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Immunohistochemical study of neurotensin-, pancreatic polypeptide-
and gastrin/cholecystokinin-immunoreactive cells in the
gastrointestinal tract of the bullfrog, Rana catesbelana during
developmental stages
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Abstract : To investigate the regional distribution and relative frequency of the neurotensin-,
pancreatic polypeptide(PP)- and gastrin/cholecystokinin(Gas/CCK)-immunoreactive cells in the
gastrointestinal tract of the bullfrog(Rana catesbeiana) with developmental stages, group of
bullfrogs subdivided into the tadpole with hindlegs, metamorphosed bullfrog with tail, 2 weeks
after metamorphosed bulifrog and adult bullfrog, were stained by immunohistochemical methods
(PAP methods).

Neurotensin-immunoreactive cells were observed from the pylorus of the metamorphosed
bullfrog with tail, but these cells were not detected after that periods. PP-immunoreactive cells
were detected from the adult bullfrog in the pylorus, duodenum and ileum. These cells were
most predominant in the pylorus. Gas/CCK-immunoreactive cells were observed from the adult
bullfrog in the pylorus.

According to these results, most of immunoreactive cells in the gastrointestinal tract of the
bullfrog were appeared after the complete metamorphosed periods, in which the complete
differentiation of structure of gastrointestinal tract were occurred, and variable changes of the
regional distribution and relative frequency with developmental stages were observed.

Address reprint requests to Dr. Hyeung-sik Lee, Faculty of Basic Science, College of Natural Science, Kyungsan University,
Kyungsan 712-240, Republic of Korea.
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Table 1. Antisera used in this study

Antisera* Code Source Dilution
Neurotensin BO67122A BioGenex Lab. 1:20
Bovine pancreatic polypeptide(BPP) PUO660495 BioGenex Lab. 1:20
Gastrin/Cholecystokinin(Gas/CCK) i600,/004 Union Chimique Belge, bioproducts 1:100

*All antisera were raised in rabbits.

3ttt 2F DAB £ 9(3.3-diaminobenzidine tetrahydro-
chloride containing 0.01% H,0, in Tris-HC] buffer(0.05M,
pH 7.6)0. 2 ¥ A7) ¥ Mayer's hematoxylin®. 2 714 A
3 G g AAE B Fstol A FFHA

i o

AA LA e Fa4Te 4F@NAM neurotensin,
PP % Gas/CCK WA T 28WE ¥ 23+ 9
@ 7 29i¢ SAGA oe gFEA FEHAT
(Table 2).

siclz|@ 71Xl S0l : AAFE A E 9o 23 neu-
rotensin, PP @ Gas/CCK HAYSHMEE &= 94t
.
nalE JixlEe el T - 93 A 94
ZAAH PP ¥ Gas/CCK WA XL BAHA Fko
U FERAA F4%9 neurotensin HY WA X7 &
A H9ol A 34 Y2 B3 ArkFig 1).

HERE 25 : 148 A F 9ol ZA neurotensin, PP %
Gas/CCK HYut-S A X = BEHA gtct.

M#(Table 2) : Neurotensin B S AT E 4347
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2). JRANME Aol FASHA Fdee v
BRI WEYo HEEe] 45 FAEHTHFg 2d).
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Table 2. The regional distribution and relative frequencies of immunoreactive cells in the gastrointestinal tract of the adult

bullfrog
Fundus Pylorus Duodenum Tleum Rectum
Neurotensin - - - - -
Pancreatic polypeptide(PP) - +4+ + +
Gastrin/cholecystokinin(Gas/CCK) - ++ - - -

Remarks : ++ ; moderate, + ; a few, 1 ; rare, - ; not detected.
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Legends for figures

Fig 1. Neurotensin-immunoreactive cells in the pylorus of the metamorphosed bullfrog with tail. x 480, PAP method.

Fig 2. PP-immunoreactive cells in the gastrointestinal tract of the adult bullfrog.
a, b. Pylorus, c. Duodenum, d. lleum.
a-d; X 240, PAP method.

Fig 3. Gas/CCK-immunoreactive cells in the pylorus of the adult bullfrog. X 240, PAP method.
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