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Fig. 1 The floor and roof of oropharynx cavity.
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1. hillock belt; 2. tooth belt; 3. spiracle openning; 4. sawlike
structure; 5. conjunction of gill arches with fine teeth; 6. gill raker;
7. gill slit; 8. opercular flap; 9. gill arch; 10. gill lamella; 11.
postpharynx; 12. midarea of rear floor; 13. fine teeth on gill arch
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Fig. 2 The viscera of Psephurus gladius (ventral view).
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1. pericardial septum, 2. pneumatic cyst, 3. left liver lobe, .
forward limb of stomach, 5. pyloric ceacum, 6. mesenterium, 7.
sex gland, 8. spleen, 9. rectum, 10. anus, 11. cloacal orifice,
12. abdominal pore, 13. ventral fin, 14. valvular intestine, 15.
small intestine, 16. ad-intestinal branch of pancreas, 17. gall bla-

dder, 18. pectoral fin, 19. right liver lobe, 20. esophagus
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Fig. 3 The sagittal section of stomach and intestion (left-side view).
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1. ad-pyloric caecum branch of pancreas; 2. forward limb of sto-
mach; 3. stomach bend; 4. conjunction of stomach and intestine; 5.
opening of bile and pancreatic duct; 6. cavity of small intestine; 7.
wall of small intestine; 8. ad-intestinal branch of pancreas; 9. ly-
mphatic organ; 10, innersurface of valvular intestine; 11. outsurfa-
ce of valvular intestine; 12. innersurface of valvula spiralis; 13.
outsurface of valvula spiralis
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Fig. 4 The sagittal section of valvular intestine (right-side view).

Lo 2.0pks; 3.BBETIS; 4.WBERW; S B 6.8HE®; T.ERHEERE
1. smeall intestine; 2. intestinal cavity; 3. fore part of valvular intestine; 4. rear

part of valvular intestine; 5. rectum, 6. valvula spiralis; 7. lymphatic organ
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PRELIMINARY OBSERVATION ON THE MORPHOLOGY AND
HISTOLOGY OF THE ALIMENTARY TRACT OF THE
CHINESE PADDLEFISH PSEPHURUS GLADIUS
(MARTENS)

Yao Chengchang
(Instituze of Hydrobiology, Academia Sinica, Wuhan)

Abstract

The Chinese paddlefish is one of the rare fishes in the world. Just on the ventral surface
of the semitranslucent sword-shaped snout, it has an inferior bell-shaped mouth which can
protrude for predation. The buccopharyngeal cavity is big with fine teeth located at the floor
and roof of the skin. A pair of spiracles are present in the roof as well. The opercular flaps
are well-developed and the gill rakers are on the sides of the gill arch, forming dense network.
Thus, the structure of the cavity is adequate for capturing and filter-feeding. Like most of
carnivorous fish, the digestive tract of the Chinese paddlefish is short but complex. It can be
divided into esophagus, backward limb of stomach, forward limb of stomach, small intestine,
valvular intestine (containing valvula spiralis), rectum and anus. No demarcation line is re-
cognized between esophagus and stomach. The pneumatic cyst attaches and opens to the region
of esophagus-gaster transition. Pneumatic duct is not visible outside. Pyloric caecum has no
division or lobes and provides hardly space for chyme. In the conjunction between small and
valvular intestine, a particular lymphatic organ is present. There are abdominal pores on
each side of the anus and a cloacal orifice on the back extremity. Goezia (Goezia) sp. and
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a species belonging to acanthocephala parasites in the tract have been found also.

The buccopharyngeal cavity is covered by stratified squamous epithelium in which there
are mucus-secreting cells and granular cells. Taste buds are found in the skin of the roof and
floor of the cavity, also found around the mouth corner, barlets and nearby area. The tract
after pharynx consists of mucous membrane (without muscularis mucosae), submucosa (absence
in the small intestine and the fore part of valvular intestine), lamina muscularis and adven-
titia. The fore part of esophagus bears stratified squamous epithelium, in which there are flat
cells having netlike microridges and mucus-secreting cells. The tract posterior to the fore part
of esophagus is corved by simple columnar epithelium in which ciliary columnar cells are dis-
tributed. The simple columnar cells with microvilli in the rear part of esophagus and stomach
are secretory mucus cells and in intestine are absorbing cells (lacking in the rear part of small
intestine, the rear part of valvular intestine and rectum). Goblet cells begin to appear in small
intestine and become more and more backward. Goblet cells and secretory mucus cells contain
glycogen. Wandering cells and granular cells are also found in the simple columna repithe-
lium.

The mucous membrane of small intestine is honeycombed. The core of the compact pyloric
caecum is honeycombed as well. The distribution of the digestive gland is only confined to
the tunia propria of the backward limb and a certain area of forward limb of stomach, while
the tunia propria at other parts become stratum compactum. The lamina muscularis in the
fore part of esophagus is mainly striated muscle and in the rest parts of the tract is smooth
muscle. The cells covering on the adventitia are either columnar or cuboidal or flat.

Key words Psephurus gladius, fish digestive tube, fish histology, SEM, rare animal, abdo-
minal pore
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1. Conical teeth on jaw; 2. Fine teeth on the surface of conjunction of gi.l arches,
growing in different directions; 3. Further amplification of fig. 2, showing projecti-
ons (%) on the skin around a fine tooth, border (%) between flat cells and mucus-
secreting cells (4); 4. Hexagonal or irregular flat cells on the centre of rear floor,
showing small concavities (4 ) on the cellular surface, mucus-secreting cells (k) and
a taste bud (A); 5. Primary and secondary mucous folds in esophagus; 6. Flat
cells bearing microridges (%) in the fore part of esophagus.
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7. Innersurface of stomach, showing stomach pits (4); 8. Further amplification of
fig. 7, indicating simple columnar cells with peripheral microvilli (4 ), ciliary colu-
mnar cells (%) and stomach pits (4); 9. Primary and secondary mucous folds in
small intestine, showing caves (A ) between primary folds. A parasite (4 ) belonging
to acanthocephala is also shown; 10. Further amplification of fig. 9, showing simple
columnar cells, ciliary columnar cells and hollows (%) in small intestine; 11, Inne-
rsurface of valvular intestine; 12. Surface of valvula spiralis, showing simple colu-
mnar cells with peripheral microvilli (4 ) and ciliary columnar cells.



e o v o

WAE: AREMENSEEAR R I AR ] K 10

E

13 880C & BB B /N GORIRE (4 ) X675 14 GEEBHME ERREBIERAKEN LB )R ES
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X 1685 17.{ETX—HRERBBASEL(Y ), KT HRMEREET (P. A. S. BR). X168; 18.§
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13, Section thowing a taste bud (4 ) and a fine tooth (%) in the epithelium at the conjunction of
gill arches. X67; 14, Epithelium of the rear part of esophagus, showing cilia (4 ) on the ciliary
columnar cells and swelling secretory mucus columnar cells. K670; 15, Section showing striated
muscle fibers with particular eosinophilic rings (4 ) in the rear part of esophagus. X670; 16.
Section of the mucosa of the backward limb of stomach, showing gastric pits (k) and digestive
glands (A). X168; 17, The glycegen in the gastric epithelial cells (4 ) (P. A. S.). X168; 18,
Section of the mucesa of the fore part of forward limb of stomach, indicating rarer but deeper
gastric pits (k) and stratum campactum (A); gastric glands absent. X67; 19, Epithelial cells in
the fore part of forward limb of stomach. Arrow (4 ) shows vacuoles in the cells; ciliary colu-
mnar cells absent. X670; 20. Section showing heneycombed mucesa (4 ) and epithelium exposing
to the cavity (4 ) of the fore part of small intestine. X67,
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21. Epithelium in the honeycombed mucosa of small intestine, showing columnar cells with striated
border (4), goblet cells (a) and wandering cells (4 ). X670; 22. Section of lamina muscularis
(A) and serosa (4) from the fore part of small intestine, showing fold-shaped adventitia covered
by columnar cells. X168; 23. Section of pyloric caecum consisting of honeycombed mucosa (k).
X 25; 24, Section of a part of the particular lymphatic organ, showing internal cavities (%) and
intestinal epithelium (4 ). X23; 25. Section of the conjunction between the lymphatic organ (%)
and valvular intestine (4 ).%25; 26, Lymphocytes permeating the lymphatic organ in the cavities
(%) and the connective tissue (A). X250; 27. Section of the folds in valvula spiralis, showing
crowded epithelial cells and lymphatic capillaries in connective tissue.X070; 28, Section showing
ciliary columnar cells with developed cilia (4 ) and goblet cells (k) in epithelium of the rear
part of valvular intestine. X330.



