Z.M. Ruano et al. Large Animal Review 2017; 23: 231-238 231

Z.M. RUANO?, N. CAROLINO®*, T.L. MATEUS?>-ef

aDepartamento de Medicina Veterinaria, Escola Universitaria Vasco da Gama, Av. José R. Sousa Fernandes,
Campus Universitario - Bloco B, Lordemao, 3020-210 Coimbra, Portugal

®Instituto Nacional de Investigagdo Agraria e Veterinaria, 2005-048 Vale de Santarém, Portugal

¢ClISA - Faculdade de Medicina Veterinaria, Universidade de Lisboa, 1300-477 Lisboa, Portugal

dEscola Superior Agréria de Ponte de Lima, Instituto Politécnico de Viana do Castelo,
4990-706 Ponte de Lima, Portugal

¢ Centro de Estudos em Ciéncia Animal e Veterinaria, Universidade de Tras-os-montes e Alto Douro,
Quinta dos Prados, 5000-801 Vila Real, Portugal

fISPUP-EPIUnit, Universidade do Porto, Rua das Taipas, n°® 135, 4050-600 Porto, Portugal

Gastrointestinal parasites as a threat

to grazing sheep

SUMMARY

Despite pressure to increase farm productivity, a tendency for animal-friendly production systems, like the one that includes
grazing, is becoming more common due to an increased consumer awareness of animal welfare. Pasture is generally the main
food source for these animals. Grazing sheep are therefore exposed to a huge diversity of parasites. These parasites impact
greatly on animal health, welfare and productivity, and can be responsible for high economic losses due to delayed develop-
ment of lambs and low productivity levels of adult sheep, which can be especially threatening in endangered breeds. Nema-
todes of the genera Haemonchus, Trichostrongylus, Teladorsagia, Cooperia and Nematodirus can cause serious health problems
in sheep. Haemonchus contortus is responsible for the main health problems in sheep, and represents a significant cause of mor-
tality worldwide. Nematodirus battus is a common cause of lamb diarrhoea. Some trematodes, besides affecting animal health,
are zoonotic and may have health implications for farmers and local communities. Prophylaxis plans are essential in order to
keep acceptable infection levels. A detailed knowledge of parasite species involved, as well as their burden and prevalence, is
necessary. Pasture management should be a primary tool to control parasites. Integration of more than one measure like good
farming practices, and appropriate biological control measures is essential to achieve the sustainable control on the parasites.
Anti-parasitic drugs are still an important part of parasite control in grazing sheep. Consumers worry about the quality of meat
as well as about the animal welfare, but studies of the effects of parasites are scarce, and there is a concern that grazing man-
agement systems increase the prevalence of parasites. The question is whether to choose less productive breeds but well adapt-
ed to the local environmental conditions (autochthonous breeds) and more resistant to parasites, or high productive breeds
but not adapted to the local environment and its parasites. The aim of this review was to understand the current situation of
the prevalence of gastrointestinal parasites in grazing sheep, and the consequences on sheep management and the effects on
meat quality.

KEY WORDS

Grazing sheep; parasites; meat production; autochthonous breeds; animal welfare.

INTRODUCTION

In 2013 the sheep population amounted to approximately
1.2 billion worldwide. The continent with the highest per-
centage of sheep is Asia (46.9%), followed by Africa (24.5%),
Europe (11.5%), Oceania (9.4%) and America (7.6%)". Live-
stock farming, including sheep production, is central to the
sustainability of rural communities around the world® In
some regions, sheep have a great socioeconomic value, par-
ticularly due to the fact that alternative economic activities
are very scarce. However, there are obstacles to the livestock
production, and parasitic diseases are one of the main
ones™. Most sheep are kept in a grazing production system
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and are always exposed to various parasitic forms’. The level
of parasitic infection is directly associated with the produc-
tive and reproductive performance of sheep®’, both among
confined and grazing sheep®'’. Worldwide, the production
system is generally extensive or semi-intensive'', with flocks
being kept on the poorest land of farms, spontaneous pas-
tures or grazing in community pastures, with variable sup-
plementation at critical times.

Modern animal farming involves the production of large
quantities of high quality food, under conditions that pro-
vide for animal welfare and achieve economic sustainabili-
ty'>%. It is expected that consumption of meat will increase,
mostly in developing countries'?. From 2010 to 2013, the
production of sheep meat increased dramatically in the
world, but in Europe, for example, it has been in decline
since 2011. Europe contributes with only 13.2% of the sheep
meat production in the world'*. Therefore it is important to
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increase production and efficiency of sheep without decreas-
ing the sensory quality of meat'2.

Parasites and parasitic diseases have a major impact on farm
profitability because they cause a significant decrease in the
economic balance?". These economic losses are due to neg-
ative effects on productivity rates (growth delays, decrease in
live weight gain or weight loss, reduction of reproductive
rates such as fertility) and post-mortem rejections at slaugh-
tering'®". In general, most of the infected animals have low-
er production rates'’.

High levels of infection lead to an increase in energy and
protein requirements, resulting in lower availability of nutri-
ents for production'®'?. They may also act as vehicles for the
transmission of other infectious agents, serving as a gateway
for subsequent infections®.

The aim of this review was to understand the current knowl-
edge and true impact of gastrointestinal parasites in grazing
sheep and the consequences on sheep management and the
effects on meat quality.

WHY IS IT IMPORTANT TO STUDY
GASTROINTESTINAL PARASITES
IN GRAZING SHEEP?

Influence on the animal,

the environment and human health
Small ruminants in extensive or intensive production sys-
tems are extremely susceptible to a wide range of gastroin-
testinal parasites. Grazing sheep are frequently exposed to
multiple parasites®' and the knowledge of the parasite species
present in areas where sheep farming is relevant for the local
economy is important in order to plan control and treatment
strategies. For successful livestock farming, especially under
grazing conditions, control of parasites is crucial. The pres-
ence of parasitized sheep increases the costs of therapy
and/or prophylaxis'®, and also promotes resistance to anti-
parasitic therapy®. There are a number of sheep gastroin-
testinal parasites, including nematodes, tapeworms, liver
flukes and protozoa®. Gastrointestinal nematodes and liver
flukes are the two major causes of lost productivity in rumi-
nants’. The major economic impact of parasitism is due to
sub-clinical infections causing production losses?. Charlier et
al."” reported that gastrointestinal nematodes cause lower ef-
ficiency in the production, with a decrease in the production
of milk, meat and wool. Parasites affect sheep of any gender
and age, however lambs and ewes in the peripartum period
are most affected by them'.

The current financial and agricultural losses caused by para-
sites have a substantial impact on agricultural profitabili-
ty'>?+2, making it necessary to implement control programs
against these infections?®”. In order to achieve this, a de-
tailed knowledge about the diversity of parasites, their para-
sitic loads and their prevalence is required.

Sheep production systems are very variable between and
within countries, but sheep are often reared in small areas,
which results in overpopulation. This tends to generate high-
er concentrations of larvae in pasture, turning it into a
source of infection®. Under these production systems, sea-
sonal fluctuations in forage quantity and quality can nega-
tively affect sheep welfare and grazing sheep are usually sub-
jected to a temporary nutritional stress®.

Contaminated pastures with parasite eggs and larval forms
acts as a reservoir of infection”®. The climatic conditions in
each region act as a variable that influences the development
of free-living stages*. The temperature, environmental hu-
midity and overstocking are conditions that determine the
amount of larvae on pasture during the different seasons, as
well as their viability or infective capacity. Gastrointestinal
nematodes are most observed in temperate and humid cli-
mates®. Traditionally, the amount of infective larvae on pas-
ture in cool temperate climates is lower during the winter
months, whereas in warm climates it is lower during the sum-
mer, so warmth and extreme cold are damaging to develop-
ment and survival of free-living stages'®?. The optimum tem-
perature for larval development for most species of nematode
is 26-27°C, and the relative humidity is 70-100%"'7%.
Infection is initiated by ingestion of infective larvae on pas-
ture’®! and sheep are thus constantly being reinfected®.
Ibrahim et al.’”? showed that grazing animals have higher in-
fection prevalence and mean burden than those which feeds
on mixed food, which can be explained by the fact that the
transmission of most parasites is by ingestion of infectious
larvae in contaminated pasture. Over stocking of sheep in-
creases the concentration of parasites. Therefore, for a given
piece of land, parasitic infestations become quadruples when
animal density is doubled’.

When sheep are raised extensively and pastures are shared
with other species, the problems associated with parasitism
are sporadic®. At certain times, such as winter or spring, the
correlation between the peripartum period and poor pasture
conditions becomes very evident®**?.

Finally, some studies have shown that some of the sheep gas-
trointestinal parasites are of public health importance and
they have been incriminated as zoonoses transmitted to hu-
mans either by direct contact with sheep manure or indi-
rectly through ingestion of contaminated food or water™".

Influence on the quality of meat

The consumption of meat is a source of protein in the hu-
man diet'? and consumers are increasingly worried about its
quality". However, there are few studies related to gastroin-
testinal parasites and the quality of meat®. Meat quality in-
cludes safety and palatability”. The colour of meat is impor-
tant for consumers; quantity and quality of lipids play an im-
portant role in the quality of meat*.

Animal nutrition influences meat quality as it can change the
flavour depending on the fatty acid ratios®. Arsenos et al.*®
assessed to what extent the performance of growing lambs,
meat quality and composition of fatty acids in muscle may
be affected by gastrointestinal nematodes. They concluded
that there should be no significant differences between the
presence of parasites and the fatty acid composition.

In Arsenos et al.?®, sixty lambs were divided into three groups
(the control group, a group of animals that received an-
thelmintic drugs, and another group that received protein
supplements). It was concluded that there were no signifi-
cant differences in carcass weights between the lambs of the
three groups, but there were significant differences in the
colour of the meat. The meat of the control group was lean,
whereas the meat of the group that had received protein sup-
plements had a greater amount of intramuscular fat. The
meat of the group that received anthelmintic drugs present-
ed higher pH value.
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The effect of gastrointestinal nematodes on live weight and
carcass weight in lambs is not yet well described*'. Conse-
quences of larval intake on sheep meat productivity warrant
further investigation as reductions in live weight gain, nutri-
ent utilisation, soft tissue deposition and skeletal growth are
the most important production deficits usually attributable
to nematode infection and grazing of pastures contaminated
with nematode larvae'. In infected animals, fat deposition is
reduced because available energy is reduced as well®.
Changes in live weight may not accurately describe differ-
ences in carcass productivity; there are different factors, in-
cluding body composition (particularly fatness) and weight
of the gastrointestinal tract contents, as well as a number of
other factors such as time of feed and diet, which affect the
relationship between live weight and carcass weight’.

WHAT ARE THE MOST PREVALENT
AND PATHOGENIC
GASTROINTESTINAL PARASITES
IN GRAZING SHEEP?

Prevalence surveys

The first step in the investigation of infections with gastroin-
testinal parasites is to establish which species are present in
the country or region, and the host species’"***. Even
though such research has already been conducted, it is im-
portant to note that the dominant parasites in a given geo-
graphical area may change, particularly when changes occur
in livestock production practices”?. Further studies of para-
site populations are necessary, and the data may need up-
dates. As various parasite species have several pathogenic ef-
fects and different development times, it is important to
know their prevalence in order to take effective control
measures?'.

Faecal egg counts in faeces of small ruminants have become
a routine veterinary practice’, but have low sensitivity**".
Atlija et al.”* used grazing ewes and confirmed that all ewes
were infected with Teladorsagia circumcincta, but in 64% of
faecal samples no eggs were detected.

Parasitic infections are usually mixed'®*"*!. The most impor-
tant parasitic infections of livestock in temperate climates in-
clude the nematodes Haemonchus contortus, Teladorsagia cir-
cumcincta, Nematodirus battus and the trematode Fasciola
hepatica®.

Helminths

According to Bowman'” there is a huge diversity of gastroin-
testinal nematodes, mostly strongyle-type that are common-
ly found in sheep, namely in the abomasum (genera Tri-
chostrongylus spp., Haemonchus spp. and Teladorsagia spp.),
in the small intestine (Trichostrongylus spp., Nematodirus
spp., Cooperia spp., Bunostomum spp., Strongyloides spp. and
Chabertia spp.) and in the large intestine (Oesophagostomum
spp., Trichuris spp. and Capillaria spp.). The most harmful
gastrointestinal nematodes belong to the genera
Haemonchus spp., Trichostrongylus spp., Teladorsagia spp.,
Cooperia spp. and Nematodirus spp.'®”. The main lesions
observed in flocks are caused by H. contortus infections”'. H.
contortus is highly pathogenic because adult worms attach to
the abomasal mucosa and feed on the blood", which has a
negative influence on sheep health, welfare and productivity.

On the other hand, most of the species of Nematodirus do
not usually cause clinical disease, but in some parts of the
world Nematodirus battus causes diarrhoea in lambs?.
Sheep, when infected, may exhibit signs such as diarrhoea,
dry and brittle coat and weight loss, but in most cases the in-
fection is subclinical. However, infected animals ingest less
food!”*, and parasites may affect the performance parame-
ters that are important for livestock production. Jacobson et
al.!' investigation, the authors concluded that there were
trends for increased average daily gains in sheep without lar-
val exposure compared to sheep that were exposed to larval
stages of Teladorsagia circumcincta and T. colubriformis. They
also stated that the effect of gastrointestinal nematodes on
live weight in lambs was not well described.

Moniezia spp. are seen relatively frequently in grazing sheep
and are seasonal, related to periods of higher activity of the
intermediate host, the oribatid pasture mites. The two most
important species are Moniezia expansa and Moniezia bene-
deni®. The clinical signs go unnoticed when it comes to a
lower parasite burden in the gastrointestinal tract of adult
ruminants. The pathogenic condition occurs more frequent-
ly in young hosts, because sheep have the ability to develop
some immunity to parasites, like Moniezia spp.”, Alade and
Bwala®® reports that the mean of Moniezia egg count was sig-
nificantly higher in young animals, with 27.5£60.0, that the
adults, with 20.7+45.6. Also Mazid et al.** showed the occur-
rence of M. expansa and M. benedeni in younger and old
sheep, in younger lambs (<1 year) the prevalence of M. ex-
pansa and M. benedeni was 100% and 71.4%, respectively,
while in sheep between 1 and 2 years the prevalence was
23.9% and 0%, respectively, and in older sheep (>2 years)
was 0% for both species. Chronic intestinal inflammation is
accompanied by anaemia, pallor of the mucous membranes
and skin, progressive and delays in growth'.

Adult trematodes, like Fasciola spp. and Dicrocoelium spp.
can be found mainly in the bile ducts, while Paramphisto-
mum spp. in the reticulum and rumen®. Liver flukes can in-
fect all grazing sheep’. In sheep infected with Fasciola spp.,
liver abscesses are not uncommon (18.5%)%, suggesting that
the flukes can spread highly pathogenic bacteria. Infections
with Clostridium novyi can cause high sheep mortality rate'.
In many parts of the world liver fluke disease is caused by
Fasciola hepatica. Dicrocoelium dendriticum is also present in
many parts of Europe, like Spain, that has a Mediterranean
climate with continental and Atlantic influences character-
ized by cold winters and warm summers, or Greece, with a
temperate Mediterranean environment characterized by dry
summers and wet winters®**. A characteristic clinical sign
of chronical fasciolosis is a submandibular oedema?®.

The prevalence of helminths found in sheep faecal samples
worldwide is presented in Table 1.

Protozoa

Gastrointestinal diseases are often caused by protozoan par-
asites, mainly Eimeria spp., Cryptosporidium spp. and Giar-
dia spp.”. Cryptosporidium spp. and Giardia spp. are trans-
mitted by direct faecal/oral contact or by the ingestion of
contaminated food or water and have a zoonotic potential"’.
Quilez et al.’! isolated Cryptosporidium parvum from lambs
in Northeastern Spain. Clinical coccidiosis continues to be a
serious threat to animal health due to the associated mor-
bidity, mortality, cost of treatment and control®’. It is a sig-
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Table 1 - Overall prevalence (%) of helminths found in sheep faecal samples (N) worldwide.

Country

Bangladesh

Egypt

Ethiopia

Ethiopia

Ghana

Greece

India

India

Italy

Nigeria

Pakistan

N

190

224

384

384

110

557

1200

1533

72

63

500

Nematoda

Bunostomum spp.
Strongyle-type
Strongyloides spp.
Trichuris spp.

Nematodirus spp.
Strongyle-type
Strongyloides papillosus
Trichuris spp.

Nematodirus spp.
Strongyle-type
Strongyloides spp.
Trichuris spp.

Strongyle-type
Strongyloides spp.
Trichuris spp.

Strongyle-type
Strongyloides spp.

Nematodirus spp.
Strongyle-type
Trichuris spp.

Chabertia spp.
Haemonchus spp.
Nematodirus spp.
Oesophagostomum spp.
Teladorsagia spp.
Strongyloides spp.
Trichostrongylus spp.
Trichuris spp.

Bunostomum trigonocephalum
Chabertia ovina

Haemonchus contortus
Marshallagia marshalli
Nematodirus spathiger

Oesophagostomum columbianum

Teladorsagia circumcincta
Trichostrongylus spp.
Trichuris ovis

Bunostomum trigonocephalum
Chabertia ovina

Cooperia curticei
Cooperia oncophora
Cooperia punctata
Haemonchus contortus
Nematodirus battus
Nematodirus filicollis
Nematodirus spathiger
Teladorsagia circumcincta
Teladorsagia ostertagi
Trichostrongylus axei
Trichuris ovis

Haemonchus spp.
Strongyloides spp.
Trichuris spp.

Bunostomum phlebotomum
Chabertia ovina

Cooperia spp.

H. contortus

Haemonchus placei

O. columbianum
Oesophagostomum radiatum
T. circumcincta

T. ostertagi

S. papillosus

T. axei

Trichostrongylus colubriformis
Trichuris ovis

%

19.0
62.6
9.5
2.1

0.5
19.2
4.0
2.7

11.1
45.0
10.5
12.8

39.8
17.5
7.8

94.5
27.3

1.1
3.4
2.9

6.7
55.0
57.8

9.2
11.7

i/
17.5

1.5

37.7
37.7
59.6
221
29.4
28.4
38.0
33.9
23.5

40.0
45.0
3.0
6.0
3.0
14.0
11.0
34.0
40.0
94.0
2.0
49.0
100

10.9
9.2
11.8

1.4
0.4
0.2
13.8
0.2
2.0
1.4
1.2
3.0
1.2
4.6
1.2
4.0

Cestoda

n.i.

Moniezia spp.

Moniezia spp.

Moniezia spp.

n.i.

n.i.

Moniezia spp.

n.i.

n.i.

Taenia spp.

Echinococcus
granulosus
Moniezia benedeni
Moniezia expansa

%

0.9

13.7

9.1

7.9

14.3

0.6

0.2
1.2

Trematoda

Fasciola gigantica
Paramphistomum spp.
Schistosoma indicum

Paramphistomum spp.

Fasciola spp.

Fasciola spp.
Paramphistomum spp.

n.i.

Dicrocoelium dendriticum
Fasciola hepatica

Dicrocoelium spp.
Fasciola spp.
Paramphistomum spp.

n.i.

n.i.

Dicrocoelium dendriticum
Fasciola gigantica
Fasciola hepatica
Paramphistomum cervi

%

8.4
44.2
3.7

9.4

6.8

1.8
0.8

0.2
0.5

11.6
3.6
4.8

0.4
0.8
22
4.2

References

(70)

(72)

(73)

(33)

(74)

®)
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Table 1 (cont.) - Overall prevalence (%) of helminths found in sheep faecal samples (N) worldwide.

Country N  Nematoda %  Cestoda %  Trematoda %  References
Portugal 145  Strongyle-type 88.3 Moniezia benedeni 1.4  Dicrocoelium spp. Bl5 (77)
Nematodirus spp. 25.5
Trichuris spp. 815
Skrjabinema spp. 0.7
Portugal 80  Strongyle-type 100 Moniezia benedeni 21.3 Fasciola spp. 3.8 (78)
Nematodirus spp. 56.3 Moniezia expansa 125
Trichuris spp. 1.3
Strongyloides spp. 96.3
Spain 529  Cooperia spp. 0.7  Moniezia spp. 0.9 Dicrocoelium dendriticum ~ 13.3 (34)
Nematodirus spp. 1.4
T. circumcincta 48.6
Trichostrongylus spp. 49.3
Trichuris spp. 2.9
Spain 1710 Chabertia spp. 100 n.. - n.i - (79)

Cooperia spp.
Nematodirus spp.
Haemonchus spp.
Oesophagostomum spp.
Teladorsagia spp.
Trichostrongylus spp.
Trichuris spp.

n.i.: not identified

nificant problem, particularly in intensive sheep production
systems with increased stocking density, and reduced or lim-
ited availability of pasture, where principally young animals
are affected®. The prevalence of protozoa found in sheep fae-
cal samples worldwide is presented in Table 2.

HOW TO PREVENT PARASITIC
INFECTIONS?

Pasture management

It is estimated that approximately 95% of the parasitic bur-
dens are in pasture and 5% in the host". Therefore, it is of
great importance to conduct studies on the influence of tem-
perature, humidity and rainfall on the development and sur-
vival of free-living stages. Pasture management is an impor-
tant tool for decreasing parasite exposure. The pasture rota-
tion can optimize grazing areas. It is frequently referred to as
one of the ways of reducing parasitic forms in pastures. This
practice, associated with high temperatures, accelerates the de-
velopment and death of the parasite population®*'%*!. Kumar
et al.’> indicate that a pasture rotation period should be be-
tween 3-6 months in order to reduce the level of infectivity.
However, in many cases that period is too short for a signifi-
cant reduction in pasture contamination since some infective
larvae can survive for several weeks or months in the environ-
ment. For example, Nematodirus spp. eggs under optimal en-
vironmental conditions can survive more than one year'”?.
Generally, larvae move to the top of herbage when intensity
of light is low'”. The shorter the grazing period, the lesser the
possibility of a serious accumulation of infective larvae and
ensures maximum pasture utilization®.

Paddock hygiene and

nutritional management

The period in a paddock is crucial to reduce a build-up of in-
fective larvae™, but under poor hygienic and overcrowded

conditions, it may result in the development of higher bur-
den of infection'’. While in a paddock, sheep require energy
and protein in order to increase their resistance to parasitic
infections'***>. Whenever economically feasible, correct
flock supplementation reduces the degree of infection. Nu-
trition greatly influences the development and consequences
of parasitism. High protein diets contribute to an immune
response generated by animals in response to parasitic infec-
tion, providing a satisfactory performance of susceptible
breeds®®. Sheep with low protein diets are more susceptible to
infection because they do not produce enough Im-
munoglobulin A®. Sheep with good indoor living conditions
resist and better tolerate parasites in comparison to animals
kept under poor conditions’. In addition to the potential in-
fluence of grazing behaviour, the host immune response
plays a crucial role in transmission dynamics®. Equally, the
use of bioactive plants, that posses certain metabolites or sec-
ondary compounds, like tannins, seems promising to reduce
infection rates in animals. Various species of plants, in par-
ticular those containing tannins, for example Calluna vul-
garis, have been studied due to their anthelmintic effect in
different species of ruminants™.

Breeds susceptibility

One of the factors which should be taken into consideration
when it comes to susceptibility to gastrointestinal parasites is
the lack of understanding of the characteristics of each
breed. Breeds adapted to the local environment may have a
similar performance compared to crossbreeds because losses
of adjustment exceed the benefit of heterosis®. According to
Paim et al.%, autochthonous breeds do not differ in growth
when compared with crossbreeds or breeds selected for
greater weight gain and meat quality. On the other hand,
Amarante et al.’® affirms that autochthonous breeds crossed
with other breeds result in increased production maintain-
ing the high level of resistance to parasites, especially against
H. contortus and T. colubriformis.
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Table 2 - Overall prevalence (%) of protozoa found in sheep fae-
cal samples (N) worldwide.

Country N Protozoa % References
Egypt 224  Balantidium coli 1.8 (71)
Eimeria spp. 26.8
Entamoeba spp. 10.3
Giardia duodenalis 0.5
Ghana 110  Eimeria spp. 51.8 (73)
Greece 557  Eimeria spp. 6.5 (33)
Iceland n.i.  Eimeria ovinoidalis 40.7 (80)
Eimeria ahsata 5.6
Eimeria crandallis 1.4
Eimeria bakuensis 18.9
Eimeria faurei 4.2
Eimeria parva 6.7
Eimeria granulosa 8.2
Eimeria intricata 1.6
Eimeria weybridgensis  11.1
Eimeria pallida 1.6
Nigeria 63  Eimeria spp. 31.1 (75)
Pakistan 500 Eimeria spp. 0.4 (76)
Pakistan 486  Eimeria ovinoidalis 48.3 (81)
Eimeria ahsata 455
Eimeria faurei 19.1
Eimeria parva 242
Eimeria intricata 28.7
Portugal 145  Eimeria spp. 76.6 (77)
Eimeria intricata 55
Portugal 80  Eimeria spp. 85.0 (78)
Spain 1882 Eimeria ovinoidalis 74.0 (82)
Eimeria ahsata 71.0
Eimeria crandallis 64.0
Eimeria bakuensis 59.0
Eimeria faurei 59.0
Eimeria parva 36.0
Eimeria granulosa 18.0
Eimeria intricata 15.0
Eimeria marsica 3.0
United 64  Giardia duodenalis 43.7 (83)
Kingdom

n.i.: not identified

It is important to promote autochthonous breeds because
adaptation and genetic resources can be used for controlling
parasites and the products are provided with better com-
mercial quality carcass and meat because improves weight
gain, conformation, performance and enables better fat dis-
tribution®.

Pharmacological treatment

Treatment of sheep parasitic diseases involves the use of an ef-
fective anthelmintic. In livestock, anthelmintics are frequent-
ly used to control gastrointestinal parasites® generally by us-
ing a broad-spectrum anthelmintic®. However, Ploeger et
al.%? argue that the dependence on anthelmintic drugs should
be minimized in order to maintain at least some effectiveness
of the drugs. The indiscriminate use of drugs over the years
has led to the development of resistant parasites®?>,

Taylor et al.'® describes anthelmintics recommended for
sheep, that are presented in Table 3.

The broad spectrum anthelmintic families commonly used
to control gastrointestinal parasites are: macrocyclic lac-
tones (e.g. ivermectin), benzimidazole (e.g., albendazole),
imidazothiazole (e.g. levamisole) and tetrahydropyrim-
idines (e.g. morantel)*-**%. Macrocyclic lactones currently
play a central role in the control of parasites because they
have a broad action spectrum against endo and ectopara-
sites®*%. Amino-acetonitrile derivates and spiroindoles are
the most recent additions to the anthelmintic range and
parasites that are resistant to them are extremely rare, re-
sulting in the current high effectiveness®. Diclazuril and
toltrazuril are used against Eimeria spp. infections'®. Feed
additives, e.g. amprolium, are also used for the prevention of
coccidiosis in lambs*.

Heredia et al.*” determined the effect of levamisole, closantel
sodium, ivermectin, ivermectin/clorsulon and closantel/al-
bendazole on the parasite load in sheep and they concluded
that ivermectin/clorsulon was more effective in decreasing
the number of eggs in faeces than other anthelmintics used,
especially in Haemonchus spp. Puspitasari et al.®! compared
the anthelmintic efficacy of ivermectin and albendazole giv-

Table 3 - Recommended anthelmintics for sheep [Adapted from Taylor et al., (16)].

- Activity against
Anthelmintic Molecules
Nematode Cestode Trematode
Benzimidazoles Albendazole v v v
Fenbendazole v Dicrocoelium spp.
Mebendazole v
Oxfendazole v
Oxibendazole v
Triclabendazole v
Imidazothiazoles Tetramisole v
Levamisole v
Tetrahydropyrimidines Morantel v
Pyrantel tartrate v
Macrocycliclactones lvermectin v
Doramectin v
Moxidectin v
Amino-acetonitrile derivates Monepantel v
Spiroindoles Derquantel v
Salicylanilides Closantel H. contortus v
Quinoline-pyrazine Praziquantel v Dicrocoelium spp.
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en separately to sheep naturally infected with H. contortus
and concluded that the combination of ivermectin and al-
bendazole was more effective than albendazole alone. The
use of combinations serves to maintain nematode under
control in the presence of anthelmintic resistance®.

Some vaccines are based on antigens of the parasite stage
that adheres to the gut wall. These antigens induce immune
responses that interfere with successful attachment in the
gut®. In 2014, for example, a new vaccine against H. contor-
tus was made commercially available®.

CONCLUSIONS

Gastrointestinal parasitic infections greatly impact on sheep
production worldwide. The greatest concern is the high
prevalence of the genus Haemonchus spp. and Trichostrongy-
lus spp. affecting sheep of all ages. The study of the environ-
ment, parasite fauna and hosts will generate epidemiological
data vital for the development of new control strategies and
prophylaxis of gastrointestinal parasites in sheep. The goal is
not to eradicate parasites, but to keep the infection at rea-
sonable level, resulting in reduced mortality, better feed con-
version rates and therefore greater weight gain and increased
fertility. Parasite control in extensive systems involves an im-
plementation of nutritional supplementation and selection
of genetically resistant animals, providing a safe and sustain-
able method for controlling gastrointestinal parasites. Im-
provement of immune function contributes to the reduction
of parasite burdens, reduces susceptibility to reinfection and
indirectly reduces pasture contamination. The acquisition
and maintenance of immunity to gastrointestinal parasites is
slow and costly, with the resulting benefits emerging prima-
rily long term. A good anti-parasite treatment consists of
choosing the right product and way of delivering it, thus en-
suring an optimum sheep performance at the least cost.
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