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MITOSIS: A METHOD OF REPLICATION IN THE HAEMOCYTES OF
COMMON GARDEN SNAIL FROM LAHORE, PAKISTAN
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Abstract: Mitosis as a method of replication in molluscan haemocytes is being reported
for the first time in common garden snail Bensonies jacquemonti from Lahore, Pakistan.
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INTRODUCTION

molluscan haemocytes has been reviewed by Cheng (1981), Cowden and -
Curtis (1981), Sminia (1981) and Bayne (1983). The molluscan
. haemocytes/blood cells are known to divide while they are in the
haemopoetic tissue both in vitro (Bohuslav, 1933a,b; Bourne, 1935; Gatenby and Hill,
1934; Gatenby ef al., 1934) and in vivo (Lie and Heyneman, 1976; Lie et al., 1975).
However, Bohuslav (1933 and 1933a), Bourne (1935) and Gatenby (1932). observed no
mitotic division in the cells of Helix maintained in vitro. However, mitotic cell division
has been reported in the haemocytes of Modiolus modiolus (Gressen, 1937), Philine
aperta (Fretter, 1937), Crassostrea virginica (Feng, 1967; Cheng and Rifkin, 1970;
Feng et al., 1971) and Lymnaea rubiginosa (Dondero et al., 1977). Cytoplasmic
fragmentation has been reported by Bourne (1935 in Helix) and Foley and Cheng (1972
in Crassostrea virginica). Proliferation of epithelial layers of various tissues and various
parts of connective tissues has also been noted in Helix pomatia (Wagge, 1951, 1955),.
L. stagnalis (Miiller, 1956), Biomphalaria glabrata (Pan, 1958), Doto sp. (Kress,
1968), Bulinus sp. (Kinoti, 1971) and L. stagnalis (Sminia, 1974). Endogenous budding
as a method of replication in the haemocytes of Angiospira alternata alternata Say have
also been reported by Khan (1986).

G ood deal of disagreement on the origin, type and mode of replication of

The present investigation is aimed to further investigate this method in a common
land snail Bensonies jacquemonti.
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MATERIALS AND METHODS

Specimens of B. jacquemonti,. collected from the Jinnah Garden, Lahore were
maintained in the laboratory in large earthen pots half filled with humus soil at room
temperature. The snails used in this study measured 1.80+0.25 mm - 3.04+0.55 mm in
shell width. Their blood samples were obtained by inserting a micropippette directly into
the heart after removing a piece of shell above this region (Guida and Cheng, 1980).
The haemolymph was allowed to spread on glass slides for 30 minutes at room
temperature and fixed in 1%. glutaraldehyde in Sorensen's buffer (pH 7.4) at 5°C. These
cells were stained with lead haematoxylin and basic fuchsin as described by Guida and
Cheng (1980) and microphotographs were made at an enlargement of x1000.

RESULTS AND DISCUSSION

It was observed that 2-3% of the total blood cells of B. jacquemonti were
binucleated and showed an unequal or equal amitotic division of the nucleus (Plate 1;
Figs.1-4). These cells measured from 19-49 um in diameter (29.21+22.14 pm). The
mother nuclei measured 5-10 um in diameter (9.34+1.89 um) and daughter nuclei
measured 6-11 um in diameter (6.943.71 um). The cell to nucleus ratio comes to 6:1
(Table I). Almost similar morphometric data has been reported by Khan ez al. (1998) in
this snail species.

In one of these daughter nuclei accumulates some portion of the cytoplasm
cumulated from the parent cell and developed as an endogenous bud which then
separated from the parent body. These buds immediately after separation were extremly
small with a very poorly formed ectoplasm, a very high nucleus to cytoplasm ratio and
showed limited pseudopodial activity (Plate 1, Fig. 5a) but they gradually grew into
normal haemocytes, a sequence of this growth is shown in Plate I, Fig. 5,a,b,c,d. It
appears that although the question of a definite haemopoietic tissue still remains
somewhat unsettled, there is ample proof to show that mature granulocytes and
hyalinocytes undergo amitotic division and that new cells are formed through
endogenous bud formation.

Although Feng er al. (1971) have reported the presence of fine structure like
protocentrioles and associated microtubules in the mitotically dividing granulocytes of
Crassostrea virginica. However, in the present investigation it was not possible to find
out such details. Mitosis as a mode of cell division in molluscan haemocytes has been
generally accepted by Malek and Cheng, (1974) and Sminia (1981). However, there are
other workers who consider it as very rare phenomenon (Dondero et al., 1977)

The presence of an amoebocyte producing organ between the pericardium and the
posterior epithelium of mantle cavity has been suggested by Lie and Heyneman (1976)
and Lie er al. (1976) with thé emphasis that this organ became hyperactive during
pathological conditions. Although their observations indicated that mature amoebocytes
can generate daughter cells, special pool of stem cells or embryonic cells, as suggested
by several other authors (Muller, 1956; Kinoti, 1971; Lie et al. . 1975).
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Plate 1: Stained blood cells of Bensonies jacquemonti x 1000. Fig.1. Mitotically dividing
hyalinocyte. Fig.2. Mitotically dividing granulocyte merging with hyalinocyte.
Fig.3. Mitotically dividing granulocyte. Fig.4. Mitotically dividing granulocyte
merging with another granulocyte. Fig.5. Young granulocytes showing
growth sequence. Fig.6. Specimens of Bensonies jacquimonti.
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