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What is parasitology?
Parasitology is the scientific discipline concerning the study of the biology of 
parasites and parasitic diseases. By understanding parasites, their behaviour 
and life cycles, it becomes possible to develop strategies to treat and control 
parasitic disease.

What is a parasite?
A parasite is an organism that is metabolically and physiologically dependent on 
another organism (the host). The parasite exploits the host for its development and 
survival during one or more stages of its life cycle. Some parasites are single-celled 
(e.g. protozoa) whereas others are multicellular (e.g. worms, arthropods). In 
many cases, two (or more) parasites can occur in the same host and this phenom-
enon is known as poly- or hyper-parasitism and the host is said to be co-infected.

How does a parasite get its name?
Scientific nomenclature assigns each parasite two names; the genus name is 
the first name and the first letter is always capitalized, followed by species 
name (e.g. Ixodes ricinus) (Fig. 1.1). By convention, both names are itali-
cized. Normally, after a scientific name has been mentioned once, it is abbre-
viated with the initial of the genus followed by the species name.

How did the names of parasites originate?
Veterinary professionals and parasitologists must become familiar with 
both the scientific (i.e. the classification according to Linnaean taxonomy) 
and common names of parasites (e.g. Toxocara canis, the dog roundworm). 
Many parasite species have a preferred site of final development (i.e. site of 
predilection) within the host body. In many cases, the organ of preference 

1 Introduction to 
Parasitology



Parasites and Pets: A Veterinary Nursing Guide

2

provides the common name for the parasite. Examples are the ‘eyeworm’ 
(Thelazia) and the ‘heartworm’ (Dirofilaria immitis). Some worm species re-
ceived a common name from their distinctive body shape, such as nematodes of 
genus Trichuris, known as ‘whip worms’, due to their characteristic whip-like 
shape. Likewise, the intestinal nematodes of dogs and cats, Ancylostoma spp. 
and Uncinaria stenocephala, are commonly known as ‘hookworms’.

How big are the parasites?
Parasites range in size from tiny protozoa a few microns in diameter (little 
more than the size of some bacteria) to very large indeed; for example, the 
Taenia species tapeworms of dogs can measure several metres in length.

What are the major taxonomic groups of parasites?
In this book we shall cover common parasites in the taxonomic groups: 
Nematoda (roundworms), Cestoda (tapeworms), Trematoda (flatworms), 
Arthropoda (insects, acarines) and Protozoa. Nematodes, cestodes and 
trematodes are collectively known as helminths (worms).

What are the differences between ectoparasites and endoparasites?
Parasites can be divided as above based on sites they infect or infest. 
Ectoparasites are external and feed or live on the body surface of the host. 
They may suck the blood (Fig. 1.2) and lymph or feed upon feather, hair, skin 
and its secretions. Most ectoparasites are arthropods, i.e. invertebrates with 
jointed legs and hard external skeletons, e.g. lice, ticks, mites, fleas, bugs, 
flies, and mosquitoes. Endoparasites are internal (i.e. they live inside the 
host), such as worms (Fig. 1.3) that live in the gut, tissues or other organs.

Fig. 1.1. Dorsal view of Ixodes ricinus. Also known as the sheep tick, wood tick, or deer tick.
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How are facultative and obligatory parasites defined?
Obligatory parasites need a host to complete their life cycle. Facultative 
parasites can live freely and complete their life cycle without the need of a 
host; only under certain conditions do they opportunistically enter the body 
of the host and produce infection, e.g. Strongyloides worms or free-living 
amoebae.

How can parasites develop resistance to antiparasitic treatment?
Parasiticides are commonly used to treat and control parasitic infections, 
however they may exert selection pressure that may lead to resistance. Drug 
resistance is relatively uncommon in companion animals due to wildlife reser-
voirs of infection that are not exposed to drugs (e.g. cat fleas can feed on many 
different hosts; the lungworm Angiostrongylus vasorum primarily infects 
foxes). In the case of some parasites such as the roundworm of dogs, Toxocara 
canis, encysted larval stages are present in muscle and are therefore protected 
from anthelmintics in refugia. There have, however, been cases of drug  

Fig. 1.3. Adult Toxocara canis roundworms in the small intestine of a dog.

Fig. 1.2. Mouthparts of the brown dog tick, Rhipicephalus sanguineus. Tick mouthparts are 
adapted for sucking blood of the animal host and transmission of a wide range of infections.
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resistance in Dirofilaria immitis (heartworm) and Giardia spp. in North 
America and evidence of drug resistance exists for intestinal worms in ken-
nelled dogs. Hence, it is important that veterinary professionals treating com-
panion animals for parasites do not become complacent when considering 
drug resistance.

There are three general strategies by which parasites develop drug resist-
ance. Parasites can: (i) produce an enzyme that destroys the drug; (ii) alter the 
molecular target so that it is no longer sensitive to the drug; or (iii) prevent 
access to the target by actively pumping the drug out of the parasite. Once a 
parasite has chanced upon an effective strategy, the newly acquired or mu-
tated genes that confer that resistance are frequently spread throughout the 
parasite population.

The problem of drug resistance, at least for parasites of livestock, has been 
exacerbated by human behaviour. Anthelmintics are also misused in agri-
culture, where they are commonly employed as food additives to promote 
the growth of healthy animals. For example, levamisole was commonly 
added to cattle feed in Europe. Decisions as to when to employ parasiticides 
are thus a balance between limiting resistance, while not compromising on 
animal health and minimizing zoonotic risk.

Can parasites affect public health?
Certain parasites are zoonotic, which means they can be transmitted be-
tween animals and humans. These infections are always of concern to the 
public and pet owners, but occupational groups are at risks, not least veter-
inary surgeons and veterinary nurses, farmers and zoo personnel – indeed 
anyone who is in frequent contact with domestic, exotic or wild animals. 
Parasitic zoonoses can be due to endo- or ectoparasites and can cause a 
variety of mild or serious symptoms in humans – for example, mild as in 
the case of skin irritation caused by flea bites, or very serious as in multi-or-
gan failure seen in advanced Lyme disease, which is transmitted to people 
through the bite of a tick usually associated with animals. Because some 
of the common parasites that infect small animals (e.g. Toxoplasma and 
Toxocara) also infect humans, especially young children, pregnant women 
and immuno-suppressed individuals, they pose a public health risk; thus 
veterinary surgeons and nurses have a responsibility to inform their clients 
about a parasite’s zoonotic potential. Many of these diseases are associ-
ated with faecal contamination of soil, general level of hygiene and food 
preparation. Some parasites are considered important biological hazards 
in food. Food is an excellent vehicle by which many pathogens (parasites, 
bacteria and viruses) can reach an appropriate colonization site in a new 
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host. There is currently a large amount of research activity on the role 
of parasites in food safety, including Toxoplasma gondii and Trichinella 
spiralis in pork and pork products. Hence, control of many zoonotic para-
sitic diseases requires strict attention to personal hygiene and avoidance of 
contaminated materials. Furthermore, certain ectoparasites, like fleas and 
some mites, are readily transferred to people from pet animals. Throughout 
the book the public health implications of various parasitic infections will 
be emphasized.

Self-Assessment Questions
 1. How are nematodes more commonly known?

 (a) Thorny-headed worms

 (b) Roundworms

 (c) Tapeworms

 (d) Pentastomids

 2. How are trematodes more commonly known?

 (a) Flatworms

 (b) Roundworms

 (c) Thorny-headed worms

 (d) Pentastomids

 3. What is the most common roundworm in UK cats and dogs?

 (a) Toxocara spp.

 (b) Ancylostoma spp.

 (c) Uncinaria spp.

 (d) Trichuris vulpis

 4. Which of the following is a whipworm?

 (a) Toxocara spp.

 (b) Ancylostoma spp.

 (c) Uncinaria spp.

 (d) Trichuris vulpis
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 5. Which of the following parasites is zoonotic?

 (a) Toxocara canis

 (b) Toxoplasma gondii

 (c) Trichinella spiralis

 (d) All of the above
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