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ARTHROPODES
MEDICAL ARACHNOENTOMOLOGY
GENERAL CHARACTERISTICS OF ARTHROPODA
Arthropods are characterized by bilateral simmetry, metameric segmentation, jointed appendages and a hard exoskeleton.
The body comprises head, thorax and abdomen or cephalothorax and abdomen. Body parts are variously distinct or fused (the head segments are always fused).

Appendages are modified into walking legs or swimming organs. Head appendages are adapted as sensory, masticating or piercing organs.

A hardened exoskeleton  contains chitin that is secreted by the single-layered epidermis. The exoskeleton is moulted at regular intervals

Complex muscular system, with exoskeleton for attachment. The muscles are striated and arranged in bundles each specialized to move a particular segment of the body or appendage. They usually capable of quick reactions.

The body cavity is mixocoel; most of body cavity consisting of haemocoel filled with blood.

A complete digestive canal is present. Different mouth parts, with lateral jaws, that are adapted for chewing or for sucking. The digestive tract ends in an anus.

Circulatory system is of  open type: fluid (called haemolymph)  in the haemocoel bathes the  organs directly with oxygen and nutrients. Haemolymph is colourless and  contains white corpuscles. The tubular heart is one to many chambered and situated dorsally

Respiration is either by gills, tracheae (air ducts), book lungs or through the body surface.
Excretion occurs either by coxal or green glands, or by 2 to many Malpighian tubules that are joined directly to the gut.

A nervous system is present with paired dorsal gangalia over mouth and connectives to a pair of ventral nerve cords (with a gangalia concentrated in each segment.

The sensory organs include antennae and sensory hairs (tactile and chemoreseptive) simple and compound eyes, auditory organs (Insecta), and statocysts (Crustaceae).
The sexes are usually separate and the male and female animals are often unlike. Fertilization mostly occurs internal. Eggs with much yolk, in shells are formed. The animals are either oviparous or ovoviviparous. The life cycle usually include one to several larval stages and a gradual or abrupt metamorphosis to adult form. Parthenogenesis in some crustaceans and insects.

CLASS ARACHNIDA
Most are terrestrial forms, although a few are aquatic.

The body is divided into an unsegmented cephalothorax and an abdomen

There are 6 pairs of cephalothoracic appendages. The first pair, the chelicerae, may bear pincers for holding and crushing prey. The second pair of appendages are  are called pedipalps. Four pairs are thoracic walking legs

No antennae or wings

Respiration occurs by  tracheae or book lungs or both

Excretion by Malpighian tubules or coxal glands or both

Simple eyes (ocelli)‏

Development is chiefly direct

ORDER ARANEI

Unsegmented anterior small cephalothorax and large swallen abdomen

The cephalothorax and abdomen are joined by a narrow pedicel

The mouth parts include a pair of poison jows or chelicerae, trough the tips of which venom from paired glands in the cephalothorax is discharged

Cephalothorax bear 8 eyes

The abdomen bears 3 or 4 pairs of tubercules that contain spinneretes to spin silk thread for making web

They trap flies and other insects in the web, paralize them with venom and suck the body juices

Eggs are laid in a cocoon. The spiderlings pass through 8 – 9 molts to become adult

BLACK WIDOW SPIDER (Latrodectus mactans ) KARAKURT (Latrodectus tredecimguttates)

Female is 13 mm long, has a dark brown or black thorax and legs and red spot on the abdomen

The spider infests rail fences, stumps, cracks in the basements and even houses. It avoids strong light and bites only when disturbed

Venom is neurotoxic. The bite is accompanied by a sharp smarting pain, muscle and chest pain or tightness (most common reactions) Other symptoms may be tremors, laboured breathing and speech, nausea, profuse perspiration, and vomiting.

Most deaths from black widow bites are the result of respiratory paralysis.

BROWN RECLUSE SPIDER OR VIOLIN SPIDER (Loxosceles recluse)‏

In some cases the bite causes necrotic arachnidism. This refers to the ulcerative type lesion that sometimes accompanies the  bite. The venom is primarily comprised of proteins and enzymes that cause some platelet disruption and tissue damage

TARANTUL or wolf spider (Lycosa singoriensis – the Russian tarantul)‏

Usually large, brown or gray hairy spiders with various stripe-like markings on their backs.

They are not associated with webs, and make homes by digging holes or living under rocks. Are active hunters.

Unprovoked bites are uncommon because tarantulas are usually docile; patients usually are able to tell what has inflicted their injury.

Most patients bitten by tarantulas complain of mild pain similar to a pinprick. Some tarantula bites can cause severe pain, local swelling, and numbness.

Like insect bites, tarantula bites cause local erythema and edema.

ORDER SCORPIONES
Elongated terrestrial arachnids with large pedipalps terminating in stout clows, a nonsegmented cephalothorax and an elongated abdomen

The caudal extremity bears a hooked stinger for the discharge of venom

Nocturnal animals, lie under rocks, boards and other protective coverings. Are viviperous, young are carried for some time on the back of the female

Scorpion sting symptoms: immediate pain or burning, very little swelling, sensitivity to touch, and a numbness/tingling sensation.

Children may start to exhibit hyperactivity and have roving eye movements.

ORDER SOLIPUGAE
An order of nonvenomous, spiderlike predatory arachnids found chiefly in arid and semiarid, tropical, and warm-temperate regions.

The most distinctive feature of Solifugae is their large chelicerae that are used for holding and crushing prey.

Long pedipals functions as sense organs similar to insects' antennae and give the appearance of the two extra legs.

The greatest threat they pose to humans, is their bite in self-defense. Due to the strong muscles of their chelicerae, they can produce a proportionately large, ragged wound that is prone to infection.

ORDER ACARINA

Includes mites and ticks

The head, thorax and abdomen are fused into single body

Anterior (head) region called the capitulum or gnathosoma. It carries a mouth parts comprising hypostome, chelicerae and pedipalps.

Cephalothorax and abdomen and fused to form the idiosoma (body)

Respiration occurs by trachea

Development with metamorphosis (egg – larva – nymph - imago)‏

There are about 300 species of ticks.

Ticks include ARGASIDAE or soft ticks and the IXODIDAE or hard ticks

The Argazidae tick are more primitive, produce less progeny and infest the habitat of the host

The Ixododae ticks are more specialized, produce more progeny and infest the host itself

Suborder Parasitiforms Family Ixodidae (hard ticks)

Hard ticks has a spinal horny scutum (shield). It covers the entire dorsal surface in male and only the anterior part in the females

The capitulum is usually visible dorsally at the anterior end

Ticks of opened territories. They wait for host animals from the tips of grasses and shrubs and can detect heat emitted or carbon dioxide respired from a nearby host. They will generally drop off the animal when full, after several days of nutrition. When a female tick is well fed it will swell to about 200 times its original size

Ticks have four life stages: egg, six-legged larva, eight-legged nymph and adult.

Female deposits 2,000 to 8,000 eggs and dies after oviposition. Hard ticks have a single nymphal stage. The life cycle is usually completed in 1, 2 or 3 years

Examples are

Common tick or dog tick (Ixodes ricinus)‏

It is spread all over Europe, it lives in grass and bushes, and it will attach itself to various animals. A tick bite on a human being is almost always caused by this kind of tick.

Taiga tick (Ixodes persulcatus)‏

Dermacentor ticks

Note the light coloured shield area behind the head of the Dermacentor ticks as opposed to the black or dark shield of the Ixodes ticks.

Mechanical injury of their bites

It is a carrier of tick-born encephalitis, spring-summer encephalytes, Lyme disease,Q-fever, tularemia and other diseases.

Tick paralysis results from inoculation of a toxin from tick salivary glands during a blood meal. The toxin causes symptoms within 2-7 days, beginning with weakness in both legs that progresses to paralysis. The paralysis ascends to trunk, arms, and head within hours and may lead to respiratory failure and death.

Secondary infections and allergic reactions to proteins in tick saliva are also possible

Suborder Parasitiforms Family Argasidae (soft ticks)

The vast majority are nest parasites, residing in sheltered environments such as burrows, caves, or nests or clay-walled human settelments.

Soft ticks do not have a scutum.

The mouthparts of soft ticks are not readily visible from above.

Males and females are identical except for minor differences in their genital pores.
Soft ticks feed for short periods of time on their hosts, varying from several minutes to days, depending on such factors as life stage, host type, and species of tick.

Female lays 100 to 200 eggs in several batches following successive blood meals. May have several nymphal stages. As period of hunger may extend to 10 – 11 years, life cycle some times continues for 20 – 28 years

Example is Ornithodorus papillipes

Is an important vector of endemic relapsing  fever

PARASITIC MITES Suborder Acariforms
Itch mite or scabies mite (Sarcoptes scabiei)

Small eyeless mite

Body is dorsally convex and ventrally flattend, the male mesuring 0.2 mm and the female 0.4 mm.

Dorsal surface bears spines, scales and bristles

Legs are short, two pairs at the anterior and two pairs at the posterior part

The female during her life span of 4 to 5 weeks, deposits up to 40 to 50 eggs in the barrow/ The life cycle is completed in 8 to 15 days.

A human constant parasite that causes scabies

Disease is transmitted by personal contacts. Transmission requires 15 minutes of direct skin to skin contact. The female may survive off the host for 2 to 3 days at room temperature

Mite live in cutaneous (epidermis) burrows, especially at the interdigital spaces, flexor surface of the wrists and forearms, elbows, axillae, inguinal regions, genitalia

The lesions appear as reddish elevated tracts in the skin with minute vesicular swellings. The intense itching (by secreting an acarid fluid), aggravated by warmth and perspiration, causes scratching.

Follicle mite (Demodex folliculorum)

agent of  demodicosis

Wormlike mite 0.3 mm in length

The mites live head-down in a follicle and sebaceous glands, usually on the nose, forehead, cheek, and chin, and often in the roots of eyelashes, feeding on secretions and dead skin debris.

An individual female may lay up to 25 eggs in a single follicle, and as the mites grow, they become tightly packed. The whole cycle takes between 14 to 18 days.

Invasion occurs during a direct skin contacts

Disease is often unnoticed, but may cause akne, blackheads or localized keratites. It may cause the eyelash to fall out easily.
CLASS INSECTA

Is the largest group in the animal kingdom, with 29 orders and 800 000 known species 

Three body sections: the head (6 fused segments) , the thorax (3 segments), and the abdomen (not more than 11 segments)

The head bears one pair of antannae, compaund eyes and  mouth parts perfected for licking, piercing, crushing, or sucking;

Thorax bears 6 legs (3 pairs) and one or two pairs of wings.

Breath through a trachea. These communicate with the exterior by paired appertures , the spiracles, controlled by valves

Excretion  by Malpigian tubules.

Sexes separate: fertilization internal

Development runs through complete or incomplete metamorphosis

The most important orders are

ANOPLURA (lice)

APHANIPTERA (fleas)

HEMIPTERA (bugs)

DIPTERA (mosquitoes and flies)

BLATTOIDEA (cockroaches)

ORDER ANOPLURA (lice)

Wingless permanent ectoparasites

The head bears a pair of simple lateral eyes, a pair of short antennae and piercing proboscis. Feed on blood

Legs terminate in a single hook like claw and opposing tibial process for gripping hair or fibers

The last abdominal segment in the females bears a median dorsal genital opening

The operculated eggs called nits are  deposited and firmly atteched to the hairs or to the fibers of clothing

Metamorphosis is incomplete.

Three lice species are human ectoparasites

Head louse (Pediculus humanus capitis)

Located on the hairs on the back of the head

3 - 4 mm in length

Total number of the eggs deposited during the life time is about 140

Life span is about 1 month (27 – 38 days)

Body louse (Pediculus humanus corporis)

Located on the fibers of clothing

4 - 5 mm in length

Total number of the eggs deposited during the life time is about 300

Life span is about 1 month (32 - 46 days)

Crab louse (Phtirus pubis)

Located on the pubic hair, armpit hair, eyebrows, eyelashes, beard, moustache

1,5 mm in length, has rectangular head and short indistinctly segmented abdomen

Total number of the eggs deposited during the life time is about 50

Life span is 17 - 22 days

1. Skin lesions – roseate elevated papula accompanied by severe itching

2. Head and body lice are the vectors of

epidemic typhus (causative organism Ricketsia typhi or Provacheki) Bacteria multiply in the epithelium of the midgut of the louse and are passed in the feces. Man acquires the infection by the contamination of as bite wound.

relapsing fever (causative organism spirochete Borrelia recurrentis) Man is infected by contaminated method when the crashed body of the louse coming in contact with the bite wound

ORDER APHANIPTERA (fleas)
Small brown wingless insect 2.0 to 2.5 mm, with laterally compressed body

Head bear simple eyes, combs and suctorial mouth parts

Powerful legs terminates in two curved claws

Temporal blood sucking parasites

Develop by complete metamorphosis

Cutaneous irritation caused by the salivary secretions of the flea varies from no reaction to raised oedematous lesions

Fleas are the vectors of

1. PLAGUE.  Plague bacilli (Pasteurella pestis) may be transferred from flea to man

- by infected mouth parts ,

- by the regurgitations of bacteria that have multiplied in a gut, particularly if the proventricle of the flea have been blocked

- by the contamination of the wound by the feces (infrequently)

2. ENDEMIC MURINE TYPHUS (Rickettsia mooseri)

Intermediate hosts of animal parasites that some times affect humans (i.e. Dipylidium caninum tapeworm or rat tape worm )

The sand flea or burrowing flea (Tunga penetrans) is a small (1mm) parasite of man and animals in tropical America and parts of Africa.

The impregnated female Tunga embeds itself in the skin of the toes, soles interdigital spaces under the toenails and fingernails of man for oviposition – where the resultant sores may fill with pus and become infected.

ORDER HEMIPTERA (bugs)

Temporal blood sucking parasites

Development with incomplete metamorphosis

The bedbug Cimex lectularius)

Have dorsoventrally flattened chestnut-brown body 5.5 mm in length (♀)

Emit a characteristic order from stink glands

Feed at night and hide during the day time in wainscoting or under the wallpaper

Life span of the adult is 6 to 12 month

The bite produce red itching wheals and bullae

Triatomid bugs found in North and South America

Have long prominent head (cone-nosed bugs)

Long narrow body has functional wings

Several species frequent houses, while other infest the burrowa of rodents and armadillos

Are the vectors of Chagas, disease (Trypanosoma cruzi)

ORDER DIPTERA
One pair of wings, hind wings as halters

Piercing-sucking mouth parts

Development with complete metamorphosis. Larva is maggot








Wohlfahrtia fly (flesh fly) (Wohlfahrtia magnifica)

Larvae causes myiasis - infestation of live human and vertebrate animals with dipterous larvae, which at least for a period, feed on the host's dead or living tissue, liquid body substances, or ingested food

Females give birth to 120 -160 larvae that are injected into eyes, nose, ears, wounds

Worm-shaped larvae (1mm) feed on tissues, than after 2.5 – 5 days fell down into soil and turn into pupa It becomes imago in 11 – 23 days.

House fly (Musca domestica)

Mechanical vector of pathogenic bacteria, protozoa anf helmintic eggs and larvae,  especially of enteric disease organisms

Larvae cause occasional intestinal and genitourinary myiasis

Stable fly (Stomoxys calcitrans)

Can be identified by four characteristic longitudinal stripes across the thorax as well as several dark spots on top of the abdomen.

Painful bite with itching and burning  sensation

Vectors of anthrax, brucellosis, tularemia

Tsetse fly (Glossina sp.)

Yellow, brown or black fly, 6-13 mm;

are distinguished by the resting position of the wings,  which fold over each other like the blades of scissors and slender horizontal  proboscis

Biological vector of African sleeping sickness

Anopheles sp are the biological vectors and definitive hosts of malaria parasites

Aedes sp. Are the vectors of yellow fever, dengue fever, Japanese encephalitis, tularemia

Culex sp. are the vectors of Japanese encephalitis
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