Lab Proceudres

COMMON PARASITES OVERVIEW
Fundamentals:

Parasite: is a smaller organism that lives on or in and at the expense of a larger organism called the host.  The host’s expense may be trivial, substantial or even unbearable.  This depends on the following variables.

· The number of parasites

· The kind and degree of the injury that they inflict

· Vigor or nourishment of the host

Phoresis: A biological association in which one animal is transported by another.

Commensalism: Two organisms that live together, neither bearing a parasitic relation to the other, without harm or prejudice to either but with one or both members deriving benefit.

Parasitism: Infestation with parasites

· multiple parasitism: A condition in which parasites of different species parasitize a single host.

· Superparasitism: Excessive parasitization by the same species

NEMATODES

The body form is very similar among nematodes.  Male nematodes are smaller than females.

Hookworms (Ancylostoma caninum, Ancylostoma tubaeforme, Ancylostoma braziliense, Uncinaria stenocephala)
The most common hookworm seen is A. caninum.  Upwards of 20% of adult dogs are affected by hookworms.  Infestation can occur in the following ways:

· skin penetration

· oral infection

· transmammary/intrauterine

Adult worms live in the small intestine.  Growth and maturation after the ingestion of infective ova require between 18 and 21 days.  Females lay large quantities of eggs, up to 30,000 per day, which are then passed into the environment via the animal’s droppings.  Under proper conditions these eggs hatch in 48 – 72 hours.  Once the eggs are released and passed into the environment they will go through three stages of development. The egg, the hatchling, and the larvae.  This process takes about 5 days.  It is at the larvae stage that the hookworm becomes infective again.  The larvae will lie in wait until a new host comes by and picks it up. Once in the new host, some hookworms will burrow themselves back into the intestine to complete the development.  Others may follow a different path and travel from the intestine to the lung tissue where they mature.  From here they break out of the tissue and ascend up the trachea, causing the animal to cough the worm up.  It is then swallowed, where the worm will burrow back into the intestine to complete maturity.  If the animal is pregnant, the larvae will not follow the path to the lungs to be coughed up.  Instead the hormones in the female will redirect the larvae to move through the placenta, infecting the unborn puppies, or through the mammary glands which infects the nursing puppies.

Clinical signs

The clinical signs depend on:

· the virulence of the species involved

· the degree of exposure to the infective larvae

· the degree of resistance of the host

The major signs are associated with blood loss and gastrointestinal irritation.  Weakness, anemia, diarrhea, bloody or tarry stools, anorexia, depression and death may occur.  Larvae may wander through other organs, such as the liver and lungs producing secondary signs of hepatitis and pneumonia.

Transmission to humans:

Infective larvae can penetrate the skin causing cutaneous larval migrans (creeping eruptions)

Roundworms (Toxocara canis, Toxocara cati, Toxascaris leonine)
Roundworms are thin white spaghetti like worms, usually about 7 inches in length.

This parasite follows a tracheal migration route.  Larvae hatch in the stomach after ingestion, they penetrate the bowel wall, enter the portal (liver) bloodstream, wander in the liver, enter the post cava and arrive in the lungs.  The break out the capillaries to the alveoli and migrate up the bronchial tree and trachea to the pharynx, where they are swallowed.  Following a molt in the stomach wall the parasite matures in the small intestine. This entire life cycle can take as little as 4 – 5 weeks.  Like the hookworm, if the animal is pregnant, the hormones will redirect the larvae to move through the placenta, infecting unborn babies or through the mammary glands, infecting nursing babies. If the larvae hatch in foreign hosts the pattern of migration is altered.  The eggs of T. canis can survive on soil for several years.

The methods of transmission are:

· direct

· transplacental

· transmammary

· predation of foreign hosts

Clinical signs:

Heavy infestations can produce abdominal cramps and distention.  Obstruction of the intestinal tract may occur.  The signs seen are related to the path of migration.  Pulmonary edema, coughing, nasal discharge and increased respiratory rates may be seen.  Also seen are vomiting, diarrhea, emaciation, dull hair coat and restlessness.

Transmission to humans:

Toxocara larvae have been implicated in an increasing number of cases of visceral larval migrans, or infestations in the liver.  Occular larval migrans, or infestations in the eye.  Neural larval migrans, or infestation in the brain.

Whipworms (Trichuris vulpis, Trichuris campanula, Trichuris serrata)
This is a common parasite of young and adult dogs.  Whipworms are very rare in cats.  Eggs are passed in the stool and require a higher temperature for embryonation than roundworms or hookworms.  The infective eggs are ingested by the host and they hatch in the small intestine.  Then they migrate posteriorly, where they mature.  Eggs can remain viable under proper conditions for up to five years.

Clinical signs:

Signs depend on the number of parasites present.  Signs can include, intermittent diarrhea, weight loss, emaciation, anemia, abdominal pain, flatulence and “flank suckling” (the animal will chew on their left side due to the parasite residing in the jejunum.  The prepatent period (the length of time required from the time of infestation to the time eggs are shed) is 70 – 190 days.  This explains why this parasite is not commonly seen in young puppies.

Heartworm (Dirofilaria immitis, Dipetalonema reconditum)
The heartworm is so named because the adult parasite lodges in the venous return, the right atricle, right ventricle and the pulmonary outflow tracts of the cardiovascular system (vena cava and pulmonary artery)  The vector of this parasite is the mosquito.

Proper identification is needed because Dipetalonema reconditum is a subcutaneous adult parasite but does produce a small number of circulating microfilariae.  This subcutaneous parasite is considered nonpathogenic and is not usually treated.

Distinguishing characteristics: 

Dirofilaria                                                                    Dipetalonema

Straight tail/tapered head                                             Tail button hooked/blunt head

Undulating movement                                                 Definite forward movement

No forward movement

** the most distinguishing characteristic is the shape of the head

Accurate diagnosis can be difficult because 15 – 20 % of dogs will not exhibit circulating microfilaria.  The causes for this may be that there is only one sex of adult worm or that the animal’s body has a hyper immune system that kills the microfilaria.

Blood tests should be run between the hours of 3 and 10 pm as microfilaria appear in large concentrations in the late afternoon and after the dog has received a meal.

Clinical signs: 

Clinical signs will generally occur in this order of events.

Gradual weight loss, loss of endurance, coughing, accumulation of abdominal fluid,  labored breathing, increased temperature, cyanotic mucus membranes.

Radiographic changes can include: enlargement of the pulmonary artery at 1:00 and enlargement of the right ventricle causing what is called “a reversed D”.

Heartworm disease is primarily seen in dogs as the canine is the natural host.  However, heartworms can infect cats, ferrets and people.  

In cats the worms mature in the lungs rather than the heart.  There is no microfilaria formation and tests are not accurate.  There is no treatment for the disease in cats.

Clinical signs include, hacking no-productive cough, sudden death.

In humans the parasites can become confused and lodge in any of the visceral organs or the globe of the eye.  There is no treatment for the disease in humans.

Adult heartworms can live 3 – 5 years.

Microfilaria can live up to 3 years

CESTODES

Cestodes, or tapeworms are a flat ribbon like worms which are divided into a long chain of segments.  They are also hermaphroditic.  Cestodes will release their segments one at a time or in chains into the feces. Each segment is connected like train cars behind a scolex, or “head” that attaches to the wall of the host’s intestine.  Each segment is self functioning.  Proglottids are observed by the naked eye. Proglottids have muscles that enable them to move. Pet owners often observe cestodes as “little white woms” in the pet’s feces, haircoat, or bedding.  When the proglottids are dried out, they resemble grains of rice.
Tapeworm proglottids contain eggs hexacanth embryos, which are embryos with an internal structure with six hooks. An intermediate host, such as a flea, ingests these embryos and the hexacanth embryo develops into a microscopic larval stage known as a cysticeroid. The definitive hosts becomes infected by ingesting the intermediate host. Usually, the intermediate host is a mammalian host, such as a rabbit. 

Small animal tapeworms include:

Tapeworms (Dipylidium caninum, Taenia pisiformis, Taenia taeniaeformis, Echinococcus grandulosus) 

D. caninum is the most common tapeworm of dogs & cats. The flea is the most common intermediate host,
T. taeniaeformis is the tapeworm of roaming cats. Rats and mice most common intermediate host.
E. grandulosus is an important health issue as it can infect humans causing liver failure and tumor like cysts.

PROTOZOANS

Protozoa are unicellular organisms. Most protozoa are free living and only a small number are associated with disease. Disease causing protozoa can infect a variety of tissue sites within the definitive host. The most common sites for their detection are in the blood (hemoprotozoa), or in the feces (intestinal protozoa). The protozoan’s life cycle is either simple or complex. 
Giardia:

Giardia is found in the small intestine.  The giardia cell is tear drop shaped with one side pushed in to form a sucking disk.  Giardia can cause sever diarrhea and enteritis in humans.  Infection of this parasite is usually the result of drinking contaminated water.

Coccidia (Isospora, Toxoplasma gondii)
Coccidia are very host specific and each host may be parasitized by a number of species of  coccidian

Isospora : parasites of dogs and cats. Produce coccidiosis, one of the most commonly diagnosed protozoan diseases in puppies and kittens. Coccidiosis is a rare problem in adults.

The oocyst is the diagnostic stage observed in a fecal floatation of fresh feces. The cyst is unsporulated in fresh feces and vacies in size among species.

Toxoplasma gondii: The definitive host of Toxoplasma is any member of the feline family, although any warm blooded animal can become infested.  Toxoplasma can cross the placental barrier and it can cause abortion in human females which makes it a serious public health concern.

EXTERNAL PARASITES

Ticks, fleas, mites and lice

Harmful effects seen with these parasites can be 

Blood loss/anemia

Hypersensitivity

Toxicity (see tick paralysis)

Worry (seen in pastured stock, the animals are driven frantic by attacks and spend so much time and energy combating the insects that they can not rest or graze)

Ticks can cause an ascending paralysis, especially when the site of attachment is close to the head.  Paralysis does not always occur, even with heavy infestations.  The first clinical sign is uncoordinated hindquarters that rapidly proceeds to complete paralysis.  Simply removing the tick will lead to a surprisingly rapid recovery.  Ticks are also important in the transmission of diseases such as Rocky Mountain Spotted Fever, Lyme disease and Ehrichia

Fleas are most famous for the spread of the bubonic plague.  Most species will attack any source of blood when hungry enough. Can cause severe anemia in large numbers. There are approximately 2000 species of flea.  Fleas are the intermediate host for Diplydium and Dipetalonema.

