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hormone receptors in 7 parts of the gastro-entero-pancreatic system in bullfrog, Rana catesbeiana, and
discusseds the roles of these 4 kinds of sex-steroid hormone receptors. Tissue samples were taken from 7
parts of the gastro-entero-pancreatic system including esophagus, stomach, duodenum, jejunum, ileum,
rectum and pancreas. Paraffin sections and Strept Avidin Biotin-peroxidase Complex (SABC)
immunohistochemistry techniques were used to reveal 4 kinds of sex-steroid hormone receptors with antisera
including rabbit anti-estrogen receptor o (ERa), estrogen receptor B (ERp), androgen receptor (AR),
progesterone receptor (PR) primary antibodies. Sections were re-stained by haematoxylin to localize the
distribution of sex-steroid hormone receptors. Sections not re-stained by haematoxylin were used to analyze
the optical density of positive reaction products, and the mean optical density was calculated by Image-Pro
Plus. All the data of mean optical density were analyzed by using SPSS 19.0. Mean optical density values of
each sex-steroid hormone receptor in 7 parts were analyzed using one-way ANOVA. The results showed that
all 4 kinds of sex-steroid hormone receptors were expressed in the gastro-entero-pancreatic system of
bullfrog, and there was no obvious difference in the distribution pattern between female and male bullfrogs.
Estrogen receptor o (ERo) mainly distributed in stomach gland, lamina propria of rectum and pancreas (Fig.
1). Estrogen receptor § (ERpB) mainly distributed in esophagus epithelium, lamina propria of rectum and
pancreas (Fig. 2). Androgen receptor (AR) mainly distributed in esophagus epithelium, rectum and pancreas
(Fig. 3). Progesterone receptor (PR) mainly distributed in esophagus epithelium, jejunum and pancreas (Fig.
4). Negative controls of esophagus, stomach, rectum and pancreas staining were also displayed (Fig. 5).
Optical density analysis (Table 1) displayed that estrogen receptor o. (ERa) had the strongest positive reaction
in the stomach and rectum of bullfrog, and relatively weaker reaction in the pancreas. Estrogen receptor f3
(ERP) had the strongest positive reaction in the rectum, and relatively weaker reaction in the esophagus and
pancreas. Androgen receptor (AR) had the strongest positive reaction in the esophagus, and relatively weaker
reaction in the rectum and pancreas. Progesterone receptor (PR) had the strongest positive reaction in the
jejunum and relatively weaker reaction in esophagus and pancreas. The positive immunoreactivity of estrogen
receptor o (ERa) in stomach and androgen receptor (AR) in esophagus, rectum was stronger in the female
than in the male. The positive reaction of estrogen receptor § (ERP) in pancreas was stronger in the male than
in the female. Finally, we summarized that estrogen receptor o (ERa) and estrogen receptor B (ERP)
distributed most predominantly in the gastro-entero-pancreatic system, followed by androgen receptor (AR)
and progesterone receptor (PR). And these 4 kinds of sex steroid receptors were mainly distributed in the
esophagus, stomach, rectum and pancreas, especially in stomach, and rectum. The distribution of 4 kinds of
sex-steroid hormone receptors in the gastro-entero-pancreatic system of bullfrog implicated that sex-steroid
hormones might have multiple regulatory roles in the digestive function of bullfrog, especially in the function
of stomach and rectum.
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Fig. 1

Immunohistochemical localization of estrogen receptor o (ERa)

in the gastro-entero-pancreatic system of Bullfrog
a MEHEBRE b, MEMEREA)Z; o MM d BB e MEMEMEGE: f MR, TSR MEREZE o (ERa) 734,
a. Stomach gland of female; b. Lamina propria of rectum of female; c. Pancreas of female; d. Stomach gland of male; e. Lamina propria of rectum

of male; f. Pancreas of male. Arrowhead represents the expression of estrogen receptor o (ERa).

EP. LJ%; SG. Hfg; LP. [E4 /2. EP. Epithelium; SG. Stomach gland; LP. Laminae propria.
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Fig.2 Immunohistochemical localization of estrogen receptor p (ERp)

in the gastro-entero-pancreatic system of Bullfrog

a WEVEEIE LR b MEMEEMEA)E: o MEMERRIR, d MEEeE L. e MEMEEMERE: fOMEEBR. #FoREEREZA B (ERB)
AT

a. Esophagus epithelium of female; b. Lamina propria of rectum of female; c. Pancreas of female; d. Esophagus epithelium of male; e. Lamina
propria of rectum of male; f. Pancreas of male. Arrowhead represents the expression of estrogen receptor B (ERp).

LP. [ Z; L. JHfLiEfE. EP. Epithelium; LP. Laminae propria; L. The lumen of the digestive tract.
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Fig. 3 Immunohistochemical localization of androgen receptor (AR)
in the gastro-entero-pancreatic system of Bullfrog
a. WEVEEE BRZ b, MEEEMEAE: o MEMEBRR: d MEERTE R, e MMEEMEAE: f HEVERR. SoRMERERZE (AR
i
a. Esophagus epithelium of female; b. Lamina propria of rectum of female; c. Pancreas of female; d. Esophagus epithelium of male; e. Lamina
propria of rectum of male; f. Pancreas of male. Arrowhead represents the expression of androgen receptor (AR).

EP. [J%; LP. EHZ; L. JH{ki&fE. EP. Epithelium; LP. Laminae propria; L. The lumen of the digestive tract.
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Fig. 4 Immunohistochemical localization of progesterone receptor (PR)
in the gastro-entero-pancreatic system of Bullfrog
a MEVEEIE LR, b MEMERERR: o MEtEEE LR d HEMETH. SEORPEEZE (PR .
a. Esophagus epithelium of female; b. Pancreas of female; c. Esophagus epithelium of male; d. jejunum of male. Arrowhead represents the
expression of progesterone receptor (PR).

EP. LJ¥%; LP. A Z; L. #fbi&fE. EP. Epithelium; LP. Laminae propria; L. The lumen of the digestive tract.
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Fig. 5 Negative controls of esophagus, stomach, rectum and pancreas staining of female and male bullfrogs
a WEPEETE BR b MEPERRE: o MEMEEEAS: d MEMERIR: e mEMEEIE LRk, f O MEMESR: 9 MEVEEBEAE h mrEBR.
a. Esophagus epithelium of female; b. Stomach gland of female; c. Lamina propria of rectum of female; d. Pancreas of female; e. Esophagus
epithelium of male; f. Stomach gland of male; g. Lamina propria of rectum of male; h. Pancreas of male.
EP. Lf¢: SG B LP. EHE: L #fbidhk.

EP. Epithelium; SG. Stomach gland; LP. Laminae propria; L. The lumen of the digestive tract.

£ 1 MERFERBRZAESE R BRN KL EE (MOD)
Table 1 Mean optical density of sex-steroid hormone receptors in the gastro-entero-pancreatic system of

Bullfrog Rana catesbeiana

B R AR o W1 B — B A
strogen receptor o Progesterone

Positive reactive parts Estrogen receptor § ERp Androgen receptor AR

ERa receptor PR
a0 N Q 0.121 +0.017¢ 0.190 +0.038%" 0.122 +0.035°
& Oesophagus
3 0.106 +0.006¢ 0.130 +0.026° 0.124 +0.024°
Q 0.287 +0.035%"
B Stomach
I 0.208 +0.042°
2 Jejunum 3 0.189 +0.0512
0.264 +0.0562 0.207 +0.035% 0.185 +0.024%"
H7
H % Rectum
7 3 0.276 +=0.0692 0.206 +0.0422 0.126 +0.027°
0.117 £0.026° 0.115 #+0.015%" 0.153 +0.034b 0.117 £0.030°
JER R
Pancreas
3 0.136 +0.010¢ 0.152 +0.037° 0.136 +0.030°

B i & FALR 2D E B (MOD) HZ AT MM LR, AR (a, b, o) RoRFl—F 2R & HALRIRH 7 7 23
0.01<P<0.05, * KoM [AH %R

Pairwise comparison of the mean optical density (MOD) values in different parts of the gastro-entero-pancreatic system. Different letters (a,
b, c) represent significant difference in intensity of positive reaction (P < 0.05), * represents the difference in intensity of positive reaction between

female and male bullfrogs.

W38 s 4 75 3 . 75K B (Rattus norvegicus) B, MEECGR AR B UL ER (ghrelin) f93R
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2002). *fff (Chrysemys picta) 973 B4
WA (PR fEHBIHENG /b ERE,
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