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Distribution and Structural Features of Nephridial Cilia in the

Sipunculan Phascolosoma esculenta
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Ningbo University, Ningbo 315211, China

Abstract: To understand the structural characteristics and functions of cilia in the nephridium of Phascolosoma
esculenta, the distribution and morphological structure of cilia were investigated by light and electron
microscopy. Cilia are widely present in the nephridium, including the inner face of the nephrostome.
Furthermore, the surface of multiciliary cells on the adventitia bears tufts of cilia while the free surface of
columnar and cuboidal epithelial cells is sparsely ciliated. Structurally, a cilium can be divided into a ciliary
shaft, transitional zone, basal body and ciliary rootlets. Ciliary shaft is composed of a canonical “9 +27”
microtubule structure and the coated membrane. The peripheral doublet microtubules are continuous with the
axoneme of basal body by transitional zone. The area between ciliary shaft and basal body is the transitional
zone, where the central microtubules terminate. The cilia are anchored by the ciliary rootlets projecting from the
cylindrical basal body, which shows a “9 +0” arrangement of microtubules. Cross striations within the conical
rootlets have a 70 nm periodicity. Rootlets, made up of microfibrils, contain a long rootlet and two short
rootlets. It can be probably concluded that cilia in the nephridium are mainly responsible for promoting the flow

of the coelomic fluid, improving the function of filtration and directing mature spermatozoa and eggs into the
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nephridium.
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Fig. 1 Nephridial morphology of Phascolosoma
esculenta
ES. Rt ; ET. A ; MT. &k; NP. B4l
NS. | 00; UL, ko,
ES. Excretory sac; ET. Excretory tube; MT. “Tongue” ;
NP. Nephridiopore; NS. Nephrostome; UL. Upper lobe.
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Fig.2 Structure pattern of nephridial cilia of
Phascolosoma esculenta
BB. J&ffk; CS. £FE&+; LR. K,

SR. MAR; TZ. P,

BB. Basal hody; CS. Ciliary shaft; LR. Long rootlet;

SR. Short rootlet; TZ. Transition zone.
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Explanation of Plate I

Histological, transmission electron microscopic and scanning electron microscopic observation of nephridium in
Phascolosoma esculenta

1. Transverse section of the nephridium in the excretory sac area, showing columnar epithelium, muscle layer and flask-shaped infoldings;
2 —3. Magnification of local figure 1, showing columnar epithelium, cuboidal epithelium, muscle layer, flask-shaped infoldings, lumen of
flask -shaped infoldings and canal of flask-shaped infoldings; 4. Section of extracellular matrix, showing fibrils; 5. Surface of the nephridium
in the excretory sac area, showing multiciliary cell, podocyte and extracellular matrix; 6. Surface of the nephridium in the excretory sac

area, showing flask-shaped infoldings and cilia; 7. Magnification of local figure 6, showing cilia and microvilli.
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Explanation of Plate II

Transmission electron microscopic observation of nephridium in Phascolosoma esculenta

1. Section of the flask-shaped infoldings area, showing extracellular matrix and multiciliary cells; 2. Section of two adjacent columnar
epithelial cells, showing cilia and microvilli; 3. Section of canal of flask-shaped infoldings between columnar cellular bundles, showing cilia
and microvilli; 4. Section of the flask-shaped infoldings area, showing nucleus, granules and mitochondria in the cuboidal epithelial cells
and cilia and microvilli in the lumen of flask-shaped infoldings; 5. Cross section of cilia, showing “9 +2” microtubule structure; 6. Cross
section of basal body, showing “9 +0” microtubule structure; 7. Longitudinal section of cilia on the surface of columnar epithelial cells,
showing cilia how to arise from basal body; 8. Longitudinal section of cillia on the surface of multiciliary cells, showing transition zone, basal

body and ciliary rootlets; 9. Longitudinal section of rootlets, showing long rootlet and basal body.

BB. J:fk; CA. B ZIIEIE ; CEM. R4k Bz, CL 24 %5 CM. 34715 CUE. ~277 R ; EM. 44N AL ; FL MBS ; LF.
LA LG KR, LM, AT LR, KA M. SRRk MC. 2B 410E; ML. WUZ; MV. #80%E . N. giEe; PC. 2
YN SR. KA TZ. WX,

BB. Basal body; CA. Canal of flask-shaped infoldings; CEM. Columnar epithelium; CI. Cilia; CM. Circular muscles; CUE. Cuboidal
epithelium; EM. Extracellular matrix; FI. Flask-shaped infoldings; LF. Lumen of flask-shaped infoldings; LG. Large granules; LM.
Longitudinal muscles; LR. Long rootlet; M. Mitochondria; MC. Multiciliary cells; ML. Muscular layer; MV. Microvilli; N. Nucleus;

PC. Podocytes; SR. Short rootlet; TZ. Transition zone.
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