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Abstract: Sipunculan worm (Phascolosoma arcuatum) is an emerging cultural species in recent years. Even
though its artificial culture has been expanded, little is known about its biological characteristics. In this paper,
the morphological structure and ultrastructure of Sipunculan worm were elucidated by hematoxylin-eosin
staining method and scanning electron microscopy, respectively. The results showed that Sipunculan worm

was mainly divided into introvert part and trunk parts. The trunk was armed with mastoid, while the introvert
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was flexible and could be elongated to the length about twice of that of the trunk. The introvert consisted of

tentacles and nuchal organ (Fig. 1a). The digestive system of the Sipunculan worm was composed of four

parts: mouth, esophagus, intestine and anus (Fig. 4), and the morphology of muscle tissues in the latter three

parts was significantly different (Fig. 6). One terminal of the muscle was connected to the introvert (named

introvert muscle), while the other terminal of the muscle was divided into 4 branches. Two of the branches

were connected to the ventral part (named ventral retractor muscle), while the other two of the branches were

connected to the dorsal part (named dorsal retractor muscle). The esophagus was attached to the introvert

muscle and it was connected to the intestine. The intestine was divided into ascending loop and descending

loop. The ascending loop and descending loop were winding and circling, the terminal of descending loop was

linked to the rectum with a rectal blind sac, and eventually it was connected to the anus. There were two

nephridium tubes existing in the ventral part (Fig.1b).
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Fig. 1 The overview structure of Phascolosoma arcuatum

a. 4P b. f#EIEl. a. Appearance structure; b. Dissection.
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Fig. 2 Structure of body wall of Phascolosoma arcuatum

a. PREEFSTAUEI; b ALRAMABIE: o d HEEHRYL e ARIP).

a. Scanning electron microscope image of body wall; b. Scanning electron microscope image of mastoid process; ¢, d. Longitudinal image of body

wall; e. Longitudinal image of body wall.
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Cu. Cuticle; EP. Epithelium; LM. Lamina muscular; M. Mastoid; NFB. Nerve fiber bundle
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Fig.3 The front terminal structure of introvert of Phascolosoma arcuatum

a. VIEBATSAHE A b MR IO B c~e WYL f~h WEATI.

a. Scanning electron microscopy for front end of introvert; b. Local amplification of scanning electron microscope image of tentacles; ¢ - e.

Introvert crosscutting image; f - h. Introvert longitudinal image.
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CEC. Columnar epithelium cells; EC. Esophagus cavity; Ge. Goble cell; LM. Lamina muscular; NO. Nuchal organ; sb. Striated border; TC.

Tentacles cavity; TE. Tentacles
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Fig. 4 Structure of the digestive tract in Phascolosoma arcuatum

a~c. EMY): d~f B EREFREY): g~i B REEREED): j~1 BB,

a - c. Esophagus crosscutting; d - f. Ascending loop crosscutting; g - i. Descending loop crosscutting; j - 1. Rectum crosscutting.
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Ad. Adventitia; CEC. Columnar epithelium cells; EC. Esophagus cavity; Ge. Goble cell; GrC. Granular cell; IC. Intestine cavity; LM. Lamina
muscular; MF. Muscle fiber; RC. Rectum cavity; sb. Striated border
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Fig. 5 Nephridium tube structure of Phascolosoma arcuatum
a. BERY): b BEERMVIRE: o d BANVERFBOR.
a. Nephridium crosscutting; b. The part of nephridium crosscutting; ¢, d. Kidney tubules crosscutting.

CEC. HMR 4l KT. B/ME: LM. NKE
CEC. Columnar epithelium cells; KT. Kidney tubules; LM. Lamina muscular
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Fig. 6 Muscle structure of Phascolosoma arcuatum (cross section)
L BTV 2. WIBHEILA; 3. (B ROl T LA .

1. Muscle around of esophagus; 2. Muscle around of introvert; 3. Muscle in body wall.
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