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Immunohistochemical Studies on Endocrine Cells in the
Gastrointestinal Tract of Rana japonica japonica

HUANG Xu-Gen WU Hai-Long WU Xiao-Bing ZHANG Sheng-Zhou
( College of Life Sciences, Anhui Normal University, Wuhu 241000, China)

Abstract: Distribution and morphology of endocrine cells in the gastrointestinal tract of Rana
Japonica japonica were studied by immunohistochemical method with seven gut hormone antisera.
Five type of endocrine cells were found, namely SHT-IR, SS-IR, Glu-IR,SP-IR, and Gas-IR cells.
SHT-IR cells distributed throughout the gastrointestinal tract with the highest density in the
duodenum and jejunum, the second highest in each region of stomach, and the lowest in the ileum
and rectum. SS-IR cells were present from stomachus cardiacus to jejunum and its distributive
density descended gradually. Gas-IR cells were rarely observed in the duodenum and jejunum, and
were not founded in the stomach. Glu-IR cells were only simply detected in the stomachus corpus.
SP-IR cells moderately distributed in the ileum and rectum. Cells showing PP-and Insi-
mmunoreactivity were not detected. Compared with other animals, the distributive mode of endocrine
cells in the gastrointestinal tract of Rana japonica japonica was discussed .
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H BT A 28 F0 0 L 3 436 LB P4 25 40 Y
MBIRERZ, R T ZRAERN N4,
EMM ML REI R EEEERERY . Bl
S5 4L T8 P9 43 0 4 R R B 5, B A BIF R AR, X
T %t e 42 ks 1% ( Bufo bufo gargarizans) \JCBE
HE4E™ ( Pachytriton labiatum ) 14 448 SHT-IR £H
MR e 2 it ( Rana rugulosa ) JH 4L 38 5-HT-IR
SS-IR M S R A AL BT EANBRA — &
WmEY EAERK.

H A Ak ( Rana Jjaponica japonica ) h T 4
KRB, W6 E T bk X | L8] B BT RO B
K Yt A B B LR R B T AR/ R B K AT AR
HOE R E R, XS R E, RPRAL A
FER— RS o Xt T Ak T A 43U 40 B f B
FooR WLARE , 4% 3OXF HH AL E 0 W A M AT

T RBEALMETR, HERH L EBRLTR
RAUE S0, F A AR EELEN
Sr AR A A AR R RBER, FE B A
WHINE
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1.1 ## BAEAE3 R, REZHER, X
kK 40 ~ 60 mm, ZF %) ¥ BE AL 5T , BB A ), K
THIHALE S BB HBT] B B ITE
T+ =5 B E

1.2 FERHN THEBRRRATMLE (RS
ENRIFALR L, HERHNAYREH
— 33 & 4k ¥) BF (streptavidin peroxidase, S-P) %,
RALLERNEW TP LAEGERA
I

®1 EERERAMOE-KER

MR M E RS R BB

5-R R ZA-0231 - 1/100

BRE ZA-0115 - 1/50
ARABERKNE ZA-0232 - 1/50

N £33 ZA-0211 H5AM#EEBLRZ XK 1/50

BB MR ZA-0119 - 1/100

P-Y R ZA-0235 - B A
BRERIBESE ZM-0155 5REBHEALE LR 1/50

WX L0 1% 5k R ZYMED 2 ]

1.3 RBEHELALFERE THAABIAES:
B 1.1 PR SE B0 b kL A A B AR K Bk v, O VKBS
FS B Bouin’s M [E E 18 ~24 h, WM K EHH,
LA YIHS5~6um,H, RBEHALRE
SBERAGET BB EKE,3%H,0, B
BT 10 min, HERABREES S EEEH.
MK BE R, PBS 2 ¥ 5 min, & 0 IE & W ¥ 1M
B(1:10) Z B F 10 min, & A IE 5 RN
T, BIEMBE, HMW—P,4CEH, PBS &
BE 3 WK x 5 min, i 0ED B AP RIRICH 5
(EHi% IgB LM ), EIRIFE 15 min, PBS &
W3R x5S min, HMMANEERNEDRE
H— 8, ZRFBF 15 min, PBS B
% 3 %K x 5 min, DAB-H,0, B, R K¥FE %,
BEksEd., BK. EH R (REALREE

BRI E P LEYERLF S-P REHAL
2RANERH) . RBEALLEEAEX R,
SR E® L% M PBS RE—4L, KRS R
il oS

1.4 #RAit¥ 7 Olympus BX-51 B B BT
WME AR, FHXENEAMY AL 10 4
400 fEREF T, BOFHEM £ SD)RAAS
WA 40 J ) 3 A T

2 R

TREBBEMEEE AR EBHER
ARER TR R R EERE 2. XK
2L 45 R ¥ R B

5% & & % & 1 ¥ (5-hydroxytryptamine
immunoreactive, 5-HT-IR) 40} 4> 75 F B A<tk &



28 RS H A bkt B 38 5 30 40 3 00 S 3 1 4L 2 <21 -

EhESBR, HonEEET KM=k
BE(P<0.05), BH&BRE P, i & it
BIK(P <0.05), B9 5S-HT-IR AL 534 T
B, ESEH USE KEEL (R L
1,2,3); /N 5-HT-IR A L 43 % Tl -

MAMlE, TR AR FEE(BR [:4),
RIL AR X, 2 50400 M A B A 22 fd i fig s
(BIRR 1:5) ; KB 5-HT-IR 40 AR50 16 T b &2
4R iE , SRR PR A R (B RR 1:6)

R2 BEHEBHENSRARNSHEE

S-Ea Rk ERME Hi#® BEEE P-# B BE R
B#I 10.0+3.6" 5.7+1.3 0 0 0 0 0
Bk 7.8+0.9° 3.9£0.9° 0 1.9+0.4 0 0 0
B 9.2+2.45 2.1£0.9° 0 0 0 0 0
+#B 15.2+1.8° 1.4£0.7° 0.6£0.5 0 0 0 0
= 14.4+4.5° 0.9+0.4° 1.2£0.6 0 0 0 0
12l % 4.0£1.8° 0 0 0 2.0£1.0 0 0
W 4.4+1.0° 0 0 0 2.0£0.9 0 0

RTBEAFHE REE(n = 10FT, BIRBLETFRER(2' =22, HAESL, FEE ANOVA i, LFERRNT

BERIZREE, a>b>c>d>e (Tukey’s B ,P<0.05)

A KR 52 15 P (synthetic cyclic somato-
statin immunoreactive, SS-IR) iR T E S B
MEmESEBRERBEHE S, SS-IR 4
ML F B AR, SR RE BB (BR 1:7) R
(BRR 1:8), HARTE 40 Ha A M 5 1o 1) 455 302 40 B
=188 P SS-IR 4 ML F R - B 40 B 1Al 4
B RIE(BRR 1:9).

=R gastrin immunoreactive ,
Gas-IR) MU B4 T+ M+,
BE 4 40 g o2 T P b B2 4 ML U, BB K B AR
58 feb 16 i e (BB 1:10,11) 6

75 I ¥ | 9% IE M (glucagon immunoreac-
tive, Glu-IR) 40 A 53 75 F 18 1R &% 4, FH 14 40 fg
ZNTERT, ZCHAKRERE .0 EE (BK
I:12) , 738 BB RTE 41

P-Y) [T % % 1% £ (substance P immunoreac-
tive, SP-IR) 4 f 70 4 T Bl B A0 B fgo o, 39 (2 F
ERaE, EELH, BE BE (BRI
13) R (B I:14) HBHE >,

8 2 BK % 5 & ¥ ( pancreatic polypeptide
immunoreactive, PP-TR ) 40 ffd 0 5% & & % & 76 &
(insulin immunoreactive, Ins-IR ) 40 i 7£ & % 58 &%
B¥RE S .
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5-HT-IR i) Z A TR B E RS
WAL E s EARRZRE KR, B
B E9 S-HT-IR 40 MO 46 T 7E B W T8R4, /)
R ( Mus musculus albula ) . 2 #4 " ( Zaocys
dhumnades) \FP 4 KM EBREARES K+ =
1 fm AL, 4 T et ( Alligator sinensis) R 45
¥ ( Naja naja) JESEEY . BB BB 50, 10
KHEM S-HT-IR FREEH R L, HkKE
( Clemmys nutica ) E E B B £ . 5-HT-IR 41 i
GrMAH 5-HT BRI 8 B i kG W53 05 708 Lk 45
I B P 5K, XFIE 4k Zh BB A 1R 58 &9 98 W 1E
R, B ARk E B8 5-HT-IR M7E + =18
BEREBHF S AEERS, BTSRRI EE
K, T LA i FE M BefiR . 5-HT-IR 40 M X R
SHA B E BE S 5-HT ¥ 75 i 38 14 AL "R Y 2 BE AR
—H,t B MEEELARYIHELRRIK
B EEG AT, B E SRR E B I B
ZRWESHT-RARERFHEEESGA
AT HBELRK NI BRZATYH
W EZE ST ,5-HT-IR 48 M 2E 3 P R 43 7 B
TR BYRHARKEESL P EEARTR,
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fiE,5-HT-IR 40 2 9 53 75 A0 B o

B A kit B 5-HT-IR A HEER
TiBHERBER R, BB XA LB
X5 R | gk i 8 B OS-HT-IR
o M0 43 AR R AE AR, T G BE AR 45T 1 8 B 5-HT-
RAWRSHEEBRHEEEZH THRBEE,
ERGHWHARFEAEB KA BT
B0 S K H AN 2K K W 9 39 3B 5-HT-IR 40 H
IREA AR B 46 AL, B ANE B PERE R BB
EE W S-HT B V4R 40 i B A 4 A
mybe

SS-IR 4H jf8 7E Bt i ( Rana temporaria ) . &
i (R. esculenta ) 713V 42 ¥ ( Acris crepitans ) B‘JE
B R/ANG ¥ 4345, TSR B KB % 5
% SS-IR GIAETEAMNHIHMT . HIE
( Salamandra salamandra) ¥ SS-IR ZH 0 M\ B 2| 45
R E A BB PR AR, Xtk
L SS-IR 4 g 7 P A 28 40 A F ) ) 22 etk
H A ki B B8 0 SS-IR 40 B8 5 7 3R AL 55 5948
¥ ( Bufo regularis) ZAAEL, BB 0 A F A 31
ErBHNBHESER BBEMERARL H_F
SAEAR,EEUBHMITERA+ _8hidn
T E B, T B AR EE SS-IR 4 4 AR F
HRiMEE3Es BEPEBREREE(P
<0.05), 7EMPLE SS B —Fh E B M W
R BANHREAAAETHERATENHEE
PR 43 B0 440 B ) 43 06 S 1 A 44 R T AR R AT 4
BHEFREARERANBEG 2 BEREFE,
HEEATEBHEREARBSIEE, SS-IR 4/
EE R EE S K S-HT-IR HEEH
M EEEST,ERYEBE P RA#TTIH
RITE 4L, T SS-TR 48 Jfa 7€ /> Ji 0 [E] figp 4 41K 75 BE
SrA N Z 5-HT-1R 40 B 7E e A ) 5 4 90 A
KM BEYE BT HAMB. ikt
AT R 3h ¥ B 1 8 P 430 4 Y Y 43 A 5 LT AL IR
W Ty B V&G BE A I

Gas-IR 40 L 75 I 4 2 1 4L & b B FF 7E AL 2
ERE R, HEY MEMAE" K Gas-IR A1
T BHh., ALY ( Bombina bombina) .
7o g g (Alytes obstetricans ) FNFIWE 15 B Gas-

RS THERNGEBR. RAH O K
( Ambystoma mexicanum ) N | %Mﬁ[” ( Cynops
honghkongensis ) FI it i B Gas-IR 40 BN 5345 F
B, BHREBRARSA, SHMEL, ERTAT
K R A XA

ALK FR IS, Gas-IR AP FE 5
i T EETE, A W Gas RAERIME R .
BEAMESW BEWRS HMEKRLRE
SEAY, BHAME Ges-IR IS AT+
sl a, MEPRL, X5REHO
B R AR R, AET ZEBAEGBK
Gas-IR MR K, AT RE B 40 W9, T A
8 5 1 10 i s, T R T RS i T N A W O R
T L 1 B B 4y W Gas, BP LA AR 43 38 B9 5 K
REEBREM,

Clu-IR MR AEFHRBEHEF N MER
HE K, Glu-IR 40 i 78 59 95 48" ) B A0/ o
HEEEBEY A TEEEHNBEHESR,
Jtigs"” Glu-IR AN FETEF . REBER
FEEFY AL A 2 S S et &
HC, LA Bh B R B SR 49 6 LA X HE 0T B el AR B
BRARASEHEREERYR" . B A Glu-
IR Z R AAEZE T B R34, I K E B P H A
£ 50 W T VRS A R o

FH4' SP-IR 40 f 4 A T H B I E & Bl
15 TR 4 ( Hyla arborea ) . 36 V8 & 7 WE 1 22 W) B 4
(Atelopus oxyrhynchus ) W) B Fl/h i # #F SP-IR
' . SPE A RAUK M MO LB F B ALK
PR, B A Akl SP-IR 40 ffg 78 (2] f #1 B
oA, AW SP AT R S5 I E B HERH Ko

PP-IR. Ins-IR 20 MU 76 B M i & BRI R &
o

AAsEEHES, SN WHAREE
SRS HENLENER, MEBZERI 2.
REESZEH TEHALEPTEALURAR,
HFUANEZHPHEALRKE AR, HEE
B K 43 B TR MR AR T AL B HE L B S A
T 7 R W5 o R AR 2% 1 P9 4 5 4 B O 2, T R T
FHIEIE 3 9 SHT-IR 40 B4 4 41, 1 & A
S B A MR B a8 P 4 0 40 B S A 43 A B TR
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1. BEITPREEE S A 89 5-HT-IR 40 M0 x 400; 2. B PHIE 5-HT-IR 41 x 800; 3. A[THEBH 5-HT-IR A x
4005 4. T HRBE BB EEN S-HL-IR 1M x400; 5. + =B FHRE 5-HI-IR 41 x 800; 6. B IR 5-HT-IR
AR x 8005 7. FEITHEIE \EF SS-IR ZHHL x 800; 8. W[ T-F7H MIZEH) SS-IR 41M x 800; 9. + =48 Ff 4 ML iy SS-
IR 400 x 800; 10.+ —#8 1 *F A B¢ 1 150 1 B 9 Gas-TR 40T x 8005 11. %5 s =R 78 O 28 i 1) % B 9 Gas-IR 40 x 800;
12. B HETY Glu-IR 41 x 800; 13. % F B % 42 49 SP-IR ZAM x 800; 14. E 4% SP-IR 40 x 800
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