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Chapter 1: Introduction 

 

The food-borne trematodes Fasciola gigantica are the causative agents of fascioliasis 

(fasciolosis). Although, Fasciola hepatica is not found in Bangladesh due to absent of 

intermediate host, Fasciola gigantica is very common and that is responsible of causing 

fascioliasis. Fasciola gigantica parasitizes a wide spectrum of domestic and wild 

animals (e.g., sheep, cattle, rats, and deer), and it causes a huge economic loss annually 

to the agriculture sector worldwide through losses of milk and meat yields (Mas-coma et 

al., 2005; and Robinson et al., 2009). 

Bovine fasciolosis usually lacks visible clinical signs. However, the cattle infection was 

chronic which it causes weight loss, reduction in the milk yield and fertility problems 

(Genicot et al., 1991; Schweizer et al., 2005; Charlier et al., 2007 and Loyacano et al., 

2002).  Liver cirrhosis was also determined (Marcos et al., 2007). Vercruysse and 

Claerebout (2001) reported that significant production losses occur in Fasciola gigantica 

infection.  

In addition, an estimated 90 million people are at risk of fascioliasis and up to 17 million 

individuals are infected (Keiser et al., 2009). 

Basically, fascioliasis control in ruminants depends on the administration of 

anthelmintics. The flukicides are effectively used both against immature and adult 

flukes. Administration of these flukicides at certain times of the year causes destruction 

of the parasite life cycle achieving successfully control of bovine fasciolosis (Richards et 

al., 1990; Parr and Gray, 2000; Mezo et al., 2008). However, since the variety of 

flukicides are very limited and animals are usually treated year after year without any 

monitoring of the efficiency of treatment, flukicide-resistant parasite populations may 

arise, making the control of fasciolosis difficult. 
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Due to its excellent safety profile and the high activity against both juvenile and adult 

liver flukes, triclabendazole (Fasinex®) and nitroxynil (Nitronex®) is the drug of choice 

for the treatment of human and veterinary fascioliasis. It is worrying however, that 

triclabendazole and nitroxynil resistance has been documented in Bangladesh due to 

indiscriminately using of those drugs. 

                          

Furthermore, F. gigantica strains resistant to three alternative fasciocidal drugs 

(rafoxanide, closantel, and luxabendazole) have been isolated (Fairweather et al., 1999). 

Due to the rapid spread of resistance, the small arsenal of fasciocidal drugs, and the 

absence of effective vaccines in field conditions, there is a pressing need for the 

discovery and development of novel drugs or drug combinations (McManus et al., 

2006). 

The use of drug combinations is an excellent strategy to avoid or delay drug resistance, 

since different drug targets are attacked simultaneously. Furthermore, drug combinations 

often are characterized by an increased activity and tolerability compared to that of 

monotherapy. Therefore, drug combinations are widely used in the treatment of 

infectious diseases (e.g., malaria, HIV, and tuberculosis), cancer, and chronic disorders 

(e.g., cardiovascular disease, diabetes, and pain management) (DeFronzo, R.A. 2016; 

Edwards et al., 2004; Gupta et al., 2010;  Raffa et al., 2003; and Zhang, Y. 2007). 

In my experiment, I used triclabendazole and nitroxynil against Fasciola gigantica to 

observe efficacy of the drugs.   

                The aims of the study are: 

1. To observe the effect of triclabendazole and nitroxynil against Fasciola 

gigantica of cattle. 

2. To determine the any resistance of those drugs against Fasciola. 

3. To observe the dose dependent effect of Fasciola at various concentration at 

different time interval during in vitro drug trail. 
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Chapter 2: Materials and Methods 

 

Sample collection  

Live Fasciola gigantica was collected from an infected cattle liver that was bought from 

Riajuddin bazar at very early in the morning. The weight of the liver was approximately 

13 kg. The liver then brought to our PRTC lab in order to collection of sample (live 

fasciola). After that, the live Fasciola gigantica were collected rapidly from the liver. 

Total 30 Fasciola gigantica were recovered from the liver. 

 

Drugs 

Triclabendazole (Fasinex®) and nitroxynil (Nitronex®) were bought from the market.  

For the in vitro experiments, stock solutions (3 and 10 mg/ml) were prepared in 100% 

(vol/vol) distilled water. 

 

Culture medium 

The specific culture medium for Fasciola is RPMI 1640 culture medium. The medium 

was collected from Genetics lab (CVASU).  

 

Incubator 

Normally Fasciola require 5% CO2 during incubation. So I incubated the fasciola at 5% 

CO2 at Poultry Research and Training Centre lab, CVASU.   
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In vitro drug assays 

 

Adult Fasciola giantica flukes were recovered from the bile duct of liver of cattle and 

incubated for 1 h in RPMI 1640 culture medium at 37°C in an atmosphere of 5% CO2. 

Adult worms were placed in three wells petridish containing 6 ml RPMI1640 and 

supplemented with 1% (vol/vol) antibiotics (50 µg/ml streptomycin and 50 IU/ml 

penicillin). Adult Fasciola gigantica were incubated in the presence of both 

triclabendazole (15µg/ml and 25µg/ml) and nitroxynil (15 µg/ml and 25µg/ml) for some 

period of time. The effects of single treatment of triclabendazole and nitroxynil at 

different concentration were studied. Six flukes were examined per drug and total twenty 

four flukes were exposed with the drugs. Six control flukes, without drug exposure, were 

included in each experimental set. The control well contained the normal saline and the 

flukes but no drug. The viability of adult flukes was examined at different time interval. 

They were examined after 12 hours, 24 hours, 36 hours, 48 hours, 60 hours and 72 hours 

interval under the low power magnification. 
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         Fig 2.1: Liver of cattle                                   Fig 2.2: Collection of sample from Liver 

 

       Fig 2.3: collecting Fasciola gigantica                   Fig 2.4: Fasciola gigantica without drug 

                     Fig 2.5: Triclabendazole                               Fig 2.6: Nitroxynil 
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    Fig 2.7: Preparation of Drugs                                    Fig 2.8: Culture medium for Fasciola 

                      Fig 2.9:  Incubator                                       Fig 2.10: Incubation of Fasciola with drugs 

Fig 2.11: Observation of samples 
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Chapter 3: RESULTS 

 

Table 1: Observation of viability of Fasciola treated with Triclabendazole at different 

time interval at different concentration of drug. 

 

Observation 

Time(Hour) 

Amount of drug given 

15µg/ml 25µg/ml 

Live Dead Live Dead 

12 hour 6 0 6 0 

24 hour 6 0 5 1 

36 hour 5 1 4 2 

48 hour 2 4 1 5 

60 hour 0 6 0 6 

 

 

 

 Fig 3.1: viability of Fasciola under different concentration of Triclabendazole. 
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Table 2: Observation of viability of Fasciola treated with Nitroxynil at different time 

interval at different concentration of drug. 

 

Observation 

Time(Hour) 

Amount of drug given 

15µg/ml 25µg/ml 

Live Dead Live Dead 

12 hour 6 0 6 0 

24 hour 6 0 5 1 

36 hour 5 1 4 2 

48 hour 3 3 2 4 

60 hour 2 4 0 6 

72 hour 0 6 0 6 

  

 

 

               Fig 3.2: viability of Fasciola under different concentration of Nitroxynil. 
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Temporal drug effects (monotherapy) on the viability on adult F. gigantica in vitro are 

presented in Fig 1. Adult F. gigantica controls (n=6) showed normal activities during 

the entire observation period. Flukes incubated in the presence of triclabendazole 

showed a fast decrease of movements, and after 48 hours most of the worms had died. 

Differences in the effect of the triclabendazole concentration on F. gigantica were 

observed. Increased dose of triclabendazole lead to more sensitive of the drug to 

Fasciola. Dose of triclabendazole 25 µg/ml showed more potent than 15µg/ml. Lower 

mortality rates were found at 15µg/ml of triclabendazole than 25 µg/ml. F. gigantica 

exposed to triclabendazole at 25 µg/ml showed a rapid decrease in viability, and after 48 

hours only minimal activities were recorded. 

On the other hand, drug effects of nitroxynil on the viability on adult F. gigantica in 

vitro are presented in Fig 2. Again there were six control flukes were used. Adult F. 

gigantica controls (n=6) showed normal activities during the entire observation period. 

Flukes incubated in the presence of nitroxynil showed a late decrease of movements, and 

after 60 hours most of the worms had died. Differences in the effect of the nitroxynil 

concentration on F. gigantica were observed also. Increased dose of nitroxynil lead to 

more sensitive of the drug to fasciola. Dose of nitroxynil 25 µg/ml showed more potent 

than 15µg/ml. Delayed mortality rates were found at 15µg/ml of nitroxynil than 25 

µg/ml. F. gigantica exposed to nitroxynil at 25 µg/ml showed a decrease in viability, 

and after 60 hours only minimal activities were recorded. 
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Chapter 4: Discussion 

 

Cases of triclabendazole and nitroxynil resistance are continuously documented from 

livestock and hence new strategies for the treatment of F. gigantica infections are 

needed (Fairweather, I. 2009). Today, drug combinations are a popular tool to decrease 

the selection pressure and increase parasitological cure rates to reduce toxicity 

(Fairweather et al., 1999). 

In addition, drug combinations are less likely to produce adverse effect as reduced 

dosages are used. The present study investigates the monotherapy of triclabendazole and 

nitroxynil to the adult fasciola where both of the drugs are sensitive to fasciola. 

Triclabendazole showed more sensitive to fasciola than niroxynil. This is shown in the 

following graph:  

                  Table 1 and Table 2; Graph 3.1 and 3.2- 

 

Fig 4.1: Dose dependent effect of triclabendazole and nitroxynil on sensitivity of 

Fasciola gigantica at various concentrations.  
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So, the use triclabendazole is more effective than nitroxynil against Fasciola. The dosage 

of triclabendazole between 5 mg/kg and 7.5 mg/kg are very effective against fasciola. 

But 7.5 mg/kg body weight is more effective and reduces the Fasciola burden at 

minimum level. Besides, nitroxyil 7.5 mg/kg body weight also effective against 

Fasciola. Furthermore, while our in vitro study was based on periodic phenotypic 

evaluation, more sophisticated approaches such as calorimetric measurement (Manneck 

et al., 2010), which continuously measures the energy release of the worms, are required 

to evaluate drug-worm interactions in more detail. 

                           I did not use dosages higher than 7. 5 mg/kg in my studies, since a 10 

mg/kg body weight of those drugs’s dose has been shown to achieve worm burden 

reductions of 85 to 100% (Keiser et al., 2005; and unpublished observations). 

Nonetheless, it would be interesting to evaluate intermediate triclabendazole and 

nitroxynil doses. It has been demonstrated that triclabendazole affects spermatogenic 

and vitelline cells of F. gigantica and in vitro (Diab et al., 2010; Stitt et al., 1996 and 

Stitt et al., 1992). 
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Limitations 

 

I have following limitations in my study: 

 The number of flukes in my investigation was small.  

 In vivo drug trail also necessary to determine the efficacy of those drugs.  

 Calorimetric measurement measures the energy release of the worms are 

required to evaluate drug-worm interactions in more detail. But I can not use it. 
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Conclusion 

 

I confirmed the promising fasciocidal properties of Triclabendazole and Nitroxynil in 

my study. However, triclabendazole showed more effectiveness than nitroxynil. The 

dose variation also included in my study. Besides, the sensitivity of the drugs increases 

when the doses have increased. So saying that, my results indicate that, triclabendazole 

and nitroxynil is highly effective drug for the treatment of Fasciola species infection in 

animals.  
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