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Fig.1 The ink sac of O. variabilis

1. ink sac; 2. rectum; 3. anus.
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Tab.1 The differences between ink sac structure from O. variabilis and that from S. maindroni
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Histological and ultrastructural observation of
the ink sac of Octopus variabilis

WANG Ya, WANG Chun-lin“ , ZHAN Ping-ping, SONG Wei-wei,
MU Chang-kao, SHAO Chu, LIU Shuai
(Key Laboratory of Applied Marine Biotechnology ,Ministry of Education ,Ningbo University ,Ningbo 315211, China)

Abstract: Octopus variabilis has become one of the most popular seafood for its delicious taste, which has
large market demand in China and is advantaged in marine products exports. However, due to the over
fishing and water pollution, the natural resource of Octopus variabilis declined rapidly. For this reason, the
industry of artificial culturing got rapid development. The Octopus variabilis will spurt the ink when meeting
the stimulation originally. The peculiar ink defence system of Octopus variabilis is based on the activity of
the highly specialized ink gland which is deputed to the continuous production of the black insoluble melanin
pigment that is stored in the ink sac. This organ has been studied in other cephalopod,but the ink gland in
Octopus variabilis is different from the others. Therefore, the histology of the ink sac and ultrastructural
structure of the ink gland of Octopus variabilis was studied using light microscopy and electron microscopy
in this paper. The observed results showed that the ink sac was composed of ink sac body, pipe and ink
glands. The ink sac of Octopus variabilis opened into the end of the recta near the anus by pipe. The wall of
the ink sac and pipe were both composed of epicardial , muscular layer,submucosa layer and mucosa layer.
And the epicardial of ink sac wall were stratified squamous epithelium. The ink glands concentrated at the
bottom of the ink sac,were formed by the hyperplasia of the mucasa epithelium to the cavity of the ink sac,
shaped as rope with abundant connective tissue in the centre,there was cavity between branch of ink gland;
Type A cells which can not secrete melanin and type B cells which can secrete melanin were observed.
Microvillus were located in apex of the type B cells,and the ink particles adhered to the rough endoplasmic
reticulum were formed in the melainin vesicles. The vesicles were released with exocytosit and cell disruption
finally.

Key words: Octopus variabilis; ink sac; histology; ultrastructure
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Plate 1

1. Ink sac in the liver position; 2. Vertical section of the ink sac; 3. Vertical section of the ink sac; 4. Vertical section of wall of the ink
sac; 5. Cross section of the ink sac tube and the rectum; 6. Vertical section of the ink sac tube and the rectum; 7. Cross section of the ink
sac tube; 8. pseudostratified columnar epithelium in the wall of the ink sac tube; 9. Vertical section of the ink sac tube; 10. Vascular in the
wall of the ink sac tube; 11.Ink gland and Ink Particles in the ink sac; 12. Ink gland epithelium cell and connective tissue.

En:Endocardium; MI;Muscle layer; Mu:Mucosal layer; V:Vascular; IG:Ink gland; CT:Connective tissue; IP:Ink Particle; TW :Ink sac
wall; CM; Circular muscle; LM :Longitudinal muscle; SU:Submucosa; R:Rectum; IST:Ink sac tube; HC: Hepatic cell; C:Columnar

cell; F.Fusiform cell; P;Pyramidal cell.
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Plate II
1. Type cell A; 2. Type cell B; 3. Ink particle in the vicinity of theendoplasmic reticulum; 4. Melanin vesicle move to the cell wall; 5.
Melanin vesicle will secrete out of the cell; 6. Microvillus in apical of cell B and ink particles out of the cell; 7. Type cell A, Type cell B
and the death of cell B.
N:Nucleous; NU:Nucleolus; MI: Mitochondria; MV ; Melainin vesicle; RER: Rough endoplasmic reticulum; IP:Ink paticles; A:Type
cell A; B:Type cell B; BD:The death of cell B; MIC:Microvillus.
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