In-vitro assessment of drug resistance to albendazole and rafoxanide in
Fasciola hepatica in sheep

Abstract

Fasciolosis is an important parasitic disease that limits the productivity of ruminants. During the last two
decades, anthelmintic drugs have been increasingly applied in Iran. The aim of the present study was to
evaluate drug resistance of Fasciola hepatica to albendazole and rafoxanide in sheep under laboratory
conditions in Marivan municipality, West of Iran. For this purpose, a total number of 290 sheep livers were
collected. They were cut into small pieces and adult F. hepatica were removed from naturally infected livers
of sheep. Then were count and crushed. About 1,000 eggs of F. hepatica in 0.9%,Ringer’s solution were
provided and incubated at 28°C for 16 days. On the 14th day, albendazole (0.1 pg/ml) and rafoxanide (0.1
pg/ml) along with control group were incubated at 28°C for 48 h. The percentage of hatched eggs‘and lethal
dose of 50% larvae (LDso) were figure out. Overall, 50 out of 290 examined, livers(17.24%) were positive
for F. hepatica infection. The highest infection rate of F. hepatica wads found in the winter (2.17%). There
was significant difference between percentage ofithe hatched eggs‘and both treated.with albendazole and
rafoxanide and control groups. The average of the hatched eggs {F. hepatica was lower in rafoxanide
treated group (19.6£17.6) than albendazole treated group (32.8{14.9) and control group (35.4£12.1). LDsp
did not demonstrate resistance to albendazole (32.75%) and rafoxanide (19.5%) in treated groups. It was
concluded that there was no resistance to albendazole and‘rafoxanide in sheep.
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In-vitro assessment of drug resistance to albendazole and rafoxanide in Fasciola hepatica in sheep

Abstract;

Introduction: Fasciolosis is an important parasitic disease among humans and animals in Iran and
throughout the world, which especially limits the productivity of ruminants. Fasciolosis is prevalent in
developing countries and poor societies with temperate, hot and/or humid areas. In Iran, it is a prevalent
disease in northern regions due to climatic conditions and consumption of contaminated vegetables with
metacercerie of Fasciola species. Control of fasciolosis in ruminants is depend on anthelmintic drugs'
prescription. During the last two decades, anthelmintic drugs have been increasingly applied in Iran. There
are several methods for determining the resistance to anthelmintic compounds, i.e. necropsy, Egg hatch
assay (EHA), larval development assay (LDA), faecal egg count reduction test (FECRIL), and molecular
tools. They demonstrated Benzimidazoles (BZs)-resistance was present and sometimes widespread in
examined farms. Thus the aim of the present study was to evaluate drug resistanceyef Fasciolaihepatica to
albendazole and rafoxanide in sheep under laboratory conditions in Marivan municipality, West'of Iran.
Materials and Methods: A total number of 290 sheep livers®were randomly collected in Marivan
municipality, West of Iran from October 2020 to June 2021 and transferred te,the Parasitology.d.ab. They
were cut into small pieces and adult F. hepatica were removed from naturally infected livers of sheep. They
were count and identified using key identification. Then, the helminthsywere,washed, into 10iml of sterile
distilled water and crushed. The homogeneous mixture was passed through a 120 sieve and eentrifuged at
2,000 rpm for 5 minutes. About 1,000 eggs of '&. hepatica in 0.9% Ringer’s solution were provided and
incubated at 28°C for 16 days. On the 14th day, albendazole (0.1 pg/ml) and rafoxanide (0.1 pg/ml) along
with control group were incubated at 28°C for 48 h. The percentage\of hatched eggs and lethal dose of 50%
larvae (LDso) were figure out.

Results and Discussion: Fifty out of 290 examined livers (17:24%) were positive for F. hepatica infection.
The highest infection rate of F. hepaticawas foundiin spring (6.89%). There was significant difference
between percentage of the hatched eggs and both treated with albendazole and rafoxanide and control
groups. The average of the hatched eggs of k. hepatica was lower in rafoxanide treated group (19.6£17.6)
than albendazole treated ;group (32.8+14.9) and cantrol group (35.4+12.1). LDso did not demonstrate
resistance to albendazole (32.75%) and rafoxanide (19.5%) in treated groups.

Conclusions: This study significantly demanstrated expected effect of examined anthelmintic drugs, i.e.
Albendazole and Rafexanide on eggyhatching of F. hepatica. The study also uncovered that the helminths
were less sensitive to Albendazole than Rafoxanide. It was also concluded that there was no resistance to
albendazole and rafoxanide in sheep in the region. It is therefore recommended that farmers correctly
applied anthelmintic drugseand raised their awareness on drug control principles.

KEY WORDS: Drug resiitance, Albendazole, Rafoxanide, Fasciola hepatica, Sheep.
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