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Tab.1 Age of the gopearance of gastric glands in different pecies
Fish pecies Order Age (DAH) Reference
Pelteobagrus fulvidraco Silurifomes 3 This study
M ystus macropterus Silurifomes 5 .
Silurus asotus Silurifomes 5 ,
Sparus aurata Percifomes 60 Elbal, et al. [®]
Sparus macrocephalus Percifomes 23 , [
Pagellus erythrinus Percifomes 28 Micale, et al. [*
8 seriola lalandi Perciformes 15 Chen, et al. [t
Rachycentron canadum Percifomes 9—10 Faulk, et al. [*?]
Pseudosciaena crocea Perciformes 21 Mai, etal. [®
Umbrina cirrosa Perciformes 9 Zaiss, et al. [*
Paralichthys dentatus Pleuronectiformes 31 Bisal & Bengtson, [1°]
Paralichthys califomicus Pleuronectifomes 27—30 Gibert, et al. [1°]
Scophthaimus maximus Pleuronectifomes 15 (271
L imanda ferruginea Pleuronectiformes 36 Baglole, et al. (18]
Solea solea Pleuronectifomes 22 Bouhlic & Gabaudan!*°!
S. snegalensis Pleuronectifomes 27 Ribeiro, et al. [%°]
M elanogranmus aeglefinus Gadifomes 33 Hanlin, et al. [?!]
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HISTOLOGICAL AND UL TRASTRUCTURAL STUD IESOF THE STOM ACH AND
INTESTINE INLARVAEOFYELLOW CATFISH PEL TEOBAGRUS FULV IDRACO

YANG RuiBin, XIE Cong-Xin, FAN Qi-Xue, GAO Chao and FANGL iBao
(Fisheries colleges Huazhong Agricultural U niversity, Wuhan 430070, China)

Abstract: Yellow catfish (Pelteobagrus fulvidraco) isan important commercial freshwater gecies in China Due to its high
market value, the culture of this ecies has increased rapidly in recent years However, larvae rearing becane a major
bottleneck because of its high mortality. In order to enhance the successof larvae rearing of P. fulvidraco, we need to know
the ontogeny of its digestive systam thoroughly. The purpose of this study was to understand the morphological structure and
the ultrastructure of digestive tract during the ontogeny of P. fulvidraco. W e hope that this information would provide funda-
mental knowledge for larvae rearing managament for this gecies The hisological and ultrastructural characteristic studies
of the samach and intestine of yellow catfish were carried out from hatching (0d after hatching (DAH)) until 35
DAH. L arvae were hatched from artificially gpavned broodstock and maintained in the laboratory (water temperature was
23- 25 ). Theywere fed with zooplankton fram 3 to 17 DAH, adding zoobenthos fram 10 DAH, and only zoobenthos
fram 18 to 35 DAH. Development of the digestive tract in yellov catfish folloved the general pattern described for other
gecies At hatching, it consisted of an undifferentiated straight tube laying over the yolk sac. The digestive tractwas differ-
entiated into buccopharynx, esphagus, initial stomach, and intestine by 2 DAH. The intestine becane differentiated into
anterior and posterior regions sgparated by a valve at 3 DAH. The gastric gland in cardiac stamach gppeared at 3 DAH, the
sane time at the first feeding. In ultrastructure, oxynticopeptic cell contained pepsinogenic granules and abundant tubu-
lovesicular systams at 3 DAH. The abundant visible tubulovesicular systems suggested that oxynticopeptic cell was still in
rest phase with little hydrogen chloride (HCI) secreted at the first gopearance time. A's larvae grev, more pepsinogenic
granules but less tubulovesicular systanswere found in oxynticopeptic cell. There were abundant pepsinogenic granules but
little tubulovesicular systams in gastric gland cell at 25 DAH. The epithelial absomtive cell of the anterior and posterior in-
testinal segnent showed electron-opague lipid droplets and heavy pinocytosis at 3 DAH. Heavy pinocytosiswas observed in
the posterior intestine betveen 3 and 25 DAH. The resultsof this study suggested that the development of digestive tract of
yellow catfish larvawas functional rgpidly, but incomplete. Pinocytotic absomption and intracellular digestion of proteins can
campensate for this incomplete extracellular digestion. It is suggested feeding managanent strategy in linewith the physio-
logical function development process in order to effectively increase the survival rate of larva and juvenile of yellowv catfish.

Key words Hislogy; Ultrastructure; Stomach; Intesting; Larvae; Yellow catfish Pelteobagrus fulvidraco
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Plate Sagittal section of yellov catfish larvae
1.1 , ;2.2 , ;3.1 , s
¢ )42 . , ;
5.4 s s ;6.6 - ) ,
;7.20 - , s ;8.35

1.Larvaof 1 day after hatching (DAH) , note the gopearance of stamach; 2.Larvaof 2 DAH, note the presence of samach lumen; 3.Larva
at 1 DAH, note the nearly straight gut lying dorsally 1o the yolk sac and the future intestine valve (arrow head) ; 4.Larvaat2 DAH, note the
mucosa of posterior intestine lined by smple columnar epithelium (black arrov head) and acidophilic striated border (white arronv head) ;

5.Larvaof 4 DAH, note the presence of gastric glands in mucosa of cardiac somach, and pancreasand yolk sac; 6.Larvaof 6 DAH, note
the presence of supranuclear vacuoles in mucosa of pyloric somach and the absence of gastric glands 7. Pyloric somach of juvenile of 20
DAH, note the presence of supranuclear vacuoles in mucosa of pyloric stomach and the absence of gastric glands 8. Stomach of 35 DAH ju-
venile, showing the difference betveen fundic stomach and pyloric somach, mucosa in fundic portion lined by tall columnar epithelium

absence of supranuclear vacuoles, while cardiac portion lined by columnar epithelium with abundant supranuclear vacuoles
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Plate Transnission electron micrograph (TEM) of stamach of yellow catfish larvae
1.3 ; ;2.3 :
;3.3 ) , s
) 14.25 s ;5.25
N 1 6.25

1. Gagtric gland acinar of 3DAH larva, 2. Gastric gland cell, showing the abundant tubulovesicular systen and pepsinogen granule; 3. Epithelium
of somach fram a larvaat 3 DAH, showing the parsely aced sortmicrovillus extending to somach lumen, rough endoplasnic reticulum, basal
nucleus and mucous granule in gpical cytoplasn; 4. Gastric gland acinar of 25 DAH juvenile; 5. Gastric gland cell fram a juvenile at 25 DAH,

showing abundant rough endoplasnic reticulum, mitochondria and pepsinogen granule; 6. Gastric gland cell and mucous neck cell from a

juvenile at 25 DAH, showing pepsinogen granule in gastric gland cell and mucous granule in mucous neck cell
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1. Anterior intestinal epitheliun of 1 DAH larva, showing large mitochondria, nucleus and microvillus 2. Posterior intestinal epitheliun of 1 DAH larva,
note the absence of microvillus 3. Anterior intestinal epitheliun of 3 DAH larva, showing the presence of microvillus in gpical plasna membrane of ab-
Dptive cell while the absence of microvillus in gpical plasnamembrane of goblet cell inwhich full of mucousdrmoplets 4. Abmptive cell of anterior intes:
tinal epithelium of 3DAH larva, note the teminal web and electron-opaque supranuclear lipid droplets 5. Absmptive cell of posterior intestinal epithelium
of 3DAH larva, note the lack of a teminal web, the presence of pinocyttic invagination and electron-opaque supranuclear protein inclusion bodies
6. Posterior intestinal epithelium of 4 DAH larva, showing the presence of pinocytic vestiles and electron-opaque supranuclear protein inclusion bodies
7. Abomptive cell of posterior intestinal epithelium of 13 DAH larva, note the presence of electron-opague supranuclear protein inclusion bodies
8. Anterior intestinal epitheliun of 25 DAH juvenile, shawing the presence of microvillus, teminal web, rough endoplasnic reticulum and abundantmito-
chondria; 9. Posterior intestinal epithelium of 25 DAH juvenile, showing the presence of electron-opaque supranuclear protein inclusion bodies
10. Posterior intestinal epithelium of 30 DAH juvenile, note the absence of protein inclusion bodies and the presence of abundant mitochondria

Al ; BC, ; BD, ; AV, ; de, ; ES, ; GC, ; @, ; GG, i N, ;s ;M.
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PI, ; PS, ; PV, , rer, ; B, ; SCE, , SE, 7 M, 7 NV, ; ST,
SSE, v, ;o W, 7 YS

A'l, anterior intestine BC, buccopharyngeal cavity; BD, bile duct GV, circularmuscle de, desnosme ES, esophagus GC, gblet cell; GD, gas

tric gland duct, GG, gastric gland; is intercellular pace; N, intestine valve jc, junction complexes L, liver; Id, lipid droplet LM, longitudinal

muscle m, mitochondrion; md, mucous droplet mg, mucous granule; M |, intemediate intestineg MM, mucousmenbrane fold; mv, microvillus N,

notochord; n, nucleus nu, nucleolus p, prtein inclusion bodies PA, pancreas pg, pepsinogen granule pi, pinocytotic invaginations PI, posterior

intestineg PS, pyloric somach; p, pinocybtic vesicles rer, rough endoplasnic reticulum; 3B, striated border;, SCE, simple columnar epithelium; SE,
e, M, submucos; NV, supranuclear vesicle ST, stomach; tv, tubulovesicular system; w, teminal web; YS, yolk sac



