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Summary. Evidence is presented that somatostatin-containing 
cells are present in the gastro-intestinal tract of the dog. Thus 
immuno-fiuorescent cells were detected by the use of antiserum to 
cyclic somatostatin. These ceils were mainly encountered in the 
antral mucosa and in the neighbourhood of gastrin-producing cells. 
No cross reaction was observed between gastrin and somatostatin. 
It is suggested that locally produced somatostatin controls gastrin 

secretion, and, more generally, that somatostatin-containing cells, 
mnltifocally distributed, modulates secretion of a large number of 
glands. 
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Somatostatin, a growth hormone release-inhibiting 
factor (or GIF) has been isolated from the hypothala- 
mus [1]. In addition to its action on growth hormone 
release, somatostatin has been demonstrated to inhi- 
bit the release of insulin, glucagon, gut glucagon, 
thyroid stimulating hormone and gastrin [2-16]. Anti- 
bodies to somatostatin allowed immunohistochemical 
studies in the hypothalamus [17-19] and the endo- 
crine pancreas [20, 21]. We reportherethepresence of 
immunohistochemically positive cells to anti-somato- 
statin serum in the gastro-intestinal tract of the dog 1. 

Material and Methods 

Tissue Preparation 

The different portions of the GI tract of dogs were 
fixed in Bouin's solution (2.2% picric acid, 10% 
formaldehyde and 5% acetic acid), dehydrated, and 
embedded in paraffin. Five microns thick sections 
were mounted on albumin-covered slides, rehydrated 
after removal of paraffin and processed for im- 
munohistochemistry. 

Ant&era 

Cyclic somatostatin was conjugated to human 
serum albumin by means of glutaraldehyde or 
diamino-benzidin and emulsified in Freund's corn- 

1 While this manuscript was in preparation, Arimura and 
coworkers have reported on the presence of somatostatin in high 
concentrations in gastric and pancreatic extracts of the rat [22]. 

plete adjuvant [19]. Rabbits were immunized by the 
injection of 1100 ~tg of somatostin per animal, 
divided in three doses administered at three weeks 
intervals [21]. For immuno-fluorescence the antise- 
rum was diluted 1:200 in phosphate buffered saline 
(PBS). Antibodies to synthetic human gastrin I (SHG 
2-17, Imperial Chemical Ind. Ltd) raised in rabbits 
were a :generous gift from Dr. W. Gepts (Vrije Uni- 
versiteit, Brussels, Belgium) [23], Fluorescein iso- 
thiocyanate (FITC) conjugated to sheep antirabbit 
immunoglobulin was obtained commercially (Pasteur 
Institute, Paris). 

Controls 

The following controls were used: 
a) anti-somatostatin serum mixed with an excess of 

synthetic somatostatin (200 ~tg/ml). 
b) anti-somatostatin serum mixed with an excess of 

synthetic gastrin (50 ~tg/ml). 
c) anti-gastrin serum mixed with an excess of 

synthetic gastrin (50 ~tg/ml). 
d) anti-gastrin serum mixed with an excess of 

synthetic somatostatin (200 ~tg/ml). 
e) normal rabbit serum. 
f) FITC alone. 

Irnmuno- Fluorescence 

The indirect immuno-fiuorescence technique was 
applied [24]. Sections were incubated with the first 
antiserum (anti-somatostatin, anti-gastrin or the con- 
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Fig. 1. Two serial sections from dog antral mucosa, a) Incubation 
with anti-somatostatin serum. Four fluorescent cells are seen in the 
glands, b) Incubation with anti-somatostatin serum adsorbed with 
an excess of synthetic somatostatin (control a). Fluorescence is 

completely abolished in the cells 
x 400 

trols) at room temperature  for one hour, rinsed with 
PBS, incubated with FITC for one hour, rinsed again 
with PBS, counterstained with Evans 'Blue (0.01%) 
for 5 rain, and mounted in glycerin-PBS. The sections 
were observed in a Zeiss Ultraphot  microscope 
equipped with a III RS condenser. 

Results 

After  incubation with anti-somatostatin serum, im- 
muno-fluorescent cells were found along the entire 
gastro-intestinal tract. They were particularly abun- 
dant, however, in the antral mucosa, in the neigh- 
bourhood of gastrin-producing cells (Fig. la).  In 
view of the prevalence of somatostatin-containing 
cells in regions which are also abundant in gastrin- 
producing cells, we tested the sections for a possible 
cross-reaction between gastrin and somatostatin. The 
anti-somatostatin immuno-fluorescence was elimi- 
nated by prior incubation of the serum with synthetic 
somatostatin (control a; Fig. lb) ,  but was not sup- 
pressed by mixing the anti-somatostatin serum with 

Fig. 2. Two serial sections from dog antral mucosa, a) Incubation 
with anti-somatostatin serum. Several fluorescent cells are scat- 
tered in the glandular epithelium, b) Incubation with anfi-gastrin 
serum. Fluorescent cells are more numerous. Note that all the cells 
exhibiting fluorescence in a) are different from the fluorescent cells 

in b) 

synthetic gastrin (control b). Conversely, gastrin im- 
muno-fluorescence was abolished after adsorption 
of the specific serum with synthetic gastrin (control c), 
but remained unaffected by adsorption with synthetic 
somatostatin (control d). Incubation of the sections 
with normal rabbit serum followed by FITC, or with 
FITC alone failed to produce any fluorescence (con- 
trols e and f). Finally, by studying serial sections, it was 
shown that cells with anti-somatostatin immuno- 
fluorescence were different from those with anti- 
gastrin immuno-fluorescence (Fig. 2a, b). 

Discussion 

The present results suggest that somatostatin is 
present in the GI tract of the dog. This statement is 
made with the reservation that immuno-fluorescence 
does not allow a determination of the precise structure 
of the detected antigen, and hence cannot completely 
exclude a possible cross-reaction with acloselyrelated 
polypeptide. The presence of somatostatin-containing 
cells in the GI tract raises the question of their functio- 
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nal significance. The  detect ion of  somatos ta t in-con-  
taining cells in pancreat ic  islets [20, 21], and the de-  
mons t ra t ion  of  an inhibi tory effect of somatosta t in  
upon  insulin and glucagon release [2 -14]  had led to 
the suggestion that  locally p roduced  somatosta t in  
might  control  pancreat ic  endocr ine  funct ion [20, 21]. 
Since somatosta t in  inhibits gastrin secret ion [16] and 
since somatos ta t in-conta in ing cells lie in close neigh- 
b o u r h o o d  to gas t r in-producing cells, we suggest that  
locally p roduced  somatos ta t in  might  also control  ga- 
strin secretion. More  generally, in view of the influ- 
ence of somatos ta t in  on the release of various secre- 
tion products  [2-16,  25-28] ,  and of the multifocal di- 
str ibution of somatos ta t in-conta in ing cells, we suggest 
that  somatos ta t in  modula tes  secret ion in a large num-  
ber  of organs,  yet  affecting selectively those secretory 
cells ne ighbour ing  its site of release. This would then 
provide  an explanat ion for  our  finding that  somato-  
s tat in-containing cells are distr ibuted th roughout  the 
entire G I  tract, where  they could influence directly a 
variety of secretory cells [14, 16, 25-281. The  chal- 
lenge that  now confronts  us is to character ize at the 
ul trastructural  level the cell type cor responding  to the 
somatos ta t in-conta in ing cell. The  pancreat ic  and 
gastro-intestinal  D-cel l  (for review see 29) is the best  
candidate  for  being the somatos ta t in-conta in ing cell. 
In this respect  we have recently found  that  the pan-  
creas of  the pigeon,  which is part icularly rich in D-  
cells (Al-cel ls)  [30] has part icularly numerous  anti- 
somatos ta t in  immuno- f luorescen t  cells [3]. 
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Note Added in Pro@ By using a peroxidase labelling technique, we were recently able to identify ultrastructurally the somatostatin 
containing cell as the D-cell [32]. 


