M%7 Chinese Journal of Zoology 2015, 50(6): 875 ~ 885

FH R E R B RS

L = > *
Tee® Zap® mAEY ane? HmFEa®
@ YHIBTE KRGS I 5T, T8 L S Z R S Sz Yl 110034,
@ PRBHITO R 2 d A 90T JEFH 110034

FE: N AL RS 3 MBS F AL ik (Bufo raddei) #RHiHE/: KR
B LRE E ES AT TS 3R, fEMERE 24 1) (B G24) Jifeis 21
MERGHY, B S/ NEX AT, 5 RE P2 RATARER I L B 40 AL AN ) i~ L B2 4 1 2 A4 R
FLH 26 WIEMEZ A, RRAECR, SN EIE WX Sy, BREAN 2 RO LR e R,
BB IE] B> EEARAR L 36 IR B A W R R, HREC HAE M 4 2 RAAR G, FORGH 5L
SN, R R ANl AT AN K MR B AU MR s 42 IRAHE R “C7 7, BEEHRK
TIHE ISR 4 JZ85K0, A B BRZFHIL, R IR kB R AL, (OB Hen f A K RMeR 6
IR A R 46 ), WiEgakl, B 07 IR, SHAEREY, BT EIRL . ElmITT 0,

RO L R AN R B, BRI a0, ERBRK, BARZ IR, T EIRER
YT, 6T WEIREREL S 7E 36 M R IEATE I T AR G5 104k, (AR R E IR G4 M D RE 4 211t —
A 5Ea,  LAIE N AR A i A i ) AR AL

KRB JeTTiEkR; W W, g9 ke

F SRS Q954 SCERFRIRTG: A CEYRS: 0250-3263 (2015) 06-875-11

Developmental Morphology of the Stomach in Siberian Toad
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Abstract: The morphological changes of stomach during siberain toad (Bufo raddeis) tadpole development
were investigated with gross anatomic, general histological and scanning electron microscopic methods. We
measured the lengths of tadpole body, digestive tract and stomach, thicknesses of stomach wall, mucosa,

submucosa, muscle and serosa, and height of epithelial cells, and analyzed their relationship during
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development by one-way ANOVA. The developmental stages of siberain toad tadpole were identified
according to Gonser's method. During the tadpole development, the digestive tract elongated from an average
length of 15.98 mm at stage 26 to 64.68 mm at stage 36, and then shortened from an average length of 64.68
mm at stage 36, 38.45 mm at stage 42 to 16.12 mm at stage 46 (Table 1). The stomach increased from an
average length of 1.83 mm at stage 26, 2.35 mm at stage 36, 3.00 mm at stage 42 to 3.47 mm at stage 46
(Table 1). At stage 24 (Plate I : 5), the digestive tract differentiated into simple tubular structure without a
distinguished stomach, the wall of stomach was composed of an inner layer of mucosal epithelial cells and an
outer layer of squamous epithelium cells. The thickness of stomach was 6.53 pm in average, of which
epithelial cell was 5.38 pm in height and serosa was 1.08 pm in thickness (Table 2). While at stages 26 to 30
(Plate I : 1, 2), the stomach appeared as a fatter and shorter tube compared to other parts of the digestive tract.
The stomach wall kept the two-layer structure and the mucosal epithelial cells became highly columnar in
shape and few goblet-like cells appeared among the epithelial cells (Plate T : 6, 7). The thickness of stomach
at stage 26 was 7.61 pm in average, of which epithelial cell was 7.05 um in height and serosa was 0.75 pm in
thickness (Table 2). The thickness of stomach at stage 30 was 12.01 pum in average, of which epithelial cell
was 9.29 pum in height and serosa was 2.72 pm in thickness (Table 2). At stage 36 (Plate I : 2, 9), the stomach
was obviously swollen and its wall developed into the general structures with four-layers of tissue compounds.
Goblet cells appeared in a large number. The free surface of mucosal epithelial cells covered with slender
microvilli interwoven into a mesh as revealed by SEM observation. The thickness of stomach was 30.95 um
in average, of which epithelial cell was 9.94 pm in height, mucusa was 20.06 pum in thickness (Table 2);
submucusa layer was 5.17 pm in thickness, muscle layer was 3.16 and serosa layer was 2.55 pm in thickness
(Table 2). At stage 42 (Plate I : 3, 10), the stomach became to a C-like shape, typical four-layer structure of
the stomach wall formed well and the gastric bud appeared; the microvilli of most mucosal epithelial cells
were short and erect, and only few cells covered with long microvilli were found by SEM observation. The
thickness of stomach was 20.72 um in average, of which epithelial cell was 7.62 um in height, mucusa was
10.47 pum in thickness (Table 2); submucusa layer was 4.8 pum in thickness, muscle layer was 2.29 and serosa
layer was 2.72 pm in thickness (Table 2). With the development of tadpoles from stage 42 to stage 46
(Plate T : 4, 12), the intestinal tract became shorter and the stomach became larger in a J-like shape and
became a major part of the digestive tract. A large number of gastric glands were observed in stomach. At the
side adjacent to liver, microvilli of mucosal epithelial cells in the stomach wall adjacent to liver were long,
and gastric glands were less and smaller; while at the opposite side, microvilli were short, and gastric glands
were more and larger. The thickness of stomach was 70.21 pum in average, of which epithelial cell was 7.73
pum in height, mucusa was 35.17 pum in thickness (Table 2); submucusa layer was 6.92 pm in thickness,
muscle layer was 23.04 and serosa layer was 5.07 um in thickness (Table 2). This study indicate that siberain
toad tadpole stomach is differentiated foundmentally with four layers in structure at stage 36, and the
structure and function were improved to adaptive the land living environment after metamorphosis.
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Table 1 The length measurement of the overall digestive tract of siberain toad tadpoles (Unit: mm)
- ) WLtk AL R PGB " RO AERS
KEM (SN o ) ] - RIS
Digestive tract Spiral coil Digestive tract Stomach length/
Stage Body length length/Body Stomach length o
length number Digestive tract length
length
26 458 +£0.17 15.98 +2.67 3 3.49 £0.49 1.83 £0.45 0.115 4 +£0.026 3
36 11.00 +£0.78* 64.68 +3.05" 4 5.88 +0.53" 2.35 +0.30" 0.036 4 +£0.004 8"
42 11.50 +£0.50* 38.45 +0.85"® 3 3.35 £0.10"® 3.00+£0.21"®  0.078 1 +£0.005 9"®
46 11.26 +0.58* 16.12 129" 1 1.43 +0.11°5¢ 347 028" 0.2158 +0.013 5"

EhrE A o G26 SHAMR FHILLEL, B #0r G36 S A HWILLE, C %ok G2 5 R WAL, ARl KRS 7RI

RAAREE .

Superscript letters: A indicates G26 compared with the other development periods, B indicates G36 compared with the other development

periods, C indicates G42 compared with the other development periods, the capital letters represent significant difference.
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K2 HHERNEARLEHEBGEEEREERERERE (F L mm)
Table 2 The thickness of each layer of the gastric body at different developmental stages of

siberain toad tadpoles and at adult (Unit: mm)

[ e 4 1 R R 2R

REW B RE R Epithelial cell e = Submucosal WUEE HNE R
Stage Stomach total thickness P . Mucosal thickness R Muscle thickness Film thickness
height thickness
24 6.53 +0.31 5.38 +0.23 \ \ \ 1.08 +0.24
26 7.61+0.93° 7.05 +0.94* \ \ \ 0.75 +0.25°
30 12.01 +0.5748 9.29 +0.54"8 \ \ \ 2.72 +0.75"8
36 30.95 +1.44"8C 9.94 +0.74"8 20.06 +1.01 5.17 +0.84 3.16 +0.55 2.55 +0.60"®
42 20.72 +1.1178¢P 7.62 +0.78”°P 10.47 +1.67° 4.8 +0.85 2.29 +0.61¢ 2.72 +0.73"8
46 70.21 +4.65"BCPE 7.73 +£1.10"P 35.17 +3.05°¢ 6.92 +1.67° 23.04 +3.30%¢ 5.07 40.94"BCE
Zﬁﬁt 289.12 +10.04/5CPEF 8.46 +1.11% 170.92 +11.15°5F 21.79 +5.60°" 79.86 +4.40°FF 15.97 +3,04"BPEF

ARTRE AR a HoR G24 5 AR B WIS, B il b %R G26 HIALK & WIMLLE:, C I cox G30 5k EWIMLLE:, D
A d 2o G36 5 HAR A T IIRIELEL, E Al e 3R GA2 5L T WIRIELEL, F AN f 308 G46 5ILMR T HIRI AL, b RS PR A
ANSEEER, NEFREORAAREEER. O\ FORIEMM ARSI, TR EIR .

Superscript letters: A and a indicate G24 compared with the other development periods, B and b indicate G26 compared with the other
development periods, C and c indicate G30 compared with the other development periods, D and d indicate G36 compared with the other
development periods, E and e indicate G42 compared with the other development periods, F and f indicate G46 compared with the other
development periods. The capital letters represent significant difference, lowercase letters indicate significant difference. “\” indicates that this

structure did not fully appear, thus without accurate data.
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1. G26 fitifl; 2. G36 fiftifl: 3. G42 fiftifl: 4. G46 fififl; 5.G24 H.E Jetagil; 6.G26 H.E a4 l; 7. G30 HE Ja4i i 8. G30 AB-PAS
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Explanation of Plate I
The anatomical structure and organization of the stomach at different developmental stages of siberain toad tadpoles
1. Stage 26 anatomic result; 2. Stage 36 anatomic result; 3. Stage 42 anatomic result; 4. Stage 46 anatomic result; 5. Stage 24 H.E staining result; 6.

Stage 26 H.E staining result; 7. Stage 30 H.E staining result; 8. Stage 30 AB-PAS staining result; 9. Stage 36 AB-PAS staining result; 10. Stage 42

H.E staining result; 11. Stage 42 AB-PAS staining result; 12. Stage 46 AB-PAS staining result; 13. Stage 46 AB-PAS staining result.

FG. HlE; GC. MR GP. B /MU LI K LMM. FEVUE; MC. 4l McL. iEZ; ML JUZ; S. %I SB. 40k
SI. /Mp: SL. FillE T E: ST. Bk,
FG. Fundic gland; GC. Goblet cell; GP. Gastric pit; LI. Large intestine; LMM. Lamina muscularis; MC. Mucous cell; McL. Mucosal layer; ML.

Muscular layer; S. Serosa; SB. Striated border; SI. Small intestine; SL. Submucous layer; ST. Stomach.

B AR IO # o

AET Wb ISl AN (] e 7 0T 8 1) S B 5
1.G36; 2.G42; 3.G46; 4.G46; 5.G46; 6. KA.

Explanation of Plate II
The ultrastructure of stomach at different developmental stages of siberain toad tadpoles

1. Stage 36; 2. Stage 42; 3. Stage 46; 4. Stage 46; 5. Stage 46; 6. Adult.

BA. FTH; CB. 4ififtfE; GP. H/MUI; MF 455E; Mv. f4iE.

BA. Bacillus; CB. Cell boundaries; GP. Gastric pit; MF. Mucosal fold; Mv. Microvillus.
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