
World Journal of Zoology 5 (1): 15-19, 2010
ISSN 1817-3098
© IDOSI Publications, 2010

Corresponding Author: Veena B. Kushwaha, Department of Zoology, DDU Gorakhpur University, Gorakhpur-273009, Uttar
Pradesh, India 

15

Effect of Uscharin on the Reproduction of the Snail Lymnaea Acuminata
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Abstract: Fascioliasis is a major cause of mortality and morbidity in the northern part of India. The causative
organisms; Fasciola hepatica Linnaeus and Fasciola gigantica Cobbold spread via their vectors, the fresh
water snails. Control of vector can help to control the disease. The snail Lymnaea acuminate breeds through
out the year and the synthetic pesticides used to control the population of snail disturb the delicate ecological
balance of the freshwater system. Degradable plant based pesticides can help to find an answer to this problem.
An attempt was carried out to explore the toxic effect of Uscharin, an active compound extracted from plant the
latex  of  Calotropis  procera on the reproduction of the snail . Results revealed that Uscharin extracted from
C. procera  can be  used  to  control harmful snails, as it significantly controls reproduction of these snails.
The active compound of plant reduces fecundity, prolongs hatchability period and reduces survival of the
newly hatched snails in a snail population, when exposed to a concentration lower than LC . Biochemical50

analysis revealed significant decreases in protein, amino acid, DNA, RNA and glycogen level in the ovotestis
of the snail exposed to sub lethal concentration of uscharin.
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INTRODUCTION glass aquarium containing de-chlorinated tap water.

Fascioliasis  in ruminants  at  the  northern  part of capsules containing 5 to 199 eggs on the lower surface of
India is a major cause of mortality and morbidity among leaves of aquatic vegetation. Reproductive toxicity of the
livestock [1-3]. The snail Lymnaea acuminata Lamarck is active compound was studied according to the method
the intermediate host of the liver flukes Fasciola hepatica reported by Singh and Singh [5,6].Group of 20 snails in
Linnaeus and Fasciola gigantica Cobbold. The snail three liter de-chlorinated water were exposed to sub-lethal
Lymnaea acuminata breeds all year round. It lays eggs on concentration (20 and 60% of LC /24h) of Uscharin
the lower surface of the leaves of aquatic vegetation. extracted from C. procera.
Synthetic molluscicides used to control the population of Uscharin, an active compound, was isolated from the
vector snail disturb the ecological system and lead to a latex (100ml) of Calotropis procera, as reported by
resurgence of mollusk population [1, 4]. Therefore, Hussein et al. [7]. The latex was stirred with 100ml ethanol
nowadays focus is  thrown on degradable plant based and filtered. The precipitate was again stirred with 100ml
material for potential use as pesticides. Plants contain aqueous ethanol (50%) and filtered; both the filtrates were
several active compounds that can be more effective than combined and concentrated at 40°C under vacuum. The
the synthetic chemical molluscicides. In this study, an solution was kept at low temperature (4-8°C) for 24 hours
attempt to explore the toxicity of Uscharin an active and filtered to obtain yellow filtrate. The yellow filtrate
component from the latex of Calotropis procera on the was  extracted with hexane, diethyl ether and chloroform
reproduction of Lymnaea acuminate was made. (3 to 4 times). The chloroform extract was dried over

MATERIALS AND METHODS The residue was re-extracted with chloroform-benzene

Adult Lymnaea acuminata (2.60±0.30cm long) were benzene. The benzene extract was shaken with 20%
collected from lakes, ponds and pools and stored in a methanol, evaporated and extracted again with diethyl

These snails lay their eggs in the form of gelatinous

50

anhydrous sodium sulphate and evaporated to dryness.

(1:1) three times, evaporated and then extracted with



World J. Zool., 5 (1): 15-19, 2010

16

ether (2 times). The Thin-layer chromatography of the Statistical Analysis: Every experiment was replicated at
extract was carried on silica gel plates having 0.1 mm pre-
coated silica gel using chloroform/ethanol (8:2) as the
mobile phase. Iodine vapour was used to develop TLC
plates.

Lethal concentration value (LC ) was calculated50

according to POLO computer program of Russell et al. [8]
which was found to be 22.90 mg/Liter. The snails were
exposed  to the  20 and 60% of 24h LC of the uscharin50

i.e., 4.58 and 13.74 mg/Liter, to study the effect on
reproduction.

The total number of eggs laid by treated and control
snails were counted after every 24h to 96h. Since it is
difficult to detect the mother snail for a particular span,
capsule containing eggs from each treated group were
incubated at 30°C in covered Petri-dishes containing the
same concentration of uscharin as given to adult snails.
The development of embryo at regular intervals was
observed  under binocular microscope until their
hatching. Dead embryos become opaque and lacked
embryonic movement. Dead eggs were removed to avoid
contamination. Young snails were immediately transferred
to fresh water and their survival was observed up to 72h
after hatching. Each experiment was replicated at least six
times.

Biochemical Analysis: Snails were exposed to sub-lethal
concentration (40 and 80% 0f LC  of 24h i.e., 4.58 and50

13.74 mg/Liter) of CHCl  extract of latex. Six batches were3

prepared for each concentration. Control aquaria
contained only de-chlorinated tap water without any
extract. After 24h, the treated snails were removed from
the aquaria and rinsed with water. The nervous tissue was
quickly removed, place on filter paper to remove the
adherent water and then weighed. Different biochemical
assays were performed in treated as well as control
groups.

Protein estimations (µg/mg) were made according to
the method of Lowry et al. [9] using bovine serum
albumin as a standard. 10% trichloroacetic acid (TCA;
w/v) was prepared to homogenates tissue. Total free
amino acid (µg/mg) estimations were made according to
the method of Spies [10]. Estimation of DNA and RNA
(µg/mg) was performed by the method of Schneider [11]
using diphenylamine and orcinol. Nervous tissue was
homogenized (1mg/ml, w/v) in 10%TCA at 90°C and
centrifuged at 5000g. Supernatants were used for the
DNA and RNA estimations. Glycogen was measured
using Vander Vies [12] method.

least six times and the values are expressed as mean ± SE.
Student’s t-test was applied to determine significant
(p<0.05)  differences  between  treated  and  control
animals. The product-moment correlation coefficient was
applied between exposure time and fecundity/survival of
snails [13].

RESULTS

Effects  of   Uscharin   on   the   Reproduction   of   Snail
L. Acuminata.:  Snails were exposed to the 20 and 60% of
24h LC  of the Uscharin to study ovi-position and50

development in the treated snail.

Effect  on   Fecundity:   In   control  animals,  a  group  of
20 snails laid about 150-199 eggs\day.  There was a
significant   reduction    (P<0.05)     in   the   fecundity  of
L. acuminata exposed to 20 and 60% of 24h LC  of50

Uscharin of plant C. procera. Exposure to 20 and 60% of
24h LC  of Uscharin of plant C. procera caused a time50

and   dose   dependent   reduction   in   the   fecundity  of
L. acuminata. Table 1 shows that treatment of 20 and 60%
of 24h LC  of Uscharin caused a significant (P<0.05)50

reduction in ovi-position of L. acuminata after 48h
exposure period. It reduced to 67.83, 28.16 and 6.33
eggs/20 snails after 48, 72 and 96hours of exposure,
respectively, when treated with 20% for 24h LC  of50

Uscharin. Whereas, treatment with 60% for 24h, LC  of50

Uscharin caused significant  (P<0.05) reduction in egg
laying after  exposure for 24h . It reduced to about 49.16,
26.50 and 12.33 eggs/20 snails after  exposure for 24, 48
and 72h to Uscharin, respectively. Snails exposed to 60%
of 24h LC  of Uscharin laid no egg after  exposure to 96h50

(Table 1).

Effect  on  Hatchability and  Survival  of  Young Snails:
In  control  group, all  eggs developed to young snails
after incubation at 30°C for 7-9 days. There was a
significant  (P<0.05)   reduction   in   percent  hatchability
of eggs of the snails exposed to Uscharin (Table 2).
Treatment  with  20%  for  24h  LC of  Uscharin reduced50

the hatchability to 54.83% with respect to control.
Treatment with 60% of 24h LC  of Uscharin reduced the50

hatchability to 38.70% (Table.2). Along with reduction in
hatchability percentage the hatching period was also
prolonged  to  9  to  13 days on exposure to Uscharin
(Table 2).
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Table 1: Effect of Uscharin on fecundity of the snail l. Acuminata.
Concentration(mg/L) Fecundity after 24h Fecundity after 48h Fecundity after 72h Fecundity after 96h
(% of  24h LC50) (egg/20snails) (egg/20snails) (egg/20snails) (egg/20snails)
Control 191.50±2.88 140.83±2.98 125.83±3.75 112.33±3.87
20% of LC50 82.50±6.78* 67.83±3.42* 28.16±3.99* 6.33±3.99*
60% of LC50 49.16±7.52* 26.50±2.99* 12.33±3.99*      _
Each value is mean ± SE of 6 replicate.
-100% mortality.
Values in parentheses indicate the hatching period in days.
Significant (P<0.05, t-test) between treated and control group.
Significant negative correlation coefficient was observed between exposure time and fecundity.

Table 2: Effect of Uscharin on fecundity, percent hatchability and survival of egg of the snail l. Acuminata
Conc.(mg/L) FecundityAfter 24h Hatchability Percent Percent Percent
(% of 24h LC (eggs/snail) Percentage(days) survival after 24h survivalafter48h survival after 72h50

Control 191.50±2.88 100 100 100 100
(7-9)

20% of LC 82.50±6.78 54.83±2.87 56.33±4.4 49.43±0.38 31.00±1.2450
* * * * *

(9-12)
60% of LC 49.16±7.52 38.70±4.78 20.83±3.8 14.86±2.24    -50

* * * *

(12-13)
Each value is mean ± SE of 6 replicates, each replicate represents the eggs laid by a group of 20 snails.
- No egg laying was observed

Table 3: Effect of 24h sublethal exposure (20% and 60% of 24h lc ) of50

Uscharin on protein, glycogen, dna, rna and amino acids (µg/mg)
in the ovotestis of l. Acuminata

Parameter Treatment Uscharin
Protein Control 95.57±1.27 (100)

20% 45.81±3.57+ (47.93)
60% 28.95 ±0.18+ (30.29)

Glycogen Control 60.00±4.13 (100)
20% 30.86±3.27+ (51.43)
60% 29.20±2.61+ (48.66)

DNA Control 88.38 ±2.26 (100)
20% 41.96±2.67+(47.47)
60% 30.74±3.39+(34.78)

RNA Control 62.49±2.69 (100)
20% 29.08±2.26+ (46.53)
60% 20.51±0.17  (32.82)+

Amino acid Control 39.91±1.58 (100)
20% 15.99±0.97+ (38.46)
60% 10.75±1.85+ (29.44)

Values are mean ± SE of six replicates. Values in parentheses are per cent
change with control taken as 100%. 
+ Significant (P<0.05) difference between control and treated groups when
student’s t-test was applied between treated and control group.

Survival of the young snails whose parents were
exposed to 20 and 60% or 24h LC  of Uscharin was50

affected up to 72h. There was significant  (P<0.05)
negative correlation coefficient between survival time and
survival of young snails, hatched from the eggs laid by
snails exposed to of 20 and 60% for 24h LC  of Uscharin50

of plant C. procera. After 72h, 31% of survival was
observed in young snails exposed to 20% for24h LC  of50

the compound. Survival of the young snails whose
parents were exposed to 60% of 24h LC  of Uscharin was50

not observed further as no signs of life could be observed
(Table 2).

Biochemical Analysis: There was significant (P<0.05)
decrease in protein, amino acid, DNA, RNA and glycogen
level in the ovotestis of snail exposed to the 20 and 60%
LC /24h of Uscharin (Table 3). The protein level in the50

ovotestis of the control group of L. acuminata was
95.57µg/mg of tissue. The reduction 47.93% in the protein
level of ovotestis was observed in snail exposed to 20%
of 24h LC  of uscharin. Maximum reduction (30.29% of50

control) in the protein level of ovotestis was observed in
snails exposed to 60% of 24h LC of Uscharin (Table 3).50

The glycogen level in the ovotestis of L. acuminata
was 60µg/mg of tissue after 24h of exposure. The
reduction (51.43% of control) in the glycogen level of
ovotestis was observed in snail exposed to 20% of 24h
LC  of uscharin. Maximum reduction (48.66 % of control)50

in the glycogen level of ovotestis was observed in snail
exposed to 60% of 24h LC  of uscharin (Table 3).50

Decrease in the DNA level (47.47 % of control) was
observed in the ovotestis of snail exposed to 20% of 24h
of LC  of Uscharin 24h exposure. Maximum reduction50

(34.78% of control) in the DNA level of ovotestis was
observed in snail exposed to 60% of 24h LC  of Uscharin50

(Table 3). The RNA level in the ovotestis of the control
group of L. acuminata was 62.49µg/mg of tissue.
Decrease in the RNA level (46.53 % of control) was
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observed in the ovotestis of snail exposed to 20% of 24h survival of young snail of Lymnaea acuminata efficiently
of LC  of Uscharin. Maximum reduction (32.82% of50

control) in the RNA level of ovotestis was observed in
snails exposed to 60% of 24h LC of Uscharin (Table 4).50

The amino acid level in the ovotestis of the control group
of L. acuminata was 39.91µg/mg of tissue. Decrease in the
free amino acid level (38.46 % of control) was observed in
the ovotestis of snail exposed to 20% of 24h of LC  of50

Uscharin after 24h. Maximum reduction (29.44% of
control) in the amino acid level of ovotestis was observed
in snail exposed to 60% of 24h LC  of Uscharin (Table 3).50

DISCUSSION

The chloroform extraction of latex of plant C. procera
that leads  to  the  isolation  of new compound Uscharin
is  a glycoside  terpenoid  and  is  a  potent  molluscicide.
It seemed that Uscharin of C. procera plays a significant
role in the mortality of snail. Sub lethal exposure of 20 and
60% of Uscharin were more effective on the reproduction
of the snail L. acuminata.

The active compounds from plants are reported to
have larvicidal, growth regulation and chemosterilant
activity [14]. Uscharin, significantly reduces the fecundity
of L. acuminata. The reduction of fecundity was both
time and dose dependent. The time dependent reduction
in fecundity was evidenced by the negative correlation
between fecundity and exposure time. The fecundity of L.
acuminata was significantly reduced due to interference
of the Uscharin in the metabolic and physiological
pathways as evidenced by a change in the biochemical
parameters. A decrease in the level of protein and amino
acids indicated disturbance in protein metabolism.
Glycogen depletion suggests an effect on the source of
fuel. Decrease in nucleic acid concentration indicates that
the growth and division of cells in the ovotestis is
effected leading to a decrease in fecundity of the animal.
The CDS cells (caudo-dorsal cells) in the brain of the snail
L. acuminata release ovulation hormone [15]. The active
compound probably affected the CDS cells and reduced
the release of ovulation hormone and leads to decrease in
the fecundity of the treated snails. The reduced
hatchability in the snail L. acuminata exposed to uscharin
may be due to the interference of active compound with
the process of embryonic growth and development.
Reduction observed in the survival of newly hatched
snails, with increase in time, might be due to the
penetration of active compounds in them.

In conclusion,  Uscharin  extracted from the latex of
C. procera reduced fecundity, per cent  hatchability  and

hence it can be used to control the population of
freshwater snails.

REFERENCES

1. Agarwal, R.A. and D.K. Singh, 1988, Harmful
gastropods and their control. Acta Hydrochim
Hydrobiol., 16: 113-138.

2. Singh, O. and R.A Agarwal, 1981, Toxicity of certain
pesticides to two economic species of snail in
Northern   India.   Journal   of   Economic  Entomol.,
74: 568-571.

3. Bali, H.S., S. Singh and S.C Pati, 1985, Preliminary
screening of some plants for molluscicidal activity
against  two  snail  species.  Indian  J.  Animal  Sci.,
55: 338-340.

4. Godan, D., 1983, Pest Slugs and Snails, In Biology
and Control. Translated by Sheila Gruber,
Springerverlog Berlin Heidelberg New York.

5. Singh, A. and D.K. Singh,  2000, Molluscicidal
activity of Annona squamosa alone and in
combination with other plant derived molluscicides.
J. Herbs Spices & Medicinal Plants, 8: 23-29.

6. Singh, A. and D.K. Singh, 2001, Molluscicidal
activity of Lawsonia inermis and its binary and
tertiary combinations with other plant derived
molluscicides.    Indian  J.      Experimental    Biol.,
39: 263-268. 

7. Hussein, H.T., A. Kamel,  M. Abou-Zeid, A. K. H. El-
Sebae and M. A. Saleh, 1994, Uscharin, the most
potent molluscicidal compound tested against land
snail. J. Chemical Ecol., 20: 135-140.

8. Russell, R.M., J.L. Robertson and N.E. Savin, 1977,
POLO: A new computer programme for probit
analysis.   Bulletin   Entomology   Society  America,
23: 209-213.

9. Lowry,   O.H.,   N.J.   Rosebrough,   A.L.   Farr  and
R.J. Randall, 1951, Protein measurement with the
Folin phenol reagents. Journal of Biological Chemis.,
193: 265-275.

10. Spies, J.R., 1957, Colorimetric procedure for amino
acids. In Methods in enzymology. Eds., Colowick,
S.P.   and   Kapaln, N.,   Academic    Press  NewYork.
3: 467-471. 

11. Schneider, W.C., 1957, Determination of nucleic acid
in the tissues pentose analysis. In Method in
Enzymology Eds., S.P. Colowick and N.O. Kaplan,
Academic Press New York. 14: 680.



World J. Zool., 5 (1): 15-19, 2010

19

12. Vander, Vies., 1954, Two methods for the 15. Roubos, E.W.,   H.H   Boer.   and   L.P.C.  Schot,
determination  of  glycogen  in  the  liver.  Biochem J., 1981, Peptidergic neurons and the control of
57: 410-416. neuroendocrine activity in the fresh water snail

13. Sokal, R.R. and F.J. Rohlf, 1973, Introduction to Lymnaea stagnalis. Proceedings of International
Biostatistics. Freeman, San Francisco., 368. Symposium on Neurosecreation 8  119-127.*

14. Ramos Viana, Marcio., Bandeira Glais de Paiva., Significant (P<0.05, t-test) between treated and
Freitas Teixeira Diniz Cleverson Diniz., Nogueira control group.
Nadia Accioly Pinto., Alencar Nylane Maria Nunes.,
Sousa Petronio Augusto Simao de. and Carvalho
Ana Fontenele Urano., 2006. Latex constituents from
Calotropis procera (R.Br.) display toxicity upon egg
hatching and larvae of Aedes aegypti (Linn.). Mem
Inst Oswaldo Cruz Rio de Janeiro, l 101: 503-510.

th


