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8 ( ),
1, -
(streptavidin peroxidase, SP)
1.3
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( IgG )  ABC
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1
Table 1 Details of the anti-gut hor mone antisera used observing endocr ine cells
in the digestive tract of Trimeresurus stej negeri
Anti- hormone antisera Code No. Fecificity Dilution Source
5 (5HT) ZYMED
(5 Hydroxytryptamine) ZA-0231 — (Ready-to-use) (ZYMED Corp.)
(s9 ZA-0232 —
(Sythetic cydic somatogtatin) (Ready-to-use) (Same above)
(Qu) ZA-0122 — 150
(Porcine gl ucagon) (Same above)
(VIP) ZA-0265 — 150
(Synthetic vasactive (Same above)
intestind pol ypeptide)
(Gas) ZA-0115 — 150
(Gastrin) (Same above)
P (sP) ZA-0235 —_ 150
(Substance P) (Same above)
(PP) ZA-0211
(Human pancreatic polypeptide) (No cross reaction with human 1 50 (Same above)
serum protein)
(Ing ZM-0155 150
(Insulin) (Crossreact withinsulinin a (Same above)
large number of mamméian gpecies)
(oneway ANOVA: F7a3 =18.24, P <
2 0. 0001) ( :3),
8 : (
2 L 4)
2 , OSHT ,
(oneway ANOVA: F(49 =1.48, P>
) , ) 0.05) , ; )
(oneway ANOVA : F(7 313 =47.09, P<0.0001) ; ; ( . 5) ,
5HT )
( 2 1) ; 5HT , (VIP)
. ( L 6), :
5HT (oneway ANOVA: F(; 97 =25.31,
) , P<0.0001) VIP
( L 2) ,



668 47
2
Table 2 Didribution and density of the endocrine cells in the digestive tract of Trimeresurus stej negeri
5 P
5HT ss du VIP Gas sP PP Ins
0.309£0.09  0.20°+0.11 0 0.29°+0. 14 0 0 0 0
(Oesophagus) (0.21 0.39) (0.09 O0.31) (0.15 0.43)
0.709£0.19  0.20°+0.11 0 0.57%+0.30 0 0 0 0
(Stomachus cardiacus) (0.51 0.89) (0.09 0.31) (0.27 0.87)
1.50°+0.32  0.70°%0.25 0 0.56°+0.18 0 0 0 0
(Stomachus Corpus) (1.18 1.82) (0.45 0.95) (0.38 0.74)
2.20°£0.31 0.60°+0.21 0 0 0 0 0 0
(Stomachus pyloricus) (1.89 2.51) (0.39 0.81)
3.80°+£0.44 1.00°x0.29  1.70%£0.20 0 0 0 0 0
(Duodenum) (3.36 4.24) (0.71 1.29) (1.50 1.90)
2.70°£0.29 0.60°+0.22 1.86%°+0.12 0 0 0 0 0
(Jgjunum) (2.41 2.99) (0.38 0.82) (1.74 1.98)
3.60°+0.71  0.30°+0.14 0 0 0 0 0 0
(lleurn) (2.89 4.31) (0.16 0.44)
2.37°£0.50  0.25°%0.15 0 0 0 0 0 0
(Rectum) (1.87 2.87) (0.10 O0.40)
(Notes) : * ( ) 50, [X = (x+12)Y?], , Bartett

t X20.05=14.067, K3=11.625, K3.=13.903 (K3< X305, K2.< XZ0.00) ;
,00 =0.05) {Dataareexpressed asmean+ SE (range) . n=50. Dataare normd dis
(x+1/2) V2] Bartett test: X2 05=14.067, K2=11.625, K3.=13.903 (K%< X305, K3.<

(Tukey's

tribution by square root trandormation [ X'
X50.08 ; X3005=5.991, K3us
(Tukey' stest ,a =0.05)}

3
5HT
(Alligator sinensis) ( Egernia
kingii) ( Mauremys mutica)
( , 1999: Arena et al. , 1990; ,
1991) , B-sdhy  (1985)
(1991) , 5HT ,
5HT
(1995)
(1997) ,
5HT

X%'a 05=5.991, sznz 0.738 ( Kzn,,< X%g, 05) ’

=0.738 ( K3..< X3 4.05) , variance are homogeneity. Means with different superscripts are satisticdly different

5HT 5HT

: (B-
Sdhy et al. , 1985) ,

5HT
: (
, 1991) , , ,
5HT

SS )

, ( Alligator
mississi ppiensis ) ( Caiman
| atirostris) ,

(Buchan et al. , 1983; Yamada et
al. , 1987; , 1999) ,

(Andlis carolinensis) SS
; ( Mabuya quinquetaeniata)
; , SS
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: (Seino et al. , VIP (
1979; B-Sdhy et al. , 1981; Arena et al. , 1990) , 1999; Buchan et al. , 1983) ,
SS (Madni, VIP
1986) SS , (B-Salhy et al. , 1981; Arena et
, al. , 1990)
, , VIP , VIP
(Magini , 1986) VIP
( , 1985a) , , ,
, , VIP , ,
SS ( , 1985) ,
; SS ,
Au , P
(Buchan et al. , 1983) ,
, ( Chalcides chal- , P
cides) ( Zoonosaurus madas- ,
cariensis) , (L acerta lepi- (BPP) ,
da) (B-salhy et al., (B-Sdhy et al. ,
1981; Moresachi et al. , 1997; Perez Tomas et 1981; Buchan et al. , 1983; Madni, 1986; Yamada
al.,1989) Madni (1986) (Viper aspis) et al. , 1987, , 1999)
( , 1985b)
VIP
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(Abstract)

IMM UNOHISTOCHEM ICAL LOCAL IZATION OF THE ENDOCRINE CELLS
IN THE DIGESTIVE TRACT OF TRIMERESURUS STEINEGERI

ZHAN G Zhi-Qiang ZHAN G Sheng-Zhou WU Xiao-Bing ™~
(College of Life Science, Anhui Normal University, Wuhu 241000, Anhui, China)

At present , the gastrointestinal tract of reptiles has received a little attention from comparative endocri nolo-
gist and the available information being mainly limited to the crocodiles and lizards. To date there have been few
studies of regulatory peptidesin the gastrointestinal tract of snakes. However , Masni reported immunoreactivity
for gastrin\ cholecystokinin (combined) and somatostatin in small intestinal endocrine cells of three ecies of
snake , the A9 viper (Vipera aspis) , the Grass snake ( Natrix natrix) and the Viperine snake (N. maura) ,
but found that immunoreactivity to pancreatic glucagon, secretin or motilin was absent. In addition, somato-
statinr-containing cells had been detected in the stomach and small intestine of the European adder ( Viper
aberus) . Thereis, however , no sysematic study of regulatory peptidesof the entire length of the digestive tract

* This work was supported by the Anhui Natural Science Fund (No. 99042419) and the Qecid Fund for Trainning Discipline L eader in Anhui
** Corresponding author
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in any snake. In view of the evolutionary podtion of reptiles, an invegtigation of the gastrointestinal regulatory
peptide system was conddered to be of particular interest. Trimeresurus stejnegeri , @ member of the reptilia
suborder serpents, was studied as an example of poisnous snakes. The purpose of this study was to conduct a
detailed examination of the distribution of the endocrine cellsin the digestive tract of this snake. The tunica mu-
cosa of the entire length of the digestive tract was examined to determine the types, relative frequencies and dis
tributions of endocrine cells found there by usng an immunohistochemica method (Avidin-bioti n-peroxidase
complex method) . The eight gastrointestina peptidesinvolved , which had been reported to occur in mammal's,
were 5 Hydroxytryptamine, sosmatostatin, glucagon, vasactive intestina polypeptide, gastrin, substance P,
pancreatic polypeptide and insulin. The results showed that four of them were observed in the digestive tract of
Trimeresurus stejnegeri , namely 5 Hydroxytryptamine, somatostatin, glucagon and vaactive intestinal
polypeptide. 5 Hydroxytryptamine and somatostati n-immunoreactive cells distributed throughout the digestive
tract , while 5- Hydroxytryptami ne-immunoreactive cells were found with the highest density in the duodenum
and ileum, the second highest in the jgunum, rectum and stomachus pyloricus, numberoudy in the somachus
corpus, occasonaly in the oesophagus and stomachus cardiacus. Somatostati rrimmunoreactive cells were mainly
located in the duodenum , numberoudy in the somach pyloric, ssomachus corpus and jggunum, but rarely in any
other regions. The glucagon-immunoreactive cells were only present in the duodenum and jejunum. The vasac-
tive intestind polypeptide-immunoreactive cells were found moderately in the corpus ssomachus and cardiacus,
while parsly in the oeophagus. Data are statistically different among these regions. No immunoreactivity was
observed with the antisera to gastrin, substance P, pancreatic polypeptide and insulin. The evidence collected in
this study indicates that the distributive mode of endocrine cellsin the digestive tract of Tri meresur us stej negeri
differsfrom the other snakes. This may be related to itsfeeding and habitation.

Key words Trimeresurus stejnegeri , Digegtive tract , Endocrine cells, Immunohistochemistry
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