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Studying clinical parasitology is something like entering a
world whose inhabitants seem like the stuff of science fiction.
Get ready to meet bloodsuckers that crawl, jump, and fly;
hordes that multiply and choke the life out of their hosts;
hatchlings that burrow into body tissues, travel through the
bloodstream, and undergo strange transformations.

These animal parasites have inspired many of Hollywood’s
most terrifying creations, and some of them indeed threaten
the lives of animals you’ll be working with as a veterinary
assistant. Others cause significant damage; still others cause
little harm. But whether the parasite threatens a life or just
causes a bad itch, learning how to treat and prevent parasitic
disease is crucial to any veterinary professional’s education.

You may be surprised at the number of parasites you’ll
encounter within these pages. Don’t be intimidated. There 
are a lot of parasites, but there aren’t a lot of ways to be a
parasite. They live either on or in their host animals, and
they either switch host animals or stay put. Understand
these differences, and the basic parasite life cycle, and you
have a solid foundation for your parasitology education.

The veterinarian and veterinary technician are trained to
identify internal parasites. The veterinary assistant will aid in
the setup and preparation of the fecal tests.

As you explore the world of parasites, you’ll discover that
many of these creatures are hard to forget. To prepare for
your future battles with these strange invaders, read on
about the fascinating world of clinical parasitology.
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wWhen you complete this study unit, you’ll be

able to 

•    Define parasites and parasitology, and explain the 

different types of animal parasites

•    Discuss the ectoparasites of both large and small ani-

mals, describe their life cycles and range of hosts, and

summarize their diagnosis, treatment, and prevention

•    Prepare fecal flotation solutions and set up fecal flota-

tions and direct smears



Previewiv

NOTICE

The material in this study unit includes suggested treatments and

procedures for controlling parasite infections. This information is pre-

sented to help you become familiar with how veterinarians manage

such infections. As a veterinary assistant, you should never diagnose

any animal. Neither should you treat an animal for any condition,

except under the direct orders or supervision of the veterinarian.

Remember to check your student portal regularly. Your instructor may

post additional resources that you can access to enhance your learn-

ing experience.
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THE VARIETY OF PARASITES

Infestation versus Infection
The organism that gives a parasite a home is called its host.
Whether parasites cause an infestation or an infection
depends on what part of the host they occupy. Parasites that
live on their host are called ectoparasites (external parasites),
and their presence is called an infestation. They may live on
the surface or in pores of the skin, or they may attach them-
selves to the animal’s hair. Some external parasites spend
only a short time on their hosts; others stay a lifetime. Lice
are an example of a parasite that infests.

Parasites that live in their hosts are called endoparasites
(internal parasites); their presence is called an infection. Each
type of endoparasite occupies a particular place within the
body. Hookworms are an example of a parasite that infects.

Infections and infestations can be barely noticeable or quite
pronounced. A single parasite produces only a mild disease,
and the host doesn’t appear sick. It takes the presence of
many parasites for the host to show signs of an illness.

Types of Parasites
Most of the important parasites that affect domestic animals
come from six groups: insects, arachnids, nematodes, tape-
worms, trematodes, and protozoans. The life cycle, or
developmental stages of a parasite’s life, differs depending on

Clinical Parasitology



Clinical Parasitology2

the group to which it belongs. Some of these stages are free-
living stages—that is, periods of a parasite’s life when it lives
apart from a host. Understanding the parasite’s life cycle is
crucial to controlling parasite infestation and infection. Let’s
look at each group’s characteristics and life cycle in turn.

Insects

Insects are both internal and external parasites. If you look
at a fly, you’ll see the characteristics that identify an adult
insect: three pairs of legs and three body parts (head, thorax,
and abdomen). Insects can also carry parasites, or other dis-
ease organisms, from one host to another. (An animal that
transfers an infective agent from one host to another is called
a vector.) An insect’s life cycle has four stages: egg, larva,
pupa, and adult.

Arachnids

Spiders are familiar arachnids, animals whose adults have
eight legs and two body parts (head and abdomen). The
arachnid life cycle has four stages: egg, larva, nymph, and
adult. The larval arachnid is unusual because it has only six
legs. Most parasitic arachnids are ectoparasites. 

Nematodes

Nematodes, also called roundworms, are generally small,
wormlike organisms covered by a tough skin called a cuticle.
The nematode life cycle has three stages: egg, four-larval, and
adult. The larva sheds its cuticle to grow to the next stage;
this shedding of an outer layer is called molting. Parasitic
nematodes are endoparasites.

Tapeworms

Tapeworms, also known as cestodes, are flat, ribbonlike
worms with no digestive tract. The tapeworm has a head,
called a scolex, and a body made of many segments called
proglottids. The tapeworm life cycle has three stages: egg,
larva, and adult. All tapeworms are endoparasites, and the
adult tapeworm always lives in its host’s digestive tract.
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Trematodes

Trematodes, sometimes called flukes, are flat, leaf-shaped
worms that have a mouth and gut but no anus. The free-
living planarian is an example of a trematode. The parasitic
trematode life cycle is complex: egg, several larval stages
(some of which are endoparasites of snails), and adult. Most
adult parasitic trematodes are endoparasites.

Protozoans

Protozoans, single-cell animals, are a large group made up of
many different types of organisms. Each type has a different
life cycle, ranging from one stage to many stages. Parasitic
protozoans are endoparasites as adults.

Now that you know the different types of animal parasites,
you’re ready to take a closer look at their life cycles and their
interaction with their hosts. First up are the ectoparasites of
large animals. Before you move on, however, take a moment
to review the material you’ve just studied by completing
Self-Check 1.
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Self-Check 1
At the end of each section of Clinical Parasitology, you’ll be asked to pause and check your

understanding of what you’ve just read by completing a “Self-Check” exercise. Answering

these questions will help you review what you’ve studied so far. Please complete Self-

Check 1 now.

1–2: Fill in the blanks with the words that correctly complete the following statements.

  1.  The animal in which a parasite lives is known as a/an _______.

  2.  A/An _______ is a parasite that lives on the skin of an animal; a parasite that lives inside an

animal is known as a/an _______.

3–8: Match the organism on the left with a description on the right.

______   3.  Protozoan

______   4.  Trematode

______   5.  Tapeworm

______   6.  Nematode

______   7.  Arachnid

______   8.  Insect

Check your answers with those on page 107.

a.  Adult parasite with six legs and three body parts

b.  Flat, ribbonlike worm with no digestive tract

c.  Single-cell animal

d.  Adult parasite with eight legs and two body parts

e.  Leaf-shaped worm with a mouth

f.   Small, cylindrical worm covered with a cuticle
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ECTOPARASITES OF 
LARGE ANIMALS

Common Ectoparasites
Most common ectoparasites are either insects or arachnids.
While parasitologists generally refer to any parasitic insect or
arachnid as an ectoparasite, some insects and arachnids live
inside their host at least part of the time. The mange mite
(arachnid), for instance, lives just under the top layer of the
skin; the larval horse bot, a fly (insect), lives in a horse’s
stomach. These insect and arachnid parasites could be called
endoparasites; this unit, however, groups them with the
ectoparasites because their life cycles closely resemble those
of other ectoparasites, and their treatment and control meas-
ures are the same as those for other ectoparasites.

Insects

Important insect parasites come from three groups: flies,
fleas, and lice.

Flies. Flies are insects with two wings. They have two large
eyes, one on each side of their head. Many types of flies are
external parasites of animals; most are parasitic only as
adults. The expression “wouldn’t hurt a fly” suggests that the
fly is a harmless annoyance, but flies damage their hosts in
several ways. The annoyance itself is far from harmless, since
the energy a host uses in chasing or running away from flies
often causes weight loss. Flies that bite (like mosquitoes)
cause blood loss and direct tissue damage. If you also con-
sider the bacterial, viral, and parasitic diseases flies transmit,
you’ll see that it’s an unlucky animal whose owner “wouldn’t
hurt a fly.”

Mosquitoes, which are among the most important parasitic
flies, have a typical insect life cycle (Figure 1). They lay their
eggs on water or on a surface that gets wet when it rains.
The larvae and the pupae live in the water and are free-living
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organisms, as are adult males. Only adult females are para-
sites. Mosquitoes are vectors for many diseases, including
heartworm disease.

Flies vary greatly in their interactions with the host. Some
flies remain on the host only long enough to take a blood
meal. Others spend their entire larval stage on (or in) a host.
Some flies have parasitic larvae that burrow into the host’s
skin, damage the underlying tissue, and then leave the host
and develop into pupae on the ground. One fly (the sheep
ked) spends its entire life on its host.

The stable fly, a common parasitic fly of horses and cattle, also
has a typical insect life cycle. It lays eggs in decaying straw,
where the hatched larvae live and feed on decaying matter.
These legless, soft-bodied larvae are called maggots. The lar-
vae mature to the pupal stage and become enclosed in hard
cases. Within these cases, the flies develop from maggots into
winged, six-legged adults. The pupae don’t feed. The egg,
larva, and pupa are, therefore, free-living organisms. Adult
stable flies feed on blood and are vectors for several diseases.
A general term for disease caused by larval flies is myiasis.

Adult fly

Larva

Pupa Eggs

FIGURE 1—Life Cycle of a Fly
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Fleas. Fleas are small, narrow insects about 4 mm (millime-
ters) long. Their back legs are designed for jumping on and
off their hosts. Fleas are parasitic only during their adult
stage. The adult flea’s mouthparts are made for sucking
blood. The free-living stages of the flea (egg, larva, and pupa)
greatly resemble the free-living stages of the fly. The adult
female flea lays her eggs on the host. The eggs then fall off
the host. The larva, which hatches from the eggs, eats all
sorts of organic material, but prefers the feces of adult fleas
that fall off the host. Like the fly pupa, the flea pupa is
enclosed in a hard case and doesn’t eat. The life cycle of a
flea is illustrated in Figure 2.

Lice. Lice (singular, louse) spend their entire life cycle on
their host. There are two types of lice. Chewing lice (also
known as biting lice) have mouthparts made for chewing 
their food. They feed on skin or hair. Sucking lice have
mouthparts designed for sucking blood. Both types of lice 
are small (1 to 2 mm) and flat, with claws on the ends of
their legs. These claws grip the hair of their host.

Adult flea

Larva

Pupa Eggs

FIGURE 2—Life Cycle of a Flea
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All stages of lice live on the host. The life cycle of lice 
(Figure 3) differs from that of other insects in that lice
undergo no larval or pupal stages. Instead, they undergo 
several nymphal stages. The nymph looks just like the adult,
but smaller. The female louse glues her eggs, called nits, to
the hairs of the host. When the nits hatch, the nymphs
emerge and develop into adults in two or three weeks. The
adults live for about one month. Lice usually move to another
host only when an infested host comes in close contact with
an uninfested host.

Arachnids

A typical parasitic arachnid lives on or in its host’s skin.
Ticks and mites are the most prevalent parasitic arachnids.

Ticks. Ticks are the largest parasitic arachnids. There are
two types of ticks: hard and soft. Larval, nymphal, and adult
ticks are ectoparasites, and all are blood suckers. They hold
on to their hosts much tighter and longer than other para-
sites by inserting their mouthparts into the skin and staying
there, sucking blood, until they fill up. This process may take

Adult louse

Nymphs

Egg (nit) Hair

FIGURE 3—Life Cycle of a Louse
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an adult tick anywhere from one to three weeks. When
female ticks are feeding, they may increase in size from 3 to
10 mm or more.

All ticks lay their eggs on the ground, but the number of
hosts they feed on varies. A one-host tick spends all three of
its feeding stages on one host. A two-host tick stays on one
host for two of its life stages and then feeds on a second host
during its third feeding life stage. A three-host tick feeds on
three different hosts, one for each life stage. Larva, nymph,
and adult may all feed on the same type of host, or the host
may change. For example, the adult American dog tick
(Dermacentor variabilis) feeds on dogs, but the larva and
nymph feed on mice and other rodents. One-host ticks are
the easiest to control because they’re the easiest to find.
Figure 4 illustrates the various stages in the life cycle of a
three-host tick.

Eggs

Larva

Nymph

Adult tick

Finds host

Six legs

Drops off host, molts,
finds new host

Drops off host,
molts, finds
new host

FIGURE 4—Life Cycle of a

Three-Host Tick
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Mites. Mites, the other common parasitic arachnid, are
small external parasites. The adult is about 0.25 to 1.3 mm
long—so small that it can’t be seen with the naked eye. Mites
can cause a skin disease known as mange. The legs of the
mange mite are very short, and spines stick out from the
side. The female mites burrow into the skin to lay their eggs.
The eggs hatch and the larvae come to the top of the skin
and wander around. All of this activity causes intense itching
in the skin of the host.

The mite life cycle (Figure 5) is similar to that of the tick,
except that mites may undergo more than one nymphal stage.

Ectoparasites of Cattle
All of the ectoparasites discussed in this section prey on 
cattle. Some also attack other animals as noted.

Flies

Tabanids (Tabanus species). Tabanids (Figure 6) are large
flies commonly called horseflies, deer flies, or green-head
flies. Only the female fly feeds on blood, and it prefers the
blood of large mammals such as horses, cattle, deer, and

Adult mite

Eggs

Larva

Nymphs

Eight legs

Six legs, missing
one set of back legs

FIGURE 5—Life Cycle of a Mite
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humans. Tabanids ingest too little blood to harm their hosts,
but their bite is very painful. Since the host instantly tries to
dislodge it, the fly must attack several times to get sufficient
blood to produce her eggs. A horse or cow fighting off taban-
ids stops grazing. Many tabanids in a grazing area can
reduce a herd’s weight gain and lower milk production.

Tabanids are also disease vectors. Because the host drives
the female tabanid away before she’s full, she’ll likely feed on
several different hosts in rapid succession. If one of the hosts
has a blood-borne disease, the fly may carry the disease to
its next host. Tabanids are vectors for such blood-borne dis-
eases as anthrax, tularemia, bovine anaplasmosis, and
equine infectious anemia.

Because tabanids need water to complete their life cycle, they
usually live near rivers, streams, and swamps. The female fly
lays her eggs on plants near the water. When the eggs hatch,
the larvae fall into the water, where they develop while feed-
ing on insects, snails, and other animals. Adult flies die
during the winter, but the larvae survive by hibernating. In
the spring and summer, when the larvae are completely
developed, they crawl out of the water and onto dry land.
They then burrow a few inches underground and develop to
the pupal stage, which lasts for one to three weeks. Within
the pupal cocoon, they transform to the adult stage. When
conditions are right, the adult tabanids emerge.

FIGURE 6—Tabanids have

clear wings with charact-

eristic veins that may be

used to tell them apart

from other related flies.
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Tabanid control is very difficult. The flies don’t stay on the
host long enough for pesticides to have much effect.
Pasturing horses and cows far from swampy areas and
streams may not be practical, and tabanids are strong fliers.
Tabanids won’t feed indoors, so some people keep their ani-
mals indoors during the times of day when tabanids are most
active. Fly traps can be used when other control measures
aren’t practical.

Stable fly (Stomoxys calcitrans). The
stable fly (Figure 7) is a blood-feeding fly
that looks like a housefly. Both male and
female stable flies suck blood; they usually
bite the lower part of a horse’s or cow’s
legs. Stable flies feed indoors, as their name
suggests, but they also feed on pastured
animals. Like the tabanids, the stable fly is
unlikely to take a complete blood meal
before the host chases it away. The fly
therefore attacks the same host, or several
hosts, many times before it’s full. These
attacks, especially when there are many flies
in the area, can so annoy horses and cattle
that they stop grazing. Experts estimate
that, in grazing areas with many stable flies,

fly annoyance can cause meat and milk production to decline
by 20 percent. The stable fly can also carry such diseases as
bovine anaplasmosis and equine infectious anemia.

The female stable fly lays her eggs in moist plant material
like manure and damp hay (her favorites). The larvae and
pupae live where they hatch. Control measures include keep-
ing hay dry and removing and drying manure. It also helps to
put screens on stable and barn windows.

Horn fly (Haematobia irritans). The horn fly is a gray
bloodsucking fly about half the size of a housefly. The horn
fly is an ectoparasite of pastured cattle. Both male and
female horn flies suck blood, taking up to 20 small blood
meals a day. Horn flies tend to feed on the backs and sides of
cattle. They spend their entire life on or near the cow. When
there are many horn flies on a cow, their constant biting

FIGURE 7—The stable fly looks very much 

like a common housefly. It’s grey and approxi-

mately 6 to 8 mm long. Its mouthparts form a

stout needle that the fly thrusts through the

skin of its host.
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causes a condition known as fly worry. This condition was so
named because the cow spends its time shooing off the flies
instead of grazing. Thus, a cow with fly worry won’t gain
weight as fast as it should.

The female horn fly only lays her eggs in very fresh manure.
The larvae feed on the manure; the pupae live either in the
manure or in the soil near it. Several measures control the
horn fly. Because the flies are unwilling to leave the cow,
insecticide applied to the cow’s skin kills them. Other insecti-
cides can be fed to the cattle to kill the horn fly larvae in the
manure. Thus, there will be no new adult horn flies to bother
the cattle.

Face fly (Musca autumnalis). The face fly (Figure 8) looks
very much like a housefly. The male face fly feeds on flowers,
but the female feeds mainly on cattle, although it also feeds
on horses. This fly doesn’t bite; instead, it laps up fluids,
especially those around the host’s eyes, nose, and mouth.
Thus, as its name suggests, the face fly hovers around the
cow’s face. A cow won’t eat if too many face flies are feeding
around its eyes. The face fly’s habit of flying from cow to cow
makes it an excellent vector of bovine pinkeye, which can
lead to blindness.

FIGURE 8—Face flies 

feed on the secretions 

in and around the face 

of their host.
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Face flies are a parasite of pastured cattle; they enter build-
ings only in the autumn when they’re looking for a place to
spend the winter. Like the horn fly, the female face fly lays its
eggs in very fresh manure. Thus, insecticides fed to cattle,
which are passed through manure, may help control face
flies. Because face flies spend most of their time off the host,
insecticides applied to the cow’s skin have little effect.

Screwworm fly (Cochliomyia hominivorax). Adult screw-
worm flies are blue-green and twice the size of a housefly.
The adult screwworm fly isn’t parasitic, but causes myiasis, a
disease caused by larval flies. The female fly lays her eggs at
the edge of a wound on a warm-blooded animal. Cattle, pigs,
sheep, and goats are this fly’s favorite hosts. The larvae hatch
and move into the wound to feed on the tissue around it.
This enlarges the wound and makes it give off a bad smell,
which attracts other flies. These flies then lay their eggs near
the wound. 

The first screwworm fly may be drawn to a small wound
caused by a tick or tabanid bite. Once larvae enter this wound,
however, it grows rapidly. In sufficient numbers, screwworm
fly larvae can do great damage. Cattle have lost ears, tails,
and even hooves to screwworm fly larvae. After feeding in the
wound for about a week, the larvae drop to the ground and
become pupae. Pupae become adults in about a week.

Scientists eradicated the screwworm fly from the United
States in the 1950s. Capitalizing on the fact that the female
screwworm fly mates only once, scientists released millions 
of sterile male flies in areas where the screwworm fly was 
a problem. This made sterile males far outnumber normal
males, so female flies usually mated with the sterile ones 
and produced eggs that didn’t hatch. Several years of this
sterile breeding eliminated the screwworm fly from the United
States, but it still lives in South and Central America and
occasionally travels into the United States with cattle imported
from these areas. Wounds left by husbandry practices, such
as branding, dehorning, and castration, expose animals to
the screwworm fly. Therefore, these procedures should be
done during the winter or dry season, when the number of
screwworm flies is lowest.



Clinical Parasitology 15

Cattle grub (Hypoderma lineatum and Hypoderma bovis).
Cattle grubs (Figure 9) look like large bees but belong to a
group of flies known as botflies. Bots are maggots of flies that
infest animals. Only the maggots are parasitic; adult cattle
grubs don’t feed. Although cattle grubs live only a few days,
that’s enough time for the female to attach her eggs to the
hair of cattle. She prefers to lay her eggs on the hair of the
legs, and she prefers young cows to older ones. Although the
egg-laying process is painless, the cattle instinctively fear this
fly and try to run away from an adult cattle grub buzzing
around their legs—a behavior called gadding. Gadding inter-
rupts grazing and may result in lower weight gains and
decreased milk production among cattle who graze in areas
with many cattle grub adults. These cows may also hurt
themselves while blindly running around in panic.

The adult fly interferes with grazing, but only the larval cattle
grub is truly parasitic. When the eggs hatch, the larvae crawl
down the hair shaft and burrow into the skin. Unlike screw-
worm fly larvae, cattle grub larvae can penetrate intact skin.
The larvae then migrate through the body of the cow, feeding
on host tissue as they go. Hypoderma lineatum larvae spend
the winter in the wall of the cow’s esophagus; Hypoderma
bovis larvae in the fat around the spinal cord. The larvae that
spend the winter inside the cow are about one-half-inch long.

FIGURE 9—The females of

the species Hypoderma

bovis lay their eggs on

the hair shafts of a cow.

Larvae developing from

these eggs penetrate the

skin and migrate in the

connective tissue where

they grow and develop.
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In late winter, the larvae migrate toward the back of the cow.
When they reach the area under the skin of the back, they
make a small breathing hole in the skin. The skin over the
larva swells, producing a lump called a warble. The larvae
grow in the warble for one or two months, and change in
color from white to dark brown. The full-grown larva, about
one inch long, emerges through the breathing hole and drops
to the ground. Once on the ground, the larva pupates; about
a month later, the adult fly emerges.

The damage the larvae in the warble do can cause the cattle
rancher problems. The inflammation that forms around the
larva destroys some meat, thus decreasing the value of the
carcass. The holes left by the emerging cattle grubs heal, but
leave scars that decrease the hide’s value. Insecticides kill
larval cattle grubs, but if the larvae die in the esophagus 
or spinal cord, they cause inflammation. Inflammation
around the esophagus could make eating difficult; inflamma-
tion around the spinal cord could paralyze the cow. The time
to treat cattle with insecticide is just after the adult flies have
finished laying eggs. Another good time is in the spring, after
the larvae leave their winter homes but before warbles form.

Ticks

A number of different ticks parasitize livestock. Ticks are an
important livestock parasite because they transmit several
protozoal, bacterial, and viral diseases of cattle. Heavy tick
infestations may also cause anemia, a disease in which the
blood can’t carry enough oxygen to support the tissues of 
the body.

Some of the most significant cattle ticks follow.

Spinose ear tick (Otobius megnini). The spinose ear tick is
a one-host soft tick, which spends its larval and nymphal
stages in a cow’s ear (Figure 10). Adult ear ticks live on the
ground and don’t feed. Like all ticks, the ear tick lays its eggs
on the ground. The larvae hatch and climb to the top of grass
or weeds. When the cow comes to graze on the grass, the lar-
vae detach themselves from the plant and attach themselves
to the cow. The larvae then make their way into the cow’s
ears, where they feed on blood. The larvae stay in the ears
and molt to the nymphal stage. The nymphs also feed on
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blood. When ready to molt, the nymph leaves the ear and
drops to the ground. In response to the irritation of feeding
larvae and nymphs, the cow shakes and rubs its head, trying
to rid itself of the ticks. An ear with too many ticks may
become inflamed. This inflammation may damage the
eardrum, resulting in deafness. Feeding ticks may also leave
wounds prone to bacterial infection. If the cow has only a few
ear ticks, they can be removed by hand. An infestation of
more than a few ear ticks may require application of an
approved pesticide.

Cattle tick (Boophilus annulatus). The cattle tick is a one-
host hard tick, which has been eliminated from much of the
United States, but sometimes turns up on cattle in Texas. It’s
common on cattle in Mexico and travels to Texas on deer and
stray cattle. This tick transmits Babesia bigemina, which
causes bovine babesiosis, a protozoal disease also called tick
fever. A single application of a veterinarian-approved pesti-
cide kills all stages of one-host ticks in cattle and slows the
reproduction of the entire tick population. This widespread
pesticide treatment is the strategy that eliminated the cattle
tick from the United States.

Lone star tick (Amblyomma americanum). The lone star
tick is a three-host hard tick that feeds on small mammals
and birds as a larva and a nymph. The adults prefer to feed
on large mammals such as cattle and horses. The lone star
tick is named for a single white dot in the center of the adult
female’s back. Adult ticks prefer to feed on the cow’s neck

FIGURE 10—The spinose

ear tick is a soft tick most

often found in the ears of

many domestic animals,

including dogs, horses,

cows, goats, pigs, and

cats.
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and on the area where the cow’s legs meet its body. It has long
mouthparts, which can cause deep irritating wounds. If enough
ticks are feeding on a cow, the cow can develop anemia.

Gulf Coast tick (Amblyomma maculatum). The Gulf Coast
tick is a three-host hard tick. As its common name suggests,
it lives in the United States along the Gulf of Mexico. The
larva and nymph prefer to feed on ground-dwelling birds,
such as quail. The adult ticks feed on cattle, horses, and
other large mammals. They prefer to feed in and around the
base of the ears. Like the lone star tick, the Gulf Coast tick
has long mouthparts that cause a nasty wound.

Rocky Mountain wood tick (Dermacentor andersoni). The
Rocky Mountain wood tick is a three-host hard tick that lives
in the western United States. The larva and nymph feed on
wild rodents, while the adult prefers large animals such as
cattle and horses. The adults prefer to feed on the host’s
belly. This tick is a vector of bovine anaplasmosis, a bacterial
infection characterized by fever, jaundice, and emaciation. As
it feeds, the Rocky Mountain wood tick injects a toxin (poison)
that may cause tick paralysis, a spreading paralysis that may
eventually impair the muscles involved in breathing.
Fortunately, tick paralysis rapidly subsides once the tick is
removed. Not every feeding tick causes paralysis, but no one
knows why some Rocky Mountain wood ticks cause paralysis
and others don’t.

Winter tick (Dermacentor albipictus). The winter tick is a
one-host hard tick that feeds on large mammals like cattle,
horses, moose, and deer. The larval winter tick begins to seek
a host in September or October. The adult ticks develop on
the host by early winter and drop off to lay their eggs by
February or March. Heavy winter tick infestations may
severely weaken their hosts, and may be difficult to detect
under the thick winter coats of horses and cattle.

Deer or blacklegged tick (Ixodes scapularis and Ixodes
pacificus). The deer tick is a three-host hard tick that 
feeds on birds and small mammals as larvae and nymphs
(Figure 11). Adults feed on large mammals such as cattle,
horses, dogs, and deer. The adult ticks have long mouth-
parts, which can cause considerable damage while the tick
feeds. The adult blacklegged ticks usually feed on the head or
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neck of their host. These ticks can be vectors
of bovine anaplasmosis and Lyme disease.
They may also cause tick paralysis.

Veterinarians treat light infestations of
ticks on cattle by removing the ticks one at
a time. Heavier infestations need approved
pesticides applied to the cattle. This treat-
ment is sufficient to control one-host ticks,
but three-host ticks need a more thorough
approach because not all of them are on
the cattle. To kill three-host ticks on their
cattle, ranchers apply three-host tick pesti-
cides every week during the tick season
(late spring to early fall). To kill ticks that
are off the cattle, ranchers often burn pas-
tures during the dry season, till pastures,
or rotate pastures (move cattle to a new
pasture until the old pasture’s ticks die).

Mites

Mites that cause mange in cattle, sheep, and goats are
Sarcoptes, Demodex, Chorioptes, and Psoroptes. The life cycles
of the Sarcoptes and Demodex are covered in the section on
dogs and cats.

The Sarcoptes mite causes sarcoptic mange, a potentially 
serious disease of cattle characterized by intense itching and
a large loss of hair in the affected areas. Veterinarians treat 
it with a single injection of ivermectin, a broad-spectrum
anthelmintic (a substance destructive to worms).

Demodex mites cause demodectic mange, a disease character-
ized by the formation of small nodules (growths) in the skin.
Though veterinarians rarely treat demodectic mange, iver-
mectin kills the Demodex mites.

Psoroptes is a nonburrowing mite that can also harm cattle.
All the stages of this mite live on the host’s skin. Psoroptes
mites have chewing mouthparts, which severely damage the
host’s skin and cause psoroptic mange, a disease of cattle
characterized by vesicles (small blisters) on the skin that

FIGURE 11—The deer tick is a hard tick 

associated with the transmittal of Lyme 

disease. On the left is the adult deer tick; on

the right is the deer tick in its larval stage.
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cause intense itching. The itching makes cattle so restless
that they gain weight very slowly. Ivermectin also kills
psoroptic mites.

Chorioptes mange mites can also infest cattle. Very similar to
the Psoroptes mange mite, the Chorioptes mite doesn’t burrow
and spends its entire life cycle on the host. Chorioptic mange
is like psoroptic mange, but usually much milder. Ivermectin
kills chorioptic mites.

Ectoparasites of Sheep

Flies

Sheep ked (Melophagus ovinus). The sheep ked (Figure 12)
is a wingless fly that spends its entire life cycle on the sheep.
The female fly lays a fully developed larva in the sheep’s wool.
The larva pupates almost immediately, gluing the pupal case
to the wool in the process. The pupa develops into an adult
fly in about three weeks. Contact between sheep spreads the
sheep ked.

FIGURE 12—The sheep ked

has heavy claws on stout

legs, which it uses to hold

onto the sheep.



Clinical Parasitology 21

Adult flies of both sexes suck blood, which causes sheep a
good deal of irritation. Sheep often stop grazing to bite and
rub at the areas where sheep keds feed. Thus, a sheep
infested with sheep keds may not gain weight and will dam-
age its wool, which is also devalued by the pupae glued to it.
Heavily-infested sheep may become anemic.

Veterinarians who notice sheep scratching themselves should
check the wool for the easily visible sheep keds and pupae.
Spring shearing removes many sheep keds. Approved insecti-
cides applied to the sheep’s wool and skin also kill adult
sheep keds.

Sheep nasal botfly (Oestrus ovis). Like
other botflies, the sheep nasal botfly’s larva
is parasitic. The adult nasal botflies don’t
feed. The female nasal botfly squirts a
stream of fluid into a sheep’s or goat’s
nasal opening. This fluid contains up to 
25 small (1 mm) larvae (Figure 13), which
migrate deeper into the nasal passages,
feeding on mucus as they go. The larva
moves around the nasal cavity until it
enters a sinus cavity. There the larva
matures in about one month. The mature
larva then leaves the sinus, migrates out of
the nose, and drops to the ground, where it
pupates. The adult fly emerges from the pupal case in one to
two months. Larval nasal bots, which enter a sheep’s nose in
late autumn, stay the entire winter. They can remain in the
sheep for up to nine months.

Anyone familiar with sheep can easily spot a flock under
attack from nasal botflies. Recognizing the adult flies, the
sheep bunch together and try to hide their noses by pushing
them against other sheep or onto the ground. While the
sheep hides its nose, the fly can’t lay its larva in the nostril;
but a sheep hiding its nose can’t eat.

FIGURE 13—Larvae of the nasal botfly can

damage the nasal passage and sinuses, 

making it difficult for the sheep to breathe.
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Most infections from botflies are light and cause sheep to
sneeze and rub their noses on fences or other objects. Sheep
with heavy infections are unthrifty (don’t put on weight), may
be uncoordinated, and may have trouble breathing. The lar-
val nasal bots irritate the lining of the nose, causing a runny
nose and sneezing. The sinus where the larva is growing may
fill up with pus. Sheep nasal botflies are difficult to control,
though ivermectin kills the larvae.

Blow fly (Phormia, Lucilia, Calliphora, and Phaenicia
species). Adult blow flies are metallic black or green. They
feed on moist decaying matter (like dead animals), on open
festering wounds, and on soiled wool. The female lays her eggs
in these sites. The blow fly larvae hatch and start feeding, in
some cases invading the skin. Ranchers call the larvae in a
sheep’s decaying wool fleeceworms and wool maggots. Even if
they feed only on wool soaked with urine and/or feces, and
on the skin’s moisture, this causes sheep a major problem:
the wool rots and falls out. Worse, the rotten odor that feeding
larvae produce attracts other blow flies. Blow fly infestations
not promptly treated may kill the sheep. Insecticide applied to
the sheep kills the larvae; the ranching practices of docking
(removing the tail) and crutching (shaving the wool away from
the area below the tail) aim to remove the sites most likely to
become soiled. These measures, and any others that keep the
sheep clean and dry, help to prevent blow fly myiasis.

Mites

Demodectic, sarcoptic, and psoroptic mange mites all occur
on sheep. Please see the section on cattle mites for descrip-
tions of these mites. 

Demodectic mange of sheep is a mild disease and very rare.

Sarcoptic mange of sheep normally starts on the face or other
areas that have little wool. Infested sheep suffer intense itch-
ing and tend to lose weight because of the time and energy
they spend rubbing against objects. Sarcoptic mange in
sheep is also rare.
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Psoroptic mange, also known as sheep scab, is the most
important mange of sheep. Similar to the psoroptic mange
that cattle suffer, this disease causes itching so intense that
sheep rub the wool from large areas of their bodies. They’re
so restless that they may lose weight. The worst cases of
sheep scab usually occur during the winter. Fortunately,
psoroptic mange of sheep is rare in the United States.

Veterinarians diagnose the type of mange by identifying the
mites in skin scrapings. Dipping the sheep—submerging the
animal in a bath containing a recommended pesticide—
controls mange. Ivermectin controls sheep mange, but isn’t
licensed everywhere for this purpose. Sarcoptic mange and
demodectic mange of goats are similar to the diseases in cat-
tle. Psoroptic mange in goats is usually limited to the ears,
face, and neck. Pesticides, recommended by a veterinarian,
can be applied to goats to control mange.

Ectoparasites of Swine

Flies

No fly is a particular problem for swine.
Mosquitoes and horseflies feed on swine and
cause annoyance. The larvae of the rodent
botfly (Cuterebra) sometimes turns up in the
skin of hogs and pet swine (Figure 14). The
best treatment is surgical removal.

Lice

The hog louse (Haematopinus suis), a large
(6 mm) sucking louse, is the only louse that
feeds on swine. Heavy hog louse infestations cause irritation
that may lead to a poor weight gain. This louse is easy to see
with the naked eye. Veterinarians diagnose hog louse infesta-
tion by finding the lice or their eggs. They treat infested pigs
by spraying them with an insecticide or giving them iver-
mectin. Because the eggs take two to three weeks to hatch,
the infestation may require several treatments.

FIGURE 14—The rodent botfly is large, about

20 mm or more in length, with a beelike body

and very tiny mouthparts.



Clinical Parasitology24

Fleas

The cat flea (Ctenocephalides felis) sometimes feeds on swine,
especially pet pigs that share a home with dogs or cats. The
infested pig should be treated with an insecticide, and its
holding area should be first cleaned and then treated with an
insecticide. Please see the section on dog and cat fleas for
more information about this flea.

Ticks

The spinose ear tick, the Gulf Coast tick, the lone star tick,
the blacklegged tick, and the American dog tick all feed on
pigs. Please see the sections on cattle ticks and dog ticks for
details on the life cycles of these ticks.

A pig infested with ticks can be treated with a pesticide to kill
the attached ticks. If the infestation is light, the individual
ticks can be removed as described later for dog and cat ticks.

Mites

The sarcoptic mange mite (Sarcoptes scabiei), the most
important ectoparasite of commercially raised swine, is also a
fairly common ectoparasite of pet pigs. The section on mites
of the dog and cat describes this mite’s life cycle. This mite
causes pigs intense itching in the infested area. The infested
skin thickens and forms a scablike crust. The sarcoptic
mange mite usually infests pigs on the face or around the
neck. Two doses of ivermectin, given 18 days apart, treat 
sarcoptic mange mites in pigs. An infested herd should be
treated together to prevent untreated pigs from reinfesting
treated pigs. All new pigs should be examined and treated for
sarcoptic mange before they’re added to the herd.

Ectoparasites of Horses

Flies

Many of the flies that attack cattle, such as the horsefly 
and the stable fly, also attack horses. Please read the 
section on cattle flies to review these flies. Mosquitoes are
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usually a minor annoyance to horses but
can carry equine encephalitis, a severe
viral brain disease.

The nonfeeding adult horse botflies
(Gastrophilus species) attach their eggs to
the hairs of a horse’s forelegs (Figure 15).
The horse nose bot places her eggs around
the horse’s lips, while the horse throat bot
places hers under the horse’s jaw. The
eggs hatch in about a week. The eggs of
the common horse bot hatch when the
horse licks its legs; the newly-hatched lar-
vae (Figure 16) burrow into the tongue.
The eggs of the nose and throat bots hatch
without the horse licking them. The larvae
from these eggs migrate to the mouth and
burrow into the tongue. As the larvae grow,
they move from the tongue to the spaces between the horse’s
upper molars. The larvae stay in the mouth for three to four
weeks and then move to the back of the mouth and are swal-
lowed. The swallowed larvae attach themselves to the
stomach wall (nose bot larvae to the small intestine wall) and
grow. They remain attached for 10 to 12 months, growing 1
to 2 cm (centimeters) long. When the larvae mature, they
detach themselves from the stomach and pass out with the
feces. They pupate on the ground; adults emerge in one to
two months. Adult horse botflies live only a few days.

FIGURE 15—The adult horse botfly is brown

and hairy. The adult female lives only a short

time, during which she deposits her eggs on

the hairs of a horse.

FIGURE 16—The larvae

of the horse bot are

parasitic maggots that

attach themselves to

the stomach lining of

horses.
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Because the throat and nose bots lay their eggs on the
horse’s head, they annoy the horse more than the common
bot. The horse’s grazing is interrupted by the adult botfly
annoyance. If this annoyance persists, it may affect the
horse’s weight. The larvae normally cause very little damage,
but in rare cases can cause stomach ulcers. While larvae in
the stomach can’t be diagnosed, botfly eggs on the horse’s
hairs mean the horse has bots.

Certain drugs kill the larval bots in the stomach. The best
time to treat the horse is in the winter, when adults have
died and all the eggs should have hatched. In the summer or
autumn, eggs on the horse’s legs can be killed with warm
water containing an insecticide. The warm water hatches the
eggs, and the insecticide kills the emerging larvae.

Lice

Two types of horse lice are the Haematopinus asini and the
Bovicola equi. The Haematopinus asini is a sucking louse; 
the Bovicola equi is a chewing louse. Both types irritate 
the horse. A horse heavily infested with either of these lice
will rub or bite at the infested area and damage its hair.
Many times a horse is infested with both lice at the same
time. Heavy infestations usually occur during the winter
when the horse has a longer hair coat. Diagnosing these lice
involves combing the horse and looking for them. The
infested area is treated with an application of an insecticide.
Horses infested with the horse-sucking louse can also be
treated with ivermectin.

Fleas

The cat flea (Ctenocephalides felis) sometimes feeds on young
foals. The infested horse should be treated with insecticide.
The stable should be cleaned first and then treated with
insecticide. Please see the section on dog and cat fleas for
more information about this flea.
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Ticks

The blacklegged tick, the Rocky Mountain wood tick, the win-
ter tick, the Gulf Coast tick, and the lone star tick all infest
horses. Please refer to the section on cattle ticks to review
these ticks.

Mites

Sarcoptes, Psoroptes, and Chorioptes mange mites all feed on
horses and cause diseases similar to those that dogs and cat-
tle suffer. Demodex mange mites also feed on horses, but like
those on cattle, they cause little harm.

Congratulations! You’ve made it through the first major sec-
tion,Ectoparasites of Large Animals. Unfortunately for small
animals, they have plenty of ectoparasites too. But before you
move on to study about those parasites, review the material
you’ve just studied by completing Self-Check 2.
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Self-Check 2
1–5: Match the parasite on the left with the problem it causes on the right.

______   1.  Horn fly

______   2.  Tabanid

______   3.  Face fly

______   4.  Sarcoptes

______   5.  Blow flies

6–8: Fill in the blanks with the words that correctly complete the following statements.

  6.  To reduce the stages of the tick population that are off the host, a rancher can _______,

_______, or _______ the pasture.

  7.  When the female cattle grub fly tries to lay her eggs on a cow, the cow may try to avoid the

fly, a behavior known as _______.

  8.  If a horse is treated only once a year for horse bots, it should be treated during the _______.

Check your answers with those on page 107.

a.  Mange

b.  Fly worry

c.  Fleeceworms

d.  Vector of bovine anaplasmosis

e.  Vector of bovine pinkeye
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ECTOPARASITES OF 
SMALL ANIMALS
You wouldn’t expect the persistent ectoparasites you met in
the last section to restrict themselves to large animals—and
they don’t. Parasites are equal opportunity exploiters. Their
effect upon the host, however, can be surprisingly different.
Some seemingly innocent ectoparasites can, given the proper
circumstances, be quite dangerous to small animals. Others
that sound dangerous actually aren’t. Read on for the 
lowdown.

Ectoparasites of Dogs and Cats

Flies

Most flies cause few problems for dogs and cats. Tabanids
and other bloodsucking flies may feed on dogs and cats. The
mosquito is an important dog and cat ectoparasite because it
carries heartworm disease. (The section on the endoparasites
covers heartworm disease.) The larvae of some flies may
cause myiasis in dogs and cats. One such fly is Cuterebra. In
cats, which aren’t a natural host for the rodent botfly, the
larvae usually find their way from the nose lining to the area
under the skin. There, they grow normally. However, in some
cases, the larvae get lost in the cat, and may end up in the
brain or in other tissues. In the brain the larvae may cause
enough damage to kill the cat. Rodent botfly infestation is
almost impossible to diagnose unless the larva ends up
under the skin. Bots under the skin of any animal leave a
breathing hole. Treatment consists of surgically removing the
bot from its pocket under the skin. Some drugs kill the lar-
vae, but the dead bots cause an inflammatory reaction that
may prove more harmful than the live parasite.

Fortunately, Cuterebra infections are rare in cats, and even
rarer in dogs. The larvae of flesh flies sometimes infest
wounds in the skin of dogs and cats.
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Lice

Both sucking (Linognathus setosus, Figure 17A) and biting
(Trichodectes canis, Figure 17B) lice feed on dogs. Only a 
biting louse (Felicola subrostratus) feeds on cats. These lice
travel from host to host by direct host contact. Heavy sucking
lice infestations can cause anemia. The dog-sucking louse
usually feeds on the neck or shoulder region. Chewing lice
cause skin irritation and itching on both cats and dogs. The
chewing louse of dogs is also an intermediate host for the dog
tapeworm, Dipylidium caninum. Pets with a heavy infestation
of biting lice may scratch so much that they remove their
hair and cut the skin.

If you notice a dog or cat scratching all the time, you should
examine the animal for adult lice or nits attached to the
hairs. Powders or shampoos containing an insecticide treat
lice infestations. Re-treat the dog or cat after two weeks
because pesticides don’t kill the nits. In two weeks, the nits
hatch; retreatment kills the nymphs before they develop into
egg-laying adults. Shaving a cat before treating it reduces the
number of eggs, which are found on the hairs.

FIGURE 17—The sucking

louse in (A) has a head

that’s more slender than

its thorax, with mouth-

parts designed to suck

its host’s tissue, body

fluids, and blood. The

biting louse in (B) has

no eyes, and its body is

broad and flat. The head

of a biting louse is wider

than its thorax and as

wide as its abdomen.

The mouthparts of a bit-

ing louse are designed to

bite and chew. They feed

on debris on the surface

of the skin, rather than

suck like the other group

of lice.
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Fleas

Ctenocephalides felis (Figure 18) is by far the most common
flea on dogs and cats. Ctenocephalides canis (Figure 19) also
feeds on dogs and cats but is very rare.

FIGURE 18—This flea is

very similar to the dog

flea in appearance.

Although it’s usually

unnecessary to differenti-

ate between the dog and

the cat flea, it may be

done by examining the

size and shape of the

head and the size of the

spines on the mouth

comb.

FIGURE 19—This dog flea

is small (4 mm long),

with very powerful legs

for jumping.
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Although fleas lay eggs on the dog or cat, the eggs soon fall
off. When the eggs hatch in one or two weeks, the larvae feed
on organic material. The larval flea eventually spins a cocoon
and becomes a pupa. The time from the hatching of the egg
to the hatching of the adult from the cocoon may be as short
as three weeks in hot weather or as long as two years in very
cold weather.

The adult flea jumps onto a dog or cat, where it lives up to
two months. Because many eggs drop where the animal
spends a lot of time, and the larval flea stays close to where
it hatches, most adult fleas don’t have long to wait before a
host comes along.

Once on the host, the adult flea keeps moving, stopping only
for a few minutes at a time to take a blood meal. This con-
stant moving around and feeding irritates the host and
causes it to scratch. As with lice infestations, the host’s con-
stant scratching can remove hair and cut the skin. Heavy flea
infestations can cause anemia which can be fatal to kittens
and puppies. Some pets develop an allergy to the flea’s saliva.
The bite of even a single flea can cause severe itching in an
allergic dog or cat.

On pets, fleas are more difficult to control than lice. Like lice,
adult fleas on the host succumb to shampoos and powders
that contain insecticides; flea collars contain a slow-release
insecticide that kills fleas on the pet for several months;
other insecticides placed on the pet’s back kill adult fleas for
one to three months. But killing adult fleas on the host
solves only half the problem. The insecticide applied to the
pet doesn’t kill eggs, larvae, and pupae not on the host.
There’s a drug, however, which given to pets, will prevent flea
eggs on them from hatching.

It’s important to clean thoroughly those areas where eggs
may have dropped off the pet. Pay special attention to the
pet’s bedding. Vacuum and apply insecticide to all rugs, as
well as to cracks and crevices in the floor. Ultimate flea con-
trol may require several applications of insecticides to both
the pet and its surroundings.
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Ticks

Brown dog tick (Rhipicephalus sanguineus). The common
dog tick, Figure 20, feeds on dogs as a larva, a nymph, and
an adult. The parasite’s host, however, is a different dog in
each stage. The larval tick feeds and then drops off the dog.
The larva molts on the ground and becomes a nymph. It then
climbs to the top of a blade of grass or bush and waits for
another dog to come along. After the nymph finds a host and
feeds, it repeats the process. The adult tick finds a third dog.
Adult ticks mate on the dog. After feeding, the female tick
drops off to lay her eggs on the ground. Unfed larval,
nymphal, and adult ticks can survive for months while 
waiting for a host.

Ticks can harm their hosts beyond the blood loss of feeding;
they commonly irritate the skin around their bite, causing
the dog or cat to scratch much as it would if it had fleas or
lice. Ticks can also carry serious diseases. Because this tick
parasitizes several hosts during its life cycle, it can readily
transmit viruses, bacteria, and protozoan parasites. The
brown dog tick carries canine piroplasmosis, a protozoal 
disease, and canine ehrlichiosis, a bacterial disease. It also
causes tick paralysis in some dogs.

FIGURE 20—The brown

dog tick is a hard tick

with a hard dorsal 

shield and a rather plain

appearance.
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To control a light infestation of adult ticks, simply remove the
ticks with tweezers. Grasp each tick close to its head and
pull the mouthparts from the skin. Larval and nymphal ticks
are small and difficult to find, so tweezers don’t control 
them effectively. To control infestations involving larval and
nymphal ticks, or heavy infestations of adult ticks, use a pes-
ticide or tick collar. Because female ticks normally lay eggs
outside, pesticides aren’t normally used indoors. However,
kennels do use pesticides indoors to control the brown dog
tick. Since all three of its parasitic stages feed on dogs, this
tick can thrive in kennels. A kennel with a Rhipicephalus 
sanguineus infestation should be treated with a pesticide
along with its dogs. Treatment should be repeated regularly
until the infestation is under control.

Blacklegged or deer tick (Ixodes scapularis). The black-
legged tick is another important vector of disease in the
United States. Review its life cycle in the section on cattle
ticks. Both the nymph and adult of this tick feed on dogs.

The damage this tick causes is the same as that caused by
the brown dog tick. It can transmit Lyme disease, a bacterial
disease, from mice to dogs. Lyme disease can also be spread
to people. The past few years have seen dramatic increases in
the number of human Lyme disease victims in the north-
eastern United States.

Blacklegged tick infestations are usually light in dogs or cats;
remove individual ticks with tweezers. Pesticides in collars, 
or applied to the skin of the pet, prevent or control tick 
infestations. 

American dog tick (Dermacentor variabilis). The
American dog tick, Figure 21, is a three-host hard tick. The
larvae and the nymphs prefer to feed on rodents and rabbits.
The adults feed on dogs, cats, and such wild carnivores as
foxes and coyotes.

American dog tick infestations are usually light and cause
damage similar to that of the brown dog tick. The American
dog tick carries canine piroplasmosis and Rocky Mountain
spotted fever, a bacterial disease. Treat infestations of the
American dog tick in the same way as those of the black-
legged tick. 
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Mites

All mites commonly affecting dogs and cats spend their lives
(egg, larva, nymph, and adult) on one host. Mites can trans-
fer from one host to another during close contact.

Demodectic mange mite (Demodex canis). Demodex canis
(Figure 22), a very common mite of dogs, is cigar-shaped and
lives in hair follicles. Suckling transmits these mites from the
mother dog to her pups. They normally cause no disease, but
in large numbers can cause mange.

Demodectic mange can be a mild, localized disease or a seri-
ous, generalized disease with lesions covering large areas of
the body. The localized disease may cause slight hair loss,
usually on the face and forelimbs. These mild lesions may
heal without treatment. Cats have Demodex mites, but only
rarely get demodectic mange. When they do, it’s usually the
localized type on the face.

FIGURE 21—The American

dog tick is most numer-

ous in the spring and

summer months, since it

needs moisture to survive

in the environment.
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Generalized demodectic mange occurs in dogs whose immune
system isn’t working for some reason—for example, another
disease, a genetic defect, or drugs given to the dog for a dif-
ferent condition. Immunosuppressed dogs with this more
serious mange have hair loss and thickening of the skin in
the area of the lesions. If these lesions become infected with
bacteria, pustules (pimple-like growths containing pus) may
form. These lesions, as uncomfortable as they may sound,
cause little or no itching.

Veterinarians diagnose demodectic mange by scraping the
skin in the area of the lesions and finding larval and
nymphal mites. Demodex mites are present in normal dogs,
but the presence of many different stages indicates that the
mite population is increasing rapidly and therefore causing
the lesions.

Demodectic mange is difficult to treat. The mites are so deep
in the skin that pesticides may not reach and kill them
immediately. It can take months of repeated treatment to
cure the disease.

Sarcoptic mange mite (Sarcoptes scabiei).  Sarcoptes 
scabiei (Figure 23) is a small, round mite that can also cause
mange in dogs and other animals. This type of mange is very
rare in cats. Sarcoptic mites prefer the skin of the face, ears,
and forelimbs, but in heavy infestations they can be found
anywhere on the body.

The life cycle from egg to adult takes about 17 days. The
adult actually burrows into the skin, forming a tunnel. The
female lays eggs there, and the larvae and nymphs stay there
until the adult stage. Then they form side tunnels from their

FIGURE 22—The demo-

dectic mange mite lives

in the hair follicles and

sweat glands in the skin

of the dog.
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tunnel of birth. Some larvae leave the tunnel
and wander on the skin. Each larva makes 
a small pocket in the skin in which it feeds
and molts. This burrow becomes the start 
of a new tunnel when the mite becomes an
adult. While the larvae are on the skin, they
can be transferred to a new host.

The first lesions of sarcoptic mange are 
usually seen on the edges of the ears. The
lesions are usually crusted over, and the
hair is lost from the area. The burrowing of
the adult mites causes an intense itching,
unlike in demodectic mange. Sarcoptic mange is very conta-
gious, so keep infested dogs away from other animals.

Veterinarians diagnose Sarcoptes scabiei mites by finding
them in a skin scraping of the host’s lesions. Treatment is
similar to that of demodectic mange. Apply lindane, an effec-
tive pesticide, weekly for four weeks to kill newly hatching
larvae. Ivermectin also treats sarcoptic mange, but isn’t
labeled for this use.

Notoedric mange mite (Notoedres cati).
Notoedres cati (Figure 24) causes mange in
cats. A small mite, it looks and acts like
Sarcoptes scabiei. Notoedric mange, marked
by dry, encrusted lesions and thickened
skin, usually shows up on the ears and the
back of the neck.

Like sarcoptic mange, notoedric mange
causes intense itching and is very conta-
gious. Since many pesticides are toxic to
cats, a 1% solution of selenium sulfide is
the recommended treatment. It should be
used once a week for four to six weeks.
Ivermectin also treats this type of mange,
but isn’t labeled for this use.

FIGURE 23—Sarcoptic mites have short legs

with spines that stick out from the sides.

FIGURE 24—The notoedric mange mite causes

mangelike skin irritations usually around the

ears and neck, but may extend to the face and

feet of the cat.
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Ear mite (Otodectes cynotis). The ear mite (Figure 25) lives
deep in the ear, usually both ears, of dogs and cats. Its feed-
ing causes skin irritation and ear wax, and a crusty material
builds up in the ear. The animal may scratch at its ears and
shake its head as it tries to get rid of the irritation. This mite
can cause convulsions in cats.

Veterinarians diagnose ear mites by finding the mites in
material removed from the ear. Treatment involves putting in
the ear a pesticide specifically formulated for that purpose. It
sometimes helps to put mineral oil in the ear to loosen the
wax and crusty material before using the pesticide.
Ivermectin also treats ear mites, but isn’t labeled for this use.

Ectoparasites of Rabbits and Rodents

Flies

Rodent botfly (Cuterebra species). The adult rodent botfly
is a large (one inch long), hairy fly that looks like a bumble-
bee. The female fly lays her eggs near a rodent’s burrow.
When these eggs hatch, the small larvae (1 to 2 mm) wait for
a host. When a small mammal comes by, the larva attaches
itself to the host’s hair and moves towards the nose and
mouth. The larva enters either the nose or mouth of the host

FIGURE 25—The ear mite,

which infects both dogs

and cats, burrows into

the skin of the ear canal

causing intense irritation,

redness, and swelling.
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and burrows through the lining. It then moves to a position
under the skin and cuts a small breathing hole in the skin.
The larva stays in this space for two to three weeks, growing
to more than one inch long. The mature larva enlarges the
hole in the skin and leaves the host. The larva pupates on
the ground, where eventually the adult will emerge. While
adult flies live only a few days, the pupa can survive the 
winter.

The rodent botfly can infest mice, rats, chipmunks, squirrels,
rabbits, and many other mammals. Rodent botflies commonly
infest pet rabbits kept outside. Even cats and (more rarely)
dogs have been infected. The bots do little harm to their host
while under the skin, but their emergence from the skin
leaves an open wound prone to bacterial infection.

Flesh flies (Sarcophaga species and Wohlfahrtia vigil).
The adults of these flies are large (up to
one-half inch long) and feed on decaying
meat (Figure 26). The female flesh fly pro-
duces live larvae, which she usually lays
on dead animals. The larvae feed on the
rotting meat for about a week and then
move to the ground where they pupate. In
some cases the flesh fly lays her larvae in
a wound or sore on any kind of animal.
The larvae then feed on the tissue sur-
rounding the wound and may even end up
under the skin.

Treat flesh fly infestations by removing as
many of the larvae as possible and putting
an approved insecticide on the wound.
Prevent infestation by immediately treating
all wounds and applying an insecticide
approved for wound treatment.

Lice

Rabbit louse (Haemodipsus ventricosus). The rabbit louse
is a member of the insect order Anoplura (the sucking lice).
The adult rabbit louse usually feeds on the rabbit’s back,
sides, and groin. The bloodsucking activity of this louse
causes an intense itching. The rabbit rubs and scratches,

FIGURE 26—This Sarcophaga has a grey checker-

board pattern on its abdomen. It feeds and flies

around during the day and can cover long dis-

tances because of its very strong flying ability.
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often removing all hair from the areas where the lice are feed-
ing. The rabbit louse prefers young rabbits as its host. A
heavy infestation on a young rabbit may lead to poor growth.
The rabbit louse carries tularemia, a bacterial disease of rab-
bits and humans.

Insecticides applied to the rabbit kill the adult and nymphal
lice; isolate an infested rabbit during treatment because the
lice travel through direct host contact. Eggs, which are
attached to the rabbit’s hair, will hatch in seven days, so
repeat insecticidal treatment weekly for two or three weeks.
Clean out the rabbit’s cage to remove eggs that may be
attached to the hair the rabbit scratched off.

Guinea pig lice (Gliricola porcelli and Gyropus ovalis).
The guinea pig lice belong to the insect order Mallophaga (the
chewing lice). These are normal-sized lice; adults measure
about 1 to 1.5 mm long. Gliricola porcelli is known as the
“slender guinea pig louse”; its head is longer than it is wide,
and its abdomen is only slightly wider than its head. Gyropus
ovalis is called the “oval guinea pig louse” because its
abdomen is much wider in the middle than at either end.
These lice feed on skin debris and generally cause their host
no problems. Guinea pigs with heavy infestations may
scratch infested spots bald. 

Veterinarians diagnose guinea pig lice infestations by finding
either the lice or their eggs in the host’s fur. Treatment is the
same as for the rabbit louse.

Rat and mouse lice (Polyplax species and Hoplopleura
species). Different species of Polyplax and Hoplopleura feed
on mice and rats, but we’ve grouped these lice together
because their life cycles are similar and their treatment the
same. Infested rats and mice appear restless, have ruffled
fur, and may constantly scratch. A heavy infestation of these
bloodsucking (insect order Anoplura) lice may cause anemia
and even death. The rat louse carries endemic typhus (an
acute infectious disease caused by Rickettsia typhi) and other
rat diseases. The mice louse carries several bacterial diseases
of mice. Veterinarians diagnose infestation by finding the lice
or their eggs in the fur. Treat rat and mouse lice as you
would rabbit lice: isolate the infested rodents, treat with an
insecticide weekly for two or three weeks, and clean the cages
at the same time you treat the animals.
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Ticks

While many ticks feed on wild rodents and rabbits during
their larval and nymphal stages, ticks rarely turn up on pet
rabbits and rodents because these animals aren’t allowed to
run free through the areas where ticks lurk. Regularly 
examine rabbits kept outside for ticks, and remove ticks as
described for dogs and cats.

Mites

Fur mites of mice (Myobia musculi and Radfordia 
affinis). The fur mites are very common on wild and pet
mice. These mites live on the skin and in the fur. The fur
mites feed by sucking fluids from the skin. Light infestations
cause the mouse no problems; heavy infestations may cause
hair loss, itching, and damage to the skin from the mouse’s
scratching. Eggs, attached to the bottom of hairs, take about
eight days to hatch. The fur mite travels from mouse to
mouse through direct contact. Veterinarians diagnose fur
mite infestations by finding the mite or its eggs in the
mouse’s fur. Isolate the infested mouse to prevent transmis-
sion to other mice; then apply a pesticide to the mouse. Tick
powders containing the pesticide permethrin can be placed
on the mouse or in its bedding. One treatment method is to
give the mouse cotton balls dipped in permethrin; the mouse
tears the cotton balls apart to make a nest. Continue pesti-
cide treatment for at least four weeks, as the eggs resist
treatment and you must wait for them to hatch. Or dose the
mouse with ivermectin. This drug also fails to kill the eggs, so
ivermectin should be given twice, about two weeks apart.

Rat fur mite (Radfordia ensifera). Like the fur mites of the
mouse, the rat fur mite spends its entire life on its host.
Transmission occurs when two rats are in direct contact.
Rats with heavy infestations may scratch so much that they
damage their skin. The measures that control mouse fur
mites also work for rat fur mites.

Guinea pig fur mite (Chirodiscoides caviae). Like the rat
and mouse fur mites, the guinea pig fur mite spends its
entire life cycle on its host. Transmission is by direct contact
between an infested guinea pig and the new host.
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Infestations by this mite usually cause the guinea pig no
problems; they may go undetected till the owner notices
these small mites walking on the fur. On rare occasions,
heavy infestations may cause hair loss and itching.
Veterinarians diagnose mites by finding them in the fur.
Apply a pesticide to the guinea pig; repeat the application
every week for three weeks. You may also use ivermectin as
you would for mouse fur mites.

Fur mite of rabbits (Cheyletiella para-
sitovorax). This mite, like the fur mites of
rodents, spends its entire life cycle on its
host, and travels by direct contact between
hosts. This mite’s life cycle takes about two
weeks to complete. The rabbit fur mite
(Figure 27) usually feeds on the skin of 
the rabbit’s back and shoulder region.
Occasionally it turns up on the skin of the
belly. Light infestations have no clinical
signs; heavy infestations may cause hair
loss and scaliness.

Veterinarians diagnose this infestation by finding the mite in
the rabbit’s fur. Treat infested rabbits with a pesticide.
Repeat treatment in a week to allow the eggs time to hatch.
Because some of the stages of this mite can survive off the
rabbit for a few days, clean the rabbit’s cage at the same time
you treat the rabbit.

Mouse mange mite (Myocoptes musculinus and Myocoptes
romboutsi). These mites are very common on wild and pet
mice. Many mice have both fur and mange mites at the same
time. The mouse mange mites feed on the mouse’s skin tis-
sue and all stages live on the mouse. It takes about two
weeks for mouse mange mites to complete their life cycle.
Diagnosis and control of these mites is the same as that for
the mouse fur mites.

Mange mite of guinea pigs (Trixacarus caviae). This
mange mite is similar in both life cycle and appearance to the
sarcoptic mange mite. It lives in the skin of guinea pigs and
may cause hair loss, crusty skin, and itching. It travels by
direct contact between hosts. Veterinarians diagnose infesta-
tion by finding the mite or its eggs in a skin scraping of the

FIGURE 27—The fur mite of rabbits has a small

round body, less than 1 mm in size.
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infested area. Treatment is usually ivermectin given to the
guinea pig once a week for three weeks. This mange mite
may infest humans who handle an infested guinea pig.
Although this infestation of humans will cause an itchy rash,
it will go away without treatment, because the guinea pig
mange mite can’t complete its life cycle on humans.
Eventually all of the mites on the human will die off.

Demodectic mange mites of gerbils (Demodex meroni)
and hamsters (Demodex criceti and Demodex aurati).
The demodectic mange mites are uncommon on gerbils and
hamsters. Even when they’re present, they rarely cause 
disease. All stages of the demodectic mange mite live on
their host. Transmission is by direct contact between hosts.
Like the demodectic mange mite of dogs, both Demodex
meroni of the gerbil and Demodex aurati of the hamster live
in the hair follicles. Demodex criceti is unusual in that it
lives in small pits in the skin instead of in hair follicles. In
the gerbil, Demodex meroni can cause hair loss and scaly
skin on the tail and legs. The demodectic mange mites of
the hamster usually cause disease only in very old hamsters
under some form of stress. These hamsters suffer hair loss
and scaly skin. Usually these signs appear on the infested
hamster’s back.

Veterinarians diagnose infestation by finding the mite in
scrapings of the skin’s diseased areas. No specific treatment
exists for the gerbil or hamster infested with demodectic
mange mites, but treatments similar to those used to control
demodectic mange in the dog may work. 

Ear mange mites of rodents (Notoedres muris and
Notoedres notoedres). The ear mange mite of the rat
(Notoedres muris) and the ear mange mite of the hamster
(Notoedres notoedres) are small mites that look like the ear
mite of cats. They live in the skin of a rat’s or hamster’s ears,
nose, and tail. All stages of these mites live in the skin. It
takes about two weeks for the mite in the hamster to com-
plete its life cycle; the mite in the rat takes an additional
week. These mites travel by direct contact between hosts.
Infestations with the ear mange mite of rats cause the rat’s
skin to become red and thickened. You may even see wartlike
growths on the rat’s ear or nose. The disease in the hamster
is the same as in the rat.
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Veterinarians diagnose infestation by scraping the affected
areas of the skin. This scraping contains all stages of the
mite from eggs to adults. Treat the infested rat or hamster
with injections of ivermectin, and keep it from other animals
during treatment to prevent transmission of the mite.

Ear mite of rabbits (Psoroptes cuniculi). The ear mite is
the most common ectoparasite of rabbits. This mite lives
mainly in the rabbit’s ear, but in heavy infestations may
travel to the skin of the head and neck. All stages of the mite
live in the rabbit’s ear; transmission is by direct contact
between rabbits. This mite irritates the skin of the ear, 
causing tissue fluids to leak through the skin. The mite feeds
on these fluids, causing a dry crusty material to build up in
the rabbit’s ear. The ear will become very itchy; the rabbit
may shake its head and scratch its ears. This scratching may
cause cuts prone to bacterial infection. 

Veterinarians diagnose rabbit ear mites by finding them in
some of the crusty material taken from the rabbit’s ears. The
standard treatment for infestations of the rabbit ear mite is
to clean the crusty material out of the rabbit’s ears and put
mineral oil in the ear daily for about three to four weeks. The
mineral oil smothers the mites. Heavier infestations may
need ear drops containing a pesticide, or antibiotics. Two
doses of ivermectin, given ten days apart, also kill ear mites.
Treat any scratches with an antibiotic ointment. Since the
crusty material from the ear may contain mites or mite eggs,
clean the rabbit’s cage to eliminate any of this material that
the rabbit may have scratched out of its ear.

Tropical rat mite (Ornithonyssus bacoti). The tropical 
rat mite lives on rats, mice, hamsters, and many other 
mammals—even some birds. The larvae and adults of this
mite suck blood. When not sucking blood, these mites leave
the host and hide in the bedding or elsewhere in the cage,
where they lay their eggs. The life cycle takes about two
weeks to complete. Heavy tropical rat mite infestations can
result in anemia and even death from blood loss. In the wild,
this mite often carries murine (pertaining to or affecting mice
or rats) typhus (Rickettsia typhi) and plague (Yersinia pestis).
These mites will attack humans that handle an infested
rodent. Some humans are allergic to the tropical rat mite’s
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painful bite. Veterinarians diagnose rat mites by finding them
on the rodent or in its cage. These mites are large, about 
1 mm long, and white; engorged with blood, they become red
to black. 

Tropical rat mite extermination concentrates on the animal’s
environment since the mite spends much of its time off the
host. To kill any feeding mites on the infested animal, treat
the animal as you would one infested with mouse fur mites.
Move the treated animal to a clean cage at the start of treat-
ment. Thoroughly clean the old cage and the area around it,
and treat them with a pesticide.

Ectoparasites of Ferrets, 
Foxes, and Mink

Flies

The fox maggot fly (Wohlfahrtia vigil) is a flesh fly that lays
larvae on the intact skin of young foxes and mink. Fox mag-
got fly larvae can penetrate the skin and feed inside the host.
As few as five in a body cavity will kill a young fox. Mink and
fox ranchers have found that they can prevent fox maggot
attacks by putting an insecticide in the animal’s bedding. The
young fox or mink rolls around in its bedding, distributing
the insecticide throughout the fur. The insecticide then kills
any larvae the flesh fly lays on the skin. Placing screening
around the animal’s cages helps keep the adult fox maggot
fly from the young animals in the first place. 

The rodent botfly (Cuterebra species) infests ferrets and very
often feeds on mink and foxes. The treatment and control
measures are the same as those for infestations of the rabbit.

Fleas

Ferrets can be infested with the same fleas (Ctenocephalides
species) as dogs and cats. The section on ectoparasites of
dogs and cats describes the life cycle of these fleas. A ferret
infested with enough fleas has scaly skin and shows signs of
being itchy. The infested ferret may scratch off the hair from
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some areas of its body. Treat ferret flea infestations as you
would those of dogs and cats. Treat both the animal and the
house. You can use flea shampoos or powders containing
pyrethrins (flower-based insecticides) on the ferret, but don’t
use a collar containing dichlorvos (an insecticide) and
anthelmintic, which can be toxic to ferrets.

Ticks

The same ticks that infest dogs and cats can also infest fer-
rets, foxes, and mink. Ferrets allowed to roam outside are
more likely to get ticks than is an animal kept indoors.
Careful, regular examination of the ferret’s fur will reveal any
attached tick. Remove the tick manually as you would on a
dog or cat.

Mites

Ferrets are susceptible to the ear mite (Otodectes cynotis) and
the sarcoptic mite (Sarcoptes scabiei), which also feed on
dogs and cats. Ferrets pick up these mites by contact with
infested animals. Some ferrets with ear mites may display the
same clinical signs as cats do; others show no outward signs.
A ferret infested with ear mites, however, has a buildup of
brownish- black wax in its ears. Ferrets infested with sarcop-
tic mites develop very itchy, scabrous skin lesions that cause
hair loss. These lesions appear on the body (sometimes in
just a few places, sometimes covering the body) or only on
the feet. Severe mite infestations on the feet can make the
ferret’s claws fall out.

To treat mites, isolate the infested animal to keep the mites
from spreading to other animals; then apply pesticides. The
same pesticides used in dogs and cats work with ferrets, but
take care applying them; some aren’t proven to be safe for
ferrets. You can also treat the itchy lesions caused by the
sarcoptic mite with corticosteroid ointment to stop the itch.
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Ectoparasites of Reptiles

Flies

Adult flesh flies of turtles (Cistudinomyia cistudinis) look like
houseflies. The adult female fly lays live larvae into wounds
in the turtle’s skin; a favorite laying site is the hole left by a
tick. The larvae feed on the turtle’s skin, eventually growing
to 15 mm in length. The larvae feed on the turtle for about
two months before they drop off and pupate on the ground.
The damage these larvae do to the turtle’s skin can be con-
siderable and can sometimes kill the turtle. This fly is
common in the southeastern United States. Live larvae can
be found on box turtles, painted turtles, and gopher turtles
in this region. To treat flesh fly infestations, remove the 
larvae from the skin wound and then wash and apply an
antiseptic to the wound. You can prevent myiasis of turtles
by keeping them indoors or in a flyproof cage.

Ticks

Iguana tick (Amblyomma dissimile). This hard tick attacks
only cold-blooded animals. The iguana tick often turns up on
iguanas caught in the wild and also on rattlesnakes, gopher
snakes, and Eastern fence lizards caught in the southeastern
United States. This tick irritates the skin and may leave an
open wound. Remove the iguana tick by grasping it with
blunt forceps as close to the head as possible and pulling
straight out. Treat the wound it leaves to prevent infection.

Gopher-tortoise tick (Amblyomma tuberculatum). This is
one of the largest hard ticks. It lives on mammals and birds
as a larva and on the gopher tortoise as a nymph and adult.
Gopher tortoises captured in the wild often carry the gopher
tortoise tick. A fully-fed adult female gopher tortoise tick can
grow to 25 mm long. Like the iguana tick, the gopher tortoise
tick irritates the skin and may leave an open wound. Treat
this tick as you would the iguana tick: grasp it with blunt
forceps as close to the head as possible, pull it straight out,
and treat the wound to prevent infection.
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Other reptile ticks belong to the Aponomma species and
Hyalomma aegyptium. Hard ticks of the genus Aponomma
often turn up on snakes and lizards imported from Africa and
southern Asia. Hyalomma aegyptium is a hard tick that
favors Greek tortoises imported from southern Europe. All of
these ticks can irritate the skin. Treatment is the same as
that for the iguana tick.

Mites

Snake mites (Ophionyssus natricis) are found on many captive
snakes. This mite sucks blood as a nymph and adult, when 
it lives under the scales and around the eyes of its host. The
female adult mite lays her eggs on the ground, where the 
larvae hatch and live. The complete life cycle takes two to
three weeks. These mites irritate the snake; heavy infesta-
tions may cause anemia or even death. This mite also carries
Aeromonas hydrophila, which causes a bacterial disease.

Veterinarians diagnose snake mites by finding them on the
snake; the first tipoff is usually the mite’s white feces. Treat
an infested snake with a pesticide, and thoroughly clean its
cage to eradicate eggs and larvae.

Ectoparasites of Chickens, 
Turkeys, and Other Birds

Flies

While flies aren’t generally a problem with chickens, many
bloodsucking flies (like black flies and mosquitoes) feed on
birds, and can transmit disease. Flesh flies lay their eggs
around wounds on birds, and the larvae can cause myiasis. If
flies present a problem, keep chickens and other birds in
screened cages.

Lice

Chicken body louse (Menacanthus stramineus). This
chewing louse is very common on chickens, who transmit it
by direct contact with each other. It lives and feeds on the
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skin of the breast, thighs, and anus region. The female glues
its eggs in masses around the base of the feathers. The
chicken body louse sometimes chews through the skin and
causes bleeding. Infested chickens won’t gain weight as fast
because of the mite’s irritation. Heavy infestations may kill
the chicken. Veterinarians diagnose infestation by finding the
louse or its eggs on the chicken. Isolate infested birds and
treat them with an insecticide. Repeat insecticide treatment
weekly for three weeks.

Shaft louse (Menopon gallinae). The shaft louse is a com-
mon ectoparasite of chickens and other fowl. It lives on the
feathers of the breast and thighs. This louse usually causes
the bird no problems, but heavily infested birds may become
restless. Treat shaft louse infestations as you would chicken
body louse infestations.

Fleas

The sticktight flea (Echidnophaga gallinacea) turns up on
chickens and turkeys in the southern United States, usually
in older, poorly managed poultry houses. Sticktight fleas are
small, less than 2 mm long. The female attaches itself perma-
nently to the chicken, usually around the bird’s eyes, comb,
and wattles. The eggs of the female sticktight flea fall to the
ground, where they hatch. The larvae and pupae live in the
chicken house litter. Adults emerge from the pupal case, wait
for a host to come by, and then jump onto it. The embedded
flea can cause skin irritation and localized swelling. If enough
fleas infest a chicken’s eye area, this tissue reaction can
cause blindness. Heavily infested chickens can also suffer
anemia and decreased egg production.

Veterinarians diagnose sticktight flea infestation by finding
the female fleas embedded on the host’s head. To control
sticktight flea infestations, treat infested birds with an insec-
ticide. Clean the chicken house floor and apply insecticide to
kill the larvae. Repeat treatment may be necessary until all
eggs have hatched or been removed.
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Ticks

The fowl ticks (Argas species) are soft ticks that feed on
chickens and other birds. The larval fowl ticks feed for about
one week on the bird. The larvae then drop off and molt into
nymphs. Both nymphs and adult fowl ticks feed on the bird
at night and then leave it to hide in nearby cracks and
crevices during the day. The adults may feed up to eight
times. The female lays a batch of eggs in the hiding place
after each blood meal. The fowl tick can live up to two years
without feeding.

The feeding ticks annoy the birds, causing egg production to
decrease. The fowl tick also causes anemia; heavy infesta-
tions may even kill the bird. The adult fowl tick can also
cause tick paralysis in some of its host chickens. Fowl ticks
carry avian spirochaetosis (Borrelia anserina), a bacterial dis-
ease of birds. Veterinarians diagnose fowl ticks by finding the
feeding ticks on the bird. Since the nymphs and adults feed
at night, you may have to examine the birds after dark to
find the ticks.

Treat chickens with pesticides to kill any larval fowl ticks on
them. Clean the chicken house and treat it with a pesticide
to kill the adults and nymphs. Pay particular attention to the
cracks and crevices of the chicken house. Since the eggs take
from one to three weeks to hatch, you may have to repeat
treatment several times.

Mites

Northern fowl mite (Ornithonyssus sylviarum). This mite,
the most common ectoparasite of United States poultry, feeds
on domestic fowl and wild birds. The adults are about 1 mm
long and dark red when engorged with blood. The entire life
cycle takes place on the host over the course of about one
week. Female mites glue their eggs to the feathers; these eggs
may hatch in one or two days. The larvae don’t feed. You may
find adult mites off the host if the bird is heavily infested. An
adult northern fowl mite can survive off the host for about
one month.
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The northern fowl mite likes to feed around the vent of the
bird. The feathers in this area become matted and discolored.
Heavily infested chickens may show a decreased egg produc-
tion, anemia, and scabs in the area where the mites are
feeding. Treat infested chickens with a pesticide; if the infes-
tation is heavy, treat the chicken house as well. Keep wild
birds, which may be infested with this mite, away from the
chicken house. Farmers often enclose the chicken house with
screen for this purpose.

Chicken mite (Dermanyssus gallinae). This bloodsucking
mite attacks poultry and many different wild birds. Only the
nymphs and the adult chicken mites feed on birds. This mite
lives off the host during the day, returning to the bird at
night to feed. Like the northern fowl mite larva, the chicken
mite larva doesn’t feed. The chicken mites live in cracks and
crevices of the chicken house during the day; they lay their
eggs here as well. This mite may also feed on rats and other
rodents if birds aren’t present. The chicken mite will also bite
humans. Chickens infested with this mite may have decreased
egg production and anemia. Heavily infested chickens, espe-
cially young birds, may die. Like the fowl tick, the chicken
mite carries Borrelia anserina. Veterinarians diagnose chicken
mite infestation by finding the mites on the birds at night. To
control the chicken mite, clean the chicken house and treat it
with a pesticide as prescribed by the veterinarian.

Scaly-leg mite (Knemidocoptes mutans). The scaly-leg mite
lives on poultry and wild birds. All stages of this mite live on
the bird; it travels from bird to bird by direct contact between
hosts. This is a small mite that looks like Sarcoptes scabiei.
The scaly-leg mite lives in the skin of the bird’s legs and feet.
It lays its eggs in tunnels in the skin; all stages live in these
tunnels. The burrowing mites cause irritation, which leads to
swollen legs with crusts on their surface. If untreated, this
irritation may deform the leg and cause lameness.

Veterinarians diagnose the presence of the scaly-leg mite by
loosening the crust on the leg with warm vegetable oil, scrap-
ing the crust, and finding the mites therein. Treat the
infested bird by applying more warm vegetable oil and remov-
ing as much of the crust as possible; then treat the infested
area with a pesticide. Repeat this treatment seven days later.
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Turkey chigger (Neoschoengastia americana).  A chigger
is a larval mite that feeds on animals. As this ectoparasite’s
name suggests, only its larvae feed on turkeys; all other
stages are free-living organisms. The chigger feeds on the
turkey for four to six days and then drops off. Turkey chiggers
prefer to feed on the breast and thighs and under the wings.
After they drop off, scabs may develop where they fed. Treat-
ment for chiggers usually concentrates on the soil where the
adults and nymphs live. Apply a pesticide to the turkey yard.

Okay, you can stop itching now, because you’ve reached the
end of the ectoparasites. Before you journey inward—to the
endoparasites—review the material you’ve just studied by
completing Self-Check 3.
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Self-Check 3
  1.  Maggots found under the skin, near an open wound, on a rabbit are probably the larvae of a

a. flesh fly.                                                        c.   horn fly.

b. botfly.                                                            d.  rodent botfly.

  2.  The best way to treat guinea pig lice is to

a. apply insecticide to the guinea pig weekly for two or three weeks.

b. pick off visible lice and apply insecticide.

c. apply insecticide to the guinea pig and isolate it for two or three weeks.

d. apply insecticide to the guinea pig, isolate it, and clean the cage.

  3.  True or False? To control fleas on a dog that spends most of its time in the house, it’s 

sufficient to kill the adult fleas on the dog.

  4.  The deer tick can be the vector of

a. Rocky Mountain spotted fever.                         c.   Lyme disease.

b. cycle fever.                                                    d.  Sarcoptic mange.

  5.  A dog with mange has lost hair only on its face. The mite infesting the dog is most likely

a. Demodex canis.                                              c.   Otodectes cynotis.

b. Sarcoptes scabiei.                                          d.  Notoedres cati.

Check your answers with those on page 107.
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ENDOPARASITES OF 
LARGE ANIMALS

Endoparasites of Companion, Laboratory,
and Farm Animals
You’ll recall from the introduction that an endoparasite lives
inside its host—the prefix endo means inside. Though many
endoparasites live in the gut of their host, they can turn up
in the lungs, the blood, or almost any other area of the body.
Let’s review each of the four major endoparasite groups.

Nematodes

Nematodes, or roundworms, are generally small, wormlike
organisms with a tough skin (cuticle). The nematode life 
cycle (Figure 28) has three stages: egg, four larval, and adult.
Depending upon the species, adults may measure from 2 mm
up to 30 cm long. Nematode larvae grow to the next stage by
molting. Parasitic nematodes are endoparasites as adults.

Tapeworms

Tapeworms, or cestodes, are flat, ribbonlike worms with no
digestive tract. The tapeworm has a head, or scolex, and a
body composed of many segments called proglottids. The
nematode life cycle (Figure 29) has three stages: egg, larva,
and adult. Depending upon the species, an adult tapeworm
may measure from 5 mm to 7 meters long. All tapeworms are
endoparasites with two hosts in their life cycle: the intermedi-
ate host, where the larval tapeworm lives, and the definitive
host, where the adult tapeworm lives. The adult tapeworm
always lives in its host’s digestive tract.
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Adult nematodes
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FIGURE 28—Life Cycle of a Nematode
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Trematodes

Trematodes, or flukes, are flat, leaf-shaped worms with a 
partial digestive tract. They have a mouth and an intestine
but no anus. They have a complex life cycle (Figure 30): egg,
several larval stages (some of which are endoparasites of
snails), and adult. The adult trematode can be from 2 mm to
10 cm long. Most are endoparasites. A few adult trematodes
are ectoparasites of fish. Gyrodactylus, which lives on the
skin of fish, is an example of an ectoparasite trematode.

Egg

Eaten by intermediate host

Larva

Liver tissue

Intermediate
host eaten by
definitive host

Mouse

Proglottid
with eggs

Adult tapeworm
inside intestine of host

FIGURE 29—Life Cycle of a Tapeworm
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Protozoans

Protozoans, single-cell animals, comprise a large group of
organisms made up of many different types. Most protozoans
are microscopically small. Each type of protozoan has a dif-
ferent life cycle, ranging from one to many stages. Figure 31
shows the life cycle of a Giardia. Because protozoans are only
one cell, they have no adult or egg stages. The feeding stage
of a protozoan is sometimes called a trophozoite and the rest-
ing stage is sometimes called a cyst. Parasitic protozoans are
endoparasites.

Cyst

Snail

Larva

Eggs

Animal

Animal ingests cyst

Adults lay eggs

Eggs hatch into larvae

Larva infects snail

Leaves snail as cyst

Attaches to plant

Plant

FIGURE 30—Life Cycle of a Trematode
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Endoparasites of Ruminants 
(Cattle, Sheep, and Goats)
Because the major endoparasites of cattle, sheep, and goats
include a number of parasites that infect all three types of
animals, we’ve grouped these hosts together.

Nematodes

Abomasal worms (Haemonchus species, Ostertagia
species, and Trichostrongylus species). Ostertagia,
Haemonchus, and Trichostrongylus are important endopara-
sites of the abomasum (stomach) of cattle, sheep, and goats.
The life cycles of these three nematodes are very similar. The
first- and second-stage larvae are free-living organisms. The
host eats the third-stage larvae, starting the infection. Adults
of all three worms live on the surface of the mucosa (the lining
of the stomach).

Excystation

Cyst divides
in host

Exits host as
trophozoite

and cyst

Infective cyst
ingested by host

FIGURE 31—Life Cycle of Giardia (Protozoan)
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Both the larvae and adults of Haemonchus suck blood. A
thousand Haemonchus adults can suck 50 ml (milliliters) of
blood per day, causing severe anemia. A heavy Haemonchus
infection (20,000 to 30,000 worms) can kill a sheep very
quickly. Sheep and goats of all ages are susceptible to
Haemonchus infection; cattle over the age of two usually
resist it.

Trichostrongylus larvae greatly damage the stomach’s
mucosa. The young adults may cause bleeding and small
ulcers when they break out of the stomach lining. Heavy
Trichostrongylus infections cause diarrhea and weight loss.
Even light infections can decrease growth and diminish
appetite.

Ostertagia is probably the most important roundworm para-
site of livestock. Ostertagia larvae invade the stomach’s
gastric glands. There the worms molt and develop and then
return to the stomach. The larvae and young adults destroy
some gastric gland functions, including acid production.
Without acid, the stomach can’t digest food. Severe diarrhea
and a large loss of weight are signs of Ostertagia infection.
Heavy infections may be fatal.

To survive harsh conditions that exist outside their host, the
fourth-stage Ostertagia larvae may slow their development.
These are known as arrested larvae. In the northern United
States and Canada, Ostertagia larvae arrest just before win-
ter and resume development in the early spring. In the
southern United States, the larvae arrest in the late spring
and resume development in the autumn. These patterns of
arrest ensure that adults don’t lay eggs when free-living lar-
vae would be unable to survive: in the cold winters of the
north or the hot, dry summers of the south. These develop-
mental patterns result in two types of Ostertagia disease:
Type I and the more severe Type II.

• Type I disease is caused by unarrested larvae, a few at a
time, destroying the gastric glands. Type I disease nor-
mally occurs during the first grazing season.

• Type II disease is caused by a group of arrested larvae
destroying the gastric glands upon resuming their devel-
opment. Type II normally occurs in older animals, during
the northern spring and the southern autumn.
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Ostertagia, Haemonchus, and Trichostrongylus infections very
often occur simultaneously in an animal. Since their life
cycles are similar, control measures for all three parasites are
the same. To prevent heavy infections, veterinarians recom-
mend prophylactic doses of anthelmintics, timed to prevent
heavy buildup of larvae on the pasture. In the northern
United States and Canada, for example, veterinarians prevent
severe Type II disease by prescribing anthelmintics from late
spring to midsummer. This ensures that adult worms die
before they lay eggs—thus no arrested larvae hatch the 
following spring. Another control method is to move the live-
stock to a different pasture every year; arrested larvae in the
vacated pasture won’t survive long enough to infect a host.

Intestinal strongyles (Cooperia species and Nematodirus
species). The free-living portion of this nematode’s life cycle
resembles that of the abomasal nematodes. They lay eggs in
the gut; the eggs pass out with the feces. The first- and sec-
ond-stage larvae are free-living organisms. The host eats the
third-stage larvae, starting the infection. Adult nematodes
live in the host’s small intestine. These parasites don’t usu-
ally cause their hosts many problems, but heavy infections,
especially in a host with other parasites, may cause diarrhea
and weight loss. Veterinarians diagnose strongyles by finding
the eggs in the feces. Anthelmintics treat the infection; the
control measures and prophylactic treatments for abomasal
nematodes also work for intestinal nematodes.

Lungworms (Dictyocaulus species, Protostrongylus
rufescens, and Muellerius capillaris). All three types of
lungworms live in sheep and goats, but only Dictyocaulus is
found in cattle. Adult lungworms live in the host’s lungs.
Dictyocaulus is a large nematode of up to 8 cm long.
Protostrongylus is a moderate-sized worm, up to 3 cm long.
Both of these lungworms live in the bronchi (lung’s air pas-
sages). Muellerius at about 2 cm is also a moderate-sized
worm, but it lives in the lung tissue. All these lungworms lay
eggs that hatch in the host’s lungs. The first-stage larvae
migrate up the trachea (windpipe). When they reach the back
of the mouth (the top of the trachea), the host swallows them.
The first-stage larvae then pass through the gut and exit the
animal with the feces.
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Dictyocaulus larvae grow and molt on the ground until they
become third-stage larvae. Third-stage larvae climb up onto a
blade of grass, to be swallowed by the host when it eats the
grass. Slugs or snails, while feeding on grass, eat the first-
stage Protostrongylus and Muellerius larvae. The larvae grow
and molt inside the slug or snail (the intermediate host) to
the third stage. The sheep or goat accidentally eats the slug
or snail while feeding. Digestion frees the third-stage lung-
worm larvae from their intermediate host. They burrow into
the intestinal wall and get into a blood vessel. The blood
eventually carries them to the lungs, where they break out of
the blood vessel and develop to adult lungworms.

In cattle, light lungworm infections usually cause few prob-
lems. The cow may cough a little and breathe faster than
usual. Heavy infections usually happen only to calves.
Heavily infected calves may have trouble breathing because
the large worms may block up the air passages of the lungs.
The calf will breathe rapidly and cough frequently. In fact the
calf may have so much trouble breathing that it doesn’t have
time to feed.

Lungworm infections in sheep and goats are usually light and
cause few problems. Goats sometimes suffer heavy Muellerius
infections. A goat with a heavy lungworm infection may have
a persistent cough and trouble breathing.

Veterinarians diagnose lungworm infection by finding the
first-stage larvae in the feces. Unfortunately, in a heavily
infected calf, the worms may block the air passages before
they lay eggs. In these cases, diagnosis depends upon the
signs (coughing and rapid breathing) alone. The veterinarian
can give the infected animals anthelmintics to kill the adult
worms. Control of snails and slugs on the pasture may pre-
vent Protostrongylus and Muellerius infection. Protect calves
from heavy lungworm infections by placing them in a pasture
that hasn’t been grazed in the current year. Such a pasture
should have few if any larvae.
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Tapeworms

As you’ve already learned, tapeworms have two hosts in their
life cycle: the intermediate host, where the larval tapeworm
lives, and the definitive host, where the adult tapeworm lives.
Ruminants are the definitive hosts for some tapeworms and
the intermediate hosts for others.

Ruminant tapeworm (Moniezia species). The adult rumi-
nant tapeworm lives in the small intestine of cattle, sheep,
and goats. It’s a very large worm, up to 600 cm long and 
2.5 cm wide. Like most of the common tapeworms, its last
proglottid, when full of developed eggs, breaks off the body
and passes out with the feces. Often the proglottid breaks up,
releasing its eggs, as the host passes the feces. The feces
thus have both intact proglottids and eggs. Free-living mites,
which are the ruminant tapeworm’s intermediate host, eat
the eggs on the ground. These mites live on the ground and
on blades of grass, where a ruminant accidentally eats them
as it grazes. If the ruminant eats a mite with a larval tape-
worm in it, the larva develops to the adult stage in the
ruminant’s small intestine. The ruminant tapeworm turns up
in young animals during their first grazing season.

This tapeworm usually causes its host no serious problems.
Heavily infected young animals may be unthrifty and suffer
diarrhea. Veterinarians diagnose tapeworms by finding the
eggs or proglottids in the ruminant’s feces. Anthelmintics
treat tapeworms. Farmers and ranchers with ruminant tape-
worm problems often plow the pasture in the fall, killing
many of its resident mites. The grass that grows back the 
following spring will have few infected mites to be ingested by
the new calves, lambs, or kids.

Taeniid tapeworms (Taenia species). Ruminants are the
intermediate hosts for a number of taeniid tapeworms, whose
definitive host is usually a dog. The typical larval taeniid,
about the size of a large pea, lives in a ruminant’s internal
organ or muscle. The beef tapeworm of humans is a taeniid
tapeworm whose larvae reside in cattle muscles. As the name
suggests, adult taeniid tapeworms can live in humans as well
as dogs.
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The taeniid tapeworm reaches its definitive host as follows: a
ruminant accidentally eats the taeniid’s eggs or proglottids;
then a dog (or a human in the case of the beef tapeworm)
eats raw meat infected with the larvae. Tapeworm adults
develop in the definitive host’s small intestine. Proglottids
and eggs pass out of the definitive host in the feces. 

Although the larvae of these tapeworms cause ruminants no
problems, meat inspectors condemn larva-infested meat,
making it worthless. Worse, a taeniid tapeworm of sheep has
a larva that travels to the sheep’s brain, where it can grow to
the size of a golf ball. This larva destroys brain tissue as it
grows, eventually affecting the sheep’s movement. The 
circling and lack of balance that results is called true gid.

Since there’s no easy way to diagnose larval tapeworms
before slaughter—and no treatment for the infection—the
farmer or rancher must try to prevent the problem from hap-
pening in the first place. Since the dog is the definitive host
for most of these taeniid tapeworms, keep dogs not needed to
herd sheep off the pasture; this keeps the tapeworm proglot-
tids and eggs they may carry off as well. Dogs needed for
sheep-herding respond well to prophylactic treatment for the
adult tapeworm. So do humans. Treating infected cowhands
before they go to the pasture has virtually eliminated the beef
tapeworm from the United States. Another prophylactic
measure is to keep dogs from eating raw meat—cooking kills
the larvae.

Hydatid tapeworm (Echinococcus granulosus). The
hydatid tapeworm’s definitive host is the dog. Ruminants,
horses, and humans that accidentally eat the hydatid tape-
worm’s eggs all serve as its intermediate host. Sheep raised
on pasture with sheep-herding dogs are prone to larval
hydatid infection. This tapeworm is named for its larval
stage: the hydatid cyst, a large (up to 10 cm) fluid-filled ball
typically in the liver or lungs of the intermediate host. The
small larvae grow on the inside wall of this cyst. Ruminants
with only a few cysts rarely show signs of infection, but their
livers are condemned at slaughter.
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Hydatid cysts are difficult to detect before slaughter. An
ultrasound procedure can find cysts in living animals, but is
too expensive to be practical except for small herds at high
risk for the parasite. The hydatid cyst, like the taeniid tape-
worm, has no practical treatment in ruminants, but hydatid
cysts can be prevented with the same measures that prevent
taeniid tapeworm infections.

Trematodes

Liver fluke of ruminants (Fasciola hepatica).  This large
trematode can grow up to 3 cm long. Liver fluke adults, as
their name suggests, reside in the liver, specifically the bile
ducts, of a ruminant, horse, or human. 

Trematode eggs (Figure 32) travel with the
bile to the intestine, eventually leaving the
host in the feces. The eggs hatch only in
water, where the first larval stage infects a
snail. The larvae go through several stages
in the host snail, multiplying at each stage.
Many larvae then leave the snail, find a
plant growing in the water, and climb
above the water level on its stem. There
they change into a cyst. A ruminant feed-
ing on plants at the pond’s edge eats the
cysts along with the plants. The cysts
hatch in the ruminant’s small intestine
and burrow through the intestinal wall.
They travel to the liver, penetrate it, and
move through the liver until they find a bile
duct, where they mature to adulthood.

A sheep can suffer fatal liver damage if it eats many cysts in
a short time. Fortunately this rarely happens. Most sheep
and other ruminants suffer only minor damage as a few lar-
vae at a time move through the liver. Over time, however,
many larvae move through the liver, leaving scar tissue that
takes up much of the liver and reduces its function. The lar-
val fluke can also transmit Black Disease, a bacterial liver
infection. Meat inspectors condemn fluke-infected livers at
slaughter.

FIGURE 32—The trematode egg is spindle-

shaped with a lid on one end (arrow). It has 

a smooth, thin shell.
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Veterinarians diagnose the liver fluke by finding its eggs in
the feces. Anthelmintics kill liver flukes. Fence off wet areas
where the intermediate host snail lives to prevent ruminants
from eating cyst-carrying plants.

Deer liver fluke (Fascioloides magna). The deer liver fluke
has the same life cycle as the liver fluke of ruminants. Though
named for the deer, the deer liver fluke makes its home in
deer, cows, and sheep, and behaves differently in each. The
very large (up to 10 cm long) adult flukes live in cysts
attached to a deer’s bile ducts. In the cow’s liver, these cysts
don’t attach themselves to the bile ducts. In the sheep, the
larva wanders through the liver, growing but never forming a
cyst or reaching adulthood. While meat inspectors condemn
fluke-infected cow livers at slaughter, these flukes cause deer
and cattle no problems. A sheep, however, can die from even
one deer liver fluke larva. This happens because the larva
grows large and continually moves through the sheep’s liver,
destroying much of the liver tissue. It’s very difficult to raise
sheep in areas where deer are infected with this fluke.

Veterinarians can’t diagnose deer liver fluke infections in cat-
tle or sheep; the eggs don’t come out with the cow’s bile, and
no eggs form in the sheep. Some anthelmintics kill the adult
fluke in deer and cattle. Control this parasite as you would
the liver fluke of ruminants: keep the livestock from feeding
on plants that may carry the cysts. Try also to keep deer
from the livestock pastures.

Protozoans

Coccidia (Eimeria species). The coccidia of ruminants live
in the cells of their host’s intestine. There are several differ-
ent species of coccidia, which can live in each of the different
ruminants. Some of these coccidia cause disease; others
don’t. All coccidia are species specific—that is, an Eimeria
species that infects cattle won’t infect any other host, and the
same goes for the coccidia of other animals.

Coccidia have a very complicated life cycle. They go through
many stages and invade many different cells of the host’s
intestine. During most of these stages, the coccidia multiply,
so a few coccidia can start an infection that grows to millions
of parasites. When the coccidia finish multiplying in the host,
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they form oocysts that pass out with the feces. The oocyst is
the infective stage. When a new host accidentally eats it, the
oocyst hatches in the new host’s small intestine and then
invades the cells of the intestinal wall.

Coccidiosis usually turns up in younger animals, especially
those under stress. Disease outbreaks commonly strike cattle
in feedlots and sheep just after shipping. Severe winter
weather may be all it takes to turn a calf with a light coccidia
infection into a calf suffering from bloody diarrhea. Infected
sheep and goats may develop diarrhea, but it’s usually blood-
less. At greatest risk are young goats; heavy coccidia
infections can kill them.

Veterinarians diagnose coccidial infection by finding the
oocysts in the feces. Because the diarrhea may occur before
oocysts are being shed, however, a veterinarian may diagnose
coccidiosis based only on the age of the host and the diar-
rhea. Several drugs treat coccidiosis; veterinarians give them
to young ruminants about to be stressed (shipped or put into
a feedlot, for example) to prevent disease.

Cryptosporidium. Cryptosporidium (Figure 33) is a coccidia-
like organism that infects many different mammals, including
ruminants, horses, and man. Like the coccidia, it has a very
complicated life cycle during which it lives in cells of its
host’s intestine. Young Cryptosporidium-infected animals may
suffer a very watery diarrhea. The oocysts that leave the host
in the feces are so small that they’re hard to see even under
a high-powered microscope. Veterinarians instead diagnose
Cryptosporidium infection by staining the feces with special
stains that reveal the small oocysts. Currently no good treat-
ment exists for Cryptosporidium.

Tritrichomonas foetus.  This protozoan parasite lives in a
cow’s vagina and uterus, and on a bull’s penis. Like all proto-
zoans, it multiplies in its host; even one organism can lead to
a heavy infection. Transmitted during sexual intercourse, this
protozoan doesn’t harm the bull, but can cause the cow to
suffer early abortion and infertility. Veterinarians diagnose
Tritrichomonas foetus by finding it on the bull’s penis, in the
cow’s vagina, or in an aborted fetus’s tissues. The drugs that
kill this protozoan may not always work in bulls. This is one
of the few parasites for which there’s a vaccine. The animal
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should receive the vaccine before it’s first bred. Cows artifi-
cially inseminated with semen from an uninfected bull don’t
contract this parasite, since it’s a sexually transmitted dis-
ease. If artificial insemination isn’t an option, the rancher
should use a young bull to service the herd. Young bulls are
less likely to be infected.

Giardia.  Giardia, described in more detail in the section on
the protozoans of dogs and cats, can live in a ruminant’s
small intestine and can cause diarrhea in young animals.

Sarcocystis. Sarcocystis is a protozoan that lives in the
muscles of ruminants. It uses the ruminant as an intermedi-
ate host. The dog is the definitive host for Sarcocystis. 

See the section on the protozoans of dogs and cats.

Endoparasites of Swine and Pet Pigs
Nematodes are the major endoparasites of swine. The ascarid
(roundworm), the whipworm, and the nodular worm of pigs
are the most common endoparasites of pet pigs. Modern com-
mercially raised swine have few parasites because they’re
raised indoors on hard floors and their feces and urine are
removed daily.

FIGURE 33—Crypto-

sporidium is a protozoan

parasite of the intestine

of large animals. It 

causes severe diarrhea.
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Nematodes

Pig ascarid (Ascaris suum). Ascaris
suum (Figure 34) has a life cycle almost
identical to the Parascaris equorum of
horses. In heavy infections, the larvae
migrating in the liver may cause white
spots to appear on its surface. Adult
worms are as large as the horse ascarid
and can compete with the pig for food. A
heavily infected pig doesn’t put on weight
as easily as a healthy pig.

Though Ascaris suum causes its host little
harm, the farmer trying to sell the pig for
food wants to maximize its body weight
and prevent spots on its liver. Prevention,
then, is important from the farmer’s point
of view. If the pigs are being raised on
concrete, it’s easy to remove feces before
the eggs become infectious. Several
anthelmintics kill the pig ascarid, which
may be a problem for young pet pigs
raised with older infected pigs. Older pet

pigs are usually the only pig in the household; thus they’re
unlikely to become infected since they don’t encounter the
worm’s eggs.

Trichinella spiralis. Trichinella spiralis (Figure 35) is
another economically important nematode parasite of swine.
This parasite causes the disease trichinosis in humans and
other mammals.

Adult Trichinella live in the mucosa of the small intestine.
Female worms give birth to first-stage larvae, which enter
blood vessels, travel to the body’s muscles, and penetrate a
skeletal muscle cell. There the larvae coil up and may live for
many years. The larvae enter a new host’s digestive tract
when the host eats this muscle. The host digests the muscle
tissue, thereby freeing the larvae. The larvae molt four times
and then become adults.

FIGURE 34—Shown here is the egg of Ascaris

suum. It’s brown and contains a central mass

(more easily seen at higher magnification, as

on the bottom).
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Pigs are infected when they eat uncooked meat containing
first-stage larvae. Infection spreads through the herd in a
number of ways. Infected meat can come from the uncooked
garbage some swine are fed. Pigs raised in crowded condi-
tions may bite off and eat each other’s tails. They may also
eat other pigs that have died in the pen. Finally, pigs may eat
live or dead infected rats.

Trichinella infections are normally light, causing the pig little
harm. But farmers can’t afford to allow Trichinella into the
herd, since pork containing Trichinella larvae isn’t fit for
human consumption. Anthelmintics kill Trichinella, but
infected pigs are hard to identify since the infection causes
the pig no problems. Rat control helps prevent this infection;
so does cooking garbage to kill any larvae it contains before
pigs eat it.

Trichinella spiralis isn’t a problem in pet pigs.

Nodular worm of pigs (Oesophagostomum species). These
small nematodes (about 12 mm long) live in the pig’s large
intestine. The pig eats food off the ground and accidentally
consumes the infective larvae. The larvae burrow into the
wall of the large intestine and cause nodules to form in the
wall. The larvae live in these nodules for about a week. Then
they emerge from the nodules and develop to adults in the

FIGURE 35—Shown here

is a crushed piece of mus-

cle tissue in which two

larvae of Trichinella spi-

ralis of pigs are encysted

(arrows).
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intestine. Eggs pass out with the feces and hatch on the
ground. The larva goes through several free-living stages
before it becomes infective.

Light to moderate infections of the nodular worm cause the
pig few problems. Heavy infections can cause diarrhea and
anorexia (the pig doesn’t want to eat). Young pigs with heavy
infections may show severe signs; some may die. This worm
can infect any livestock or pet pigs raised outside.

Veterinarians diagnose nodular worms by seeing the 
clinical signs and finding the eggs in the feces. The infection
responds to anthelmintics. The same anthelmintics prevent
infection in pigs sharing an area with infected pigs.

Pig whipworm (Trichuris suis). The whipworm is a very
common parasite of livestock and pet pigs raised outside. The
adult whipworms are moderate-sized nematodes (5 cm) that
live in the large intestine. The adult whipworm is so named
because its thick back (one-third of its body) and very narrow
front (the remaining two-thirds) make it resemble a whip: the
back is the whip’s “handle,” the front its “lash.” The adult
whipworm burrows into the intestinal wall until only its
“handle” remains in the intestine. The whipworm feeds on
blood from the intestinal wall. The whipworm’s eggs, which
pass out in the feces, are very easy to recognize: they’re
brown, lemon-shaped, and have a plug on either end. The
eggs mature on the ground until the infective larvae develop
inside the egg. When the pig accidentally eats the egg off the
ground, the egg hatches in the intestine and the larva devel-
ops into an adult in six to seven weeks.

Whipworm infections can cause diarrhea and blood in the
feces. The infection responds to anthelmintics. Because the
eggs can survive on the ground for several years, the pigs
may need regular retreatment.

Lungworm of pigs (Metastrongylus species). The adult pig
lungworm is a moderate-sized nematode (3 to 5 cm long),
which lives in the air passages of the pig’s lung. There the
lungworm lays eggs, which the pig coughs up and swallows.
They pass out of the pig with the feces. The larvae in the eggs
on the ground develop only when eaten by the lungworm’s
intermediate host, an earthworm. In the earthworm, the lar-
vae develop to the infective stage. The infective stage larvae
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can live in the earthworm for many years. When the pig eats
the infected earthworm, the larvae enter the intestinal wall
and get into the blood. The blood carries them to the lungs,
where they break out of the blood vessels and go to the air
passages.

Pig lungworm disease is usually mild. The pig may cough and
become unthrifty. The lungworm, since it needs an earth-
worm intermediate host, turns up only in pigs raised 
outside on dirt. Veterinarians diagnose lungworm infection by
finding the eggs, each of which has a larva, in the feces.
Anthelmintics kill lungworms. To prevent lungworm infec-
tions, keep the pig away from earthworms.

Stomach worm of pigs (Hyostrongylus rubidus). The
adult stomach worm is a small nematode (7 to 10 mm long),
which lives in a pig’s stomach, where it lays eggs that pass
out with the feces. The eggs hatch on the ground. The larvae
undergo two free-living stages and then become infective. The
pig accidentally eats the infective larva, which enters the wall
of the pig’s stomach and develops to adulthood. The adult
worm comes out of the stomach wall and lives in the stom-
ach, where it sucks blood from the stomach wall.

The feeding adults and embedded larvae may damage the
stomach lining and cause ulcers. Heavily infected pigs may
be unthrifty and may have diarrhea. The infection responds
to anthelmintics. Prevent stomach worm infections by raising
pigs off dirt and removing the feces regularly.

Kidney worm of pigs (Stephanurus dentatus). The adult
of the kidney worm is a moderate-sized nematode (3 to 5 cm),
which lives in the kidney and walls of the ureters, the vessels
that drain the urine from the kidney. Kidney worm eggs pass
out of the pig in the urine. The free-living stages are the same
as those of the stomach worm. The infective larva may enter
the pig by accidental ingestion or by burrowing through the
skin. No matter how they enter, the larvae travel to the pig’s
liver. There they move around for more than three months
while they mature. Once mature, the larvae travel from the
liver to the peritoneal cavity and then on to the kidney and
walls of the ureters, where they mature to adulthood. This
process may take anywhere from 6 to 19 months because of
the long time the larvae spend moving through the pig.
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Though the adult worms usually cause no problem, the 
larvae can damage the liver while moving through it. Liver
damage can lead to unthriftiness and, in heavy infections, to
ascites (fluid in the peritoneal cavity). If mature worms are
present, veterinarians can diagnose kidney worm infection by
finding the eggs in the urine. The long developmental period
and the damage done by the larvae, however, may result in
unthrifty pigs with no eggs in their urine. In these cases vet-
erinarians base their diagnosis on the history of the herd: if
the kidney worm has turned up previously, it may still be in
the pigs. This infection responds to anthelmintics. Kill free-
living larvae by drying out the soil in which they live.

Threadworm of pigs (Strongyloides ransomi). The para-
sitic adult threadworm is a small (3 to 4 mm) nematode that
lives in the small intestine. Parasitic adult threadworms are
all female; they don’t need males to produce fertile eggs.
Threadworms have a very unusual life cycle for a parasitic
nematode. Eggs pass out in the feces and hatch. Threadworms
grow to male and female adults in moist soil. These free-
living adults lay eggs that hatch in the soil and develop to
infective larvae. The infective larvae burrow through the pig’s
skin. Some of the larvae that enter the pig become dormant
in the tissues; the rest burrow into a blood vessel and travel
to the lungs. There these larvae break out into the air spaces
and then migrate up the trachea. When they reach the back
of the mouth, the pig swallows them. In the small intestine,
the infective larvae mature into female adult worms. Dormant
larvae in a pregnant pig may “wake up” and find their way
into the small intestine of the fetus, maturing to adults after
the piglet is born. Dormant larvae in a nursing pig may also
“wake up,” make their way to the mammary gland, and enter
the piglet in the milk. Larvae passed in the milk go right to
the small intestine and mature.

The adult worms in the intestine can cause diarrhea and
anorexia, especially in young piglets. Heavy infections can kill
suckling pigs.

Veterinarians diagnose threadworm infection by finding the
egg in the feces. The threadworm egg has a larva in it when
it’s passed in the feces. There are anthelmintics that kill the
adult threadworms in the small intestine, but currently none
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that kill dormant larvae. If a pregnant pig receives certain
anthelmintics just before she gives birth, however, they kill
the larvae that have awakened and started moving towards
the fetus or the mammary gland. Since free-living thread-
worms need moist soil, pigs raised on a dry surface won’t
suffer from threadworm infection.

Tapeworms

There are no important tapeworms that live in the pig as
adults. One tapeworm of humans, the pork tapeworm (Taenia
solium), however, uses the pig as an intermediate host. The
pork tapeworm lives in the small intestine of humans as an
adult. The larval stage lives in the muscles of the pig. The pig
gets the infection by eating the eggs or proglottids with eggs
in them. The proglottids are found in the feces of infected
humans, who get infected by eating raw pork. This infection
in pigs is very rare in the United States, since good sanitation
facilities prevent the swine from encountering the proglottids.
The infection in pigs causes them no problem. Veterinarians
can’t diagnose larval infection in a living pig, nor is there any
treatment for it. Meat carrying pork tapeworm larvae is con-
demned at slaughter.

Protozoans

The coccidia of pigs (Eimeria species and Isospora suis) have
life cycles like the coccidia of the ruminants. Also, like the
ruminant coccidia, not all of the coccidia of swine cause dis-
ease. Isospora suis can cause severe diarrhea in newborn
pigs. Though veterinarians diagnose coccidia by finding the
oocysts in the feces, sometimes a newborn’s diarrhea occurs
before the oocysts are shed. In those cases, finding the
oocysts in the mother pig’s feces, or in the feces of other pigs
in the same area, may explain what’s happening to the new-
born pigs. There are drugs that treat coccidia infections in
pigs. Good sanitation and sufficient living space help to pre-
vent severe disease.
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Endoparasites of Horses

Nematodes

Ascarid of horses (Parascaris equorum). Parascaris 
equorum, the ascarid of horses, is very large. Males may be
up to 30 cm, and females can grow to 50 cm. Adults of
Parascaris equorum live in the horse’s small intestine, follow-
ing a life cycle similar to that of dog and cat ascarids.

Eggs develop on the ground for 10 to 14 days. Eggs contain-
ing the second-stage larva can infect the horse that eats
them. The roundworm eggs hatch in the small intestine; the
larvae then burrow through the intestinal wall and into a
blood vessel. They travel first to the liver; up to two weeks
later, they reach the lungs. The larvae break out of the lungs
and migrate up the trachea, where the horse swallows them.
Back in the small intestine, the larvae develop into adults.

Adult horses usually develop an immunity to ascarids and
rarely have more than a few worms in their intestines.
Roundworms usually cause disease only in young horses.
The larvae migrating through the lungs and trachea may
cause coughing. Moderate-to-heavy ascarid infections are a
major cause of unthriftiness in foals. The adult ascarids are
so large and numerous that they rob the foal of enough food
to cause weight loss. In rare cases, there may be so many
adult ascarids in the foal that they block the passage of food
through the small intestine.

To diagnose infection, veterinarians depend
upon finding Parascaris equorum eggs
(Figure 36) in the feces. Many different
anthelmintics kill the adult ascarids. It’s
better, however, to prevent heavy infections
in foals. Treat pregnant mares with
anthelmintics before they give birth. Move
the treated mare to a clean stall. Remove
manure promptly, before the eggs become
infective.

FIGURE 36—The egg of Parascaris equorum is

round and usually brown.
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When the mare and foal are ready to be put on pasture, they
should be released on a “clean pasture,” one on which no
infected horses have grazed. Parascaris eggs may survive for
several years, however, so finding a truly clean pasture is dif-
ficult. Therefore, you may also prevent infections in foals
through prophylaxis: administer anthelmintics when the foal
is four weeks old; then repeat the medication once every six
weeks until the foal is two years old.

Strongyles. The strongyles, another group of nematodes, are
also important internal parasites of horses. Strongyles come
in two groups: large (2 to 5 cm) and small (less than 1.5 cm).
The large strongyles cause more harm. Adult strongyles,
small and large, live in the large intestine and cecum (a
pouch at the beginning of the large intestine) of horses. They
feed by biting off pieces of mucosa. A horse with a strongyle
infection usually has a mixture of large and small strongyles.

The worm lays eggs in the intestine, which pass out with the
feces. They hatch on the ground. The first- and second-stage
larvae are free-living organisms. The third-stage larvae can
infect the horse. They migrate onto the blades of grass that
the horse eats. At this point, the life cycles of the various
strongyles begin to differ. Once swallowed, the larvae of all
the small strongyles, and one of the large strongyles, molt in
the large intestine and then invade the intestinal wall. The
fourth-stage larvae live in the intestinal wall. The larvae even-
tually come back out into the intestine and become adults.

The life cycles of the three large strongyles are all slightly 
different. Strongylus vulgaris is the most important large
strongyle. Once the horse swallows the third-stage Strongylus
vulgaris larvae, they penetrate the wall of the large intestine
and molt. The fourth-stage larvae enter small arteries and
migrate to the cranial mesenteric artery, which supplies the
large intestine with blood. The larvae live in this artery for
several months before they molt to the adult stage. Through
the artery, the young adults return to the wall of the large
intestine. There, a nodule forms around the worm. This nod-
ule eventually ruptures, releasing the adult into the intestine.
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Neither of the other two large strongyles—Strongylus 
edentatus and Strongylus equinus—enter blood vessels. After
penetrating the intestinal wall, one migrates in the abdominal
cavity, while the other stays in the intestinal wall. In both
cases, the young adults live in nodules. These nodules rup-
ture, releasing the worm into the intestine.

Both larval and adult strongyles cause disease in horses,
usually minor. The larvae of Strongylus vulgaris, however,
can cause great harm. During their migration in the cranial
mesenteric artery, the larvae can damage the blood vessel; its
wall can thicken, and blood clots can form. This damage can
lead to colic (severe pains in the abdominal region) and even
death. By feeding on mucosa, small and large strongyle
adults can cause ulcers in the large intestine. These ulcers
may cause blood loss, which in turn may lead to anemia.
Both larval and adult strongyles cause unthriftiness.

Horses of any age that graze on pasture can be infected with
strongyles. Foals, however, usually have more strongyles in
their large intestine than do older horses. By the end of the
summer, the pasture on which infected foals have been graz-
ing is heavily contaminated with strongyle eggs. Newborn
foals and their mothers should, if possible, graze on pasture
the previous year’s foals haven’t used.

Veterinarians diagnose strongyle infection by examining the
feces for strongyle eggs (Figure 37). The eggs of all large and
small strongyles look the same; they resemble the hookworm
egg (Figure 38). 

FIGURE 37—The egg of Strongylus vulgaris is

similar to any other strongyle-type egg.
FIGURE 38—Compare this hookworm egg to the

strongyle egg in Figure 37.
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The best way to control strongyles is to give prophylactic
drugs. The anthelmintics dichlorvos and ivermectin will kill
both roundworms and horse bots. To control strongyle infec-
tions, all horses should receive these or other anthelmintics
every four to six weeks.

Pinworms (Oxyuris equi). The pinworm is another nema-
tode that lives in a horse’s large intestine and cecum. Female
pinworms may grow to 10 cm in length, though male pin-
worms rarely grow larger than 1 cm. Horses become infected
by eating eggs containing third-stage larvae. The eggs hatch
in the small intestine; then the larvae move to the large intes-
tine. There, the larvae molt, and the fourth-stage larvae feed
on the mucosa. In heavy infections, this may irritate the
intestinal wall. Fourth-stage larvae molt and develop into
adults, which feed on the contents of the intestine. Females
migrate to the anus to lay eggs. They extend their bodies to
the outside and lay eggs on the skin around the anus. The
irritation caused by the movement of the female and the itch-
ing caused by eggs stuck around the anus are the major
harms that pinworms bring. The infected horse tries to
scratch by rubbing against its stall or other objects. Hairs of
the tail may break, and hair around the rump may rub off.
Scratching may also damage the skin of the rump.

Veterinarians diagnose pinworm infection by observing the
horse’s scratching behavior and finding eggs around its anus.
Sometimes the eggs turn up in the feces. The same
anthelmintics that kill ascarids and strongyles kill pinworms.
Prophylactic doses of drugs for ascarids or strongyles kill 
pinworms as well. Clean the stable area regularly to remove
pinworm eggs.

Threadworm of horses (Strongyloides westeri). The
threadworm of horses has a life cycle much like that of the
threadworm of pigs. The only difference is that the horse
threadworm doesn’t infect the fetus. The major problems
threadworms cause happen to foals infected through the
milk. The infected foal may develop severe diarrhea. Heavy
threadworm infections can kill foals. Adult horses generally
have very light infections and show no clinical signs. The
same anthelmintics that kill ascarids also kill threadworms.
Remove feces from the foal’s stall to reduce the free-living
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stages. Treat the mare with a safe anthelmintic just before
she gives birth to reduce the number of larvae she passes to
her foal through the milk.

Tapeworms

Horse tapeworms (Anoplocephala perfoliata, Anoplocephala
magna, and Paranoplocephala mamillana) are short tape-
worms (5 cm to 80 cm) that live in a horse’s small intestine.
Anoplocephala perfoliata lives at the junction between the
small and large intestines, and sometimes in the large intes-
tine. The life cycle of these tapeworms is the same as that of
the ruminant tapeworm.

Paranoplocephala mamillana doesn’t cause disease in the
horse. Heavy infections with Anoplocephala magna or
Anoplocephala perfoliata can cause bleeding ulcers in the
small intestine. Heavy infections with these two worms can
cause unthriftiness, colic, and diarrhea. Veterinarians diag-
nose such infections by finding the eggs (Figure 39) or
proglottid in the feces. There are anthelmintics that treat
horse tapeworm infections. Prophylactic treatment of horses
can prevent heavy infections.

FIGURE 39—These are

eggs of the horse tape-

worm. Notice the

triangular shape, with 

the rounded corners.
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Protozoans

Coccidia of horses (Eimeria leuckarti). The life cycles of
the horse coccidia and the ruminant coccidia are the same.
Heavy infections of this coccidia may cause diarrhea in young
horses. Veterinarians diagnose coccidia infection by finding
the oocyst in the feces. The oocyst of this coccidia doesn’t
float in a saturated salt flotation, so veterinarians must use a
direct smear. There are some drugs available to treat this
infection.

Giardia and Cryptosporidium. Both of these protozoans
can be found in horses. Their life cycles are described in
other sections. Giardia causes no problems in horses.
Cryptosporidium can cause diarrhea in young horses.

How are you doing? You’re rounding the home stretch—only
one more section to go. Now take a moment to review this
section by completing Self-Check 4 before you go on to 
discover the endoparasites of small animals.
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Self-Check 4
 1.  True or False? Haemonchus, Ostertagia, and Trichostrongylus are the three nematodes found

in the abomasum of a cow.

  2.  The deer liver fluke poses the greatest threat to

a. deer.                                                             c.   horses.

b. sheep.                                                           d.  humans.

  3.  A nematode that can be transmitted to a foal in its mother’s milk is the

a. threadworm.                                                 c.   ascarid.

b. pinworm.                                                       d.  tapeworm.

4–8: Match the parasite on the left with the problem it causes on the right.

______   4.  Ostertagia

______   5.  Dictyocaulus

______   6.  Tritrichomonas foetus

______   7.  Pinworms

______  8.  Cryptosporidium 

Check your answers with those on page 108.

a.  Coughing in calves

b.  Broken tail hair on a horse

c.  Destroyed gastric glands of the stomach

d.  Diarrhea

e.  Infertility in cow
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ENDOPARASITES OF 
SMALL ANIMALS

Endoparasites of Dogs and Cats
Important parasites of dogs and cats come from all five groups
of the parasitic animals just discussed. Some of these para-
sites are host-specific—that is, they infect only one type of
host. Others aren’t host-specific and live in both dogs and cats.

Nematodes

A number of different nematodes can infect dogs and cats.
Gastrointestinal nematodes are some of the most important
dog and cat parasites.

Ascarids of dogs and cats (Toxocara canis, Toxocara
cati, and Toxascaris leonina). Ascarids of dogs and cats
are large nematodes, up to 10 cm, that live in the small
intestine of dogs and cats. Toxocara canis (Figure 40) lives 
in the dog.

Toxocara cati lives in the cat. See Figure 41.

FIGURE 40—Both (A) and (B) show the egg of Toxocara canis, which

measures about 80 µm (micrometers). The egg in (B) focuses on the

surface of the egg’s shell. The egg of Toxocara cati, the ascarid of cats,

looks exactly like that of Toxocara canis, except that it’s a little smaller,

about 70 µm. The eggs are round to slightly oval in shape. They have a

rough shell and a brown central mass that fills most of the shell.



Clinical Parasitology82

Toxacaris leonina (Figure 42) can be
found in both dogs and cats. Animals
become infected when they eat a
Toxocara egg that contains second-
stage larva. An egg with a first-stage
larva isn’t infective, and won’t become
infective until it’s outside the host for
four weeks. It reaches the outside by
means of the host’s feces. An egg eaten
before the four weeks are up won’t
develop into a second-stage larva.

FIGURE 41—This illustration shows the anterior

(front) end of Toxocara cati. Note the wide “wings”

that run along the side of the head.

FIGURE 42—The egg of Toxascaris leonina has

the same shape as that of Toxocara, but the

surface is smooth and the central mass 

doesn’t fill all of the space in the shell.
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The life cycle of Toxocara differs according to the age of the
host. In young puppies and kittens, usually under three
months of age, the process is as follows:

  1. Infective eggs hatch in the small intestine.

  2. Second-stage larvae burrow through the intestinal wall
and enter a vein.

  3. Blood carries the larvae through the liver and into the
lungs.

  4. The larvae molt in the lungs and become third-stage 
larvae.

  5. The third-stage larvae crawl from the lungs up the 
trachea.

  6. The larvae reach the throat and the host swallows them.

  7. The Toxocara return to the small intestine and stay
there. They molt two more times and become adults.

The adults mate in the small intestine. Veterinarians diag-
nose the infection by finding eggs in the feces.

In older animals, most of the second-stage larvae don’t molt
in the lung. Instead, the blood carries them to any of several
different organs. The second-stage larvae usually stay in that
organ until they die. Some larvae do molt in the lung, how-
ever, and an older animal may still have a few adult ascarids
in its small intestine.

Second-stage larvae that get into the mammary glands of a
nursing mother molt to third-stage larvae, and then pass
with the milk into the suckling pup or kitten. This type of 
larval passage is called transmammary transmission.

Transmammary-transmitted third-stage larvae don’t invade
the pup’s intestinal wall. Instead, they develop into adults in
the intestine.

If the second-stage larvae migrate into the uterus of a preg-
nant dog, they can invade the lungs of the fetus. They molt
into third-stage larvae just before the pup’s birth. They com-
plete their life cycle in the newborn puppy and become 
adults in the small intestine. This is known as prenatal 
transmission.
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Cats and dogs may become infected with Toxocara by eating
its transport host, an infected rodent or bird. When a rodent
or bird eats infective eggs, the second-stage larvae migrate to
various organs. They stay there and don’t develop. When a
cat or dog eats the infected rodent or bird, the second-stage
larvae develop into adults in the new host’s small intestine.
These larvae don’t travel to other body tissues.

Light to moderate Toxocara infections cause little damage to
the host. In heavy infections, larvae passing through the
lungs may make the host susceptible to pneumonia.
Coughing is one of the symptoms of this stage of the infec-
tion. Adult worms may irritate the intestine, causing
diarrhea. Young puppies or kittens with heavy infections may
appear potbellied, and they may not gain weight as fast as
they should.

Anthelmintics kill adult worms. Treat pups and kittens at two
and four weeks of age to eliminate prenatally-acquired
worms. Repeat treatment at two months of age to kill any
worms acquired by transmammary transmission. Treat the
mother at the same time as the pups. Remove feces and pre-
vent pets from eating transport hosts.

Hookworms (Ancylostoma species). The hookworm is
another important gastrointestinal roundworm parasite of
dogs and cats. Ancylostoma caninum is the hookworm of
dogs, and Ancylostoma tubaeforme is the hookworm of cats. 

Ancylostoma brasiliense infects
both dogs and cats. Hookworms,
which are small nematodes (1 to
2 cm), get their name from their
hooklike appearance. The head
bends at an angle to the rest of
the body.

The hookworm’s life cycle begins
when the egg (Figure 43), con-
taining an embryo, passes onto
the ground in the feces and
hatches. 

FIGURE 43—The egg of a hookworm of dogs

and cats has a very thin shell and a mass of

cells in the center. Hookworm eggs measure

55 to 75 µm in length.
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The first- and second-stage larvae are free-living; the third-
stage larvae are infective. These larvae can penetrate the skin
of the host.

In the skin, the third-stage larvae enter a blood vessel and
travel to the lungs. The larvae molt in the lungs and become
fourth-stage larvae, which migrate up the trachea. The host
swallows them, and the larvae then attach themselves to the
lining of the small intestine and suck blood. The larvae molt
and become adults, which also suck blood.

Hookworm infections in cats always start with penetration 
of the skin by third-stage larvae. Ancylostoma caninum,
however, can infect puppies by prenatal or transmammary
transmission. This happens when third-stage larvae go to the
dog’s muscles instead of its lungs. These larvae remain 
dormant in the muscles. If the dog becomes pregnant, these
larvae “wake up” and go to the mammary glands; in rare
cases, they go to the fetus. There’s no prenatal or transmam-
mary transmission with either Ancylostoma tubaeforme or
Ancylostoma brasiliense.

Hookworm infections in cats are not as severe as those in
dogs. A heavy infection can cause severe anemia, which can
be fatal in puppies. Hook- worms can also cause diarrhea
that contains blood and mucus. To diagnose hookworm 
infection, look for eggs in the feces. To treat the infection,
give anthelmintics every two weeks until two weeks after the
pup is weaned. This kills the worms that entered the pup by
the transmammary route. Because they’re also treating for
ascarids at the same time, veterinarians use an anthelmintic
that kills both hookworm and ascarids.

Whipworms (Trichuris vulpis). Whipworms
are the other major gastrointestinal nema-
tode of dogs. Adult dog whipworms look
like pig whipworms, and their life cycle is
the same. Cats are rarely infected with
whipworms.

Heavy infections can irritate the large intes-
tine and cause diarrhea, sometimes with
blood in it. Veterinarians diagnose infection
by finding whipworm eggs (Figure 44) in the
feces. Anthelmintics kill the adult worm. 

FIGURE 44—This illustration focuses on the

surface of the shell of a whipworm egg, which

is smooth.
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To ensure that the infection doesn’t return, keep the dog
away from contaminated soil; whipworm eggs can survive for
up to two years on the ground. A dog that keeps getting rein-
fected with whipworms should be put on prophylaxis. Since
the whipworm has a three-month pre-patent (evident) period
and the anthelmintics kill only the adult worms, treat the dog
prophylactically every three months.

Threadworms (Strongyloides stercoralis).  Like the thread-
worm of ruminants, this nematode is very small (2 mm), and
its adult females live in the small intestine. Strongyloides
stercoralis infects dogs, humans, and occasionally cats. 

The Strongyloides stercoralis life cycle dif-
fers from that of the swine threadworm in
three ways. First, the eggs hatch in the
small intestine, and first-stage larvae
(Figure 45) leave the host in the feces.
Second, some of the larvae may develop to
the infective stage while they’re in the
host’s large intestine. These larvae can
burrow through the intestinal wall and
find their way back to the small intestine,
where they become adult females, a
process called autoinfection. Finally, there
are no dormant larvae in the dog’s tissues.

Infective larvae that enter a nursing dog, however, may find
their way to the mammary glands and be passed in the milk
to the puppy.

In cats and dogs more than six months old, threadworm
infections are mild, autoinfection usually doesn’t take place,
and the host’s immune system kills the worms in about 
three to four months. In puppies, however, autoinfection
takes place. The migrating larvae may damage the lungs,
causing bleeding into the air spaces. Many adult worms
eventually develop and damage the intestinal wall, causing
diarrhea. Veterinarians diagnose threadworm infection by
finding the larvae in the feces. A number of anthelmintics 
kill the adult worms. Since these anthelmintics don’t kill the
autoinfective larvae, however, you must re-treat the puppy in
about one week.

FIGURE 45—Shown here is the first-stage larva

of Strongyloides stercoralis. Note the tapered

tail and the oval-shaped group of cells near the

center of the worm (arrow).
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Heartworm (Dirofilaria immitis). One of the most danger-
ous nematode parasites of dogs is the heartworm. These long,
slender worms (20 to 30 cm) live in the host’s pulmonary
artery. In heavy infections, they migrate to the right ventricle
of the heart. Cats rarely get heartworm, but when they do,
it’s a serious disease.

Female worms release embryos, known as microfilaria into the
blood. See Figure 46. These microfilaria are taken up by, and
develop into first-stage larvae in, a mosquito. After molting
twice, the larvae move to the mosquito’s mouthparts. When
the mosquito bites a dog or cat, the third-stage larvae enter
the animal’s skin. In the tissues under the skin, the larvae
molt twice. This molting takes several months. The young
adult worms then move into veins and travel to the heart. 
In the pulmonary artery, they grow into full-sized adults.

In heavy infections, the worms in the pulmonary artery may
block the flow of blood to the lungs. Because the heart must
work harder to get the blood to the lungs, heart failure may
occur. Signs of heartworm infection in dogs include listless-
ness, breathing difficulty after exercise, and coughing.
Veterinarians confirm heartworm infection by finding the
microfilaria in the blood, but sometimes microfilaria aren’t
visible in the infected dog’s blood. In these cases, veterinarians
complete a serological test (a test performed on blood serums)
to diagnose the disease by finding heartworm antigens.

FIGURE 46—Shown here

is a direct blood smear

containing the micro-

filaria of Dirofilaria

immitis, which is fairly

large (300 to 320 µm
long) (arrow).
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Treating heartworm infection is very difficult. Anthelmintic
drugs do kill the adult worms, but dead worms can block the
blood vessels of the lungs. The veterinarian must keep a
close eye on the dog after treatment, so dogs being treated for
heartworm often stay in the hospital until the treatment is
completed. Heartworms can also be removed by surgery.
After the adult worms are killed, the microfilaria must be
killed. Although the microfilaria have no effect on the dog,
they may live for a year or more. As long as they’re present,
they can infect mosquitoes. Many different anthelmintics will
kill microfilaria.

Control of heartworm is best achieved by the use of prophy-
lactic drugs given during the mosquito season to kill the
third- and fourth-stage larvae before they get to the heart.
Three prophylactics that veterinarians use for this purpose
are diethylcarbamazine, ivermectin, and milbemycin.
Diethylcarbamazine must be given daily, ivermectin and
milbemycin once a month.

Dipetalonema reconditum. The adult Dipetalonema are 1
to 3 cm long and live in the skin of the dog. Like the heart-
worm, this worm produces microfilaria (Figure 47), which
circulate in the blood. A flea feeding on the dog picks up the
microfilaria. In the flea, the microfilaria develop to the infec-
tive stage in about one week. A flea with the infective larvae
infects a dog by injecting the larvae into the skin as it bites.
The larvae then grow to the adult stage in the dog.

Dipetalonema causes no problems for the dog. The only prob-
lem this parasite causes is for the veterinarian. Because the
microfilaria of Dipetalonema live in the blood, they can be
confused with the microfilaria of heartworm. It’s very difficult
to tell which species a single microfilaria belongs to; this is a
job for a parasitology expert. A veterinarian can make an
educated guess, however, based on the following information.

CAUTION

Before placing a dog on prophylaxis, the veterinarian should make

sure the dog has no microfilaria in its blood. 
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Heartworm microfilaria in a milliliter of blood usually number
in the hundreds of thousands, while Dipetalonema microfi-
laria usually number less than 100. Also, the serology tests
for the antigen of the adult heartworm won’t detect an infec-
tion with Dipetalonema. 

A dog with a few microfilaria in its blood and a negative
heartworm antigen test falls into one of the following groups:

  1. It has Dipetalonema.

  2. It had heartworm, but the adults have died.

  3. It has a heartworm infection that’s just becoming patent.
If the dog re-tests negative for heartworm antigen about
two weeks later, then the veterinarian knows it doesn’t
have heartworm.

There are anthelmintics that kill both Dipetalonema and micro-
filaria. To prevent infection with Dipetalonema, keep the dog
free of fleas, as described in the section on dog and cat fleas.

FIGURE 47—Shown here is the

microfilaria of Dipetalonema

reconditum.
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Trematodes

A few trematodes infect dogs and cats, but these infections
are rare in the United States. Some anthelmintics kill trema-
todes, but you can prevent infection by keeping the pet from
hunting or fishing situations, where the pet may encounter
the trematode’s intermediate host.

The lung fluke (Paragonimus kellicotti) is a trematode whose
adults inhabit cysts in the lungs of dogs, cats, and wild car-
nivores. The adults are about 1 cm long; their cysts open into
the air passages of the lungs. The host coughs up and swal-
lows the eggs, which pass out with the feces and hatch in
water. Lung fluke hatchlings undergo several larval stages in
snails and then a final cyst stage in crayfish. The dog or cat
becomes infected by eating an infected crayfish.

A pet with adult lung flukes will cough and wheeze. The
infection responds to anthelmintics; prevent it in the first
place by keeping pets from raw crayfish.

Tapeworms

Tapeworms usually live in the small intestines of dogs and
cats. Adult dog and cat tapeworms are large, anywhere from
50 to 60 cm long, but cause minimal harm to their host.
Infected pets normally show no signs of infection. The first
indication is usually individual proglottids on the pet’s feces
or around its anus.

Double pore tapeworm (Dipylidium caninum). Dipylidium
caninum is the common tapeworm of both dogs and cats.
Fleas and dog-chewing lice are this tapeworm’s intermediate
hosts. Fleas become infected when the larval flea eats the
tapeworm egg. Lice can become infected at any feeding stage
in their life cycle. The dog or cat infects itself by accidentally
swallowing the infected flea or louse.

The larval double pore tapeworm emerges from the digested
insect and develops to adulthood in the host’s small intes-
tine. The adult tapeworm attaches to the intestinal wall by
hooks and suckers on its scolex. Through its skin, the tape-
worm soaks up its host’s digested food. As the tapeworm
grows, its end segments fill with eggs and break away from
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the worm. The eggs of Dipylidium caninum group together in
packets of 20 to 30 (Figure 48). The proglottids encasing
them may break and release these egg packets in the intes-
tine (Figure 49). If the proglottids don’t break, they pass out
with the feces. The proglottids can move, and they leave the
feces. Eventually they die and release their egg packets,
which larval fleas eat.

Veterinarians diagnose Dipylidium caninum infection by find-
ing egg packets or proglottids in the host’s feces. Proglottids
are white and look like cucumber seeds. A number of
anthelmintics kill adult tapeworms. To prevent reinfection,
kill the fleas and lice on the pet and in its home.

FIGURE 48—The eggs of

Dipylidium caninum are

distinctive because they’re

found in packets of 20 to

30 eggs. All tapeworm

eggs contain six small

hooks. 

FIGURE 49—These are proglottids

of Dipylidium caninum. Note the

two genital openings on each 

segment of proglottid, one on

each side. These openings can 

be seen more easily in the 

specimen on the left (arrows).



Clinical Parasitology92

Taeniid tapeworms (Taenia taeniaeformis and Taenia
pisiformis). Taenia taeniaeformis is a common tapeworm of
cats. Its intermediate hosts are mice and other rodents.
Taenia pisiformis is a common tapeworm of dogs. Its interme-
diate host is the rabbit. Several other taeniid tapeworms of
dogs use the sheep as intermediate host. These taeniid tape-
worms are common only in dogs fed raw sheep.

Veterinarians diagnose taeniid tapeworms by finding eggs
(which aren’t in packets) or proglottids in the feces (Figures
50 and 51). The proglottids of Taenia are white and bell
shaped. Anthelmintics kill Taenia adults. To prevent reinfec-
tion, keep the pet from hunting situations.

FIGURE 51—Shown here are proglottids of the cat tapeworm Taenia 

taeniaeformis. The segments are usually found singly, not in a chain, 

as seen on the left. Notice the shapes of the different proglottids. Each

proglattid has only one genital opening, as shown in the stained 

segment on the right (arrow).

FIGURE 50—The egg of Taenia

measures about 35 µm and

has a thick shell that contains

striations or stripes.
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Hydatid tapeworms (Echinococcus granulosus and
Echinococcus multilocularis). The adult hydatid tape-
worms are very small (about 5 mm long) and live in the
definitive host’s small intestine. Echinococcus granulosus
adults live in dogs; the larvae live in ruminants. The section
on the tapeworms of ruminants describes the life cycle of this
parasite. Echinococcus multilocularis adults typically live in
foxes, but will infect cats and dogs that eat its intermediate
host, the mole or other rodents. Infections with either of
these two tapeworms are rare in the United States. The adult
hydatid tapeworms cause dogs and cats no problems; in fact,
a dog may carry thousands in its small intestine and show
no clinical signs. The biggest threat this parasite poses is to
the pet’s owner: either species of hydatid tapeworm will hatch
and grow in the liver of a human who swallows its egg.

Veterinarians diagnose hydatid tapeworm infection by finding
the eggs (proglottids are too small to detect) in the pet’s feces.
Unfortunately, the eggs of the hydatid and taeniid tapeworms
look the same, but fortunately the same drugs kill them both.
To prevent infection, avoid feeding dogs raw meat and keep
pets from hunting rodents. 

Protozoans

Coccidia (Isospora canis and Isospora felis).  Isospora
canis is a coccidian of dogs, and Isospora felis lives in cats.
These two coccidia have life cycles similar to the coccidia of
ruminants. Both can infect the host as oocysts (Figure 52),
but, unlike the coccidia of ruminants, the
dog and cat coccidia can use transport
hosts. If a mouse or other rodent eats an
oocyst, the coccidia invades its tissues and
become a cyst. The dog or cat eats the
rodent, and the cyst hatches to release
coccidia into the cells of the pet’s intestine.

Coccidia usually cause their hosts little
harm. Heavy infections in kittens and pup-
pies, however, can cause severe diarrhea.
Veterinarians diagnose coccidia infection
by finding the oocysts in the suspect pet’s
feces. The infection responds to drugs, but
can be prevented by keeping pets from
hunting its rodent transport hosts.

FIGURE 52—Shown is the oocyst of Isospora

canis, which are very similar to the oocyts of

Isospora felis.
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Toxoplasma gondii. Toxoplasma gondii is another common
coccidian of cats. Its life cycle resembles that of Isospora felis,
except that Toxoplasma has various transport hosts: rodents,
birds, cows, sheep, and pigs. Coccidia can invade any cell in
the body of a transport host that eats their oocyst (Figure 53).
If a pregnant woman eats an oocyst, for example, that coccid-
ian may invade the cells of the fetus and cause birth defects.
To avoid Toxoplasma infection, pregnant women should avoid
being around cat feces and eating raw meat like beef or pork.

Toxoplasma causes cats few problems but can cause exten-
sive cell damage and eventual death to a transport host with
a poor immune system. It’s a grave threat to people with
AIDS. Some drugs kill Toxoplasma in the cat’s intestine. 
The same drugs kill the rapidly dividing cysts, but not the
“resting cysts,” in the transport host, so the host’s disease
can be stopped but not “cured.” To prevent Toxoplasma infec-
tion, keep the cat from hunting and don’t feed it raw meat.

Sarcocystis. Sarcocystis, a coccidia-like protozoan men-
tioned in the section on other protozoan parasites of
ruminants, lives in the cell lining of dog and cat intestines.
Ruminants, deer, and rodents play intermediate host to dif-
ferent species of Sarcocystis, whose cyst stage lives in its
intermediate host’s muscles. The intermediate host infection
is very difficult to diagnose.

FIGURE 53—The oocyst 

of Toxoplasma gondii is 

similar to the oocyst of

Isopora, but it’s very

small (10 µm) and tends

to be round.
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Veterinarians diagnose dog and cat Sarcocystis by finding the
oocyst in the pet’s feces. While Sarcocystis can sometimes
cause its intermediate host muscle pain, it causes no dog or
cat disease, and has no treatment. To prevent dog and cat
infections, avoid feeding them raw meat. To prevent livestock
infections, keep cat and dog feces off pastures and out of
stored food.

Giardia lamblia. The protozoan Giardia also lives in the
small intestine of dogs and cats. It’s a microscopic, pear-
shaped organism with a sucking disk, which it uses to stick
to the wall of the small intestine. It doesn’t invade the intes-
tinal wall, but reproduces by dividing in the intestine. Large
numbers can develop from one organism. Some Giardia may
secrete a cyst wall around themselves and pass out with the
feces. If these feces get into water, they’ll contaminate the
water with Giardia cysts (Figure 54). When an animal swal-
lows the water, the cysts pass to a new host. Humans and
many domestic and wild animals can also be infected with
Giardia lamblia.

Large numbers of Giardia in the intestine may cause chronic
diarrhea. Veterinarians diagnose Giardia infection by finding
the small cyst in the host’s feces. Several drugs treat Giardia
infections. To prevent infection, keep pets from drinking
such potentially contaminated water sources as streams and 
puddles.

FIGURE 54—These cysts

of Giardia can be found

in both dogs and cats.
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Endoparasites of Ferrets
Many parasites that infect cats and dogs also infect ferrets:
Toxocara cati, Toxascaris leonina, hookworm, heartworm,
double pore tapeworm, lung fluke, Giardia, Sarcocystis, and
Cryptosporidium. Ferrets can be infected with ferret coccidia.
The life cycle, clinical signs, diagnosis, treatment, and control
measures are all the same as those for the particular parasite
in dogs or cats.

Endoparasites of Rodents and Rabbits

Nematodes

The pinworms (Syphacia species, Aspiculuris tetraptera,
Passalurus ambiguus) are nematodes of rodents and rabbits.
Like the pinworm of horses, the rodent pinworms (Syphacia
species, Aspiculuris tetraptera) and the rabbit pinworm
(Passalurus ambiguus) live as adults in the cecum and 
large intestine of their hosts. The host gets the infection by
accidentally eating an egg. The egg hatches and the larva
develops to adulthood in the intestine.

Infections with pinworms are very common, although these
worms usually cause their hosts no problems. Veterinarians
diagnose pinworm infections by finding the eggs in the feces
or on the skin around the animal’s anus. Anthelmintics kill
the adults, but eggs in the cage make reinfection common.
Therefore, when treating the animal’s infection, also clean the
cage thoroughly. You may have to repeat the treatment and
cage cleaning several times to eliminate the infection.

Tapeworms

Wild rodents and wild rabbits can be intermediate hosts for
several dog and cat tapeworms. Larval tapeworms seldom
turn up in rodents and rabbits raised as pets or as laboratory
animals, but a few adult tapeworms do.

Hymenolepis tapeworms live as adults (about 4 to 6 cm long)
in their host’s small intestine. A flour beetle is usually the
intermediate host. Normally these tapeworms cause their
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host no problem; however, very heavy infections may actually
block food from moving through the intestine. Veterinarians
diagnose Hymenolepis tapeworms by finding the eggs in the
feces. Anthelmintics kill this tapeworm; to prevent infection,
keep flour beetles out of the rodent’s food.

Protozoans

Three protozoans live in rodent and rabbit intestines: Giardia,
Tritrichomonas, and Eimeria. Since these parasites cause
their hosts few problems, most of these infections go
untreated. The Giardia of rodents and rabbits can’t infect
humans.

The Eimeria coccidian is one of the few intestinal protozoan
parasites that cause disease in rodents and rabbits. Like all
coccidia, the species of Eimeria that infect rodents and rab-
bits are exclusive to their host species.

The life cycle of both rodent and ruminant coccidia are the
same. Several species of Eimeria infect the rabbit’s intestine,
and their life cycles are the same as those of ruminants. The
rabbit, however, also has a species of coccidia (Eimeria
stiedae) which infects its liver. The rabbit eats an oocyst of
the liver coccidian, which hatches in the small intestine. The
liver coccidia invade the intestinal wall and enter the blood.
The bloodstream carries them to the liver, where they invade
the bile duct cells. Like the intestinal coccidia, the liver coc-
cidia multiplies many times before it forms oocysts. The
oocysts accompany the bile to the intestine and then leave
the host in the feces.

Rodents and rabbits with light-to-moderate coccidia infec-
tions generally suffer no problems. Heavy infections may
cause diarrhea and anorexia. A rabbit severely infected with
liver coccidia may die. Eimeria stiedae infection is among the
most common causes of rabbit death. Veterinarians diagnose
it by finding the oocysts in the feces. The Eimeria oocysts
look so much alike that only an expert can distinguish liver
coccidia oocysts from those of other rabbit coccidia. Drugs
treat rodent and rabbit coccidia, but drugs don’t always work
once clinical signs of infection have appeared. Veterinarians
isolate a sick rodent or rabbit with oocysts in its feces, treat
its infection, and prophylactically treat the other animals it



Clinical Parasitology98

may have been in contact with. Coccidia oocysts need several
days outside the host to become infectious, so removing feces
daily and cleaning cages frequently will prevent heavy infec-
tions. Animals that recover from even a light coccidian
infection are usually immune to reinfections.

Endoparasites of Reptiles
Reptiles caught in the wild have many different endopara-
sites; those bred in captivity generally have few. Because
many reptile parasites use an intermediate host, they won’t
infect meat-eating snakes whose diet is restricted to mice
raised away from snake feces.

Nematodes

Snake ascarids (Ophidascaris species). Adult snake
ascarids live in the wall of the esophagus and stomach. Their
eggs pass out with the feces. Amphibians are this parasite’s
intermediate hosts. When the snake eats the infected
amphibian, the snake’s digestion frees the larvae, and the
larvae burrow into the stomach wall and develop to adult-
hood. Heavy ascarid infections may cause the snake to vomit.
Reptile-safe anthelmintics treat this infection; captive-bred
snakes won’t contract it if they don’t eat amphibians.

Lungworm of snakes and lizards (Rhabdias species).
Adult snake lungworms are all females. They live in the
snake’s lungs, where they lay eggs that the snake coughs up
and swallows. The eggs pass out with the feces and hatch on
the ground. The larvae go through two free-living stages and
then become infective. The snake either eats the infective lar-
vae accidentally, or the larvae burrow through the snake’s
skin. The larvae then return to the snake’s lungs, where they
develop into adult females. 

Lungworms can cause severe disease in snakes and lizards.
The presence of lungworms make it easier for bacteria to infect
the lung. The animal may gape (hold its mouth wide open),
a sure sign that it isn’t getting enough air. 
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Veterinarians diagnose lungworm infection by finding the
eggs in the feces. Lungworm infections respond to
anthelmintics; veterinarians usually give antibiotics at the
same time to kill any bacteria infecting the lung. Clean the
cage of a reptile infected with lungworm, and remove its feces
daily.

Tapeworms

Snakes caught in the wild may carry a number of tapeworm
larvae. No known anthelmintics kill larval tapeworms in reptiles.
Several varieties of adult tapeworm infect reptiles; most cause
their host no problems. Though certain drugs kill the adult
tapeworms in snakes, a snake fed only animals raised away
from reptile feces won’t become infected in the first place.

Protozoans

The amoeba of snakes (Entamoeba invadens) is a protozoa
that infects reptiles. The trophozoite stage of this protozoan
lives in the intestine of turtles, snakes, and lizards. The cyst
stage, passed in the feces, is infective. A cyst accidentally
eaten by a reptile will hatch in the reptile’s intestine. The
trophozoite reproduces by dividing in two. 

Most turtles aren’t severely affected by an intestinal amoeba
infection, but it can kill snakes and lizards. Some of the clini-
cal signs seen are anorexia and diarrhea. Veterinarians
diagnose the infection by finding the cysts in the feces.
Amoeba infection responds to drugs. As with lungworm infec-
tions, veterinarians treat amoeba infection with an antibiotic
to kill accompanying bacteria that causes a separate disease.
Never house turtles with snakes or lizards. Though turtles
don’t get sick from this amoeba, they can still pass the cysts
in their feces.
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Endoparasites of 
Poultry and Other Birds

Nematodes

Common ascarid of poultry (Ascaridia species). Adult
ascarids are medium-sized (5 to 11 cm) nematodes that live
in the host bird’s small intestine. Eggs pass out with the
feces. An infective larva develops in the egg in five days. The
eggs enter birds in several ways:

  1. The bird picks up the egg while eating food from the
ground.

  2. The egg sticks to the foot of a fly that the bird eats.

  3. An earthworm eats the egg, and the bird eats the earth-
worm.

The egg hatches in the bird’s stomach and, a week later, the
larva burrows into the intestinal wall. The larva eventually
returns to the intestine and matures to the adult stage.

The ascarids cause disease mainly in young birds. The larvae
may damage the intestinal wall and cause bleeding. Light
infections usually cause no problems, but heavy infections
may cause unthriftiness, anemia, and diarrhea. Veterinarians
diagnose ascarid infection by finding the eggs in the feces.
Ascarid infections respond to anthelmintics. Poultry raised on
wire have no access to the ascarid eggs unless the poultry
house has a fly problem. Poultry raised on litter should have
the litter changed weekly. The litter should be kept dry to
slow down the development of the eggs.

Cecal worm (Heterakis gallinae). The adult cecal worm is
a small (1 cm) nematode that lives in the cecum of many dif-
ferent types of poultry. The eggs pass out with the feces and
take about two weeks to become infective. The eggs get into
the poultry the same ways ascarid eggs do. The larvae hatch
from the eggs in the intestine and then develop to the adult
stage in the cecum.

The cecal worms cause no disease in poultry, but are the vec-
tor of blackhead, a disease of poultry caused by a protozoan.
Veterinarians diagnose cecal worm infection by finding the
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eggs in the feces. The eggs look very much like those of 
the common ascarid of poultry. Fortunately, the same
anthelmintics and control measures work against both 
parasites.

Gapeworm (Syngamus trachea). The adult gapeworm is a
small nematode that lives in the trachea of many different
birds. The male gapeworm is much smaller (5 mm) than the
female (2 cm). The male remains permanently attached to the
female by clasping her with his tail near the front of her
body. This arrangement results in the two worms forming a Y
shape. The female gapeworm lays her eggs in the trachea.
The bird coughs up and swallows the eggs, which pass out in
the feces. The eggs become infective in about a week, and can
infect the bird in two ways:

  1. The bird accidentally eats the egg while eating food from
the ground.

  2. An earthworm or slug eats the egg, the egg hatches in
these intermediate hosts, and the larva burrows into the
tissues.

The larva can live in the intermediate host for several years.
When the bird eats the intermediate host or the egg, the larva
comes out in the intestine. The larva burrows into the intes-
tinal wall and travels through the blood to the lungs. In the
lungs, the larva breaks out into the air passages and moves
to the trachea, where it develops to adulthood.

Heavy gapeworm infections may block the trachea, cutting off
the bird’s air supply. Younger birds, because they have
smaller trachea, are more prone to this problem. The gape-
worm is so named for its most common clinical sign, a bird
gaping while trying to get more air. Heavily infected birds
may smother. Veterinarians diagnose gapeworm infection by
its clinical signs and by finding the eggs in the feces. A num-
ber of anthelmintics kill the gapeworm. Prevent infection by
raising birds on wire so they don’t come into contact with the
eggs or intermediate hosts. Because the larvae live so long in
the intermediate hosts, and because it isn’t possible or desir-
able to kill all the earthworms in an area, birds raised on the
ground are always at risk. Prophylactically treat such birds
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with an anthelmintic every three weeks. Since wild birds
carry this parasite, try to prevent their feces from falling on
the ground where poultry is being raised.

Capillaria species. Capillaria are small nematodes (1 to 
2 cm), which live in the crop, intestine, or cecum of birds.
Eggs pass out in the feces. In some species of Capillaria, a
bird eats the egg, and the worms develop in the intestine or
cecum. Some Capillaria species develop in the intestine or
cecum of a bird that has eaten the Capillaria egg. Other
Capillaria species develop to the larval stage in an earthworm
and then to the adult stage in the crop or intestine of a bird
that eats the worm. The predilection site (crop, intestine, or
cecum) depends on the particular Capillaria species.

Birds with a heavy Capillaria infection lose weight and may
have diarrhea. Veterinarians diagnose the infection by finding
the eggs in the feces. Anthelmintics kill Capillaria; gapeworm
control measures may also help prevent Capillaria infections.

Tapeworms

Davainea proglottina is a small tapeworm (3 mm) of the
chicken. Raillietina are larger (12 to 25 cm) tapeworms that
infect chickens and many other types of birds. Davainea
proglottina uses a snail as the intermediate host, and the
Raillietina species use such insects as ants, flies, and beetles
as intermediate hosts. The poultry tapeworms live in the
small intestine of birds. 

Unlike most adult tapeworms, the adults of the poultry tape-
worms can cause severe disease. Heavy Davainea proglottina
infections can be fatal. The clinical signs of heavy tapeworm
infection are unthriftiness and an actual loss of weight.
Veterinarians diagnose infection by finding the eggs or
proglottids in the feces. Anthelmintics kill tapeworms, and
good sanitation (to prevent the buildup of infected intermedi-
ate hosts) helps prevent heavy infections.

Protozoans

Coccidia (Eimeria species). The coccidia are the most
important parasite of poultry, but other birds can also be
infected with coccidia. The coccidia of birds, like the coccidia
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of other animals, are host-specific. The coccidia of birds live
in the small intestine, large intestine, and cecum of birds.
The life cycles of the bird coccidia are the same as those of
ruminant coccidia. Some bird coccidia species cause severe
disease; others don’t. There are, for example, six species of
Eimeria found in chickens: four cause severe disease, two
don’t. Clinical signs of severe disease, which usually occurs
in young birds and can be fatal, include bloody diarrhea and
weight loss. Even those species that don’t cause severe dis-
ease can cause the birds to be unthrifty. Veterinarians
diagnose coccidia infection by finding the oocysts in the
feces. The oocysts from different species look alike, but an
expert parasitologist can tell them apart. If a bird dies, the
location of the damage in the intestine may help identify the
Eimeria species that infected the bird. A number of drugs
treat coccidia in birds, but, since the coccidia have often
wrought permanent damage once the clinical signs appear,
the infected bird may never achieve the weight gain of an
uninfected bird. Most poultry farmers prophylactically treat
their flock by using feed that contains drugs. To ensure that
no drug remains in the meat, the farmers switch to nonmed-
icated feed several days before slaughter. Birds raised on wire
don’t normally get coccidia. 

Trichomonads (Trichomonas gallinae and Trichomonas
gallinarum). Trichomonas gallinae is a protozoan that lives
in the upper portion of the digestive tract (pharynx, crop, and
esophagus) of pigeons, turkeys, and chickens. Trichomonas
gallinarum lives in the cecum and large intestine of poultry.
Trichomonads exist only in the trophozoite form; there’s no
cyst stage. An infected bird transmits Trichomonas gallinae
when it drinks from the water dish and some of the tricho-
monads from its throat get into the water. An uninfected bird
takes a drink from the same water and swallows the released
trichomonads. An infected bird transmits Trichomonas 
gallinarum by trophozoites in its feces. These infected feces
get into the water or on the food that other birds swallow.

A bird infected with Trichomonas gallinae looks drowsy, has
foul-smelling breath, and may drool. Severe Trichomonas 
gallinae infections kill. Infected birds may be unthrifty;
severely infected birds suffer depression and diarrhea. Both
of these trichomonads cause more severe disease in younger
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birds. Veterinarians diagnose infection by finding the tropho-
zoites in the feces or on a swab of the back of the mouth.
There are drugs that kill Trichomonas in birds. To reduce the
risk of infection, prevent wild birds from sharing the flock’s
water source.

Blackhead (Histomonas meleagridis). Blackhead is a dis-
ease caused by Histomonas meleagridis, a protozoan. This
parasitic protozoan infects the cecum and liver of turkeys,
chickens, and other fowl. It causes the most severe disease in
turkeys. Like the trichomonads, Histomonas has only the
trophozoite stage in its life cycle. It has a very unusual mode
of transmission: it uses another endoparasite, the cecal
worm, as a vector. The cecal worm, feeding in the cecum,
takes in Histomonas trophozoites with its food. These tropho-
zoites then get into the cecal worm’s egg before it’s laid. The
cecal worm egg hatches in the bird’s intestine, freeing the
trophozoite, which multiplies in the cecum. The blackhead
trophozoites at first feed on bacteria in the cecum, but some
may invade the wall of the cecum and feed on the bird’s tis-
sues. Some of the trophozoites may travel to the bird’s liver
and eat liver tissue. 

Turkeys (especially young turkeys) with blackhead disease
become anoretic and have yellow, semi-solid feces. Turkeys
usually die about a week after the clinical signs appear.
The name blackhead resulted because the combs on some
turkeys’ heads turn dark blue because of a lack of oxygen in
the blood. This occurs in only a few birds, so the absence of a
discolored comb doesn’t rule out the disease. Chickens can
be infected with blackhead, but they rarely show any clinical
signs unless they’re very young. Even young chickens usually
recover from the infection. Veterinarians diagnose blackhead
from its clinical signs and by finding the Histomonas tropho-
zoites in a dead bird’s cecum. Because the trophozoites don’t
survive for long in the feces, they don’t turn up on a fecal
exam. The presence of cecal worm eggs and the symptoms of
blackhead, however, aid diagnosis. Drugs kill the Histomonas
trophozoites in the bird. To prevent blackhead infections, give
the turkeys medicated feed until just before they’re sent to
market. Turkeys should also be regularly treated for cecal
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worms to prevent blackhead transmission. Never raise
chickens and turkeys together. The chickens may carry the
blackhead protozoan and the cecal worm.

Giardia. Giardia live in many different birds. The life cycle
of bird Giardia is the same as that of dog and cat Giardia.
The Giardia of birds don’t infect mammals. 

Giardia infections in poultry generally don’t cause the birds
any problems, but these infections can cause serious disease
in pet birds, such as bud-gerigars. Giardia infections are
more severe, even fatal, in young birds. In these birds, the
clinical signs include weight loss, depression, and diarrhea.
There are drugs that kill Giardia in birds. Infections in over-
crowded birds tend to be more severe, so keep birds
sufficiently spaced. A bird to be added to a cage of birds
should be checked for Giardia and treated if necessary.
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Self-Check 5
  1.  True or False? Toxocara larvae can infect kittens via transmammary transmission.

  2.  The coccidia that infects many different animals, but produces only oocysts when it infects a

cat, is

a. Toxoplasma gondii.                                         c.   Giardia lamblia.

b. Sarcocystis.                                                   d.  Dipetalonema reconditum.

  3.  Control of Davainea proglottina, a poultry tapeworm, can be achieved by preventing the 

chickens from eating

a. feces.                                                            c.   untreated corn.

b. snails.                                                           d.  minnows.

4–8: Match the parasite on the right with the host site it inhabits on the left.

______   4.  Pulmonary artery

______   5.  Pharynx

______   6.  Trachea

______   7.  Small intestine

______   8.  Cecum

Check your answers with those on page 108.

a.  The adult of the dog hookworm

b.  The adult of the dog heartworm

c.  The adult of the rabbit pinworm

d.  The adult of the gapeworm of birds

e.  The trophozoite of Trichomonas gallinae of pigeons



METHODS OF MICROSCOPIC
EXAMINATION OF THE FECES
As a veterinary assistant, you’ll be asked to assist in the set
up process of the most common types of fecal analysis.

Direct Smear
The simplest method for examination of a fecal sample is a
direct smear. This consists of taking a small amount of feces
and mixing it with saline and placing it directly on a slide
with a coverslip over it. Only a very small amount of feces is
required. The small amount of feces may result in inaccuracy
because a small amount of stool might not contain any para-
site eggs, so you may have to repeat the test.

Direct Smear Procedure
Place a drop of saline or water on the slide and place a small
amount of feces directly in it. If there’s any mucous in the
sample, be sure to add some of it into the smear. Thoroughly
mix the saline/water and feces with an applicator stick.

1. Spread this out on the slide with the applicator stick (be
sure smear is thin enough to read words printed on
paper through it).

  2. Place cover slip over the smear.

Fecal Flotation
Parasite eggs are too heavy to float in water. To make the
eggs float, you must use a liquid that has a higher specific
gravity than water but a lower specific gravity than the feces
and debris. When using flotation solutions, the parasite eggs
float to the surface of the liquid and heavier fecal material
sinks to the bottom.
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Simple Flotation or Disposable Systems
The object of the simple flotation test is to float the parasite
eggs to the top of a tube of flotation solution, which is cov-
ered by a microscope coverslip. The eggs stick to the
coverslip, which is removed from the liquid and placed on a
slide and viewed under the microscope (Figure 55). Some
companies have packaged a simple flotation kit that comes
with the fecal solution, plastic vials, and strainers. Examples
of these are the Ovassay kit, Fecalyzer kit, and the Ovatector
kit. 

Be aware that crystals will form on floatation systems if left
sitting too long (they’re salt based). This can make them very
difficult to read.

Centrifugation Procedure
for Fecal Samples
The main advantage of the centrifugation method over fecal
flotation is that there are less false no eggs observed (NEO)
results because a larger sample of stool is used and is more
likely to recover eggs. Also the active centrifugation process
will concentrate more eggs than the passive floatation
method. 

  1. Mix 2-5 grams of feces with approximately 10 ml of
flotation solution in a disposable cup.

  2. Pour mixture through a tea strainer (or unfolded 4 x 4
gauze square) into a second disposable cup.

  3. Pour strained solution into a 15 ml centrifugal tube.

  4. Fill tube with the flotation solution, forming a slightly
protective meniscus.

  5. Place tube in a centrifuge and cover with a coverslip.

  6. Check that the centrifuge is balanced.

  7. Centrifuge at 1200 rpm for 5 minutes (this would be the
urine setting on the fixed angle bucket centrifuge).

  8. Remove the tube and let stand for 10 minutes.

  9. Remove coverslip, place on a glass microscope slide.
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FIGURE 55—Simple Flotation



Congratulations! You’ve completed the Clinical Parasitology
study unit, and in the process encountered many creatures
you’ll never forget. You’ll encounter them again in your career
as a veterinary assistant, and now you know how veterinari-
ans battle these strange invaders. Once you’ve completed
Self-Check 6, you’ll be ready to take your examination.
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Self-Check 6
1–4: Match the fecal analysis procedure on the left with its description on the right.

______   1.  Fecal flotation

______   2.  Direct smear

______   3.  Simple flotation

______   4.  Centrifugation

Check your answers with those on page 112.

a.  The eggs float to the surface.

b.  The eggs stick to the coverslip.

c.  The process that concentrates more eggs.

d.  The feces and saline are mixed and placed on a slide

The glossary of this study unit contains many key words that you’ve

just learned as you completed your study unit. Before taking the

examination, be sure to turn to the glossary and review key words.



Self-Check 1
  1. host

  2. ectoparasite, endoparasite

  3. c

  4. e

  5. b

  6. f

  7. d

  8. a

Self-Check 2
  1. b

  2. d

  3. e

  4. a

  5. c

  6. till, rotate, burn

  7. gadding

  8. winter

Self-Check 3
  1. a

  2. d

  3. False

  4. c

  5. a
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Self-Check 4
  1. True

  2. b

  3. a

  4. c

  5. a

  6. e

  7. b

  8. d

Self-Check 5
  1. True

  2. a

  3. b

  4. b

  5. e

  6. d

  7. a

  8. c

Self-Check 6
  1. a

  2. d

  3. b

  4. c
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This glossary gives the definitions of all important key words
you’ve just read about in your study unit. Take a moment to
study these terms you’ve just learned. Then, be sure to
review these words and their definitions before taking your
examination.

abomasal worms Important endoparasites of the stomach of
cattle, sheep, and goats.

abomasum Stomach.

American dog tick A three-host hard tick. The larvae and
the nymphs prefer to feed on rodents and rabbits. The
adults feed on dogs, cats, and such wild carnivores as
foxes and coyotes.

anemia A disease in which the blood can’t carry enough
oxygen to support the tissues of the body.

anorexia A condition in which an animal won’t eat.

anthelmintic A substance destructive to worms.

arachnid An animal in which the adult has eight legs and
two body parts (head and abdomen).

arrested larvae  Larvae that slow their development.

ascites Fluid in the peritoneal cavity.

ascarid Roundworm.

autoinfection A process by which first-stage larvae of
threadworms develop to the infective stage while they’re in
the host’s large intestine and then burrow through the
intestinal wall and find their way back to the small intes-
tine, where they become adult females.

beef tapeworm of humans A taenid tapeworm whose larvae
reside in cattle muscles. Adult taenid tapeworms can live
in humans as well as dogs.

Black Disease A bacterial liver infection.

blackhead A disease of poultry caused by a protozoan.

blacklegged tick See deer tick.

blow flies Metallic black or green flies that feed on moist
decaying matter.
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bovine anaplasmosis A bacterial infection characterized by
fever, jaundice, and emaciation.

bovine babesiosis A protozoal disease of cattle; also called
tick fever.

bronchi Lung’s air passages.

canine ehrlichiosis A bacterial disease of dogs that may
cause tick paralysis.

canine piroplasmosis A protozoal disease of dogs.

Capillaria Small nematodes that live in the crop, intestine,
or cecum of birds.

cattle grub A fly that looks like a large bee, but belongs to a
group of flies known as botflies.

cattle tick  A one-host hard tick, which has been eliminated
from much of the United States, but sometimes turns up
on cattle in Texas. It’s common on cattle in Mexico and
travels to Texas on deer and stray cattle.

cecal worm  A worm whose adult is a small nematode that
lives in the cecum of many different types of poultry.

chicken body louse A chewing louse common on chickens,
which transmit it by direct contact with each other.

chicken mite A bloodsucking mite that attacks poultry and
many different wild birds.

chigger A larval mite that feeds on animals.

chorioptic mange Similar to psoroptic mange, but usually
much milder.

coccidia A protozoa that lives in the cells of their host’s
intestine.

colic Severe pains in the abdominal region.

cranial mesenteric artery The artery that supplies the large
intestine with blood.

crutching Shaving the wool away from the area below a
sheep’s tail; a ranching practice aimed at removing the site
most likely to become soiled with blow flies.

cuticle The tough skin that covers nematodes.
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deer liver fluke  A fluke that makes its home in deer, cows,
and sheep, and behaves differently in each.

deer tick Black-legged tick; a three-host hard tick that feeds
on birds and small mammals as larvae and nymphs.
Adults feed on large mammals such as cattle, horses, dogs,
and deer.

demodectic mange mite A common mite that lives in the
hair follicles and sweat glands in the skin of the dog.

demodectic mange mites of gerbils A rarely-found mite
that occasionally attacks gerbils and hamsters.

demodectic mange A disease characterized by the forma-
tion of small nodules in the skin.

dichlorvos An insecticide.

dipping A practice of submerging an animal in a bath con-
taining a recommended pesticide to control mange.

docking Removing the tail of a sheep; a ranching practice
aimed at removing the site most likely to become soiled
with blow flies.

double pore tapeworm The common tapeworm of both dogs
and cats.

ear mange mites of rodents Small mites that live in the
skin of a rat’s or hamster’s ears, nose, and tail.

ear mite of rabbits The most common ectoparasite of rab-
bits. It lives mainly in the rabbit’s ear, but in heavy
infestations may travel to the skin of the head and neck.

ear mite A mite that lives deep in the ears of dogs and cats.
Its feeding causes skin irritation and ear wax, and a crusty
material builds up in the ear.

ectoparasites Parasites that live on their hosts; external
parasites

endemic typhus An acute infectious disease carried by rat
and mice lice.

endo A prefix meaning inside.

endoparasites Parasites that live in their hosts; internal
parasites.
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equine encephalitis A severe viral brain disease of horses.

face fly A parasite that looks very much like a housefly; it
laps up fluids, especially those around the host’s eyes,
nose, and mouth.

fleeceworms A term used by ranchers for the larvae blow
flies in a sheep’s decaying wool; wool maggots.

flesh flies Large flies that feed on decaying meat.

fly worry A condition caused by many horn flies on a cow;
so named because the cow spends its time shooing off the
flies instead of grazing.

fox maggot fly A flesh fly that lays larvae on the intact skin
of young foxes and mink.

free-living stage That period of a parasite’s life when it lives
apart from a host.

fur mite of rabbits  A mite that spends its entire life cycle on
its host and travels by direct contact between hosts.

fur mites of mice  Common parasites of both wild and pet
mice. These mites live on the skin and in the fur and feed
by sucking fluids from the skin.

gadding A behavior in cattle in which they try to run away
from an adult cattle grub buzzing around their legs.

gape  To hold one’s mouth wide open; a condition caused by
lungworms.

gapeworm A worm whose adult stage is a small nematode
that lives in the trachea of many different birds.

gopher-tortoise tick One of the largest hard ticks; it lives
on mammals and birds as a larva, and on the gopher tor-
toise as a nymph and adult.

guinea pig fur mite A mite that spends its entire life on its
host. Infestations by this mite usually cause the guinea pig
no problems.

guinea pig louse An insect that feeds on skin debris. It gen-
erally causes its host no problems.
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Gulf Coast tick A three-host hard tick that lives in the
United States along the Gulf of Mexico. The larva and
nymph prefer to feed on such ground-dwelling birds as
quail. The adult ticks feed on cattle, horses, and other
large mammals.

heartworm One of the most dangerous nematode parasites
of dogs.

hog louse  A large (6 mm) sucking louse; the only louse that
feeds on swine.

hookworms A gastrointestinal roundworm parasite of dogs
and cats.

horn fly A gray bloodsucking fly about half the size of a
housefly.

host  The organism that gives a parasite a home.

host specific A parasite that infects only one type of host.

hydatid tapeworm A tapeworm whose definitive host is the
dog and intermediate hosts are ruminants, horses, and
humans that accidentally eat the hydatid tapeworm’s eggs.
The adult tapeworm lives in the definitive host’s small
intestine.

iguana tick A hard tick that attacks only cold-blooded ani-
mals.

infection The presence of endoparasites in a host.

infestation The presence of ectoparasites on a host.

intestinal strongyles Nematodes that lay eggs in the gut;
adults live in the host’s small intestine.

ivermectin A broad-spectrum anthelmintic (a substance
destructive to worms).

kidney worm of pigs A worm whose adult stage lives in the
kidney and walls of the ureters of pigs.

life cycle  The developmental stages of a parasite’s life.

liver fluke of ruminants A large trematode that resides in
the liver, specifically the bile ducts, of a ruminant, horse,
or human.
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lone star tick A three-host hard tick that feeds on small
mammals and birds as a larva and a nymph.

lung fluke A trematode whose adults inhabit cysts in the
lungs of dogs, cats, and wild carnivores.

lungworms  Nematodes whose adults are found in the air
passages of their hosts.

Lyme disease A bacterial disease transmitted by ticks.

maggot The legless, soft-bodied larva of an insect.

mange mite of guinea pigs  A mite that lives in the skin of
guinea pigs and may cause hair loss, crusty skin, and 
itching.

microfilaria Embryos released by female heartworms.

molting The shedding of an outer layer, as when a nema-
tode sheds its cuticle.

mouse mange mite A mite common on both wild and pet
mice. It feeds on the mouse’s skin tissue.

mucosa The lining of the stomach.

murine Pertaining to or affecting mice or rats.

myiasis  Disease caused by larval flies.

nematode Roundworm; small, wormlike organism covered
by a tough skin called a cuticle.

nits The eggs of a female louse.

nodular worm of pigs A small nematode that lives in the
large intestine of a pig.

nodules Growths.

northern fowl mite The most common ectoparasite of
United States poultry; it feeds on domestic fowl and wild
birds.

notoedric mange mite A mite that causes mange in cats.

one-host tick A parasite that spends all three of its feeding
stages on one host.

pig whipworm A common parasite of livestock and pet pigs
raised outside.

Glossary118



pinworm A nematode that lives in a horse’s large intestine
and cecum.

prenatal transmission A condition in which the second-
stage larvae migrate into the uterus of a pregnant dog,
invade the lungs of the fetus, and molt into third-stage
larvae just before the pup’s birth. They complete their life
cycle in the newborn puppy and become adults in the
small intestine.

proglottid A body segment of a tapeworm.

protozoa A single-cell animal.

psoroptic mange A disease of cattle characterized by vesi-
cles on the skin that cause intense itching.

psoroptic mange Sheep scab; the most important mange of
sheep.

pustules Pimple-like growths containing pus.

pyrethrins Flower-based insecticides.

rabbit louse An insect in which the adult usually feeds on a
rabbit’s back, sides, and groin.

rat and mouse louse An insect that feeds on rats and mice.
Infested animals appear restless, have ruffled fur, and may
constantly scratch.

rat fur mite A mite that spends its entire life on its host.

Rocky Mountain wood tick A three-host hard tick that
lives in the western United States. The larva and nymph
feed on wild rodents, while the adult prefers large animals
such as cattle and horses.

rodent botfly  A large (one inch long), hairy fly that looks
like a bumblebee. The female fly lays her eggs near a
rodent’s burrow.

ruminant tapeworm A tapeworm, the adult of which lives in
the small intestine of cattle, sheep, and goats.

sarcoptic mange mite A small, round mite that can cause
mange in dogs and other animals.

sarcoptic mange A potentially serious disease of cattle char-
acterized by intense itching and a large loss of hair in the
affected areas.
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scaly-leg mite A mite that lives on poultry and wild birds.

scolex The head of a tapeworm.

screwworm fly  Blue-green flies twice the size of a housefly.
The adult screwworm fly isn’t parasitic, but causes 
myiasis.

serological test A test performed on blood serums.

shaft louse A common ectoparasite of chickens and other
fowl.

sheep ked A wingless fly that spends its entire life cycle on
the sheep.

sheep nasal botfly A parasite of sheep. The female nasal
botfly squirts a stream of fluid into a sheep’s or goat’s
nasal opening. This fluid contains up to 25 small larvae
which migrate deeper into the nasal passages, feeding on
mucus as they go.

sheep scab Psoroptic mange; the most important mange of
sheep.

species specific An organism that infects only one species
and won’t infect any host from another species.

spinose ear tick A one-host soft tick, which spends its lar-
val and nymphal stages in a cow’s ear.

stable fly A blood-feeding fly that looks like a housefly.

sticktight flea A flea found on chickens and turkeys in the
southern United States, usually in older, poorly managed
poultry houses.

stomach worm of pigs A stomach worm whose adult stage
lives in a pig’s stomach, where it lays eggs that pass out
with the feces.

tabanids Large flies commonly called horseflies, deer flies, or
green-head flies.

taenid tapeworms A common tapeworm of dogs and cats.

taenid tapeworms Tapeworms that use ruminants as inter-
mediate hosts, living in the ruminant’s internal organ or
muscle.
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tapeworm Cestode; flat, ribbonlike worm with no digestive
tract.

threadworm of horses A parasite with a life cycle much like
that of the threadworm of pigs. The only difference is that
the horse threadworm doesn’t infect the fetus. The major
problems threadworms cause happen to foals infected
through the milk.

threadworm of pigs A parasite whose adult stage lives in
the small intestine of pigs.

threadworms Nematodes whose adult females live in the
small intestine of dogs, humans, and occasionally cats.

three-host tick A parasite that feeds on three different
hosts, one for each life stage.

tick paralysis A spreading paralysis that may eventually
impair the muscles involved in breathing.

toxin Poison.

trachea  Windpipe.

transmammary transmission A condition in which second-
stage larvae get into the mammary glands of a nursing
mother, molt to third-stage larvae, and then pass with the
milk into the suckling pup or kitten.

trematode Fluke; flat, leaf-shaped worm that has a mouth
and gut, but no anus.

trophozoite A term sometimes used for the feeding stage of
a protozoan.

tropical rat mite A mite that lives on rats, mice, hamsters,
and many other mammals—even some birds.

true gid The circling and lack of balance that results when a
taenid tapeworm of sheep travels to the sheep’s brain and
destroys brain tissue as it grows.

tularemia A bacterial disease of rabbits and humans, car-
ried by the rabbit louse.

two-host tick A parasite that stays on one host for two of
its life stages and then feeds on a second host during its
third feeding life stage.

unthrifty  Not putting on weight.
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ureters The vessels that drain the urine from the kidney.

vector An animal that transfers an infective agent from one
host to another.

vesicles Small blisters.

whipworms A major gastrointestinal nematode of dogs.

winter tick A one-host hard tick that feeds on large mam-
mals like cattle, horses, moose, and deer.

wool maggots A term used by ranchers for the larvae of
blow flies in a sheep’s decaying wool; fleeceworms.
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