External Parasites

¾ of the species that inhabit the earth are arthropods.  The body of a typical arthropod is composed of a series of segments, some of which bear jointed legs.  Most Veterinarian Technicians approach parasites from the host’s view point.  Kinds of trauma that they may inflict are:

Blood Loss: This occurs when more blood is removed from the parasite than can be replaced by the host.  Anemia may occur as a result of

· the numbers of blood sucking parasites 

· bone marrow depression resulting from toxic action

· substances absorbed from the bite wounds.

Immunity, Hypersensitivity and Toxicity:  Severity of host response to bites vary among individuals.  Individuals bitten may either become immune so that they suffer less reaction to bites, or, they may become hypersensitive so that continued attack may create a more severe and sometimes fatal reaction.

Worry: When insects are numerous, pastured stock may be driven frantic by attacks.  They spend so much energy and time combating insects that they can’t graze adequately and the resulting exhaustion always interferes with production and sometimes proves fatal.

Types of Vectors

A vector is an animal that transmits infective organisms from one host to another.

· Mechanical vector: a vector that transmits infective organisms directly and promptly to a recipient host without development or multiplication of the organisms.

· Biological vector: the infective organism either undergoes development or multiply or both before being transmitted to the host.

Ticks: are the most important vectors of arthropod borne animal plagues.  Ticks are important in the transmission of Texas Fever, Babesia canis, Rocky Mountain Spotted Fever, Tick paralysis, Ehrlichia and viral diseases.

Although ticks are commonly thought of as insects, they are actually arachnids like scorpions, spiders and mites. All members of this group have four pairs of legs as adults and have no antennae. Adult insects have three pairs of legs and one pair of antennae. Ticks are among the most efficient carriers of disease because they attach firmly when sucking blood, feed slowly and may go unnoticed for a considerable time while feeding. Ticks take several days to complete feeding.

Ticks have four life stages: egg, six-legged larva, eight-legged nymph and adult. After the egg hatches, the tiny larva (sometimes called a “seed tick”) feeds on an appropriate host. The larva then develops (molts) into the larger nymph. The nymph feeds on a host and then molts into an even larger adult. Both male and female adults find and feed on a host, then the females lay eggs sometime after feeding. 

Ticks wait for host animals from the tips of grasses and shrubs (not from trees). When brushed by a moving animal or person, they quickly let go of the vegetation and climb onto the host. Ticks can only crawl; they cannot fly or jump. Ticks found on the scalp have usually crawled there from lower parts of the body. Some species of ticks will crawl several feet toward a host. Ticks can be active on winter days when the ground temperatures are about 45o Fahrenheit. 

There are two groups of ticks, sometimes called the “hard” ticks and “soft” ticks. Hard ticks, like the common dog tick, have a hard shield just behind the mouthparts (sometimes incorrectly called the “head”); unfed hard ticks are shaped like a flat seed. Soft ticks do not have the hard shield and they are shaped like a large raisin. Soft ticks prefer to feed on birds or bats and are seldom encountered unless these animals are nesting or roosting in an occupied building.

Mosquitoes: are vectors of protozoa (malaria), viruses and filarids (Dirofilaria immitus)

Fleas are most famous as Bubonic plague vectors.  They are also hosts of Dipetalonema reconditum and Dipylidium caninum.

There are two primary categories of mosquito, standing water and aquatic.

Adults are about 1/4-inch long, with long legs, a pair of clear wings and a slender body. The body and wing veins are covered with scales. The head bears compound eyes, thread-like antennae and long, slender sucking mouthparts. Non-biting males can be distinguished from females because they bear very hairy "feathery" antennae they use as hearing structures to locate females. The Asian tiger mosquito was first detected in Texas in 1985 and is now a wide-spread and common species. It is distinctly black with white markings on the body and legs. The thorax is marked with a single white stripe down the middle. In contrast, the thorax of the yellow fever mosquito has two curved ("lyre-shaped") stripes.

 Aquatic larvae "swim" upside down, wriggling their segmented abdomen that bears "gills" and a breathing siphon at the end. The thorax and head are globular and each body segment bears tufts of hairs (setae). When at rest, they usually hang diagonally from the siphon tube which pierces the water surface tension to breathe, although some species (Anopheles) rest horizontally. Aquatic pupae are c-shaped with the top enlarged to contain the developing head, thorax, wings and legs. They can also "swim" by wriggling their abdomens, and at rest they "float" with their backs (which bear "trumpet"-like breathing structures) to the surface.

Blood-feeding females have piercing-sucking mouthparts and usually must ingest a blood meal in order to develop eggs. Males, as well as females, sip nectar, honeydew and fruit juices. Larvae are filter feeders, consuming aquatic bacteria and other microorganisms. A few species have larvae that are predaceous on other mosquito larvae. Mosquito species vary in aquatic larval habitats, ranging from ponds, puddles, containers and tree holes to other sources of standing, slow moving, fresh or salty water. Large numbers of mosquitoes can develop in swamps, tidal marshes, flood water and rice fields. Male mosquitoes swarm in "clouds" to attract females. Mosquitoes can fly and disperse with the wind. Larvae and pupae can be detected by swirling a fine mesh net through standing water. Suction traps with light as the attractant are available to collect mosquitoes. Mosquitoes can also be attracted using carbon dioxide or dry ice.

Adult females bite and may transmit diseases (malaria, filariasis, arthropod-borne viruses such as yellow fever, denge and encephalitis. Saliva, injected by females while engorging on blood causes itching. There are about 55 species of mosquitoes in Texas (170 species nationally).

Fleas: There are over 2,000 described species of fleas in the world. The most common domestic flea is the cat flea (Ctenocephalides felis felis). The dog flea (Ctenocephalides canis) appears similar to the cat flea, but is rare in the United States. 
Eggs are oval, and smooth. They are tiny (0.5mm), but visible to the naked eye. Their white color may prevent them from being seen on lightly colored fabric. Small wormlike larvae (1.5-5 mm in length) hatch from the eggs. They are also visible to the naked eye. They are eyeless, legless and sparsely covered with hairs . The larval body is translucent white with a dark colored gut that can be seen through the skin. These immature fleas will eventually spin silken cocoons in which they will develop (pupate) into adult fleas. Cocoons are sticky, attracting dirt and debris. This camouflage may prevent them from being seen. Adults are about 1-3 mm in length, reddish-brown to black, wingless, and laterally compressed . Their powerful hind legs are well adapted for jumping and running through hair and feathers. 

Cat flea adults, unlike many other fleas, remain on their host. Females require a fresh blood meal in order to produce eggs, and they can lay up to 1 per hour! The smooth eggs easily fall from the pet onto the carpet, bedding, or lawn. Adult fecal matter consists of relatively undigested blood. This dried blood also falls from the pet and serves as food for the newly hatched larvae. The young fleas will hatch within 2 days and feed on dandruff, grain particles, and skin flakes found on the floor around them, in addition to the fecal matter provided by adult fleas. They prefer to develop in areas protected from rainfall, irrigation, and sunlight, where the relative humidity is at least 75% and the temperature is 70-90°F. The larval stage lasts 5-15 days.

Larvae spin silken cocoons within carpet fibers, floor crevices, or protected outdoor areas in which they will develop (pupate) into adult fleas. The cocoons are sticky and easily camouflaged by local debris. Under optimal conditions, new adults are ready to emerge within 2 weeks. They develop faster at higher temperatures, but can remain in their cocoons up to 12 months. Vibrations and/or an increase in carbon dioxide stimulate adults to emerge. Adults live 4-25 days and are the only stage that lives on the pet and feeds on fresh blood.

Cuterebra: This opportunistic, parasitic infestation of dogs, cats, and ferrets is caused by the rodent or rabbit botfly, Cuterebra spp (order Diptera, family Cuterebridae). Flies are usually host- and site-specific relative to their life cycle. However, rabbit Cuterebra are less host-specific and are usually associated with dog and cat infestations.

Adult Cuterebra flies are large and bee-like and do not feed or bite. Females deposit eggs around the openings of animal nests, burrows, along runways of the normal hosts, or on stones or vegetation in these areas. A female fly may deposit 5-15 eggs/site and >2,000 eggs in her lifetime. Animals become infested as they pass through contaminated areas; the eggs hatch in response to heat from a nearby host. In the target host, the larvae enter the body through the mouth or nares during grooming or, less commonly, through open wounds. After penetration, the larvae migrate to various species-specific subcutaneous locations on the body, where they develop and communicate with the air through a breathing pore. After ~30 days, the larvae exit the skin, fall to the soil, and pupate. The duration of the pupation varies depending on the environmental factors.  

Demodectic mange: also called "demodicosis, and “red mange" is caused by a microscopic mite of the Demodex genus. Three species of Demodex mites have been identified in dogs: Demodex canis, Demodex gatoi, and Demodex injai. The most common mite of demodectic mange is Demodex canis. All dogs raised normally by their mothers possess this mite as mites are transferred from mother to pup via cuddling during the first few days of life. Most dogs live in harmony with their mites, never suffering any consequences from being parasitized. If, however, conditions change to upset the natural equilibrium (such as some kind of suppression of the dog's immune system), the Demodex mites may "gain the upper hand." The mites proliferate and can cause serious skin disease. Demodectic mange (unlike Sarcoptic mange) is not considered a contagious disease and isolation of affected dogs is generally not considered necessary. That said, there are some circumstances under which the mites could spread from one dog to another.

DEMODICOSIS HAS THREE FORMS

FORM #1: LOCALIZED
Localized demodicosis occurs as isolated scaly bald patches, usually on the dog's face, creating a polka-dot appearance. Localized demodicosis is considered a common puppyhood ailment and approximately 90% of cases resolve with no treatment of any kind. This is quite a contrast to generalized demodicosis  so it is important to be able to distinguish localized from generalized disease. It seems like this would be a simple task since localized demodicosis classically involves several round facial bald spots and generalized demodicosis involves a bald scaly entire dog; still, reality does not always fit into neat categories in this way. Some guidelines used to distinguish localized demodicosis include:

· Localized disease does not involve more than two body regions. (One spot or two on the face and one spot or two on a leg would still qualify as localized even though the spots are not close together.)
  

· Localized disease involves no more than 4 spots total on the dog. 

FORM #2: GENERALIZED
Classically with generalized demodicosis, the entire dog is affected with patchy fur, skin infections, bald, scaly skin. Sometimes large patches of affected skin are present, sometimes multiple "polka dots" of lesions cover the dog, and sometimes the entire body is involved. The secondary bacterial infections make this a very itchy and often smelly skin disease. The approach to generalized demodicosis typically depends on the age at which the dog developed the disease.

IT IS VERY IMPORTANT THAT DOGS WITH A HISTORY OF GENERALIZED DEMODECTIC MANGE NOT BE BRED AS THERE IS A HEREDITARY COMPONENT TO THE DEVELOPMENT OF THE DISEASE

FORM #3: DEMODECTIC PODODERMATITIS
This condition represents demodectic mange confined to the paws. Bacterial infectious usually accompany this condition. Often as generalized demodicosis is treated, the foot is the last stronghold of the mite. Old English Sheepdogs and Shar peis tend to get severe forms of this condition. The infection can be so deep that biopsy is needed to find the mites and make the diagnosis. It is one of the most resistant forms of demodicosis.

Sarcoptic mange: Sarcoptic mange is the name for the skin disease caused by infection with the Sarcoptes scabei mite. Mites are not insects; instead they are more closely related to spiders.  They are microscopic and cannot be seen with the naked eye. Adult Sarcoptes scabei mites live 3-4 weeks in the host’s skin. After mating, the female burrows into the skin depositing 3-4 eggs in the tunnel behind her. The eggs hatch in 3-10 days producing a larva which, in turn, moves about on the skin surface eventually molting into a "nymphal" stage and finally into an adult. The adults move on the surface of the skin where they mate and the cycle begins again with the female burrowing and laying eggs.  The motion of the mite in and on the skin is extremely itchy.  Further, the presence of mites and their eggs generates a massive allergic response in the skin which is even more itchy.  Mites prefer hairless skin thus leaving the ear flaps, elbows and abdomen at highest risk for the red, scaley itchy skin that characterizes sarcoptic mange. It should be noted that this pattern of itching is similar to that found with airborne allergies (atopy) as well as with food allergies. Frequently, before attempting to sort out allergies, a veterinarian will simply treat a patient for sarcoptic mange as a precaution. It is very easy to be led down the wrong path (pursuing allergy aggressively) if one considers sarcoptic mange an unusual or unlikely possibility. As the infection progresses, eventually most of the dog's body will be involved. Classically, though, the picture begins on the ears (especially the ear margins), the elbows, and abdomen.  When an animal with  sarcoptic mange scratches itself, it breaks open the tunnels that the mites have burrowed into and the mites are killed (though the itch persists due to toxins in the skin). The result is that the mites can be very difficult to confirm by skin scraping tests.  (Probably mites are confirmed in 50% or fewer of sarcoptic mange cases). Since negative test results do not rule out mite infection, a "Maybe Mange" test is frequently performed. This consists simply of treating for sarcoptic mange and observing for resolution of the signs within 2-4 weeks.

Earmites: Otodectes cynotis : Ear mites are tiny infectious organisms resembling microscopic ticks. The mite can just barely be seen as a small white dot with the naked eye but usually must be detected by examination of a sample of ear wax under a microscope. Infection usually produces a characteristic dry black ear discharge commonly said to resemble coffee grounds. Because of the classical appearance of this discharge, infection is often diagnosed based on the presence of such discharge though without visual confirmation of the mite under the microscope, it is possible to be led astray. The discharge is composed of ear wax, blood, inflammatory biochemicals, and ear mites themselves.  

The mite lives on the surface of the ear canal skin, though sometimes migrates out onto the face and head of its host. Eggs are laid and hatch after 4 days of incubation. The larva hatches from the egg, feeds on ear wax and skin oils for about a week and then molts into a “protonymph,” which in turn molts into a “deutonymph.” The deutonymph mates with the adult male. What seems especially bizarre to us mammals, is the fact that the deutonymph has not yet developed a gender at the time it mates with the adult male.

After mating, the deutonymph molts into either an adult male or an adult female. If she becomes a female, she will be gravid with eggs as a result of the mating. If he develops into a male, there are no consequences to the mating and he is ready to mate with deutonymphs of his own choosing. The adult mite lives approximately two months happily eating ear wax and skin oils. The life cycle (the time it takes for an egg to develop into an adult mite ready for parenthood) requires 3 weeks.  Ear mites readily transmit from host to host by physical contact.

Bot Fly :  Adult flies are brownish, hairy, robust and about 2/3-inch long, superficially resembling honey bees except for having only one pair of wings. Wings of the horse bot fly have faint smokey spots on the wings. Fully-grown larvae (maggots) are ½ to 2/3 inch long and have yellow-white to pinkish thick, tough skin. They are blunt at one (the back) end, and taper to the other (front) end which bears a pair of strong, hook-like mouthparts. Each body segment is ringed with strong spines.  Several other species of bot flies occur on horses (chin fly or throat bot fly, Gasterophilus nasalis (Linnaeus); and, lip or nose bot fly, G. haemorrhoidalis (Linnaeus)). They can be identified, in part, by the shape of the eggs.  Larvae develop in the digestive tracts of host animals during the winter. In the late winter and early spring months, full grown larvae are found in host’s feces. From there, they burrow into the soil and form a puparium from their last stage (instar) larval skin. They transform into adult flies inside the puparium and emerge in 3 to 10 weeks. Adults are active from mid-summer through fall. Adult females glue eggs on the hairs of horses, particularly to hair on the front legs but also on the belly, shoulders and hind legs. Eggs hatch in 10 to 140 days with the proper stimulus (moisture, heat and friction) caused by the horse licking or biting egg-infested hair. Tiny first stage (instar) larvae enter the mouth and burrow into the tongue for about 28 days before they molt and travel to the stomach where they remain for 9 to 10 months, developing into the third stage (instar) after about 5 weeks. There is one generation per year.

