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The structure and function of the esophagus of
disk abalone Haliotis discus hannai

CUI Long-bo, ZHOU Xue-ying, LU Yaoe-hua
(D atment f Biochemistry, Yantai University, Yantai 264005, China)

Abstract The esophagus of disk abalone, Hdliotis discus hannai Ino, was studied with histological and
histochemical methods, scanning and transmission electron microscopic observation, and tests for some enzymatic
activity. The esophagus is divided into anterior, mid and posterior partitions. The mid esophagus is again
divisible into two structurally and functionally distinct regions, a central food chamel and two lateral pouches.
The epithelium of the esophagus consists of five types of cells, ciliated columnar cell, mucous cell, granular
gland cell, cell with microvilli and secretory cell. Ciliated columnar cells participate mainly in transport of food
and secretion, and show structural features of absorptive cells. Mucous cells seaete neutral and acid
mucopolysaccharide. Granular gland cells contain a large number of secretory granules. Cells with microvilli also
show the features of absorptive cells. Secretory cells, the main glandular cells in the lateral pouches, show strong
activity of proteinase and nom-specific esterase. They may secrete digestive enzymes by the apocrine. The
secretory cells may also participate in absorption and intracellular digestion of food. The epithelium of the mid
esophagus shows activity of three plant polysaccharide enzymes by tests in vitro.
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Tab.1 The histochemistry o the esophagus of Haliotis discus hannai

1 3 4 RNA 3 . .
cell types Glycogen 2 Lipase 6 7 8 Lipide
ac
Ciliated - - - c++ - - - act+ + + - am++ +  act
columnar t++
cell
c
Mucous o+ + - Puiplish o+ - be+ + + - - - - - -
cell red
Cramlar S8+ F - - g++++ owrt+ A+ - - - - - - -
gland cell
ac
. mv+ + - - c++ - - - act + + - am+ + + -
Cell with ++ +
microvilli
v
. e+ + . g+ + + fm+++ g+ + +
Secretory  ® - Puiplish i - - m - 8 V+++ - -
cell v+ ++ o+ od v+ /- sg++++ V4 + 4+
:ac. , am. ,  be , c ,  fm. , . ,  mv. , V. s

st S FE > D>+ > -

Note: ac. Apical cytoplasm, am. Apical membrane, bc. Basal cytoplasm, c¢. Cytoplasm, fm. Free margin, sg Secretory granule,
mv. Microvilli, v. Vesicles Staining, +++ +> +++> + +> + > —

1. Polysaccharides, 2. Neutral and acid mucopolysaccharides, 3. Protein, 4. Tryptophan, 5. Proteinase, 6. Nonspecific eserase,
7. Acid Phosphatase, 8. Alkaline phosphatase
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iv
1. H.E x13; 2. H.E x120; 3. H.E x20; 4
x 50; 5. x1 000, 6. x 150; 7. x 800; 8. x1000; 9. x 1 000;
10. x6; 1L x 500, 12. x 10, 000
C. CC. CM. CR. DF. H. FC. L. LP.
MC. Mi. Myv. p. SC. V. VF.
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Ve.
Plate iv

1. Transverse section of left half of the midesophagus H. E x 13; 2 Villi of the hteral pouch H. Ex 120; 3. Transverse section of the posterior
esophagus H. Ex 20; 4. Dosal wall of the anterior esophagusx 50; 5. The anterior esophagusx 1 000; 6. The lateral pouchx 150;  7.The lateral
pouchx 800;  8.The hteral pouchx 1000; 9. The lateral pouch X 1 000;  10.The poserior esophagusx 60;  11. The posterior esophagusx 500;
12.The apex of the ciliated columnar cell x 10 000

C. Cilia CC. Ciliated colummnar cell CM. Cell with microvilli CR. Ciliary ootlet DF. Dorsalfold H. Hole FC. Food channel L. Lumen
LP. Lateral pouch MC. Mucous cell Mi. Mitochondria Mv. Microvilli P. Pinocytic vesicles SC. Secretory cell V. Villi VF. Abdominal
fold

Plate ©

1. The apex of the mucous cell and the ciliated columnar cell x 6 000; 2. The basal region of the mucous cellx 12 000, 3. Transverse section of the
granular gland cellx 12 000, 4. The apex of the cell with microvillix 8000 5. The mid-region of the cell with microvillix 12 000;  6.The apex of
the secretory cellx 8 000; 7. The apex of the secretory cellx 8 000; 8. The lateral pouch, stained for polysaccharides by PAS reactionX 150, 9.
The lateral pouch, stained for proteimase by Cunnigham’ s method x 100;  10. The mid esophagus, saned for nor specific esterase X 25;  13. The
lateral pouch, sained for non-specific esterase X 70;  14. The mid-esophagus dained for akaline phosphatase by Gomon’ s method x 15

C. Cilia CC. Ciliated columnar cell CM. Cell with microvilli FC. Food chamel GB. Golgi body L. Lumen LP. Lateral pouch MC.
Mucous cell MF. Membrane fold MG. Mucigenous granule  Mi. Mitochondria Mv. Microvilli N. Nucleus P. Pinocytic vesicles rER.
Rough endoplasmic reticulum  SC. Secretory cell SG. Secretory gramule SL. Secondary lysosome Ve. Vesicles
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