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WAAVP2019  27 th Conference of the World Association for the Advancements of Veterinary Parasitology 64 th American Association of Veterinary Parasitologists Annual Meeting 63 rd Annual Livestock Insect Workers Conference both goat and sheep farms. The greatest changes were for moxidectin, and these were significantly greater for goat than sheep farms (p<0.0001). Prevalence of resistance to moxidectin progressively increased over the 3 time intervals for goat (28%,38%,56%) and sheep (3%,18%,40%) farms, with mean IC50 (nM) increasing from 592,225 (2000-2006) to 2433,1761 (2011-2016) for goat and sheep farms, respectively. The time series model for moxidectin on goat farms confirmed that low resistance was initially detected, followed by full resistance during the later years. For sheep farms, an increasing trend was demonstrated where susceptibility was shown initially, which then moved to suspected resistant in the middle-years, and is currently moving toward full-resistance. Total anthelmintic failure (resistance to all 3 classes plus moxidectin) increased over time from 3% to 35% and 3% to 10% for goat and sheep farms, respectively. These data and the time series analyses performed provide interesting insights into changes occurring in resistance levels over time, and differences in changes between drugs and hosts. Though worse on goat than on sheep farms, these data indicate a severe situation exists in the USA with regard to anthelmintic resistance.

OA31.03 Evidence of Widespread Anthelmintic Resistance in Cattle in Ireland

Ms. Anne Kelleher During 2017 and 2018 a more extensive survey was conducted in Ireland to determine the extent of AR in the Irish cattle population. A total of 24 dairy-to-beef farms were recruited for the study and on each farm groups of 20 first grazing season calves were treaded with either benzimidazole (BZ), levamisole (LEV), ivermectin (IVM) or moxidectin (MOX) (not all drugs were tested on every farm). Faecal egg count reduction was determined from pre-and post-treatment faecal samples. Faecal egg counts were determined using the mini-FLOTAC technique (sensitivity of 5 eggs per gram). Pooled pre-and post-treatment faecal cultures were also established. Reduced BZ efficacy (range 15%-93%) was recorded on 71% (12/17) of farms; 25% (3/12) of the farms recorded reduced efficacy for LEV (range 79%-90%). All the farms tested (100%; 17/17) showed reduced IVM efficacy (range -228%-89%) and 75% (9/12) of the farms recorded reduced efficacy against MOX (range 1%-93%). Cooperia and Ostertagia were the predominant nematode genera present on all farms. Surprisingly, Ostertagia was identified as the main nematode species (> 50%) surviving treatment in 89% BZ, 33% LEV, 23% IVM and 12.5% MOX resistant farms. Results from this study indicates that AR is widespread on cattle rearing farms in Ireland and that strategies to manage and minimise AR are urgently needed. The control of parasitic nematodes impacting animal health relies on the use of broad spectrum anthelmintics. However, intensive use of these drugs has led to the selection of resistant parasites in livestock industry. In that respect, there is currently an urgent need for novel compounds able to control resistant parasites. Nicotine has also historically been used as a de-wormer until modern anthelmintics were marketed. The pharmacological target of nicotine has been identified in nematodes as acetylcholine-WAAVP2019  27 th Conference of the World Association for the Advancements of Veterinary Parasitology 64 th American Association of Veterinary Parasitologists Annual Meeting 63 rd Annual Livestock Insect Workers Conference gated ion channels. Nicotinic-sensitive acetylcholine receptors (N-AChRs) therefore represent validated pharmacological targets than remain largely under-exploited.

OA31.04 Nicotine-Sensitive Acetylcholine

In the present study, we developed an automated larval migration assay (ALMA) and showed that nicotinic derivatives (anabasine/nornicotine) efficiently paralyzed a multiple (benzimidazoles/levamisole/ pyrantel/ivermectin) resistant field isolate of Haemonchus contortus. Additionally, using Caenorhabditis elegans as a model, we confirmed that the N-AChRs subtype contributes to the anthelmintic effect of nicotinic analogs. Interestingly, the functional expression of the homomeric N-AChR from C. elegans and the distantly related horse parasite Parascaris equorum in Xenopus oocytes highlighted some striking differences in their respective pharmacological properties towards nicotine derivative sensitivity. Noteworthy, nicotine and anabasine were more potent than ACh in activating the P. equorum N-AChR as revealed by their respective EC50 values (2.9 ± 0.5 µM and 1.7 ± 0.1 µM versus 6.4 ± 1.1 µM, respectively), unlike nornicotine (34.9 ± 7.2 µM) whereas the potency series for the C. elegans N-AChR was Nic > ACh = Ana > Nor. Taken together these results validate the exploitation of the N-AChRs of parasitic nematodes as targets for the development of resistance-breaking compounds.

OA31.05 Anthelmintic Combinations: A Sustainable Strategy to Optimize Parasite Control on Commercial Cattle Farms?

Dr. Candela Canton 1 , Dr. Laura Ceballos 1 , Dr. Laura Moreno 1 , Veterinarian María Paula Domínguez 1 , Ms. Lucila Canton 1 , Veterinarian Miguel Buffarini 2 , Dr. Carlos Lanusse 1 , Dr. Luis Ignacio Alvarez 1 1 Laboratorio de Farmacología, Centro de Investigación Veterinaria de Tandil (CIVETAN), UNCPBA-CONICET-CICPBA, Tandil, Argentina, 2 EEA INTA Gral. Villegas, Gral. Villegas, Argentina In an attempt to minimize therapeutic failures following anthelmintic treatments and to delay the development of resistance, the combined use of nematodicidal compounds with different mechanisms of action has been proposed. A pharmaco-parasitological assessment of different nematodicidal combinations was performed at different cattle commercial farms in Argentina. The Ivermectin(IVM)-ricobendazole(RBZ), IVM-levamisole(LEV) and RBZ-LEV combinations were assessed in calves naturally infected with susceptible/resistant gastrointestinal nematodes. The observed pharmacokinetic(PK) data demonstrated that the co-administration of two anthelmintics did not modify the plasma PK behaviour of either drug in cattle. In fact, no adverse PK interactions were observed after each combined treatment. Similar PK parameters(P>0.05) were obtained between the single-drug and the combined-based strategies. The IVM-RBZ, IVM-LEV and RBZ-LEV combinations were the only treatments achieving 100% clinical efficacy, even when a highly IVM-resistant Haemonchus spp. isolate was present(45% efficacy for IVM alone). In fact, the combination IVM-RBZ maintained its 100% efficacy against an IVM-resistant Haemonchus spp. population over the last five years. Additionally, the weight gain was significantly higher in calves treated with the IVM-RBZ combination. Overall, after the combined treatments only a therapeutic additive effect is achieved. However, the efficacy of IVM-RBZ against nematodes resistant to IVM and RBZ was greater than an additive effect. In fact, in two farms with multiple resistance to IVM and RBZ, while the efficacies during the first year of study were 54%(IVM), 84%(RBZ) and 98%(IVM-RBZ) in Farm A, the egg reductions were 40%(IVM), 64%(RBZ) and 90%(IVM-RBZ) in Farm B. During the second year of study, the high efficacy of the combination IVM-RBZ could be maintained in Farm A(97%), but not in Farm B(67%). Overall, the potential advantages of anthelmintic combinations should be carefully assessed before being extensively recommended. Their rational use should be strongly supported by pre-treatment diagnosis and considering the epidemiological situation of each individual farm.
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  In 2014 AR was reported for the first time on two cattle farms in Ireland.
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	Irish beef production is predominantly
	pasture based with the result that grazing
	cattle are exposed to a number of different
	gastrointestinal nematodes. Irish farmers rely
	heavily on anthelmintic treatments to control
	helminth infection. Although anthelmintic
	resistance (AR) is more commonly reported
	in sheep it has been increasingly reported in
	cattle worldwide.