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Light, Scanning and Transmission Electron Microscopical Observation
of Gill Filaments of Cheilinus undulatus
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Abstract: The histological, surface and internal fine structures of gill filaments of Cheilinus undulatus were
investigated using light, scanning and transmission electron microscopy. The results showed that there were 3
pairs of holobranch,1 pair of hemibranch and 1 pair of pseudobranchia. The comb primary filaments lined on the
gill arches closely. Many secondary gill lamellae inlaid on two sides of each filament, and arranged each other
closely. The blood system of filament was composed of afferent artery, efferent artery and capillary vessel nets.
Various features such as indentations, micropits and crevices were present on non-respiratory surface of
filaments. The respiratory surface of filaments was folded. The filaments were covered by epithelial cells, which
had different surface features in different areas. It had regular fingerprint shape microridges in non-respiratory
surface ,no microridge but folded surface in respiratory area and irregular microridges in the transition region.
There were many holes on the non-respiratory surface. Chloride cells and mucous cells were observed and many
mitochondria and excretion vesicles distributed in chloride cells. Secondary filaments were consisted of epithelial

cells ,basement membranes , endothelial cells and pillar cells. These structures formed the water-blood barrier.
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The close relationship between the structure of fish gill and its function was discussed.

Key words : Cheilinus undulatus; Gill filaments; Light microscope; Ultrastructure
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Explanation of Plate I

1. Cross section of gill arch tissue ( x 100) ; 2. Longitudinal section of primary filament and secondary filament tissue ( x 200); 3.
Longitudinal sections of end of secondary filament tissue ( X 100) ; 4. Scanning electron micrographs of primary filament, the end of primary
filament (arrow) ( X60); 5. Scanning electron micrographs of respiratory surface ,non-respiratory surface and transition region ( x200) ;
6. Scanning electron micrographs of cell surface in non-respiratory surface ( x4 000) ; 7. Scanning electron micrographs of farther area from
secondary filament and nearby area from secondary filament, small holes (arrow) ( x800) ; 8. Scanning electron micrographs of farther area
from secondary filament ( non-respiratory surface) ( x250); 9. Scanning electron micrographs of cell surface of farther area from secondary

filament ,small holes (arrow) ( x3 000).

B hR 1T 5t BA

10. REE/NAREAM( x4 000) ; 11 RIFPEX( x500) 5 12. /R X R EAAM, FLIAREEH (Fi k") ( x4 000) 5 13. /REB/N
FHYFEARZER (1 200) 5 14, 81N R AR x1200) 5 15, RSFLRET( x 1200) 5 16. 78 G5 AR M A7 B G FR ( x
1200); 17. /REMM( x1900); 18. REEAM( x2 900) ,

Explanation of Plate II
10. Scanning electron micrographs of cell surface of nearby area from secondary filament ( x4 000) ; 11. Scanning electron micrographs of

transition region ( X500) ; 12. Scanning electron micrographs of cell surface of transition region, papillary structures (arrow) ( x4 000) ;



14 BG4 U B 22 B BT T R S L B - 13-

13. Transmission electron micrographs of secondary filament ( x 1 200) ; 14. Transmission electron micrographs of secondary filament , show
indifferent types of pillar cells ( x 1 200); 15. Transmission electron micrographs of sinusoid ( x 1 200); 16. Transmission electron
micrographs of the position between chloride cell and pillar cell ( x 1 200) ; 17. Transmission electron micrographs of chloride cell ( x

1900) ; 18. Transmission electron micrographs of mucous cell ( x2 900).

1 ~3 WAEER; 4 ~ 12 HHEWEBEEER; 13 ~18 JE SRR,

1 -3 Light micrographs; 4 — 12 Scanning electron micrographs; 13 — 18 Transmission electron micrographs.

A NBIK; Aa: ABEBIIK; Be: MANML; Bm. B ; Co. SA0ML; Ct. FOBALL; Cvn: BANME R ; Ea: HENSIIK; En. FEZAI0;
Ep: L2408 ; Ev, HEM/ING; Fa, EEUNFIX; Fp: G M ORI, Mc: ZRANH; Mm. 2508, Mu. JILA; N. 40884 ; Na. i
BN Nrs: JEFRIRIX; Po B AN Pe: FEANNE; P 8822 Pw. BUBREERBURL/IMA ; Rs: MFIRIX; S SDIRKR; Sf: 8/ 5 Sg:
SRR, Ts. iHIEX; V. ik,

A Arteriole; Aa: Afferent artery; Be: Blood cell; Bm: Basement membrane; Cc: Chloride cell; Ct: Cartilage tissue; Cvn: Capillary
vessel net; Ea: Efferent artery; En: Endothelial cell; Ep: Epithelia cell; Ev: Excretion vesicle; Fa: Farther area from secondary filament;
Fp: Fusion place; M: Mitochondrion; Mc: Mucous cell; Mm: Mucous membrane; Mu: Muscle; N: Nucleus; Na: Nearby area from
secondary filament; Nrs: Non-respiratory surface; P: Periosteum; Pc: Pillar cell; Pf; Primary filament; Pw: Pslsde/Weibel; Rs:

Respiratory surface; S: Sinusoid; Sf: Secondary filament; Sg: Secretory granules; Ts: Transition region; V: Vena.
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