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Tab.1 Density of K cells in the intestinal mucosa in 4 species of fishes (cells / mm?)

WENE | WBER B
i Anterior Posterior i Anterior b-1]
Fish species  segment of segment of Midgut segment of Rectum
foregut foregut hindgut
## Silver carp 19+£1.7° 64145 — — —
#) Bighead 13.3+18.5 — — — —
88 Silver crucian carp 1.3£1.7 — — — —
3@} Blunt—snout bream 38+14 — — — —

* WM+ bRHEE (Mean2 SD); » * kW3] {414 Positive cells not found.
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3. 5), 40 fS s O B 2 DU e 1oy 2 R 7 1) (PR 4. 5), 7 A — 440 ) o 7 A 5 0 900 o 1o i
MEMA K 5.6). AR K gAMRZEANHRER(E 5). & &ENAE K 41 5d
[ B 2 E M 38 kB A R A KA E (Microvillus. A 6).

H (Fighl—é
KSR ) hmm o). <1200 2 JLAMEREN K@M A HEMBRIE, <1200 3. 4 THES
B b SRR (A) ZH ) K MM TRBM A ()M (), x 120; 4. FIAH K 4 M2 AR5 0 e A
BAHB(t). x240; 5. HHAMBRMIWIN K SRIH M EBE ) {IREEZE (1)@ % (A) M FEHR
3, %240, 6. I TMBREIURM K ﬁﬂ-Kmﬁﬂ%ﬂﬁ%(*)”ﬁﬂﬁﬂ-!ﬂﬂﬁ(?)ﬂ'ﬁliuﬁﬁ]- x 360;

(de): R,
1. Loose distribution of K cells in silver carp. x 120 2. K cells ( f } with short cytoplasmic processes in apical parts
of the fold in bighead, x 120; 3. K cell between epithelial and goblet cells (A ) with apical process ( 1) extending to
the gut lumen (¥ ). x 120: 4. k cell with basal process extending to adjacent tissue (1 ) in blunt—snout bream, x
240; 5. K cell in the apicat parts of the fold in silver carp, the apical process ( ) extending to the gut lumen ()
and basal process to the basement membrane (A), x 2401 6. K cell in the apical parts of the fold of bighead, the
microvillus (*) in apical process extending to the gut lumen (%) and basal process (‘? ) to the bascment membrane,

% 3601 () gut lumen.



314 XK £ £ B F #H 20 %

3 it

R R FL B4 0015 P9 43 0 4 L L AR T RS EX B AT » fEL X 2 1 P 40 S 40 B ERY BT
(04 D BRE. Reifel % FIFg 4R a3 R B85 4 H B 0 94 A0 MO HEAT T R, 7E K R
1 (Lepomis gibbosus L.) Fl (3 £ # (Morone americana Gmelin) f) 5 # 1.3 KX & PHHE40 i
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conchonius) ) W4k 38 Bl S B AL BOR S 50 T 10 by 40 IS0 B 1B 5 1 5 o (U G
sy S U TR EBESANLEEEROASBERE LT EEEAND.

ALK 4 M GHIEFHRER %0 %5 R P4 04 K (BT #R S-HT 4
). WIRBEEA E A E k8" % 1588 Channa argus (Cantor) " & b £ 3
5S-HT 41, BAT#E R LB S0 5E e S-HT MR, 2. %4, 4
W10 538 R S-HT g’ >0,

B BT P S X £ 20 A GIP i 521 P43 AR B (T Fk GIP 40 ) £ % 510 52 1
it — BB 55 T4, MAMRAEE B8R & (Squalus acanthias L.) M sp &0 i GIP fj’"?,
Bk WAL RS N B2, Fammn R Lot GIP mp™ . fxk k4
T (9 BT B R GIP 400, F6A % GIP BRI A A B S KM AHE %, TR
W, BER. BRI AN+ B TR GIP B, HTEAKAXE
YRS EAR SR, FHEL, WBIGE A4 4 BB H GIP g4 f /I, X GIP
MR E R, P IR 4M I GIP () (4 WK B 0 43 A B BE SR/ 2. IR 35 R
YIS AR AR, 52 HE N R A AR GIP (0 7430040 e 3 i
£. XFEREENESY LOFREA TS, BFaE+ GIP fRNSHHE AT &
£ T4 ) 43 7 85 55 8 (R QR W) b GIP 40 B 0 43 4 5 B K T 3k 40 . o A 4
#. Eh GIP (R R LR R Ah, i 5 R i — bR R T, SR R R 725 o
i PR — R I AL R i GIP 40 Mo 6 S0 B IR B 3 A 6 o S BUES 92
AT RIS GIP g8 3. 7/ 6 th L3 GIP 40 f, B — Rk 8910 A IS IR 6
X —i SR T AWK,

ASCITE 4 Fh 6 M5 3k B END S 5N P94 41 i (F#% END 40).
£ %% 5 END [F) Jy #2 BK 66 Bk Bk (Enkephalin, ENK) %4 2 fa . 7 £ #1188 () [y i
AT RE e, 3 R i 0 b B W R BL A 77 END 53 F e 28 Bk ZE A S0 30 s K B A
th. Rombout xf#85}f I &2 i5HE F3 f—PImEk (B—endorphin) #5475 85 44k 3 6, 5 R B
3 b ok B B 40 B » 7 (R B 04T EL BB 3 A0 /0N BN A o U A e e e 7 .
Rombout 7£ I #2 i)l o th % 5 il ENK 408", 76 &9 BT 2 09 5 P Rl B 2776 ENK
1 END pifhamat ™, xt F 85 558 2 57 END 4000, B §i 4 k28, H M
HEXWRREREE. FEANTE I BT RMMEE: A% HE D END MERLT
ABC e H AL S a3 RO BIME 2 5 S i85 £ K5 B op R 4772 END 4005 2% B B
A P A L 3 9 END 0 I 1 5 58 B 8 1 3 v 4 I 26 TR0 10 P 40 DA LR 5 2
KRR



43 WA 6. S BUER K 8 BE A 2 IR 3 FUKBR M S A LRTR 315

[1]
[2]
[31]
[4]
[5]
[6]
[7]
[8]
[91]
[10]
[11]

(2]

[13]

[14]

8 £ X W

BEi4&. MEZKOFESAEER. EHIMEEAS I, 1984, (2):65—67.

B i, GWEMRNARE. EEN2HE, 1980,11(4):319—323.

FEHNE. GHEE. L BFEB AR, 1985,

Pan Q S(E ¥ 4 ), Fang Z P( Z %) . An immunocytochemical study of endocrine cells in the gut of a
stomachless teleost fish. grass carp, Cyprinidae. Cell Transplantation, 1993,2(5): 419—427.

FZE%. 8. FaFEBEASBARNRZARLEERREN. KEEYER,1991,15(3):212-218,
BHRA%, NHLHESARELARNGEHSULPRIR. #EH%H.1995.26(1):81—84,

BHEY. B W ANNALSHECHARE N SRRALTR. SYWER, 1995.41(2): 167172,

FZF - %E%4%. URELEEFHBERRERNI M EESE. PEHSYFSHLO[ELETRXE. 4t
7 P ER R AR B R, 1994, 4753,

Reifel C W, Linden R D. Endocrine cells in the gastrointestinal tracts of 3 teleostean species. Anat. Anz. Jena.
1983, 154:413—418.

Abad M E. et al. A comparative inmunocytochemical study of the gastro—entero—pancreatic(GEP) endocrine
system in a stomachless and a stomach—containing teleost. Gen. Comp. Endo., 1987, 66: 123—136. ‘
BREB—F. ARFEFIYNLEAS-ZEARESERENRMIG. HYWEBR,1991,12(3):293—
298,

El-Salhy M. Immunocytochemical investigation of the gastro—en—tero—pancreatic(GEP) neurohormonal
peptides in the pancreas and gastrointestinal tract of the dogfish Squalus acanthias. Histochemistry, 1984, 80:
193—205.

Rombout J H W M. et al. Immunocytochemical identification and localization of peptide hormones in the
gastro—entero—pancreatic (GEP) endocrine system of the mouse and a stomachless fish, Barbus conchonius.
Histochemistry, 1986, 84:471—483.

Rombout J H W M. Function and origin of endocrine cells in gut and pancreas of teleosts. Acta Microscopica,
1985, 8(3):329—335.



316 X E £ B % # 20 %

IMMUNOHISTOCHEMICAL STUDIES OF 3 KINDS OF PEPTIDE

HORMONES IN ENDOCRINE CELLS OF THE GUT OF SILVER

CARP, BIGHEAD, SILVER CRUCIAN CARP AND BLUNT-SNOUT
BREAM

Pan Qiansheng, Fang Zhiping, Zhao Yaxin, Cheng Hanliang and Bai Xuemei
(College of Fishery, Huazhong Agric;dtural University, Wuhan 430070)

Abstract

Using immunohistochemical staining technique of avidin—biotin—peroxidase com-
plex (ABC) method, gastric inhibitory polypeptide (GIP), 5—hy—droxytryptamine
(5-HT) and endorphine (END) antisera raised against mammalian hormones were em-
ployed to investigate the distribution of endocrine cells in the intestinal mucosa of silver
carp (Hypophthalmichthys molitrix), bighead (Aristichthys nobilis), silver crucian carp
(Carassius  gibelio) and  blunt—snout bream (Megalobrama amblycephala).
GIP-immunoreactive endocrine cells were found in the intestinal mucosa of the 4 species
of fishes. But immunoreactive endocrine cells of 5—HT and END were not found.
GIP-immunoreactive endocrine cells are distributed mostly in the anterior segment of
the foregut, and located mostly in the apical parts of the gut folds and dispersed between
the epithelial cells and goblet cells. Most of GIP—-immunoreactive endocrine cells were
long shuttle~shaped. The distributive laws of GIP—immunoreactive endocrine cells in the
intestinum of fishes were compared with of different feeding habits other animals. The
immunostaining results are discussed in relation to the use of S—HT and END antisera.

Key words Silver carp, Bighead, Silver carassian carp and blunt—snout bream, Gut,
) GIP—-immunoreactive endocrine cell, Immunohistochemistry



