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Immunohistochemical study on insulin, glucagon and
somatostatin immunoreactive cells of the pancreas of the
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Abstract : The distributions and relative frequencies of insulin-, glucagon-, and somatostatin-
immunoreactive cells in the pancreas of the duck(Anas platyrhynchos platyrhyncos , Linne) were
investigated immunohistochemically on 23 days of incubation, at hatching, 1 week, 2 weeks, 3
weeks, 5 weeks, 6 weeks, 7 weeks, 9 weeks, 10 weeks, and 32 weeks after hatching.

In the duck pancreas on 23 days of incubation and at hatching, mammalian type islets(mixed
type) were only observed, thereafter three type's islets(mamalian, A and B type's islets) were
identified. Insulin-immunoreactive cells were detected in central region of the islets, while
glucagon- and somatostatin-immunoreactive cells were detected in marginal region of light(B
type) or mammalian type islets, and in central region of dark islets(A type).

Insulin-, and somatostatin-immunoreactive cells were also detected in the exocrine regions. In
this region the insulin-immunoreactive cells were detected from 23 days of incubation to 6 weeks,
however not detected after 7 weeks. At hatching the relative numbers of somatostatin-
immunoreactive cells were more frequent than those of other groups, and then decreased with

ages.
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Table 1. Antisera used in this study

Antisera* Code Source Dilution
I—n—5‘1111n PUQ290395 BioGenex 1:24
Glucagon PUO391095 BioGenex 1:20
Somatostatin ~ PUQ421295 BioGenex 1:26

* All antisera were raised in rabbits except for insulin which was raised
win a guinea pigs.
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Table 2. The distribution and relative frequencies of immunoreactive cells in the pancreas of the duck

Insulin Glucagon Somatostatin

exocrine cndocnne exocrine endocrine exocrine endocrine
23 Days of incubaton + ++ + ++ +4+ -+
Hatching + +++ + ++ +++ +++
1 Week + +++ ++ +++ 44 +++
2 Weeks + +++ + +++ ++ +++
3 Weceks + +++ + + 4+ ++ +++
5 Weeks + e+ + ot ++ +++
6 Weeks + +++ * +++ ++ +++
7 Weeks - +++ + 4+ + +++
9 Weeks - +++ * +++ + +++
10 Weeks - 4 + +++ + +++
32 Weeks - ++ 4 + ++4 + +++
* - : not detected, + @ orare, + : few, ++ : moderate, +++ : numerous.
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Fig 2.

Fig 3.

Legends for figures

Fig 1. Insulin-immunoreactive cells in the pancreas of the duck.

a. 23 days of incubation,
c. 32 weeks after hatching.
a-c: X 240, PAP method.

a. 23 days of incubation,
c. 32 weeks after hatching.
a-c : X 240, PAP method.

a. 23 days of incubation,
c. 32 weeks after hatching.
a-c : X 240, PAP method.

gngs

. Banks WIJ. Applied veterinary histology. 2nd ed, Wili-
ams & Wilkins, 484-485, 1986.

. »0oss MH, Romrell LJ, Gordon IK. Histology A text
and atlas. 3rd ed, Wiliams & Wilkins, 517-519, 1995.

. McDonald LE, Pineda MH. Veterinary endocrinology
and reproduction. 4th ed, Lea & Febiger, 186-201,
1989.

. Nickel R, Schummer A, Seiferle E. Anatomy of the
domestic birds. Verlag Paul Parey, Berlin - Hamburg,
60, 1977.

. Iwanaga T, Yui R, Fujita T. The pancreatic islets of
the chicken. Avian Endocrinol, Enviromental and eco-
logical perspectives, 81-94, 1983.

. Lucini C, Castaldo L, Lai O. An immunohistochemical

study of the endocrine pancreas of duck. Eur J His-

tochem , 40:45-52, 1996.

. Takayanagi M, Okada Y, Kita K, et al. Somatostatin-

14, and somatostatin-28 in chicken pancreatic islet D-

b. 1 week after hatching,

b. 1 week after hatching,

Glucagon-immunoreactive cells in the pancreas of the duck.

Somatostatin-immunoreactive cells in the pancreas of the duck.

b. 1 week after hatching,

10.

11.

12.

13.

- 243 -

cells. Tissue Cell , 28:495-500, 1996.

. Sternberger LA. Immunocytochemistry 2nd ed, New

York, John Wiley & Sons, 104-149, 1979.

. Helmataedter V, Feurle GE, Forssmann WG. Insulin-,

glucagon-, and somatostatin-immunoreactive  endocrine
cells in equine pancreas. Cell Tiss Res, 172:447-454,
1976.

Scheuermann DW, Adriaenson D, Timmermans JP, ef
al . Immunohistochemical localization of polypeptide
hormones in pancreatic endocrine cells of a dipoan
fish, Protopterus aethiopicus. Acta Histochem , 91:185-
192, 1991.

Cowan BJ, Foty RA, Liversage RA. Insulin, glucagon
and somatostatin localization in the pancreas of meta-
morphosed Xenophus lavis. Tissue Cell, 23:777-787,
1991.

Yamada J, Krause WJ, Edwin N, et al. A survey of
endocrine cells in the pancreas of the echidna(Tachy-
glossus aculeatus) with special reference to pancreatic
motilin cells. J Anat, 171:223-231, 1990.

Machetti P, Giamarelli R, di Carlo A, et al. Mor-



- 244 -



14.

15.

16.

17.

18.

19.

20.

21.

phometrical and immunocytochemical characterization
of the porcine endocrine pancreas. Transplant Proc,
22:727-728, 1990.

Foty RA, Lai-Fook JE, Liversage RA. Localization of
insulin, glucagon and soamtostatin in the pancreas of
adult Newt, Notophthalmus viridescens. Tissue Cell,
21:1-10, 1989.

Youson JH, Elliott WM, Beamish RJ, et al. A com-
parison of endocrine pancreatic tissue in adults of four
species of lampreys in British Columbia: a mor-
phological and immunohistochemical study. Gen Com
Endocrinol , 70:247-261, 1988.

Teitelman G, Alpert S, Polack JM, et al. Prescursor
cells of mouse endocrine pancreas coexpress insulin,
glucagon, and the neuronal proteins tyrosine hydroxy-
lase and neuropeptide Y, but not pancreatic polypep-
tide. Development , 118:1031-1039, 1993.

Bagnell CA, Baker NK, McMurty JP. Immunohisto-
chemical localization of insulin in the chick embryo
during development. Gen Com Endocrinol, 73:293-
298, 1989.

Miettnen PJ, Heikinheimo K. Transforming growth
factor-alpha(TGF-alpha) and insulin gene express in
human fetal pancreas. Development, 114:833-840, 1992.

Ito Z, Fujita T, Kobayashi S, et al. {H{bE L.
1R, Hakimt, H, 211-249, 1980.

Ito S, Yamada Y, Hayashi M, et a/. Somatostatin-con-
taining cells in the rat and horse pancreatic islets.
Tohoku J Exp Med , 124:57-64, 1978.

Kawano H, Yamashita T, Yamada J, et al. A light mi-

croscopic study of the gastro-entero-pancreatic en-

- 245

22

23.

24.

25.

26.

27.

28.

docrine cells of the mink(Mustela vison). Arch Histol
Jap , 46:559-573, 1983.

Ito H, Hashimoto Y, Kitagawa H, et al. Ontogeny of
gastroenteropancreatic(GEP) endocrine cells in mouse
and porcine embryos. Jpn J Vet Sci, 50:99-110, 1988.
Brazeau P, Vale WR, Burgus N, er al. Hypothalamic
polypeptide that inhibits the secretion of immunoreac-
tive pituitary growth hormone. Science, 179:77-79,
1973.

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

Alummet J, Sundler F, Hidkanson R. Distribution, on-
togeny and ultrastructure of somatostatin immuno-
reactive cells in the pancreas and gut. Cell Tiss Res,
185:465-479, 1977.

Calingsan NY, Kitamura N, Yamada J, et al . Immuno-
cytochemical study of the gastro-enteropancreatic en-
docrine cells of the sheep. Acta Anat, 118:171-180,
1984,

Dubois MP. Immunoreactive somatostatin is present in
discrete cells of endocrine pancreas. Pro Nat Acad Sci,
72:1340-1343, 1975.

Rombout JHWH, Vander-Grinten CPM, Peeze-Bin-
korst FM, et al. Immunocytochemical identification
and of peptide hormones in the gastro-entero-pancreatic
(GEP) endocrine system of the mouse and a stomachless
fish, Barbus conchonius. Histochemistry, 84:471-483,
1986.



