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=Abstract=

Ultrastructures of Some Selected Digestive Organs of Two Korean
Freshwater Snails

Kye-Heon Jeong, Hoon-Sup Lee and Jong-An Park”

Department of Biology and Department of Environmental Health Science®
College of Natural Sciences, Soonchunhyang University

An ultrastructural study on some selected digestive organs was undertaken. The some

selected organs were the oesophagus, the digestive gland and the intestine. These organs

have been well known to us as the passages of larvae of the flukes during their life cy-

cles.

The specimens for the transmission electron microscopic observations were fixed with 1

% glutaraldehyde-1% paraformaldehyde mixture buffered with phosphate buffer, post fixed
with 1% OsO, also phosphate buffered, dehydrated in a graded series of alcohol-acetone
mixture, double stained with lead citrate and uranyl acetate and observed with JEM CX I
transmission electron microscope. The specimens for the scanning electron microscopic ob-

servation were fixed with the same fixatives as used above, dehydrated with in a graded
series of alcohol-amyl acetate mixture, dried with critical point dryer, gold coated and fi-

nally observed with Hithachi S-570 scanning electron microscope.

The epithelia of the oesophagus of the two species were lined with brush bordered cells
with microvilli on the luminal surfaces. The cells types found in the oesophageal epithelia

were columnar cells, ciliated columnar cells and mucus secreting cells. It is suggestible

that the oesophagus may have functions of both absorptive and digestive.

The digestive glands of the both snails were compound tubular glands and their epithe-

lia were composed of the columnar cells and the ciliated columnar cells.

These cells were brush bordered with microvilli on the luminal surfaces. The cell types

observed were digestive cells and secretory or excretory cells.

The intestines of the two species were lined with brush bordered epithelia with

Received September 11, 1992
"B ATE 1919 SGEAFAT A7e Aol st SR A

— 1 j—



QA - ol &

Al =
Yo L&”&*OL_

microvilli. The cell types found in the intestinal epithelia were columnar cells, ciliated co-

lumnar cells and mucus secreting cells. These epithelia may have absorptive and digestive

functions, and secreting function.

It is interesting that all of the epithelia observed were covered with microvilli forming a
brush border all along the length and that some of the epithelial cells possessed cilia on
the apical portions in addition to the micovilli. The ciliated cells may have a function fa-

cilitating the flow of fluid in the digestive tracts.
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ing&led Hitachi S-570 FA}x#}8v] 7 (scanning
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322 8lo] 7 (transmission electron micro-
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1. 2|R™o|(Parafossarulus manchouricus)

1) A= (Oesophagus)

A% = buccal massEHE] | 2}ste] 9o o] 27
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2) 23 (Digestive Gland)

#f-adele]  astAe HEAFHAA(compound
branched tubular gland)o.& = -+z7} Easta
A F 7HA R8e] AEERE FAse]

olfe hH-H AFARAEZA ALt A7 Az
9] frejd™Held= microvilli7} ¢le]l brush border
& olFa AN, olE Aleldl X} H2
ol £&5o] gldchFig. 4). AFAHARATEL A
Z2A el $& 49 mitochondriazt &35t
(Fig. 4).
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Figs. 1-3. Oesophagus of Parafossarulus manchouricus.

Fig. 1. Oesophageal epithelium showing the epithelial cells with microvilliitMV) and cilia(C). The basal
plasma membranes of the cells are infolded into the cytoplasm.
N-nucleus, BL-basal lamina; Mu-muscle. «6,000.

Fig. 2. Columnar absorptive and digestive cell showing mucous granules(Mc) and lysosomes(Ly).
MV-microvilli. = 18,500.

Fig. 3. Mucus secreting cells in group with well developed RER and many mucous granules(Mc).
M-mitochondria. = 6,500.
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Figs. 4-6. Digestive gland of Parafossarulus manchouricus.
Fig. 4. Part of epithelium of the digestive gland showing ciliated columnar cells covered with microvilli.

Fig. 5. Digestive cell with some vauoles and lysosomes(Ly) in the cytoplasm. N-nucleus.
Fig. 6. Cell showing an extrusion phase. Ex-extrusion; MV-microvilli; C-cilia.

a, b).

C-cilia; N-nucleus; M-mitochondria. = 4,600.
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Fig. 7. Intestinal epithelium of P. manchouricus showing some columnar cells, ciliated columnar cells and

mucus secreting cells.

Lu-lumen; C-cilia; MV-microvilli; M-mitochondria; V-vacuole; Mc-mucous droplets; N-nucleus; Gl-

germinal layer; Mu-muscle. x 4,600.

HHHEE 72 e o] dxES Axde Aw
Moz AzUxrt e} AxE Eo A debgdcl
(Fig. 10-b, 12).

2) 23M(Digestive Gland)

=dgele] 4stAl A BE-AlHAez A Kitkst
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microvilliz} &3tk (Fig. 13, 14). 4719 F
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Figs. 8-9. Intestine of Parafossarulus manchouricus.

Fig. 8. Basal portion of the intestinal epithelium and the connnective tissue(CT). The germinal layer
(GL) shows high electron density. The connective tissue contains fibroblasts and muscles(Mu).

N-nucleus of fibroblast. x 4,600.

Fig. 9. A view showing two mucus secreting cells. The cells have well developed RER and many mu-

cous granules in the cytoplasm.
Mc-mucus; *-artifact. x 19,200.

HF g R AEAY WY} et $3e AT
Brd Aoz EA delgn AZA Yot we
4¢] mitochondria®t 9% == lysosomese] =3

HAcHFig. 13, 14). o & $89 Mz gz
o AxbdErE welw 1 el ®e glycogen
particles?} RER % u| #}gSo] zatsqc)
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. 10-12. Oesophagus of Radix auricularia coreana.

10-a. Columnar cells of the oesophageal epithelium. The cells possess microvilliMV) at the apical
portions facing the lumen. Many mitochodria(M) are found in the upper cytoplasm.

N-nucleus. x6,400.

10-b. A view showing a ciliated columnar cell which contains many lipid droplets(Li) in the cyto-

plasm and an unciliated cell supposed to be a secretory cell(SC).
C-cilia; M-mitochondria; N-nucleus; *-artifact. % 6,400.

11. Scanning electron microscopic view of the cilia protruded from the
columnar cells. x14,000.

12. Mucus secreting cell with well developed RER and secretory granules
% 18,600.

apical portions of ciliated

(SC) not compacted yet.
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Figs. 13, 14. Digestive gland of Radix auricularia coreana.

Fig. 13. Gladular epithelium showing two types of cells. Each of the cells has a brush border on the lu-
minal surface. One type of the cells supposed to be a digestive cell contains many lysosomes
(Ly) and the another type of the cells contains rich glycogen particles(G), many mitochondria
(M) and RER. x9,200.

Fig. 14. Ciliated columnar cells also possess the micorvilliltMV) on the luminal surface.
M-mitochondria; *-artifact. x9,200.

Fig. 15. A view showing the inter-lobular connective tissue(CT) of the digestive gland. The connective
tissue contains many muscle bundles(Mu). N-nucleus. x6,400.

(Fig. 13, 16, 17). 23pA<d7te) Ag o= 25T} 3) & (Intestine)
Wt 8 9l A4 AR-Sel Has gdch(Fig. 15). 2 AelA HEg F-9le A sidete FHA
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Figs. 16, 17. Digestive gland of Radix auricularia coreana.

Fig. 16. Three cells of the glandular epithelium containing rich glycogen particles(G), well developed
RER and many mucous droplets(Mc).
MV -microvilli; SG-secretory granules; M-mitochodria. = 12,200.

Fig. 17. A view showing some cells of the glandular epithelium. Three of the cells contain crystal-like
electron opacue bodies(DB) supposed to be ingested food particles by the absorptive cells.
G-glycogen particles; RER-rough surfaced endoplasmic reticulum; N-nucleus. > 12,200.
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Figs. 18, 19. Intestine of Radix quricularia coreana.

Fig. 18. Intestinal epithelium obliguely sectioned. The unciliated columnar cells have brush borders on
the luminal surfaces. The basal protoplasmic membranes of the cells are deeply infolded into
the cytoplasm and the lower part of the lateral protop lamic membranes are separarated from
their neighbour membranes. The cells contains many granules or lysosome-like structures. Some
regenerating cells(RC) are seen on the basal lamina(BL).

MV-microvilli; N-nucleus. x 6,500.

Fig. 19. Intestinal epithelium with ciliated columnar cells. The cells are also covered with brush borders.

C-cilia; MV-microvilli; N-nucleus: BL-basal lamina; CT-connective tissue. x4,600.

Hake] £ f3e] MEES AEHL] Aol mito-  someTol AbubabAl BEFe] gldcH(Fig. 18-20, 23,
chondriaz} el &ajsts HAxE, ¥ E= lyso- 24). o] ATEQ HEL wwa =vd oy r}x] RoF

i
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Figs. 20, 21. Intestine of Rudix auriculavia coreana.

Fig. 20. Unciliated columnar cells of the intestinal epithelium with microvillitMV) on the luminal surfaces.
LPM-lateral protoplasmic membrane; M-mitochondria; BL-basal lamina; N-nucleus. - 9,200.
Fig. 21. A cross sectioned view of cilia(C) and microvillitMV) of a ciliated columnar cell. R-rootlets of

the cilia. - 23,000.
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7] Ehe!

A1) 4 5 o)
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Figs. 22-24. Intestine of Radix auri-ularia coreana.

Fig. 22-a. Scanning electron microscopic view of the ciliated surface of intestine. - 1,500.

Fig. 22-h. Enlarged view of a part of the squared part of Fig. 24-a. - 7,500.

Fig. 23. Two neighbour cells showing a cell juction, desmosome(DD). M-mitochodria. - 18,500.

Fig. 24. Cells of intestinal epithelium. A cell is showing the extrusion(Ex) phase. C-cilia; MV-microvilli.
> 12,200.
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