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Tab. 1. Distribution and occurrence frequency of glucagon-immuncreactive
endocrine cells in the gut of four cyprinids
B A Area of the gut
& = NEAR | WBREE | 4 p | EBME | o g
Species Fo:ergz; Fo:::grqt Hltnd.gurt
anteri posterior . anterio
segment segment Midgut segment Rectum
fa
Cienopharyngodon idellus 64.50+6.58 | 43.53+3.58 30.88+4-3.32 | 21.3845.10 9.1144.88
Cyprim;: carpio + t - -
' A - -
Mylopharyngodon piceus + *
pAR | - — - -
Erythroculier ilishaeformis

B RPRFNLHBEFER (I£5:), BAAARY/ mm?; + 1, - HHRERD, BROMKEALRE

EHEA S AR R

B2 NERHMDEDWESRTERS AN THREHTES

Tab. 2. Analysis of variance in the distribution density of glucagon-immun-
oreactive endocrine cells in the gut of grass carp
ERKE % 5 A P E
Source of variance |Degree of freedom | Sum of squares Mean squares
#bEE Treatments 4 14476.0786 3619.02 19.36%*
{3 Error 35 6544.0913 186.97
@as5e Total variance 39 21020.1697
Fo.sta,35y = 2:655 Fupi00,05 = 3.9,
** O ERINPE Difference was highly significant.
%3 NEREPEOMEENFLNLBARSFRENS KLY (LSD MR)
Tab. 3. Multiple comparisons (LSD) of the distribution density of glucagon-
immunoreactive endocrine cells in the gut of grass carp
ot 2 FEEC 450 — % [ 43.53 — % | 30.88 = %; | 21.38 — %4
. HIBBRIE 64.50
Anterior segment of foregut *
B ER *
Posterior segment of foregut 43.53 20.97*
2 B Midgut 30.88 33.62%* 12.65
ERTE *x
Anterior segment of hindgut 21.38 43,124 22.15 9.5
=" % Rectum 9.11 55.39%%* 34,42%* 21,77%% 12.27

LSD,.p5 = 13.89, LSD, o, = 18.60.
*>* NERFPHE Difference was highly significant.
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% B A i TR R £ R LA R BUAO Y 2 W B M, X S 1 k- BT 5T

FRERNEEESEAEA (Ambloplites rupestris). sk FH & (Lepomis
gibbosus), 4B (Perca flavescens) FN%#E (Lepisosteus osseus) 4 EHEEEANE
HRAE BEABERAMERESE, BPRASGEXHEMEYY, BASE WHE=%E
MEHBEHRRIE B EOBENEAENR R EE A LARNEE, TAaKNE
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STUDY ON GLUCAGON-IMMUNOREACTIVE ENDOCRINE
CELLS IN THE GUT OF FOUR CYPRINID FISHES

Pan Qiansheng  Fang Zhiping and Liao Ruilin

(Department of Fishery, Cenmtral China Agricultural University, Wuhan 430070)

Abstract

By using the peroxidase-antiperoxidase (PAP) immunohistochemical technique, 4 kinds
of antisera raised against mammalian hormones were used for immunohistochemical identi-
fication and localization of endocrine cells in the gut of grass carp (Crenopharyngodon idel-
lus), black carp (Mylopharyngodon piceus), common carp (Cyprinus carpio), and culter
fish (Erythroculter ilishaeformis). Positive reactions of glucagon-immunoreactive endocrine
cells were proved in the whole gut of grass carp (C. idellus). There were only weak
positive reactions in the foregut of common carp (C- carpio) and black carp (M. piceus).
No positive reactions could be found in the gut of culter fish (E. ilishaeformis). However,
only negative reactions were obtained with antisera against pepsinogen, prochymosin and
neuron specific erolase in the gut of the 4 cyprinids. In the present paper, the distribution,
density and morphological characteristics of glucagon-immunoreactive endocrine cells in dif-
ferent segments of the gut of grass carp (C. piceus) were discribed in detail. The possible
physiological functions of the glucagon enteroendocrine cells were discussed and compared
with those of glucagon endocrine cells in the gastrointestinal tract of herbivorous mammals.

Key words Cyprinids, Glucagon-immunoreactive endocrine cells, Enteroendocrine

cells, Immunochistochemistry



BB EY. WA E R E R RS AW AR

B g B R TE R P R A5 R, FEDCHER), GL—— [5s, X187.6; 2.FFHAA
AR RRE R AREGEL), GL (BI2), X92.8; 3.Ja4kir ThH LRBE, RNy AkEnns
W, TRRBEGRECET L NERORECERX), X187.6; 4.#FRERFAOBRREX.
X187.63 5. MM TEBWE, A —KRRMEGE, X187.6; 6§ L RERER MG, X187.6;
7ORK R E Rt A SRS k), MR R R R #T L), X 187,65 8. ptkir T LM 88, Mas
BEBEEEESER (Fk), X187.6; 9. EMERAFIER (MK, REEREBAEE GELHL),
K187.6
1. Glucagon-immunoreactive endocrine cells of Ctenopharyngodon idellus are located in the middle and up-
per parts of the gut folds (arrows), GL, (gut lumen). X 187.6; 2. Open-type endocrine cells, showing cyto-
plasmic processes extending to gut lumen (arrows), X 92.8; 3. A endocrine cell with its cell body located in
the middle parts of intestinal epithelium and processes in both ends. the processes ertend to the gut lumen
(small arrow) and to the basement membrane (thick arrow), X 187.6; 4. The pocket-shaped bodies of cytoplas-
mic process as shown by the arrows, X 187.6; 5. The cell body is located near the basement membranc and the long
cytoplasmic process ertends to the gut lumen, X 187.6; 6. The pocket-shaped cytoplasmic process (arrows} ex-
tending to the gut lumen, X 187.6; 7. The basement membrane (small arrows) and the pocket-shaped apical
cytoplasmic process extending to the gut lumen (thick arrow), X 187.6; 8. The cell body is located in the basal
parts of epithelium, The cytoplasmic process extends to the adjacent cells along the basement membrane {arrcw),
X 187.6; 9. The basilar cytiplasmic process reaches the basement membrane (small arrow) and the apical ones

extend to the gut lumen (thick arrows), X 187.6,
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