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Achatina fulica are fed with diets containing 0, 180, 240, 320, 420 and 560 pg of Cu/g as copper sulphate
(CuSO0,. 5H,0) ad lib for four weeks. Snails are sacrificed at the end of 1,2,3 and 4 weeks and albumen
gland is analysed for total and non-glycogen polysaccharides. Copper supplementation has affected only
the total polysaccharide content. Chromatographic analysis reveals the presence of glucose, galactose

and glucosamine in the hydrolysate of this gland.

Achatina fulica, apart from being an agri-horticul-
tural pest, is also eaten by man and is a carrier of rat
lung worm Angiostrongylus cantonensis which
causes meningogncephalitic angiostrongylosis in
man (Mead 1979). Screening different formula-
tions of various pesticides, it has been shown that
40% copper sulphate dust (a molluscicide as well)
gives 96% mortality in 4. fulica (Bhardwaj 1972).
Copper sulphate is known to interfere with normal
reproductive activities of snails (Teesdale et al.
1961, WHO 1961) and domestic fowl (Griminger
1977, Jackson 1977, Jackson et al. 1979. Stevenson
& Jackson 1980, a,b, 1981). It has been shown that
by feeding copper as copper sulphate to 4. fulica,
significant changes occur in the total weight and
protein content of albumen gland (Kalyani & Ra-
malingam 1984). The present study reports the eff-
ect of copper on the polysaccharides of this gland.

Snails were randomly allocated into 6 batches of
40 snails each and the snails of each treatment
group were given one of the six experimental diets.
The control diet fed ad lib was prepared by mixing
wheat flour and molasses as snail attractant, in the
ratio of 4:1 (W/W) adding a few drops of distilled
water to make the mixture homogeneous (treatm-
ent 1). To this control diet was added 180, 240, 320,
420 and 560 pg Cu/g as copper sulphate (CuSQ,.

5H,0) (treatments 2-6) respectively. Hydrated
CuSO, was ground well before mixing with the
control diet. The mixed diet was supplied in the
form of small pellets. Water was sprinkled regula-
rly to prevent aestivation of the snails. Five snails
selected at random from each treatment group
were sacrificed at the end of 1,2,3 and 4 weeks. Shell
of the animal was carefully removed and only those
snails in the preparatory phase of reproduction
were used in all analyses; albumen gland was separ-
ated as quickly as possible.

Polysaccharides from albumen gland were extr-
acted according to Pfluger’s method using 30%
K OH and precipitated with ethanol. Purification
was acheved by redissolving the precipitate in wa-
ter and reprecipitating with ethanol. Glycogen of
the polysaccharide preparation was removed enz-
ymatically using «-amylase (Meenakshi & Scheer
1968) at a concentration of 0.25% enzyme in phos-
phate buffer at pH 6.0. Polysaccharides were esti-
mated by the anthrone method (Carroll et al. 1956)
using galactose as standard. The results were subj-
ected to analysis of variance of one way classificati-
on and critical difference technique (Rao 1965)
was adopted to understand the significance of diff-
erences between the means.

For chromatographic analysis polysaccharides
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were isolated following the procedure of
McMahon et al. (1957). The acid hydro-
lysate of the polysaccharides was directly used for
chromatography (Block et al. 1958). Sugars were
separated on Whatman No. | chromatogram pa-
per by triple ascending development
using the solvent butanol : pyridine : water =
45:25:40 V/V. Neutral sugars were detected on the
chromatogram using aniline hydrogen phthalate
and aminosugars by ninhydrin. Standard sugars
were run along with samples (Block et al. 1958).
Comparisons were made between mean values
of all treatment groups in each treatment period as
well as between all treatment periods in each treat-
ment group and only significant values are presen-
ted in table 1. The lowest level of copper (180ug)
added to the diet increases the total polysaccharide
content of the albumen gland of A. fulica, whereas
the next high concentration of copper (240u.g) red-
uces the total polysaccharide content. However,
the total nonglycogen polysaccharides are not affe-
cted by copper addition. To find out whether cop-
per addition changes the type of sugars present in
the polysaccharides, chromatographic analysis
was performed. Neutral sugars glucose and galact-
ose as well as the aminosugar glucosamine were
detected on chromatograms and no qualitative di-
flerence was seen. Several solvent systems were
tried (McMahonet al. 1957, Block et al. 1958) and
the solvent butanol : pyridine : water was found
more suitable for the sugars present in the albumen
gland of A. fulica.
Table 1 Total polysaccharide content of albumen gland of
Achatina fulica given control and copper-supplemented diets for
4 weeks. Values (mg) (absoluie) are the means + SD of 5
observations

Added Cu in Number of Periods (Weeks)
diet pg/g
180 i 2 3 4
416.33+ 211.62+ 24579+ 581.59+
179.09 119.85 11449 192.61*
Added Cu in diet (pg/g)
Number of 0 180 240
periods (weeks) 337.314+ 581.59+ 22298+
4 52.59  192.61 120.29*

*P < 0.05

The toxicity of copper to molluscs has been well
documented (Roesijadi 1980). As suggested by
Chapman 1978, all organisms are naturally expo-
sed to some levels of copper, however minute, in all
environments. The dual nature of copper as both
essential trace element and a potential toxin at ext-
remely low levels of exposure would demand that
organisms strictly regulate copper at internal lev-
els suitable for metabolic requirements (Roesijadi
1980).

Significant changes seen in the total polysaccha-
rides of albumen gland of A. fulica in treatment
period 4 is indicative of the cumulative eflect of
copper addition as well as time factor. Although in
treatment group 2 total polysaccharide content of
albumen gland is reduced in treatment periods 2
and 3, it increases in treatment period 4. On the
other hand in the next treatment group (3) reduct-
ion in total polysaccharide content is seen. Both
glycogen and galactogen have been detected histo-
chemically in this gland (Ramasubramaniam
1979) and the present chromatographic analysis
confirms this. Copper supplementation has not si-
gnificantly affected the non-glycogen polysaccha-
ride of the albumen gland of 4. fulica in the present
study. Galactogen formation may be independent
of nutritional conditions possibly implying synth-
esis (Meenakshi & Scheer 1969, Livingstone & de
Zwaan 1983) from stored glycogen. It is relevant to
cite the following observations in this context. Pre-
sence of copper has been shown to inhibit ATPase
in the brain of guinea pigs, pigeons and rats, and in
the liver and kidney of sheep (Gooneratne et al.
1980a). RNA polymerases (in vitro) in rat liver nuc-
lei (Gooneratne et al. 1979), erythrocyte glucose-
6-phosphate dehydrogenase, pyruvate kinase and
glutathione reductase during hemolysis (Hirosh-
ige 1980). On the contrary, presence of copper ind-
uced a significant rise in free as well as total activit-
ies of lysosomal enzymes (acid phosphatase and
a-glucuronidase) in the liver homogenate of sheep
(Gooneratne et al. 1979), an increase in plasma
concentration of liver specific enzymes - sorbitol
dehydrogenase, arginase and glutamate dehydro-
genase (Gooneratne et al. 1980b), increase in LDH
activity in the liver of lambs (Van der Schee et al.
1980). Perhaps a study of enzymes of carbohydrate



metabolism in relation to copper addition in diet of
snail would throw light on the regulatory mechan-
isms involved. The present study suggests that the
reduction or cessation of egg laying in 4. fulica
(Kalyani & Ramalingam 1984) in response to high
levels of added dietary copper is due to the effect of
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