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ABSTRACT 

The effect of four experimentally prepared 

diets with different protein contents and energy 

levels on various biological activities of 

B iom~halar ia  alexandrina snail was investigated 

as compared with lettuce, the usual laboratory 

diet. The results obtained illustrated the superior 

effect of the diets prepared over lettuce on the 

growth rate, egg-laying capacity and 

hatchability, mortality rate and the rate of 

cercarial shedding of infected snails. 

INTRODUCTION 

The energy level of an animal is a vital phenomenon that 

affects and controls different biological and physiological 

activities. The feeding capacity is an important factor 

affecting the energy production in snails since reproduction 
and growth rate are biological processes that need energy. - - 
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Many workers studied the factors that affect the different 

biological parameters sf shistosomes intermediate hosts. Of 

these, Standen (1951); Chernin (1957): Coles (1973); De-Souza 

&d., (1977); Looker and Etges (1979); Milward and Andrade 

(1978); Eleman & Madoson (1982), Lewis et at., (1986); 

Thompson (1988); studied the effect of some different diets on 

the growth rate of the snails. Others; Sturrock and Sturrock 

(1970); Meier and Meier (1981) and Roushdy and El-emarn 

(1984) have studied the effect of schitosorne infection on the 

biology of snails. In any case results obtained by Thompson 

(1988) suggested that the lettuce is lacking in basic 

nutritional quality. 

This work aims to investigate the influence of certain 

experimentally prepared diets with different energy levels on 

some biological activities including the growth rate, 

reproduction as well as the rate of S. mansoni infection on B. 
alexandrinq snails. 

MATERIALS AND METHODS 

Adult laboratory-reared B. alexandrina snails of shell 

diameter 8-10 mm and weight of 100-120 mg were used in 

this study. 

The. snails were divided into five groups, each of 20 

snails. The snails of each group were kept in two-litre 

aquarium at a water temperature of 25+1 "C under constant 

aeration. Each test group was fed on one of the four diets 

described in tables (1 and 2). A fifth group was fed on fresh 
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Table 1: Percentage composition of the  experimental 
prepared d i e t  ueed, and t h e i r  energy l e v e l s  

Ingredient  Diet No. 

1 2 3 4 - 
Wheat bran 
Rice bran 
Fish meal 
Soya bean meal 
Cotton seed meal 
Meat meal 
Vegetable-oil 
V i t .  min. Premix 
D-igalcium phosphate 
T o t a l  

prote in  25% 30.11% 35.11% 40% 

C/P r a t i o  85.74 75.72 68.73 63.59 

Vitamin and mineral per  Kg food: Vit.A,5000 I U ;  D,1000 
IU; K, 2mg; r ibof lavin ,  2.5 mg; niacin,  1.2 mg;choline 
chloride, 80 mg; Pantothenic acid,  5 mg; Pyridoxin,O.5 
rng; B12, 4 ug, 1 mg, Co, 80 ug; Se, 50 ug. 

Table 2: Proximate analysis ,  mineral and energy values 
of  experimental d i e t s  used i n  feeding of s n a i l s  
(B. alexandrins) .  

m e t  NO. 
I tem 1 2 3 4- 

Crude protei_l?; 25.00 30.11 35.15 40.08 
Crude f a t  6.88 7.25 7.43 7.71 
Crude Fiber 8.15 7.11 6.13 5.20 
Ash 9.67 10.19 10.60 ll'lc19 
NLtrogen f r e e  
e x t r a c t  40.31 35.51 30.97 26.32 

Calcium 1.79 1.99 2.13 2.29 
Sodium 0.34 0.47 0.59 0.70 
Potassium 1.06 1.10 1.16 1.21 
Phosphorous 3.83 2.42 2.43 2.42 
C E ( K C ~ ~ / K ~  d i e t )  4151.00 4225.00 4305.00 4369.00 
ME (Kcal/kg d i e t )  2134.00 2280.00 2416.00 , 2546.00 
C/P ratio 86 7 8 69 *' 64 



Different  d ie ta ry  pro te ins  1 5 2  

lettuce and served as control group. The water and diets were 

changed every three days. 

After the establishment of the experiment, the following 

biological parameters were studied for six successive weeks: 

1. Determination of the arowth rate of snails: 

Criteria used in assessment of the growth rate include 

determination of the increase in shell diameter and in the 

total body weight of the snails.-The shell diameter as well as 

the weight of the snails were determined weekly. Data 

obtained were analysed using student "t" test (T-test was 

employed to detect any significant differences at the 5% 

level). 

2. Determination of the mortality rate: 

Any dead snails could be distinguished by lack of response 

to gentle prodding with a needle. The mortality percentage was 

calculated every week and statistically analysed by X' test). 

3. Determination of the fecunditv and hatchabil itv of 

the snails: 

The fecundity was considered as the number of viable eggs 

laid by the snails, and the fertility as the number of these eggs 

that hatched successfully (Frank, 1963). Polyethelene sheets 

were immersed in the snail aquaria to serve as a good 

subtratum for egg deposition. Eggs deposited on the sheets 

were counted under the dissecting microscope, while those 
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deposited on the walls of the container were counted with the 

help of a magnifying lens. The mean number of egg. masses / 

snail / week as well as the mean number of egg cell / snail / 

week were counted. 

For determinig the hatchability rate of the deposited eggs, 

polyethelene sheets containg 300 egg cells were collected 

from every group after four weeks from feeding. These were 

placed in aereated 250 ml - beaker with 150 ml of 

- dechlorinated water and egg hatching was examined every day 

-- under f he dissecting microscope and the hatchability 

percentage was calculated. 

4. Effect of diet on the infection rate of B. alexandr i -  

na with S. mansoni  miracidia and on emeraence of 

cercariae: 

For snail infection, five freshly hatched miracidia were 

pipetted into a test tube containing one snail in three ml of 

dechiorinated water. Snails were left under artificial light for 

at least five hours. Then five groups, each composed of 25 

snails, were put in an aquarium containing two liters of 

dechlorinated water. Enough amount of one of the four prepared 

diets was added to each group. Fresh lettuce was used as a 

control diet for the control group. The snails were examined 

for cercarial shedding 6 weeks post-infection. Results of each 

exprirnent were compared statistically. 
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RESULTS 

Effect of diet on the growth rate of B. alexandr ina~nai ls:  

a) Effect on total bodv weiaht: 

The results presented in table (3) illustrate the effect of 

the different types of diets on the total body weight of the 

snails. It was found that snails fed on diet No. 1 exihibited 

significant increase during the 2&, 3Li;i, 4th, 5th and 6th 

weeks compared with the control group. Concerning diet No. 2 

and No. 3 significant increase was observed during the 3 u . ,  

4&: 5a. and 6a. weeks. However feeding the snails on diet No. 

4 induced a significant increase on body weight only during the 

4fi, 5fi, and 6th. weeks of the experimental period. The 

significant increase in the body weight was recorded from 2nd. 

week for diet No. 1, from 3rd. week for diet No. 2 and 3 and 

from the 4th. week for diet No. 4. 

b) Effect on arowth rate of shell diameter: 

Table (4) showed the effect of the different diets on 

growth rate of shell diameter of B. alexandrina. A significant 

increase in shell diameter of all animal groups was observed 

during the 5a. and 6a. weeks compared with the control 

group. 
. I  

c) Effect of different diets on snails mortalitv rate: 

It was found that feeding the snails on diets No. 1, 2 and 3 

resulted in a lower mortality rate, while diet No. 4 that 
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contained higher energy level showed a higher mortality rate 

compared with other diets but still relatively lower than the 

control snails (Table 5). 

d) Effect of different diets on eaa laving c a ~ a c i t y  of 
B, a m :  - 

As presented in Table (6), the data obtained showed that 

all studied diets induced marked increases in the egg laying 

_ capacity during the experimental period compared with the 

control snails. Whereas diet No. 3 induced the highest effect 

but diet No. 4 showed the lowest effect during the 6&. week. 

e) E L -  
bilitv of snails: 

The data obtained in Table (7) indicated that feeding of 

snails on diet No. 1, 2 and 3 produced no significant changes in 

the deposited fertilized eggs compared with the snails fed on 

lettuce as a control diet. While diet No. 4 showed no 

significant effect. However all the four prepared diets 

increased the percentage of hatchable eggs. 

f) Effect of diet on the infection rate of B. a lexandr i -  
na with s. rnansoni and on emeraence of cercariae: 

Results in Table (8) showed that B. alexandrina infected 

with S. mansoni and fed on diet No. 1 (25% protein and energy 

level 2143.49 KcalIKg) showed the hitghest infection rate 

(88.8%) compared with the control snails (36.3%). Snails fed on 
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Table 6 :  E f f e c t  of experimental d i e t s  on egg-laying of g. alexandrina 

Diet 
No. 

Control 

1 

2 

3 

4 
I 

Crude 
protein 

% 

25.00 

30.11 

35.15 

40.00 

Average eyg laying of one group of snails (20 snails/2 liter of water,+ S.D.). * Significant at the 0.05% level (T-test). 

I 

Calorie 
Protein 
ratio 

2143.49 

2279.92 

2415.71 

2546.54 
I 

Experimental Periods (Weeke) 

1 

5.500i3.707 
X 

10.530+8.935 
X 

9.000+1.000 * 
8.3309.572 

12.14252.734 
I 

2 

7.16622.136 * 
11.580+4.043 

X 
11.033f5.641 

X 
14.000+2.846 

12.53054. 560 
1 

- I 1 

3 

7.22023.500 * 
13.76025.190 * 
16.230+6.070 * 
13.890+5.448 

13.8OO~6.127 

4 

7.5009.350 * 
14.140+7.890 

, X 
13.21027.260 

X 
12.43023.655 

12.407+3.815 



Dif f e r en t  dietary proteins 

P o b b w  18 I& !& I& I$ 
w w U I m m  
W O  J O N  

Cru6e 
Protein 

O/e 

G ~ l o r i e  
Protein 
r a t i o  

No. of 
No. of 
s n a i l s  

N o .  of 
surviving 
snai  1 

Survival 
r a t e  

No. of 
s n a i l s  

shedding 
cercar iae  

Infection 
r a t e  base 
on t o t a l  

s n a i l s  use 

Infect ion 
ra te  based 
m survivin 

s n a i l s .  

No. of 
cercar iae  
shed/snail 
2 days 

% 

difference 
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diet No. 2, 3 and 4 showed infection rates of 43%, 40.9 and 

71.4% respectively (Table 3). 

Concerning the effect on production of cercariae, results 

revealed that snails fed on diet No. 1 produced a significant 

increase in the number of cercariae (Table 8). On the other 

hand, the other three diets "2, 3 and 4" did not differ 

significantly from the control treatment as shown in Table (8). 

In respect to the effect on the survival rate of infected snails 

results showed no effect of the experimental diets on the 

survival rate of the host during the experimental period (Table 

8)- 

DISCUSSION 

Although lettuce is widely used as a diet in most 

laboratory cultures of the snails, it does not support the 

maximum growth rate ~f the snail intermediate host (Eveland, 

1972). In the present study all the four experimentally 

prepared diets containing proteins, carbohydrates, oils, 

vitamins and dicalcium phosphate (in the proportions described 

in tables 1 and 2) and having different energy level, increased 

significantly the growth rate of B. alexandrina snails. These 

results are comparable with those obtained by Vierira (1967) 

who found that the addition of wheat germ rich in vitamin E to 

the diet of - B. glabrata promotes its growth rate. He explained 

this increase in the view that vitamin E protects some 

essential nutrients against oxidation, hence increases the 

growth rate. Also the addition of dicalcium phosphate to all 

the four diets has an important effect in increasing the size of 

% 
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snail. This result is supported by Milward and Andrade (1978) 

who found that addition of calcium salts to the food produced 

an increase in the shell diameter of snail. Another important 

factor which could play a role on the growth rate is the 

addition of vegetable oil which was also reported by Frank 

(1963) and Thamas, et al., (1983), who found that the increase 

in the density of plant food as lettuce and lucerence increased 

the growth rate of snails. The egg laying capacity of B. 
alexandrina fed on the prepared diets (of energy levels of 

2143.49,. 2279.92, 2415.71 and 2545.54 K CalfKg) exihibited 

significant increases compared with those snails fed on 

lettuce only. It is to be noted that snails fed on diet No. 1 that 

has the highest energy / protein ratio (85.74) displayed the 

highest egg laying group. It is possible that the increase in the 

ferility rate of the snails is partly correlated to the existence 

of dicalcium phosphate. This view agrees with that reported by 

Frank (1963) who also found that the addition of calcium salts 

to snail diet gave optimum fecundity. On the other hand it is 

suggested that this increase in the fecundity of B. glexandrina 

is also due to the high protein ratio presented in the cotton 

seed meal and vegetable oil. Similar results were reached by 

Eveland (1972), Looker and Etges (1965), Stanislawski and 

Becker (1979) and Elernan and Madson (1982) who found a 

decline- in the reproduction of B i o m D h a l a  r i a  snails fed 

carbohydrate diet. This might be due to deficiency of lipids or 

proteins or might be due to a lack of protein enzymes. It is 

known that the infected snails need carbohydrates, proteins 

and energy to compensate the loss of nutrients consumed by 

the developing daughter sporocysts. Similarly snails fed on 
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diet No. 1 gave the highest infectivity rate and cercaria 
I production in B. alexandrina snails. This finding agreed with 

- that of Kendall (1949) Wright (1967), Etges and Gresso (1979), 

Eveland (1972) and Coles (1973) who found that a high protein 

food increased the number of cercariae and suggested that this 

is due to the large size of snails which increase the space 

available for parasite growth or increased availability of 

nutrients for the parasite. 
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