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An immunohistochemical study on the gastrointestinal endocrine cells
in the bean goose, Anser faballs Latham
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Abstract : The regional distributions and relative frequencies of the gastrointestinal endocrine
cells in the bean goose (Anser fabalis Latham) were investigated by immunohistochemical methods
using bovine Sp-1/chromogranin (CG), serotonin, gastrin, cholecystokinin (CCK)-8, somatostatin
and glucagon antisera. BCG-immunoreactive cells were widespread throughout the gastrointestinal
tract (GIT) with moderated frequencies except for the gizzard and proventriculus which were a
few frequencies. Serotonin-immunoreactive cells were detected throughout the GIT except for the
proventriculus and gizzard. These cells were observed in the pylorus with rare frequencies but
numerous cells were detected in the intestinal tract. Gastrin-immunoreactive cells were restricted
to the gizzard, pylorus and duodenum. These cells were most predominant in the pylorus and a
few or rare in the gizzard and duodenum, respectively. CCK-8-immunoreactive cells were observed
from the gizzard to ileum. The highest frequencies of endocrine cells were observed in the duo-
denum. These cells were increased from the gizzard to duodenum but thereafter decreased.
Somatostatin-immunoreactive cells were detected in the GIT except for the large intestine. In the
proventriculus and pylorus, numerous immunoreactive cells were demonstrated but a few cells
were present in the other regions. Glucagon cells were observed in the gizzard, pylorus, ileum,

colon and rectum with a few or moderated numbers.
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Table 1. Antisera used in this study
Antisera* Code Source Dilution
BCG** 517210 Incstar 1:500~1,000
Serotonin BO68082C BioGenex Lab, USA 1:20
Gastrin PUO190796 BioGenex Lab, USA 1:20
CCK-8 750257 Incstar, stillwater, USA 1:500
Somatostatin PUO421295 BioGenex Lab, USA 1:20
Glucagon PUO391095 BioGenex Lab, USA 1:20

* All antisera were raised in rabbits.
**BCG: bovine Sp-1/chromogranin, CCK-8 : cholecystokinin-8.
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Table 2. Relative frequencies and regioned distributions of the endocrine cells in the gastrointestinal tract of the bean goose

(Anser fabalis)

BCG* Ser Gas CCK-8 Som Glu
Proventriculus T+ - - - +4++ -
Gizzard + - + + + +
Pylorus ++ + +4++ ++ +++ +
Duodenum +++ +++ * +++ + -
Jejunum +++ +++ - ++ + -
Illeum ++ +++ - + + +
Colon ++ +++ - - - +
Cecum ++ +++ - - - -
Rectum +++ +++ - - - ++

* BCG : Bovine Sp-1/chromogranin, Ser: Scrotonin, Gas: Gastrin, CCK-8 :

** — . not detected, + : rare, + : a few, ++ : moderate, ++ + : numerous.
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Legends for figures

Fig 1. BCG-immunoreactive cells in the GIT of the bean goose.

a. Proventriculus b, Gizzard c. Pylorus d. Duodenum ¢. Jejunum f. Hleum g Colon
h. Cecum i. Rectum
a-c, f-h: X 480, d, e, i : X 240, PAP method.
Fig 2. Serotonin-immunoreactive cells in the GIT of the bean goose.
a. Pylorus b. Duedenum  c. Jejunum d. Tleum e. Colon f. Cecum g Rectum
a,d: X 480, b, c, e-g: X 240, PAP method.
Fig 3. Gastrin-immunoreactive cells in the GIT of the bean goose.
a. Gizzard b. Pylorus
a: X 480, b: x 240, PAP method.
Fig 4. CCK-8-immunoreactive cells in the GIT of the bean goose.
a. Gizzard b. Pylorus c. Duodenum d. Jejunum e. lleum
a, ce: X 480, b: X 240, PAP method.
Fig 5. Somatostatin-immunoreactive cells in the GIT of the bean goose.
a. Proventriculus b. Gizzard ¢. Pylorus d. Duodenum e. Jejunum
a,b,d, e: X 480, c: X 240, PAP method.
Fig 6. Glucagon-immunoreactive cells in the GIT of the bean goose.
a. Gizzard b. Pylorus c. lleum d. Colon ¢. Rectum

a-e: X 480, PAP method.

g8

1. Lundberg JM, Tatemoto K, Terenius L, et al. Lo-
calization of peptide YY(PYY) in gastrointesinal en-
docrine cells and effects on intestinal biood flow and
motility. Proc Natl Acad Sci USA, 79:4471-4475,
1982.

2. Solcia E, Capella C, Vassallo G, et al. Endocrine cells
of the gastric mucosa. Int Rev Cytol , 42:223-286, 1975.

3. Yamada J, Iwanaga T, Yamashita T, et al. Distribu-
tion and frequency of occurrence of endocrine cells n
the proventriculus of birds. Jap J Zootech Sci, 50:653-
659, 1979

4. El-Sathy M, Wilander E, Grimelius L, et al. The dis-

tribution of polypeptide YY(PYY)- and pancreatic poly-
peptide(PP)-immunoreactive cells in the domestic fowl.
Histochemistry , 75:25-30, 1982.

5. Rawdon BB, Andrew A. An immunohistochemical sur-
vey of endocrine cells in the gastrointestinal tract of
chicks at hatching. Cell Tiss Res, 220:279-292, 1981.

6. Yamanaka Y, Yamada J, Kitamura N, et a/. An im-
munohistochemical study on the distribution of endo-
crine cells in the chicken gastrointestinal tract. Z Mi-
krosk Anat Forsch , 103:437-446, 1989.

7. Alumets J, Hikanson R, Sundler F. Distribution, on-
togeny and ultrastructure of pancreatic polypeptide(PP)
cells in the pancreas and gut of the chicken. Cell Tiss
Res , 194:377-386, 1978.

8. Brodin E, Alumets J, H kanson R, et al. Immunoreac-

- 1042 -









- 1045 -






10.

11.

12.

13.

14.

15.

16.

17.

18.

tive substance-P in the chicken gut: Distribution, de-
velopment and possible functional significance. Cell
Tiss Res , 216:455-469, 1981.

. Saito T, Yamada J, Kitamura N, et al. An immuno-

histochemical study on the distribution of endocrine
cells in the gastrointestinal tract of domestic pigeon
(Columba livia var domestica). Z Mikrosk Anat Forsch,
103:237-246, 1989.

Castaldo L, Lucini C. An immunohistochemical study
on the endocrine cells in the gastrointestinal tract of
domestic duck. Eur J Basic Appl Histochem , 35:131-
143, 1991.

Richardson KC, Yamada J, Wooller RD. An immuno-
histochemical study of the gastrointestinal endocrine
cells of the New Holland Honeyeater, Phylidonyris no-
vaehollandiae . Aust J Zool , 36:483-496, 1988.
Iwanaga T, Yamada J, Yamashita T, er al. Endocrine
cells in the pyloric region of the Black-tailed Gull
(Larus crassirostris). Res Bull Obihiro Univ, 11:555-
564, 1980.

Yamada J, Kayamori T, Okamoto T, et al. Endocrine
cells in the pyloric region of the Japanese Quail
(Coturnix coturnix japonica). Arch Histol Jap , 41:41-
52, 1978.

Yamada J, Kitamura N, Yamashita T. The relative fre-
quency and topographical distribution of somatostatin-,
GRP-, APP-, glucagon-, 5-HT- and neurotensin-immuno-
reactive cells in the proventriculus of seven species of
birds. Arch Histol Jap , 48:305-314, 1985.

$84, &5 5. FEWHF 7. op7teF] AH, A
£, 98-107, 1988.

Stemberger LA. Immunocytochemistry . 2nd ed, John
Wiley & Sons, 104-149, 1979.

Takayanagi M, Watanabe T. Immunocytochemical co-
localizations of insulin, aromatic L-amino acid de-
carboxylase, dopamine beta-hydroxylase, S-100 protein
and chromogranin A in B cells of the chicken endo-
crine pancreas. Tissue & Cell , 28:17-24, 1996.

Salvi E, Buffa R, Renda TG. Ontogeny, distribution
and amine/peptide colocalization of chromogranin A-
and B-immunoreactive cells in the chicken gizzard

19.

20.

21,

22,

23.

24.

25.

26.

27.

28.

26.

- 1047 -

and antrum. Anat Embryol Berl , 192:547-555, 1995.
Buffa R, Gini A, Pelagi M, et al . Inmunoreactivity of
hormonality characterized human endocrine cells against
three novel anti-human chromogranin B(B11 and B13)
and chromogranin A(A11) monoclonal antibody. Arch
Histol Cytol, 52:99-105, 1989.

Cetin Y, Grube D. Immunoreactives for chromogranin
A and B, secretogranin I in the guinea pig endocrine
pancreas. Histochemistry , 94:479-484, 1990.
Fischer-Colbrie R, Assmann H, Hogn C, er al. Im-
munological studies on the distribution of chromogranin
A and B in the endocrine and nervous tissues. Neu-
roscience , 16:547-555, 1985.

Salvi E, Buffa R, Renda TG. Ontogeny, distribution
and amine/peptide colocalization of chromogranin A-
and B-immunoreactive endocrine cells in the small
and large intestine of the chicken. Anat Embryol Berl,
194:89-98, 1996.

Lee JH, Ku SK, Lee HS. Immunohistochemical studies
in the intestine of the duck. Anas platyrhynchos pla-
tyrhyncos Linne, with ages. Korean J Vet Res , 38:1-8,
1998.

Wakinson A, Jonsson AC, Davison M, et al. Het-
erogenecity of chromogranin A-derived peptides in bo-
vine gut, pancreas and adrenal medulla. Biochem J , 1:
471-479, 1991.

Lundquist M, Amberg H, Candell J, et al. Silverstain
for identification of neurcendocrine cells. A study of
the chemical background. Histochem J, 22:616-623,
1990.

El-Sahly M, Wilander E, Lundgvist M. Comparative
studies of serotonin-like immunoreactive cells in the
digestive tract of vertebrates. Biomed Res, 6:371-3175,
1985

Walsh JH. Gastrointestinal hormones and peptides. In
ed Johnson L, Physiology of the gastrointestinal tract .
Raven Press, New York pp 59-144, 1981.

Pearce AGE, Polak JM, Bloom SR. The newer gut hor-
mones. Cellular sources, physiology, pathology and
clinical aspects. Gastroenterology , 72:746-761, 1977.
El-Salhy M. On the phylogeny of the gastro-entero-



30.

31.

32

33.

34.

pancreatio(GEP) neuroendocrine system. Acta Univ Up-
sal, 385:1-39, 1981.

Solcia E, Capella C, Buffa R, et al. Endocrine cells of
the digestive system. In ed Johnson L, Physiology of
the gastrointestinal tract, Raven Press, New York pp
39-58. 1981.

Dockray GJ, Waillant C, Hopkins CR. Biosynthetic re-
lationships of big and little gastrins. Nature , 237:770-
772, 1978.

Okamoto T. Distribution and ultrastructure of gastrin
cells in the duck digestive tract. Jpn J Vet Sci, 42:
643-649, 1980,

Martinez V, Jimenez M, Gonalons E, et al. Effects of
cholecystokinin and gastrin on gastroduodenal motil-
ity and coordination in chickens. Life Sci, 52:191-198,
1993.

Martinez V, Rodriguez Membrilla A, Jimenez M, et al .

3s.

36.

37.

38.

Immunohistochemical differentiation .of gastrin and chole-
cystokinin in gastrointestinal tract of chickens. Poult Sci,
72:2328-2336, 1993.

Kitamura N, Yamada J, Calingasan NY, et al. Im-
munocytochemical distribution of endocrine cells in
the gastrointestinal tract of the horse. Equine Vet J,
16:103-107, 1984.

Alumets J, Sundler F, H kanson R. Distribution, on-
togeny and uitrastructure of somatostatin immunoreac-
tive cells in the pancreas and gut. Cell Tiss Res, 185:
465-479, 1977.

Larsson LI, H kanson R, Sj berg NO, et al. Fluore-
scence histochemistry of the gastrin cells in fetal and
adult man. Gastroenterology , 68:1152-1150, 1975.
Alumets J, H kanson R, Sundler F. Ontogeny of en-
docrine cells in porcine gut and pancreas. Gastroen-
terology , 85:1359-1372, 1983.

- 1048 -



	1: 


