTS AND DISCUSSIdN 

I n  t h e  pancreata o f  f i v e  foe tuses  w i t h  g e s t a t i o n a l  ages o f  18-20 weeks, G I P -  

immunoreactive c e l l s  were observed t o  i n t e r m i n g l e  w i t h  t h e  i s l e t - l i k e  c e l l  c l u s -  

t e r s ,  i n  t h e  basal  p a r t  o f  t u b u l a r  s t r u c t u r e s  and among t h e  e x o c r i n e - l i k e  a c i n i  

( F i g .  1 ) .  They were round o r  po l ygona l  and sometimes e x h i b i t e d  a s i n g l e  l ong  

F i g .  1. GIP-immunoreactive c e l l s  i n  the  human 
RZGT pancreas. They are l o c a t e d  a t  t h e  i s l e t -  
l i k e  c e l l  c l u s t e r s ,  a t  the basal  p a r t  o f  t u b u l a r  
s t r u c t u r e s  o r  i n  between the  zymogen c e l l s ,  and 
d i s p l a y  a cy top lasmic  p r o t r u s i o n .  PAP technique.  
a n t i - G I P  No. 378 ( d i l u t i o n  1:1,600). x 570. 
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protrusion. On the o ther  hand, no gas t r in  o r  C C K  immunoreactivity was detected i n  
the  pancreas in  any of the  foetuses examined. GIP immunoreactivity was found with 
both anti-GIP sera  used i n  a l l  the d i lu t ions  tes ted  u p  t o  1:1,600 of anti-GIP No. 
378 and up t o  1:400 of anti-GIP No. 255. 

No s ta in ing  was obtained when the  an t i s e ra  were replaced by r abb i t  serum, 
guinea-pig serum, r abb i t  y-globulin,  or r abb i t  IgG. Furthermore, incubation of 
the  an t i s e ra  with r abb i t  anti-human Clq complement had no e f f e c t  on the pos i t ive  
immunostaining r e s u l t s  ( 2 ) .  These findings together w i t h  the neu t r a l i za t ion  tests 
(Table l ) ,  emphasize the  s p e c i f i c i t y  of the r e s u l t s  obtained. I t  i s  noteworthy 
t h a t  the anti-GIP se ra  t e s t ed  here did not r eac t  with any c e l l u l a r  component i n  
the  adu l t  human pancreas. 

with e a r l i e r  observations in  the foe ta l  porcine pancreas ( 1 ) .  These c e l l s  were, 
however, observed over only a l imited ges ta t iona l  age, though the physiological 
s t a t e  - the  absence of food ingestion, which has been assumed to  be the cause of 
t h e i r  location in the  pancreas - extends throughout the whole f e t a l  l i f e .  This 
f ind ing ,  together with the  absence of gastrin-immunoreactive c e l l s  i n  a l l  the 
foe t a l  pancreata examined in  the present study and previously ( 4 )  would seem to  
cont rad ic t  o u r  working assumption. However, in foe ta l  l i f e  other physiological 
f ac to r s  than the absence of the food ingestion - a condition shared with hiber- 
nating animals - must be taken in to  consideration, f o r  example the continuous 
process of growing. 

dent c e l l  type o r  w i t h i n  o ther  endocrine ce l l  types, and the u l t r a s t ruc tu ra l  
i den t i f i ca t ion  of these c e l l s  a r e  problems which a re  now under study. 

The finding of GIP-immunoreactive c e l l s  i n  the human foe ta l  pancreas i s  in l i n e  

Whether the detected GIP-like immunoreactive substance i s  present i n  indepen- 
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