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Fig. 1 Distribution and density of 6 kinds of immunoreactive endocrine cells in the

gut of black carp (M. piceus)

1.3 5ATE: Anterior segment of foregut, 2.5l f5 B Posterior segment of foregut; 3. g
Midgut; 4.J5%ATE Anterior segment of hindgug; 5.5/ Rectum
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IMMUNOHISTOCHEMICAL IDENTIFICATION AND LOCALIZ.-
ATION OF ENDOCRINE CELLS IN THE INTESTINAL
MUCOSA OF COMMON CARP AND BLACK CARP

Fang Zhiping  Junzo Yamada* and Pan Qiansheng
(Agricultural University of Centrl China, Wuhan 430072)

Abstract

Using immunohistochemical staining technique of the peroxidase-anti-peroxidase (PAP), 10
kinds of antisera raised against mammalian hormones were investigated with regard to the iden-
tification and distribution of endocrine cells in the intestinal mucosa of common carp(Cypri-
nus carpio) and black carp (Mylopharyngodon piceus). Endocrine cells in the intestinal
mucosa of common carp reacting with antisera against 7 different mammalian polypeptide
hormones were localized, and 6 kinds of antisera were localized in black carp. Positive reactions
were obtained with antisera againt gastrin(GAS), substance P(SP), bovine pancreatic polypep-
tide(BPP), leucine enkephalin(ENK), glucagon-like immunoreactants(GLI), gastric inhibi-
tery peptide (GIP), and somatostatine(SOM). No immunoreactivities were found with anti-
sera against meurotensin(NT), 5-hydroxytryptamine(5-HT) and cholecystokinin(CCK) in the
gut of common carp and black carp, or with antisera against somatostatine(SOM) in the gut of
black carp.

Most kinds of the immunoreactive endocrine cells had the highest distribution density in
the anterior segment of the foregut of common carp and black carp. But in the gut of black
carp, SP and ENK endocrine cells had the highest distribution density in the rectum, while
GLI endocrine cells had the highest distribution density in the midgut. In common carp, BPP
and ENK endocrine cells had the highest distribution density in the posterior segment of fore-
gut, SP and GLI endocrine cells had the highest distribution density in the midgut, and none of
the immunoreactive endocrine cells was found in the rectum. GAS and SP endocrine cells were
mostly located in the top of the gut folds; the rest were mostly located in the basal and middle
parts of the gut folds. Almost all kinds of immunoreactive endocrine cells were of the open
type. In some endocrine cells, the basilar cytoplasmic process extended to the basement mem-
brane and adjacent cells, and formed synapse-like contact with basement membrane. This
phenomenon provided morphologicai evidence for neurocendocrine and paracrine secretion of
enteroendocrine cells. 1t is noteworthy that SP, ENK and SOM are neural peptides, their
immunoreactive endocrine cells were found in the intestinal mucosa of fishes. This pheno-
menon providesnew evidence for the corcept of brain-gut peptides.

In the present paper, the morphological. characteristics of immunoreactive endocrine cells
were described. Their distribution density in all intestinal segments of common carp and black
were compared. Their distribution characteristics, the possible way of secretion and function
were discussed. - -

Key words Cyprinus carpio, Mylopharyngodon piceus, Immunohistochemistry, Immuno-
reactive endocrine cells, Gut fold, Cytoplasmic process '

* Department of Veterinary Anatomy, Obihiro University of Agriculture and Veterinary Medicine, Japan
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1. GAS fRa(Hik) A AT, x40.2; 2. GIP fa, Bkl §f S<ORIMER(ARL), x160.8;
3. SP 4mia, fo 0 By R HORE SR (AR B 3k Do i B RO B K ORI iR Ze S5 5 R 2 S ke BE Al (S M 3K)» ¢ 160,85 4.
GAS K, i (A B B B ZR (40§ 5K ) A R CHL BT K ORIBEZR(Z #%)> X 160,85 5. GIP (k)&
TR g - MR F A% X 1 iR2E, X 80.4; 6. SP Mmiakase(HiK )Mk, X 160.8; 7. GIP mpa (¥
), BEE KR, X160.8; 8. BPP MmEgfh iR BN, MEEEGEEL) YR
R(EHLRR MR, X 160.85 9. ENK i, firm R AT MR HE(H L) 2 HBRIR, X 160.8; 10,
GL1 4, fe (A R R RS (A B Sk DB K Bk, X 160.85 11, BPP Mfm(a ik )0 A T EIRE, Bl
§iK), X80.4; 12, ENK i, (gl i R)MsE(muis), WrEREammE(=Hk), x160.8

Distribution and morphology of various immunoreactive endocrine cells (following
abbreviated cells) in the gut of black carp

1. GAS-cells (arrows) are located in the top of the gut folds, X40.2; 2. A GIP-cells, the cy-
toplasmic process (thin arrow) extended to the gutlumen (thick arrows), X160.8; 3. A SP-
cell, the cytoplasmic process (thin arrow) extended to the gut lumen, the cytoplasmic process
extended to the basement membrane (thick arrow) formed synapse-like contact (empty arrow)
with the basement membrane, X160.8; 4. GAS-cells, the cytoplasmic process (thin arrows)
extended to the gut lumen, the cytoplasmic process (empty arrow) extended to the basement
membrane (thick arrow), X160.8; 5. GIP-cells (arrows) are located in the basal part of the
gut folds, the cytoplasmic process stretched opp-ositely from both ends of the cell body,
X80.4; 6. A SP-cell, the cytoplasmic process (arrow) extended to the gut lumen, X160.8; 7.
G1P-cells (arrows) are oval and long shuttle shape, X160.8; 8. A BPP-cell, the cytoplasmic
process (thin arrow) extended to the gut lumen in the shape of an expanded pocket, the cy-
toplasmic process (empty arrow) extended to the basement membrane (thick arrow) in a
synapse-like shape, X160.8; 9. ENK-cell, the cytopl"asmic process extended to the basement
membrane and adjacent cells are in the shape of string beads (arrows), %160.8; 10, A
GLI-cell, the cytoplasmic process (thin arrow) extended to basement membrane in the shape ‘
of an expanded pocked, X160.8;- 11, BPP-cells (thin arrows) are located in the basal part of
the gut folds, gut lumen (thick arrow), X80.4; 12. A ENK-cell the cytoplasmic process (thin
arrow) extended to the gut lumen (thick arrow) and the cytoplasmic process (empty drfow)~
: to the basement membrane, X160,8 ’
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Distribution and morphology of various immunoreactive endocrine cells (following abdreviated
cells) in the gut of common carp

13. GAS-cells, the cytoplasmic process (thin arrows) extended to the gut lumen in the shape of
an expanded pocket, X212.4; 14, SP-cell (thin arrows) are located in the top of the gut folds,
%107.2; 15, A ENK-cell (thin, the cytoplasmic process extended to gut lumen in the shape of
string beads (thin arrow), X212.4; 16. ENK-cell (thin arrows) are located in the basal part of
the gut folds, the cytoplasmic process are not found in the top end. The cytoplasmic process
(empty arrow) extended to the basement membrane (thick arrow) is in the shepe of an expanded
pocket, X107.2; 17. A SOM-cell, the cytoplasmic process extended to the gut lumen in the shape
of string beads (thin arrow), X212.4; 18. A SOM-cell (thin arrow), the cytoplasmic process
(empty arrow) extended to the gAut Tumen (thick arrow) in the shaped an expanded pocket,X212,4



