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Morphology and Ultrastructure on the Gill of the Fleshy Shrimp,
Penaeus chinensis (Decapoda: Penaeidae)

Jung Sick Lee*, Ju-Chan Kang! and Seon Young Jeong
Department of Fish Pathology, Yosu National University, Yosu 550-749, Korea
Department of Aquatic Life Medicine, Pukyong National University, Pusan 608-737, Korea
(Received July 24, 2000)

ABSTRACT

The gill morphology and ultrastructure of the fleshy shrimp, Penaeus chinensis were investigated by light
and electron microscopy. Fleshy shrimp has dendrobranchiate gills. Gill has a longitudinal septum dividiﬁg
them into afferent and efferent channel. Each gill lamella is covered by multi-layered thin cuticle of different
electron density. The lamella basal cell is squamous and contains cytoplasm of electron dense. Simple
epithelial layer consists of squamous epithelium contained large nucleus. The lamella pillar structures are
characterized by the axial microtubules and lateral membrane interdigitations. Secretory cells of AB-PAS
negative are multicellular gland. In active gland each cell boundary is not apparent and the cytoplasm contains
smooth endoplasmic reticula, mitochondria, membrane-bounded secretory vesicles of low electron density and
granular resettes. In inactive gland each cell boundary is apparent and the cytoplasm is occupied with numer-
ous small granules of electron dense. The weli-developed rough endoplasmic reticula and Golgi apparatus are

observed in the unicellular gland of alcian blue positive.
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Fig. 1. Cross section of gill of the fleshy shrimp, Penaeus chinensis. Scanning electron micrographs showing the longitudinal
septum (Ls), afferent channel (Ac), efferent channel (Ec) and numerous gill lameliae (G1).

Fig. 2. Scanning electron micrographs showing the branched gill lamellae (G1). Gf: gill filament.

Fig. 3. High power view of afferent channel. Note the cuticle (C), lateral canal (Lc) and filament connections (Fc).

Fig. 4. High power view of efferent channel. Note the cuticle (C), lateral canal (Lc) and filament connections (Fc). Ac: afferent

channel.
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A

Fig. 5. Cross section of gill. Ac: afferent channel, Ec: efferent channel, Gf: gill filament, Gl: gill lamella, Lc: lateral canal, Ls:
longitudinal septum.

Fig. 6. Semithin section of gill lamella showing the cuticle (Cu), epithelial cell (Ec), lamella basal cell (Bc), marginal canal (Mc) and
secretory cell (Sc).

Fig. 7. Section of gill with AB-PAS (pH 2.5) reaction. Note the secretory cells (Sc) of alcian blue positive. Cu: cuticle, Gf: gill
filament, Mc: marginal canal.
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FIGURE LEGENDS

Fig. 8. Transmission electron micrograph of lamella cuticle (C). Note the multi-layered cuticle.

Fig. 9. Section of lamella basal cell (Bc) showing the cytoplasm of high electron density. C: cuticle.

Fig. 10. Epithelial cell of gill lamella showing the cuboidal and well developed intracellular organs. C: cuticle, M: mitochondria, N:
nucleus.

Fig. 11. Section of pillar region. Note the well developed microtubules (Mt) and lateral membrane interdigitation (Mi). C: cuticle.

Fig. 12. Transmission electron micrograph of active multi-cellular gland. Note the secretory vesicles (Sv) and granular rosettes (Gr)
of electron dense.

Fig. 13. High power view of Fig. 12 showing the secretory vesicles (Sv) and well-developed mitochondria (M). .

Fig. 14. Section of inactive multi—cellular gland. Note the central duct (Cd) and cell boundary (Cb)

Fig. 15 and 16. Section of active unicellular gland showing the well-developed rough endoplasmic reticula (rEr) and Gol gi
apparatus (Ga). Mt: mitochondria, N: nucleus.

Fig. 17. Section of mature unicellular gland. Note the large central vesicle of high electron density.

Fig. 18. Section of nerve cells within the lamella canal.
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