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Fasciolosis is a parasitic helminthes disease caused by Fasciola
gigantica. The different larval stage (sporocyst, redia and cercaria)
are found in intermediate host snail Lymnaea acuminata. In the
present study it has been tried to kill the F. gigantica larvae in vitro/
in vivo condition by the use of ferulic acid there is no mortality of
snails. Mortality of larvae in in vivo and in vitro condition were
observed at 2h, 4h, 6h and 8h, exposure of ferulic acid. Effect of
seasonal variation on abiotic factors is one of the crucial
phenomenon, which ultimately affect the toxicity of ferulic acid in
different months of year 2011-2012. In in vitro treatment highest
toxicity of ferulic acid against redia was noted in between July to
August (8h LC50 0.37,-0.34 mg/ml), where as in case of cercaria
highest toxicity was noted in month of September- October (8h LC50
0.10,-0.17 mg/ml). Highest toxicity in in vivo treatments against redia
was noted in between July- August (8h LC50 0.43- 0.42 mg/L
respectively). The lowest toxicity were observed in between the
months of December to January. The highest temperature, free
carbon dioxide, and lowest pH, dissolved oxygen was noted in the
months of June to August.
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1. Introduction

Fasciolosis is an important helminthes disease caused by two trematode Fasciola hepatica and F. gigantica of
Africa and Asia (WHO, 2007; Mas-Coma, 2009; Sunita and Singh, 2011). Fasciolosis is a common worldwide disease
among cattle (WHO, 2007). Human fasciolosis is reported now in different part of world (Mas-Coma et al., 2005).
According to WHO 2.4 million humans are infected with Fasciola and a further 180 million are at risk of infection
(Anonymus, 1995). The fresh water snails are an intermediate host of the Fasciola species (Agarwal and Singh,
1988; Kumar and Singh, 2006; Kumar et al., 2012; Srivastava et al., 2013). Fasciolosis caused immense economic
losses such as, lower production of meat, milk and wool, reduce weight gain, and impaired fertility (Agarwal and
Singh, 1988; Parr and Gray, 2000) of infected animals. The freshwater snail L. acuminata is an intermediate host of
the F. gigantica in northern parts of the India (Agarwal and Singh, 1988). One way to reduce the fasciolosis is to
destroy the life cycle of fluke larval stage (sporocyst, redia and cercaria) inside the intermediate host snail L.
acuminata at sublethal dose of molluscicides both in in vivo and in vitro conditions (Sunita and Singh, 2011). The
aim of the present study is to explore the possibility that whether seasonal change in abiotic factors such as
temperature, pH, dissolved oxygen and free carbon dioxide in test water can influence the in vitro and in vivo
larvicidal activity of ferulic acid against different larva stages in infected snails. It is new approaches to reduce
incidence of the fasciolosis without killing the snails.

2. Materials and methods

2.1. Test materials
Ferulic acid (4-Hydroxy-3-methoxycinnamic) is purchased for sigma chemical Co.USA.

(OCHs,)

HO CH=CH-CO,H

2.2. Animals

Adult L. acuminata (2.620.20 cm in length) were collected locally. Cercaria shedding infected and uninfected
snails were separated in two groups. The snails were allowed to acclimatize in laboratory condition. Each infected
snail was dissected in a glass petridish containing 10 ml of dechlorinated water at 220C-240C. The pH of the water
was 7.1-7.3 and dissolved oxygen, free carbon dioxide and bicarbonate alkalinity were 6.5-7.2 mg/L, 5.2- 6.3mg/L
and 102.0- 105.0 mg/L, respectively. After dissection sporocyst, redia and cercaria were separated in different
petridish containing 10 ml of dechlorinated water by the method of Sunita and Singh (2011). These larvae were
kept in dechlorinated tap water where they survive up to 48h in laboratory condition.

2.3. Toxicity determination
2.3.1. Invivo

In vivo toxicity of ferulic acid against Fasciola larvae in infected L. acuminata was done by the method of
Sunita and Singh (2011). Physical parameters of water such as temperature, pH, dissolve oxygen and free carbon
dioxide were measured in each month of the year 2011- 2012. Dissolve oxygen and CO2 were estimated according
to methods of APHA (2005). After 2h, 4h, 6h and 8h of treatment infected snails were dissected. Live and dead
sporocyst, redia and cercaria were counted. Per cent mortality of larvae at 2h, 4h, 6h and 8h were used for the
determination of LC50.

2.3.2. In vitro

In vitro toxicity of ferulic acid was performed in the petridish by the method of Sunita and Singh (2011). Ten
sporocyst, redia and cercaria larva of Fasciola were separated in different petridish containing 10 ml dechlorinated
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tap water. Treatment of ferulic acid was made directly in the petridish containing 10 sporocyst / redia / cercaria.
Mortality and counting of larvae were observed with help of microscope after 2h, 4h, 6h and 8h of treatment.
Lethal value (LC50), lower and upper confidence limits (LCL and UCL), slop-values, t-ratio, g value and
heterogeneity factors were calculated with the help of POLO computer programme of Robertson et al., (2007).
One way ANOVA and product moment correlation coefficient were done by the method of Sokal and Rohlf (1996).

3. Results

In vitro and in vivo larvicidal activity of ferulic acid against the sporocyst, redia and cercaria larvae of F.
gigantica was time and concentration dependent in each month of year 2011-2012. Figures 1-6 shows alteration in
toxicity (LC50) against redia, cercaria and sporocyst larva among the different month. In in vitro treatment highest
toxicity8h LC50 0.34mg/ml of ferulic acid against redia was noted in month of August at (August) and lowest
(0.55mg/ml) in month of December (Figure-1). Highest toxicity of ferulic acid against cercaria
(0.10mg/ml)/sporocyst (0.17mg/ml) was observed in the month of September and lowest in month of February
(0.54mg/ml)/July (10.04mg/ml), respectively. In in vivo treatment ferulic acid caused highest mortality (8h LC50) of
redia/cercaria and sporocyst larvae in month of August (0.42mg/L)/February (0.40mg/L) and July 0.10mg/L,
respectively. The lowest mortality was observed in between November-January (redia 8h LC50 0.89-1.39mg/L, and
cercaria 0.93-1.33mg/L, respectively), (Figure 4-6).
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Fig. 1. In vitro alteration in toxicity (LC50 mg/ml) of Ferulic acid against redia larva in different months of year
2011-2012.
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Fig. 2. In vitro alteration in toxicity (LC50 mg/ml) of Ferulic acid against cercaria larva in different months of year
2011-2012.
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Fig. 3. In vitro alteration in toxicity (LC50 mg/ml) of Ferulic acid against sporocyst in different months of year 2011-
2012.

The slope values were steep and separate estimation of LC50 based on each six replicate were found to be
within the 95% confidence of LC50. The t-ratio was greater than 1.96 and the heterogeneity factor is less than 1.0.
The g value was less than 0.5 at all probability levels (90, 95 and 99, respectively (Figure 1-6).
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Fig. 4. In vivo alteration in toxicity (LC50 mg/L) of Ferulic acid against redia larva and different abiotic factor in
different months of year 2011-2012.

4. Discussion

The active component ferulic acid is a potent molluscicide as well as larvicide against different larval
stage of F. gigantica (Kumar and Singh 2006; Kumar et al., 2009; Sunita and Singh, 2011). The
temperature of the water is a significant factor which alters the toxicity of ferulic acid in each month of
the year 2011-2012. When the water temperature is higher in the season (July to August), in in vivo
treatment the toxicity of ferulic acid was maximum. Contrarily, in the winter season the temperature of
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water is low and the toxicity of ferulic acid is less, as evident by a higher LC50 value in both in vivo and in
vitro treatments. Possibly ferulic acid become more soluble at higher temperature carbon dioxides,
causing more larval (sporocyst, redia and cercaria) mortality inside the body of treated snails. However,
dissolved oxygen is also one of the factors that alter the toxicity of ferulic acid. In winter, water holds
more 02 as a result less mortality of larvae occurs during this period (Waterwatch Australia, 2002). The
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toxicity of ferulic acid against sporocyst, redia and cercaria in in vitro and in vivo condition was

significantly (p<0.005) altered with respect to change in abiotic factors in each months of the year 2011-

2012. Ferulic acid has larvicidal activity against different larva of F. gigantica in in vivo and in vitro
treatments (Sunita and Singh 2011).
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Fig. 5. In vivo alteration in toxicity (LC50 mg/L) of Ferulic acid against cercaria larva and different abiotic factor in

different months of year 2011-2012.
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Fig. 6. In vivo alteration in toxicity (LC50 mg/L) of Ferulic acid against

different months of year 2011-2012.
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In Ayurveda and Greaco Arabic system of medicine, several spices are described as having medicinal effects
(Srivastava and Mustafa, 1993). F. asafoetida are known to possess antimicrobial, antioxidant, anti carcinogenic
antispasmodic, molluscicidal and antithelminthic activity ( Bakker et al., 1995; Poolman et al., 1995; Hirotaka et al.,
2003; Fatehi et al., 2004; Kumar and Singh, 2006; Sunita and Singh, 2011). The alcoholic extract of F. asafoetida
and it active component (ferulic acid) has also shown moderate in vitro anthelmintic activity against F. gigantica
larvae (Sunita and Singh 2011). Ferulic acid has been reported to have many physiological functions, including
protection against coronary disease, lowers cholesterol and increases sperm viability (Shiyi and Kin- Chor, 2004).
Ferulic acid has been shown to potentially exert several beneficial effect on health (Balasubashini et al., 2004), it
significantly protect against UV- induced erythematic in human (Saija et al., 2000), act as a peroxyl radical
scavenger and increased the resistance of LDL to oxidation. Ferulic acid is a potent molluscicides against L.
acuminata, when released directly in aquatic system or bait formulation with snail attractant carbohydrate/amino
acids (Kumar and Singh, 2006; Kumar et al., 2009; 2011; 2012). Trematode parasite is highly sensitive to abiotic
factor. However, increasing problems of development of resistance in helminthes against anthelmintic drugs
(Greek and Dorny, 1995) have led to the screening of medicinal plants for their anthelmintic activity. A number of
medicinal plants have been used to treat parasitic infection in man and animals (Akhar et al., 2000). Present study
clearly demonstrates that different larvae of F. gigantica inside as well as outside of snail body can be killed
without killing the snails. Earlier it has been reported that ferulic acid (24h LC50- 2.21mg/L) is active molluscicides
against L. acuminata (Singh et al., 1997). 8h LC50 of ferulic acid used against sporocyst, redia and cercaria larvae is
several time lower than used to kill the L. acuminata (Kumar and Singh, 2006).

Concentrations used to kill sporocyst; redia and cercaria larva is not toxic to snails. In in vivo and in vitro
killing of sporocyst, redia and cercaria of F. gigantica is beneficial as it kill directly target larvae of F. gigantica.

5. Conclusion

It can be concluded from the present study that mortality of sporocyst, redia and cercaria larvae of F.
gigantica inside the body of vector snail L. acuminata by ferulic acid is significantly altered in different months of
the year 2011-2012. Temperature, pH, free carbon dioxide and dissolved oxygen significantly alter the toxicity of
ferulic acid in each month of year 2011-2012. Phytotherapy of infected snails by ferulic acid is one of the new
approaches to control the fasciolosis.
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