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Distribution and Morphological Characteristics of
S-Hydroxytryptamine Cells in the Digestive Tract of Bufo raddei
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Abstract; Distribution and morphological characteristics of 5-hydroxytryptamine (5-HT) cells in the digestive
tract of Bufo raddei were observed by avidin-biotin-peroxidase complex immunohistochemical method. The
results were as follows: 5-HT cells distributed throughout the whole digestive tract with the highest density in
the stomach pylorus, the second highest in the fundus, and the lowest in the rectum. The distributive density of
5-HT cells in esophagus, cardia, fundus, and pylorus was significantly higher than that of any other region of
small intestine and rectum. The ratio range between open and closed populations of 5-HT cells recorded along
the digestive tract was 2. 48 —4.71. Most cells along the digestive tract belonged to the open population, which
were pyramid-like, shuttle-like, or irregular in shape. The closed population was occasionally observed, round
or oval in shape. Morphological characteristics of 5-HT cells in the digestive tract of B. raddei are similar to

those of other amphibians, but the distributive pattern of these cells has its own characteristics, and this may be
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related to the diet and life habitat of this species, which is good at feeding on small animals with weak

activities.

Key words: Bufo raddei; 5-hydroxytryptamine cells; Digestive tract; Distributive density

THACE B HESH W) A A i K IR B 24 N
TPIENE , B A K N 4 W 4 B ( Ahlman et
al.2001) , HH 5-52 {0l (5-hydroxytryptamine,, 5-
HT) & —Fh L) T, RE A IBUAR N I e 25 )
TR A, JF RE T ik JIE R 1 F K L% 8y 5-HT
(Pearse 1969) , 5-HT A7 RINH AL IE BB 500 |
S U AL 5k AE D RE, T ATEAR V]
TR 22 BOREAE FT (T 245 2005)
Ui, E MBI AGIE 5-HT 40 hiiA
KR FIFFLAE, H 07 DLy A B I e ek
B AT Z AR, WF5EE I, 5-HT 40 i 75
AR S A AE TR A A, BB
SFRFEARIL, (E A AT R e (ki
2013) . WFSE KB, % 7 48 WE ( Bombina orientalis)
(2= 2% 4% 2005) N o AR E IR (Bufo bufo
gargarizans) (RIS 1991) THALIE 5-HT 4R
SISy ) A BT AN ) AR AS Sy A
B A% B 5 AR ( Xenopus laeuis ) (ELELHL S
2007 ) il PR AE WE Ik ( B. melanostictus ) ( 3K FK 4 %
2005 ) Y731 8 B e WA U] 2 531 Ry 23 B AN 1) K [l
W AR B BT AR B, X 2E R
JAE AT RE S 3 0 B R A TG A A O (TR
2013),

W e W (B, raddei) R JE T P Wi
( Amphibian ) J& B H ( Anura ) % i F}
( Bufonidae ) W& % J&, DL /N BB 4 g 1
( Scarabaeoidea) .M 45| ( Pheretima ) Al H 7Y
4 5 4t ( Curculionoidea ) 25 1 3 ¥4 /N Y 3 ) o
B, TREI X (487 5 1987) , 4
T R 2 B0 ) 2 R B ) A B S 8 TR
FH 52 56 3h )y, B A 200 207 FHIT A
HAT, & TAETT W R T 18 7Y — e 8L (B
P4 2007 ) Ko G HR A0 A 0 B 25 A R AR RN O
i % BERLAE (REI T 1990 ) B4 )18, (A6 T
THALIE 5-HT 203 A4 70 A5 5 B FUE 5 2 R AIE
IR WBEFE . A SCR AT ABC S Ak 125, %

HAHALIE 5-HT 41T 1 %50 M1 5E RL 0T 5,
B TR B T WE N T E A R0 A T 5 4 14
AR, S 8 3l 9 3 A A BE A 01 5T R

1 MRS IHE

1.1 #eb S EERT 2012 4E 5 4l
H 2R 52 I E AR 4h (116.55°E 33.25°N) .
BEATLE B I 45 4 H, P39 H hy (38.81 =
0.13) g, FH¥IARK H(65.33 £0.22) mm,
WU REVE AL S sh Wy I , T e 3 9 Ak 4% B
g = N = i RN 7N T et
W 25 B R AN LR , R AR BRER K ki I, 7k
KLY Bouin & H & 5E 48 h, H MU KE B | 47 b
W YR ()B4 ~5 pm) ,

L2 EFERKF  RAIHA S-HT P iF (i
AL PSSy ZA-0231) il SP-9000 435 4H 4k
PR & FAb st PR A Y EARA A A,
¥ & E ZYMED A w77,

1.3 REBHRALKFHE SHKERSE
(2001) HRAERR T, E4T ABC gl fb e (o,
HRIAIE IR I 2K, 0. 3% 3 A fk & -
BV TRORE T 10 min, LAV BR P IR PR I 20Tk 4 i
MW, PBS =9k 3 UK, AR 3 min, Ji§ I IE &
WPE ALY, 25 IR 15 min, B A AE4R St 2
RO AT , 200k, RN RY A A 5-HT Sl
WHTAEW, 4C iE %, PBS =ik 3 K, B K
5 min, i 035 AP R AR IC Y 80 (EBL R
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Ve 3 WK, BRI S min, T I0EE B BROAR BEAR 10 AE
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3 WK, FFK 5 min, DAB-H,0, {4, [ d /K4 1
WA TRARGZ Y WK, B, B BT
R 2090 DA IE #0410 2 003 A PBS AR — i,
HARAL BRI

1.4 MWES5H#H  1F Motic BA210Digital 13
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1.5 ZEitsr#r  F SPSS 13.0 GEil2# i ik
8 A 3, ge it or A Z 00, B A Bl &
Kolmogorov-Simirnov test Ko, 1 A IES
i, VIR R 7 225307 (one-way ANOVA) K%
L3 (multiple comparisons ) post hoc test Gt 1T
THALIE 25 FRALIE] 5-HT 20 il i e S o s 2 A
G RN LU R 22 5, SO B 2 DA S 1
+ FRifER (Mean + SE) %7K, P <0. 05 N2 5
%P <0.01 HEFWIE,

2 45 R

ABC AU A4 R R, 5-HT i
P20 20 B A €, A TE (B SRR
@, S, Sy PN Xt B 5 AV O
2.1 5-HT fRMFEEFHIE LHHERHL
HAAFBOIIA S-HT 4153 A, (HE 35 2 4
AEFN A L B A BT AN A, B4 5-HT 20/ 52
B (R 1:1) sRIE (IR 1:2) , EEALT
R AR, B BT ERAY 5-HT 4 2 &
HERIE , DR BT A B9 AL T b e 20 i
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T, EE 435 A BR b B 40 i = fa) ks B L
KAz e, =35 W S-HT 408 /0 502
T (M T:12) S B | 280 5 K HE R E 5
ANHNIE | 325 A 76 By b B 4 i = (\) = |
B 20 B S 5 2 i A0 IR0 g 1 S-HT 200 i 2 4 R
T CEIMR 1:13) s KABRIE (AR 1:14) , =55
MtENs bR Az 8] B Y 5-HT 48K £
B AT RIS RN TR | 5 D 5] TE 7 20 i (]
R T:15) , 4340 26 W - 5 240 Jif 35 %1 2 4 e
ZI6],

2.2 HWIES-HT @S HEE  S-HT 4
MIAE B % e, R, NBEE R
AT, S-HT 40 00 o0 A 2% B B i 7, (3
bz 22 A B2 B R, AN+ 2 i
145 BE 1) 3 A 205 BE 0 T W, A G =2 [ 1) 2 5
AN S 3, (FF AR B 25 B 1) 43 A 3 B R b
EE T4 B (F, 4 =24.124, P <0.05)
(F1),

2.3 FMEFMASE S-HT HEMLLE %
T W U T AL T8 T R R A A5 A 5 -HT 40 Y e
A Ab I R 2. 48 ~4. 71, W 4018 4% Bt 24 LLIF
RSN 3, A8 B RS LU RS = T
HAES A, AR A 1B 25 Bz 8] 22 R OR B 3
(F4=1.729, P>0.05) (£ 1),

F1 EEEHRELES-HT BROSHEERFAMESAEEMEMAE L ECFIHE + frfEdR)
Table 1 Distributive density of 5-hydroxytryptamine (5-HT)-producing cells and ratio between open and

closed populations of 5-HT cells in the different regions of digestive tract of Bufo raddei( Mean + SE)

'Y Bl (ERE Hl]
Esophagus Cardia Fundus

Pylorus

48 = @)7] Y
Duodenum Jejunum [leum Rectum

P Density 8.50 +0.78* 9.83 £0.83" 10.68 +0.96" 10.90 +0. 58" 4.09 +0.69" 3.96 +0.61" 3.55+0.61" 3.36 +0.27"

LUAE Ration  2.48 +0.58" 4.61 £0.57" 3.53+0.49* 3.20 +0.32° 4.71 +0.96* 2.72+0.57" 4.03 +0.97"

2.74 0. 57°

W JE AL . A>/400 AT s 1) —AT PR AR TR RIS R 22 R

Distributive density; number of cells/400 times field ; Different superscript letters for the same line mean significant differences.
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3.1 5-HT fRMEEFHIE S5-HT 4
TR, IR 2R A 2 5
B HERIE K FIE B INDIE | A A i 40
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20 L T TS R AP R AR Y O, AT 4
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IR (HIRESEAE 1991) B I ( Paa spinosa) (5K
RJE 4 2003) AL R0 ( Rana schmackeri) (4 .
SCEE 2009) A VTR (R, amurensis) (1B &
FE4F 2010)  CBEAE WR ( Pachytriton labiatum )
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1434 2% B ] e S B AN TR TS 3P
BISRYIA OC, AE SRR 12 B RE T 55
(JRSER5E 1997) , EERETE S/ Ny shY),
EZ: R A I ITIE o0 N O =
1987) . BT WE IR £ 8 RN &R 45 Be Y 5-HT 48
R0 F %5 R W 2 T TE A B, T e S B LA
JEBR K3k K B R E A THUMAME T A i R A
A5 (B3 -4F 2007 ), AT T BE A Bl 23 5-
HT k¥l &y HEm -+ 3 g, + 45
1% 32 Zh W i AL RO 3R B Y 2 B, e
LL5-HT diff iy % B i m , 2 5, BV niHAL
S WO AR E B AR 58 B, PR 5-HT 40 i 1Y 53
2% BE T R

Zi Bk BT WE MR TH AL TE 5-HT 40 1)
TEASF R AR 5 HAb P 3 4 AR L AH 23 A 485
XEA A SRS, X e S R el st e
A OG, W SE AR W, &R (RO R AR
2007 ) EEE (X ZK A5 2011) SRS 2 e
WING S ¥ AL 18 S-HT 4008 09 A X 76
T IR T b 1 DX o3 A 3 ) — o 7 A
KWy, A B A A A B S AR R I T
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B hx % A

AT IERRTHALIE 5-F2 A edn i

LB A R R A 5-HT 400605 2. 4 DR AT 2 IE 0 S-HT 400 ; 3. B8] L i 2 8] 24 0RE /) 5-HT 48
M 4. BB b R 4 () 2 BIE Y 5-HT 4105 5. B A b R 40 i 2 (8] 2 BP9 5-HT 40005 6. B 14 b Bz 40 i 22 [a] 4 RIE 1
5-HT 4l ; 7. Bk bR 40 2 (8] 2K AJE 9 5-HT 400 ; 8. BRI b R 20 = M S22 JE 09 5-HT 400 9. Wi I R4 b Bz 4 =2
5] 2 [P (Y 5-HT 40005 10. HAT] b R 400 2 (5] AU 9 5-HT 40005 11, JAT TARAA I 2 i 2 o) 2 (AR /Y S-HT 40 12. + 48
W 1 Bz AR R R Y 5-HT 4000 ; 13. 25 W b R 40 22 6] 2 HE A8 09 5-HT 45 14. [l fig b Rz 40 A =2 ] 2 K ARTE 1Y 5-HT 28
M5 15 B bR AR 2 B A 5-HT 41, % 400,45 =15 wm,

Explanation of Plate

5-hydroxytryptamine (5-HT) cells in the digestive tract of Bufo raddei

1. A round-shape 5-HT cell in the epithelial basal membrane of esophagus; 2. A shuttle-shape 5-HT cell in the epithelial basal membrane of
esophagus; 3. A pyramid-shape 5-HT cell between epithelial cells in the stomachus cardiacus; 4. A round-shape 5-HT cell between epithelial
cells in the stomachus cardiacus; 5. A round-shape 5-HT cell between gland epithelial cells in the body of stomach; 6. A pyramid-shape 5-
HT cell between epithelial cells in the body of stomach; 7. A long strip-shape 5-HT cell between epithelial cells in the body of stomach; 8. A
shuttle-shape 5-HT cell between gland epithelial cells in the body of stomach; 9. A round-shape 5-HT cell between gland epithelial cells in
the pylorus; 10. A shuttle-shape 5-HT cell between epithelial cells in the pylorus; 11. A pyramid-shape 5-HT cell between gland epithelial
cells in the pylorus; 12. A round-shape 5-HT cell in the epithelial basal membrane of duodenum; 13. A pyramid-shape 5-HT cell between
epithelial cells in the jejunum; 14. A long shuttle-shape 5-HT cell between epithelial cells in the ileum; 15. A round-shape 5-HT cell in the

epithelial basal membrane of rectum. x400, Bar =15 pum.

iR 5-HT 400 EP. L1z ; SC. B,
Arrows refer to the 5-HT cells; EP. Epithelia; SG. Stomach gland.
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