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Aims, Objectives
and outcomes

Thiscoursewill providethe Following a gener al
fundamental infor mation necessary review of the

for under standing therole of mor phology, life cycle
arthropod vectorsin thetransmission and dassfication of
of different pathogensto human. arthropods,

the epidemiology
and pathogenesis
of associated
diseases.

theprinciples
and methods of
vector control.




Medical Entomology

Thisisabranch of
entomology which
dealswith arthropods
which affect the health
and well-being of man
and vertebrate
animals.

|n other words,
medical entomology
Isthe medical
science directly
concerned with
vector sthat affect
human and animal
health.




There are a so other branches of
entomol ogy.

|ndustrial Entomology& Agricultural
Economical Entomology: Entomology:

dealswith industrially or dealing with
economically important arthropods that

arthropods (industrial affect plants and
pests). animals.




How Insects transmitting diseases ?

M echanical

 Biological

== [lack fHes
A Midges

Routes of tranamission:

"ﬂ Mecharical




M echanical disease
transmission

_ In thistype of
Disease agentsare disease

carried from one wings, o okt Dl ace

host to another by mouth parts in the number, form

arthropods simply or developmental

mechanically hairs, feces, graéﬁ of the

carried by the vomitus simply deposited in

body parts the body, food or
drink of the host.




Biological disease transmission

_ Thisincludes:
The agent will

exhibit changesin
form and or number
of developmental
stagesin the
arthropod before
entry to the host.




Propagative

e |n propagativetype of disease
transmission only the number of
pathogens increases

 thedevelopmental stageremain
constant.

 Thediseases plague and typhus
are good examples of propagative
type of disease transmission.




Cyclo-developmental

e |nthistype of disease transmission,
only the developmental stage (form)

of the disease pathogen is changed
(small to big, immature to matured

stage, etc.),

« whilethe number of the pathogenic
Or ganism remains constant.

« ExampleFilariasis




Cyclo-propagative

» Thistype of disease transmission is _
a combination of both propagative
and cyclo-developmental.

* thedisease pathogen undertakes a
change both in number and
developmental form (stage).

« ExampleMalaria.
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Chain of infection:

For each arthropod-bornediseasethereisa chain of eventswhich leadsto the
successful transfer of an infection by an arthropod vector from one animal to
another.

This chain consists of several links:
1) First link:

 Thedevelopmental cycle of the pathogen within the body of an
appropriate host

Thislink may be broken by medicinal treatment, asin malaria.
2) Second link:

* Involvesthevector, itsaccessto infection, its feeding habits, its manner of
Ingesting food, the structure of its mouth parts, etc.



= &

3) Third link:

* Representsthe progress of development of the pathogen within the body,
stomach, or other organs of the vector.

4) Fourth link:

* Representsthe manner in which the now infectious micro-or ganism leaves
the body of the now infectious vector and entersthe body of the next
susceptible animal.

5) Fifth link:

» thesuccessful completion of a cyclesimilar to that of thefirst link but in
the body of another host animal after the intervention of an arthropod

vector.



How arthropods cause and carry disease?

3

Examples:

- 1-simple contamination by meansof germ-laden cockroaches
coming in contact with food, milk.

o 2- simple mechanical inoculation of Anthrax bacilli by means
of contaminated hor sefly mouth parts, or inoculation of
sexually mature malaria plasmodia by an Anopheles mosquito

« 3- Regurqitation of plague bacilli upon the skin by fleaswhile
biting.

o 4- Fecal contamination where trypanosomes of Chagas disease

e aredeposited on the skin when the bug bites.



Pathological conditions caused
by arthropods.

Thetwo major relationships may be

designated as: B
A) pathological conditions caused ] ! Fﬁ} p—-—
directly by arthropods. [Uﬁ":Pm oot
1- Entomophobia. D ;;;'.';“ ehid
2- Accidental injury to sense organs.
3- Envenomization. % %
4- Dermatosis. ey Do '.’.;::tu
5-Myiass 7

6- Allergy



Pathological conditions caused
by arthropods.

1- Entomophabia.

| nsects and spiders, even though they
may be wholly innocuous, frequently
cause man acute annoyance and worry
which may eventually lead to a
nervous disorder with sensory
hallucinations.

2- Accidental injury to sense organs.

Various species of insects, like other
minute objects, may accidentally enter
the eye; thisis most likely to be true of
small flying insects. Some of these,
notably several species of rove beetles,
Staphylinidae, cause extreme pain
because of an irritating secretion.




Pathological conditions caused
by arthropods.

3- Envenomization.

Venoms of 1nsects cause reactions
which are remarkably
characteristics.

-The effects may be classified
under the following:

1- hemolytic ( rupture of red blood
cells)

2- hemorrhagic
3- neurotoxic

4- vesicating ( causing pimple or
blister )




Pathological conditions caused
by arthropods.

Thevenomsareintroduced in the
following ways:

By thebite, asbed bug
By thesting, as of bees, wasps

o Urticating hairs, aswith the
brown tail moth

« By contact, aswith vesicating
fluidsfrom blister beetles.




Pathological conditions caused
by arthropods.

4- Der matosis.

e Various skin irritations are caused
by arthropods by bites or by skin
INvVasions.

o SKinirritations commonly result
from the bites of such insects as
mosquitoes, fleas, lice, and
bedbugs.

» Various species of burrowing mites
cause skin irritations known as
acariasis.




Pathological conditions caused
by arthropods.

4- Myiasis.
 Aninvasion of organs and tissues of human and
beast by maggots, the larvae of Diptera.

e Thelarvae of blowflies, bluebottle flies, and
greenbottle flies commonly occur in accidental
Intestinal myiasis.

5- Allergy caused by insects.

The condition of being specifically hypersensitive
to certain insect proteinsisafarly common and
widespread phenomenon among persons working
habitually with bees or collections of dead insects,
or exposed for longer periods to crushed insect
parts, scales of butterflies, moths.




Pathological conditions caused
by arthropods.
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Thetwo major relationships
may be designated as:

B) Arthropods as vector s of
pathogenic organisms.

1- Accidental carries

2- Obligatory vectorsinvolving
some degree of development.




Pathological conditions caused
by arthropods.

1- Accidental carries:

Many species of insects may accidentally
contribute to the transmission of variousfilth
diseases.

« coprophagousfly larvae, which feed on
and develop in human excrement, may
transfer bacteriataken up in this stage
through the pupal stage to the mature flies.

e contaminated piercing mouth parts, in
which these organs in the act of feeding
become contaminated with blood-
Inhabiting pathogenic organisms, and
simple inoculation may result from the
next feeding.




Pathological conditions caused
by arthropods.

2- obligatory vectorsinvolving el Ty —

i R

some degree of development. Wolt 1A o

. . Hupts L=ty | S ) ff_ﬁ b
» Arthropods as intermediate hosts of R
helminths. = 1

* Numerous arthropods serveas
Intermediate hosts of many species
of parasitic worms.

* Thereare about 150 known species .
of worms parasitic in vertebrates
which have arthropods as
Intermediate hosts and for which
the primary hosts are known.




Cockroaches
Order Blattaria




Cockroaches

Cockroaches of today are direct descendants of
the huge ancient cockroaches (Pal eoblatta)

Some reaching about six inches in length

They are usually covered dorsoventrally with
smooth tough integument.

Varying in color from reddish-brown to black in
the more pestiferous house-invading species.

Green, or orange and other colors, in tropical
SPECI es.



Cockroaches

The head is flexed backward and downward when at
regt.

The antennae are filiform.
Two pairs of wingsin most species.
In some species the wings are vestigial.

In others the wings are well developed in the males
and short in the femal es.



Cockroaches
Feeding habits:
* The mouth parts are biting-chewing type.

* Feed on agreat variety of foods (omnivorous).

 With preference for starchy and sugary

materials.



Cockroaches
* They sip milk, nibble at cheese, pastry, meats, grain

products, sugar, sweet chocolate.

* Feed on book bindings, the inner lining of shoes, dead
Insects, their own cast-off skins, fresh and dried blood

and excrement.

* No edible material availlable for human consumption is

exempt from attack by these vile insects.






Cockroaches

Feeding habits:

* ( Nocturnal insects) They feed principally at night, hence we
live in ignorance as to their disgusting and dangerous feeding
habits.

» Roaches habitually disgorge portions of their partly digested
food at intervals and drop their feces wherever they go.

» Also discharge a nauseous secretion from both the mouth and
from glands opening on the body, imparting atypical
"cockroach" odor to food and dishes with which they come in
contact.



Cockroaches

Species of health importance:

* There are about 2,250 species of cockroaches

belonging to 250 genera.

 Occur throughout the world but are chiefly
tropical.



American cockroach
Periplaneta americana (Linn.)

Family Blattidae
Very large (30-40 mm in length).
Reddish-brown species.

Native to Mexico and Central America, but now
widely distributed over the earth.

Both sexes have long wings, which are frequently
used in flying short distances.

16 eggs In ootheca, occasionally 18-24.



Periplaneta americana






Australian roach
Periplaneta australasiae (Fabr.)

—amily Blattidae
_1ke P. americana, a cosmopolitan species.
Reddish-brown in color.

Has a strong straw-colored streak extending about
onethird of the way down the outer margins of
the wing covers (tegmina)

aswell as ayellow area around the margin of the

pronotum forming adouble dark area on the
dorsum.

wings are well developed in both sexes.




Periplaneta australasiae




Oriental cockroach
Blatta orientalis (L 1nn.)

Family Blattidae

Also as the "black beetle”.

Very much darker than the German roach.
|s dark brown to black in color.

It is about 25 mm in length.



Oriental cockroach
Blatta orientalis (Linn.)

The wings of the female are rudimentary
In male the wings do not quite reach the tip of the abdomen.

Enormous colonies of the Oriental cockroach are often found in

damp basements where food is available.

16 eggs in ootheca.



Blatta orientalis
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German cockroach
Blatella germanica (Linn.)

y Blattellidae
ne best known and probably the most widely

outed species.

Native to Europe.

Measuring from 14 to 16 mm in length.

Pale yellowish-brown in color with two dark
brown longitudinal stripeson the pronotum.



German cockroach
Blatella germanica (Linn.)

Both sexes are fully winged.

The female carries the egg capsule partly
orotruding from the tip of the abdomen until
natching time.

ts activities at the kitchen or around water and
neat pipes.

30-40 eggs in ootheca, with maximum 48.



Blatella germanica



Brown-banded or tropical cockroach
Supella supéllectilium Serv.

Family Ectobiidae

Resembles the Ger man cockroach in appearance but
Issmaller. (absence of two dark pronotal stripes)

Size (10-12 mm).
Has two yellow cross bands, one at the base of the
wings and the other isfarther back.

The wings do not quite reach the tip of the abdomen.
Adults fly readily when disturbed.
The gpeciesis agregarious.



Brown-banded or tropical cockroach
Supella supdllectilium Serv

Hides in cupboards and pantries, invades all
rooms of the house.

Seems to prefer "high locations, such as shelves
In closets, behind pictures.

It 1S rapidly becoming cosmopolitan.
Average 18 eggs in ootheca.

Female drops egg capsule after aday or two and
attaches it to some bit of debris



Male

Supella supellectilium



Cockroaches

Life history

The eggs are assembled in leathery bean shaped capsules,
ootheca.

Females carried the ootheca for sometimes, often weeks.

Usually partly protruding from her abdomen until just
before hatching, then dropped.

The number of eggs within each capsule varies with the
SPECi es.

Many egg capsules are produced during the lifetime of
the femal e cockroach

as many as 90 by the American cockroach, 18 by the
Oriental, and but 4 to 6 by the German cockroach.



L ifecycle







Cockroaches
Life history

Thelength of theincubation period varies with

temperature and humidity:
 American cockroaches 32-53 days.
e Oriental 42-81 days.

 German 28 days.



Ootheca




Cockroaches
Life history

e On hatching, the young cockroaches are almost
white.
e Quite wingless.

* The skiniscast on emergence, with a second molt
usually in three or four weeks, followed by other

molts several weeks until maturity Is reached.






Cockroaches
as a vector
M echanical transmission:
e Can acquire specific bacteriaby crawling over
cultures and then deposit the bacteria on food.

* There were more bacteria on the hind pair of legs
than on the other two pairs of legs.

probably due to the fact that the insect's hind legs are more
constantly in contact with surfaces and that the forelegs are
very frequently brushed clean by means of the antennae.






Diseases transmitted by
Cockroaches

Carries pathogenic viruses poliomyliyis

Protozoa as Entamoeba histolytica , Tricomonas

hominis, Balntodium coli.

Bacteria as Saphylococcus aureus, Echerichia

coli , Salmonella sp. and Cholera

Carried on the legs of roaches and found in the

feces passing through the alimentary tract.



Diseases transmitted by
Cockroaches

They act as intermediate host of Nematodes

parasites
Filaria in elephantiasis
Toxoplasma

Some people are aller gic to cockroaches.
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Elephantiasis



Cockroaches
Control

Kill the individual intruders at once in any

convenient way.

Do not let them gain afoothold by providing them
with food.

Fill up cracksinwalls.

Open, clean and carefully kept spaces, permitting

plenty of daylight.



Cockroaches
Control

Application of an insecticide:

1- For use against cockroaches a mixture is made of
sodium fluoride (25 per cent by volume) and tested
pyrethrum powder (75 per cent).

e Thismixtureis applied by means of a dust gun to all
cracks and crevices and places where cockroaches
may be in hiding.

2- DDT .
3- Chlordane.

4- Organophosphate and carbamate can added to
baits






Beetles
Order Coleoptera

L argest insect order

Elytral fore wing , membranous hind wing.
Wings are not used in flight.

Mouth parts are strongly mandibulate.
Metamorphosis is complex.

larvae are commonly known as "grubs’






Beetles

Scavenger beetles:
e Feeds on dead animals.
They may carry infection in at least two ways:

* 1- mechanically on their legs, mouth parts, or body,
or in thelr excreta after feeding on infectious material.
(e.g. Anthrax).

e 2- Intermediate hosts of helminths.



Beetles

Scavenger beetles:

1. Family: Staphylinidae (rove beetles)
» feed on carrion.

* Dung.

e Decaying animal matter.



Rove bestles



Beetles

Scavenger beetles:
2. Family: Silphidae

« commonly known as carrion beetles, burying
beet|es.

* Feeds on dead animals.
* They deposit their eggs on the dead animals , and

the larvae feed on the decomposing flesh .






Beetles

Scavenger beetles:

3. Family: Dermestidae

 Known as hide beetles, larder beetles, museum
nests.

o Small oval or elongate beetles.

« Often dotted, grayish, or brownish in color.

e Theharry larvae as well as the adults feed on dead
animals, museum specimens, wool, cured meats,
cheese, and many other animal as well as vegetable
products.




Beetles

o Anthrenus scrophulariae (carpet beetles).

 Serious household pest.

 May enter the ears of persons and cause much

discomfort.



Carpet beetles Der mestidae



Beetles
Diseases
Tapeworm.
Canthariasis ( ingesting beetles)

Blisters, many beetles possess a vesicating
substance in their body tissues which produces

blisters when coming in contact with the skin.
Poisonous to poultry (Scarabaeidae).

Annoyance (Staphylinidae and Asian lady bugs).



Bad bug b

Canthariasis Blisters



Beetles
Control

When beetles become a pest problem, identify the
pest beetle.

inspection and cleaning.

find the source of the infestation and remove
anything that is infested.

Chemical control using insecticides (DDT,
,Chlordane, Organophosphate and carbamate)



Bugs
Order Hemiptera
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O

rder Hemiptera

« About 48,000 species,
» Heteroptera (hemelytrafore wings)
* The Homoptera (membranous both wings).

Includes such important phytophagous families as the

Aphididae (plant
Cicadellidae (leaf

Ice), Cicadidae (cicadas or harvest flies),
noppers, sharpshooters), Membracidae

(tree hoppers) and many others of great agricultural
Importance, particularly many important vectors of plant

diseases.

Dr. Amr Badawy






Heteroptera

 The true bugs.

o Characterized by ajointed suctorial proboscis

attached anteriorly.

e Flexed under the head when not In use.



Dr. Amr Badawy



Heteroptera

* Thetrue bugs are separated into two divisions:
1. Gymnocer ata:

antennae are conspicuous and capable of being moved
freely in front of the head, e.g., Cimex lectularius

2. Cryptocer ata:

e Antennae are concealed in small concavities and are
closely pressed to the under side of the head,

e e.g., Lethocerus americanus the giant water bug.
 Metamorphosisissimple.



THE BEDBUGS
Family Cimicidae

 Includes the bedbugs, swallow bugs, and the poultry bug.
« characterized by:

1. Very short, broad head, broadly attached to the prothorax.
2. Oval body.

3. well developed compound eyes, absence of ocelli.
4. Four -jointed conspicuous antennae.

5. Three jointed proboscis lying in a groove beneath the
head and thorax.

6. Very short pad-like hemelytra.



THE BEDBUGS
Family Cimicidae

* The bodies are broad and flat enabling the bugsto

creep Into narrow crevices.

A nasty pungent odor is attached to the group as a

whole with few exceptions.

* They are night prowling and bloodsucking in habit,

some feeding on birds and bats and others on human.



THE BEDBUGS
Family Cimicidae
 Berleseorganislocated inthelV or V abdominal
segments.

* The presence or absence of thisorgan and its
particular location when present provides a character

useful in identification of species.



THE BEDBUGS
Family Cimicidae

The three principal genera of thisfamily are:
1.Cimex the cosmopolitan bedbug

e.g. C. lectularius

2.Eclacus

e e.g. Eciacus hirundinus (the European barn swallow
bug).

 Filiform, third and fourth segments of the antennae
only alittle thinner than the first and second.

Dr. Amr Badawy



Eciacus

Cimex

Dr. Amr Badawy



THE BEDBUGS
Family Cimicidae
3. Haematosiphon

* |Inwhich the rostrum islong, reaching to the posterior

COXae.
e.g. Haematosiphon inodora

* |Infests poultry.

Dr. Amr Badawy



Haematosi phon Cimex

Dr. Amr Badawy



Cimex lectularius

Sizeis4to 5 mm in length and 3 mm in breadth.
It has flattened bodies.

The adult isreddish brown in color.

The young are yellowish white.

Hiding in crevices during the day.

They are nocturnal in their feeding habits.

At night they are very active, crawling out of their
hiding places



Cimex lectularius
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Dr. Amr Badawy




Cimex lectularius

Traveling considerable distances to attack their

victims.
They hide in the wooden beds and mattresses.
Bedbugs are gregarious.

The females deposit eggs in batches from 10 to 50,
totaling from 200 to 500 eggs.

spread out in ayellowish patch.



EGG
(1,5 mm. kong)

ADULT BED BUG

5.5 mn leng)
Takes a blood meal
than modt
IS FIRST

INSTAR NYMPH

' (1.5 mim. leng)
*‘ Takes a blood meal
then modts

SECOMND
INSTAR MYMPH
(2 rovew losnig)
FIFTH i B Takes a blood mesi
INSTAR NYMPH j ; Yir ity
4.5 mm longh == | A
Takes a blood meal
then modts
THIRD
STAR NYMPH
(2,5 mumy, kamg)
Takes a Blood meal

INSTAR NYMPH then malts

(3 mm leng)
Takss a bkood meal
theen meolts

Dr. Amr Badawy



Cimex lectularius

The eggs are large and yellowish white in color.

Oviposition occurs during a period of two to three
months, apparently limited to the spring and summer

months.
Commonly favored by warm rooms during the winter.

The young hatch from 7 to 30 days(usually about ten

days), according to temperature.



Cimex lectularius

 Thetimerequired for development from egg to

maturity isgiven as from 45 daysto 11 months.

 Normally fed individuals may survive from 54 to 316

days under ordinary room-temperature.

« Without food adults may survive from 17 to 42 days.



Cimex lectularius

Bedbugs molt five times.

The minute wing pads characteristic of the adult
INnsect.

One meal Istaken between each molt and one before
egg deposition.

An average period of 8 daysisrequired between
moltings.

Metamorphosisis simple.



Cimex lectularius

M ethods of distribution:

* Theintroduction of one impregnated female might
furnish the nucleus for awell developed colony in a
few months.

 Public conveyances are commonly means for the
dissemination of bedbugs.

e Migration from house to house by way of water
pipes, walls.

e Easlly carried in clothing, travelling bags, suit cases,
etC.
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Bedbug bites

The bite produces marked swellings and considerable
Irritation.

The bite is produced by piercing organs, it is probable
that puncture by these stylets.

Produce little pain.

The welts and local inflammation are caused by a specific
poison secreted by the salivary glands of the insect and
Introduced in the act of feeding.



Dr. Amr Badawy



Bedbug bites

* The bedbug is able to engorge itself completely with

blood in 3 to 5 minutes.

 Thefact that bedbugs are obliged to feed at least five
times either upon the same or a different host in order

to reach maturity.



Disease transmission

Bed bug are capable of transmitting plague and other

septicemic infections.
e Anthrax.
e Hepatits B virus.

e Causing iron deficiency in infants.

Dr. Amr Badawy



Normal Liver Liver with Cirrhosis

Anthrax

Causes, signs and symptoms of

HepatitisB -

Dr. Amr Badawy



Bed bug control
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Bed bug control

« Keep home clean

* Floors, walls and furniture of infested houses should be sprayed or
fumigated with:

5% DDT.

Lindane ( HCH. Hexachlorocyclohexane)
1-2% Malathion.

0.5% Diazinon.

0.5% Dichlorvos (DDVP)

0.1-0.2 % pyrethrins.

N o o &~ w N

Diatomacous earth powder

Dr. Amr Badawy
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THE CONENOSES

kissing bugs, and assassin bugs



THE CONENOSES
Kissing bugs, and assassin bugs

e Family Reduviidae.

» There are over 2,500 species divided among 15 subfamilies.

e The subfamily Triatominae comprises those members of

the family which feed exclusively on blood of vertebrates.

» Head of these insectsis more or less elongated or cone-
shaped (conenoses).

Dr. Amr Badawy



Dr. Amr Badawy



THE CONENOSES
Kissing bugs, and assassin bugs

* The head has remarkably free movement.

 Large compound eyes.

* The ocdlli, if present are located behind the compound eyes.
 Three-jointed proboscis can be thrust forward.

* In repose lies beneath the head.

Dr. Amr Badawy



THE CONENOSES
Kissing bugs, and assassin bugs

» The piercing stylets can be extended far beyond the tip of the proboscis.

* Thelong, slender, 4 or 5 segmented antennae are situated in front of the

eyes or on the border of the head.
» The prothorax is strongly devel oped.

» Most of the species are able to fly well.

Dr. Amr Badawy






THE CONENOSES
Life history

e Thesizeof Tritomine bugsadults4.5 cm.
« Brown-black colored.
 The pronotum has a very conspicuous yellow triangle shape.

» Meso and meta thorax are completely hidden dorsally by folded hemielytral

fore wings.

 Hind wings are membranous.

Dr. Amr Badawy



THE CONENOSES
Life history

 Legsarelong and slender, ends with pair of small claws.

* Abdomen is oval mostly covered with wings, except the lateral

margins which bent upwards and visible dorsally .

 Eggs are large, smooth and barrel shaped with fringed caps.

Dr. Amr Badawy



THE CONENOSES
Life history

* Femal e deposited eggs on the dusty corners.
» Eggs are commonly deposited singly, but sometimes in small clusters.
e Eggs humbers vary from dozen to 600.

« The incubation period varies from 8 to 10 daysto nearly a month.

Dr. Amr Badawy
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THE CONENOSES
Life history

* The newly hatched nymphs are wingless.
 Five nymphal instar.

e One generation a year.

Dr. Amr Badawy



Nymph 5th Stg. Adult

Earlyandlate  Nymph
Nymphal

Eggs ity

Early and Late

Dr. Amr Badawy






THE CONENOSES
medical importance

» Chagas’ disease

 Triatominae are vectors of Trypanosoma cruz.

* The most apparent symptom of Chagas’ disease in most casesisthe
swelling of the eyelid and face.

e The disease is most prevalent in children.

e it causes a high, long continuous fever, facial edema and anemia.
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THE CONENOSES
control

» Applying residual insecticides to the interior surfaces of walls and roofs of
houses.

Lindane & 1.25 % HCH, .
2.5% Dieldrin.

DDT.

Malathion.

a & w0 D P

Porpoxur.
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THE SUCKING LICE
Order Anoplura
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General characteristics

 Bloodsuckers parasitize on mammals.
» Wings are absent.

e Metamorphosisis simple.

* The body is flattened.

» The legs are adapted for clinging to hairs and feathers.
e Having proboscis at the tip of the head.

Dr. Amr Badawy



Blood sucking lice of man

Consists of three major types:

1. Body louse ( Pediculus humanus corporis)

2. Head louse (Pediculus humanus capitis)

3. Pubicor carb louse ( Pthrius pubis)

o [t isdifficult to separate head and body |ouse morphologically

» Worldwide distributed but often more common in temperate areas
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Thebody louse

Pediculus humanus corporis

e Infest the clothing where it comes in close contact with the body.
* The male averages 2 mm in length and the female 3 mm.

e Eyesarevery small

e Pair of short 5 segmented antennae.

* Three pair of legsfor celling.

e Sucking and piercing mouth parts
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Pediculus humanus corporis
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Pediculus humanus corporis
life cycle

* |ncomplete metamorphosis with three molts.

* The number of eggs deposited by the female ranges from 50 to 150.
e Eggs are glued to the hair.

e Hatch in from 5 to 10 days.

* Three weeks usually covering the entire cycle from egg to egg.
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Pediculus humanus corporis
Diseases

* Pediculosis

e Trench fever (five-day fever)

* Relapsing fever

Dr. Amr Badawy



Pediculosis

fever
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Pediculus humanus corporis
Control

» Changing and washing clothes in hot water more than 60 degrees.
* |n epidemic situation

« DDT

 HCH

* Temephos

e Sevin

e Baygon.

Dr. Amr Badawy
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The human head louse
Pediculus humanus capitis

 This species occurs on the head

e Gray incolor.

e The male averages 2 mm in length and the female 3 mm.
* Eyesarevery small

e Pair of short 5 segmented antennae.

e Three pair of legsfor celling.

 Sucking and piercing mouth parts
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Pediculus humanus capitis
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Pediculus humanus capitis
Life cycle

e Similar to body louse

except eggs are cemented to the base of the head, especially above
earsand back of the neck.
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Pediculus humanus capitis
Diseases
* Thereis no evidence that thislice are transmitting diseases to human
e Some times can be atransmitter of:
1. Rickettsiaiswis )

2. Spirochaetes
3. Impetigo «_all

Dr. Amr Badawy
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Pediculus humanus capitis

Control

* Regular washing with soap and warm water.
. Eg“ﬁ? can be removed by steal comb which have closealy set fine

« Shaving the head
* |nsecticides :

e DDT

« HCH

e Permethrin

e Baygon

e Sevin.



Thepubiclouse
Phthirus pubis

 Easily recognized by its crab-like appearance.
e Sizefrom 1.5- 2 mm in length.
 Nearly broad aslong.

» Grayish whitein color.
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Phthirus pubis
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Thepubiclouse
Phthirus pubis

* |t Infests the pubic regions and armpits, more rarely
other parts of the body such as the mustache, beard,

eyelashes, and eyebrows.
o stationary in their habits.

* Remaining attached for days at one point with mouth

parts inserted into the skin.
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Phthirus pubis
life cycle

 Lifecycleasin head |ouse.

» Female deposited 150-200 eggs.

e Eggs are smaller than those of body and head |ouse.
» Eggs are cemented to the pubic hairs.

» Eggstake 6-8 daysto hatch.

* Nymphal stageslast for 10-17 days.

o Lifecycleisabout 17-25 days.
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Phthirus pubis
Diseases
e Louseporn typhus.

» Allergic reaction dueto their bites, blue spots may appear on the

Infested parts of the body.
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Allergic reaction

L ouse porn typhus
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Phthirus pubis
Control

 Shaving pubic hairs.
e |nsecticides:

« DDT

e HCH

e Malathion

e Sevin

Dr. Amr Badawy
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THE BITING LICE
Order Mallophaga
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Thebiting lice
Mallophaga

Divided into two suborders:

1. Amblycera;

o with short, clavate or capitate, four-
segmented antennae, concealed in shallow
cavities on the under side of the head.

 four-segmented maxillary palpi, mandibles
horizontal
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Thebiting lice
Mallophaga

Divided into two suborders:

2.l schnocer a:

o with short, slender three- or five-segmented,
exposed antennae.

e no palpi, mandiblesvertical.
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Different lice suborders
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Injury done by biting lice

o Largely restricted to poultry

 The Injury Is largely due to Irritation or to
Itching caused by the creeping insects and their
continuous bitting at the skin.

 This irritation causes the host to become
restless, thereby affecting its feeding habits,
proper digestion and egg production.

Dr. Amr Badawy



Thebiting lice
life cycle

Femal e deposited 60 white eggs, attached to a
single feather.

Incubation period varied depending on
temperature from 9-14 days.

There are three instars.
otal lifecycleis24-51days.
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infested host

'.

direct contact witk

Lice Latecycle

1. Adlﬂt lice must live on Mallophaga
- Anoplura

@ Nit develops into an

immature adult stage
(nymph), then into an adult
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Thebiting lice
Diseases

e filarial heartworm
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Thebiting lice

Control
Sodium fluoride (Dusting, dipping or pinching).
application of 40 per cent nicotine
DDT

HCH

Dr. Amr Badawy



MOSQUITOES

If you would see all of Nature
gathered up at one point, in all
her loveliness, and her skill, and
her deadliness, and her sex,
where would you find a more
exquisite symbol than the
mosquito?

-- Havelock Ellis, 1920

Author of the first medical textbook in
English on homosexuality in 1897




Mosguitoes
The Family Culicidae

Worldwide distribution
> 3450 species and subspecies (38 genera)
Great habitat diversity

Approximately 40 million years older than humans
(fossils from Eocene, 38-54 mya)

Anophelinae (subfamily) - Anopheles

Culicinae (subfamily) - Aedes, Culex, Haemagogus,
Mansonia, and all other genera



M osguitoes

The most important man biting mosguitoes belong to
the genera:

1- Anopheles

2- Culex

3- Aedes

4- Mansonia

5- Heamagogus
6- Sabethes

Dr. Amr Badawy



M osquito M or phology

e Body: small, fragile, 3-6mm long

« Distinguishing of sexes:
1) Antenna: plumose in male, pilose in female
2) Palp: long in male
3) External genitalia

 Mouthparts, piercing and sucking type.

e Proboscisand 6 needles.

Dr. Amr Badawy
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Blood feeding and gonotrophic cycle

e Mosquitoes mate shortly after emergence from
the pupae.
o Sperm passed by the male into the sperma-

thecal of the female, usually serve to fertilize
all eggs laid during her lifetime.

 Female must bite a host and take blood meal to
obtain the necessary nutrients for the
development of the eggs in ovaries



Blood feeding and gonotrophic cycle

o A few species can develop the first patch of

eggs without a blood meal ( autogenous
development).

* The speed of digestion of the blood meal
depends on temperature, in tropical areas it

takes 2-3 days, and in temperate areas 7-14
days.



Blood feeding and gonotrophic cycle

After blood meal the mosquito's abdomen is dilated and
bright red in color.

Some hours later the abdomen becomes a much darker
red.

Asthe blood is digested and the eggs are enlarged, the
abdomen becomes whitish posteriorly and dark reddish
anteriorly.

This condition represents a mid point in blood digestion
and ovarian development and mosguitoes referred to be
as half gravid
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Blood feeding and gonotrophic cycle

« Eventually all blood is digested and the abdomen

becomes dilated and whitish due to the formation of

fully developed eggs.

 Thefemae said to begravid.

Dr. Amr Badawy
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Gonotrophic
cycle
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Gonotrophic cycle
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Life Cycle of a Mosguito

 Mosquitoes of different species lay their
eggs In a variety of water sources that
range from small containers to vast
expanses of marshland.

 Holometabola

e Egg — 1-4 days> larva (4 stages)—7
days -> pupa — 2-3 days - adult 10-14
days



Life Cycle of a Mosguito

 The larval stage is always aguatic and shuttles
from the subsurface where it filter feeds on
micro-organisms to the surface to obtain
oxygen through a snorkel-like breathing
apparatus.

e The pupal stage does not feed but unlike most
Insect pupae Is extremely active.

e The adult emerges from the pupa case using
alr pressure.



Mosquito Life Cycle
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Life cycle of a

Mosquito




Lifecycle

Life span:
o Males, 1-3 weeks. Females, much longer.

» Hibernating females may live aslong as 5 months

Or more.
Range of flight:
500 meters long and 300 meters high.



Differences of mosquitoes species

1- Resting posture

Anopheles Culex
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Differences of mosquitoes species

2- Palps

Anopheles

Palps of female aslong as proboscis

Antenna
& I
s —at—— Proboscis

Culex

shorter than proboscis




Differences of mosquitoes species
2- Palps

Anopheles Culex

Palps of male aslong as proboscis longer than proboscis




Differences of mosquitoes species
3- Wings

Anopheles Culex

Wings have dark Wings ar e unspotted
spots
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Differences of mosquitoes species

4- Eggs

Anopheles
e Eggslaid singly
e and haveair float

.
i

o ?ié
ﬁ%vv

Culex
 Eggsarelaidinacluster
called egg r aft.
 Eggshaveno alr float

ﬁ%ﬁ
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Eqggs

Depending on the species, female lay about
30- 300 eggs.

Eggs are brown or blackish.
Eggs are ovoid in shape, 0.5 mmin size

Some species laid eggs directly on the water
surface and others laid eggs stuck together in
egg rafts.

Eggs can’t survive desiccation.

Eggs hatched within 2-14 days depending on
temperature.

Dr. Amr Badawy
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Differences of mosquitoes species

5- larvae

Anopheles

 Head islonger than broad

» [eeds on water surface.
e No siphon tube.
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Differences of mosquitoes species

6- Pupa
Anopheles Culex
e Respiratory trumpets are e Respiratory trumpets are
short and broad long and narrow
P ] H.I. ;,.E:,_.-,_m
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L arval Habitats of M osguitoes

e Mosquito larvae can be found In numerous
habitats.

 Each habitat produces specific mosguito species.

 Habitats can be generally grouped into four
types. Running Water, Transient Water,

Permanent Water, or Container.
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Transent Water

e Transient water sources,
such as flooded areas,
snow pools, and ditches.

e Used as breeding grounds
for mosguito species
whose eggs can withstand
desiccation, such as Aedes

SP.
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Per manent water

e These waters (also known
as Semi-permanent).

e Present for extended
periods of time and
support characteristic
aguatic vegetation.

e (Generaassociated with
permanent water are
Anopheles, Culex.
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Containers

Contalner water habitat can be
found in both natural settings,

such aswater held by plants 1_
Artificial settings, such as water |
foundintires.
Tree hole sites generally have
enriched water which is

characteristically clear, with
rotting wood at the bottom.

Many treehole species now also
use artificial sites, such astires

since they provide insulation s
against the weather and are more s s s
numerovus.
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Containers

Artificial containers are
a convenient mode of
transporting a species of
mosquito outside of it's
natural range.
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Adult Feeding
Finding host

1-By sight (movement)

2- Detecting infrared radiation

3- Chemical signals; CO2, lactic acid. C O
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Why are some people more
attractive to mosquitoesthan
others?

o Scientists are still investigating the
complexities involved with mosquito
host acceptance and rejection.

e Some people are highly attractive to
mosquitoes and others are rarey
bothered.

« Mosquitoes have specific
requirements to satisfy and process
many different factors before they
feed.

Amr Badawy




Why are some people more
attractive to mosquitoesthan
others?

« Many of the mosquito's
physiological demands are poorly
understood and many of the
processes they use to evauate
potential blood meal hosts remain a
mystery.

 Female mosguitoes use the CO2
we exhale as their primary cue to
our location.

* A host seeking mosquito is guided
to our skin by following the dip
stream of CO2 that exudes from
our breath.
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Why are some people more
attractive to mosquitoesthan
others?

e Once they have landed, they rely
on a number of short range
attractants to determine if we are an
acceptable blood meal host.

 Folic acid is one chemical that
appears to be particularly important.

 Fragrances from hair sprays,
perfumes, deodorants and soap can
cover these chemical cues.
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Why are some people more
attractive to mosquitoesthan
others?

* Dark colors capture heat and make
most people more attractive to
mosquitoes.

e Light colors refract heat and are
generally less attractive.

In most cases, only the mosquito
Knows why one person ismore
attractive than another ???.
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Seasonal Distribution

b) 2061-2080 (RCP4.5 minus Reference)
’ o T

 Above10°C L e
mosquitoeswill move ]

from their hiding o I
places and become s %
aCtlve. e c) 2061-2080 [RCPB.5 :'ninus Reference)
TNy e 5 oy
e they are prevalent .
fromMay to October. .;;;
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Hiber nation

 Mosquitoes, like all insects, are cold blooded
Creatures.

e As a reault, they are incapable of regulating
body heat and their temperature is essentially
the same as their surroundings.

e |n tropical areas, mosquitoes are active year
round.

 In temperate climates, adult mosguitoes
become inactive with the onset of cool weather
and enter hibernation to live through the winter.



Hiber nation

e Some kinds of mosquitoes have winter hardy
eggs and hibernate as embryos in eggs laid by
the last generation of females in late summer.

e The eggs are usually submerged under ice and
hatch In spring when water temperatures rise.

e Other kinds of mosquitoes overwinter as adult
females that mate in the fall, enter hibernation
In animal burrows, hollow logs or basements
and pass the winter in a state of torpor.



Hiber nation

* |n spring, the females emerge from hibernation,
blood feed and lay the eggs that produce the
next generation of adults.

* A limited number of mosguitoes overwinter in
the larval stage, often buried Iin the mud of
freshwater swamps.

« When temperatures rise in spring, these
mosquitoes begin feeding, complete their
iImmature growth and eventually emerge as
adults to continue their kind.



HABITAT
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M osquitoes and
diseases

1- Annoyance pest

« A mosguito bite may induce
local dermatitisor even
systematic reaction in
sensitive persons.

e Can produce asevere
allergic reaction.




Symploms of
Malaria
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JAPANESE ENCEPHALITIS
SYMPTOMS

M ol s
'-"'"'ﬁ“m - : ﬂ. Headache

Pl ppadh

M osguitoes and
diseases

3- Virus diseases
\ .

Japanese encephalitis B,
mainly by Aedes and
Culex. e Gomon




M osquitoes and
diseases

Dengue fever and yellow fever.




M osguitoes and
diseases
4- M echanical transmitter

Some mosguitoes may carry
fly eggsto humans, inducing
myiasis.




Control
Directed at the Immature Stages

 Biological Control
e Predators
e Pathogensand Parasites
e Genetic Control

 Mechanical (Environmental)
Control

e Source Reduction

e Environmental Manipulation
e Chemical Control

e Oils

e ParisGreen

* |nsecticides

* Insect Growth Regulators

Dr. A Badawy




Control
Directed at the Adult
Stages

e Aerosols, Mistsand Fogs
e Residual house-spraying
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True flies are insects of the order Diptera.

Two pairs of membranous wings.

Flies have a mobile head, with a pair of large compound eyes.
mouthparts designed for piercing and sucking or for lapping and
sucking.

Their wing arrangement gives them great maneuverability in flight.

claws and pads on their feet enable them to cling to smooth
surfaces.



Mouth parts
Claws and pads
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Flies

Flies undergo complete metamorphosis.

the eggs are laid on the larval food-source.

the larvae, which lack true limbs, develop in a protected
environment, often inside their source of their food.

The pupa is a tough capsule from which the adult
emerges when ready to do so.

flies mostly have short lives as adults.
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Flies life cycle

iy Pupa
Barrel shaped resistant ouler
coiting 5 - bimimt long

Adult Fly

b - Fmm long wilh a
i) winspan af 13 - | 5mim

Fy Ege

Imm lorg. Fach

female produces

BIND - N s

Fly Larvae

The larvae when fully grown are
aroprid 10 - 1 Hmm long
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e Order :Diptera
e Family : Muscidae
e Subfamily: Muscinae

House fly
taxonomy

* Tribe : Muscini
e E.g. : Musca domestica



House fly

One of the most familiar and widely distributed
of all insects.

Scientists have calculated that a pair of flies
beginning reproduction in April may be
progenitors, under optimal conditions and if all
were to live, of 191,010,000 ,000,000,000,000
flies by August.
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House fly
life cycle

white eggs, about 1.2 mm in length,
laid singly.

Each female fly can lay up to 500 eggs in several
batches of about 75 to 150 eggs

The number of eggs produced is a function of female
size, which is principally a result of larval nutrition.

Dr. Amr Badawy
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e The mature larvais 3 to 9 mm long,
typical creamy whitish in color,
cylindrical but tapering toward the
head

* The head contains one pair of dark
hooks

Larvae - Leges

* The posterior spiracles are slightly
raised and the spiracular openings
are sinuous slits which are

completely surrounded by an oval
black border.

L= Amr Hadawy



» feed on and develop in
organic material where the
eggs were laid.

* The larvae go through three
instars

Larvae
 When the maggots are full-

grown, they crawl up to 50
feet to a dried, cool place

near breeding material and
transform to the pupal stage.
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* The pupae are dark brown
and 8 mm long.

Pll * The pupal stage is passed in a

Pae pupal case formed from the
last larval skin which varies in
color from yellow, red,
brown, to black as the pupa
ages
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e Adult house fly is 6 to 7 mm
long.

* The eyes are reddish.
* |t has an aristate antenna.
* A house fly has a sponging

mouthpart.

Adlllt e The sponging mouthpart s
modified into a flattened,
rounded structure used

for sapping and sponging liquid
and semi-liquid food.
e Thorax is gray, with four dark

longitudinal dark lines on the
back.

L= Amr Hadawy



House Fly
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Adult

e There are three pairs of
walking up-side down legs.

 Their whole body is covered
with hair.

e houseflies have only one pair
of wings; the hind pair is
reduced to small halteres that
aid in flight stability.
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The difference between
male & female house fly

* The females are slightly
larger than the males.

* Females have a much larger \LiL/ A g £
space between their red @
compound eyes. i ot

Dr. Amr Badawy



e transmission of pathogens
(viruses, bacteria, fungi,
protozoa, and nematodes)

Medical * They are capable of carrying
1mportance over 100 pathogens, such as

typhoid, cholera, Salmonella,
bacillary dysentery and
parasitic wormes.

L= Amr Hadawy



House
flies
control

eSource Reduction for
Larval Control.

*Biological Control via
predators, parasites.

* Chemical Control
(Insecticides).



Source Reduction
for Larval Control

e Reducing standing
water

e Reducing fecal
material, rotting
vegetable material

* General sanitation

Fly swarms in Cambodia garbage



Biological Control
via predators,
parasites

e Some are commercially
available (e.g. Muscidi
furax raptor for house fly
control).

* Major emphasis of
mosquito management in
rice lands

e Some cases of
entomopathogens
managed for larval control

Muscidifurax parasitizing fly pupae (left)
and empty pupal cases after paratization

nematodes that are killing the maggot.



Chemical Control
(Insecticides)

e Applied to larval habitat

* Non-parasitic larvae:
General environmental
application for typical
insecticides

* Parasitic Larvae:
Oral/Dermal/Suppository/
Parenteral application of
avermectins




e Personal Protection
* Exclusion (buildings, small

areas)
Adult Fly * Insecticides
Management . ResiduaI.
* Non-residual
e Other

* Trapping in sensitive areas
* Mating Disruption

L= Amr Hadawy



Personal
Protection

e Stay indoors at dusk & during
evening hours

* Long shirts and pants

* Repellants

* Deet:

* N,N-diethyl-
metatoluamide

e 30%

* Non-deet:
* Eucalyptus oil
e Avon Skin-So-Soft
e Citronella oil




Mechanical
Exclusion

e Shut them out

e Netting and Screening
e 16-18 mesh




Tse Tse Flies



Tse Tse Flies

Family Glossinidae

One genus, Glossina,
with 23 spp.

All in subsaharan Africa

Vector of African
trypanosomiasis,
“Sleeping Sickness”




Tse Tse

biology

Both sexes blood feed

Strong host preferences by

species

— Humans are not preferred
hosts of any species

Female usually only mates one
time.

Populations are often scattered
at low densities over wide
areas.

Flies congregate near hosts as
a way of mate location

D Amr Badawy



* Trypanosmiasis.

* West African Sleeping

Sickness.
Medical

importance
e East African Sleeping

Sickness.




* the larvae and pupae are
well protected in the soil, all
controlling processes is
aimed at the adults.

e Distribution of the tse tse

C()ntl'()l flies is largely determined by

types of vegetation and
microclimate.

e Using of insecticides,( DDT,
Dieldrin )
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Sandflies
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e QOrder: Diptera
Salldﬂies e Family: Psychodidae

 e.g. : Lutzomyia spp.
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Lutzomyia sp.
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Sandflies
Morphology

e Adults - small (less than
5 mm long),

e slender with piercing
mouthparts

e |ong antennae

e wing veins are parallel
to each other
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Sandflies
Life
cycle

e Eggsare laid in dark humid
animal burrows, cracks or
crevices, or under dead
leaves

e There are 4 larval instars, the
larval stage lasting a total of
4-6 weeks

e The pupa requires 10 days for
development

e Life cycle requires 40-50 days

e  Only adult females suck
blood

e Adult life span 2-3 weeks, 30-
50 eggs/female.
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Fig. 169, Lile oycle of sandfly
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Sandflies
Habits

Only female sandflies
are blood sucker and
they are nocturnal
feeders.

They are poor flier not
over 200 m.

Prevalent from May to
September.

Larvae survive through
the winter.
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 Transmit Leishmania spp.

Sandflies of humans and dogs,

L.
e Bre e Carrion's disease

importants ( Bartonella bacilliformis ),
e Viruses, sandfly fever




e 1. Elimination of
breeding grounds

Sandflies

e 2. Application of
control PP

insecticides.

e 3. Personal protection.
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HORSE FLY
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HORSE
FLY

Order

:Diptera

Suborder:Brachycera

Family
E.g

:Tabanidae
. Tabanus sp.



e broad categories of biting,
bloodsucking Tabanidae are
variously known as breeze
flies, clegs, klegs,

e habitually attack humans

HORSE  livestock are widely regarded
FLY as pests because of

the bites that females of
most species inflict, and the
diseases and parasites that
some species transmit.
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 Only females take
blood.

* Anautogenous species
usually need a single

HORSE large blood meal

FLY e Attracted to host by a
variety of visual,
chemical, and thermal
cues




HORSE
FLY

Mouthparts use a scissor
action to cut skin

Saliva produces anticoagulant
& vasodialator

Lap up the pool of blood

Wound often continues to
bleed after the fly has fed
(attracting other insects)

Painful bite means that the
flies are often selective on the
body part that they target.

D Amr Badawy



ivingstene, DEIODIDAL

Mouthparts use a scissor action to cut skin
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* Nuisance
e Allergy from saliva
e Secondary Infections

 Transmit a variety of pathogens
to livestock and deer

HORSE — Most of the serious

problems are in the tropics
FLY of Africa and S. America

Medical e Two significant human

diseases.

impotence 1. Tularemia (caused by the
bacterium Francisella

tularensis.)
2. Loiasis (filarial nematodes )
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HORSE FLY
control

Trapping:

* black and shiny
balls sticky traps.

 Malaise traps.




Chemical management:

e Granular insecticides
were applied to the

water.
HORSE * Individual protection
FLY from adults can be
control obtained by using a
repellent on exposed skin

and clothing prior to
exposure.
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Flea Biology and Ecology

Order: Siphonaptera

Hind legs are adapted for jumping

Adults are exclus vglgl blood suckers (most are mobile,
but some are attached)

The “attached” species are like the ticks, they put thelir
mouthparts in host and stays there for awhile.

Unfed adults live along time, but they can’t really
|leave the area where they are so they just hang out

}/vall?_ng for ablood meal, and they aré very active when
ooking.

Somewhat host specific (not as host specific aslice),
and it varies with species.
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Life Cycle

Holometabolous

Egg = Larvae = Pupa > Adult
— 18 days to 20 months

Eggs (3-18 at one time in several batches)
Larvae need high humidity

— 9-15 days optimal (up to 200 days)
Pupa

— 7 days to 1 year
Adult

— Live up to 4 years.



Adult

Flea Life Cycle



Fig. .10 Flea larvae. Long body hairs and anal struts
can be seen.



(b)

Fig. 9.13 Flea cocoon. (a) Intact cocoon. (b) Flea
from cocoon.






Important Flea Species

Xenopsylla cheopis (Oriental Rat flea) - primary urban plague
vector [also X. brasiliensis in Africa, India and S. America - more
rural]

Pulex irritans (Human flea) - occasional epidemic plague vector

Nosopsyllus fasciatus (Northern Rat flea - epidemic plague,
murine typhus

Diamanus montanus (Common Ground Squirrel flea) - endemic
plague vector in Western US

Primary pest species - Ctenocephalides felis, C. canis, P. irritans




Medical Importance

(1) Irritation and Discomfort
(1) Dipylidium caninum (double-paired dog tapeworm)
(2) Tunga Penetrans
(3) Annoyance from bites

(2) Vectors of Disease

® Murine Typhus
® Bubonic Plague

(3) Primary pest of an animal that has a home.



Flea Control

Sanitation — environmental clean up is important to
destroying harborage for eggs, larvae, pupae and adults

Chemical Insecticides — apply to cats and dogs, spray rodent
infested environments; flea collars often not very effective
(incomplete coverage); topical application of insecticides
absorbed through the skin

Insect Growth Regulators (IGRs) — topical application on
animals; fumigation of affected rooms, etc.; ovicidal as well
as insecticidal



45 Metal guards preventing access of rats along
ships’ hawsers Plague control demands strictly enforced
rodent control measures and international quarantne
regulations, particularly for shippmg.



Tunga Penetrans

Chigoe flea, jigger flea

Does not transmit any
disease.

Small size, and very
compressed.

Females burrow into
skin.




Fig. 9.21 Distribution of tungiasis.



Figure 11.5 Adults of Tunga penetrans. (a) Non-gravid (immature) female flea; (b)
gravid female and enormously swollen abdomen full of eggs, embedded in skin of
host. The tip of the abdomen projects from host's skin to the exterior.
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louse flies

Family:Hippoboscidae

obligate parasites of mammals and birds.
piercing mouthparts
Genera occur in both winged and wingless forms.

there are winged species which can fly at least
reasonably well, as well as others with vestigial or
no wings which are flightless.

Both adult males and females feed on the blood
of their host.



louse flies

* Most winged ones are dark brownish and
smaller than house flies. Flat shape and
leathery appearance.

 They are adapted for clinging to and moving
through the plumage and pelage of their
hosts.

e Strongly specialized claws help them cling to
the hair or feathers of their particular host

species.
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louse flies
life cycle

* Females rear one offspring at a time.

e the larva feeding in utero from special "milk"
glands.

e The mature larva is "born alive" and
immediately pupates in the soil (or on the
host in some cases).
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louse flies
medical importance

* Hippoboscid flies move about quickly on their
avian hosts and bite and suck blood from parts
that are not well feathered.

 They may serve as intermediate hosts for many
avian blood protozoans of the genus
Haemoproteus.

 Pigeon flies readily attack people who handle
adult birds; the bite is said to be as painful as a
bee sting, and its effects may persist for 25 days.
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louse flies
control

e Any flies on the birds can be killed by spraying
the birds with permethrin.

 Thorough cleaning of the premises and
destruction of the debris are essential for
control.

e Spraying the loft with permethrin, when
coupled with cleaning, will alleviate the
infestation.



