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Fig.1 Histological observation on post-embryonic development of digestive tract of C. striata

Lo 1 dfFmifeEdI; 2. 3 dAFEEMADT; 3. 11 dfFEIFRIE ST 4. 18 dfFmEEHNDI; 5. 34dfff
BEHD); 6: 3dAFAFIENYT; 7. 18 d fFAIEEHDI; 8. 20 dAFABETTAIDI; 9: 27 dAFARAES B HHDI;
10: 34 dfrfaHHMEY; AL [l Ca: TEIHRAML; CV: HRfflk; DT: Hikif; E: REG; ID: /NefRIHAE;
GC: MAR4IME; GG: BM; LI: fFlE; MC: #ilZ; ME: B2 L, MF: ZilEfE49; MS: NIRAJZ; OE: &il; PA:
JRAE; Pd: BEAE; Ps: WATTHEZ9UL; SB: faff; SCE: HZHARAMME; SE: S, Si: M%E; St: H; SU: #KET)Z;
TB: WRTE; YS: URE(4E; Zg: Hl5U0KL
1: Longitudinal section of 1 dph larva fish digestive tract; 2: Longitudinal section of 3 dph larva fish abdomen; 3: Longitudinal
section of 11 dph larva fish liver, pancreas and anterior intestine; 4: Longitudinal section of 3 dph larva fish oesophagus; 5:
Longitudinal section of 34 dph larva fish oesophagus; 6: Longitudinal section of 3 dph larva fish liver; 7: Longitudinal section
of 18 dph larva fish abdomen; 8: Longitudinal section of 20 dph larva fish cardia; 9: Longitudinal section of 27 dph larva fish
pancreas and stomach; 10: Cross section of 34 dph larva fish stomach; AI: Anterior intestine; Ca: Cardiac sphincter; CV: Central
vein; DT: Digestive tract; E: Eye; ID: Interlobular bile duct; GC: Goblet cell; GG: Gastric gland; LI: Liver; MC: Mucosa; ME:
Stratified epithelium; MF: Mucosal fold; MS: Muscle layer; OE: Oesophagus; PA: Pancreas; Pd: Pancreatic duct; Ps: Pyloric
sphincter; SB: Swimbladder; SCE: Simple columnar epithelium; SE: Serosa; Si: Sinusoid; St: Stomach; SU: Submucosa; TB:
Taste buds; YS: Yolk sac; Zg: Zymogen granules
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1) Gao XQ. Study on the histological observation of early development and the physiological property in American shad,

Alosa sapidissima. Doctoral Dissertation of Ocean University of China, 2015, 1-114 [

Alosa sapidissima
,2015, 1-114]
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Fig.2 Histological observation on the structure of digestive system of larva C. striata

1: 3dfFffigiEIYl; 2. 18 dfF@AFIEYI; 3. 20 dfF@EFYI; 4. 22 dfFipiEIYI; 5. 32 dfFamEidl;

6: 6 dfFMJEFNY]; 7. 20 dAFAFIRIE SHTAADI; 8: 27 dAFABRIEMNDY]; AL
FV: JEIiZHL; GC: MetR4ufe; H: Ofk; HE: fF40f; ID

Hifl; BV: IL4; CV.: HpIeifk;
/NHENIEEE ; TL: WS IV JEEE; LI AFAE;

MC: ZHE)ZE; MF: FHEEFES%; ML H; MS: WLAJZ; PA: BEE; Pd: BEE; PI:. 5; Sb: 20R%Z%;

SB: fafi; SCE: HZHIRJNM; SE:

WHEZ; St: B Zg: WJREUR

1: Longitudinal section of 3 dph larva fish digestive tract; 2: Longitudinal section of 18 dph larva fish liver; 3: Longitudinal
section of 20 dph larva fish abdomen; 4: Longitudinal section of 22 dph larva fish digestive tract; 5: Longitudinal section of
32 dph larva fish digestive tract; 6: Longitudinal section of 6 dph larva fish abdomen; 7: Longitudinal section of 20 dph larva
fish liver, pancreas and anterior intestine; 8: Longitudinal section of 27 dph larva fish pancreas; Al: Anterior intestine; BV: Blood
vessel; CV: Central vein; FV: Fat vacuoles;GC: Goblet cell; H: Heart; HE: Hepatocyte; ID: Interlobular bile duct; IL: Islet;
IV: Intestinal valvula; LI: Liver; MF: Mucosal fold; MI: Middle intestine; MS: Muscle layer; PA: Pancreas; Pd: Pancreatic duct;
PI: Posterior intestine; Sb: Striated border; SB: Swimbladder; SCE: Simple columnar epithelium; SE: Serosa;

St: Stomach; Zg: Zymogen granules
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Abstract

The development of the digestive system of Centropristis striata and its associated glands

were examined histologically from the first day (first day post-hatch, dph) until 34th day after hatching.
Sampling was performed daily between 1 dph and 15 dph with sampling size around 30 fish. After that,
sampling frequency was reduced to once every other day until 34 dph with sampling size of 15 fish. The
newly-hatched larvae were reared in tanks with continuous supply of oxygen. Meanwhile salinity was
about 30-32 and water temperature was maintained at (24+1)°C. It was found that the yolk sac of
newly-hatched larvae was relatively large, while the digestive tract was a closed straight tube with a
smooth lumen dorsally attached to the yolk sac. The mouth and anus formed and opened on the 3 dph, and
followed by a 4-day period of mixed endogenous-exogenous feeding. Most of the yolk sac reserves were
consumed rapidly; during this period, prey capture began and the digestive system continued to develop.
Specifically, the digestive tract of larvae was differentiated into esophagus, stomach and intestine, and the
digestive glands (liver, gall-bladder and pancreas) began to form. Yolk sac and oil globule almost
disappeared at 7 dph, and the nutritional requirements of the larvae has gradually made the transition from
endogenous to exogenous. Mucous cells could be found in the epithelia of the oesophagus at 11dph, and
the number of cells kept increasing during the larval development. Stomach was gradually differentiated
into cardiacus, gastric body and pyloricus. At the same time, sinusoid and central veins of liver were
clearly distinguishable. Gastric gland formed at 20 dph, which indicated the beginning of exogenous
protein digestion. Increased wrinkles in the mucous layer and thicker muscles were detected in the intestine.
Meanwhile, pancreas was abundant in zymogen granules spreading on the surrounding areas of the
intestine. The structures and functions of digestive tract and digestive glands gradually became
full-functional. It was concluded that C. striata larvae should be supplied with adequate and palatable
food when they enter exogenous feeding period, and domesticated to feed formula feed after 20 dph. The
findings on the development of the digestive system lead to a better understanding of the ontogeny of
C. dtriata, which would be useful for improving the larval rearing techniques of this promising
Centropristis species and therefore diversifying the freshwater aquaculture.
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