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S 3T # E (Abstract)

STRUCTURE AND FUNCTION OF MUCOUS EPITHELIUM OF THE
INTESTINE IN HALIOTIS DISCUS HANNAI®

CUI Long-Bo LIU Chuan-Lin LIU Xun LU Yao-Hua

(Department of Biochenustry, Yantai University. Yantai 264005, Shandong, China)

Disk ablone ( Haliotis discus hannai Ino) is one of the important marine cultivated species in North China.
Brown algac and red algae are the chief foods of disk abalone. They can also swallow small animals. Adopting 10
their food habit, they have a very long digestive tract. It’s about 3 times longer than their bodies. In previous
years, studies on the digestion of disk abalone were mostly concentrated to the roles of the digestive glands and
those of the digestive tract has been neglected. In this paper the intestine and the rectum of Haliotis discus han-
nai Ino were studied with TEM and SEM observations, histochemical methods and tests for some enzymatic ac-
tivitics. The intestine can be evenly divided into anterior, meddle and posteriov. The epithelia of the intestine
and the rectum are composed of 5 types of cells: (1) The cells with microvilli were the main cell type in the mid
and prointestine. Their free borders were closely aggregated of microvilli. They were 2.0 pm long and 0.1 pm
in diameter. Under the cell membrane there were many pinocytic vesicles. On the top of the cell there were a lot
of mitochondria and multivesicular bodies. In the middle of the cell some secondary lysosomes and many lipid
drops of different size were [ound. In the postintestine at the basal part of the cells, the cell membrane went in-
ward, deeply into the cell to form some [inger-like protrusions. Among them, there were many mitochondria.
Some nerves could be seen between the cell membrane and the basal membrane. (2) Ciliated cells’ structures
were similar 10 those of the microvilli cells. Instead of microvilli, the free border of the cell was aggregated of
cilia. The basal badies and the ciliary rootlets could be seen clearly. There were a lot of mitochondria among the
rootlets. Ciliated cell was the main cell type in the prointestine, typhlosoles of intestine groove and rectum. (3)
Gland cells | were distributed in the intestine. Its amount increased from the beginning to the end. There was
only a small amount in rectum. The cells were narrow at top and there were some short microvilli on the free
border. The siriking characicr of these cells was that a large amount of secreting granules surrcunded by mem-

brane dispersed in the cells. At the basal part of the cells, 1cns or hundreds of granules were surrounded together
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by membrane again to form bulks which squeezed the neighbor cells and made them narrow in shape. Histo-
chemical studies showed that the granules contained proteinase, nonspecific esterase and lipase, and there were 4
and 3 kinds of polysaccharide enzymes in intestine and rectum respectively. On the apices of many cells, there
were swellings containing enzymatic secretion. (4) Gland cells I were mainly distributed in the rectum and ty-
phlosoles. The top and the middle part of the cells were full of secretary granules, The diameter of the granule
was about 1.1 pm. The content looked like sand and dense in electron density. The results of the analyses of
proteinase, nonspecific esterase and lipase were negative. {5) The goblet cells were distributed mainly in rec-
tum. The histochemical test showed that the goblet cells secreted mucopolysaccharide, and a large amount of
mucoprotein {illed in the cclls. The results showed that the intestine and the rectum of the Hatiotis discus han-
nai Ino were not only tracts for passing food and leces, they also played important roles in digestion. The cells
with microvilli exhibited the ultrastructure feature of absorptive cells. They can absorb nutrition and water from
the lumen of the intestine. The activity of the alkaline phosphatase at the top region of the colls showed that
transportation through cell membrane were carrying on. The gland cells 1 may sccrete digestive enzymes by the
apocrine, so extracellular digestion could take place in the lumen. The secretion of the gland cells [ may be used
to consolidate feces. The vibration of the ciliated cells can facilirate the movement of the faod and feces. The
mucopolysaccharide secrated by the goblet cells can lubricate the lumen and cement feces.

Key words Haliotis discus hannai Ino, Intestine, Rectum, Structure, Function, Enzyme
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