Blood Parasites

Babesia:

Babesiosis is a tick bourne disease that occurs world wide.  The babesia organisms are of particular significance to racing greyhounds and pitbulls.  There are over 100 species of Babesia but only a few are found in the U.S and are transmissible to dogs.  Humans may also become infected.  

Babesia canis is the “large” species and Babesia gibsoni is the “small” species which affects pit bull terriers almost exclusively. 

A seasonal variation occurs with the highest incidence during the summer months.  The source of infection are ticks feeding on an incubating or ill dog then feeding on a susceptible dog.  Other possible sources of infection include blood transfusions, intrauterine and through bite wounds.  Although Babesia can occur in canines of any age, the majority of cases are seen in young animals.

Infection occurs when a Babesia infected tick bites a dog and releases Babesia spoazoites into the bloodstream. A tick must feed for 2 – 3 days to infect a dog.  The young Babesia organisms attach to red blood cells, eventually penetrating and making a new home for themselves within.  Once inside the red blood cell, the Babesia sheds it’s out coating and begins to divide, becoming a new form called a merozoite, which a new tick may inject during a blood meal.

Infected red blood cells are identified by the immune system and destroyed, which kills not only the organism but also the cell.  Often a host’s immune system will begin destroying the uninfected cells as well.  

Making matters worse, there seems to be more to this infection than just the destruction of cells leading to anemia.  There is a severe inflammatory response .  Platelet counts can drop, impairing normal blood clotting.  Neurological symptoms may be seen if the organisms sequester inside the central nervous system, generating a localized inflammatory response.

Clinical signs can include: fever, anorexia, depression, pale mucus membranes, splenomegaly, acute renal failure, IMHA.

Human Babesiosis chiefly occurs on the East Coast and along the Great Lakes.  Babesia microti is the species than infects humans and is associated with a 5% mortality rate.  Treatment is similar that for malaria

Haemobartonella:

Haemobartonella is also known as feline infectious anemia or feline hemotrophic mycoplasmosis.  It is caused by the microorganism Haemobartonella felis.  It is a species specific organism and can not live outside of the host.

Fleas and ticks become infected with these mycoplasma by feeding on an infected animal.  Then when the flea or tick feeds on another animal the mycoplasm is passed on.  They can also be spend through blood transfusions, or from a queen to her kittens although it is not known if infection occurs intrauterine, transmammary or during partuition.  In rare instances they can also be spread through bite wounds.  

The disease can run the spectrum of mild clinical signs to severe.  Clinical signs include: depression, anemia, anorexia, dehydration, pale mucus membranes jaundice and death.  Some owners have reported pica.  Cats who are infected with Feline Leukemia (FeLV) are more likely to suffer from more serious clinical signs.  

Some cats can recover from the disease but will remain carriers of the organism.  This means they can still look healthy but have small numbers of mycoplama in their bodies.  If these cats are stressed, it can cause the organisms to multiply and reproduce the disease.  Red blood cell destruction is primarily due to immune-mediated events, direct injury to the cell by the organism is minimal.

Sometimes the organism can be seen inside cells on a blood smear.  There can be dramtic fluctuations in the number of organisms seen.  

There are no reported cases of haemobartonella in humans.

Ehrlichia:

Ehrlichia is a disease that affects canines and is found worldwide.  Ehrlichiosis in dogs is most commonly caused by Ehrlichia canis.  There are multiple stains of erhlichia that affect different species of animals including a strain that affects humans.  The ehrlichia organisms are classified as rickettsia, which on the evolutionary scale are between bacteria and viruses.

Ehrlichia is transmitted via the brown dog tick and the lone star tick.  The immature form of the tick feeds on an animal infected with ehrlichia.  When the tick matures and feeds off of another animal, the organism is transmitted.  The ehrlichia organism can remain alive in the developing tick for up to 5 months.  This means that a tick could become infected in the fall and infect a dog the following spring.

Ehrlichiosis can have three phases.

Signs of the acute phase usually develop 1 – 3 weeks after the bite of the infected tick.  The acute phase usually lasts 2 – 3 weeks.  The ehrlichia enters the white blood cells and reproduce inside them. Remember that in addition to white blood cells being found in the circulating blood, these cells can also be found in the lymph nodes, liver, spleen and bone marrow.  Ehrlichia is the only blood parasite that affects the white blood cells. Platelets are often destroyed as well.  As a result of the infection, the lymph nodes and spleen are often enlarged.

Clinical signs during the acute phase can include,  anemia, fever, depression, lethargy, anorexia, joint pain and bruises.  Many dogs will be able to fight off the infection, if not they enter the subclinical phase.

In the subclinical phase the animal may appear normal.  During this phase the ehrlichia live in the spleen.  This phase can last months to years.  Ultimately, the dog will either rid itself of the infection or enter the chronic phase.

In the chronic phase the clinical signs can range from mild to severe.  Weight loss, anemia, bleeding, inflammation of the eye, edema in the hind legs and fever may be seen.  The lymphocyte population may increase and the morphology of cells may be abnormal.  If a dog becomes chronically infected, the disease can keep coming back, especially during times of stress.

The diagnosis is based on clinical signs and the results of special laboratory tests.  Sometimes the organism can be seen within the cell.

Prognosis of the acute phase is good, if the animal is properly treated.  Dogs who go onto the chronic phase have a poorer prognosis.  German Shepherds and Dobermans Pinschers tend to have a more severe chronic form of the disease.

Toxoplasmosis:

Although toxoplasmosis is not technically a blood parasite, it is zoonotic and should be discussed.  The most common species of Toxoplasma is Toxoplasma gondii.  It is a protozoan parasite.

Toxoplasma gondii is a tissue protozoan with three life stages:

Tachyzoites

Bradyzoites

Sporozoites

Tachyzoites is the rapidly dividing stage of the organism that disseminates in the blood and lymph during active infection.  This can infect all tissues.  Tachyzoites replicate intracellularly until the infected cell is destroyed, releasing the organism.

Bradyzoites are divide more slowly and can be reactivated under conditions of immunosuppression to divide rapidly as tachyzoites.

Cats are the only species able to complete the organism life cycle in the intestinal tract.  After cats ingest bradyzoites (usually found within the tissue of prey) intestinal epithelial cells are infected and several rounds of replication follow.  Sporulated oocysts are passed in the feces, at this stage they are non-infectious.  Sporozoites develop in the oocysts after 1 – 5 days of exposure to oxygen.  Cats are the only host that excrete the infective, environmentally resistant oocysts.  Clinical signs in the cat are most commonly associated with the dissemination and replication of the organism during the extra intestinal cycle.  Asexual reproduction occurs in all body tissue except red blood cells and the clinical signs will vary depending on the organ function most severely affected.

An estimated 30 – 40% of adults in the U.S have antibodies to Toxoplasma gondii, meaning that they have been exposed to the disease at some point.

Humans may contrat Toxoplasma by 

*accidentally ingesting feline fecal material

*eating contaminated or raw meat, especially pork, lamb or venison.

*drinking contaminated water

*receiving an infected organ or blood transfusion.

Most people infected are not aware, some may feel they have the flu.  Severe toxoplasmosis can cause damage to the brain, eyes or other organs.  Infants can become infected transuterine and a small percentage may have serious brain or eye damage.

Treatment is not usually needed.  If symptoms occur, they typically go away within a few weeks to months.

Heartworms:
Although not technically a blood parasite, the damage to the cells and obstruction of the natural oxygen pathway make this a very dangerous parasite.

Heartworms are transmitted by mosquitoes.  A mosquito takes a blood meal from an infected dog, ingested several sub-larvae.  The larvae molt through several lifestages within the mosquito.  The larvae are then injected into the new host during a new blood meal.

The larvae with migrate through the tissue into the bloodstream, they will complete migration at the heart and mature within the chambers.  Once the heartworms begin to reproduce, circulating microfilaria can be seen within the blood.

In addition to the damage inflicted on the blood cells simply by microflilaria swimming within, damage to the heart muscle itself can occur.

In rare instances, the immune system will attack not only the migrating and residing parasites, but also the body’s own tissue.  Cardiac cachesia can occur, causing a breakdown of the cardiac and pulmonary tissue.

Cats and humans are also at risk for heartworm disease although the disease is self limiting.  The dog is the only natural host that the heartworms can reproduce in.  The danger to cats is the smaller heart muscle becoming filled with adult worms, and the migration of the worms out of the heart into the pulmonary artery.  Coughing is the most common clinical sign in the cat.

In humans, the parasite may not stay thoracic.  The parasites may lodge in any organ including the brain, liver, spleen or eyes.

