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FOR HELP AND ADVICE SPECIFIC TO YOUR OWN FLOCK OR HERD
PLEASE CONTACT YOUR LOCAL ANIMAL HEALTH ADVISOR

• Are your Sheep and Cattle thriving as well as they
could be?

• Do you know the actual weight of the stock that you
are treating?

• Do you have anthelmintic resistance within your flock?
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FOREWORD

Parasites, I can probably safely say, are here to stay but as the Scottish livestock industry
wakens up to the wider implications of wormer resistance we need to be able to minimise the
impact that these creatures can have on livestock production.

Quality Meat Scotland has a remit to help improve the efficiency of the red meat sector as well
as ensuring that animal welfare is addressed. The concept behind the development of this
booklet was to produce an easy to understand practical guide to the clinical signs of specific
parasitic diseases with guidance as to how to deal with the problem for both sheep and in
some cases cattle as well. These diseases do affect the well being of the animal, the quality
of the meat produced for the food chain as well as the economic efficiency and hence the
financial return to the individual businesses. 

We are grateful that the challenge to produce such a booklet was willingly taken up by the
Moredun Research Institute’s parasitology department scientists headed up by Dr Frank
Jackson. Moredun is internationally recognised for its excellence in animal health research
and is at the forefront of developing diagnostic tools for use in the field as well as developing
vaccines and drugs to help combat disease. Moredun was set up by farmers in 1920 to help
tackle the problems of that time and the work it undertakes is still guided and helping livestock
farmers in the 21st century. 

We have colour coded the booklet so that you can home in quickly to the areas of greatest
interest to you and it should be used in conjunction with advice from your own veterinary
practice and animal health advisor. Preventing wormer resistance should be a major
consideration for the sheep industry for flocks that are not yet affected, and knowing if your
flock has a resistance problem with a particular class of wormer allows you to deal effectively
with the problem. 

Targeting when to worm enabled one of the QMS Monitor farms, which regularly tests by on
farm faecal egg count (Fec) testing, to reduce the volume of wormer used through better
targeting of timing, thereby reducing handling time, whilst at the same time reducing the cost
of annual worming treatment by £56.23. Sheep Scab is a disease that can be tackled if the
sheep industry works together and this is one of the top 10 target diseases for the Scottish
Government. Livers and lungs have a value and are part of what is known as the 5th quarter.
We would urge producers in susceptible areas to ensure that they are using the most up to
date advice available and the most suitable treatments. 

Enjoy the read.

Kathy Peebles
QMS Livestock Development Manager
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INTRODUCTION

Grazing ruminants are affected by a range of internal (e.g. worms, fluke, protozoa) and
external parasites (e.g. sheep scab). The diseases they cause cost the UK livestock industry
many millions of pounds each year due to losses in productivity and the costs associated with
control. They also represent a significant animal welfare concern.

As a general rule these diseases are most prevalent in young, susceptible stock and usually
occur at certain periods in their first grazing season (see Figure 1). In contrast, sheep scab
represents a threat to stock of all ages.

Although most disease occurs in young stock, scab and fluke are primarily an issue in older
animals. Figure 1 shows the accepted high risk periods for parasitic disease in young stock
however, factors such as changes in climate, management and treatment strategies can affect
the occurrence of disease.  This booklet focuses on those species which are most commonly
associated with disease in the UK, although there are other pulmonary and gastrointestinal
parasites that also occasionally cause disease.

Turn Out

Coccidia

Acute Chronic

Spring                        Summer                       Autumn                   Winter

Nematodirus

Stomach Worms

Lung Worm

Scour Worms

Liver Fluke

Sheep scab

Figure 1. High risk periods for parasitic diseases in young sheep and cattle.  Parasites names
shown in pink are commonly seen in both sheep and cattle, whereas those names in blue
indicate parasites usually seen only in sheep.
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Location of economically important internal parasites and signs of infection

Although there are a large number of worm and protozoan parasites infecting areas of the
body such as the lungs, liver and alimentary tract of small and large ruminants, the bulk of the
losses due to parasitism are caused by a relatively small number of species (see Figure 2).
These debilitating internal parasite infections can cause symptoms such as ill thrift, scouring,
anaemia, parasitic bronchitis and, in the case of liver fluke, may reduce fertility. Parasitic
infections can also affect meat, milk and wool production.  However, these signs of infection
are not unique to parasitism, so if any of them are evident in your flock consult your vet to
confirm the cause of disease.  

Figure 2.  Some of the signs associated with disease caused by internal parasites. 
(* represent different species)
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Coccidiosis

Clinical signs
Clinical outbreaks of coccidiosis are usually seen in lambs of about 4-7 weeks of age but can
also occur in older livestock. Usually the majority of animals will be affected to some extent
in an outbreak. 

The main signs of infection are profuse diarrhoea (see Images 1 and 2), loss of appetite, check
in growth, dullness, an open-fleeced appearance, weakness and abdominal pain which often
results in a tucked-up stance. If untreated, infection can lead to marked dehydration, severe
weight loss and eventually death. 

The parasite
Infection occurs when susceptible animals accidently ingest oocysts (eggs), the
environmentally resistant form of the parasite, which are passed onto young stock particularly
via feed, feeding troughs, bedding or the teats and udders of mothers.

• Coccidia (Eimeria) are host specific thus cattle infections can only originate from, and
infect, other cattle and not from sheep or goats and vice versa.

• Although a large number of Eimeria species affect both cattle and sheep, only two
species are pathogenic, namely E. ovinoidalis and E. crandallis in sheep and E. zuernii
and E. bovis in cattle.

• Young susceptible animals that ingest lots of infective oocysts can show clinical disease. 

Image 1. Lamb with breech soiling. Image 2. typical coccidial diarrhoea.
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Prevalence
In general, coccidial parasites are diagnosed more commonly in sheep than in cattle and
represent approximately 3% of diagnosable submissions in sheep and approximately 1% in
cattle (see Figure 3).

Epidemiology
Epidemiology studies the patterns and spread of diseases in animals.

Animals become infected by accidently ingesting oocysts shed by other infected animals.

• The primary source of infection is lamb to lamb or calf to calf, but disease can be seen
in older animals particularly following stressful situations such as over-crowding, severe
weather or transportation.

• Contaminated pastures which have overwintered may also be a source of infection
(oocysts can persist in the environment and some may survive freezing).

• Adult ewes may shed low numbers of oocysts, particularly in the period around lambing
when their immune status is lowered, but are not considered a major source of
infection. Thus the ewe provides an initial source of infection which will be multiplied
through the lambs.

• In grazing lambs outbreaks of clinical coccidiosis are most frequently seen at around
4–8 weeks of age, in particular where stocking rates are high.

Figure 3. Coccidiosis as a percentage of submissions diagnosed in Scotland (SAC Veterinary
Services Group). 

7

9%

8%

7%

6%

5%

4%

3%

2%

1%

0%

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

62344_Parasites:62344_Parasites  17/8/09  15:10  Page 7



8

Diagnosis 
Diagnosis should be based on farm history, clinical signs, faecal analysis and, where animals
have died, a post-mortem examination of the gut for lesions and the presence of masses of
oocysts (see Image 3 above) in gut scrapings.

Treatment/control

• Prevention of infection is dependent on good hygiene and husbandry. Keep pens and
feeding troughs clean, dry and free from faecal contamination.

• An adequate intake of colostrum will help the lamb cope with coccidial infection.

• Wherever possible avoid grazing young and older lambs on the same pasture and in
particular on fields which have carried ewes and lambs within the previous 2-3 weeks.

• Prophylactic treatment of ewes with an anticoccidial drug around lambing will reduce
contamination of buildings/pastures with oocysts.  These drugs should also be
administered to lambs as soon as a positive diagnosis of the first few scouring lambs
has been made.

• Coccidiosis should be treated as a flock problem rather than on an individual basis.

• Lambs which show marked scouring may also require supportive rehydration.

• Concurrent Nematodirus infection can increase the severity of coccidiosis and lambs
may need to be dosed with an anthelmintic as well as an anti-coccidial drug.

The aim is to reduce the chance of lambs encountering a high oocyst challenge through good
husbandry, by avoiding over-crowding and stress and, where appropriate, by drug intervention.
Lambs reared indoors on damp soiled bedding or overstocked on pasture are likely to be most
at risk from coccidial infection. 

Image 3. Coccidial oocysts viewed microscopically.
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Nematodirosis 

Clinical signs

The most obvious sign of Nematodirosis is profuse, often
yellowy/green, diarrhoea (see Image 4) with associated ill
thrift and dehydration. Lambs will often lose appetite and
congregate around drinking places.  The onset of disease can
be extremely rapid and mortalities can occur before parasite
eggs appear in the faeces.

Scouring can occur for many different reasons including
coccidiosis and other parasitic worm infections.  Care should
be taken to correctly identify the cause.

The Parasite
Nematodirus has a long free-living period in its life-cycle and eggs generally require a period of
chilling followed by a mean day/night temperature of greater than 10˚C in order to hatch.  This
strategy generally leads to a synchronised hatch into larvae in the spring.  Once ingested, it
takes 14-16 days for the larvae to develop into adults.

Adult worms measure around 11-16 mm (males) and 15-25 mm (females) in length and
commonly have a coiled appearance when observed under a microscope (see Image 5).  The
worms have a distinctive swelling at the head (see Image 6).  

Image 4. Soiled breech in a lamb suffering from nematodirosis.

Image 5.  Female adult Nematodirus Image 6. Head of an adult Nematodirus
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Prevalence
Nematodirus represents a relatively low percentage of diagnosable submissions but there has
been a trend towards increased prevalence in recent years (see Figure 4).

Epidemiology
Epidemiology studies the patterns and spread of diseases in animals.

Adult sheep tend to play a very minor role in nematodirosis as they only ever shed small
numbers of eggs. The disease can be considered as a lamb to lamb disease, i.e. eggs shed by
lambs in one year, hatch synchronously in spring the next year and can cause disease.  However,
there is some evidence that the pattern of nematodirosis may be changing since there are
reports of the disease occurring in older lambs in the autumn.  This may be due to changes in
climate, management strategies or exposure to treatment.  

Diagnosis
The disease can usually be diagnosed in lambs by identifying Nematodirus eggs using faecal
worm egg counts. Nematodirus are very distinct from other worm eggs (see Image 7 on next
page).  However, under high challenge conditions, animals may become very ill or even die from
nematodirosis before they have high egg counts. 

Figure 4.  Nematodirosis cases reported in sheep as a percentage of total submissions
diagnosed in Scotland (SAC Veterinary Services Group).
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Because of its unique epidemiology, it is important to understand grazing history to make an
assessment of the risk posed by pastures to lambs. For example, if a pasture has been heavily
grazed by young lambs the previous season, or if there has been an outbreak of disease on
that pasture the previous year, then the risk of Nematodirus infection may be high.  

Treatment/Control
Due to the persistent nature of the eggs (which can survive on pasture for up to two years),
synchronized hatching and the acknowledged lamb to lamb nature of the infection, it is better
to avoid successive grazing of lambs on the same pasture if possible.

Lambs grazing on high risk pastures should be treated prophylactically with an anthelminitic.
Two treatments may be required, one in May and a further treatment in early June.

All three broad spectrum anthelmintics can be used to treat Nematodirus. To date, there are no
reports of drug resistance in Nematodirus in the UK and so it may be possible to use these
drugs for this treatment even when other parasites on your farm have been identified as being
resistant.   

Risk of disease forecasts can be found at www.nadis.org.uk 

Image 7. Eggs from sheep faeces viewed down a microscope showing the difference between
Nematodirus eggs and those of other parasitic worms 
1 - Nematodirus egg; 2 -stomach worm egg (e.g. Teladorsagia circumcincta)
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Gastrointestinal worms

Clinical Signs 
Infection with gastrointestinal worms can lead to parasitic gastroenteritis (PGE). Severe PGE is
characterised by signs such as loss of appetite, weight loss and diarrhoea, which in some
circumstances can lead to death.  However, in most cases of PGE, only a subclinical infection is
seen, causing ill thrift which reduces meat, milk and wool yields.  In cattle infected with the
brown stomach worm (Ostertagia), there are two recognised disease syndromes:  Type 1
ostertagiasis which generally occurs in young susceptible calves in their first summer at pasture
and Type 2 ostertagiasis which generally occurs in somewhat older animals, usually at housing. 

The parasites
The major economically important gastrointestinal worms are listed in Table 1 below.

Table 1.   The main gastrointestinal nematodes present in sheep and cattle*. 

* There are other gastrointestinal parasites which occasionally cause disease for example;
Trichuris (whipworm), Strongyloides (intestinal thread worm) Chabertia (large mouth bowel
worm) and Oesophagostumum (nodular worm).

** Represent different species

Prevalence
The prevalence of parasitic gastroenteritis (PGE) in sheep has increased since 1995 (see
Figure 5 on next page), however it appears to be relatively stable in cattle.  The reasons for the
increase in sheep are not clear but could be due to the effects of a changing climate, reduced
labour availability on farms and the development of anthelmintic resistance (see section on
anthelmintic resistance on page 16).

Host Common Name Scientific name Location Principal effect

Sheep

Brown stomach worm Teladorsagia 

True stomach
(abomasum)

Inappetance,
weight loss

Barbers pole worm Haemonchus Anaemia

Stomach hair worm Trichostrongylus Scouring

Black scour worm Trichostrongylus Small intestine Scouring

Cattle
Brown stomach worm Ostertagia

True stomach
(abomasum)

Inappetence,
weight loss

Intestinal worm Cooperia Small intestine Scouring

**

**
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PGE is more commonly diagnosed in sheep than cattle and there has been a steady increase in
prevalence over recent years (see Figure 5).

Epidemiology
Epidemiology studies the patterns and spread of diseases in animals.

The minimum time to complete the life-cycle of gastrointestinal parasites is 4 - 6 weeks.
However, the development of eggs, which are passed out in faeces, to the infective third larval
stage on pasture is temperature and moisture dependent.   Under ideal conditions, this
development can be completed in as little as 7 - 10 days. Infective larvae are accidently ingested
from pasture, travel down the gut, settle in their preferred location and develop to adults which
mate.  For the economically important parasite species, eggs are usually found in faeces 14 - 18
days after the infective larvae were ingested.

The parasite challenge faced by grazing animals changes throughout the year. The size of the
challenge is determined by both the ewe egg output during the relaxation of immunity around
lambing and the contribution made by eggs from lambs (see Figure 6 opposite).

Although there are many factors that are known to affect the development of infective larvae and
their movement onto pasture, the recent trend towards milder winters and warmer and wetter
springs, summers and autumns have helped facilitate the development and survival of the
infective larvae.

Figure 5. Parasitic gastroenteritis in sheep and cattle as a percentage of submissions diagnosed
in Scotland (SAC Veterinary Services Group).  
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Diagnosis
There are a whole range of clinical signs of parasitic gastroenteritis (PGE), some common to all
worms and others that are species specific (see Figure 1 on page 4). Since ill thrift is also seen
in a number of other conditions, faecal worm egg counts can be used to confirm the diagnosis
of PGE. Blood tests can also be used to measure anaemia, anti-worm antibodies and raised
pepsinogen levels which may be an indicator of gastric damage.

Treatment/control

Sheep
Although there are a huge number of products on the market in Scotland to treat PGE, mostly
available for oral administration, currently they all belong to one of three broad spectrum drug
families (anthelmintics).  These are the benzimidazoles (white drenches), macrocyclic lactones
(clear drenches) and levamisole (yellow drenches).  Narrow spectrum drugs such as closantel
and nitroxynil can also be used to treat blood feeding parasites, such as the barber's pole worm
(Haemonchus) and liver fluke (Fasciola).  The evidence from recent years suggests that worms
are becoming increasingly resistant to anthelmintics.  For this reason it is important that you
check which drenches are working on your farm and only use effective drenches for both
curative and strategic treatments.

The unique aspects of each farm e.g. its management, stocking policy, options for
cropping/conservation etc., make it impossible to develop a single 'blueprint' treatment
approach that will suit every farm.  Therefore, you should consult your vet/advisor to assist in
designing a treatment strategy to suit your farm.  

Figure 6.  The seasonal fluctuation in the number of infective larvae on pasture and contribution
made by ewes and lambs
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Wherever possible, other strategies should be incorporated into your approach to worm control.
For many years it has been recognised that animals on a good plane of nutrition are better able
to handle parasitic infections.  In particular, supplementary feeding of ewes in late pregnancy
and during lactation can help keep egg counts low in ewes.  Where available, grazing pastures
that have been used for crops or to produce hay or silage provide an invaluable means of
reducing the larval challenge from pasture.  Alternate and mixed grazing with sheep and cattle
can help reduce worm populations simply because the two host species do not generally carry
the same nematode species.  In the long term, it is also possible to select breeding animals
that show an ability to develop a better immunity against gastrointestinal nematode parasites
or remain productive in the face of parasite challenge.   

Cattle
The three broad spectrum anthelmintics are also available for cattle.  There is a wider range of
options for delivery including boluses, injectables and pour-ons.  For cattle it is also important
to use grazing management as a means of reducing parasite challenge (see above) and to
consult your vet/advisor regarding the most appropriate products for your production system.   

Nematode parasites of sheep and cattle will always pose a threat for grazing animals, however
forecasting websites such as NADIS (www.nadis.org.uk) can help to provide information on the
risk of some nematode infections and hence give some indication of when to treat and what to
treat against.

15
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Anthelmintics

At present there are only three main classes of broad-spectrum anthelmintics available for use
in ruminants in the UK.

This year (2009) saw the launch of a fourth family of anthelmintics in the southern hemisphere,
the amino-acetonitrile derivative monepantel (AAD).  This anthelmintic is expected to become
available in the UK at some point in the future.

In 2009, there were at least 48 single active compound and 13 combination compound
products being marketed by twelve different companies for use in sheep alone.  Further
information on some, though not all, anthelmintic compounds can be found at
www.noahcompendium.co.uk and www.norbrook.co.uk.

Anthelmintic Resistance
The incidence of anthelmintic resistance is increasing in the UK.  Resistant worm populations have
been reported against all three broad spectrum anthelmintic classes in sheep, (see Figure 7).

Worldwide, resistance has been detected particularly in Barber's pole worm (Haemonchus
contortus), Brown stomach worm (Teladorsagia circumcincta) and the black scour worm
(Trichostrongylus colubriformis) in small ruminants.  Resistance has also been identified in
Ostertagia ostertagi and Cooperia species in cattle.

In the UK, benzimidazole resistance was first reported in the early 1980s, levamisole resistance
shortly afterwards and most recently macrocyclic lactone resistance.  Ivermectin and moxidectin
resistance was identified in 2001 and 2008 respectively. Reports of multiple drug class failure
are also increasing across the UK with the first cases being reported in sheep in 2001. Ivermectin
is also commonly used to treat sheep scab, so there is the potential for ivermectin resistance
to develop in any gastrointestinal worm populations that are present in a flock routinely treated
for sheep scab.

Once the parasite population on a farm becomes resistant then for all practical purposes this
resistance is permanent. 

Class manufacturers 
code

Chemical name Drench 
colour

Examples of available active
compounds

1-BZ Benzimidazole White Fenbendazole, Triclabendazole

2-LV Levamisole Yellow Levamisole

3-AV Macrocyclic lactone Clear Doramectin, Ivermectin, Moxidectin
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There have also been reports of flukicide resistance in Ireland, SW Scotland and Wales (see
fluke section on page 24).

Figure 7.  First reported cases for resistance against broad spectrum anthelmintics in sheep in
the UK and, where available, prevalence data for Scotland. Key: BZ - benzimidazole; 
LEV - levamisole; IVM - ivermectin; MOX - moxidectin; MLs - macrocyclic lactones.
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Further information

Sustainable control of parasites in sheep (SCOPS) DEFRA & National Sheep Association initiative. 

Sustainable Control 
of Parasites in Sheep

NNEW WORM CONTROL STRATEGIES 
FOR SHEEP

TAKING THE FIRST STEPS

….it’s not too late.

Administer the drenches sequentially NOT

simultaneously never mix different drenches within

their containers or in your drenching equipment. If

possible hold the animals off pasture for 24-48 hours

post treatment to allow the anthelmintics to work and

for worm eggs that were produced pre treatment to

pass out, minimising the risk of pasture contamination.

The animals should have access to feed and water

whilst off pasture.
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collection and examination of fresh faecal samples

from at least 10 animals following treatment for

worms can quickly indicate anthelmintic efficacy. The

time after treatment depends on the drug being tested:

7 days levamisoles (II); 10-14 days benzimidazoles (I)

& 14-17 days for avermectins (III). Mob (bulk)

samples are a good indicator of the situation in the

flock as a whole. Samples taken and submitted from

animals at the time of dosing can give a clearer

picture of drench effectiveness.
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������	��������������	�
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������	� Faecal egg count (FEC) monitoring

provides valuable information relating to which

parasites are present and the seasonal patterns of worm

infection on your farm. This information can aid in

the decision of which treatments may be needed and

those which would be most suitable. Monitoring can

potentially help reduce the amount of drench used over

a grazing season, by providing a guide to the appropriate

drenching times and minimising off-target usage.
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stock being brought onto the farm with a macrocyclic

lactone (clear drench) and a drug from another

anthelmintic class such as a levamisole

(yellow drench).
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http://www.defra.gov.uk/animalh/diseases/control/scopswormstrategy.pdf

ACME message - Moredun Foundation

http://foundation.mri.sari.ac.uk/pdf/WormControl-WC01.pdf 
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ACME

ACME - the recommendations for effective worm control 

Adopt a quarantine strategy
Check the efficacy of the anthelmintics 
Monitor flocks to decide when to treat
Ensure that you follow best practice

ACME

Adopt a quarantine strategy to minimise the risk of importing an anthelmintic resistance
problem onto your farm. 

One of the key findings from research on drug resistance management is that, with the
increasing prevalence of anthelmintic resistance, it is essential to administer effective
quarantine treatments to newly purchased and returning animals in order to maintain effective
biosecurity.  

• The administration of moxidectin alone or a dual/triple combination of
benzimidazole/levamisole and/or ivermectin has been shown to be more effective at
treating an immature and adult multiple resistant Teladorsagia circumcincta compared
to non persistent anthelmintic administered alone.

• Administer the drenches sequentially NOT simultaneously and never mix different
drenches within their containers or in your drenching equipment. Always deliver the
drench over the back of the tongue (see Image 8).

• If possible, hold the animals off pasture for 24-48 hours post treatment to allow the
anthelmintics to work and for worm eggs that were produced pre-treatment to pass out,
minimizing the risk of pasture contamination (see Image 9).

• The animals MUST have access to feed and water whilst off pasture. 

Image 8. Deliver the drench over the back of
the tongue.

Image 9. Hold animals on hard standing (with
access to feed and water) following treatment.

19
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ACME

Check the efficacy of the anthelmintics you are using, with a post drench efficacy test or faecal
egg count reduction test (FECRT).

The post drench efficacy check involves the collection and examination of fresh faecal samples
from at least 10 animals following treatment for worms. For a more comprehensive
understanding of the anthelmintic resistance status of the worms on your farm, your local
veterinarian can conduct a faecal egg count reduction test. This involves obtaining faecal egg
counts from at least 15 animals before and after treatment. The time after treatment depends
on the drug being tested: 7 days for levamisoles, 10-14 days for benzimidazoles and 14-17 days
for macrocyclic lactones. Pooled group faecal egg counts can provide a good indication of the
situation in the flock as a whole.

ACME

Monitor Flocks to decide when to treat and what parasites to treat against. 

• Consider monitoring roundworm infection through regular faecal egg counts on fresh
mob samples. A mob of sheep simply have to be held in a corner of a field for 10 minutes
(see image 10), fresh dung samples collected in pots and sent for examination. Results
should be available within 3 working days allowing a decision to be made whether
treatment is required or not at the next handling.

• Undertake a post drench efficacy check to determine whether the class of anthelmintic
is still effective or whether drug resistance is present.

• Set realistic production targets for your sheep and investigate any failures to achieve them.

• Faecal egg count (FEC) monitoring provides valuable information relating to which
parasites are present and the seasonal patterns of worm infection on your farm. This
information can aid in the decision of which treatments may be needed and those which
would be most suitable. Monitoring can potentially help reduce the amount of drench
used over a grazing season, by providing a guide to the appropriate drenching times and
minimizing off-target usage. However caution should be observed particularly when
interpreting low FECs. Egg production
may not always relate to worm burden
and the extent of worm-associated
damage. Also, different parasites can
produce different numbers of eggs per
day.

• Information is available on individual
farms about pasture and animal
condition, frequency and dates of
treatment, liveweight of animals, animal
losses and finishing weights. 

Image 10. 
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ACME

Ensure that you follow best practice advice regarding the use of anthelmintics

• Ensure that anthelmintics are stored correctly and that all dosing equipment is calibrated
regularly and functioning properly (see Image 11).

• Deliver the drench over the back of the tongue and not into the mouth.

• Dose at the manufacturer's recommended rate, do not underestimate weights.  Base
the dosing volume on the heaviest animal in the group.

• Avoid using the same class of anthelmintic year after year .

• Dosing animals onto clean pasture can select strongly for anthelmintic resistance and is
not recommended.

• Plan a strategic worming program with your veterinary practitioner that will reduce
unnecessary treatments. Where possible integrate grazing management into routine
farm strategies to provide some 'low-risk' pastures. 

• Restricting feed for 24 hours prior to drenching has been shown to increase drug
bioavailability and consequently efficacy of the BZ drenches by around 40% compared
to conventionally treated animals. Do not restrict feed in heavily pregnant animals.

• Optimise stocking rates in order to provide the best possible grazing efficiency and
therefore nutritional status of flock.

Image 11. Checking the delivery of a drench gun using
a measuring cylinder or a plugged syringe barrel.

21

This information when added to targeted faecal egg counts (FEC) throughout the grazing
season can be used to create flock dosing regimes. The cost of collecting this information
is low compared with the cost of using an ineffective drug and could save money if it is
found that no drenching is required. It will also delay the emergence of anthelmintic
resistant worms on the farm.

• Studies throughout the world have confirmed that the data generated from pooled/
composite samples, when generated accurately, are as precise in determining treatment
efficacies as those generated from individual samples.
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Lungworm

Clinical signs
Lungworms can cause parasitic bronchitis (or ‘husk’) in cattle and sheep. Disease is usually
seen mid-late summer in young first grazing season stock. 

Clinical disease can be severe in all animals and, in adult cattle, can lead to substantial
production losses.

Parasitic bronchitis outbreaks have been reported from May to early November, but usually disease
occurs in July through to September. It is during the lung migration period of the parasite that clinical
signs are first observed. Mildly infected cattle have an occasional husky cough, particularly when
moved. Moderate infections produce more prolonged periods of coughing, even at rest, and
increased respiratory rates of above 60 breaths per minute. In severely affected cattle, the respiratory
rate can be well in excess of 80 breaths per minute and the animals have difficulty breathing.

The parasite
Lungworms (Dictyocaulus viviparus in cattle and D. filaria in sheep) are parasitic nematodes
(roundworm) that infect grazing stock. 

Prevalence
Outbreaks of lungworm have fluctuated over the last decade, especially in cattle (see Figure 8).
Although the reasons for this are not clear, it may be due to a reduction in natural immunity because
of suppressive anthelmintic treatment regimes and/or the reduced use of the lungworm vaccine. 
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Figure 8. Reports of husk in cattle as a percentage of submissions diagnosed in Scotland (SAC
Veterinary Services Group).
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Epidemiology
Epidemiology studies the patterns and spread of diseases in animals.

All animals remain susceptible to this parasite unless immunized through natural pasture
challenge or vaccination.

Outbreaks of this disease in cattle have increased over the last decade.  Although the reasons
for this are not clear, factors centred around herd immunity may be important.  Herd immunity
may be reduced through the use of anthelmintic treatment regimes and the reduced use of the
lungworm vaccine.  

Diagnosis
Diagnosis is made on the basis of clinical signs and history. Aside from the obvious signs of
parasitic bronchitis such as coughing, infected animals often have some loss of appetite and
raised temperatures.  Where necessary, infection can be confirmed by the presence of lungworm
larvae in faeces.  Severe lungworm infections can lead to fatalities caused by both bronchitic and
pneumonic infections, under these circumstances it may be necessary to treat with anti-
inflammatory and antibacterial agents.

Prevention/Control
Grazing management strategies are difficult to implement with lungworm infections due to the
unpredictable epidemiology of the free-living stages.  Husk in cattle is unique in that it is
currently the only ruminant disease that can be effectively controlled using a live attenuated
vaccine.  It is also possible to control lungworm using strategic anthelmintic treatment regimes.
All of the modern broad spectrum anthelmintics can be used for prophylactic and therapeutic
treatments.  However, if prophylactic regimes are too effective there is a risk that they can, over
time, reduce host/parasite contact to levels which do not allow natural immunity to develop.
Under these circumstances the disease can occur in adult animals if they suddenly become
exposed to challenge.  

23

Husk can lead to extreme respiratory distress in calves.
© J Armour
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Liver Fluke 

Clinical signs
The type of disease seen depends on the type of infection.

Acute fluke is caused by the migration of large
numbers of juvenile flukes through the liver. The
resulting liver damage can cause sudden death in
lambs and sheep in autumn and winter (see Image
12). Acute fluke is more commonly diagnosed in
sheep than in cattle. 

Chronic fluke is caused by the establishment of
adult flukes in the bile duct, usually seen in late
winter/early spring. The blood-feeding habit of the

adults can cause severe anaemia and poor productivity, reduced fertility, poor wool quality in
sheep, reduced milk yield/quality in cattle and depressed lambing/calving rates.

The Parasite
Liver fluke disease (fasciolosis) is caused by the parasitic flatworm, Fasciola hepatica (see
Image 13). The disease is less readily controlled than in the past and we now see disease
outwith the traditional high risk periods and in previously fluke-free areas. 

Fasciola hepatica has a complicated life-cycle (see Figure 9) which takes 18-20 weeks to
complete and involves two different hosts - one of which must be a mud snail. Wildlife hosts e.g.
deer, rabbits, hares can provide a reservoir of infection even when livestock are not present or
when animals have been treated for fluke. 

Image 12. Fluke damaged liver

Image 13. Adult fluke

© S Stammers

Figure 9. Liver fluke life cycle
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Liver fluke disease has been estimated to cost the Scottish livestock industry in excess of £50
million per year. Costs are due to:

• Deaths from acute fluke or untreated chronic fluke infections.

• Losses due to condemnation of affected livers at slaughter (Latest QMS figures suggest
this accounts for approximately 25% of lamb and cattle livers).

• The added cost for disposal of livers unfit for human or pet consumption.

It is important to work with your veterinarian and develop liver fluke control strategies
specifically tailored for your farm. 

Prevalence
Liver fluke disease is on the increase in Scotland (see Figure 10) and the rest of the UK, in both
sheep and cattle. Where disease was previously seen only in the west and south-west of
Scotland, recent data suggests the disease has spread to the east and north-east.

Figure 10.  Fasciolosis in sheep and cattle as a percentage of submissions diagnosed in Scotland
(SAC Veterinary Services Group).  

25
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A number of factors may be responsible for this:

• Climate change - the Scottish climate has changed significantly over the past 30 years.
Temperature and rainfall have both increased, the number of frost days has fallen and the
grazing season has increased. These climatic factors have extended the parasite (fluke) season.

• Flukicide resistance - there have been increasing reports of drug failure, particularly with
triclabendazole, the drug of choice for acute fluke.

• Animal movements - there has been increasing movement of animals (and their
parasites) across the country over the past few years. This has led to the parasite being
introduced into areas which were traditionally fluke-free.

• Environmental change - encouragement to retain or introduce rural wetlands, which
provide ideal habitats for snails and fluke.

The good news is that, due to its dependence on climatic conditions, liver fluke disease can be
predicted. There are a number of parasite forecasting systems available to producers including
the QMS-sponsored NADIS website at www.nadis.org.uk

Diagnosis
If you suspect you have a fluke problem, your vet can diagnose past or current infections using
faecal, blood or milk samples. However, some caution is needed regarding faecal egg counts
since egg shedding is spasmodic and thus you can obtain negative egg counts from cattle and
sheep carrying adult fluke.  Your abattoir may also be able to supply information about the fluke
status of the animals you send for slaughter.

Prevention/Control
The main way to treat and control liver fluke disease is through strategic drenching with a
flukicide. There are a number of flukicides on the market (see Figures 11 and 12) though they
differ in what age of parasite they are effective against.

Age of flukes (weeks)

Early Immature Immature Adult

0

Triclabendazole

Clorsulon

Nitroxynil

Albendazole
Ricobendazole

Oxyclosanide
Netobimin

2 4 6 8 10 12

Figure 11. Estimated flukicide efficacy in 
sheep.

Figure 12. Estimated flukicide efficacy in 
cattle.
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Use the right drug at the appropriate time and don't over-use any particular product. For acute
fluke infections, a drug which is effective against immature fluke is required, whereas, for
chronic fluke, a flukicide with activity against the adult parasites is required (see Figure 11).

• Use a flukicide rather than a combination wormer as part of a specific fluke control
strategy.

• Remember to include cattle in control programmes aimed at sheep flocks on mixed
farms. Cattle are often relatively unaffected by fluke but represent a significant
maintenance host for the parasite.

• Avoid grazing livestock on heavy, low-lying pasture - this is ideal snail/fluke habitat (see
Image 14). Boggy areas should be fenced off if possible and drainage should be
considered on farms with severe fluke problems.

• Adopt a quarantine strategy - your vet or health advisor will be able to provide advice on
which flukicide to use and when to use it to treat a particular fluke problem on your farm.

Remember, no single control strategy is likely to work on its own, you may need to consider an
integrated approach including grazing management, drainage and flukicide treatment.

Image 14. Typical mud snail habitat.
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Sheep Scab

Clinical Signs
Infestation with the mite, Psoroptes ovis leads to a common and destructive skin condition in
sheep which is associated with intense itching and termed sheep scab. Sheep scab is
characterised by intense irritation and abnormal behaviour including restlessness, shaking of
the head, rubbing against posts, biting at the flanks, and scratching the body with the hindfeet
(see Image 15). Evidence of biting can result in wool fibres being lodged in the teeth, and the
skin surface can become broken at the infection site causing wounds and secondary infection
(see Image 16 on next page). The fleece is often stained yellowish and matted, and feels 'damp
or clammy' to the touch. In advanced cases, shedding of the fleece occurs with loss of body
condition. Sheep may also display a heightened sensitivity to being touched, and handling can
result in a characteristic 'nibble-reflex'. In some cases this response can transcend into an
epileptiform fit, where the sheep will fall to the ground. In most cases the sheep will recover, but
in rare cases affected animals can die.

Image 15. Scab mite infected sheep showing characteristic signs of infestation.
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The parasite
The P. ovis mite is tiny (less than 1mm in diameter; see Images 17 & 18), and because of the pale
creamy colour, is almost invisible on the surface of the skin. The mite lives entirely on the skin
surface, and does not burrow into the skin like the mite responsible for Sarcoptic mange. The
mite causes a very rapid inflammatory reaction, similar to atopic dermatitis or a hypersensitivity
reaction in humans, and this is undoubtedly the reason for the intense itching.  The skin reaction
results in fluid (exudate) being extruded onto the surface, which the mite feeds on using
specially adapted mouthparts. These results in the development of the skin lesion, and the
mites appear to be most prevalent at the edge of the affected area, moving slowly outwards
from the centre of the lesion as they feed. Thus, the lesion slowly expands, and in the severest
cases can result in almost total coverage of the skin surface.

Image 16. Self damage at site of infection showing evidence of biting to relieve itching.

Image 17 & 18. Psoroptes ovis mites as seen under a microscope. 
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Prevalence
Sheep scab is now endemic in the UK, and is common in almost all parts of the world where sheep
are farmed, the exceptions being New Zealand and Australia where eradication was successfully
completed at the turn of the 19th century. Not surprisingly, the highest prevalence occurs in areas
where sheep farming is most intensive, such as in Highland Scotland and in Wales. An increase in
prevalence has occurred since the deregulation in 1992, where annual dipping of sheep is no longer
compulsory (see treatment/control below). 

Epidemiology
The mites are transferred by contact, either from one sheep to another, or from fence posts, or
stobs of infected wool. In particular, handlers and farm workers should be aware of the risks of
inadvertantly transferring mites from infected animals. The mites are fairly hardy and can live for
up to 17 days off host, so even areas that have contained infected animals that have been treated
may remain infective for 2-3 weeks. 

Diagnosis
Clinical signs (see above) of sheep scab provide a good indication that sheep scab is present;
however definitive diagnosis requires the visualisation of the lesion and confirmation of the
presence of mites. This is achieved by close observation of the lesion (particularly the edges of
this), which often has a 'breakfast muesli or cereal-flake' appearance (see image 17). The mites
can be found under these flakes, and the presence of P.ovis is normally performed by a veterinary
surgeon taking a glass slide scraping of this area and observing the mites under a microscope.
Correct diagnosis is important as there are other diseases which can cause similar skin lesions,
most notably lice infections, which require different treatment. 

Treatment/control
Treatment is by dipping, or by the use of the macrocyclic lactone injectables (see also section on
anthelmintic resistance on page 16). In 1999 organophosphate sheep dips were withdrawn on
grounds of risks to operator health but were re-licensed (for Diazinon only) in 2001.  The use of
synthetic pyrethroid (SP) dips (cypermethrin) has recently been suspended and is being re-
evaluated by Defra, but with continuing safety and environmental concerns, the likelihood of the
SPs being available in the future is problematic. There are three licensed injectable drugs for scab,
namely ivermectin, moxidectin and doramectin. The use of these requires either one or two
injections, depending on the drug and should be used according to the manufacturer's/
veterinarians  instructions. 

Image 19. Lesion with characteristic flakey appearance. 
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Ruminant Parasite Information is avalable
from a number of sources:

Moredun Research Institute
Pentlands Science Park
Bush Loan
Penicuik
EH26 0PZ

Telephone 0131 445 5111  

www.moredun.org.uk

Moredun Research Institute is governed by The Moredun Foundation, a registered charity
that supports animal health and welfare through research and education. The Foundation
produces technical newssheets every 3 months, each one focusing on a different animal
health issue. For further details or to join the Foundation please contact Margaret Bennett
on 0131 445 5111 or e-mail margaret.bennett@moredun.org.uk

National Animal Disease Information Service (NADIS)
This is a network of 60 Veterinary practices and 6 veterinary colleges monitoring diseases in
cattle, sheep and pigs in the UK. Parasite forecast warnings as well as further information on
a range of diseases can be found by logging onto  www.nadis.org.uk

National Office For Animal Health (NOAH)

3 Crossfield Chambers
Gladbeck Way
Enfield
EN2 7HF
United Kingdom

Telephone 020 8367 3131

NOAH represents the UK animal medicine industry and data sheets on all UK licensed animal
medicines can be found at www.noah.co.uk
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The Tables and contents and photographs of this publication may
not be reproduced without the express permission of Moredun
Research Institute or Quality Meat Scotland.

This leaflet was prepared by the Moredun Research Institute on
behalf of:

Quality Meat Scotland, The Rural Centre, Ingliston, Newbridge,
Midlothian EH28 8NZ. Telephone: 0131 472 4040

www.qmscotland.co.uk www.moredun.org.uk
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