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Histological observation on the digestive tract of phyllosoma
larvae of Panulirus, Panulirus stimpsoni

YAN Sufen, JIANG Yong-hua, CHEN Chang-sheng
( Institute o Fishery Biotechnology, Jimei University, Xiamen 361021, China)

Abstract: The histology, histochemigry and ultrasructure of early development of digesive tract of phyllosoma larve( v &) of
Panulirus stimpsoni have been studied with light microscope and electron microscope in this paper. The digedive tract can be divided
into foregut, midgut and hindgut. Foregut includes mouth, esophagus and stomach. The wall of digesive tract consists of mucous
layer, connective tissue, muscular layer and outer membrane. The mucous layer, which is covered by chitin except midgut, is
generally composed of simple colunnar epithelium and basal membrane. The chitin layer can derive the fommation of toothed
projection, thorn, ridge and setae, and the muscular layer which has three ways of arangement including circular muscle, longitudinal
muscle and radiant muscle has larger changes in different places of digestive tract; its outer membrane includes thin connective tissue
and simple squamous epithelial cells. With the development of larval stages the structure of digestive tract becomes more and more
complex. Mouthpart of phllosonalarve is developed, it consigs of a wpee lip, a pair of mandible and a pair of maxilla. The wall of
esophagus protrudes into lumen and forms four ridges, that make the esophageal lunen a shape of “ X”, and there are glands in
connective tissue of esophagus. The stomach forms the cardiac and pyloric somach. The gructwe of cardiac stomach whose chitin
layer forms a few setae and thoms is simple, only rudiment of the teeth of the gastric mill occurs at the foutth stages of larva; but the
chitinand crcular muscular layer of pyloric stomach is developed, there is gland filter that consigs of comb setaes in lumen of
somach, is structure and function of filtration become better and better with the development of larval stages, and the wall of posterior
part of pyloric stomach protrudes into lumen and forms four ridges, that make this stomach lumen a shape of“ 7. The epithelial cells
of midgut which have microvilli and a large bloodsinus are distributed n connective tissue and musclar layer is thin. There are six
longitudinal ridges in the hindgut who se connective tissue is crossed with radiant muscule. The observation of ultragructure shows that
mito chondria and endoplasmic reticulum are most of the organelles in the epithelial cells of wall of the digestive tract and the epithelial
cells of the pyloric stomach and midgut also contain rich ribosome, and there are developed mitochondria in the muscular cell of
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esophageal wall. In the digestive tract at all stages of larva, the sudy of histochemistry shows that the chitin layer contains many
polysaccharides, but the quantity of glycogen of epithelial cells of midgut is less; the protein is rich in the muscular cell while the
quantity of epithelial cells of cardiac stomach and midgut do secondly; the fat granules are not observed clearly in various cells and

connective tissue. The relation between the structure and function of the digestive tract of the phyllosoma larve is also studied in this

paper.
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Explanation of Plate
1. iv R L,HE, x 500,2. iv R JH-E, x 500; 3. iv ,
L, HE, x 300 4. iv s ,PAS, x 500;5. @ s LH-E, x 5005 6. iv R
x 4000; 7. iv , , % 10000 8. @ , JHEE, 50059, iv ,
,HE, x 500;10. ® , JHE, x 500; 11. iv , , JHEE, x 5005 120 iv
, . ,HE, x500 13. © , JHE, x 12514 @ ,
,HE, x500 15. iv s , X 4000, 16. @ s , % 2700; 17. @ ,
, X 2700, 18. iv s s LHEE, x 5005 19, iv s s JHE-E, x 500;20. iv
, , X 6700, 21 v - , JHE x500,2. @ - JH-E, x 500;
23. iv R , HE, x 500
A: ; C: ; CC: s em: ; CPV: — ; CS: ; Cs: st ; ELR: ; EMR:
; ep: ; ESO: ; EUR: s H: ; HP: ;HPD: ;HR: s M: ; mhj:
s Mi: ;Mo: ; Ms: s Mv: s N: ;om: ; PDR: ; PLR: ; pm: ; PS: ; PVR:
; RLT: ;m: ; RMT: ; Th: 5 Tp: ; Vg

1. Longitudial section of foregut at iv stage, showing mouth, esophagus cardiac and pyloric somach, HE, x 500; 2. Transverse section of
mouthpart at ivstage, show ing structures of lamella, H-E, X 500; 3. Longitudial section of mouthpart ativstage, showing chitin layer, toothed projection

and thom, H-E, x 500; 4. Transverse section of esophagus at ivstage, showing ridges of esophagus, PAS, x 500 5. Transverse section of esophagus at

esophagus at ivstage, , showing muscular silk, X 10000; 8. Transverse section of cardiac somach at @ stage, show ing rudiment of teeth of gasric mill,
HE, x 300; 9. Frontal section of pyloric somach at ivstage, showing shape of anterior part, posterior part and comb-setae, H-E, X 500; 10. Frontal
section of pyboric stomach at Gitage, showing chitin layer of thickening, H-E, x 500; 11. Transverse section of pyloric somach ativstage, anterior part,
show ing ventral filter groove, H-E, x 500; 12. Transverse section of pyloric somach ativstage, posterior pait, show ing ridge of pyloric somach, H-E, x
500; 13. Frontal section of hivae at (Ektage, showing stomach, midgut, hepatopancreas and sructure of circulr club, H-E, x 125;14. Frontal section of
larvae at (@Stage, showing structure of circular club prolonged, H-E, x 500;15. Transverse section of cardiac somach at ivstage, show ing epithelial coat,
% 4000; 16. Frontal section of pyloric somach at (©dage, showing comb-setae, X 2700; 17. Frontal section of pyloric somach at (stage, showing
epithelial coat of laterai ridge, X 2700; 18. Midgut at ivdtage, frontal section of anterior part, showing epithelial cell and peritrophic membrane, H-E, x
500; 19. Midgut ativ sage, transverse section of posterior pait, showing wrinkle of gut wall, HE, % 500; 20. Transverse section Midgut at iv sage,
show ing microvilli and organelle, x 6700;21. Frontal section of mid-hindeut at ivstage, showing junction of midhindgut and structures of hindgut, H-E,
x 500; 22. Frontal section of mid-hindgut at @stage, H-E, x 500, 23. Transverse section of hindgut at ivstage, show ing ridge of hindgut, H-E, x 500

A: anus; C: chitin layer; CC: dructure of circular club; em: circular muscule; CPV: cardio-pyloric valve; CS: cardiac stomach; Cs  comb-setae; ct:
connective tissue; ELR: laterai ridge of esophagus; EMR: metamouth ridge of esophagus ep: epithelium; ESO: esophagus EUR: upperlip ridge of
esophagus H: hindgut; HP: hepatopancreas; HPD: duct of hepatopancreas ito intestine; HR: ridge of hindgut; M: midgut; mhj: junction of mid
hindgut ; Mi: mitochondria; Mo: mouth; Ms: muscular silk; Mv: microvilli;N: nucleus;om: outer membrane; PDR : dorsal ridge of pyloric stomach; PLR:
laterai ridge of pyloric stomach; pm: peritrophic membranc; PS: pyloric somach; PV R: ventral ridge of pyloric somach; RLT: rudiment of lateral teeth;

rm:radiant muscule; RMT: rudiment of medial teeth; Th: thom; Tp: toothed projection; Vg ventral filter groove
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