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ABSTRACT 

The main objective of research was to find out the prevalence of helminth infestation and 

the status of anthelmintic resistance in the calves in Patna and its surrounding areas. For the 

research, we targeted the calves of 0 to 6 months of age. 

Collected faecal samples of calves of targeted category on zero Day was examined under 

the microscope and saw the worm infection was in the collected faecal samples. The infected 

samples were separated from the infection-free samples. Faecal samples with helminth infestation 

was selected for further research. 

The following three parameters to be positive for parasitic egg when processed further in 

study to determine the level of anthelmintic resistance in selected faecal samples- 

       (i)   EGG PER GRAM (EPG)  

       (ii)  FECRT 

       (iii) EGG HATCH ASSAY (EHA)  

All the helminth infested calves were divided into four groups, each consists of 10 animals. 

The first group was not given any medicine for treatment and kept as positive control. The second 

group of calves (T1) were given fenbendazol. The third group (T2) was given ivermectin and the 

fourth group (T3) was given levamisole. 

All the helminth infested calves were put on for EPG (egg per gram) count in the samples 

collected on day zero. After treatment, on day 14th, again the status of eggs of helminth was observed 

in the faecal samples of all the calves by EPG. 

In FECRT results, the percentage value of FECR is less than 90%. In research FECR values 

were found for fenbendazole, ivermectin and levamisole to be 58.33%, 65% and 84.21% 

respectively which were in different percentages for all the drugs used, showed that the helminth 

has acquired resistance to the drugs used in the treatment groups  T1, T2 and T3.  

EHA was used to measure the amount of anthelmintic drug resistance, at three different 

concentrations (concentration1, concentration2 and concentration3) of these three medicines 

were used whose quantity was 1µg/ml, 5µg/ml and 10 µg/ml respectively. Helminths were found 

to be developed resistance to concentration1 of all three drugs. Resistance to even concentration2 

of fenbendazole and levamisole were found. The resistance against the concentration3 of these 

drugs was not developed in all the three anthelmintic drugs and these medicines were still effective 

at higher concentration. It was also found that the resistance against the concentration2 of 

levamisole did not develop in helminth.  

Therefore, the results can be proved to be very helpful in dealing with helminth infestation and 

anthelmintic resistant in future. 
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INTRODUCTION 
 

Animal husbandry is an important part of agriculture which plays an important role in the 

economy of the country. Livestock production is a foremost earning source for the agricultural 

sustainability of poor farmers in rural areas, especially when crop production is not a profitable 

source of income (Khajuria et al., 2013; Ahmed et al., 2020). 

 In recent years, a rapid increase in both the prevalence and magnitude of anthelmintic 

resistance, has increased tremendously (Kaplan et al., 2012). Helminth infestation in animals 

have adverse effects on its health. Gastrointestinal nematode is a major problem in animals. Due 

to helminth infestation, stockbreeders have to suffer with a huge financial loss. Parasitism has 

always caused major problems in achieving maximum output from livestock production systems 

(Mehmood et al., 2017; Ijaz et al., 2018; Nasir et al., 2018; Zafar et al., 2019; Ahmad et al., 

2019; Batool et al., 2019; LI et al., 2019a, 2019b; Khater et al., 2020; LI et al., 2020). These 

parasites affect the cattle’s health which leads to decreased production and Average Daily Gain 

(ADG), resulting in estimated economic losses at over $2.5 billion a year for cattle producers 

(Williams and Loyacano, 2001). The tropical environmental condition of India is much favorable 

to survival and spread of helminths. Animals get infected with parasites by consumption of 

contaminated soil and grasses. These worms have to be removed so, animals should be provided 

with suitable anthelmintic drugs in regular interval of time to keep animals free from various 

types of helminths. Doing so makes animal grow fast and produces better milk and meat. 

Parasitic infections leads to loss of blood in animals, reduced body weight, reduced milk 

production, low fertility rates and increased mortality. Due to helminth infestation in stomach of 

milch animals performance decreases and milk production falls and meat animals weight does 

not increase, due to which the livestock industry suffers huge economical losses. Severe 

infection inflicts a substantial impact on milk, meat and wool production, reduces weight gain by 

23-63%, and in 25% cases death occurs before weaning (Singh et al., 2015). 

Anthelminthic resistance has evolved as a serious problem for the control of many 

species of important livestock helminths. The problem of gastrointestinal helminths infection are 

an important cause of disease and creates significant threat to health and production losses in the 

live stocks industries throughout the world (Fikru et al., 2006) Gastrointestinal (GI) parasites 

cause impaired digestion and affect the absorption of minerals, particularly calcium and 

phosphorus (Speedy 1992). 

1              
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In normal doses (fenbendazole at the dose rate of 10mg/kg b.wt, ivermectin at the dose rate of 

0.2mg/kg b.wt, levamisole at the dose rate of 7.5mg/kg b.wt), the anthelmintic drug is not 

effective on the worm because in animals the efficacy to that anthelmintic is reduced. 

“Drug Resistance” is defined as the ability of worm in a population to survive drug 

treatment that are generally effective against the same species and stage of infection at the same 

dose (Sangster, 1999). Repeated treatment with frequent use of anthelmintic reduces the number 

of susceptible parasites, but increases the proportion of resistant parasites in the heard of 

animals. Parasites become resistance to that drug by giving a low dose of anthelmintic drug 

below recommended dose. Resistance also occurs by using the same anthelmintic for long time. 

               Parasites are prolific breeders, therefore, the development of resistance increases 

quickly and thus anthelminthic resistance spreads fast to animals. Anthelmintic resistance 

appears in the newborn and young animals with greater intensity than in the adult animals. It is 

important to detect anthelminthic resistance early in the course of its development, so that 

appropriate controlling strategies can be devised and implemented to reduce the spread of 

anthelmintic resistance in worms. 

Anthelmintic resistance in animals will become a major worldwide barrier to livestock 

production if ignored and anthelmintic drug will be completely ineffective. Intensive use of 

anthelmintic drugs in the livestock industry has led widespread resistance among all the existing 

anthelmintic. Various methods and tests have been described to explain which drugs are still 

effective against a particular parasite population on a farm and it would enable the choice of 

effective anthelmintic drug in the field. 

Since, there is very little or no information is available on the efficacy of the broad-

spectrum anthelmintic against worm infestation in calves in Bihar. Therefore this study has been 

undertaken to determine the prevalence of worm infestation and anthelmintic resistance in dairy 

calves with following objectives- 

1. To study the prevalence of helminth infestation in different age groups of calves in and 

around Patna. 

 2. To study the efficacy of different anthelmintic drugs in calves. 

 3. To study the resistance against different anthelmintic drugs in calves. 
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Purpose of the study 

 
• There is very little or no information is available on the efficacy of the broad 

spectrum anthelmintic against worm infestation in calves in Bihar. 

• The aim of this study is to determine the prevalence of worm infestation and 

anthelmintic resistance in dairy calves. 

 

Definitions of Terms 

Helminths. Macroscopic parasitic worms that are characterized into three broad groups: 

Cestodes, Trematodes and Nematodes (Castro, 1996). 

 

Anthelmintic - Any medications that is designed to kill parasitic worms, both internally and 

externally (Merriam-Webster, n.d.). 

 

Anthelmintic resistance (AR) - defined as the ability of worm in a population to survive drug 

treatment that are generally effective against the same species and stage of infection at the same 

dose. 

 

Fecal Egg Count (FEC)- Quantifiable interpretation of the parasitic load of an individual  based 

on a ratio of fecal material and flotation solution under a McMaster slide to determine the 

amount of Eggs Per Gram (EPG) are in the sample (Nielsen, 2015). 

 

Fecal Egg Count Reduction Test (FECRT)- An equation used to determine the rate of parasitic 

resistance to anthelmintic on market by conducting a FEC on day zero and again on day 14th  

then comparing the two with a mathematical formula. If FECRT’s are reduced by 90% after the 

day 14th administration, the anthelmintic given in considered to be resistance to parasites in the 

herd. (Gasbarre, 2014). 

 

Egg hatch assay (EHA)- The assay is less time consuming, easier and results are obtained 

faster when compared with other detection tests such as faecal egg count reduction test (FECRT) 

and larval development assay (LDA) 

 

*********** 
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 REVIEW OF LITERATURE 

 

• Waller et al. (1987) demonstrated that nematodes of domestic animals have shown 

resistance to common anthelmintic especially in worm and humid parts of the world. This 

has been suspected to be due to frequent dosing and poor therapeutic strategies. 

 

• Shalaby et al. (2013) observed that the frequent use of the same group of anthelmintic, 

use of anthelmintic in suboptimal doses, prophylactic mass treatment of domestic animals 

and frequent and continuous use of a single drug have contributed to the widespread 

development of anthelmintic resistance. 

 

• Hepworth et al. (2015) recommended to keep animals on dry lot for 12 to 24 hours after 

deworming to ensure that eggs and larvae that survive the anthelmintic are not deposited 

on safe pasture then he presupposed that 24 hours after treatment there should not be 

viable helminth eggs; therefore, the hatching of viable eggs seven days after treatment in 

their study is an indication that the worms survived. 

 

• Howell et al. (2008) demonstrated that Ivermectin being the most widely used because of 

its effect against ectoparasites has been grossly overused; hence it is highly susceptible to 

resistance development. 

 

• Macial et al. (1996) described that anthelmintic resistance(AHR) in GIN can however 

arise due to risk factors associated to the use of anthelmintic, such as under-dosage, 

overuse, and use of the same chemical compound without rotation. 

 

• Leathwick and Luo (2017) suggested that avoiding routes of administration with low 

bioavailability has been suggested. The better efficacy was found with orally applied than 

injectable or pour-on drugs. He also evaluated the change in gene frequency at different 

dosing rates and concluded that AHR was increased at a lower and more variable dose. 

 

2 
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• Sutherland and Leathwick (2011) suggested that oral application was recommended most 

often because injectable drugs may result in a temporary suppression of the nomatodes 

egg production, which complicates the interpretation of the results. 

 

• Barnes et al. (1995) suggested that efficacy of the drugs might be improved by 

combining multiple drugs rather than administering a unique drug. 

 

• Leathwick (2012) suggested that it will be beneficial if we practice the use of drugs 

rationally despite a certain degree of lateral resistance between drugs of the same 

chemical group. 

 

• Campbell and Benz (1984) reviewed that the efficacy of ivermectin in cattle by 

confirmed high efficacy for the majority of GIN found in cattle. Their study suggested 

that a low effectiveness of ivermectin for most nematodes genera. 

 

• Kaplan and Vidya Shankar (2012) demonstrated that this effect might be explained by a 

possible overuse of ivermectin over the years. Resistance of ivermectin was found to be 

relatively common and widespread. 

 

• Lespine et al. (2012) described that under-dosing may cause increased AHR. Their 

results indicate that efficacy of levamisole increased proportionally with increasing 

dosing, indicating a correct administration of anthelmintic drugs in most studies.  

 

• Gasbarre et al. (2009a) demonstrated that an interval of 7 days may be insufficient for a 

complete efficacy of ivermectin. 

 

• Sutherland et al. (2009) described that the resistance to the BZ appears to involve all the 

major species infecting cattle, which could reflect the extended period of use since their 

introduction in the 1960s. 

 

• Demeler, J. et al. (2010) and Taylor, M.A. et al. (2002) described that the accurate 

determination of resistance status in GIN infecting cattle is more difficult than in small 
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ruminants. This is partly because egg output in feces tends to be lower, which makes 

accurate calculation of drug efficacy problematic. 

 

• Gasbarre, L.C. et al. (2009) suggested that the availability of highly effective 

anthelmintic drugs has allowed changes in the manner in which livestock are farmed with 

increased stocking rates and reductions in the use of alternative control practices. 

 

• Borgsteede et al. (1992) stated that using the EHT for detection of either BZ or 

levamisole resistance in trichostrongylid nematodes of cattle. However, to date no 

standardized EHT protocol for which data on the repeatability of data generated within 

laboratories and reproducibility of result between laboratories has been published. 

 

• Edmonds et al. (2010) demonstrated that over the past decade there have been increasing 

numbers of reports of anthelmintic resistance in gastrointestinal nematodes of cattle 

worldwide, and most of these concern resistance to the ivermectin. 

 

• Suarez and Cristel (2010) demonstrated that resistance to ivermectin, benzimidazole and 

to both ivermectin and benzimidazole was present on 60%  

(15/25), 32% (8/25) and 28% (7/25) of farms respectively.  

 

• Levamisole resistance was not detected. Across all 25 farms the mean reduction in FEC 

for ivermectin, benzimidazole and levamisole were 81.0, 93.3 and 97.6% respectively. 

 

• Soutello et al. (2007) stated that in Sao Paulo state, Brazil, 23 of 25 cattle farms had < 

90% reduction in FEC following treatment with ivermectin, and on 19 of these farms 

reductions in FEC were < 50%. 

 

• Waghorm et al. (2006) stated that all laboratories participating in EHA used the standard 

methods developed by the National Committee for Clinical Laboratory standards. 

Equivalent methods and standards have so far not been stablished for in vitro testing of 

anthelmintic resistance. In the face of increasing anthelmintic resistance, such 

standardized methods are requires in bovine nematodes. 
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• Sargison et al. (2009) stated that route of administration is also important; pour-on 

formulation is cattle may yield reduced efficacy that is not consistent with a diagnosis of 

resistance and thus should not be used in a FECRT for the purpose of establishing the 

presence or absence of resistance on a farm. 

 

• Kochapackdee et al. (1995) stated that the percentage of FECR after treatment was 

calculated as follows:- %FECR =[1 − (arithmetic mean FEC post treatment ÷

arithmetic mean FEC pre treatment] × 100%. Resistance was considered present if 

both the %FECR was less than 95% and the lower limit if the 95% confidence 

interval(CI) less than 90%, doubtful if only one criteria was met and absent (susceptible) 

in all other cases (Coles et al., 1992) 

 

• Baiak et al., (2018) noted that Mode of application interfered (P < 0.05) with the efficacy 

of anthelmintic drugs in cattle.Efficacy of orally applied drugs (90%) was superior to that 

of injectable (78%) and pour-on drugs (77%). Injectable drugs did not differ (P > 0.05) 

from pour-on drugs. 

 

• Lawal-Adebowale et al., (2012) implicated that the plant could be a good alternative to 

the commonly used synthetic anthelmintic. The plant is also readily available and it is 

found as a shrub in most rural backyard gardens in developing countries. 

 

• Certain climate conditions may favor the development of nematodes. Simultaneously, the 

immune system response to infections resulting from the increased presence of 

nematodes may be reduced due to stress associated to unfavorable climate conditions 

such that AHR to drugs will augment (Amarante, 2014). 

 

• Vercruysse et al., (2013) noted that negative impact of GIN on livestock farms is further 

exacerbated by the escalating spread of anthelmintic resistance (AR).  

 

• Charlier et al., (2018) mentioned that the diagnosis of gastrointestinal helminth infection 

is mainly based on the detection of worm eggs through faecal egg counts (FEC). 
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• Charlier et al., (2014) suggested that one of the options to make GIN control practices 

more sustainable is to lower drug application frequency by targeting treatment (TT) to the 

whole group of animals when infection is high while preserving a pool of unexposed 

parasites in refugia as free-living stages. 

 

• Kohler et al., (2001) described that each class of anthelmintic has a unique mode of 

action against parasites. Imidazothiazoles (IM), such as levamisole, are acetylcholine 

agonists that act on the nervous system of the parasite. 

 

• Mansour et al., (2002) described that acetylcholine agonists drugs cause muscle 

contraction and paralysis in the helminth, resulting in the eventual expulsion of the 

parasite from the body. 

 

• Monteiro et al., (2011) observed that broad-spectrum anthelmintic are more commonly 

used in ruminants because they are capable of eliminating large numbers of parasites, 

besides being of easy administration and safe to the hosts.  

 

• Burke et al., (2005) evaluated that the highest resistance has been observed with 

ivermectin and albendazole or fenbendazole and low to moderate resistance has been 

observed with levamisole.  

 

• Anon et al., (2007) conducted a survey that anthelmintic resistance has been reported in 

both the commercial and resource-poor farming sectors in at least 13 countries, and, the 

situation is considered the worst in the world, with high levels of Haemonchus contortus 

resistance to all classes of anthelmintic. 

 

• Jackson et al., (2001) noted that there are anthelmintic still available, but multiple drug-

resistant helminth strains have quickly developed, and producers and animal health 

professionals must now seek alternative methods of treatment and prevention.  

 

• Sangster et al., (2018) demonstrated that resistance has already developed to two new 

active ingredients, monepantel and derquantel. This was despite spiroindole- derquantel-

being marketed as a combination product to slow the development of resistance.  
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• Sutherand et al., (2011) surveyed that in recent years AR has become evident that this is 

also an emerging problem for cattle. 

 

• Torres-Acosta et al., (2012) described that resistance against drugs belonging to the same 

anthelmintic drug class is called side resistance, whereas cross and multidrug resistance 

refer to resistance against two or multiple drugs belonging to different anthelmintic drug 

classes. 

 

• Vijayasarathi et al., (2016) noted that the main factors for the selection for anthelmintic 

resistance are high-treatment frequency, under dosing and the use of the same 

anthelmintic class over several years. 

 

• Cernanska et al., (2008) evaluated that drugs individually or in combination, together 

with the risk of under dosing and continued use of one class of anthelmintic, irrespective 

of efficacy status are frequently encountered factors enhancing development of 

anthelmintic resistance. 

 

• Borges et al., (2015) & Da Cruz et al., (2004) noted that many livestock studies report an 

inefficient management system, as well as, a lack of knowledge about the correct use and 

dosage of drugs and not respecting the interval time between dosage administrations. 

 

• Lacey et al., (1994) described that BZ resistance in livestock has been widely distributed 

throughout the world since the development of the drugs in the early 1960s. 

 

• The origin of BZ resistance in livestock has been speculated about. The animal migration 

and gene flow among nematodes as well as spontaneous mutations and the presence of 

rare alleles in the population, could be responsible for the spread of resistance among 

animal nematodes. 

(Silvestre et al., 2002; Humbert et al., 2001; Roos et al., 1990) 

 

• Coles et al., (19992) noted that the egg count using the McMaster chamber, and several 

variations on the original technique, is the most frequently used technique to conduct the 
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FECRT. The FECRT is an in vitro test that provides an estimate of anthelmintic efficacy 

by comparing worm egg counts from animals before and after treatment. 

 

• Haryuningtyas et al., (2001) demonstrated that in vitro research stated that goats on farms 

in Lithuania stated that 61.9% were resistant to Ivermectin, 33.4%, and Levamisole, also 

100% to Benzimidazole from 13 goat farms. Anthelmintic resistance had occurred if their 

use was continuous without prior examination and antihelmintic with incorrect dosage. 

 

• Verma et al., (2018) noted that the frequent usage of anthelmintic such as Albendazole 

and Ivermectin cause resistance by mutation gene of helminths. The Albendazole has 

caused β -tubulin isotype 2 mutations, deletion, and also altered metabolism and/or 

uptake of helminths and The Ivermectin has been reported to cause Mutations in GluCl 

and/or GABA-R genes of helminths. 

 

• Borges et al., (2013) evaluated that anthelmintic resistance has an impact on treatment 

costs and productivity. The results stated that a decrease in body weight between 9.05-9.4 

kg had occurred in cattle that had anthelmintic resistance compared to cows that were not 

resistant. 

 

• Faecal Egg Count Reduction Test (FECRT) is one of the methods to measure of 

anthelmintic resistance of gastrointestinal helminth that recommended by The World 

Association for the Advancement of Veterinary Parasitology (WAAVP). 

 

• Kudo et al.,(2014) [14] reported that faecal egg count (FEC) reduction of Ivermectin at 

14 days post-treatment ranged from 16 to 87% in 2009 and from 24 to 96% in 2010 of 

northern Japan in 2009 and 2010. 

 

• Blackhall et al., (1998) reported that AR caused by a change in the gene frequency of that 

population resulting from drug selection. 

 

• Kaplan et al., (2002) suggested that lacking a better method, FECRT remains the 

practical gold standard for detecting resistance in the field. 
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• Craven et al., (1999) demonstrated that correlations between in vitro and in vivo studies 

for anthelmintic resistance were found to be poor and they were not able to use the 

outcome of one test to predict the result of another. 

 

• Rajagopal et al., (2017) described that benzimidazoles are extensively used for nematode 

control in livestock leading to the development of drug resistance which has now evolved 

as a major problem worldwide. The first report of benzimidazole resistance in India was 

by Varshney and Singh (1976). 

 

• Calvete et al., (2012) EHA based on discriminating doses will also be useful in situations 

when there are no sufficient nematode eggs available for assaying all the drug 

concentrations. 

 

• Gasbarre et al., (2014) noted that the control of parasites in dairy cattle relies most 

commonly on commercially available anthelmintic drugs; however, resistance to 

anthelmintic drugs by GINs has increased over the last few years. 

  

• Devi et al., (2014) noted that frequent and prolonged use with undiscriminating 

dministration and improper formulations of synthetic drugs has regrettably led to an 

upsurge in resistance in the parasites against these salts. 

 

• Sanyal et al., (2003) demonstrated that resistant parasites become more pathogenic, 

prolific and acquire increased adaptability and survivability in all their free-living phases 

in the host. 

 

• Qadir et al., (2010) noted that apart from resistance against anthelmintics, toxic residues, 

the high cost of production and the unavailability and inaccessibility of these synthetic 

drugs, especially in remote rural areas, have spurred investigations to explore alternative 

methods.  

 

• Among the alternatives, botanicals have been very effective against a wide range of 

parasites. (Abbas et al., 2017a, 2017b, 2018, 2019; Hussain et al., 2017; Idris et al., 2017; 

Zaman et al., 2017; Khater et al., 2018; Fayaz et al., 2019). 
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• Calvet et al. (2012) demonstrated that egg hatch assay (EHA) based on discriminating 

doses will also be useful in situations where there are no sufficient nematode eggs 

availablke for assaying all the drugs concentrations. Hanna et al. (2010) shown that the 

machinery for egg formation can be disrupted very severely by triclabendazole treatment. 

Prichard, (2008) showed that the benzimidazoles have many benefits, including the 

following- 

(i) Selectivity and relatively low mammalian toxicity. 

(ii) Broad spectrum of activity 

(iii) High efficacy 

(iv)  Ease of administration and  

(v) Low cost. 

Suarez and Cristel, (2007) show that resistance to ivermectin, benzimidazole and to both 

ivermectin and benzlmidazole was present on 60% (15/25) 32% (8/25), and 28% (7/25) of 

farms respectively. 

 

*********** 
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MATERIALS AND METHODS 

 

Place 

 

• The present study was conducted in Department of Veterinary Medicine, Bihar 

Veterinary College, Bihar Animal Sciences University, Patna 

 

Sources of Calves 

 

• The study were carried out on calves of ILFC and few private farms in and around 

Patna 

• (Animals free from anthelmintic for at least 8 weeks) were selected for the study 

•  All samples of such animals were brought to Department of Veterinary Medicine for 

the study 

Therapeutic study 

 

1. In vitro study was carried out in Department of Veterinary Medicine and in vivo 

ILFC, BASU Patna and few private farms in and around Patna  

(Therapeutic trials of anthelmintic were done on all the positive animals found positive in private 

farms.) 

 

Experimental Design  

•  The experimental calves were randomly divided into four group viz. T1, T2, T3 and C. 

Each consisting of 10 animals. The calves in group C were kept as control and were not 

treated with any medicine. The group T1 was treated with fenbendazole at the dose rate 

of 10mg/kg b.wt. The calves in group T2 were administered ivermectin at the dose rate of 

0.2mg/kg b.wt. The calves in group T3 were administered with levamisole at the dose 

rate of 7.5mg/kg b.wt at day zero and fecal smear were seen as if it is still passing 

helminthic eggs/larva or not. 

 

3 
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AGE GROUP 

0-6 months age groups of calves screened for the helminth infestation. 

  All animals randomly divided into three groups. 

 

Efficacy of Medicine:  

 

The efficacy of each drug was assessed in term of reduction in the number of ova 

following treatment. For this, the faecal samples were collected on day zero and 

subsequently on 14th day post treatment using egg per gram counting technique as 

described before. The efficacy of all three drugs were evaluated on the basis of negative 

faecal sample (i.e. declining rate of epg) on post supplementation days.  

 

Treatment groups 

C   : Control group of calves without treatment. 

T
1  

: Treatment group of calves has given Fenbendazole. 

T
2
  : Treatment group of calves has given Ivermectin. 

T
3  

: Treatment group of calves has given Levamisole. 
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Experimental design of anthelmintic trials in calves 

Group No. of calves Anthelmintic used Days of Observation 

0th day 14th 

T1 10 Fenbendazole@10mg/kg b. wt 

 

 

 

Faecal sample examination. 

 

T2 10 Ivermectin @ 0.2mg/kg b. wt 

 

T3 10 Levamisole @ 7.5mg/kg b. wt  

 

C 10 Control (untreated) 

 

 

 

 STATISCAL ANALYIS: Statistical analysis were done with the method of snedecor and cochrn 

(1991) analysis. 
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To study the prevalence of helminth infestation in different age groups of 

calves 

The fecal samples from calves were collected from different parts of Patna such as; Raja 

Bajar, Beur, Danapur, Sipara, Digha, Gardanibag, ILFC, BVC Patna, Kankarbagh. Thereafter the 

fecal samples were screened for helminth infestation. The qualitative estimation of presence of 

egg of helminth has been done by fecal smear examination. A total of 54 samples were collected 

majority of them (40 calves) were found +ve for helminth infestation. The +ve animals were 

selected for further study. 

 

Direct Smear Method: 

A small quantity of fresh faces was placed on a slide, mixed with a small droplet of water 

or normal saline, with the help of needle evenly spread over the slide, a coverslip placed on the 

fluid and examined under 10x followed by 40x. 

 

 

(a)             (b) 
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                                                                    (c) 

Fig. 1. Faecal smear examination.  (a) Smear making  (b) H. Contortus  (c) Moneizia 

 

FAECAL SAMPLE COLLECTION 

• Faecal samples collected fresh from the rectum of the animals pre-treatment and post-

treatment in air-tight bags. All faecal samples were brought to the Department of Veterinary 

Medicine laboratory for examination and identification of gastrointestinal helminths and EPG 

by Mac Master Technique Post-treatment samples collected on 14
th.

day of treatment. EPG has 

been calculated pre-treatment and post treatment. 
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Fig. 2. Sample collection from ILFC, Patna 

 

 

 

 
Fig. 3. Sample collection from private farms, Patna 
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DIAGNOSTIC APPROACHES 

 

The presence of helminthic eggs has been determined through egg per gram 

(EPG) 
 

 We use the EPG method to look for egg-load of helminths in infected faecal samples. The 

McMaster Technique was used for estimation of   EPG. EPG gives us an accurate account of 

eggs. It also tells us the level of helminths infestation in calves. 

 

The efficacy of anthelmintic drug has been determined through:- 

FECAL EGG COUNT REDUCTION TEST (FECRT) 

Through this test, we try to know how effective a given medicine is. In FECRT, we 

calculate the percent reduction in egg-count in infected fecal samples of calves with the help of 

EPG. In this method, the value of EPG of the faecal samples of infected calves is obtained at 

zero day. Thereafter treating the calves with the desired drug such as fenbendazole, ivermectin 

and levamisole,  Again on day 14th fecal sample were collected and EPG count were done as per 

above procedure. 

 

Anthelmintic Resistance has been determined through:- 

EGG HATCH ASSAY (EHA) 

EHA is conventional tests, was done in vitro to assess the efficacy/resistance of 

anthelminthic drugs in question. The assay is less time consuming, easier and results are 

obtained faster when compared with other detection tests such as faecal egg count reduction test 

(FECRT) and larval development assay (LDA). 

 

 

EGG PER GRAM (EPG) 

 
The process of the EPG technique is mainly used to see egg-load in faecal samples. In 

this process, first we took 2 grams of infected faecal sample and mixed it in 28 ml of sheather's 

solution. (sheather's solution- 454 gm of table sugar + 355 hot water)  After this, with the help of 

a sieve, we filter the solution in another vessel. Using disposable pipette or syringe, we take 1 cc 
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of solution and carefully fill it in the Mc Master slide. Then, we observed McMaster slide under 

10x microscope and counted the egg in each chamber of the Mc Master slide.  

        We did this process for 40 infected samples which were divided into 4 groups. This 

revealed the egg-load in all the infected samples.     

 

 

BY McMASTER TECHNIQUE 
 

                     

         2grm feces taken                                Count all eggs in each chamber 

                                                                        

 

         Sheather’s soln (28ml) 
 

                                                                                Place slide on 10x microscope                         

         Filtered with strainer 

 

 

        Take mixture in 1cc  

Syringe or in disposable                                 Fill McMaster slide deliberately   

         pipette                                                       with solution  
 

 

 

 
Fig. 4. Charging McMaster slide 
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Fig. 5. Examining McMaster slide under microscope 

 

 

 
(a) ( b)  

 

Fig. 6. Eggs of Helminth observed during EPG (a) Cooperia (b) Trichuris 
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The percent in faecal Egg count Reduction (FECRT)  

 
Fecal Egg Count Reduction Test (FECRT) is one of the methods to measure of 

anthelmintic resistance of gastrointestinal helminth that recommended by The World Association 

for the Advancement of Veterinary Parasitology (WAAVP). Kholik et al., (2019). To perform a 

FEC Reduction test (FECRT) a fecal egg count should be performed on Day ‘zere’ and 14
th

. The 

FECRT helps to determine the efficacy of the anthelmintic that was used. 

 

FECRT was calculated by the formula as given below: 
 

                             Pre-treatment mean EPG – Post treatment mean EPG 

Percent reduction in EPG =                                                                                            x 100 

                                                               Pre-treatment mean EPG 

 

 

The standard interpretation of the FECRT results in livestock was on the basis of following 

criteria: FECRT > 98%, highly effective; FECRT 90- 98%, effective; FECRT 80-89%, 

moderately effective; and FECRT < 80% insufficiently active or resistance 

 

EGG HATCH ASSAY  
 

EHA is made up of 2 parts. In the first procedure, we removed the egg of helminths from 

the faecal sample. We used those samples in this process in which the EPG values were high. 

First, we took 10 grams of infected faecal sample and dissolved it in 200 ml distilled water. We 

filtered the solution into 8 Clayton Lane tube. We put all these eight Clayton Lane tubes into the 

centrifuge machine and spin at 1000rpm for 2 minutes. This is followed by removing the tubes 

from the centrifuge machine and suck off the supernatant from its upper part. After this, NaCl 

solution is added to the remaining solution in the tubes till the meniscus is formed. We put a 

cover slip over the meniscus in tubes and left it for 4 to 5 hours. Further, we removed the cover 

slip and washed these in the centrifuge tube with the help of pipette. We put the centrifuge tube 

in the centrifuge machine and rotate it at 1000 rpm for 2 minutes. After removing the supernatant 

from the centrifuge tube, distilled water is added to it. Then with the help of pipette, 1ml of this 

solution of centrifuge tube is poured into the petri dish. And observed the eggs present per 

milliliter with the microscope.  
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EXTRACTION/COLLECTION OF EGGS FROM THE FECES 

 
 

                                             

                                          +                                       
 

 

                                                   Homogenise/stir/mix 

                                                                                                     

 

 

 

                                                        

                                                                                                                           Centrifuge for                                                    

                                                   Centrifuge for 2 mints at                                   2 mints at 1000 rpm                                                

                                                                  1000rpm                              

                                                                                                                                         

                                                       

             

 

 

 

 

 

 

 

 

 

 

 

10gm feces Count no. of eggs/ml 

Strain in 8 Clayton lane tube 

200ml distilled water 

Suck off supernatant 

Remove supernatant & re-

suspend the eggs in water 

Add  NaCl soln until 

meniscus form 

 Pluck off cover slip &wash 

off egg through pipette in 

conical centrifuge tube  

Put cover slip over meniscus 

& rest it for few hours 
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Fig. 7. Putting Clayton lane tube in centrifuge machine. 

 
In the second procedure of EHA, We put 2ml of the solution of eggs into the each Well-

plates. (We made three concentrations of desired drugs i.e. 01 µg/ml, 05µg/ml and 10µg/ml in 

DMSO solution).  Then in each well of the three well-plates, we poured 1ml each of the 

solutions containing 1 µg/ml, 5 µg/ml and 10 µg/ml concentrations of fenbendazole to the three 

well-plates. Now all the three well-plates are incubated at 27 °C temperature for 48 hrs. We 

added two drops of Lugol's iodine solution to all the three well plates. We emptied the three 

well-plates separately in three petri dish and observed them under the microscope. This gives us 

the number of hatched and unhatched eggs. This whole process was repeated for ivermectin and 

levamisole. 
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PROCEDURE FOR TEST 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

*********** 

 

 Add desired concon of medicine 

(i.e,µg/ml DMSO soln) in wells  

 Count hatched & unhatched eggs 

 Incubate at 27º for 48 hrs 

 Add 2 drops of lugol’s iodine 

 

 

Place 2ml eggs in each well plate 
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RESULTS 

AND 

DISCUSSION 
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RESULTS AND DISCUSSION 

 
The prevalence of helmints infestation in different age groups of calves 

 
During this study period, 54 samples were collected from in and around Patna. Forty (40) 

were found to be infected with one or more species of gastro intestinal parasites i.e; Monezia, 

H.Contortus, Cooperia, Trichuris. The prevalence of the disease was recorded as per the formula 

described below-s 

 

                                              No. of faecal samples found positive    

    Prevalence (%) =                                                                                            x 100         

                                               Total no. of faecal samples examined 

    

 

          The overall prevalence of helminth infestation in this study was found to be 74.07%.  

The prevalence rate in helminth parasitic infection in calves were found 74.04%. Almost severe 

finding has been reported by many workers across the country. As per finding of Kashyap et. al., 

(1997) 40.3% prevalence of gastrointestinal helminth was found in Malwa region of Madhya 

Pradesh and Gupta et. al., (2012) also recorded 68.93% prevalence in cattle and buffalo in same 

locality. The variation in finding with earlier report might be due to the difference in the number 

of faecal sample examining, age of the animal, geo-planetic condition of the area and period of 

study. High temperature and humidity favors the survival of infective stage of the parasite and of 

the intermediate host, managemental condition and deworming practices. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4

3
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Table 1: EPG of control group at day zero and at day 14th 

 

Calves AGE (in months) EPG (0 day ) EPG (14th day ) 

 

Calf 1 3 100 100 

Calf 2 1 50 0 

Calf 3 2 50 150 

Calf 4 4 150 100 

Calf 5 3.5 100 150 

Calf 6 2 50 100 

Calf 7 6 200 150 

Calf 8 1.5 100 100 

Calf 9 5 150 200 

Calf 10 4.5 100 150 

  Mean EPG = 105 Mean EPG = 120 

 

 

This is the first group of 10 out of 40 infected calves. The calves of this group were not given 

any medicine for treatment. As it can be seen from the table, in calf 2, calf 4 and calf 7 of this 

group, helminth infestation has decreased naturally. This could be due to the strong immunity of 

the individual calf. In all the remaining 7 calves, the level of helminths infestation was found to 

be increased in the absence of treatment. Similarly, the mean EPG of this group has also 

increased from 105 to 120 in the absence of any treatment. This clearly indicates that appropriate 

treatment is needed to fight against helminths infestation or else the level of helminths 

infestation may rise. 

 

Table 2: EPG of groupT1 at day zero and at day 14th 

 

Calves AGE (in months) EPG (0 day ) EPG (14th day ) 

 

Calf 1 2 50 0 

Calf 2 6 250 150 

Calf 3 3.5 100 0 

Calf 4 2 50 0 

Calf 5 2.50 100 50 

Calf 6 1 50 0 

Calf 7 4.5 150 100 

Calf 8 6 200 100 

Calf 9 4 100 50 

Calf 10 3.5 150 50 

  Mean EPG = 120 Mean EPG = 50 
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                             Pre-treatment mean EPG – Post treatment mean EPG 

Percent reduction in EPG =                                                                                          x 100 

    (FECRT)                                                            Pre-treatment mean EPG 

     

                                                  120 – 50 

(Fenbendazole) FECR % =                                           x 100 

                                                             120 

                                             

                                              =     58.33% 

 

 

                                           

 

 

This is the second group of 10 infected calves, which was given Anthelmintic drug named 

Fenbendazole for treatment. Looking at the table, we get to know that after treatment, calf1, 

calf3, calf4 and calf6 of this group have become completely free of helminths infestation. 

Helminths infestation has decreased in the remaining 6 calves but they are not completely 

infection free. The mean EPG of this group is reduced from 120 to 50. The value of FECR is 

58.33% which shows that the resistance is developed in Helminths against the fenbendazole.  

In majority of study, it has been found that fenbendazole is insufficiently active. FECR is 

58.33% against nematodes parasites of calves. This could be due to frequent use of fenbendazole 

as an anthelmintic drug in and around Patna. Similar kind of finding has been reported by Lacey 

et. al., (1994) who has found resistance against fenbendazole on basis of FECR.  

 

Table 3: EPG of group T2 at day zero and at day 14th 

 
Calves AGE (in months) EPG (0 day ) EPG (14th day ) 

 

Calf 1 4 100 50 

Calf 2 1.5 50 00 

Calf 3 5 150 50 

Calf 4 2 50 00 

Calf 5 1 50 00 

Calf 6 2.5 100 50 

Calf 7 3 100 00 

Calf 8 5.5 200 100 

Calf 9 1.5 50 00 

Calf 10 4 150 100 

  Mean EPG = 100 Mean EPG = 35 

 

<90% Indicates resistance 
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                                                Pre-treatment mean EPG – Post treatment mean EPG 

Percent reduction in EPG =                                                                                          x 100 

    (FECRT)                                                            Pre-treatment mean EPG 

     

                                                  100 – 35 

(Ivermectin) FECR % =                                            x 100 

                                                             100 

                                             

                                              =     65 % 

                                           
 

 

 

This is the third group and the calves of this group were given ivermectin for treatment. 

Looking at the table, it can be seen that on 14th day after treatment calf2, calf4, calf5, calf7 and 

calf9 of this group have become completely free of helminths infestation. Helminths infestation 

has decreased in the remaining 5 calves but they are not infection free. The mean EPG of this 

group is reduced from 100 to 35. The value of FECR is 65% which shows that the resistance is 

developed in helminths against the ivermectin. Kudo et. al. 2014 found in his research that the 

range of FECR for ivermectin was 16-87 % in 2009 and 24-96 % in 2010. Finding of McMahon 

et al., 2013 showed that resistance to ivermectin was 50 % in Northern Ireland. In the similar 

study, Veríssimo et at., 2012 reported 54 % resistance to ivermectin in Brazil. Waghorn et. al. 

2006b also reported that FECR for Ivermectin was 25 % which shows complete resistance. And 

according to Van Wyk at al., 1999 resistance to ivermectin was 73 % in South Africa. 

 

Table 4: EPG of groupT3 at day zero and at day 14th 

 

Calves AGE (in months) EPG (0 day ) EPG (14th day ) 

 

Calf 1 2 50 0 

Calf 2 3 50 0 

Calf 3 4 150 50 

Calf 4 1.5 50 0 

Calf 5 3 100 0 

Calf 6 6 200 50 

Calf 7 2.5 100 0 

Calf 8 3 50 0 

Calf 9 1 50 0 

Calf 10 5 150 50 

  Mean EPG = 95 Mean EPG = 15 

 

<90% Indicates resistance 
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                             Pre-treatment mean EPG – Post treatment mean EPG 

Percent reduction in EPG =                                                                                          x 100 

    (FECRT)                                                            Pre-treatment mean EPG 

     

                                                  95 – 15 

(Levamisole) FECR % =                                            x 100 

                                                             95 

                                             

                                              =     84.21 % 

                                           
 

 

 

 

 

This is the last group of calves and the calves of this group were given Levamisole for 

treatment. Looking at the table, it can be seen that after treatment, 7 calves became completely 

free from infection while 3 calves still have helminths infection. Although after treatment, a 

significant improvement in the level of infection can be seen in these 3 calves, but they’re not 

getting infection-free is a cause for concern. The mean EPG of this group decreased from 95 to 

15 which shows a significant decrease. As a result the value of FECR has come 84.21% and it is 

very close to 90%.This indicates that the level of resistance in helminths against Levamisole is 

low. Keegan at al., 2017 showed in their research that resistance to levamisole was 47 % in 

Ireland. And in another research, Easwaran et.al. 2009 reported that the range of FECR was 70-

82 % which is quite similar to our findings. 

<90% Indicates moderately effective 
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Fig. 8. Graphical representation of comparative EPG among the groups. 

 

 

 

 

 

 

Table 5: Egg hatch assay for fenbendazole 

 

 Concentration 1 

 

 

1µg/ml 

Concentration 2 

 

 

5µg/ml 

Concentration 3 

 

 

10µg/ml 

RESULT  Hatching seen            

(2 Seen ) 

Hatching seen            

(1 Seen ) 

No hatching seen     

 

 (2 Seen-non hatched ) 

CONCLUSION  Resistant  Resistant Not Resistant 

 

 

 

As it can be seen from the table, For EHA, I used three different concentrations of 

fenbendazole i.e. 1µg/ml (concentration1), 5µg/ml (concentration2) and 10µg/ml 

(concentration3). Different results are obtained for all the three concentrations. After treatment 

with fenbendazole with a concentration of 1 µg/ml, the result was 2 eggs when viewed under a 

microscope and in both eggs we found hatching. In the case of a solution with concentration of 5 
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µg/ml, I got one egg as a result and hatching is seen in it. On the other hand, I got 2 eggs as a 

result of fenbendazole solution with a concentration of 10 µg/ml, but both eggs are found to be 

unhatched. 

So, in conclusion, I find that helminths have developed resistance to concentration1 and 

concentration2 of fenbendazole while resistance to concentration3 is not developed. 

Table 6: Egg hatch assay for ivermectin 

 

 Concentration 1 

 

 

1µg/ml 

Concentration 2 

 

 

5µg/ml 

Concentration 3 

 

 

10µg/ml 

RESULT  Hatching seen            

(2 Seen ) 

50% Hatching seen            

(2 Seen – 1 hatched & 1 

no hatching ) 

No hatching seen     

 

 (2 Seen-non hatched ) 

 

CONCLUSION Resistant  Resistant Not Resistant 

 

 

 

For EHA, I used three different concentrations of ivermectin also i.e. 1µg/ml 

(concentration1), 5µg/ml (concentration2) and 10µg/ml (concentration3). As, it can be seen from 

the table, different results obtained for all the three concentrations. After treatment with 

concentration1 of ivermectin, 2 eggs were found when observed under a microscope and in both 

eggs hatching found. In the case of concentration2, I got 02 eggs as result and hatching was seen 

in 01 egg while other 01 egg is unhatched. On the other side, I got 02 eggs as a result of 

concentration3 of ivermectin, but both eggs were found to be unhatched. 

So in conclusion, I find that helminths have developed resistance to concentration1, 

partially resistance to concentration2 but resistance to concentration3 is not developed. 

Table 7: Egg hatch assay for levamisole 

 Concentration 1 

 

 

1µg/ml 

Concentration 2 

 

 

5µg/ml 

Concentration 3 

 

 

10µg/ml 

RESULT  Hatching seen            

(1 Seen ) 

No hatching seen            

(3 Seen – none has 

hatched)  

No hatching seen     

 

 (2 Seen-none has 

hatched ) 

CONCLUSION Resistant  Not Resistant Not Resistant 
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For EHA, I used three different concentrations of Levamisole also i.e. 1µg/ml 

(concentration1), 5µg/ml (concentration2) and 10 µg/ml (concentration3). As I can see from the 

table, different results are obtained for all the three concentrations. After treatment with 

concentration1 of levamisole, 1 egg were found when observed under a microscope and I found 

hatching in it. In the case of concentration2, I got 03 eggs as result and no hatching is seen in any 

egg. I got 02 eggs in concentration3 of levamisole, but both eggs are found to be unhatched. 

So in conclusion, I find that helminths have developed resistance to concentration1 but 

resistance to concentration2 and concentration3 is not developed. 

 

 

 

 

 

 
Fig.9. Hatched egg seen after 48 hrs of incubation 

 

 

 

Table 8: Percentage reduction in EPG of control group 
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Calf no. EPG (0 day) EPG (14th day) % reduction 

 

1 100 100 0 

2 50 0 100 

3 50 150 -200 

4 150 100 33 

5 100 150 -50 

6 50 100 -100 

7 200 150 25% 

8 100 100 0 

9 150 200 -33 

10 100 150 -50 

    

 1050 1200 -14% 

 9 Less than or equal to 90%  

 1 More than 90%  

 

 

 

 

 

 

Fig. 10. Graphical representation of % reduction in EPG after 14 days in control group. 

 

 

 

Table 9: Percentage reduction in EPG of T1 group after treatment (given fenbendazole) 
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Calf No. EPG (0 day) EPG (14th day) 
 

% reduction 
 

1 100 50 50% 
2 250 150 40% 
3 100 0 100% 
4 200 50 75% 
5 100 50 50% 
6 50 0 100% 
7 150 100 33% 
8 200 100 50% 
9 100 50 50% 

10 150 50 67% 
    

 1400 600 57% 
 8 Less than or equal to 90 %  

 2 More than 90 %  
 

 

 
Fig. 11. Graphical representation of % reduction in EPG after 14 days in T1 group. 
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Table 10: Comparison between observed and expected values of % reduction in EPG of control 

group and T1 group. 

 

Observed 
No. of calves in which EPG reduction- 

less than or equal to 90% 

No. of calves in which EPG 

reduction- More than 90% 

   

Control group 9 1 

   

Fenbendazole Gives  8 2 

   

 17 3 

 

 
  

Expected  
No. of calves in which EPG reduction- 

less than or equal to 90% 

No. of calves in which EPG 

reduction- More than 90% 

Control group   

 8.5 1.5 

   

Fenbendazole Gives 
8.5 

 
1.5 

 

 

 

 

 

 

Table 11: Value of chi square for fenbendazole. 

 

Chi square calculated = 0.4  

   

Chi square under probability 0.05 3.841  

Difference = -3.441  

 

 
  

  

 As the calculated Chi square value is lesser than the Chi square value under probability 0.05, the 

% reduction in the EPG after 14 days in insignificant and the drug is inefficient.  

  

 

 

 

 

 

Table 12: Percentage reduction in EPG of T2 group after treatment (given ivermectin) 
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Calf No. EPG (0 days) EPG (14 days) % reduction 

1 100 50 50% 

2 50 0 100% 

3 150 50 67% 

4 100 50 50% 

5 200 50 75% 

6 100 50 50% 

7 100 0 100% 

8 200 100 50% 

9 50 0 100% 

10 150 100 33% 
    

 1200 450 63% 

 7 Less than or equal to 90 %  

 3 More than 90 %  

 

 
Fig. 12. Graphical representation of % reduction in EPG after 14 days in T2 group. 
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Table 13: Comparison between observed and expected values of % reduction in EPG of control 

group and T2 group. 

 

Observed 

No. of calves in which EPG 

reduction- less than or equal to 

90% 

 

No. of calves in which EPG 

reduction- More than 90% 

   

Control group 9 1 

   

Ivermectin Given  7 3 

   

 16 4 

 

 
  

Expected  

No. of calves in which EPG 

reduction- less than or equal to 

90% 

 

No. of calves in which EPG 

reduction- More than 90% 

Control group 8 2 

   

Ivermectin Given  8 

 

2 

 

 

 

Table 14: Value of chi square for ivermectin. 

 

Chi square calculated = 1.26 

  

Chi square under probability 0.05 3.841 

Difference = -2.581 

 
 

 

  

 As the calculated Chi square value is lesser than the Chi square value under probability 0.05, 

the % reduction in the EPG after 14 days in insignificant and the drug is inefficient.   

 

 

 
 

 

Table 15: Percentage reduction in EPG of T3 group after treatment (given Levamisole) 
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Calf No. EPG (0 days) EPG (14 days) % reduction 

1 100 0 100% 

2 50 0 100% 

3 200 50 75% 

4 100 50 50% 

5 150 50 67% 

6 200 50 75% 

7 100 0 100% 

8 150 50 67% 

9 50 0 100% 

10 150 50 67% 
    

 1250 300 76% 

 6 Less than or equal to 90 %  

 4 More than 90 %  

 

 

 



41 

 

.                                                                                                                                             . 

Study on prevalence of helminth infestation and anthelmintic resistance in calves. 

 

 
Fig. 13. Graphical representation of % reduction in EPG after 14 days in T3 group. 

 

 

Table 16: Comparison between observed and expected values of % reduction in EPG of control   

group and T3 group. 
 

Observed 

No. of calves in which EPG 

reduction- less than or equal to 

90% 

No. of calves in which EPG 

reduction- More than 90% 

   

Control group 9 1 

   

Levamisole Given  6 4 

   

 15 5 

   

Expected  

No. of calves in which EPG 

reduction- less than or equal to 

90% 

No. of calves in which EPG 

reduction- More than 90% 

Control group 7.5 2.5 

   

Levamisole Given  
7.5 
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Table 17: Value of chi square for Levamisole. 

 

Chi square calculated = 2.4 

  

Chi square under probability 0.05 3.841 

Difference = -1.441 

 
 

 

 

   As the calculated Chi square value is lesser than the Chi square value under probability  

   0.05, the % reduction in the EPG after 14 days in insignificant and the drug is inefficient.   

 

 
 

 

Table 18: Difference in values of chi square for three drugs. 

 

Drugs  Given  Fenbendazole 

 

Ivermectin 

 

Lavamosole 

 

Difference in the calculated 

chi square value and the 

chi square value under 

probability 0.05 

-3.441 -2.581 -1.441 
 

 

 

 

 

 Note:-  From the above table, it can be observed that the value of difference in the calculated  

             Chi square value and the Chi square value under probability 0.05 is negative  

             for all three drugs, it is understood that all are non-efficient. 
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            SUMMARY AND CONCLUSION 

 

SUMMARY: 

 

 

The research is focused mainly on "Helminth Infestation and Anthelmintic Resistance in 

calves". Since it is known that helminth infestation in calves is a common problem and its spread 

is also very high. In rural areas or farms, helminth infestation occurs through various means in 

the calves, especially in young calves. Due to this, the health of the calves does not develop 

properly and in many cases the calves die. The development of healthy generation is also stunted 

due to helminth infestation. As a result, the livestock owners have to suffer a lot of economic 

loss. 

Although treatment for helminth infestation is readily available in veterinary science; but 

what is of great concern is that over time the effectiveness of the major anthelmintic drugs such 

as fenbendazole, ivermectin and levamisole are eroding. Of greater concern is that helminth is 

developing resistance to these drugs. The results of research clearly indicate that fenbendazole, 

ivermectin and levamisole have very low efficacy at normal concentrations (1µg/ml and 5µg/ml) 

and resistance has also developed against them. 

In  this research, there were 4 groups of 40 infected calves setting in the number of 10-10 in 

this way- 1. Control group  2. T1  3. T2  and 4. T3. No any medicine was given to the control 

group for treatment. Groups T1, T2 and T3 were given fenbendazole, ivermectin and levamisole 

respectively. After that, on day zere and on day 14th, the efficacy of these popular anthelmintic 

drugs was checked through EPG (Egg Per gram) and FECRT (Faecal egg count reduction test). 

The EPG value was calculated before and after the treatment for calves found infected. The 

value of FECRT was driven by means of percent reduction in the value of EPG. It is known that 

anthelmintic drugs are not effective when the percentage value of FECRT is less than 90%. And 

in research, FECRT values were found for fenbendazole, ivermectin and levamisole to be 

58.33%, 65% and 84.21%, respectively, indicating that these anthelmintic drugs are becoming 

less effective. 

Similarly, in the next phase of my research, using the method of EHA (Egg Hatch Assay), it 

was the aim to find out the level of developing resistance in helminths against these three 

anthelmintic drugs. At three different concentrations (concentration1, concentration2 and 

concentration3) of these three medicines were used whose quantities were 1 µg/ml, 5µg/ml and 

5
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10 µg/ml respectively. Helminths were found to develop resistance to concentration1 (1µg/ml) 

of all three drugs. Resistance to concentration2 (5µg/ml) of fenbendazole and levamisole were 

found.  

Despite all this, some positive and encouraging results have also emerged from research. In 

EHA, it was found that the resistance against the concentration3 (10µg/ml) of these drug was 

not developed in all the three anthelmintic drugs and these medicines are still effective. In EHA, 

it was also found that the resistance against the concentration2 (5µg/ml) of levamisole did not 

develop. 

Therefore, the results of research can be proved to be very helpful in dealing with helminth 

infestation and anthelmintic resistant in future. It is need of time to pay more attention to the 

dosage and concentrations of anthelmintic drugs while treating the helminth infestation so that 

the spread of helminth can be controlled and anthelmintic resistance also does not develop. 

 

 

CONCLISION: 

 

• It has been found that there is a rampant helminth infestation in calves. 

• The prevalence of helminth infestation was found to be 74.07%. 

• Only levamisole (84.21%) was found moderately effective and other two drugs 

fenbendazole (58.33%) and ivermectin (65%) were found resistant. 

 

 

 

FUTURE SCOPE: 

• Despite the development of strategies to minimize the development of anthelmintic 

resistance, the development of novel molecules for use in livestock should remain 

apriority. 

• AR caused by a change in the gene frequency of that population resulting from drug 

selection (Blackhall et al., 1998). So, working on molecular lever might be beneficial 

 

 

 

*********** 
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