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Morphology and histology of digestive tract in Oplegnathus fasciatus

WANG Jian-xin SHI Ge LI Peng LIU Mei-ying WANG Ri-xin
Marine Science & Technology College  Zhejiang Ocean University Zhoushan 316004 China

Abstract Oplegnathus fasciatus a marine fish is of commercial value. With the development of marine aquaculture the potential
culture prospect of Oplegnathus fasciatus is becoming more and more optimistic. And thus it is essential to get appropriate feeds for it.
So as a theoretical reference the morphology and histology of the digestive tract in Oplegnathus fasciatus were studied by optical
microscopes. The digestive tract in Oplegnathus fasciatus consists of the buccal-pharynx cavity with well-developed mandibular teeth
oesophagus stomach intestine and rectum. The oesophagus shows two portions cranial with pavement epitheliums and caudal with
simple columnar epitheliums and there are many goblet cells and mucous secretory cells in the epitheliums of oesophagus. The V-
shaped stomach has a single-layered columnar epithelium under which in the cardiac and fundic portion well-developed gastric glands
are present. The intestine epithelium is composed of simple columnar cells with a distinct microvillus brush border in which intestinal
glands are distributed while no muscularis mucosa is detected in the rectum. There are many goblet cells in the epithelium of the
intestine and rectum. Meanwhile the average intestinal coefficient of Oplegnathus fasciatus was calculated which came to about 0.78.
Four types of goblet cell were also found in the whole digestive tract. In this paper the microscopic structure of the digestive tract was
studied and it was proved that the histological and anatomical features of its digestive tract were consistent with the omnivorous habits
of Oplegnathus fasciatus . It was expected that greater efforts should be made to have a further study on histochemistry of the digestive
tract in Oplegnathus fasciatus .
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Fig.1 Schematic drawing of the structure of

the digestive tract in Oplegnathus fasciatus
BC Oe S1 S2 S3 PC
I1 2 13 R
BC buccopharyngeal cavity Oe oesophagus S1 cardiac stomach S2
fundic stomach S3 pyloric stomach PC pyloric caeca Il cranial

intestine 12 intermediate intestine I3 caudal intestine R rectum

2.2

e cranial caudal

2C



620 30
2 B -13
2 A
-7
-18
-5
-6
-9 16
H.E
-17
-8
3
-9
-10
7
26
11 19
20
-12 21
3
-14
H.E -15



621

Hippoglossus hippoglossus
Pleuronectes americanus
Pleuronectes ferruginea

Murray ~ #

i“ Vn

3

Oreochromis niloticus %

24

Girella tricuspidata

Caceci

22

23

25



622 30
6
Jacobshagen  Bertin %
OH.E 0.78
QH.E 362 Algjandro %
Cichlasoma  facetum
nogeophagus rhabdotus
©) Gymnogeophagus rhabdo
@ 0.65 0.91
IC
Alebrecht  °
Leporinus friderici L. taeniofasciatus
Plecoglossus altivelis IC
3 H.E
H.E 31 Kappor *
Alebrecht 3
Pasha %
Tilapia mossambica
Morrison ~ °
3
4
Girgis % Labeo horie
A02
Grau * Seriola
dumerili
Murray 1 2 M .

1998.95 - 114.



623

10

11

12

13

14

15

16

17

18

I 2001 8 3 23-27.

J. 2004 34 2 16-19.

2005 12 1 109-112.
Morrison C M Wright J R. A study of the histology of the
digestive tract of theNile tilapia J . Journal of Fish Biology
1999 54 597 —606.
Albrecht M P Ferreira M F N Caramaschi E P. Anatomical

features and histology of the digestive tract of two related

neotropical omnivorous fishes  Characiformes Anostomidae
J .Journal of Fish Biology 2001 58 419 —430.
J. 1997 21 2 113 -119.
I
1999 6 2 22-25.
I 2000 31 3 281 -287.
M.
1985 254 — 255.
J . 1999 29 4 581 - 585.
I

2005 24 1 31-36.

Jae W K Gun W B Hea J B. Electron microscopic study on the
integumentary epidermis of the parrot fish Oplegnathus fasciatus
Korean J .J Electron Microscopy 2004 34 2 131-137.

Kakizawa Y Kasuya K Kojima N et al . An histochemical study
on acid mucopolysaccharides in the enameloid formation stages of
fish  Oplegnathus fasciatus ~J . J Nihon Univ Sch Dent 1976
18 4 105-113.

Kakizawa Y Kamishikiryo K Shirato M et al. The tooth
development of the parrot perch  Oplegnathus fasciatus
Oplegnathidae Teleostei J . J Nihon Univ Sch Dent 1980 22

4 211-26.

family

Yoshikoshi K Inoue K. Viral nervous necrosis in hatchery-reared
larvae and juveniles of Japanese parrotfish  Oplegnathus fasciatus

Temminck & Schlegel J . J Fish Dis 1990 13 69 —77.

Katsuyasu T Motoaki Y Kenji H et al . Effects of feeding of (-
carotene supplemented rotifers on survival and lymphocytes
reaction of fish larvae

proliferation Japanese parrotfish

Oplegnathus  fasciatus ~ and Spotted parrotfish  Oplegnathus
punctatus J . Hydrobioligia 1997 358 313 - 316.
Senthilkumaran B Okuzawa K Gen K et al . Distribution and
seasonal variations in levels of three native GnRHs in the brain and
pituitary of perciform fish J .J Neuroendocrinol 1999 11 3

181 - 186.

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Humbert W Kirsch R Meister M F. Scanning electron
microscopic study of the oesophageal mucous layer in the eel
Anguilla anguilla J .J Fish Biol 1984 25 117 —122.

Domeneghini C  Straini R P Veggetti A. Gut glycoconjugates
Pisces  Teleostei

in Sparus aurata L A comparative

histochemical study in larval Histol

Histopathol 1998 13 359 —372.

and adult ages J

Tibbets I R. The distribution and function of mucous cells and
their secretions in the alimentary tract of Arrhamphus sclerolepis
Krepptii J . J Fish Biol 1997 50 809 —820.

Murray H M Wright G M Goff G P. A comparative
histological and histochemical study of the post-gastric alimentary
canal from three species of pleuronectid the Atlantic halibut the
yellowtail flounder and the winter flounder J . Journal of Fish
Biology 1996 48 187 —206.

Caceci T Habback H A E Smith S A et al. The stomach of
Oreochromis niloticus has three regions J . Journal of Fish
Biology 1997 50 939 —952.

Anderson T A. Histological and cytological structure of the
gastrointestinal tract of the luderick Girella tricuspidata Pisces
in relation to diet

Kyphosidae
1986 190 109 —119.

J . Journal of Morphology

2002 23 4 85-86.
Pasha K. The anatomy and histology of the alimentary canal of
herbivorous fish Tilapia mossambica Peters

the Indian Academy of Science 1964 54 340 — 349.

J . Proceedings of

Girgis S. On the anatomy and histology of the alimentary tract of
an herbivorous bottom-feeding cyprinoid fish  Labeo horie

Cuvier J .Journal of Morphology 1952 90 317 —362.

Grau A Crespo S Sarasquete M C et al . The digestive tract of
the amberjack Seriola dumerili Risso a light and scanning electron
microscope study J . Journal of Fish Biology 1992 41 287 —
303.

Marcos Flavio P G de Moraes Ivana de Freitas Barbola Luis
Fernando Duboc. Feeding habits and morphometry of digestive
Cichlidae in a
lagoon of high tibagi river parana state Brazil J . Publ UEPG

Biol Health Sci Ponta Grossa 2004 10 1 37-45.

tracts of Geophagus brasiliensis  Osteichthyes

Alejandro Y Marcelo L Flavio S et al . Feeding of two cichlidae
species Perciformes in an hypertrophic urban lake J . Theringia
Sér Zool Porto Alegre 2002 92 4 73 -79.

Takesue K. Studies on the change of the digestive enzyme
systems with growth of the fish  Plecoglossus altivelis Temmninck
& Schlegel J . T Shimonoseki Coll Fish 1954 3 289 —294.

Kappor B G Smith H Verigina I A. The alimentary canal and
digestion in teleosts J . Adv Mar Biol 1975 13 109 —239.



30

624

Plate



625

Plate



626 30

Explanation of Plate

1. x200 2. A x1000 B C D x400 3. x 100 4. x400 5.
x200 6. X400 7. x 200 8. x 400 9. x 400
10. x100 11. x 100 12. x200 13. x 400 14.
x 1000 15. x400 16. x 100 17. x400 18. X 200
BB BV C CSM E ™M GC GCG GCV
GG GP 1G LP LSM LV MC MM MSC NP
PGC HE PV S SCE SE SM TB

1. Transverse section of tongue x 200 2. The four structure of digest tissue in the oesophagus A x 1000 B C D x400 3. Transverse section of
whole oesophagus x 100 4. Transverse section of epithelium of oesophagus x400 5. Transverse section of cardiac stomach showing gastric glands

x 200 6. Transverse section of cardiac stomach showing goblet cell x 400 7. Transverse section of fundic stomach showing gastric pits x 200 8.A
sagittal section of fundic stomach x 400 9.Transverse section of pyloric stomach x400 10. Transverse section of whole fundic stomach x 100 11.
Transverse section of whole cranial intestine x 100 12.Transverse section of cranial intestine showing brush border x 200 13.Transverse section of
epithelium of cranial intestine x 400 14.The goblet cells with visible secreting vesicles in the cranial intestine x 1000 15. Transverse section of
intermediate intestine showing goblet cells x 400 16. Transverse section of the whole Rectum x 100 17. Transverse section of the epithelium of
Rectum x400 18. Transverse section of the Rectum showing lymphatic vessel x 200

BB brush border BV blood vessel C cavity of gastric gland CSM circular layers of striated muscle E epithelium FM fibrous membrane GC goblet
cell GCG goblet cells with visible granule GCV goblet cells with visible secreting vesicles GG gastric glands GP gastric pits IG intestinal glands

LP lamina propria LSM longitudinal layers of striated muscle LV lymphatic vessel MC muscular coats MM muscularis mucosa MSC mucous
secretory cell NP nerve plexa PGC haematoxylin and eosin positive goblet cells PV pinocytotic vesicle S serosa SCE simple columnar epithelium

SE squamous epithelium SM submucosa TB taste buds
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