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Abstract

Parasitism poses a significant threat to the health and productivity of grazing livestock
globally and is a primary contributor to diseases in these animals. To ensure the long-term
viability of cow-calf operations, it is imperative to adopt and implement strategies for controlling
parasites. In Alberta, Canada, one of the most common parasite control strategies is the use of
pharmaceutical interventions (i.e., anthelmintics). However, the summarized information on the
existing evidence on the effectiveness of pharmaceutical interventions in controlling
gastrointestinal nematodes (GIN) in pre-weaned beef calves, as well as how parasite control
strategies are perceived by cow-calf producers in Alberta, are unknown.

The objective of the first study was to assess the current scientific literature on the
effectiveness of pharmaceutical interventions on cow-calf operations to treat or control GIN in
pre-weaned beef calves as measured by a reduction in fecal egg count. The review found that, of
the 29 included articles, only 5 used the fecal egg count reduction test (FECRT) to evaluate the
effectiveness of pharmaceutical interventions for treating GIN. The drugs assessed in the 5
articles included albendazole, fenbendazole, doramectin, eprinomectin, and ivermectin. Studies
focusing on benzimidazole drugs consistently reported FECRT values above 96% with evidence
of greater effectiveness than the macrocyclic lactone drugs, which reported a range of FECRT
from 15% to 93%. This was the first study to assess and compile the existing literature on the
effectiveness of pharmaceutical interventions in controlling GIN in pre-weaned beef calves.

In the second study, the objective was to explore cow-calf producers’ perceptions about
on-farm parasite control strategies and to describe the on-farm parasite control practices
implemented by these respondents. Cow-calf producers in Alberta, Canada were sent a

questionnaire to recruit interview participants and to identify their current parasite control
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strategies. Fifteen respondents were interviewed via telephone to explore their perceptions of
parasite control strategies and rationale for the acceptance or rejection of parasite control
practices. The study revealed that the majority of cow-calf producers rely on pharmaceutical
parasite control products, and price was not the main factor in product selection. A lack of
familiarity with some parasite control strategies was noted, such as pasture management, where
producers often viewed parasite control as secondary or not at all when it came to pasture
management, with the management of the grass being the main factor they emphasized.
Additionally, veterinarians had influence over parasite control decisions but were not a major
source of information on fecal sampling procedures, suggesting a need for improved
communication. This was the first time the current perceptions of cow-calf producers in Alberta
regarding parasite control strategies were described.

In conclusion, the systematic review presented a concise overview of the available
evidence on the effectiveness of anthelmintic drugs in managing GIN in pre-weaned beef calves.
Furthermore, the qualitative study explored the perspectives of producers regarding parasite
control strategies. Collectively, the findings from both studies have the potential to enhance
decision-making processes related to parasite control, ultimately leading to improved animal

health outcomes and increased profitability for producers.
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Chapter 1: Literature Review and Background

1.1 Cow-Calf Operations

In Canada and many other countries, cow-calf operations are an important part of the
beef industry (Womach, 1997). In the western provinces of Canada, there are about 5.8 million
cattle on cow-calf operations (Statistics Canada, 2021). Beef calves in these provinces are
typically born in the spring, after which they undergo a variety of animal handling procedures
and management practices (Canadian Cattlemen’s Association, 2020). Calves spend most of
their preweaning period on pasture, where they are exposed to a variety of environmental
challenges, including internal and external parasites. They are weaned when they weigh between
272 and 408 kg and are then typically sold to another producer to feed in a backgrounding or

finishing unit (Canadian Cattlemen’s Association, 2020).

1.2 Internal and external parasites

Young cattle are affected by a diversity of internal and external parasites that decrease
their productivity by causing disease, reduced growth rates, and sometimes death (Urquhart,
1996). Among the internal parasites, the burden of gastrointestinal nematodes (GIN) contributes

most significantly to production loss in grazing herds (Stromberg, 2006).

1.2.1 Important gastrointestinal nematodes of cattle

The most common genera of GIN reported to infect cattle worldwide are Ostertagia spp.,
Cooperia spp., Nematodirus spp., Trichostrongylus spp., and Haemonchus spp. (Armour, 1989).
The results of the National Animal Health Monitoring System’s beef study on the prevalence of

internal parasites in beef cows in the United States showed the genera identified to be Cooperia
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spp. (91%), Ostertagia spp. (79%), Haemonchus spp. (53%), Oesophagostomum spp. (38%),
Nematodirus spp. (18%), Trichuris spp. (7.1%), and Trichostrongylus spp. (3%) (Stromberg et
al., 2015).

Cooperia spp. that affect cattle include C. punctata, C. pectinata, C. surnabada, and C.
oncophora. The most prevalent is C. oncophora (Stromberg, 2006). They cause gastrointestinal
damage by infiltrating the small intestine mucosa and causing acute inflammation, which leads to
an increase in mucus production in the intestinal tract. Cooperia spp. is highly pathogenic in
young calves, where it causes enteritis, diarrhea, wasting, and death (Stromberg, 1997).

Ostertagia, often known as the brown stomach worm in cattle, is a blood-sucking
nematode. There are three types of ostertagiasis in cattle. Type 1 ostertagiasis is the classic
disease in calves exposed to parasites for the first time on grass that show diarrhea and weight
loss (Malczewski et al., 1996). Pre-type 2 ostertagiasis arises when infective larvae are ingested
during the grazing season and remain immobile within the abomasal wall for long durations.
Ostertagia's ability to detect that the environment outside the host is unsuitable for larval
development and survival causes this arrest (Malczewski et al., 1996). When previously arrested
larvae are prompted to resume maturing, type 2 ostertagiasis occurs. The level of infection and
the magnitude of the emergence of previously arrested larvae in the type 2 disease state
determine the levels of morbidity and mortality associated with this disease (Malczewski et al.,
1996).

Haemonchus, also known as the barber pole worm, sucks a substantial amount of blood
when present within the host during as the fourth larval stage (L4) and adult stages of its life
cycle (Malczewski et al., 1996). They are notable for releasing an anticoagulant at the site of

attachment on the mucosal surface, causing the host to lose more blood than the worm can
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physically consume. This explains the bleeding in the host animal's intestines, which is typically
observed during postmortem examination. Infected animals generally display anemia, edema,

emaciation, weakness, pale mucous membranes, and loss of weight (Cheng, 1969).

1.2.2 Typical life cycle of parasitic nematodes in cattle

Gastrointestinal nematodes have a direct life cycle and are transmitted through the
ingestion of infective larvae (L3) from pastures that are contaminated (Anderson, 2000). The
free-living stages are composed of eggs and three larval stages. The L3 does not feed and can
therefore live for a prolonged period until ingested by an appropriate host. The L4 and adult
stages develop within the host. Males and females reproduce within the host, and adult females
then lay their eggs, which are expelled with the host's feces. The eggs hatch in the environment,
and after undergoing two molts, the first two larval stages (L1 and L2) develop into the infective
L3 stage within 1-2 weeks under ideal temperatures (20-25 °C) after undergoing two molts. Due
to the acidic conditions of the digestive tract, the L3 larva sheds its sheath and undergoes a
transformation into a parasitic L3 stage. This develops in the crypts of the gastric glands or the
small intestine, then molts into the adult stage. Typically, the parasite's development in the host

takes roughly two to three weeks depending on the species of GIN (Shearer et al., 2008).

1.2.3 Important external parasites of cattle

Among the important external parasites affecting cattle, flies, especially horn flies
(Haematobia irritans) and stable flies (Stomoxys calcitrans), are significant due to their ability to
cause irritation and transmit diseases. Horn flies are blood-feeding insects that can cause cattle to

exhibit behavioural changes, reduce grazing time, and increase energy expenditure in attempts to



















































































































































































































































































































































































































































