Handbook for the Control of
Internal Parasites of

Sheep & Goats

5 STAR WORM PLAN

.'\"}
ZF Ontario

OntarioSheep GEEis

April 2019



Developed With The Support of the Following
Research Team Members and Experts

University of Guelph:
Dept. Pathobiology: Andrew Peregrine, Krishna Shakya,
Jacob Avula, Silvina Fernandez, Emma Borkowski

Dept. Population Medicine: Andria Jones-Bitton, Paula
Menzies, David Kelton, America Mederos, Alessia Guthrie,
Laura Falzon, Bradley De Wolf, Trisha Westers

Dept. Animal Biosciences: Angela Canovas, Samantha Dixon

University of Prince Edward Island
Dept. Health Management: John VanLeeuwen

McGill University
Institute of Parasitology: Roger Pritchard

CONTACT PERSON:

Dr. Paula Menzies, Dept. Population Medicine
Ontario Veterinary College, University of Guelph
Guelph, ON N1G 2W1-(519) 824-4120 ext 54043
pmenzies@uoguelph.ca

University of Calgary
Dept. Comparative Biology and Experimental Medicine:
John Gilleard

Organic Agricultural Centre of Canada
Ralph Martin (now of the University of Guelph)

Centre D’Expertise en Production Ovine du Québec
Ann LeBoeuf, Francoise Corriveau

Ontario Ministry of Agriculture, Food & Rural Affairs
Animal Health and Welfare: Jocelyn Jansen

Ontario Sheep Farmers
Anita O’Brien

ORGANIZATIONS THAT HAVE FUNDED
SMALL RUMINANT INTERNAL PARASITE RESEARCH IN ONTARIO

Ontario Ministry of Agriculture Food & Rural Affairs
Ontario Sheep Farmers

NSERC CRD Canada

AAFC Canadian Agriculture Adaptation Program
Elanco Animal Health

Organic Agriculture Centre of Canada

Gartshore Sheep Research Fund

Animal Health Strategic Investment Fund

Canadian Sheep Federation

Merial Canada

Cartoons Courtesy of Jacob Avula

Zoetis Canada

University of Guelph - OMAFRA Partnership
Home Hardware

Ecological Farmers Association of Ontario
Ontario Bio

Homestead Organics

Fieldgate Organics

Handbook for the Control of Internal Parasites of Sheep and Goats — April 2019~ University of Guelph



HANDBOOK BY SECTION

Section1 Important Gastrointestinal Nematode Parasites
Section 2 Epidemiology of Gastrointestinal Nematode Parasites
Section 3 Diagnosing Gastrointestinal Parasitism

Section 4 Anthelmintic Drugs for Sheep and Goats

Section 5 When Treating with an Anthelmintic Doesn’t Work
Section 6 The 5 Star Worm Program

Section 7 Parasite Control on Organic Sheep / Goat Farms
Section 8 Other Important Nematode Parasites

Section 9 Non-Nematode Internal Parasites

Section 10 Glossary of Abbreviations

Appendix 1 Protocol for Collecting Faecal Samples for Faecal Egg Counts
Appendix 2 McMaster Counting Technique

Appendix 3 Record for Pasture Use and Parasite Control
Appendix 4 Record for Faecal Egg Counting

Appendix 5 Additional Resources

Handbook for the Control of Internal Parasites of Sheep and Goats — April 2019~ University of Guelph



Section 1: Important Gastrointestinal Nematode Parasites

IMPORTANT GASTROINTESTINAL NEMATODE PARASITES

This section contains a description of the most commonly found and clinically important gastrointestinal
nematode (GIN) parasites of sheep and goats found in Canada. Information on otherimportant but less common
nematode parasites of the gastrointestinal tract, lung and nervous system, as well as other internal parasites are
to be found towards the end of the handbook. Unlessindicated, the life cycles of the GIN are similar as described
in Figure 1. In Canada, the most common and the most pathogenic (disease causing) nematode parasites of
sheep and goats are Teladorsagia circumcincta, Trichostrongylus spp. and Haemonchus contortus.

HAEMONCHUS CONTORTUS

WHAT DOES IT LOOK LIKE?

This very common parasite is also called the “barber pole worm’’, “blood worm’’, or  Trichostrongyle-type egg
“wire worm”. The worms are large (1.5 to 3.0 cm), easily visible to the naked eye and
the female oviduct is visible as a white stripe around the red blood-filled intestine, giving
it a barber-pole appearance. It is found on the surface of the abomasum (glandular or
4" stomach). H. contortus eggs are oval and medium sized (65-100 X 35-50 pm) - typical
of the Trichostrongyloidia Superfamily and is indistinguishable from eggs of many of
the GIN parasites discussed here and are often called GIN eggs.

HOW DOES IT LIVE?

This most pathogenic parasite of sheep and goats also infects llamas, deer and occasionally cattle. Haemonchus
is a tropical parasite but has been very successful in establishing itself in cold climates such as Canada. However,
the infective third-stage larvae (L3) do not survive well over winter on pasture when temperatures drop below
0°C. Although a few L3 may be found in the spring in the pasture grasses from the previous grazing season, they
are weak and are not very successful at establishing infection in an animal.

However, it is a very prolific egg producer - each female worm can produce 5,000 to 10,000 eggs per day -
enabling it to rapidly increase the pasture contamination to dangerous levels by mid-July. Pasture contamination
comes from two sources: infected lambs and kids are the main contributors, but early contamination comes
from parasites that have overwintered in adults; these produce large numbers of eggs at lambing/kidding. It is
important to manage both sources of pasture contamination.

The eggs can develop to the infective L3 stage in as little as 4-5 days (see Figure 1) but require fairly warm
temperatures to do so. Egg development may be delayed up to 2 months if the weather is cool, although the
eggs are sensitive to environmental conditions. The L3 larvae can survive for months on pasture under moist
conditions.

Severe disease outbreaks (haemonchosis) usually occur mid-July to August in young-stock as well as adults on
pasture but the exact time depends on the air temperature (i.e. prefers > 25° C) and moisture. So outbreaks
occur earlier if the summer is hot and wet, and later in cool summers. Hot and dry conditions are not favourable
to survival of L3 on pasture. Finally, many of the ingested L3 larvae
become “arrested” in the abomasum, starting in early fall and do
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Section 1: Important Gastrointestinal Nematode Parasites

DISEASE IN THE SHEEP AND GOAT

The adult worm has a lancet mouthpiece that enables it to pierce
the mucosal surface of the abomasum. It then feeds on the blood
that seeps from the wound. One worm can result in the loss of 0.05
ml blood per day from ingestion and seepage from the wounds
they make. Aload of 5,000 worms will cause a loss of 250 ml (1 cup)
daily. A 25kg lamb orkid (55 Ib) only has 2000 ml of blood in total.
However, clinical disease can occur with a load as few as 500
wormes. In the course of a few weeks, infected animals will become
severely anaemic from this blood loss. The bone marrow tries to
compensate by increasing red blood cell production, but it is often
a losing battle. The animal may drop dead on pasture with very
severe infections (e.g. 30,000 worms). This is the classical

. \ . . Anaemic and hypoproteinemic lamb;
presentation of disease and is sometimes termed “Type I courtesy C. Schwartzentruber

haemonchosis”. Animals with lower levels of infection will be

chronically anaemic, have low protein (hypoproteinemia) and “bottle jaw”, and have a poor appetite and weight
loss. The mucous membranes around the eye (conjunctiva) appear pale pink to white. The haematocrit (the
proportion of blood that contains red blood cells) is often less than 12%, indicating severe anaemia (normal 25% -
35%).

In Canada and northern countries, “Type Il haemonchosis” often
occurs in the spring, even before the animals go to pasture. Ewes
or does may develop severe disease usually around lambing /
kidding or when nursing. The large number of parasites that were
picked up while grazing the previous season and overwintered as
larvae in their abomasum, emerge as adults and start to feed in the

spring.

DIAGNOSIS

Egg counts in the feces tend to be very high when correlated with
the number of adult parasites in the abomasum; counts of 3,000 -
5,000 eggs per gram are not unusual with worm counts of 500. Haemonchus  contortus parasites in the
However, 500 worms can kill a lamb so don’t disregard lower egg ~ abomasum; courtesy N. Sargison, University of
counts. Additionally, you cannot tell which GIN parasite the eggs ~ Fdinburgh

belong to so it is prudent to interpret counts >1,000 eggs per gram

as possibly being dangerous to the animal.

On postmortem, the carcass is very pale due to the anaemia. In cases of low protein, the tissues under the skin
may appear watery. The abomasum contains numerous visible worms (500 to 20,000). The contents are dark
brown from the seeping vessels and excreted digested blood, which may make it difficult to see the worms.
Floating the abomasal contents in a dish of water will help to see the worms. In severe, acute infections the
abomasal wall (mucosa) may appear swollen and haemorrhagic.

TELADORSAGIA CIRCUMCINCTA

WHAT DOES IT LOOK LIKE?

It is a small parasite, found in the abomasum, approximately 1 cm long, and barely visible to the naked eye. Also
known as the “brown stomach worm” and formerly known as “ostertagia”. Eggs are typical GIN eggs and are
indistinguishable from Haemonchus eggs.
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