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Cytochemical and Immunocytochemical Study on the Cellulase
Activity in the Digestive Tract of the Land Snail Nesiohelix
samarangae

Kye-Heon Jeong, Yong-Seok Lee and Eun-Jeong Kim

Department of Life Sciences, College of Natural Sciences, Soonchunhyang University

In order to observe the anticellulolytic localization in the epithelia of the digestive tract
such as esophagus, crop, and intestine of a Korean land snail N samarangae, a
cytochemical method and a immunogold labelling method were applied. For the
cytochemical study on the cellulase activity, Benedict reaction method applied. And for the
immunocytochemical study, the rabbit serum immunoglobulins {IgG) was obtained from the
rabbits injected with cellulase which was extracted from body fluid of the snail. The
digestive tract tissues of N. samarangae were fixed with 4% paraformaldehvde and 2%
0s04 and embedded in Lowicryl K4M at -40°C under UV light {360 nm). The thin
sections were loaded on the nickel grids and stained with the serum IgG and protein
A-gold complex {particle size: 10 nm). Observations were undertaken with transmission
electron microscope (Jeol, JEM-1010).

The epithelium of the digestive tract was consisted of five types of cells. In the
cytochemical study, the reaction products were found along the periphery of the vacuoles
derived from the Bebedict reaction. In the immunocytochemical study, the protein- A gold
particles were selectively labelled in Type !, Type 3 and Type 4 cells in intestinal tissue.
The particular regions which were labelled with the protein-A gold particles were on the
membranes of rER, in the surrounding cytoplasm of the rER and secretory granules, and
in the apical cytoplasm of the cells. On the material being secreted from the apical
cytoplasm was also labelled with the immunogold particles. The all results ohtained
throughout present study suggest that the intestinal epithelium of the snail . samarangae
secretes cellulase as one of digestive enzymes.
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Fig. 1. Control epithelial cells not showing any cellulase activity. Numerous vacuoles are clear. (X 16,000)
5G : secretory granule, MV : microvilli

Fig. 2. Type | cells containing vacucles with the cytochemical reaction products in the peripheral regions.
(= 10,000y SG : secretory granule, MV : microvilli
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Fig. 3. Control epithelial cells not showing any cellulase activity. Numerous vacuoles are clear. (x 16,000)

V @ vacuole
Fig. 4. Type | cells with large vacuoles. Cytochemical reaction prducts lined the walls of the vacuoles. {x

22,000) V : vacuole
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Fig. 5. The vacuoles showing the cytochemical reaction products along the petiphery (arrowed). (X 40,000)

V : vacuole
Fig. 6. High magnification of vacuoles showing the cytochemical products (arrowed). (» 40,000) V

vacuole
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Fig. 7. Apical portion of Type 1 cell labelled with protein-A gold (G). Membranes of the
microvilli (MV) and apical cytoplasm are fabelled but mitocondtia {M). (x 20,000)

Fig. 8. The gold particles(G) are labelled on the apical cytoplasm and on the membranes of the
type 5 cell. (x 10,000) M : mitochondria

Fig. 9. The gold particles(G) are labelled on the apical cytoplasm and on the membranes of the
type 3 cell. (x30,000) MV : microvilli, C : cilia, M : mitochondria

Fig. 10. Type 4 cell cytoplasm which is not labelled with gold particle (G). (< 16,000} SG

secretory granule
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Fig. 11. The gold particles (G) are labelled on the apical cytoplasm and on the membranes of the type 1

cell and type 3 cell. (¥ 24,000y C : cilia, MV : microvilli
Fig. 12. The gold particles (G) are labelled on the apical cytoplasm and on the membranes of the type 1

cell but not of the type 5 cell. (x 26,000) MV : microvilli, M : mitochondria
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