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Microstructure of the Gill in the Pearl Oyster Pinctada fucata
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Abstract: The pearl oyster Pinctada fucata is a typical filter feeder, and is also an important marine pearl-
producing oyster. In this study, the histological structure of the gill tissue in P. fucata was studied using light
microscopy and electronic microscopy for the first time. The gill belongs to heterorhabdic gill type which is
composed of two pieces of gill lamellas on each side of the shell cavity, i. e. inner and outer gill lamellas. The
gill lamella consisted of two kinds of gill filaments-principal and normal gill filaments. The principal filaments
play a supporting role in the demibranch. Nine to twelve normal gill filaments are grouped into a cluster by
intrabunchial junctions between every two principal gill filaments. The normal gill filaments are linked by
interfilament junctions. The epithelial cells of the interfilament junctions are a kind of flat respiratory epithelial

cell, the same as that of the normal gill filaments. The existence of the interfilament junctions expands the
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surface area of the gill, which is helpful for exchanging air. The frontal cilia and lateral cilia on the surface of

the gill filaments are responsible for carrying food particles and exchanging air. The surface cilia of normal gill

filaments is a typical “9 +2” microtubules structure. The results provided a background for further research on

the relationship between the structure and function of gill in the pearl oyster P. fucata.
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Explanation of Plate I

1. Horizontal section of a demibranch ( x 40); 2. Horizontal section of two filaments cluster ( x 100) ;3. Horizontal section of normal gill
filaments ( x400) ; 4. Mucous cells of lateral gill filaments ( x400) ; 5. Horizontal section of interfilament junction ( x 1 000) ; 6. Outside
surface of the gill lamellas ( x 500 ); 7. Frontal cilia of the surface gill filaments ( x 5 000); 8. Lateral cilia of lateral gill filaments
(x5000).

BJ. SRR Bm. LR BS. Il Ce. MR ERZANNE; ch. JUT B Feo BULF 85 Fj. 204, LML, LI RN EHE; M. &
g2z s Mc. FVRARNL; O. il 22 ; P WAL

BJ. Intrabunchial junction; Bm. Basal membrane; BS. Blood space; Ce. Cylindrical epithelium cell; ch. Chitin; Fec. Frontal cilia;
Fj. Interfilament junction; L. Lateral cilia; LJ. Interlamella junction; M. Principal gill filaments; Mc. Mucous cell; O. Normal gill filaments;

P. Particles.
B AR 11 5% FA

Lo 0PI b R IXBRANME ( x5 000) 5 2. FTEF BADRANMIC; 3. MULF BRI 4. i FAMX; 5. i ML IX; 6. £F B8 ik
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Explanation of Plate II

1. Mucous cells of respiratory epithelial area ( x5 000) ; 2. Cylindrical cells of the frontal cilia area; 3. Cylindrical cells of the lateral cilia

area; 4. Flat cells area; 5. Flat cells area; 6. Ultramicro-structure of the cilia.

A K225 Bm. JERE; Ce. HR LR AIML; ch. JLT 5 Ci 785 Fo. BLT &5 o Wi /R LA 1C. (M STANAE 5 Ly W WA LJ. % (o) 2 4% 5
Me. ZHRANML; Mel. BiRANM (& 2R BT 5 Me2. B A0 (& A 35 RLBDE 9 BOFWURL) 5 mu ZORA; mv. 3586 ; N. 1
Pis PML L.

A. Axoneme; Bm. Basal membrane; Ce. Cylindrical epithelium cell; ch. Chitin; Ci. Cilia; g. Golgi apparatus; Fec. Frontal cilia; IC.
Intermediary cell; Ly. Lysosome; LJ. Interlamella junction; Mc. Mucous cell; Mcl. Mucous cell 1; Mc2. Mucous cell 2; mt. Mitochondria;

mv. Microvilli; N. Cell nucleus; PM. Plasma membrane.
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