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Fig.1 The schematic diagram of external morphology
of C. semilaevis alimentary canal
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Fig.2 Microscopic observation of the digestive tract of C. semilaevis

L. BRI 2. FOENEERIY); 3. EERTAAIER Yl 4. fE-E B EERAMD); 5. il E D)
6: FEE AR BT 7. AT 8. RAREYT; 9. MRIKRED]
1: Intergral transverse section of oesophadus; 2: Transverse section of oesophadus inner wall; 3: Transverse section of
oesophadus mucosa fold; 4: Transverse section of junction between oesophadus and oesogaster; 5: Transverse section
of oesogaster; 6: Transverse section of oesogaster mucosa fold; 7: Transverse section of foregut; 8: Transverse section
of hind gut; 9: Transverse section of gland
MF: ZhiRfE4%; Mc: JUZ; SM: FRENZE; LP: BEIAME; Se: HEE; LSM: 4UJL; CSM: ¥fL;
SB: 4UIR%ZE; SeE: HUZFEIR L5 Ge: #RRAMME; MuC: ZEV4NM; Oe: il G: MRfk; BV: Mm4;
SMC: EWZWAM; V. HHT; C. RikE
MF: Mucosa fold; Mc: Muscular coats; SM: Submucosa; LP: Lamina propria; Se: Serosa; LSM:
Longitudinal layers of striated muscle; CSM: Circular layers of striated muscle;SB: Striated border; SeE:
Single-layered columnar epithelium; Ge: Goblet cell; MuC: Mucous cell; Oe: Oesophagus; G: Glands; BV:
Blood vessel; SMC: Surface mucous cell; V:Villus; C: Cavity
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PIf 22 5 (K12) . I T BB RE IR 2 3R B R B 2 AR b e
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AR (] 2-2) 5 FRIEZ A0 T A AMI,  fh A BB S S
AU AME AR, 2 WiiE (B 2-2)0
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FEHROR, A#)(1232.333+239.414) um (£ 1), ZhE
R RZAAR R, AT R A R A R
FEAR A0 M HES 5 55, A B T rh BRSO, 26 A
MR AR A Z (8], JERA—, B BRI,
AURAE | AHXTER R R(2.73340.213) 1100 pm (FE 1), 5
¥ T T S 2 VL AT PR A XS 9 A 22 5%, (A L SR g
WAL E /(P < 0.05) ZHIE | J SR SCIRG A B o [
AR 2B 50 A0 A B, B AE R NA—, R4y
i F T AT DL GV A L, R T R A A, R AR
SRRV BE R A, 588 5 R 1E &5y
FHEL, 2 AR AR BRI A BTN Ah, 254 BRI
25, B JZMBET 2 rh o di A Kk g Fd s,
FAZH g dedn, DB A E, masE 2 im
BB HCEBAL LA ZAR W, E AT 52 43S 2R LA
PHL, NIZFRWUSESE H(43.109+5.525) um(FE 1), 5
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4.077) um (R 1), HWHERTHANZHEIE, s
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Tab.l Morphological index of each segment of C. semilaevis alimentary canal (n=30)

i H Items

1218 Esophagus il Oesogaster

[ Foregut J&i % Hindgut

FhIERE 4% Number of mucosal folds (1~)
ZFhIERES)E Height of mucosal folds (um)
IHUZE Thickness of circular muscle (um)
HYHUZE Thickness of longitudinal muscle (pm)
FANIZEE Density of mucus cells (cells/100 pm)
B Length of microvillus (um)

12.330+1.014*
755.250+£95.255" 1232.333+239.741" 885.627+247.139° 702.378+215.281°
226.344+26.192°

20.420+1.114 15.8001.418° 15.800+0.814°
44.277+4.518%
38.722+6.922°

3.221+0.119°

1.655+0.050%

49.223+5.667°
21.779+2.956
2.667+0.152°
2.125+0.093°

43.109+5.525%
26.255+4.077%
2.733+0.213%
1.401+0.042

e AP FEEFRIRZE 57 BE (P < 0.05)

Note: Different letters indicated significant differences (P < 0.05)

Wil WpTE AR 4 2R, 4300 A b e
2. BT WURE RSN . T8 kIR 4 500
XTI (14-18 4N, MRS AG 2 A 225, &
JE P A B SRR A, B AR R 20 RS
%, B EE, MRS R £5(3.22120.119)1
/100 um, 5HHETEZE 8% P < 0.05) (& 2-7); wils
LIRS B B S BEIR A KA A A 0 3 1 25 57 (P>0.05)
B3 38 5 T NLUZ B B AE = (K 2-8), M (38.722+
6.922) um, LEFK; EAERMFEETZ T, B
R SRE 2, B I AR D WL B, oAb S5 4 5
PRI K A5 FaA —3

23 HEBMBEBMENH

ARG MER . B 18 1 M I8 450 2 i 4540 2%
BIAKE 3), TEMRAHAE(x2000) T, Zb B8 4 ke (A
mHES, ANEESE, TDlmiss, £ BIo w2200, 89k
RMEBEMMAE, HIE%, KE¥—, &b H M5
W dn i AR B B, AR A R 2 MY, AT
BIE, BN, 540 sg S i fL, mr il
GYIYs BiE I BEAT M SRR, LR G K
FAH L BE T 3 v LR AR TT 11 (1813-2), PBEFITT ARG
9%E.
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Fig.3 Microscopic observation of the digestive tract of C. semilaevis

PR 1 FRES; 2. IR E; 3: 5ils; 4: BB
BHREE: 5. AR LK 6. SIEBMELEE; 7 Wil 8: F
Picture 1-4 were observed with scanning electron microscopy, Picture
5—-8 were observed with transmission electron microscopy

MF: ZHERE4%; GO: AT ; CB: ZHMARR; McO: ZHRARIEIT O SH: Z3ihfl; Nu: ZAjE#:;
No: #¥/"; ER: WJER; Ri: AZBHA; TI. S8&ER; SV S4Bk Y2 wiE; v, #ME;
SeE: HEKR 7 ; MG: BisEiki; De: Hiki

MF: Mucosa fold; GO: Gland openings; CB: Cell boundaries; McO: Mucous cell openings;
SH: Secretion hole; Nu: Nucleus; No: Nucleolus; ER: Endoplasmic reticulum; Ri: Ribosomal;
TJ: Gastric epithelial: tight junctions; SV: Secretory vesicles; V: Villus; SeE: Single-layered columnar epithelium;
MG: Mucous granules; De: Desmosomes

B BIES : AR RE B FRAIN, R (HREAR, i, SR E e A
AT WA 3-7), M MATES LR,  HMEZERP<0.05) WIAIEE AR, AT
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Fig.4 Type and distribution of mucous cells in digestive tract of C. semilaevis

1. EBJEEAY); 2. fuE B TEKY); 3. miiaitl; 4. J5Bl;
AR A M S (s TR A S a0 (s VIR AN R i
1: Transverse section of hind esophagus; 2: Transverse section of top oesogaster;
3: Transverse section of foregut; 4: Transverse section of hindgut
Type Il mucous cells is blue; Type Il mucous cells is purple; Type IV mucous cells is blue-purple
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Structure and Ultrastructure of Alimentary Canal of Cynoglossus semilaevis

LI Bin'?, LIU Xuezhou'*", XU Yongjiang'?, SHI Bao"?, ZHU Xuewu'”

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao Key Laboratory
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Abstract This study was designed to improve the understanding of the alimentary canal of
Cynoglossus semilaevis. The alimentary canal of C. semilaevis can be divided into five sections, including
oropharyngeal cavity, esophagus, esophagus and intestinal junction, foregut and hindgut. The structure
and ultrastructure of alimentary canal of C. semilaevis were investigated using anatomical, histological
and electronic microscopy methods. The number of mucosal folds, the height of mucosal folds, the
thickness of muscle layers (longitudinal muscle and circular muscle), the density of mucus cells were
measured and analyzed. The results showed that there was no obvious morphological stomach in
C. semilaevis, evident by the lack of typical histological structure. However, a cystic structure, namly
oesogaster, was formed in posterior part of esophagus following food intake, and oesogaster shrinked
significantry during no food period. The principal structures of intestine canal include mucosal layer,
submucosal layer, muscle layer and serosal layer. Oesogaster and intestine canal had little morphological
difference based on electronic microscopic analysis. Each part of mucosal epithelial cell had mucus cells.
Microvilli on the intestinal surface had no morphological difference. Microvilli of different sections,
however, had differernces in length, with the longest on the foregut. The size and shape of mucus cells
were also different. Top cytoplasm contained significant amount of mucous granules, while surface
microvilli were relatively short, inward concaving and compact together. The goblet cells were found in
the front segment of esophagus. In terms of mucous cell pattern, type I mucous cell was the dominant
cell type throughout the whole esophagus. Specifically, the mucous cells in oesogaster belonged to type
IIl, whereas foregut and hindgut segments mainly contained type IV and type I mucous cells,
respectively. The present study provides basic knowledge of digestive structure and mechanism of
C. semilaevis and potentially can help to manufacture commercial diet for C. semilaevis.
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