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Histology and Ultrastructure of the Cement Apparatus

in Capitulum mitella

TAO Shu-Yun RAO Xiao-Zhen" LIN Gang

College of Life Science, Fujian Normal University, Fuzhou 350108, China

Abstract: Histology and ultrastructure of the cement apparatus of Capitulum mitella were observed by light
microscopy and electron microscopy. The results show that the cement apparatus of Capitulum mitella is
composed of gland cells and canal system (Fig. 1). The cement apparatus is sheathed in a layer of connective
tissue membrane (Plate [ - III). Gland cell is a unicellular gland (Plate I ). Development of gland cells and
animal itself is not synchronous. Young gland cells are small, and the shape of cells and nuclei is round or
ovoid (Plate [ ). With development of cement gland, gland cells and their nuclei enlarge, and their shape
becomes irregular with polymorphism (Plate I ). The cytoplasm of mature gland cells, which has high

electron density, is full of abundant rough endoplasmic reticulum, free ribosomes, and a few of mitochondria
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without Golgi body (Plate I ,I). The cytoplasm contains rich particulate matters and vacuoles in different

sizes (Plate [ , II). Formation of intracellular canal in gland cells is via aggregation and fusion of cytoplasmic

vacuoles (Plate [ ,1I). The canal system is divided into four levels depending on location and function:

intracellular canal, collector canal, secondary canal, principal canal (Fig. 1). The collector canal, the

secondary canal, and the principal canal are composed of monolayer epithelial cells (Plate III). The principal

canal is larger than the secondary canal and collector canal (Plate III). The lumen of the principal canal is

lined by a dense cuticle layer (Plate III). Septate junction connects gland cells with wall cells of the collector

canal. The epithelial cells of canal walls are also connected by septate junction (Plate III). This structure

ensures tightness of the canal system. In this paper formation and structural characteristics of the intracellular

canal and collector canal are described in detail. In short, morphological structure of the cement apparatus in

Capitulum mitella is similar to that of Lepas anatifera and Dosima fascicularis (Plate III).
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Fig. 1 Schematic drawing of morphology of the cement apparatus in Capitulum mitella
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C. Capitulum; CC. Collector canal; CL. Cuticle lining; CTM. Connective tissue membrane; F. Fibroblast; GC. Gland cell; IC. Intracellular canal;

N. Nucleus; NU. Nucleolus; P. Peduncle; PC. Principal canal; SC. Secondary canal; SG. Secretory granules; WC. Wall epithelial cell.
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L WIS EEE, RULNFIZE SR, < 205 2. HIARGIBEDI RS, ZRULAFBRAINL, * 20 3 AARRII RS, - I8 SR TEAR,
x 40; 4. HERAY), = 40; 5. AERADIFEE, <1005 6. HAMEL IR, = 100; 7. BEANRMM, x 1005 8. BRAIRANN, o<H
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x 4330,
Explanation of Plate I

Histology and ultrastructure of the cement apparatus of Capitulum mitella

1. The local structure of longitudinal section of the peduncle, showing muscle and connective tissue, x 20; 2. The local structure of transverse
section of the peduncle of the young, showing muscle and gland cells, x 20; 3. The local structure of longitudinal section of the cement apparatus
of the adult, showing ovary and cement apparatus, x 40; 4. The longitudinal section of the cement apparatus, x 40; 5. The local structure of
longitudinal section of cement apparatus, x 100; 6. Mature gland cell and young gland cell, x 100; 7. Mature gland cell, x 100; 8. Mature gland
cell, showing several collector canals, x 100; 9. Young gland cell, x 5 410; 10. The local structure of Plate I: 9, showing cytoplasm, x 18 000; 11.

Mature gland cell, x 10 800; 12. Mature gland cell, x 4 330.

CC. W CM. B CT. 4544141 CTM. Z54Fd4IZUk; 1C. MaE: LM. Pl LY. ik M. Zokifhk; MGC. uAMEan i ;
MU. WLA; N. #ifik: NM. B NU. 4 OV. BREL; RER. MBI SC. ki SG. 7hilbitki; YGC. E4IIRAI; WC. &
B E A0

CC. Collector canal; CM. Circular muscle; CT. Connective tissue; CTM. Connective tissue membrane; IC. Intracellular canal; LM. Longitudinal
muscle; LY. Lysosome; M. Mitochondria; MGC. Mature gland cell; MU. Muscle; N. Nucleus; NM. Nuclear membrane; NU. Nucleolus; OV.
Ovarian tissue; RER. Rough endoplasmic reticulum; SC. Secondary canal; SG. Secretory granules; YGC. Young gland cell; WC. Wall epithelial

cell.

Pl A T 6B

L R A R
L JRAIRANNE, < 54105 2. BERR T: 12 J&, SR Brgnfudnigt%, x 9030; 3. KRR I: 11 R, A4 ghie . o Regn i i an i
WIERE, x 21 600; 4. BEIRR T: 11 J53, AHANE, x90300; 5. MANRNNSH, RN, x433005 6. EIR I: 12 &3, =~BEHNE,

x43300; 7. (EBUREORBEES EREMN, x 144005 8. PR I 12 JRHE, RN SBERE A, x 18 000,
Explanation of Plate I

Ultrastructure of the cement apparatus of Capitulum mitella

1. Mature gland cell, x 5 410; 2. Nucleus of the mature gland cell in Plate [: 12, x 9 030; 3. The local structure of Plate I: 11 showing, the
cytoplasm, the junction of wall cell and gland cell, x 21 600; 4. The intracellular canal in Plate I: 11, x 90 300; 5. The local structure of mature
gland cell, showing the intracellular canal, x 43 300; 6. The intracellular canal in Plate I: 12, x 43 300; 7. The local structure of the cement

apparatus, showing the wall cell of collector canal, x 14 400; 8. The junction of intracellular canal and collector canal in Plate [: 12, x 18 000.
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CTM. Z54RAI4VE; GC. IRANML; IC. MUAE; L. Bk M. Zokifk; MGC. ZJIRAMAE: N. 0B NM. &8 NP. #4l; NU. #
{=; RER. HIHPTA: RI BWifk: SG /mfiki; SI WRRER: SM. 4pidy: V. B, WC. iEE bRz an .

CTM. Connective tissue membrane; GC. Cement gland cell; IC. Intracellular canal; L. Lumen; M. Mitochondria; MGC. Mature gland cell; N.
Nnucleus; NM. Nuclear membrane; NP. Nuclear pore; NU. Nucleolus; RER. Rough endoplasmic reticulum; RI. Ribosomes; SG. Secretory

granules; SJ. Septate junction; SM. Secretory material; V. Vesicle; WC. Wall epithelial cell.
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LoBIRRI: 1R, RRan i S e g, x 25 200; 2. IRLERED), = 25200; 3. BIRRIT: 1R, /RIREERD), < 18 0005 4. Ik
FENY], x 72205 5. BRI 4 J3E0, SIREE, *x 180005 6. HIZERY), x 72205 7. BN 8 JF#l, ~HIZER DR, x 28 9005

8. RS, NIRPE SHIGELI, < 54100
Explanation of Plate III

Ultrastructure of the cement apparatus of Capitulum mitella

1. The junction of gland cell and collector canal in Plate I : 1, x 25 200; 2. The transverse section of secondary canal, x 25 200; 3. The transverse
section of secondary canal in Plate Il : 1, x 18 000; 4. The longitudinal section of secondary canal, x 7 220; 5. The secondary canal in Plate III: 4, x
18 000; 6. The transverse section of principal canal, x 7 220; 7. The local structure of transverse section of principal canal in Plate III: 8, x 28 900;

8. The local structure of canal, showing the junction of secondary canal and principal canal, x 5 410.

CL. JLUTJi)Z; CTM. Zi4r 2, GC. RaMMfe; L. & N. 400Ef%; NF er4eganiinz; PC. MIZE; SC. WZ; SI. RRiE+:;
SM. Jrilb#); V. Beid; WC. FEEE LA
CL. Chitin layer; CTM. Connective tissue membrane; GC. Gland cell; L. Lumen; N. Nucleus; NF. Nucleus of fibroblast; PC. Principal canal; SC.

Secondary canal; SJ. Septate junction; SM. Secretory material; V. Vesicle; WC. Wall epithelial cell.
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