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Introduction

The phylum Arthropoda, which includes the insects
and their relatives, contains more than 85 percent of all
known animals. Three outstanding characteristics serve
to distinguish them from other invertebrates and these
are:

1. Jointed appendages.

2. Chitinized exoskeleton.

3. Hemocele.

e The majority of arthropods function indirectly in
human diseases, which they transmit but do not
produce; some species are true parasites, while
others may cause direct injury by their bites, stings,
or other activities. Some species are both parasites
and vectors of disease.

e The members of this phylum have complete
digestive tract, with mouth at one end and an anus at
the other. This tract is divided into three main parts:

1. An anterior part consisting of a buccal cavity,
muscular pharynx, esophagus and proventriculus.

2. Midgut for the digestion and absorption of food.

3. A posterior part consisting of hindgut and rectum,
for the accumulation and discharge of feces.

e The blood system consists of a closed and an open
portion. The former, with a pumping organ (the
heart), aorta and paired vessels, is dorsal in
position. The latter, consisting of the hemal cavity
(chemocele), communicates with the heart.

e The central nervous system consists of a dorsal
"brain" with circumesophageal commissures in the
head, and paired nerve trunks with ganglia for each
segment, ventral in position beneath the digestive
tract.

e Sexes are separate.

In the majority the postembryonic development
involves some degree of metamorphosis. During
periods of growth the entire exoskeleton is shed.

e The classes within the phylum Arthropoda which
contain animals of medical importance are:

G yasd Zats e elda il e s g g
O %85 (e =Sl e (Lgiady i) it gially
AV il @O e WY My 3a g el LS gl

(b Dlie SO

RN AEVIPS I |
JURTLT L4 DI FU I VA )
(D sl (5 52 o gl 3

Ul el s )uu.,
t\,.i\]\ ey cl.q__\,\u:vY QSS_,LQ.UILL_"I",_M sul..u‘;“
oAl gyl LIS S8 e 8080 G4
e ) Ll il el (33 ke (3| i )y n
ol ge s G LEh o8 ) 55 Gkl DA

Aaly off 848G

rzred

ip L8l A50TH 485 ATAS e B8 Al p3a 3 Y @
AV TN die 7T A AT LY Tl (sa)

(ot danndy o ol A3 e alaN o3 LN

paalilly il iyt Sl (e N Dol 6 35 ]
Saally oo yally (Lumal

S8 paluai el g aling) i gl a2

‘ .._-_ o s “_’ a:. Lall q-"-‘]‘ e .:‘“,—' i Vs G_)Jé .3
A3 ol gall 7y en Ak

L Sitia HATy FLA £ A O 55l el Gl o
LD W (L) s s s SRV 05 SE
(A LS cadpall (5l (5S35 A0 53 50 A0 ol
L5 (G5l sl (o pd iy ials e (S

L;),;u\'&umnu‘ws;d\@;au\ el GO .

gy ol W Ay o Jpa il byl adall

Bl Ak (IS e e N A je Ldar
Aodag) sl il ot a5l

AL g wliaYl e
q..;_.;lla.._\u_,.,_kmwwah.l\udut‘ﬁ
REPRE FURE N> EPRN PN JUDR LI g

w2 Al Sl JalS - )

\,.A_s“' i U.:di AV Gt 000 e GilitY @
1op Ak aal iy it gia



“Practical Medical Entomology -

1. Class: Insecta (Hexapoda) (a1 &dal) o LAl nanall ]
2. Class: Arachnida (o Sall) DG Siall Caiall 2
3. Class: Diplopoda Ja W A je il 3
4. Class: Chilopoda JA M AAE a4
5. Class: Crustacea Gl el caiall S
6. Class: Pentastomida o Y1 Alls a6
Class: Insecta i ydal) sudiall

o This class includes those hexapods that have <53 A M aiual i aal Guallide anse
ectognathous mouthparts; that is, the mouthparts are  &iadd 27al o) jab of ey Ao il ol of jal
not enclosed by the head but are external to the Aol 2180 gl I alase
head.

o About 80% of the described species of animals are  —s 452l g5V o %80 & La @
insects. They live in almost every kind of habitat; s} & Lde (s 8y ¢ S AS oo Gl gall
this flexibility not only enhances their opportunity to e ¥ 355 yall o285 «ludl g1 o5t a g 45
become parasites, but also makes them available for <laS Lelanl L&)y Ly Cliliah miad a8
other parasites seeking a home. L6 e %Al o AW LMl 5 8 g

¢ An insect body is characterized by its division into &3 oo Ll Baai €5 y i al e s liare

three regions; the anterior region is the head, which  duasg (g3 Gl )0 a5 el dkaidl ;3lalia
bears eyes, antennae and the mouthparts. The next gl jlally aall ol jafy SN G5 Y85 sl
region is the thorax, which is composed of three Lgiasaaly S Jaals (cilila) ada &30 e callgy
segments, each usually bearing a pair of legs; in  gpeladll Go 3umall iy (¥ e e gy S0le
many groups the second and third segments each (e Loy a 500N, Al &2 bl o JS Jaay
bears a pair of wings. The posterior portion of the <illiyy Glaill ya awall e Al ¢ 52015 daiaY)
body is the abdomen which consists of as many as .M Jai ¥y el S a0kl e gaa) (e
eleven segments and has no legs. The eigth, ninth 3 /558 3457 sale 3 8l g Aaall 40400 aaglly
and tenth segments wusually -have appendages el i’y dlaad of o o S (a2 Y
modified for mating activities or egg laying.

e The exoskeleton in insects, as in other arthropods, W _ié & LS (i aal A8 s il J<l xS @

provides both the protection for the vital organs and  slias 3 JileY)y Ajleadl JA Y Clilia e e
the support that maintains the body shape. aneall U3 e Lailag ollX 5 35 5l

e The Chief internal organs consist of the following AW &) 3ol (e Ll M Glatall ol ) S @
parts:

1- A tubular digestive tract. Ay g 330 5L -]

2- A long valvular heart for pumping the blood. A el gl aleia QLS 2

3- A system of pipelike tracheae for respiration. PO PRI L PR DIV LT O O PRI
Lol

4- Paired reproductive organs opening at the AWIAD LW e S A5 Yo BT eliaci -4

posterior end of the body. pad]
5- An intricate muscular system. REMPSAR I PPN
6- A nervous system consisting of brain, paired $3s>se3a 530 die y &l o T (a6
segmental ganglia and connectives. ) (e Sy Bpana dalad JS 4



¢ Although most of the insects are oviparous (lay
eggs), some forms are viviparous or larviparous. The
young insects molt from time to time in their
development to the mature or adult stage, and
generally at each molt an increase in size or the
development of special parts takes place. The
transformation from the egg stage through the
immature stages to the final adult form is called
metamorphosis, a word meaning "change in form".
There are two types of metamorphosis; complete
metamorphosis (insects have this type are called
holometabolous) and incomplete = metamorphosis
(insects  pass  through this type called
hemimetabolous insects).

e Holometabolous insects are those in which a larva,
which is completely dissimilar in appearance to the
adult, hatches from the egg and passes through a
series of instars and the final ecdysis results in the
pupal stage. The pupal stage does not feed and is
usually relatively short and terminates when the hard
pupal or puparial integuments splits open to allow
the adult to emerge. In holometabolous insects, there
are several larval instars and a single pupal stage,
none of which resembles the adult insect.

e In hemimetabolous insects, there is a gradual
metamorphosis or change. The eggs hatch to produce
a miniature version of the adult which lives in the
same environment and similar habits. This stage is
called a nymph and after that it moults and a new
nymph emerges from the exoskeleton and so on.
Each nymphal stage is larger and resembles more
the adult than the preceding one. Lice for example
are hemimetabolous insects.

e The class insecta 1is divided into two subclasses,
Apterygota and Pterygota. Within these subclasses
are 28 orders. The first subclass includes 4 orders
that are with no medical importance.The second
subclass includes 24 orders. The medically important
ones are:
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1. Dictyoptera (cockroaches).
2. Hemiptera (bedbugs and triatomine bugs).

3. Anoplura or Siphunculata (blood sucking lice).
4. Diptera (flies ).
5. Siphonaptera (fleas).

These are two movably jointed appendages which
articulate with the head between the eyes. They carry
sensory hairs which may serve tactile and olfactory
functions. Antennae are extremely varied in shape
and names have been applied to the more striking

types.

The common types of antennae are (Figure 1):

1. Plumose: Most of its segments have many long
hairs giving them a feathery or  plumose
appearance as in male mosquitoes.

2. Pilose: Those with only short and inconspicuous
hairs, as in female mosquitoes.

3. Aristate: Its distal segment is enlarged and bears a
dorsal bristle known as the arista, as in the
housefly.

4. Stylate: Its distal segment bears an elongate
terminal process known as the style, as in tabanid
flies (horsefly and deerfly).

5. Filiform: In which the segments are nearly uniform
in size and usually cylindrical, as in grasshopper.

6. Serrate: In which the segments are more or less
triangular and project like the teeth of a saw.

7. Moniliform: In which the segments are similar in
size and more or less spherical, so the antenna looks
like a string of beads, as in white ants.

8. Pectinate: Most of its segments bear lateral
processes.

9. Lamellate: In which the terminal segments are
expanded laterally into flattened, rounded or oval
lobes.
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10. Setaceous: In which the segments become gradually
smaller and more slender towards the distal end.

11. Clavate: In which the segments increase gradually
in diameter towards the distal end.
12. Capitate: Its segments enlarge suddenly at the
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Mouthparts

Mouthparts of insects consist typically of:

1. Labrum (upper lip): Typically this is a movable
flap hanging down from the edge of the
clypeus, and covering the mouth. Its inner side
forms the front of the pre-oral cavity and its
called the epipharynx, which usually bears raised
lobes and sensory state of different types.

2. Mandibles (or upper Jaws): Typically they are hard
and sclerous, and have various sets of teeth and
brushes. The palp has been lost.

3. Maxillae (lower jaws): The maxillae lie directly
behind the mandibles. They have only a lateral
articulation with the base of the head capsule.

The generalized type of maxillae is a masticating
structure that is divided into several well-marked
parts as follows:

a. Cardo: The cardo is the triangular basal sclerite
that is attached to the head capsule, and that serves
as a hinge for the movement of the remainder of
the maxilla.

b. Stipes: The central portion or body of the maxilla
is called the stipes and is usually somewhat
rectangular in shape. The stipes is located above
the cardo and is the basis for the remaining parts of
the maxilla.

¢. Galea: The galea is the outer (lateral) lobe
articulating at the end of the stipes. It is frequently
developed as a sensory pad or bears a cap of sense
organs.

d. Lacinia: The inner (mesal) lobe articulating at the
apex of the stripes, the lacinia, is usally mandible-
like in general form with a series of spiners or teeth
along its mesal edge.

e. Palps: The antennae-like segmented appendage
that arises from the lateral side of the stipes, the
palpus is commonly five-segmented. Presumably,
itis entirely sensory in function.

4. Labium (lower lip): This structure forms the lip
posterior to the maxilla. It is formed by the fusion
of a pair of appendages serially homologous with
the maxillae. It's based portion divided into two
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primary joints, the postrabium which frequently
divided into two parts: a basal submentum and an
apical mentum and the prelabium which includes
various lobes and processes. The central mentum,
which bears a pair of labial palpi, one on each side
of the prementum, and each usually three-
segmented in generalized forms. The apical
portion of the prelabium frequently forms a sort of
tongue and for this reason is called the lingual
which is usually divided into two pairs of lobes:
the glossae (a pair of mesal lobes); and the
paraglossae (a pair of lateral lobes.)

5. Hypopharynx: It is a short, median, tongue-like
structure located immediately in front of or above

the labium, between the maxillae. The salivary
duct often opens on the ventral side of its base.

ncipal typés of mouthparts

Insects mouthparts have become modified in various
groups to perform the ingestion of different types of
food and by different methods. The more diverse and
interesting types are:

1. Chewing mouthparts: In this type, the mandibles
cutoff and grind solid food, and the maxillae and
labium push it into the esophagus. This type of
mouthparts is well represented in the cockroach,
Periplaneta americana. 1t seems certainly that the
chewing types of mouthparts is the generalized one
from which the other types developed.

2. Cutting-sponging  mouthparts: In  horseflies
(Tabanidae) and certain other Diptera, the
mandibles are produced into sharp blades and the
maxillae into long probing styles. They cut and tear
the integument of a mammal, causing blood to
flow from the wound. This blood collected by the
sponge-like development of the labium and
conveyed to the end of the hypopharynx. The
hypopharyhx and epipharynx fit together to form a
tube through which the blood is sucked into the
esophagus.

3. Sponging mouthparts: A large number of the
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nonbiting flies, including the housefly, have this
type, fitted for using only foods that are either
liquid or readily soluble in saliva. This type is
most similar to the cutting sponging type, but the
mandibles and maxillae are nonfunctional, and the
remaining parts form a proboscis with a sponge-
like apex, or labella. This is inserted into the liquid
food, which is conveyed to the food channel by
minute capillary channels on the surface of the
labella. The food channel forms a tube leading to
the esophagus.

4. Chewing-Lapping mouthparts: This type of
mouthparts is used for taking up liquid food and is
found in the bees and wasps. The mandibles and
labrum are of the chewing type and are used for
grasping prey. The maxillae and labium are
developed into a series of flattened elongate
structures, of which the glossa forms an extended
channeled organ. This lafter is used to probe deep
into nectaries of blossoms.The other flaps of the
maxillae and labium fit up against the glossa and
form a series of channels down which the saliva is
discharged and up which food is drawn.

5. Piercing-sucking mouthparts: One of the common
types of mouthparts, especially developed in
parasitic insects (mosquitoes, bedbugs, lice and
fleas), is that suited for piercing the tissues of
animals and sucking up their blood. In this type,
the mandibles and maxillae are modified into
needle-like stylets which can be inserted into the
soft tissues of the host and suck the host juices
through the needle into the esophagus.

6. Siphoning mouthparts: Adult Lepidoptera feed on
nectar and other liquid food. These are sucked up
by means of a long proboscis, composed only of
the united galea of each maxilla. These form a
tube that opens into the esophagus.

7. Filtering mouthparts: Some aquatic larvae,
particularly some of the black flies (Simuliidae),
have an elaborate cephalic fan used in filtering
microorganisms. Others are both filter feeders and
browsers and the cephalic fans are less elaborate.
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Thorax

The thorax is the body region between the head and
abdomen. It is composed of three scgments, the
prothorax, mesothorax and metathorax. The skeleton
of each is formed of a dorsal notum (tergum), a
ventral sternum and two lateral pleura. The thorax
is connected to the head by a short flexible neck
covered by one or more cervical sclerites on each
side. Each thoracic segment carries a pair of walking
legs and the wings.

Legs

The typical thoracic leg consists of five parts, the
coxa, trochanter, femur, tibia and tarsus. The coxa is
the segment that articulates with the body; it may
bear a posterior lobe called the meron. The tarsus of
adult insects is usually subdivided into two to five
scgments and ends in a pair of claws and one or
more pad-like structures below them.

In general, insects have simple legs designed for
walking or running. However, a large numbers of
modifications have been developed to fit the legs for
other uses. These include (Figure 2):

1. Jumping legs: With greatly enlarged femur, as in
the grasshoppers.

2. Grasping legs or Hunting legs: As in the forelegs
of the praying mantis. The femur has a
longitudinal groove in which it can receicve the
tibia and both are provided with strong spines, thus
fitted for grasping the prey between them.

3. Swimming legs: Having long brushes of hairs,
and flattened parts so as to act as paddles, as in the
water beetles.

4. Digging or Burrowing legs: In which  the
segments are strong and expanded, and the tibia is
broad and armed with strong teeth, such as found
in the mole crickets.
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i Medicil Entoniology’

5. Clinging legs: As in the human louse, the tarsus is
one-segmented and ends in a powerful claw which
works against a tibial process so as to cling the
host.

6. Walking legs on smooth and steep surfaces: In this
type, the two pulvilli are covered with clasping
hairs which help the leg to adhere to surfaces on
which it walks, thus enable the insect to climb
smooth or steep surfaces, as in the housefly.

7. Walking or running legs: The segments are long

and cylindrical, as in cockroaches.
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10



At S i)
Digging or burrowing legs

pulvilli Ly

— claw iz
L cmpodium s,z

ety Ll gyl e 20 gt 16)
Walking legs on smooth and steep surfaces

Molan AL, Faraj AM, Hiday AM

St ) 2 Je 1 (5)

Clinging legs

S A Lt T
Walking or running legs

(AaD) il miiall b Ko ¥ gl (2) Jedn
Figure (2). Types of legs in insects (cont.)

Wings

Living winged insects, called pterygote insects,
typically have two pairs of wings, one pair each on
the mesothorax and metathorax. Typically an insect
wing is a thin flap-like extension of the body wall,
with an upper and lower membrane, and a set of
strengthening supports called veins running more or
less the length of the wing. The veins are connected
by a series of crossveins. The pattern of veins and
crossveins is termed the venation. Dorsally, there are
three basal sclerites (marked 1, 2 and 3; Figure 3A),
of which at least 1 and 3 have a close articulation
with the notum; and three corresponding plates (s, m
and c), to which the veins attach. Ventrally, the two
alar sclerites lie one on each side of the wing process
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of the pronotum.

The number and arrangement of these veins are of
great value in the classification of orders, families,
genera and species. Each main vein has a definite
name and these are (listed in order of occurrence
from the anterior to the posterior margin of the wing)
(Figure 3B):
1. Costa (C): It is unbranched vein and arises from
the subcostal plate. Usually forms the thickened
anterior margin of the wing.

2. Subcosta (Sc): The second longitudinal vein
(behind the costa) which branches into two
separate veins (Scl and Sc2).

3. Radius (R): The third longitudinal vein, one to
five branches reach the wing margin (R1-R5).

4. Media (M): The fourth longitudinal vein, one to
four branches (M1-M4) reach the wing margin.

5. Cubitus (Cu): The fifth longitudinal vein, one to
three branches reach the wing margine (CUla,
CU1b, CU2).

6. Anal veins (Al, A2, A3): Unbranched veins
behind the cubitus, and are numbered from anterior
to posterior end (Al, A2 and A3).

In some insects, the forewings are much hardened to
form protective wing covers the elytra, or are less
stout, leathery and called the tegmina. In others, the
hindwings are disappearing and represented only two
slender processes called halters. Some insects are
wingless and others have lost their wings usually
because of their parasitic habit.

The usual cross veins are (Figure 3B):

1. Humeral (h): It is located between C and Sc veins
near the base of the wing,

2. Radial (r): It is located between R1 and the
anterior branch of Rs.

3. Sectorial (s): It 1s located between two branches
of RS.

4. Radio-medial (r-m): It is located between the radius
and media.
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5. Medial (m): It is located between two branches of
Media.

6. Medio-cubital (m-cu): It is located between media
and cubitus.
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A- Basal sclerites and basal plates
B- Venation of wings

Abdomen

The abdomen is the third and posterior region of the
insect body. It is typically composed of eleven
segments. The last segment, however, is usually
reduced, so the number of apparent segments rarely
exceeds ten. Each segment has a dorsal tergum, a
ventral sternum and two lateral pleura on which the
respiratory spiracles are usually located. The
abdominal appendages may be divided roughly into
two groups: Those not associated with reproduction,
and those developed for reproductive activities such
as mating or oviposition. In most adult insects,
abdominal appendages are absent except on the
terminal segments. A few primitive forms have
retained degenerate legs represented by styli, as in
the silverfish. The appendages of the seventh
segment, the cerci are present in most insects.They
are usually tactile organs and in some groups such
as caddishflies become part of male genitalia. The
genitalia are usually located on the ninth segment
and consist of a pair of claspers and an intromittent
aedeagus in between. The female genitalia generally
consist of an ovipositor (egg-laying organ), arising
from the eighth and ninth segments.
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Practical Medical Entomology

Order: Diptera

¢ Insects belonging to the order Diptera are typically
equipped in the adult stage with a single pair of
membranous wings attached to the dorso-lateral
angle of the second thoracic segment.

e In all dipterans, the second pair of wings is absent,
being modified into a pair of minute club-shaped
halters (balancing organs).

e All dipteran flies have a complete metamorphosis
(holometabolous life-cycle).

o In all dipterans, the larvae are legless, but false
legs called pseudopods may sometimes be present
such as in houseflies larvae.

e The order Diptera is divided into three suborders:

I- Suborder Nematocera: This suborder comprises
flies, in which the antennae are typically multi-
segmented, which may be long and filamentous
as in mosquitoes or considerably shorter such as
in blackflies and phlebotomine sandflies. The
maxillary palps having from one to 5 segments,
but usually four. The families of medical
importance are the following:

1. Family: Culicidae (The mosquitoes)

2. Family: Psychodidae (The sandflies)

3. Family: Ceratopogonidae (The midges)

4. Family: Simuliidae (The blackflies, buffalo-
gnats)

II-Suborder Brachycera: This suborder contains
mainly large number of flies in which the antennae
are short (i.e. Short-horned flies), usually divided
into three segments, the last is the largest and may be
annulated or subdivided. In some species the last
antennal segment may bear a bristle called an arista,
a feature more characteristic of the suborder
Cyclorrhapha. The maxillary palps consist of one or
two segments. Only one family of this suborder is
medically important which is called Tabanidae.

III. Suborder Cyclorrhapha: Flies in which the
antennae consists of three segments and the last
one always bears a bristle called the arista. The
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families of medical importance are the following:

. Family: Muscidae

. Family: Calliphoridae

. Family: Glossinidae

. Family: Oestridac

. Family: Hypodermatidae
. Family: Gasterophilidae
. Family: Cuterbridae

-~ b BN —

-Mosquitoes-

Phylum: Arthropoda
Class: Insecta
Order: Diptera

Suborder: Nematocera
Family: Culicidae

eThe family Culicidae contains only mosquitoes
(Figure 4).

eThere are more than 3000 species of mosquitoes
belonging to more than 30 genera arranged in
three subfamilies:

1. Subfamily: Toxorhynchitinae
2. Subfamily: Anophelinae (anophelines)
3. Subfamily: Culicinae (culicines)

e The most important man-biting mosquitoes
belong to the following genera: Anopheles,
Culex, Aedes, Mansonia, Haemagogus, Sabethes
and Psorophora.

¢ Mosquitoes have a worldwide distribtution .

Molan AL, Faraj AM, Hiday AM
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Figure (4). Mosquito

Subfamily: Anophelinae
Genus: Anopheles
Anopheles mosquitoes

e In addition to transmitting malaria, anopheline
mosquitoes also transmit filariasis and some viral
diseases.

eThere are about 400 species of Anopheles
mosquitoes throughout the world, but only about 60
species are vectors of malaria under natural
conditions; of these about 30 species are of major
importance.

e Although Anopheles mosquitoes are most frequent
in tropical or subtropical regions, they are found in
temperate climates and even in the Arctic during
the summer. As a rule, Anopheles are not found at
altitudes above 2000-2500 m.

¢ The external morphology of both female and male
Anopheles  provides the main criteria for
recognizing both the genus and the species of these
mosquitoes.

e The successive stages of growth and
metamorphosis of the mosquito are the egg, larva,
pupa and finally the adult.
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Eggs of Anopheles mosquitoes

1.They are laid singly by the female Anopheles on
the type of water preferred by a particular species.

2. In most species, they are boat-shaped (Figure 5).

3. Laterally, they have a pair of floats which in
some species completely surround the egg.

4. The pattern of grey exochorion on the surface of
the brown egg, its shape and size are useful for
species differentiation.

5. They hatch within 2-3 days, but in colder
temperate climates hatching may be prolonged.
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Figure (5). Anopheles egg
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Practical Medical En‘tpmmgy‘
Larvae of Anopheles mosquitoes

1.They hatch from the eggs as small 'wrigglers' and
have a distinct head, thorax and abdomen.

2.The thorax is wider than the head or abdomen and
somewhat flattened. It has several groups of hairs
that are useful in identifying the species.

3.The abdomen is long and subcylindrical. Its first
seven segments are similar, but the eighth and ninth
are considerably modified. The eighth segment
bears the respiratory apparatus, which in
anophelines consists of paired spiracular openings
(never have a siphon or air tube) while there is a
prominent air tube in the other groups of
mosquitoes.

4.The ninth segment is out of line with the other
segments and bears two to four tapering
membranous appendages commonly called anal
gills.

5. Abdominal segments 1-7 usually have dorsally a
pair of palmate or float hairs, which help to
maintain the larvae in a horizontal position at the
water surface.

6.The body of the
surface (Figure 6).

7.The larvae have conspicuous mouth brushes which
sweep food particles into the mouth (Figure 7).

8.The larvae undergo three successive moultings
during their growth, so there are four stages or
nstars.

larva lies parallel to the water

9. At the end of the fourth stage the larva changes into
a pupa.
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Figure (7): Dorsal view of an Anapheles larvae

Pupaé of Anopheles mosquitoes

1.In general, mosquito pupae have the following

characteristics:

a. They are comma-shaped.

b. They hang just below the water surface.
c. They swim actively when disturbed.
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2. The breathing trumpet (air tube) of the anopheline
pupa is short and has a wide opening.
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Adult Anopheles mosquito (female)

I. Adult Anopheles usually rest with the body at an
angle to surface, that is with proboscis and
abdomen in a straight line (Figure 9).

2.The palps situated on both sides of the proboscis
are about as long as it.

3.The head with its prominent compound eyes has a
pair of antennae which are pilose (non-plumose).

4.The proboscis is a composite structure that includes
the labium, a pair of labellae, a labrum, the
hypopharynx and two pairs of toothed mandibles
and maxillae. The latter serve to penetrate the skin
of the animal on whose blood the female Anopheles
feeds (Figure 10).

5.The scutellum is rounded posteriorly and has setae
along the entire edge (Figure 11).

6.The thorax carries a pair of wings and a pair of
Halters.

7. Mostly they have dark and pale scales on the wing
veins arranged in blocks or specific areas to form a
distinctive spotted pattern (Figure 12).

8.The abdomen has eight similar segments each with
a dorsal plate or tergite and a ventral plate-sternite;
the last terminal segment is modified for mating
and ovipositing.

9. Most anophelines rest at an angle to the resting
surface.

10. Each of the six legs has a femur, a tibia and a five-
segmented tarsus.
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Practical Medical Entomology
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Adult Anopheles mosquito (male )

1.During rest, the body at an angle to the resting
surface (as in females).

2.The head bears a pair of antennae which are
plumose.

3.As in females, the palps are about as long as the
proboscis but are distinctly swollen at the ends
(club-shaped) (Figure 13).

4. The scutellum is rounded posteriorly and has setae
along the entire edge.

5.The last terminal abdominal segment is modified
into terminalia for mating.

6.The Arrangement and colour of the scales on the
veins of wings and on the palps and legs of
anopheles are important for the identification of
species.

7.Dark and pale scales on wing veins arranged in
distinct 'blocks'.

proboscis psbs>
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Table 1. Anopheles vectors of malaria in Arab countries

Species

Countries

Anopheles arabiensis

Saudi Arabia, Yemen, Somalia, Sudan, Egypt. Libya, Tunisia.

A.claviger

Iraq, Syria, Lebanon, Palastin, Jordan, Algeria, Tunisia.

A. culicifacies

Saudi Arabia, Bahrain, Unitcd Arab Emirates, Oman, Yemen.

A. dthali

Iraq, Syria, Palastin, Jordan, Saudi Arabia, United Arab Emirates, Bahrain, Oman, Yemen, Sudan, Egypt. Tunisia,
geboti.

A. funestus

Somalia, Sudan

A. gambiae

Sudan

A. hyrcanus

Iraq, Syria, Lebanon, Palastin, Kuwait.

A. labranchiae

Libya, Tunisia, Algeria, Morocco

A. maculipennis

Iraq

A. multicolour

Irag. Syria, Lebanon. Palastin, Jordan, Qatar, Egypt, Saudi Arabia. Libya, Tunisia.

A. pharoensis

Syna, palastin, Jordan, Saudia Arabia, Yemen. Sudan.

A. pulcharrimus

Iraq, Syna. Palastin, Lebanon, Jordan.

A. sergenti

Iraq. Synia, Lebanon, Palastin, Jordan. Saudia Arabia, Qatar, United Arab Emirates, Yemen, Egypt, Tunisia,Libya.

A. siephensi

Iraq, Syria, Lebanon, Palastin, Jordan, , Oman, Egypt, Libya, Tunisia.

A. sacharovi

Iraq

A. superpictus

Iraq

A. fluviatilis

[raq, Saudi Arabia, Bahrain, Oman.

Family: Culicidae
Subfamily: Culicinae

e Although the subfamily Culicinae contains more than 30
genera of mosquitoes, the medically important ones ara
Culex, Aedes,
Psorophora.

e The Culicinae have a worldwide distribution.
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Genus: Culex uS g€ - uiall
Adults of Culex mosquitoes (females) (ST a9l g il

1.The living adults rest on surface with the thorax and — "L)lse sl Sl g aia 4< ]
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Figure (14). Resting position of Culex mosquitoes
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4.The scutellum is trilobed and the scutellar setac are  Limy M Al (5 5 a slalill S35 &0 4
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5.Scales on wing veins not arranged in blocks, and
frequently all brown or blackish or a mixture of
pale and dark scales scattered on veins.

6. The tip of thc abdomen of females is blunt and the
cerci are retracted.

7. A narrow fringe scales arc found on the alula of the
wing.

8.No postspiracular bristles and no scales and bristles
on the spiracular area.
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Adults of Culex mosquitoes (males)

1.Rest with the bodies more or less paralle]l to the
surface.

2. The maxillary palps are about as-long as proboscis,
but never swollen at ends, but may be hairy distally.

3. The antennae are plumose (Figure 15A).

4.As in females, the scutellum is trilobed and the
scutellar setae are restricted to these lobes.

5.Scales on wing veins not arranged in blocks (as in
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Pi'a{:tical- Medical Entomolpgy
females).

Eggs of Culex mosquitoes

1.The eggs are long and cylindrical in shape and
brown in colour.

2.They are laid upright on the water surface and
placed together to form an egg raft (about 300
eggs). The eggs adhere to each other by the surface
forces holding the eggs together because no glue or
cement-like substance binds the eggs together.

3.The eggs of Culex mosquitoes never have floats
(Figure 19A).

Larvae of Culex mosquitoes

1. All culicine larvae possess a siphon, which may be
long and narrow or short and fat (Figure 19B).

2. They hang upside down at an angle from the water
surface when they are getting air.

3.There is always more than one pair of subventral
tufts of hairs, none of which is near the base of the
siphon.

4.No abdominal palmate hairs or tergal plates on
abdominal segments three to seven.

Pupae of Culex mosquitoes

1. They are aquatic and comma-shaped.

2.The length of the breathing trumpets (air tubes) is
variable, but they are generally longer, more
cylindrical and their openings arc narrower than in
Anopheles.

3. The basal segments of abdomen are not closely
appressed to head and thorax.

4.No spines on abdominal segments three to seven
(Figure 20).
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Family: Culicidae
Subfamily: Culicinae
Genus: Aedes

e dedes mosquitoes are worldwide in distribution.

eThe most important vector species include Aedes
aegypti, Ae. africanus, Ae. simposoni, Ae. Alboictus
and Ae. Togoi.

eAdults of most species bitc mainly during the day or
early evening.

Adults of Aedes mosquitoes

1.Usually the adults of Aedes mosquitoes have
conspicuous pattern on the thorax formed by black,
white or silvery scales.

2.The legs often have black and white bands.

3.In Aedes, the abdomen is often covered with black
and white scales forming special patterns.

4.In females, the abdomen is pointed at the tip and
the cerci protrude.

4.The postspiracular bristles are present.
5.The pulvilli are either absent or hair-like.

Aedes eggs

1.The eggs are usually black, more or less ovoid in
shape and are always laid singly on damp
substrates just beyond the water lines and on rock
pools and tree holes.

2.They hatch within few minutes to several days or
weeks.
3.No floats (Figure 21).

Aedes larvae

1.The larvae of Aedes mosquitoes have only one
subventral tufts of hairs on the siphon (air tube)
which is short and barrel-shaped.

2.There are at least 3 pairs of setac in the ventral
brush.
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Molan AL, Faraj AM, Hiday AM

3.The antennae are not greatly flattened. oS JOCa AT Te ) JatiilY) 558 3

4. There are no many setae on the thorax. lall e sy O3 g Y 4

5.Most Aedes larvac have the comb teeth arranged in JUd 55805 Saa V) yia gag S atixe 85
two or more rows (Figure 22). (22 J82) S gl e AT e Tl

out) g Ay (21) S
Figure (21). Egg of Aedes mosquitoes

QA 1 Guas A8l sl @iy (22) JSE

Figure (22). Position of Aedes larva during respiration

Aedes pupae et (5 N
They are very similar to those of Culex mosquitoes. S SI i ga g ) Al (585
Genus: Mansonia i gaadha 1 ukad)
Adults of Mansonia mosquitoes L guaila (yin gr iRy
1. They are dusty in colour owing to the presence of a <l 2l e g ja asag (M 3500 (5 o i3 ]
mixture of dark and pale scales on the body, wings osadkad) s AaialYl g auall o 53l A5SIAN

and palps.

2.The scales on the wing veins are very broad and UJS—‘ CL_-'{?-“ 6}3‘-"‘- gr‘r' °->J—’~;A“ u—w‘)él‘ 2
often asymmetrical giving them an almost heart- <~ Llaa 5 jlaliia 5ot “—“—d‘gﬁJ ‘#,*-"'e_.‘)“—
shaped appearance. il TS Y el le Y

3. The tarsal claws are simple. Alagud LS A Dll A i 3
4.No pulvilli are found between the claws. ALl sl Y 4
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Eggs of Mansonia mosquitoes

1.In some species the females lay their eggs in sticky
compact masses which are glued to the
undersurfaces of floating vegetation.

2.Individual egg is dark brown, cylindrical but with
tube-like extension apically which is usually darker
than the rest of the eggs (Figure 23).

3. They hatch within a few days.

4. Other species lay their eggs on the water surface in
the form of egg raft (as in Culex mosquitoes).

Larvae of Mansonia mosquitoes

1.They are characterized by having specialized
siphons adapted for piercing aquatic plants to obtain
air.

2.The siphon is conical and has prehensile hairs and
serrated processes for inserting into plants.

Pupae of Mansonia mosquitoes

They are very similar to those of Culex mosquitoes
(Figure 24).
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Figure (23). Egg of Mansonia mosquito
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Figure (24). Pupa of Mansonia mosquitoes

Genus: Psorophora

The members of this genus occur only in North,
Central and South America.

Adults of Psorophora mosquitoes

In general they are very similar to Aedes species but
they can be readily distinguished by the spiracular
area which is characterized by having scales and
one or more bristles.

Eggs of Psorophora mosquitoes

They are very similar to those of Aedes both in
appearance and hatching behaviour and actually
there is no simple method to distinguish between
them.

Larvae of Psorophora mosquitoes
1. As in Aedes the larvae of Psorophora mosquitoes

have a single subventral tuft of hairs on the siphon.

2. They differ from those of Aedes mosquitoes in that:
a- The mouth brushes composed of thick coarsely
serrated setae adapted for predation.

b- The comb teeth are arranged in a single and
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regular row.
c- The ninth segment is completely encircled by the
saddle.

d- The ventral brush composed of many setal tufts
which extend almost to the base of the ninth
segment (Figure 25).
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Figure (25). Terminal segments of a larva of a Pserophora mosquitoes

Genus: Haemugogus

eThe members of this genus are found only in Central
and South America.

eThey are basically forest mosquitoes and are day
biters.

eThe most important species within this genus are
Haemagogus spegazzini and H. capricornii (both are
vectors of yellow fever).

Adults of Haemagogus mosquitoes

1.They can be easily recognized by the presence of
broad, flat and bright metallic blue, red, green or
golden coloured scales, covering the dorsal part of
the thorax.

2.The pronotal thoracic lobe is very large in
comparison with the other genera of mosquitoes.
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3.In comparison with the species of sabethes,
Haemagogus species do not have paddles on the
legs and they do not have scales or bristles on the
spiracular area.

Eggs of Haemagogus mosquitoes

1.They are usually black in colour and oval in shape.

2.They are laid singly in tree holes.

3.They are very similar to those of Aedes and
Psorophora.

Larvae of Haemagogus mosquitoes

1.As in Aedes larvae, they have single subventral tuft
of hairs (Figure 26).

2.They can be distingnished from Aedes and
Psorophora larvae by their short antennae.
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Genus: Sabethes

eThe members of this genus are also found only in
Central and South America.

eThey bite during the day and are forest mosquitoes.

eSome species have been incriminated as a sylvian
vector of yellow fever.

Adults of Sabethes mosquitoes

1. The dorsum of the thorax is covered with blue,
green and red scales.

2.Many species of Sabethes have paddles on the legs
(Figure 27).

3. They have scales on the spiracular area.
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Figure (27). Hindleg of Sabethes mosquito showing hairs forming paddles.

Eggs of Sabéthes mosquitoes
1.They are laid singly and have no clear surface

features such as sculpturing.

2.The eggs of Sabethes chioropterus are rhomboid in
shape and can thus be readily identified from other
culicine eggs (Figure 28A).
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1.The siphon has many hairs on the ventral, lateral or gl e &l 2l 330 (0 sinaall) ol ged) sy |1

dorsal surfaces. Ol o g s edall bl y Sl
2.The siphon is much longer than the saddle located & M g Al o J*-&-'J)L‘ e Gl 05 2
on the ninth abdominal segment. LA 4_._d~l\ ‘hlaﬂ‘glc
3.They are characterized by having only one pair of ~ ( =8),c-la (e Tlaaly Lay) Le-S20eh Jladi 3
setae in the ventral brush. Algdall 3L yal 3
4The comb teeth are arranged in a single row  J—S&) 357 aaly cilan Ll (UL
(Figure 28B). .(28B
5.No pecten. Ol Y S
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Figure (28). Sabethes mosquitoes
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B- Terminal segments of a larva of a Sabethes species ( see the absence of a pecten on the siphon)
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Medical importance of mosquitoes gl 43k Ll
The medical importance of mosquitoes is attributed to laa ¢ ) Oxlalal 9ol Ll e W) (5 5

two main factors:

1. Nuisance: mosquitoes bother people around homes  Js= Lulill Lale 3} G padll Sl S5 izle Y ]
or in parks and recreational areas by their harmful =~ (e L il Blaliall g Llall Clalidl iy agh g
bites. In addition, nuisance caused by mosquitoes Al pall Sl J3S
adversely affect tourism and related business

interests.

2. Public health: mosquitoes are vectors of various — J9l Jalall 5o (i gaill o5 A llall dalal) 2
infectious diseases. The Table below shows the — H¢dads (Asall) 4 Uall Lol oY) (pa 2paall
species of mosquitoes and the disease they transmit. RPN c s i SV PRSCS F AP IREC IS PN

Table (2). Diseases transmitted by various mosquitoes

Disease Vector Causative agent ()

Eastem equine encephalitis Aedes, Coquilettidia and Culex species. Virus

(viral disease)

Japanese Encephalitis Culex tritaeniorhynchus Virus

{viral disease)

La Crosse Encephalitis Aedes triseriatus Virus

{virus)

Saint Louis encephalitis Culex pipiens , Culex quinquefasciatus Virus

West Nile virus

Some species of Aedes, Anopheles, Culex and Virus

(viral disease) Mansonia

Western Equine Encephalitis Culex tarsalis and few species of Aedes. Virus
(viral disease)

Dengue fever (Dandy fever) Aedes aegypti, Aedes albopictus Virus
Rift valley fever Aedes mosquitoes Virus

Yellow fever

Aedes aegypti, Haemagogus spegazzini and H. Virus

capricornii.
Malaria Anopheles spp. Plasmodium vivax,
P. malariae,
P. falciparum,
P. ovale
Dog heartworm Different species of mosquitoes Dirofilaria immitis
Filariasis Anopheles spp., Aedes spp., Mansonia Wuchereria bancrofti
uniformis, Culex pipiens.
Filariasis Anopheles campestris Brugia malayi
Filariasis Anopheles spp., Mansonia spp., Aedes togo. Brugia malayi
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Phylum: Arthropoda

Class: Insecta

Subclass: Pterygota

Order: Diptera

Suborder: Nematocera

Family : Psychodidae (sandflies)

eThe members of this family occur throughout the
tropics and subtropics and are found in some
temperate areas of Europe, Central Asia and North
America.

o Sandflies of the old world belong to the genera
Phlebotomus and Sergentomyia; those of the New
World are in the genera Lutzomyia, Brumptomyia,
Warileya and Hertigia.

o All species are obligate blood suckers.

oThe genera, Phlebotomus and Lutzomyia are the

more important medically as they are vectors of
leishmaniasis, bartonellosis and Arboviruses.
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Subfamily : Phlebotominae
Genus: Phlebotomus
eThe most important vector species within
genus include:
1. Phlebotomus papatasi
2. P. sergenti
3. P. argentipes
4. P. ariasi
5. P. perniciosus

these

Adults of Phlebotomus sandflies

eAdults can be readily recognized by their (Figure
29A):

1. Minute size.

2. Hairy appearance.

3. Large black eyes.

4. Long and strilt-like legs.

5.The antennae are long and composed of small
bead-like segments with short hairs and are
similar in both sexes.

6.The female is larger than the male and has
piercing-sucking mouthparts.

7. There is a pair of five-segmented maxillary palps

- which drop downwards.

8. Wings are lanceolate in shape and held erect over
the body when the fly is at rest. Vein two
branches twice.

9.The abdomen is long and in the female more or
less rounded at the tip but in males it terminates in
a clear pair of claspers which give the abdomen
an upturned appearance.

Eggs of Phlebotomus sandflies

1.They are long, more or less ovoid in shape, and
usually brown or black in colour.

2. They are laid in batches of about S0 in cracks and
cervices in dark, moist sites frequently on the shady
sides at the base of buildings.

3.Under the microscope, they appear with mosaic-

type pattern on the shell (Figure 29B).
4. They hatch within 6-17 days.
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Figure (30). Last instar larva of a Phlebotomus sandflies
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Figure (31). Pupa of a Phlebotomus sandflies

Larvae of Phlebotomus sandflies

1.The larvae resembles small caterpillars and feed on
faeces of lizards, bats and other animals and on
dried leaves.

2.There are four larval instars.

3.The mature larva has a well defined black head and
the body is grayish or yellowish and segmented.

4.The most important diagnostic feature is the
presence (on the head and all body segments) of
clear thick bristles with feathered stems which have
slightly enlarged tips. They are called matchstick
hairs.
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5.The last abdominal segment bears two pairs of long
hairs called the caudal bristles. The first-instar
larvae have only onc pair of bristles (Figure 30).

6.The larval development is completed within 21-60
days.

Pupae of Phlebotomus sandflies

1.The most important diagnostic feature is the
presence of the larval skin at the end of the pupa as
the skin is not completely cast off after the
emergence of the pupa.

2.Each pupa has two pairs of caudal bristles. These
bristles aid also in the recognition of phlebotomine
pupa (Figure 31).

Medical importance of sandflies

Medical importance of sandflies is mainly determined
by their capability of disease  transmission. In
addition, sandflies cause a serious biting nuisance and
their bites may result in severe irritation, especially in
previously sensitised individuals. The following
diseases have been reported to be transmitted by
sandflies (Table 3):

Table (3).Diseases transmitted by sandflies

[TEDRLEPT SV 'S | PR | I PP
RN B VS P RV BV PP UN VoL S|
GedlaBiaaly 5 Y I el LA
(30 Jss) DY

Tlast 60 N 21 Osale 3 A sl LS 6

Laldll Fl Gl (g 0

Sie Ao Al gay 50 Bmd 5 Uiia aal ) ]
A ¥ Lol ¥ el g el NV all e 2 i
f—\‘)_\:{.“ CJJ:A ‘A'_:_v ‘;Ll K LS...._!‘ :"”

aelaliy Bl AN CMAY) (e e g]) el ie K12
Jalt ld el e e Cinyelill 8 B b2

(31 JS2) auall

(sabdlt ulydll) il el Lhatt A3anyt
PRI G TR il AR VS| P e
Lale 3 chni Ll e "Dl W al et G040
Sl (6355 M Aal ) LeSlaled ey "L
pgmaas A ala SV 83 Al Gan S
Badlp s LSl y Al hal al pa¥Y () (Y
Al 13 A dad 5 Lglin 2 %) M (A0 5_58ll)

(3 ds)

Disease

Causative agent (s)

Vector

Cutancous Leishmaniasis

braziliensis

Leishmania tropica, L. major, L.
sergenti, L. maxicana, 1.

Phlebotomus papatasi, P. sergenti,
Lutzomyia flaviscutellara

Visceral Leishmaniasis

L. donovani, L. infantum

Phlebotomus argentipes, P. ariasis,
P. orientalis, P. perniciosus

Mucocutaneous Leishmantasis

L. amazonensis, L. aethiopica

Lutzomyia flaviscutellara,

(Espundia) Phlebotomus pedifer
Diffuse Cutaneous Leishmaniasis L. amazonensis, L. aethiopica Lutzomyia flaviscutellata.
Phlebotomus pedifer

Bartonellosis (Oraya fever or
Carmion’s disease)

Bartonella bacilliformis

Lutzomyia verrucarum,
L.colombiana

Sandfly fever, (papatasi fever) or Virus
Phlebotomus fever

Phlebotomus papatasi and
Lurzomyia trapidoi
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Phylum: Arthropoda
Class: Insecta

Order: Diptera
Suborder: Nematocera
Family: Simuliidae

¢The species of this family are often called black flies
or buffalo gnats.

eAlthough this family includes more than 15 genera,
only  three, Simulium, Prosimulium and
Austrosimulium, are of medical importance.

eThe members of this family occur in all parts of the
world, but are troublesome especially in warm
countries.

Genus: Simulium

oThis genus is the most important genus from the
medical point of view as it contains important vector
species such as: Simulium damnosum, S. neavi, S.
metallicum and S. callidum.

Adults of Simulium species

1.The adult flies are minute, stout-bodied insects. The
thorax is humped over the head and the piercing
proboscis is short.

2.They have relatively short, nacked,
antennae.

3.The maxillary palps are curved and composed of
five segments.

4. The head bears a pair of large compound eyes
which are separated on top of the head in females
(dichoptic), while in the males the eyes occupy
almost all of the head and touch on top of it and in
front above the bases of the antennae (holoptic)
black in colour.

11-joined

5.The wings are broad and they are not spotted. They
have no scales and they are not hairy, except for
bristles on the thick anterior margin are well
developed while the rest of the wing is
membraneous and has an indistinct venation.
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6.The legs are short and stout.
7.0nly the females suck blood (Figure 32).

thorax ,wal!

555 pas oW1 6

SULIY 433 (32) Jsdb
Figure (32). Simulid fly ( blackflies)

A- Adult female 4y i -
B- Antenna il 8 -a
C- Wing Chia-=

1.The eggs are laid on stones or plants just below the
surface of the water in running streams.

2.The female inserts her ovipositor into the water to
lays and deposits several hundred eggs at a time.

3.Usually they are brown or black in colour.

4. They are more or less triangular in shape but with
rounded corners, and have smooth unsculptured
shells which are covered with a sticky substance
(Figure 33A).

5.They hatch in 4 to 12 days, depending on the

temperature.
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Figure (33). Egg and larva of a simulid fly

A-Egg
B- Larvae

species

1. The larvae are cylindrical and attach themselves by
means of a posterior sucker-like organ which is
armed with small hooks.

2.The body is weakly segmented and enlarged at both
ends.

3.The head bears a prominent pair of fan-shaped
brushes (Cephalic fans).

4.Near the anterior extremity, the ventral surface
bears an arm-like appendage called the proleg,
which has a circlet of hooks at its free end.

5.They have finger-like anal gills and a terminal
hooked disk used for attachment.

6. The mature larvae can be recognized by a blackish
mark termed the gill spot on each side of the thorax
(Figure 33B).

7. There are six larval instars.

8. The mature larva spins a triangular cocoon around
itself. The cocoon is firmly stuck to submerged

FAVR
T g

ado ) g Lads Gua 'ty JSEAT A gla i 8 30 ]
s‘ =l s :J}A:l_, “l\‘:" > : -.]— . . s

AdiaTie g (aaa i) CnAT moly Al 2

A Gl e T Ly ol J 3
(Al 2 51 ally 0

8331 ) Lala¥) Algdll o il Alaall bl (ein) 4
O3-S (s3I el a2l Gl g0 40l
SAl dilg die CulDUSH 0B pria 5 a3 g 50

e by AN Lphial Ln yd aade 1 5
(i) a8l VAT S Tl

o135 AaBe dlaud g9 An il 5 as (S L6
‘;:I;\A. ] | IETN .-: » a]J,“ P -.]b_d &) -
. (33B J53) all

A5 e A5 dlla 7

P eV W ST iy da ol 8 )l 0 g5 8
T Ay a5y dlentis Jea S

45



Practical Medical Entomology

rocks or vegetation. Alblall aall ol peaall cidll il salalls
Pupae of Simulium species LTI (i 1530 (5 1

1.The pupa bears a pair of prominent, branched, — il aadlall Hs'layjel iall daas |
external breathing gills, (respiratory tubes); their 3ty i A 3-S5 0 (L 455 a il
length, shape and number of branches provide Lele 55 e 5 Ll g Ll gla aa) g (e ’yitay

uscful taxonomic features for specics separation.  .§&'s¥ op) Jia @30 80 5 705 Clis
The branches float out of the cocoon. A EN A eyl gilang

2.Usually the pupal period lasts only two to six days a\—"‘t—-\——a o e sd ed 38 gy a0 3 yadils D
and does not depend on temperature (Figure 34). A2 o sl ot Sl gl Jsh aaitay VY Laid
(34 JS5) 5 sl

— breathing gills Lmizs ()&

k“j abdomen bl

LI 43 51,35 (34) JS&
Figure (34). Pupa of a simulid fly

Medieal imporianee of simulid i (black ies) (45 LTV G530 43000 2aty

1. Black flies are generally regarded as the second — 4yiaic sade yla'al U5 asud) il Xay ]
most destructive group of insects that afflict the — il dsia; Lgaaly (A Lol ) 37
health and economic well-being of humans. The ¥ =5 L 5 A LASH LY 2 iy cooliadl,
blood-feeding activity of the adult females transmits « Onchocerca Jie iia jaa LS 32e J 005
a variety of pathogens, notably Onchocerca,  Dpirofilaria s Mansonella «Leucocytozoon
Leucocytozoon, Mansonella and Dirofilaria. Uase 0. volvulus i Ml sasal L,
Onchocerca  volvulus  causes  Onchocercosis slaials & (531 (335 Y) Onchocercosis
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(Sowda), and has been the focus of one of the
World Health Organization’s largest programs.

2. In fact, much of the negative impact of black flies is
due to the effects of biting. Biting nuisance is
recognized as a major barrier to cconomic
development and rendered many areas in the
northern hemisphere uninhabitable.

Order: Diptera

Suborder: Nematocera

Family: Ceratopogonidae
(Culicoides species)

oThis family includes more than 50 genera. The most

medically important genus is Culicoides and the
most important species are Culicoides milnei, C.
grahamii and C. furens.

eThe members of this family have more or less
worldwide distribution.

Adults of Culicoides species
1.The adults of this genus are small dark flies.

2.They have long, delicate 15-jointed antennae which
are pilose in females and plumose in males.

3.They have long maxillary palps.

4.The thorax is slightly humped and covered dorsally
with very small but distinct black spots and
markings. A pair of black elongated depressions
called humeral pits are also present in all Culicoides
species on the dorsal surface of the anterior part of
the thorax.

5.The wings are short, broad and hairy with spotted
pigmentation. They are folded flat over the
abdomen when they are at rest.

6. In female the abdomen is more or less rounded at
its tip, but in the male there is small but clear pair of
claspers.

7.0Only the females have mouthparts adapted for
sucking blood (Figure 35).
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Figure (35). An adult fly of the genus Culicoides

Egs of licoidesspecie

1.They are brown or black in colour.
2. They are cylindrical or curved and banana-shaped
(Figure 36A).

3.They are laid in batches of about 30-130 on the.

surface of mud, wet soil, on decaying leaf litter,
manure, or on plants and in tree holes.

4. They usually hatch within about two to nine days,
depending on temperature and species.

Larvae of Culicoides species

1. There are four larval instars.
2.The last larval instar is cylindrical and whitish in
colour.

3.They are vermiform, smooth-bodied and have
brown or black conical-shaped head which bears a
small pairs of eyes and a pair of minute antennae
and mandibles.

4.The body is composed of small dark head followed
by a segmented body (3 Thoroacic and 9 abdominal
segments) devoid of any conspicuous structures
(hairs or bristles).

5.They are characterized by the presence of terminal
gills (Figure 36B).

6.The larval development 1s completed within 14-25
days, especially in warm countries.
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Figure (36). Culicoides
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1.The pupa is elongate and has a pair of long, (&1 ez sl Ly Jotaiih aun Cild ol 330 ]
conspicuous, thoracic breathing trumpets. 5,00 35 jalall S
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tubercles ending in a fine hairs.
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3.The last abdominal segment bears a prominent pair <l j, 5 e oy 5 aY Gikadl Tl L5 3
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Figure (37). Culicoides pupa

Medical importance of Culicoides

The biting midges are the most significant genus of
the Ceratopogonidae with respect to human health.
These midges usually are a serious nuisance to
humans because of their painful bite and ensuing
reactions in sensitive individuals. Moreover,
Culicoides species are vectors of pathogens that can
cause disease in humans and animals. In Central and
South America, Western and Central Africa, biting
midges are the vectors of filarial worms, Mansonella
ozzardi, M. perstans and M. streptocerca. These
parasites cause infection in humans that produces
dermatitis and skin lesions because the adult worms
are located in the skin, Culicoides are vectors of viral
disease in domestic animals and humans. Two of
these viruses cause human disease, including Shuni
virus (Nigeria, South Africa) and Oropouche virus
(Thailand, Brazil and Colombia).
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Phylum: Arhropoda

Class: Insecta

Order: Diptera

Suborder : Brachycera

Family : Tabanidae
eThere are many genera of tabanids and over 3000
species, but the most important from the medical
point of view are certain species of Chrysops
(subfamily  Chrysopsinae) and Tabanus and
Haematopota (subfamily Tabaninae).

Adults of tabanid flies

1. Adult flies are medium-sized to very large, stoutly
built flies, with large, prominent eyes.

2.The adults can be sexed by examination of their
eyes. In the female, there is a distinct space on top
of the head between the eyes (dichoptic condition).
In the males, the eyes are so big that they occupy
almost all of the head (holoptic condition).

3.The antennae are 3-segmented, but the terminal
segment is composed of several joints.

4. Only the females suck blood.
5.In tabanids the biting mouthparts always point
downwards from the head.

6. The thorax bears a pair of wings which have two
submarginal and five posterior cells and completely
closed discal cell in about center of the wing.

7. The presence or absence of coloured areas on the
wings and the way in which they held over the body
provides useful characteristics for distinguishing
between Chrysops, Tabanus and Haematopota.

8. The presence of a fleshy-type of empodium
between the tarsal claws and a hexagonal shaped
discal cell in the wings and biting mouthparts
identifies flies as Tabanidae (Figure 38A).

Adults of Tabanus species (horseflies)

1.They are medium to very large flies.
2.The mouthparts are smaller than those of Chrysops.

3.The wings are held over the abdomen in an open
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scissor-like fashion. They are often clear, but in
some species there are dark markings.

4.The shape and size of the antennae are diagnostic
features. The second and third antennal segments
have small but clear projections on the upper
surface, and the third segment has four small
subdivisions and is usually curved upwards (Figure
38B).

5.The antennae are much shorter and less conspicuous
than those of Chrysops species.
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Figure (38). Tabanus fly

A- Adult
B- Antenna (enlarged)
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1. Medium sized flies.
2. The mouthparts are relatively longer than those of
Tabanus and Haematopota.

3. The wings, which are held over the body such as in
Tabanus, have one or more transverse bands of
brownish colour (Figure 39A).

4.The most important diagnostic feature is that the
antennaec are longer than those of Tabanus and
Haematopota and the second segment does not bear
projection, while the third segment is divided into
four small subdivisions (Figure 39B).
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A- Adult
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Adults of Haematopota species (clegs or stouts)

1. They are medium sized dark grey flies.

2.The wings are dusty grey and speckied or mottled
and they are folded roof-like over the body (Figure
40A).

3. Although the antennae are similar to those of
Tabanus, they are slightly longer and the third
segment is straight not curved and has only three,
instead of four, small subdivisions, and does not
bear a dorsal projection (Figure 40B).
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Eggs of tabanid flies

1.They are laid in batches (100-800); the number in
batch depending on the species.

2.They are deposited on the underside of objects such
as leaves, plant stems, stones and rocks close to
their larval habitats.

3.They are mostly white creamy but in some species
they are orange or blackish-brown in colour.

4. They are elongated and curved or cigar-shaped
(Figure 41A).
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5.They hatch within 4-14 days, the time depending on
both temperature and species.

Larvae of tabanid flies
1.The larvae are cylindrical, but taper at both ends.

2.The head is dark, quite attenuated or even pointed
and can be retracted into the thorax.

3.They are white creamy, brown or even greenish in
colour.

4. The body consists of 3 thoracic and 8 abdominal
segments.

5.The important diagnostic feature is the presence of
prominent raised tyre-like rings which encircle
most body segments.

6.The first seven abdominal segments, but not the
last, have one pair of lateral and two pairs of
ventral obvious projections called pseudopods.

7.The last two characters easily identifies larvae of
tabanids.

8.The last abdominal segment bears dorsally a short
siphon which can be retracted into the abdomen and
a pyriform structure called Graber's organ which
is composed of 15 or less black globular bodies.
This organ is unique to tabanid larvae and can be
easily seen with the aid of hand lens (Figure 41B).

9.The larval development is characterized by being
long and may spend one or two years.

10.There are 4-9 larval instars.
11.The larvae migrate to drier ground to pupate.
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Figure (41). Eggs and larva of Tabanids

A- Eggs uﬂ.»ﬂ‘ -
B-Larva. 4O
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Figure (42). Pupa of tabanids

1. The pupa is chrysalis-like, without evident thoracic
segmentation and with a pair of mesothoracic
spiracles which are ear-shaped.

2.The head and thorax are combined to form a
distinct cephalothorax.

3.The abdomen is composed of eight segments, the
first seven are supplied with a pair of lateral
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spiracles, whilc segments two to six have an
encircling row of small backwardly directed spines.

4. The eighth abdominal segment is provided with 6
lobes which bear spine-like processes called caudal
aster (Figure 42).

5. After one to three weeks the adults emerge and
mate.

Medical importance of tabanid flies

The members of Tabanidae are considered to be
among the major dipteran pests of man and animals
worldwide. With respect to hygiene, the most
important genera are Tabanus, Haematopota and
Chrysops. The primary concern of public health is the
annoyance caused by feeding, and this can have a
significant negative effect on use of certain
recreational areas. The females of most species of
tabanid fly take a blood meal after inflicting a painful
bite with their piercing mouthparts. The majority of
tabanids seen in the wild are the blood-sucking
females. Males are rarely seen and can be
distinguished from the females because their
compound eyes touch each other whereas those of
females are visibly separated. Both adult male and
female horse flies feed on nectar at flowers but only
the females feed on the blood of mammals and other
vertebrates.

The greatest importance of tabanids lies in their power
of disseminating the pathogens. Chrysops discalis
(deerfly), a vector of tularemia in the western USA,
and Chrysops silicea and C. dimidiate are
intermediate hosts of Loa loa, a filarial parasite which
causes filariasis (also known as loiasis, Calabar
swelling, tropical swelling and African eyeworm). It
has been reported that deer flies cause considerable
irritation to fishermen, lumbermen, and other people
working outdoors in certain areas of USA. In addition,
tabanids have been documented as mechanical vectors
of more than 30 pathogenic agents of livestock.
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Practical Medical Entomology

Order: Diptera
Suborder: Cyclorrhapha

This suborder includes the following families:
1. Family: Glossinidae (Tsetse flies)
2. Family: Muscidae (Houseflies)
3. Family: Calliphoridae (Blowflies)

4. Family: Oestridae (Warble flies)

Family: Glossinidae

oAll the species of tsetse flies belong to the genus
Glossina.
eThe most important vectors of human diseases are:
1. Glossina palpalis
2. G. tachinoides
3. G. morsitans
4. G. pallidipes

oTsetse flies are the important vectors of a numbers of
trypanosomes infecting man and animals.

Order : Diptera

Suborder: Cyclorrhapha
Family : Glossinidae

Genus: Glossina (tsetse flies )

Adult tsetse fly

1. They are honey-brown or dark-brown flies that are
slightly larger than houseflies.

2. The most important characteristic features are the
proboscis which extends in front of the head and
the wing venation (Figure 43A).

3. The maxillary palps are long and lie very close to
the proboscis. It is not easy to distinguish them
except when the tsetse fly is feeding where the
proboscis is swung downwards while the palps
remain extending forwards (Figure 43B).

4. Each antenna consists of three segments. The last
segment is large and somewhat banana-shaped
while the first two segments are small and
inconspicuous. The last antennal segment bears near
its base the arista which in turn bears hairs only on
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the upper surface, but unlike Stomoxys these hairs
are branched giving the arista a feathery appearance
(Figure 43C).

5.These flies differ from other Cyclorrhaphous flies in
the arrangement of the wings on the abdomen. The
wings of the fly at rest are placed over the abdomen
like the closed blades of a pair of scissors.

6.There is a closed cell between veins four and five
which is called hatchet cell because it looks like an
upside down hatchet (Figure 43D).

7.The dorsal surface of the thorax has a pattern of
dark brown stripes and patches.

8. The abdominal segments (6 visible segments) may
be totally dark brown or black or have transverse
stripes.

9. The male tsetse fly has a prominent raised, knob-
like structure called the pygidium. This structure is
absent in female tsetse flies.
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Larvae of tsetse flies

1.Tsetse flies do not lay eggs, but they deposit larva,
one at a time.

2.The eggs hatch within the uterus which is supplied
with a pair of milk glands. The larvae obtain their
food by attaching their mouths to the teat-like
opening of the duct of milk glands at the anterior
end of the uterus.

3.There are three larval instars.

4.The larval development is completed after about 4
to S days. The third and last larval instar is white
creamy in colour and composed of 12 visible
segments. The last segment bears a pair of
prominent dark projections called the polypneustic
lobes which bear the stigmata.

5.The pregnant female containing the fully developed
larva is easily recognized, because the abdomen is
enlarged and stretched and the polypneustic lobes
can be seen through the abdominal integument.

6.The females deposit their larvae in shaded sites, on
loose friable soil, trees, rocks and in animals
burrows.

7. Soon after deposition, the larva bury itself under the
soil and after about 15 minutes the larval skin
contracts and hardens to form brown or dark
brown, barrel-shaped pupartum which has distinct
polypneustic lobes.

8. Inside the puparial case, the larva pupates.

1. The pupal stage requires 21 to 60 days or more,
depending on the species and temperature.

2. After pupal development has been completed the
fly emerges from the puparium, forces its way to
the surface of the ground and after 5-20 minutes
takes flight (Figure 44).
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Figure (44). Pupa of tsetse flies

Medical importance of tsetse flies

Tsetse flies cause painful bites and, during the day,
can be a nuisance where they occur in large densities.
There are about 30 known species and subspecies of
tsetse flies belonging to the genus Glossina. Only nine
species and subspecies, belonging to either the G.
palpalis or the G. morsitans group, are known to
transmit human African sleeping sickness (Gambiense
sleeping sickness caused by Trypanosoma brucei
gambiense) and Rhodesiense sleeping sickness caused
by Trypanosoma brucei rhodesiense.

Order: Diptera
Suborder : Cyclorrhapha

Family: Muscidae
Housefly (Musca domestica)

1.They are medium-sized flies; the females are larger
than males, varying in colour from light to dark grey.

2.The compound eyes are brownish in colour and are
closer together and slightly bigger in males than
females (Figure 45A).

3. Each antenna consists of 3 segments, the last one
which is the biggest bears a prominant arista which
has hairs on both sides, giving it a feather-like
appearance (Figure 45B).

4.The thorax is patterned dorsally with 4 equally broad,
dark, longitudinal stripes.
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5.The fourth longitudinal vein of the wing bends sharply
upwards, nearly meeting the third longitudinal vein
(Figure 45C).

6.The abdomen has a pattern of darker and lighter
markings.

7.The posterior 5 abdominal segments of the female are
fused at the end of the abdomen and are modified
into a tubular ovipositor.
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Figure (45). Housefly
A- Adult  4a8, 400

B- Antenna
C- Wing ( numbers indicate vein numbers)

1.The eggs are deposited in batches of 100 to 150.

2.They are white creamy and look-like banana-shaped
(Figure 46A).

3.The eggs hatch after only 6-12 hours.
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Larvaé of housefly

1. There are three larval instars.

2.The last larval stage is about 12 mm long, white-
milky, with blunt posterior end and pointed anterior
end.

3. They have no spicules and legs.

4.The head bears, a pair of dorsal lobes, a pair of
clawed mouth hooks used for boring into food and
for clinging to objects, and a food channel, through
which the food is introduced into the pharynx.

5. At the anterior and posterior ends of the body,
there are a pair of spiracles; the posterior ones are
more clear and they are D-shaped with long sinuous
slits and a central button (Figure 46B,C).

Pupaof housefly

1. Pupation occurs either in the dry soil underneath
larval habitats, animal manure or rubbish dumps.

2. Pupation starts with the larval skin, of the third-
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instar larvae, contracting, hardening and turning
dark brown, after which a barrel-shaped structure,
the puparium is formed (Figure 46D).

3. This stage lasts about three to five days in warm
weather. In cold climates the pupa is the over-
wintering stage.

4. The adult fly emerges through a circular seam on
the head end of the puparium and, after its wings
have straightened out and hardened, takes flight.

5. Mating takes place within a few days after
emergence and 2 or 3 days later the first batch of
eggs is laid.

Medical importance of housefly

Due to the habit of foraging on different unhygienic
matters such as feces of humans and other animals
and then the food of humans, coupled with the habits
of vomiting during feeding and defecating on food,
housefly can transmit a large number of diseases to
humans. It has been recorded that housefly can act as
physical carriers for the causative agents of more than
100 diseases either by the feet, body hairs, mouthparts
or by their vomit (Table 4).

Table (4). Diseases transmitted by houseflies
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Bacterial Diseases Viral and Rickettsial Parasites and Arthropodes
Diseases
Bacillary dysentery Poliomyelitis Entamoeba histolytica
{Amoebic dysentery)
Typhoid and paratyphoids Trachoma Eggs of human cestodes
Cholera Coxsackie virus Eggs of human nematodes
Tuberculosis Infectious hepatitis Eggs of some myiasis producing flies
Leprosy
Anthrax

Family: Muscidae
Genus: Fannia
(The lesser housefly or latrinefly)

1. The members of the genus Fannia resemble house
flies but are generally a little smaller.
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3.

. They have

. They have 2-3 dark longitudinal stripes on the

dorsum of the thorax.

.In Fannia vein four of the wing is more or less

parallel to vein three. The sixth vein is much
shorter than in Musca and Muscina.

bare (completely devoid of hair)
antennal arista.

. Two species of Fannia are commonly encountered

in houses, namely Fannia canicularis (the lesser
housefly) and F. scalaris (the latrinefly).

The lesser housefly F. canicularis

.It is grayish, non-metallic domestic fly (measures 5
'to 6 mm in length).

It possesses 3 dark longitudinal stripes on the

dorsum of the thorax (Figure 47).
It has a bare antennal arista.

4. The fourth longitudinal vein does not approach vein

5

6.

7.

8

9.

3 at an abrupt angle.

.The eggs resemble those of the common housefly

and laid on food of man and also in urine-soaked
bedding of man and animals, human and animal
excreta and in poultry litter. They hatch in about
one day.

The larva is quite different from that of Musca and
other medically important flies. It is flattened
dorsoventrally and has branched fleshy processes
extending out from the body segments which bear
small spiniform secondary processes.

Under favorable conditions, the larval period
requires about one week.

. Pupation takes place in dry areas. The puparium is

brown in colour and is similar to the shape of the
larva.

After one to two weeks, the adult fly emerges from
puparium.
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Anal veins
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Figure(47). The lesser housefly Fannia canicularis

A- Adult fly
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B.Wing of the lesser housefly, Fannia canicularis, showing the vein( M1+2 ) not curved to meet the vein ( R4+5)

and the second anal vein curving forward towards the first anal vein.
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C. Wing of the housefly, Musca domestica, showing the fourth longitudinal vein (M1+2 ) curving forward to

nearly meet the vein( R4+5) at the wing margin.

The latrinefly ( Fannia scalaris )

1. The life cycle of F. scalaris is similar to that of F.

canicularis except a few minor differences.

2.The eggs are commonly deposited on human and

animal faeces,hence name latrinefly.

3. The larvae are very similar to those of F.canicularis

except that the fleshy processes are relatively larger
and thicker. Moreover, the secondary processes

are also thicker, thus giving them a feathery
appearance.

4.The pupae are very similar to those of
F.canicularis.

Medical importance of Fannia flies

There are two common species of Fannia which are
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of minor medical importance, namely Fannia
canicularis (lesser housefly), which occurs worldwide
and i1s commonly encountered in houses, and Fannia
scalaris  (latrinefly), which has an almost
cosmopolitan distribution and is less common in
houses. Fannia canicularis often vies with M.
domestica as the most important pest fly in
households, especially in temperate countries. Many
of the pathogens transmitted by houscfly are probably
also spread by Fannia species. They have been
incriminated in cases of aural and urogenital myiasis,
and larvae are sometimes found in stools, but true
intestinal myiasis does not occur in humans. Some
Fannia spp. have forensic importance due to their
behaviours of laying eggs on decomposing carrions or
corpses.

Family : Muscidae

Genus : Muscina
Species : Muscina stabulans
(The large housefly)

1. Itis slightly larger than housefly.

2. It can be easily differentiated from both Musca and
Fannia in the vein four of the wing curves slightly
but clearly upwards towards vein three (Figure
48A).

3. As in case of Musca, the arista has hairs on both
the upper and lower sides (Figure 48B).

4. The adult fly has four dark brown longitudinal
stripes on the thorax.

5.The eggs, which are deposited on different habitates
such as rotting fruits, cooked and raw meats and
human and animal faeces ,hatch after one to two
days and the larva resemble those of the housefly,
but can be easily differentiated by the structure of
the posterior spiracles. In M. stabulans, the
spiracular plate is almost circular, not D-Shaped as
in the housefly. The mouth hooks (2 hooks) are of
equal size.

6. The puparium is similar in shape to that of
M. domestica and the pupal period is about one to
two weeks.

Molan AL, Faraj AM, Hiday AM
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Family: Muscidae
Genus: Stomoxys
Species : Stomoxys calcitrans (Stablefly)

1. Although it resembles the common housefly, it can
be easily distinguished by its proboscis, which is
designed for sucking blood.

2. The non-retractable haustellum is long and
chitinized and projects clearly in front of the head
(Figure 49A).

3. Inside the terminal portion of the proboscis are
prestomal teeth, which are exerted at the time of
feeding and rip open a hole in the skin through
which the entire biting apparatus, including the
labium, is introduced.

4. In contrast to tsetse flies, S. calcitrans is smaller
and when at rest its wings are not placed
completely over the body in a closed scissor-like
fashion as in tsetse flies, but are kept apart as in
housefly. The hatchet cell is absent in case of S.
calcitrans (Figure 49C).

5. As in Muscina, but not in Musca and Fannia, vein
four curves gently towards vein three in case of S.
calcitrans.

6. The arista of the third antennal segment differs
from Musca, Muscina and Fannia in having hairs
arising from only the upper side (Figure 49B).

68

(el QLA satilal)
ot s e o s Qs 94 gl ;i
(Sl 49ld) (ol FaullS gt 90 g 2 9l

53] yiall LA 4025 ¢ 4l 138 O e T e 1
oyl 8 Akl gy A gy 0 e S 45 Y
‘ 2 Ll 0
e el Jaha (I adals oSy (53 Ganall 2
T a9 ol W alal 55057 it ¢S g e 40 6
(49A dS-:)
PR Ry Rl AJJ’_A]\o_)JSaLu‘_)J.\_\‘rJ\-‘ULn“
Aoy J")L‘-“ Sl dsadla S alalt 8
il 25

il e et S Guna€ ge i 003 (55 4
_,.S.\La.\_:::j m}—a‘wwu\g:w
dalSdS.m_lcm:;_'lYLg-\A-\A\ ol dalylt c_..a_,_\

& Jaliga LS Gladll Saldl apl) Loy puall e

A A LS eyl 5 LSy (oo (ood LS
U NP - EPPEIVR- P 11 - Wl E s O |
- (49C J83) (i indlS GaseS o i

Bounsa uin (o gl OS5 S ge s (3.5
d)-’J\ blAJ'l.luUa.Ll e\)“ _);.“_f\A_usLub_g
comi S S ga i s G4 G

Lae Jlatdii L) i) AN Lakadll selile alias 6
la 3 s35] Cus (g Ly Ui gay S ga el 0
L gl el N palaimad el s e
.(49B J83)




7. Both males and females are vicious biters and suck

blood from variety of wild and domesticated
animals; they also feed on man.

8. The eggs are white creamy and resemble those of
houseflies. They are usually deposited in batches of
less than 20. They are usually deposited in horse
manure which is mixed with straw and hay. They
hatch within 1-4 days.

9. The larvac are creamy colourd maggot and
resembles that of the housefly but it differs from it
in the arrangement of two posterior spiracular
plates which are widely separated. They are
approximately round in outline and lack a
peritreme. The spiracles are S-shaped and are
widely separated from each other. Moreover, there
is a poorly defined central button.

10. The larval period usually lasts about one to 4
weeks depending on the temperature.

11. The pupation takes place in dry areas near the
habitate of larvae.

12. The puparium is chestnut-brown and resembles
that of the housefly, but can be differentiated from
it by possessing the posterior spiracles widely
separated.

13. The puparial stage lasts 6-28 days.

14. The life-cycle from egg laying to adult
emergence may last from 2-9 weeks depending
mainly on temperature.
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Practical Medical Entomology

Order: Diptera
Family: Calliphoridae
o This family includes many species. They lay their
eggs on organic materials such as dead animals,
excrement, open sores, or exposed cooked or
uncooked food, or even on live animals. The eggs
hatch into maggots, which proceed to eat the
material around them. All have three larval instars.
e The medically important species within this family
are:
1. Cordylobia anthropophaga (Tumbu fly).
2. Auchmeromyia senegalensis (Congo floor
maggot fly).
3. Cochliomyia hominivorax (New World Screw-
Worm).
4. Chrysomya bezziana (Old World Screw-Worm).

Cordylobia anthropophaga

1. It is known as the mango or tumbu fly.
2. The adult fly is big fly yellowish to light-brown in
colour.

3.1t has two dark gray dorsal longitudinal stripes on
the thorax.

4. There are four visible abdominal segments which
are more or less equal in length (Figure 50A).

5. The wings are slightly brownish.

6. The female fly lays eggs in batches (200-300 eggs)
on dry soil and sand in shaded places, contaminated
with the urine or faeces of man and animals.

7. The eggs are white and banana-shaped.

8. They hatch within 3 days.

9.The hatching larva attaches itself to suitable host,
including humans, and by its strong hook-like
mouthparts penetrates the skin and buries itself
completely except for its posterior spiracles for
taking air.

10. Within the subcutaneous tissues, the larva
undergoes two moults, so it has three larval instars
which are morphologically dissimilar.
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11. The last larval instar is white-yellowish in colour
and broadly oval-shaped maggot. The body is
covered with  numerous small spines, usually
arranged in transversc rows (Figure 50B).

12. The posterior spiracles devoid a sclerotised

peritreme, the button is unclear and the three
spiracular slits rather sinuous.

13. The mature larva gets out from the boil-like
swellings on the skin and fall to thc ground where it
buried itself and transform into puparium.

14. After about ten days, the adult fly emerges.

abdomen .k
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Aiichkmeromyia senegalensis (or A. luteola)
. Congo floor-maggot fly

1. It differs from C. anthropophaga in the shape of the
second abdominal segement which is about twice
as long as any of the others, while in the tumbu fly
all segments are about equally long (Figure 51A).

2. The female fly lays eggs on the dry sand floor of
mud huts. They hatch after 1-3 days.

3. The hatching larva hides itself in cracks and
cervices in the hut floor and at night it takes blood-
meals from sleeping people within the nut.

4. There are three larval instars and under optimum
conditions, the larval development is completed
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within 3-4 weeks but may be longer depending on
the feeding.

5. The last larval instar is not covered with small
spines. The spiraculr plates, at the end of the
abdomen are widely separated, lack a distinct
peritreme and have three spiracular slits (Figure
51B).

6. Mature larva pupates in cracks or directly on the
surface of the mud floor of nuts.

7. The adult fly emerges from the puparium after
about two weeks.
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(New World Screw-Worm)

1. Adults are metalic green to bluish-green in colour
and have three clear dark longitudinal stripes on the
dorsum of the thorax (Figure 52, 53A).

2.The face of the fly is orange, yellow or reddish
while the eyes are deep red in colur.

3. The eggs are laid on the edges of wounds, sores or
even small scratches, on infected and even healthy
mucous membranes of the nasal passages, mouth
and vagina.

4.Eggs hatch within 10-24 hours and the resultant
larva bury deeply into the living tissues.

5. There are three larval instars.
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6. The last-instar larva is typically maggot-shaped but
differs from houscfly maggot by thc presence of
clear bands of small spines cncircling the anterior
margins of body segment.

7.The peritreme of the posterior
incomplete at the button.

spiracles is

8. The mature larva wriggles out of the wounds or
passages and drop to the ground where it burys in
the soil and pupates.

9. The adult fly emerges from the puparium within ten
days in warm weather but in cooler weather this
period may be prolonged for weeks or even months.
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Figure (52). Cochliomyia hominivorax

Chrysomya bezziana
(Old World Screw-Worm)

1. It is also known as the Old World-Screw worm fly
or Screw worm, named to honor the I[talian
entomologist Mario Bezzi.

2. This fly is widely distributed in Asia, tropical
Africa, India and Papa New Guinea. It has also been
found in other countries such as Iraq, Saudi Arabia
and Iran.

3. The adult fly can be identified as metallic green or
blue with a yellow face while the larvae are smooth,
lacking any obvious body processes except on the

- last segment.

4. The adult flies are similar to Cochliomyia
hominivorax, but they lack the distinctive
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Practical Medical Entomology

longitudinal thoracic stripes, and the dorsal surface
of the squama is covered with fine hairs (Figure
53B).

5. The fly feeds on decaying organic matter, while the
fly larvae feed on the living tissuc of warm-blooded
mammals as opposed to necrotic tissues that many
other fly larvae feed on. Since the larvae can cause
permanent tissues damage, C. bezziana has led to
much public concern.

6. The life cycle of this fly is very similar to that of
Cochliomyia hominivorax. The eggs ( 150-500 ) are
deposited on wounds, open sores, ulcers, scratches
or on mucous membranes.

7. The eggs hatch after 24 hours and newly emerged
larvae burrow through the skin to the underlying
tissues. Larvae complete their development in 5-6
days and then get act of the wounds and drop to the
ground, where they bury themselves and pupate.

8. The puparial period lasts about one to several weeks
depending on the environmental conditions. The
life cycle from egg to adult usually takes about 2-3
weeks.
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Order: Diptera
Family: Sarcophagidae (The flesh flies)

This family includes the flesh flies, which are large,
gray insects with longitudinal black stripes on the
dorsal surface of the thorax. The medically important
genera within this family are Sarcophaga and
Wahlfahrtia. They have a worldwide distribution.

Sarcophaga carnaria

1. The flesh fly is characterized by having three
black longitudinal stripes on the dorsum of the
thorax and a checkered (chess-board) light and dark
upper abdominal surface (Figure 54A).

2. The antennal arista is spinose on both anterior and
posterior margins of its basal half, bare on its distal
half.

3. The fourth vein of the wing bends very sharply
forward before proceeding to the margin of the
wing, where it ends nearby the outer termination of
the third vein.

4. The hypopygia of the males are large, clear,
chitinized structures, somewhat reddish in colour,
and of diagnostic importance.

5.The females are larviparous and deposit their
larvae in feces or decaying meat or fish. Sometimes,
they deposit their larvae on the anus or nearby
rectal mucosa of persons sitting on the seats of out-
door latrines.

6. There are three larval instars (Figure 54B).

7. They can be distinguished from those of Callitroga
and Calliphora by more distinctly narrowed
posterior end, pit-like depression within which the
posterior spiracles are located and in that the
anterior spiracles of the third instar are
characterized by being larger, fan-shaped, with 15-
18 very short, closely massed, finger-like processes
arranged in 2 irregular tows, bearing the spiracular
openings. The anterior margin of each body
segment bears delicate, finely pointed dark spines
which are arranged in bands.

8. The pupa is dark brown, elongate-ovoid, and has a
distinctive posterior pit at the base of which the
spiracles are found.

. .Molan AL, Faraj AM, Hiday AM
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9. The other medically important species of the genus

Sarcophaga are S. fusciauda and S.carnaria.

LUIS Lald oS s 5 Mansd Lald oS sl 4

LU S Lpld S s pal) 4353 ,(54) S
Figure (54). Flesh fly Sgrcop_haga carnaria
A- Adult fly &4

B-Larva

1.The members of the genus Wohlfahrtia are
characterized by being hairy flies about as large, or
little larger, than blue boftles and having three
distinct black lines on the dorsum of the thorax.

2. Adults of this genus may be easily distinguished
from species of Sarcophaga by the spotted rather
than checkered pattern of the dorsal surface of the
abdomen (Figure 55).

3. As with Sarcophaga, adults of Wohlfahrtia are
larviparous and deposit their larvae in wounds, sores
and ulcerations on man and animals and cause
myiasis in these hosts.

4, Larval development takes 7-12 days, mature larvae
drop to the ground and bury amongst loose soil and
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then pupate.

5. Adults emerge from the puparia after 7-14 days.

6. The other medically important species of this genus
are W. vigil and W. nuba.
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Figure(55). Wohlfahrtia magnifica

Order: Diptera

Family: Cuterebridae

Genus: Dermatobia

Species: Dermatobia hominis (Tropical warblefly)

1.This species is the only speices of medical
importance. The larvae cause myiasis in humans.

2.The adult is a large, stout fly and is a little larger
than blue bottles, but have a similar dark blue
metalic-coloured abdomen, dark bluish-gray
thorax and yellowish head.

3. It is readily distinguished from blue bottles by the
absence of the prominent bristles or hairs on the
thorax.

4.Both males and females are dichoptic with
relatively small eyes (Figure S6A).

5. The adults can be readily speparated from all other
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Practical Medical Entomology

flies of medical importance by the mask like flap
that hangs down from the head and hides the
vestigial mouthparts.

6. The females are oviparous. They glue their eggs to
the lateral or ventral margins of the abdomen, or
thorax of other arthropods, especially blood-sucking
ones.

7. The eggs do not hatch until the insects carrying
them settle on humans and other warm-blooded
animals, or even birds to take blood-meal. The
larvae then emerge from the eggs, which are still
attached to the insect carrier. They fall on to the
host's skin and burrow through the epidermis to the
subcutaneous tissues.

8. There are three larval instars. The first-instar larva
is almost cylindrical in shape, and has the anterior
half of the body covered with many spines of two
different sizes.

9. The second-instar larva have completely different
shape, being enlarged anteriorly but with the
posterior half of the body narrower, giving the
appearance of a bottle with a long neck. The middle
segments are provided with  thorn-like spines
(Figure 56B).

10. The third-instar larvae are more or less oval and
have relatively small spines on the anterior
segments. Each larva has a pair of very clear
flower-like anterior spiracles while the posterior
spiracles are less conspicuous and slit-like in shape.

11. It has a pair of small but stout curved mouth hooks
on the ventral surface.

12. The larval developmet lasts 5-12 weeks and the
mature larvae drop from the skin to the ground
where they pupate just under the surface of the soil.

13. Adults emerge from the puparia after about 3-4
weeks.
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Figure (56). Dermatobia hominis
A- Adult fly A&l ads.
B- Larva ( second-instar larva) (1 jaall) 48, -

Order: Diptera
Family: Oestridae

1.This family includes many genera and species but
the medically important species are: Oestrus ovis,
Hypoderma bovis and H. lineatum. They
occasionally cause myiasis in man.

2The members of this family occur almost
worldwide.

Oestrus ovis
(sheep nostril, sheep warble or botfly)

1. Adults of O.ovis are a little bigger than the common
housefly.

2. The head is large, broad and pale yellowish-brown,
with small round pits containing black tubercles.

3. The thorax is pale yellow in colour and coverd
dorsally with many small black tubercles.

4. The abdomen contains dark brown or blackish
marks and light grayish or almost yellow marks.

5. Oestrus ovis, instead of laying eggs, deposits its
larvae or maggots in the nostrils of sheep, goats and
some other animals such as deer. This fly
commonly attacks people and deposits larvae in the
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eyes.

6. The maggots crawl into the nasal passages and
during the next few weeks, molt twice.

7. The mature larvae are cylindrical, have large
conspicuous mouthparts and have the segments
covered with small spines which are mostly
confined to the ventral surface.

8. The mature larvae come out of the nose, drop to the
ground and pupate.

9. Adult flies emerge from the puparia after about 3-6
weeks.

Hypoderma bovis
(cattle warbleflies or cattle grubflies)

1. The adult fly is a stout, hairy fly that resembles a
bee. The thoracic hairs are mainly yellow and the
posterior ones are black while the apical abdominal
hairs are yellow (Figure 57A).

2. The females are oviparous and each female attach
hundreds of eggs to hairs on the legs or body of
cattle.

3. Within seven days the eggs hatch into tiny, white,
spiny larvae (called 'bots' hence the name botflies)
that crawl down the hairs and burrow through the
skin and invade the subcutaneous tissues (Figure
57B).

4. The larvae spend months near the esophagus or the
spinal canal and eventually migrate to the vertebral
region, where they produce small swellings or
warbles in the skin.

5. They make a tiny hole in the skin for air, and then
increase in size and turn dark brown.

6. In the spring or summer, the larvae emerge through
the holes, drop to the ground and pupate.

7. They crawl under loose soil and in 2 to 7 weeks,
depending on the temperature, adult flies emerge.
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(b2 Lapsgpia) Akl L gl 33 (57) Js&
Figure (57). Cattie warblefly (Hypoderma bovis)
A- Adult fly 4y 4.

B-Larva 4dj.q

It is very similar to Hypoderma bovis except thatin H. (8 +Lifiuly (i 53 La o saila 433 5 € 4570 4085
lineatum the thoracic hairs are brownish-black and GG Ao La o guls Alla 835 alall il et
white and are arranged more uniformly, and the apical <l el ol 38T QUG T, A5 Yo g eliaty g 3350
abdominal hairs are reddish-orange (Figure 58). (58 JS8) 8y g il ANES 50 (585 4G slall Akl

Figure (58). Hypoderma lineatum a3 L 9uda (58) Js&
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Order: Diptera

Family: Gasterophilidae
This family includes many genera and species but the
most important species from the medical point of
view belongs to the genus Gasterophilus, such as G.
intestinalis and G. pecorum.

Gasterophilus intestinalis
(horse botfly or horse warblefly)

1. Adults of Gasterophilus resemble bees in size and
colour (Figure 59A).

2. They also resemble those of Hypoderma but the
ovipositer of the female is usually protuberant,
giving the abdomen a pointed appearance.

3. The fly attaches its eggs to hairs on the legs or
bodies of horses; a female may lay more than one
thousand eggs in an hour or two.

4. When embryogeny is completed, the larvae pop out
when they are brushed by the moist, warm lips of
the horse. These spiny larvae become attached to
the horse's lips or tongue, burrow into the
membranes of the mouth, and make their way to
the stomach through various tissues.

5. After some months of growth, the larvae pass from
the body of the host with the feces, drop to the
ground and pupate.

6. The mature larva is cylindrical and has well
developed spines on the first seven to eight
segments , and often a few spines on the following
segments. The posterior spiracular plate has three
distinctly curved slits clearly distinguishing the
larvae from those of Hypoderma and Oestrus
species (Figure 59A).

7. Adults emerge form the puparia within 5-7 weeks
later.
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(sl Bania iR A3 ) Jardd) i k3 (59) s
Figure (59). Gasterop_hilus_ intestinalis
A- Adult fly  4&dG Ak

B- Larva

Medical importance of myiasis-producing insects

Myiasis is the infestation of live human and vertebrate
animals with dipterous larvae (maggots) which feed
on the host’s dead or living tissue, body liquids, or
ingested food. Myiasis may be classified into two
different ways; the location of the affected area such
as cutaneous, nasopharyngeal, ocular,
intestinal/enteric and urogenital or according to the
relationship between the host and the parasite such as
obligatory, facultative, or accidental. Myiasis is the
fourth most common travel-associated skin disease
and cutaneous myiasis is the most frequently
encountered clinical form. In addition to the damaging
effects of myiasis itself, various additional
complications can arise from myiasis, such as
secondary microbial infections and secondary
infestations by other insects. The Table below shows
the types of myiasis and the producing insects.
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Table (5). Types of myiasis and the producing insects

Type of myiasis

Produang insect

Furnacular myiasis

Dermatobia hominis (human botfly), Cardviobiua anthropophaga (African tumbo-
fly), Wohlfahrtia vigil, and the Cuterebra species.

Wound (traumatic) myiasis

Cochliomyia hominivorax and Chrysoma bezziana and Wohlfahrtia magnifica.

Crecping (migratory) myiasis

Gasterophilus species and Hypoderma species

Ocular myiasis

Oestrus ovis (sheep nose botfly) and Dermatobia hominis (human botfly).

Nasal myiasis

Chrysoma bezziana, Oestrus ovis, Rhinoestrus purpureus (Russian gadfly).

Urogenital Flies from several genera, mainly Fannia, Lucilia and Wohifahrtia, may cause
urogenital myiasis.
Phylum: Arthropoda Fa N allaiis : dadil

Class: Insecta
Order: Siphonaptera

This order includes many families but the most
important medically are the Pulicidae which includes
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the genera Xenopsylla, Pulex, Tunga and — sullirugifin guiaglaig ¢ uSlgull g Duisiy)
Ctenocephalides, the Leptopsyllidae containing  4lile y S siud um (..A_,le g,‘-\.an _,.\.u] 4_141:- 5

Leptopsylla and the family Ceratophyllidae which
includes the genus Nosopsyllus.

1. They are small, wingless, medium to dark brown,
shiny insects.

2. The bodies are compressed laterally.

3. Both sexes suck blood.

4. The legs are long and strong, the hind pair is
especially long and is adapted for jumping.

5.The head is roughly triangular in shape, bears a
pair of clear black eyes and short 3-segmented
antennae.

6.In some species a row of teeth-like spines, called
genal comb or genal ctenidium, is present along the
bottom margin of the head capsule.

7. The thorax is composed of three segments, the pro-,
meso- and metathorax.

8.In some species the posterior margin of the
pronotum (the sclerite of the prothorax) bears a
row of teeth-like coarse  spines forming the
pronotal comb or pronotal ctenidium.

9. Some genera of fleas lack both the pronotal and
genal combs and called combless fleas, while in
some other genera both combs are present.
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10. The  abdomen is compressed laterally, and
consists of 10 segments, of which the terminal 3
are modified in relation to the anus and external
genitalia.

11. The 9" segment is provided with a unique
saddle-shapped structure called the pygidium,
which is possibly sensory in function.

12. The adults can be readily sexed by examining the
tip of the abdomen.

13. In males the abdomen has an upturned appearance
due to the presence of a pair of claspers and the
aedeagus (Penis).

14. In the female the tip of the abdomen is more
rounded than in the male. The chitinous
spermatheca or seminal receptacle; which is
situated approximately in the midplane of the 7™
segment, is easily seen in cleared mounts. This is a
valuable organ for species differentiation.

Order: Siphonaptera

Family: Pulicidae

Genus : Pulex

Speices : Pulex irritans (Human flea)

1. The head is normally rounded.
2. The labial palps are strongly chitinized
3. The thoracic segments are not foreshortened.

4. The genal and pronotal combs are lacking.

5. A pair of clear eye spots are present.

6. The antepygidial bristles are short.

7.The outer plate of the male clasper is large and
distinct.

8. The seminal receptacle (spermatheca) of the female
is not strongly chitinized.

9. The meral rod is lacking (Figure 60).
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Figure (60). Human flea Pulex irritans

A-Male sU-i
B-Female AN -w

Order : Siphonaptera

Family : Pulicidae

Genus : Xenopsylla

Species : Xenopsylla cheopis (Tropical Rat flea)

1.This species resembles Pulex irritans with the
following important exceptions:
a.The antepygidial bristles are long and stout.
b.The seminal receptacle (spermatheca) of the
female is larger and more conspicuously
chitinized.
2.This species is common on rats in the tropics
(Figure 61).
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Figure (61). Xenopsylla cheopis

A- Head and first three thoracic segment
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Order: Siphonaptera

Family: Pulicidae

Genus: Tunga

Species:Tunga penetrans (Chigoe, or “Nigua” of
Latin America)

1.The fornts of this species is sharply angled.

2.The labial palps are lightly chitinized and consists
of less than three segments.

3.The 3 thoracic segments are markedly foreshortened.

4.The meral rod, the genal and pronotal combs are
lacking.

5.1t is distributed throughout tropical America (its
original home) and tropical Africa (Figure 62).
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Order: Siphonaptera

Family: Pulicidae

Genus : Ctenocephalides

Species : Ctenocephalides canis (Dog flea)

1.The members of this genus have both genal and
pronotal combs.

2.The head of C. canis is short with more or less
rounded fronts.

3.The front tooth of the genal comb is much shorter
than the second.

4.This flea is cosmopolitan in its distribution on dogs
and man.

5.This flea requires differentiation from C. felis (the
cat flea), which has a longer, narrower head, and
in which the front tooth of the genal comb is not
clearly shorter than the second.
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1.The members of this genus have a conspicuous
pronotal comb but no genal comb.

2.The eye-spots are well developed.

3.In Nfasciatus, the comb has approximately 18
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teeth.

4.The terminal segment of the antenna
joined.

5.The common host of this flea is Rattus norvegicus
and it is distributed throughout the temperate zones
of the world.

is distinctly

Order: Siphonaptera

Family: Leptopsyllidae

Genus : Leptopsylla

Species: Leptopsylla segnis (Ctenopsyllus segnis)

1. The head is subangulate at the fronts.

2.There is a pair of blunt-toothed genal combs but
no pronotal comb.

3. The eye-spots are lacking,.

4. A pair of short blunt spines is located just lateral to
the angle of the fronts.

5.1t is a common flea on mice and rats in the Eastern
Hemisphere (Figure 64).
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Practical Medical Entomology
Eggs of fleas

1.They are very small but they are visible hardly
without hand lens.

2.They are oval or roundish in shape.

3.They are white or yellowish in colour.

4.They do not have any sculpturing or pattern (Figure
65).

5.They are usually covered with dirt and debris
because they are coated with sticky substance.

6.They are laid in small batches of about 15-30 eggs
per a day.

7.They hatch within about 2-14 days depending on
the species, temperature and humidity.
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Figure (65). Ova of flea

The larvae of the fleas

1. They are minute and legless.

2. The body is composed of small head (which bears a
very small pair of antennae) followed by 13
similar segment, the first 3 represent the thorax.

3. Each body segment bears a circle of setae near the
posterior border.

4.The last segment ends in a pair of finger-like
ventral processes called the anal struts (Figure 66).

5.The last two characters are important diagnostic
ones and distinguish larval fleas from all other types
of insects of medical importance .

6. The larval period may last as little as 10-21 days,
and may be prolonged more than 200 days by
unfavourable conditions.

7. At the end of the larval period, the larva spins a
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Figure (66). Larva of flea

The pupae of the fleas Sl g0

1.The cocoon which contains the pupa is 4333 lGs<s el nall e &5 dall 4255 Y21 515G |
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distinguish it from its surroundings (Figure 67).

2.The pupal period is about 7-14 days, but this period
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Figure (67). Fleas pupa inside the cocoon
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Miedical inipoFiaiice of fleas

1.Bites of fleas cause itching and scratching with
possibility of secondary bacterial infection.

2.Flea saliva can induce hypersensitivity in some
individuals.

3.The ability of fleas to transfer from one host to
another, coupled with the ability of some fleas to
attack a range of hosts, facilitate the possible
transfer of pathogens including viral, bacterial and
parasitic diseases.

4.The main fleas species that attack humans include
the cat flea Ctenocephalides felis, the dog flea C.
canis and the human flea Pulex irritans.

5.Cat fleas are the intermediate host for the dog
tapeworm ( Dipylidium caninum) which is easily
transmitted to humans.

6.Some fleas are vectors of murine typhus caused by
Rickettsia typhi. This is transmitted from rats to
humans by particular rat fleas, typically Xenopsylla
cheopis.

7.Vectors of plague (black death) which is caused by
the bacterium Yersinia (Pasteurella) pestis which is
transmitted mainly by the rat-flea (Xeropsylla
cheopis) from the black rat Rattus rattus to humans.
Plague still occurs in various parts of the world.

Phylum: Arthropoeda
Class : Insecta
Order: Anoplura

1. This order includes two important families:
a. Family Pediculidae, which includes the body
louse  (Pediculus humanus corporis)and the head
louse (P. h. capitis).

b. Family Pthiridae, which includes the pubic or
crab louse (Prhirus pubis).
2. Lice are relatively small, wingless insects, which
are distinctly flattend dorso-ventrally.
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3. They have easily recognized and comprises of 3-5
jointed antennae.

4. They have 3 pairs of large conspicuous legs, each
ending in a tarsal claw. Adapted for clinging to
hairs or fibers.

5.The spiracular openings are dorsolateral in their
position.

6.Head, body and pubic lice are hemimetabolous
insects which pass through 3 nymphal instars.

1. They are small, grayish and wingless insects, with a
soft but rather leathery integument.

2. The females are bigger than the males.

3. The head bears a pair of unobvious eyes and a pair
of short 5-segmented antennae.

4. The legs are stout, well developed and each ends
with a large curved claw.

5. Only one pair of spiracles is present on the thorax
and a prominent pair of spiracles on the first six
visible abdominal segments, but not the last.

6. The mouthparts of the louse consist of a flexible,
sucking, tube-like mouth, called haustellum and
differ from those of most other blood-sucking
insects in that they do not constitute a projecting
piercing proboscis.

7. In female lice, the tip of the abdomen is bifurcated
and contains a pair of small gonopods which grip
fibers of clothing. A small genital opening is located
between these gonopods (Figure 68A).

8. In the males, the abdomen is not bifurcated and the
gonopods are lacking, but a small distinct penis is
present (Figure 68B).

9. Both sexes suck blood.
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Figure (68). Pediculus humanus corporis

A- Adult female

C-Egg

Adults of Pediculus humanus capitis (head lice)

1. They are similar to those of body lice except that:
a-The head louse is usually slightly smaller and
usually darker than the body louse. b-The antennal
segmentation is less distinct in case of head louse.

2. Actually these morphological differences are not
very important because these two species are site
specific.

3. Some authors’ regard them as subspecies as they
can interbreed under laboratory conditions.

Adults of Prhirus pibis (pubie e

1.The pubic louse is generally smaller than head and
body lice and is easily distinguished from them.

2.There is less differentiation between the thorax
and abdomen.

3.The body is nearly broad as long.

4.The middle and hind legs have massive claws while
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the front pair has smaller claws.

5.The shape of the body, the presence of large claws
on thc middle and hind legs and the sluggish
movement have resulted in the pubic louse being
called the crab lause (Figure 69A).

6.The pubic lice remain attached by their mouthparts
to the same site for many days.
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Eggs (nits) of lice Jalil) (Gitsa) s

1. Eggs are laid within a day or two after the female
louse become sexually mature and is fertilized.

2. Head lice deposit their eggs on the hairs of the
head, rarely on the pubic hairs, near the base of the
hair shaft while body lice usually attach their eggs to
the fibers of body clothing, occasionally on the hairs
of the chest and axilla (Figure 68C).

3. Pubic lice commonly oviposit on the hairs of the
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pubic region, less commonly on those of the chest ,
axilla, eyebrows or eyelashes (Figure 69B).

4.The eggs are minute, white, ovoidal, operculate and
are cemented to the hairs or fibers.

5.They hatch in 4 to 14 days.

1. The lause which hatches from the egg is called a
nymph and resembles a small adult louse.

2.1t takes a blood-meal from humans and passes
through three nymphal instars.

3. After about 7-14 days it becomes an adult male or
female louse (Figure 70).
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Figure (70). Life cycle of lice

Lice infestations on humans, called pediculosis, is
very common worldwide. There are three types of
human lice: head, body and pubic. Generally, lice are
more of an embarrassment and a nuisance, especially
to children. Lice inject saliva with anticoagulants
which can be highly imitating under the skin.
Although they are irritating pests, crab lice are not
known to be vectors of human disease: epidemic or
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louse-born typhus, caused by Rickettsia prowazeki,
trench fever, caused by Rochalimaea quintana; and
louse-born relapsing fever, caused by Borrellia
recurrentis.

Phylum: Arthropoda

Class : Insecta

Order: Hemiptera

Family : Cimicidae

Genus : Cimex

Species : Cimex lectularius (Bedbug).

This family includes two important species of
bedbugs both of which commonly feed on humans;
Cimex lectularius and C. hemipterus. Bedbugs have a
more or less worldwide distribution.

Adults of Cimex: lectiilarius

1.They are oval, wingless insects.
2.Their bodies are flattened dorsoventrally.

3.The colour differs from yellow or brown to dark
brown according to the feeding state.

4. The head is short and broad and has a pair of
prominent compound eyes.

5.The antennae are 4-jointed and the proboscis is 3-
jointed.

6.The prothorax is much larger than the meso- and
metathorax and has distinct wing-like expansions.

7.The vestigial and non-functional wings, called the
hemielytron, appear as two more or less oval pads
overlying the meso-and metathorax.

8.The legs (3-pairs) are slender but well developed.

9.The abdomen consists of eight segments.

10. Although it is not important to distinguish the
sexes because both male and female bugs suck
blood, the tip of the abdomen in case of male bug
is slightly more pointed than in the females and
contains small well developed and curved penis
(Figure 71).

11.In adult female the ventral surface of the 4"
abdominal segment contains a small incision
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which leads to a special pouch called the organ of
Berlese or Ribaga which serves to collect and
store sperms.

12. Both sexes are night biters and do not stay long on
man but visit him only to take-blood meals.

13.The life cycle is hemimetabolous.
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Figure (71). Cimex lectularius

A- Male
B- Female

Eggs of bedbug

1. They are laid singly (2-3 eggs a day) in the same
places where the bugs hide, such as in cracks and
crevices of buildings and furniture.

2. They are yellowish white in colour.

3. They are characterized by being slightly curved
anteriorly and covered with a very fine and delicate
mosaic pattern (Figure 72).

4. They are coated with a thin gelatinous secretion
from the ovary or oviduct, which firmly fixed them
in cracks where they are deposited.
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5. In warm climates they hatch in 4 to 8 days. At low
temperature, eggs can survive for up to 3 months.

‘Molan AL, Faraj AM, Hiday AM
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Figure (72). Egg of Cimex lectularius

Nymphs of bedbug

1. There are five nymphal instars.

2.The newly hatched nymph is very pale yellow and
resembles an adult but is much smaller.

3.The nymphal period commonly lasts five to eight
weeks, but this period may be greatly extended in
cool conditions and in the absence of suitable host.

Phylum: Arthropoda

Class: Insecta

Order: Hemiptera

Family: Reduviidae (Triatomine bugs, Kissing-
bugs, cone-nose bugs, or assassin bugs)

Subfamily: Triatominae

1. All the blood-sucking species of redoviid bugs
belong to the subfamily Triatominae. There are
more than 100 species but those of medical
importance are Rhodnius prolixus, Panstrongylus
megistus, Triatoma infestans, T. dimidiata, T.
brasiliensis and T. maculata.

2. Triatomine bugs differ from bedbugs (Cimicidae)
in their larger size and in :
a. Having well developed wings.

b. Having ocelli always present posterior to the
eyes.

c. Having a more of less con-shaped head.

d. Having an elongate, ovoidal abdomen which is
not clearly flattened.
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e. The eggs are not provided with glutinous material
to fasten them into cracks and crevices.

3.The genera have been differentiated with respect to:

a.The place of insertion of the antennae in relation
to the eyes.

b.The length of the proboscis.
c.The relative lengths of the joints of the proboscis.

4.Their medical importance lies in the fact they are
biological vectors of Trypanosoma cruzi the
causative agent of Chaga’s disease.

1. They are easily recognized by their elongate snout-
like head which bears a pair of prominent dark
coloured eyes.

2.In front of the eyes are a pair of laterally situated
long and thin 4-segmented antennae.

3. The proboscis is composed of 3 segmented and
sometimes called the rostrum.

4. During feeding, the proboscis is swung forward
and downwards.

5. The meso- and metathorax are completely hidden
dorsally by the folded forewings which are called
hemielytra.

6. The distal part of each hemielytron is membranous,
while the basal part is thickened and relatively
hard.

7. The hindwings are completely membranous.

8. The legs are relatively long and slender and end in
paired small claws.

9. The abdomen is more or less oval in shape, but is
mostly coverd by the wings.

10. Only the lateral margins of the abdomen are seen
which are characterized by being bent upwards
slightly (Figure 73).

11. Only in the males there is a slight bulge on the
underside of the abdomen near its tip, otherwise it
is not easy to differentiate between the sexes.

12. Both sexes suck blood.

13. The life cycle is hemimetabolous.
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Figure (73).Triatomine bug of the genus Rhodnius

A- Adult
B- Wing

1.They are deposited in or near the habitation of their
hosts, such as in cracks and crevices in walls, floors,
ceilings and furniture of houses.

2.They are long, pink, yellowish or white in colour
depending on the species and have a smooth shell.

3.They are oval in shape and operculated (Figure 74).

4.They are laid either singly or in small batches
depending on the species.

5.They hatch after about 7-15 days, but this period
may extend to 60 days.
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opercutum (i
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Figure (74). Egg of triatomine bug

Nymphs of triatomine bugs

1. There are five nymphal instars.

2. The nymphs are characterized by being small, pale
and resemble adults but lack wings.

3. Vestigial wing pads begin to be clearly visible in
the 4™ and 5™ nymphal stages.

4. As in case of adults the nymphs of both sexes feed
at night on their hosts and the feeding process may
last for 25 minutes or more.

Medical importance of triatomine bugs

The medical importance of triatomine bugs is attributed
to the fact that they are vectors of Trypanosoma cruzi,
the causative agent of Chaga’s disease which is also
called American sleeping sickness. It has been found
that all triatomine bugs of the western hemisphere can
transmit Chaga’s disease, and more than half have
already been recorded naturally infected. It is important
to mention that the efficiency of a vector depends on the
speed of feeding and whether or not the bug defaecates
on a person during feeding. Therefore, only the species
of triatomine bugs that have adapted to living in close
association with humans and regularly feed on them are
important vectors. Among the important vectors are
Rhodnius prolixus, Pangstrongylus megistus, Triatoma
dimidiata and T. infestans. Although biting is usually
relatively painless and most people are not woken up
when it occurs, in some cases severe itching and other
skin problems occur afterwards. Large populations of
triatomine bugs cause chronic anaemia through loss of
blood.
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Order: Dictyoptera (cockroaches)
Family: Blattidae

1. They are worldwide in their distribution.
2. Although there are more than 4000 species of
cockroaches, the most important medically are:

a. Blatella germanica (The German  cockroach) .
b. Blatta orientalis (The Oriental cockroach).

c. Periplaneta americana (The American
cockroach).
d. Periplaneta  australasiae  (The  Australian
cockroach).

3. They are recognized by their smooth, shiny
appearance, often light brown to chestnut brown
colour, their dorso-ventral flattening, multiple-
segmented long  filiform antennae and biting-
chewing types of mouthparts.

4. In adults, there are two pairs of wings. The fore-
wings are rather leathery and are called tegima
while the hindwings are membranous and used for
flight.

5. There are three pairs of legs which are covered with
prominent small spines and bristles; they terminate
in a pair of claws.

6. The obdomen is somewhat oval in shape and
clearly segmented.

7.In both males and females, a pair of prominent
segmented and cerci arise from the last abdominal
segment.

8. In males, a pair of styles project from the end of
the abdomen between the  cerci. They are
characterized by being unsegmented and thinner
than the cerci (Figure 795).

9. Domestic cockroaches have been incriminated as
intermediate hosts of some cestods, nematods and
acanthocephalids.
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Figure (75). Periplaneta americana

A- Adult cockroach
B- Terminal end

Cockroaches are among the most notorious pests of
houses, hotels, hospitals, and other premises. The
medical importance is mainly related to the insanitary
habits of these arthropods as they feed
indiscriminately on garbage, sewage and human food
which make them ideal vehicle for transmitting
bacteria, fungi and other human pathogens (Table 6).
In addition, some people are allergic to cockroaches
and can react to their allergens by eating food
contaminated by cockroaches or via inhaling their
dried feces.

Table (6). Diseases transmitted by cockroaches
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Bacteria Fungi Parasites

Salmonella spp. Mucor spp. Entamoeba histolytica
Shigella spp. _Aspergillus niger Trichomonas hominis
Campelobacter spp. Rhizopus spp. Giardia lamblia
Pseudomonas aeroginosa Aspergillus famigans Balantidium coli
Klebsiella pneumoniae Penicillium spp. Moniliformis moniliformis
Staphylococcus aureus Candida spp. Enterobius vermicularis
Escherichia coli Toxoplasma gondii
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Phylum : Arthropoda
Class: Arachnida

e The calss Arachnida is
subclasses including:
-The Scorpionida (scorpions).
-The Araneida or Araneae (spiders).
-The Acarina or Acari (ticks and mites).

¢ Although the first two subclasses contain species
that can inflict poisnous stings and bites, they are
not of great medical importance.

e In all arachnids the head and thorax are fused to
form the prosoma (cephalothorax).

e In some arachnids such as scorpions and spiders the
prosoma is clearly differentiated from the abdomen
(opisthosoma) but in others such as in most mites
and all ticks these two parts are fused to form the
Idiosoma.

divided into several

Subclass: Acarina

This subclass includes the following orders:

1. Order Metastigmata (ticks ).

2. Order Astigmata (human mites).

3. Order Mesostigmata (tropical rat mite).

4. Order Prostigmata (grain mite , follicle mite and
trombiculid mite).

Phylum: Arthropoda

Class: Arachnida

Subclass: Acarina

Order: Astigmata

Family : Sarcoptidae

Genus : Sarcoptes

Species: Sarcoptes scabiei (scabies mites)

1.They are a microscopic arthropods of ovoid contour,
with minute mouthparts superficially resembling a
turtle’s head.

2.They are whitish in colour. The body is convex
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dorsally and flattened ventrally.

3. Dorsally, the body is covered with numerous small
peg-like projections and a few bristles.

4. The body has a striated appearance (dorsally and
ventrally) owing to the presence of a series of lines
across it.

5.They have 4 pairs of short and cylindrical legs
divided into 5 ring-like segments.

6.The females are larger than males.

7. In the females, the posterior two pairs of legs, do
not have suckers but end in long bristles (Figure
76).

8. In the males, the anterior two pairs and one pair of
the posterior legs end in suckers.

9.The adults live in cutaneous burrows several
millimeters to a few centimeters in length, where
the female is fertilized and lay eggs (Figure 77).
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Figure (77). Adult female of the scabies mite with its eggs inside cutaneous tunnel

Eggs of Sarcoptes scabiei S (o 98 s 01 oA (5 g0

1.The female is found characteristically at the blind 33 gl Aglll die Apad gali B gean g SEY) 2245 ]
end of the tunnel, with her oviposited eggs behind Aedla 66 Lea yhay o g8 A Lguia gai g (3071
her.

2. Each female lays about 4-6 large eggs daily. Ol 6 (N 4 o )E ez ey il JS a2
Lal gl o gl

3. The eggs are oval, thin-shelled and transparent. A5 A8 )5 p28 y (g guian JSG QI3 gl 3

4. Within 3 to 5 days the eggs hatch. A5 N3 Olsale g pa el G800 4

Larvae and nympbhs of S.scabiei (S (gl 98 e oyl W iy 939 il )

1. After hatching, a small six-legged larva emerges — Ja ¥ Llals "5 aia "4 5 il aay 2 /205 ]
which looks like miniature adult (Figure 78). (78 US3) M aadll s pila Lally LTS, el
2. These larvae produce lateral tunnels or escape from (s e ol Adula’lsal s jloda 685 2
the burrow & invade the hair follicles to produce  “Lisss O3S il edia o alefy Lasy)
small pockets called a moulting pockets. FRIY Gipaany Galis e

3. After 2 to 3 days, they moult in the pocket to oS RN Al AL 32D 5550 00 3
produce an eight-legged nymphs, which then WU meadlaas &llis da Migd i)
moulted to become an adult female. Al

4. In the life cycle of the male mite, the 6-legged larva  ualad) 38,01 &ALTL5 TN <3 3la 3550 b 4
moults to become a nymph which stays in the  ¢Fwl¥lcam o8 A05530 )0 muad AV
moulting pocket until it changes into an adult male (79 J83) Ab S5 N el s ual
(Figure 79).
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Class : Arachnida
Order : Acarina
Family: Demodicidae
Genus: Demodex

1.The members of this genus which includes a group
of parasitic mites which live in the hair follicles and
sebaceous glands of various mammals, causing
demodectic or follicular mange.

2.The species Demodex folliculorum parasitizes the
hair follicles or sebaceous glands of humans and
domestic animals.

3.1t is a very minute with worm like appearance, with
an elongated transversely striated abdomen and four
pairs of legs located close together on the anterior
part of the body.

4.The mouthparts consist of paired palps and
chelicerae and an unpaired hypostome (Figure 80).

5.The penis projects on the dorsal side of the male
thorax and the vulva is ventral in the female.

6.The eggs are spindle-shaped.

7.The females lay their eggs within the hair follicles
and these hatch to produce six-legged larvae which
moult to give rise to nymphs and finally adults.

8.The life cycle is completed in 18-24 days,in the hair
follicles or sebaceous glands accoroding to species.
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Medical importance of mites

The medical importance of itch mites, mange mites
and harvest mites (redbugs) comes from their capacity
to burrow into the skin of humans and other animals
where they feed on body fluids and tissues. These
infestations (commonly known as mange, or scabies)
cause redness, itching and flaking of the skin. The itch
mite, Sarcoptes scabiei hominis, causes a severe
itching rash in humans; other subspecies of the same
mite infest dogs, swin, cattle and sheep.

Class : Arachnida

Subclass: Acari or Acarina
Order : Metastigmata

Family: Argasidae (soft ticks )

e This family includes four genera, but only three
contain species that commonly attack humans and
these are: Argas, Ornithodoros and Otobius.

¢ The medically important species of these genera are:

1. Argas presicus

2. Ornithodoros erraticus
3. O. tholozani

4. O. rudis

5. Otobius megnini

¢ In the soft tick, there is no hard dorsal plate (scutum
absent).

e The mouthparts are directly behind the third pair of
coxal segments.

¢ The terminal digits of the legs lack sucking pads
(pulvilli).

o They feed at night and they hide in cracks or
crevices in the daytime.

¢ There is more than one nymphal instars.

oThe soft ticks have a hemimetabolous life-cycle.

Adults of Ornithodoros 8
1.They are oval and flattened dorsoventrally (Figure
81).
2.The integument is tough and leathery, wrinkled and
usually has fine tubercles, granulation or radially
arranged discs or polygonal areas.
3.The eyes may be present or absent depending on the
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species.
4.The scutum is absent.

5.The capitulum (false head) is situated ventrally and
s0 is not visible dorsally.

6.The mouthparts (capitulum), consist of a pair of
four segmented leg-like palps (pedipalps) and a
central toothed hypostome on either side of which
are the chelicerae.

7.The chelicerae and hypostome penetrate the host
during feeding while the palps do not enter the skin
of the host.

8.There are 4 pairs of legs and each leg is composed
of 6 segments and terminate in a pair of claws.

9.The spiracles (stigmata) are situated in front of the
coxae of the hindlegs.

10. Although both sexes suck blood and they are
similar in outline the genital opening is more
conspicuous in males than that of the females.
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Figure (81). Soft ticks
A- Ventral view Ak jlaia i
B- Dorsal view g5 shia oo

1. After each blood-meal, the female lays several (4-6)
small egg batches (each of about 15-100 eggs).

2. The eggs are characterized by their spherical shape.

3. They are deposited in or near the resting places of
the adult ticks.
4, Usually they hatch within 1-4 weeks.
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Larvie ard nymiphs

1. After hatching, a six-legged larvae emerge which
superficially resemble the adults.

2.These larvae moult to produce 8-legged nymphs
which resemble even more closely the adults.

3.There are several distinct nymphal instars (often 4
to 5)

Order : Metastigmata
Family: Ixodidae (hard ticks)

o This family includes 11 genera but the more
medically important genera are five:

a. Ixodes (I. ricinus).

b. Dermacentor (D. andersoni).

c. Amblyomma (A. americanum).

d. Haemaphsalis (H. concinna )

e. Hyalomma (H. marginatum).

1.They are oval in shape and flattened dorsoventrally
(Figure 82).

2.The dorsal plate (shield or scutum) covers the entire
surface of the male while it covers only the anterior
portion of the female.

3.The capitulum extends forward beyond the dorsal
shield and is visible from above.

4.The spiracles are situated behind the 4" pair of coxal
segments.

5.The terminal digits of the legs have pulvilli.

6.The posterior margin of the body in most species has a
number of rectangular indentations called ‘festoons’
which are absent in soft ticks.

7.The palps of most species of hard ticks are composed
of only three clear segments, the basal one being much
smaller than the other segments.

8. Carefull examination of the ventral surface of the
palp will reveal a small fourth palpal segment lying in
a small depression on the third segment.

9.They have four pairs of legs which are six-segmented
and terminate in a pair of claws.

10. As in soft tick, the hard ticks have hemimetabolous
Life-cycle.
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Figure (82). Hard tick
A- Ventral view Jhs jhia .
B- Dorsal view b Jhia-q

Eggs of hard ticks

1.The fertilized female lays eggs three to six days
after the end of feeding.

2.The eggs are laid in a gelatinous mass (consisting
of 1000-8000 eggs) which is formed infront and on
top of the scutum of the female tick. Sometimes the
egg mass may become larger than the female itself.

3.The eggs are spherical in shape and are coated with
a waxy secretion produced by Gene’s organ, which
in the case of hard ticks also helps to transfer the
eggs from the genital opening to the scutum.

4. In the case of hard ticks, the female lays only one
batch of eggs and then dies.

5. Hatching takes place within 2-3 weeks.

Larvae and nymphs of hard ticks

1. After hatching, a minute 6-legged larvae emerge
from the eggs which are sometimes called “seed
ticks”.

2. The larvae superficially resemble larval mites, but
they are rapidly identified as ticks by the presence
of a toothed hypostome.

3. After about 3 to 7 days of feeding, the larvae drop
from the host to the ground and start digesting the
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blood meal and after the digestion of all blood
meal the larvae moult and transform to nymphs.

4. The nymphs have eight legs.

5. After feeding and digestion of all blood meal, these
nymphs moult to produce male or female adult
hard ticks.

6.There is only one nymphal stage in the life cycle of
hard ticks, while soft ticks have several nymphal
stages.

Medical importance of ticks

Ticks are haematophagous ectoparasites of terrestrial
vertebrates, they are important vectors of pathogens
causing disease in animals and humans. Ticks and
tick-born diseases affect animal and human health
worldwide and are the cause of significant economic
losses. Ticks transmit a greater variety of pathogenic
microorganism, protozoa, rickettsiae, and viruses
than any other arthropod vector group, and are among
the most important vectors of disease affecting
livestock, humans and companion animals. Moreover,
ticks can cause severe toxic conditions such as
paralysis and toxicosis, irritation and allergy
(Table 7).
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Table (7). Diseases transmitted by ticks

Disease

Tick vector

Babesiosis

Rhipicephalus spp., Haemaphysalis spp., Amblyomma spp., and
Ixodes spp.

Boutonneus fever
(Mediterranean spotted fever)

Dermacentor dermacentor, Haemaphysalis spp.

Colarado tick fever

Amblyomma spp.

Japanese spotted fever

Ixodes spp.

Lyme disease

Dermacentor spp., Boophilus spp., and Ixodes spp.

Q-fever

Ornithodoros spp. and Dermacentor spp.

Tick-born relapsing fever

Ornithodoros spp.

Rocky mountain spotted fever

Ixodes spp. and Dermacentor spp.

Tick-born viral encephalitis

Dermacentor spp.

Tularemia

Dermacentor spp.

Tick paralysis Amblyomma americanum and some Dermacentor species.
Louping Virus Ixodes ricinus
European tick-born encephalitis Ixodes spp.
Russian spring summer encephalitis Ixodes spp.
Crimean-Congo haemorrhagic fever Hyalomma spp.
Kyasanur forest disease Haemaphysalis spp.
Dermacentor reticulates

Siberian tick typhus

Class: Arachnida
Order: Scorpionida (scorpions)

1. Scorpions are characterized by their large
pedipalps, which terminate in stout claws (Figure
83).

2. The cephalothorax is condensed and superficially
unsegmented.

3. The abdomen is composed of 13 segments (7
anterior broad segments and 6 posterior narrow
ones).

4. The abdomen ends with a pyriform telson which is
ending in a hooked stinger.

5. In addition to the pedipalps, there are 4 pairs of
cephalothoracic appendages which are developed as
walking legs.

6. In males, the claws on the pedipalps are broader
and the abdomen is longer than those in female
scorpions.

7. Adults have a pair of combs attached ventrally to
the second abdominal segment.
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8. Most scorpions have a pair of median eyes and
group (2-5) of lateral eyes.

9. They are viviparous and usually after birth the
young scorpions crawl onto the mother's back and
remain attached for some time.

10. Scorpions are  terrestrial arthropods and are
nocturnal in their habits, hiding in dark places
during daylight.
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Figure (83). Scorpion

Scorpions are famous for their sting and venoms, and
some people considered them as dangerous killer. All
scorpions have venom, but the danger of scorpions is
exaggerated. Of 800 scorpion species, only 50 have
been reported as dangerous to man. Some species do
indeed pose a danger to the public, especially
children, the elderly and people with an impaired
immune system. Scorpion’s stings should always be
treated by physicians.
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Phylum: Arthropoda
Class: Arachnida
Order: Araneida or Araneae (spiders )

1.The cephalothorax and abdomen are superficially
unsegmented, although the head may be
superficially separated from the thorax by a cervical
groove (Figure 84).

2. Different types of hairs or bristles may be found on
the tegument.

3. The head bears several pairs of smiple eyes near
its front.

4.The chelicerae have a short, broad basal segment
and a clawed terminal segment.

5. Each pedipalp consists of 6 segments.

6.The cephalothorax bears 4 pairs of 7-segmented
walking legs.

7. The silk glands or spinning organs (usually 3 pairs
of glands )open ventrally at the subcaudal end of the
body.

8. The venome glands are found in the anterior part of
the cephalothorax.
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Medical importance of spiders

Only a few spccies of spiders are of medical
importance. Most pcople get bitten because they are
cleaning an area that has not been cleaned for a long
time and they disturb a spider’s web or nest. In
general, most spider bites do not harm most pcople
except for slight discomfort for a limited time after
being bitten. Although only a few spiders are toxic or
cause allergic reactions, if onc has been bitten, it can
be important to save the spider for identification
purposes. Unlike the majority of spiders, black widow
and brown recluse spiders are of concern because
their venom contains toxins that can cause medical
problems. It is important to mention that black widow
venom is a nerve poison and is even more toxic to
humans than the rattlesnake. Fortunately, the amount
injected from a black widow bite is very small.

Class: Crustacea
Order: Eucopepoda
Family: Cyclopidae

1.They are cosmopolitan aquatic organisms, breathing
by gills and living in fresh water (Figure 85).

2.They have two pairs of antennae and at least five
pairs of legs.

3.The body is divided into head, thorax and abdomen,
these being covered by a rigid or semi-rigid
chitinous exoskeleton.

4.The thorax consists of seven segments, the anterior
two being fused with the head to form a
cephalothorax.

5.The abdomen typically is composed of four
segments.

6.The developmental cycle is complex. The eggs
hatch to produce an active larvae which moults
several times and becoming a copepodid stage. This
moults several times and becomes the adult stage.

7. Species of Cyclops are the intermediate hosts of
Dracunculus  medinensis, the Guinea-worm,
Diphyllobothrium latum, the broad fish tapeworm
and  Gnathostoma spinigerum, an occasional
nematode in humans.
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(Cuadt iy Nie) cagliudl A (85) Jus
Figure (85). Female of Cyclops

These are the intermediate host of the guinea worm
Dracunculus medinensis which causes dracunculiasis
or Guinea-worm disease. They live in any artificial or
natural accumulation of stagnant water which may be
used as drinking water.

Class: Chilopoda

1.In centipedes, the body is also long, slender and
segmented as in millipedes except that the body is
flattened dorsoventrally and each body segment has
only one pair of legs and one pair of spiracles
(Figure 86).

2. They are poisnous.

3.In the tropics and subtropics, the species of

Scolopendra may inflict a painful bite and some
species such as S.gigantea may cause systemic
reactions such as fever, nausea, vomiting and
headache.
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Figure (86). An example for Centipedes and note that each body segment has only one pair of legs

Centipedes are general predators and they can eat
almost any living thing that is small enough and soft
bodied, which includes insects and other small
animals. Because they eat other small organism,
including many common pests, centipedes are
considered beneficia. However, many people
consider them a nuisance because of their appearance
and potential for bites. Although centipedes are
capable of biting humans, small centipedes are usually
not able to penetrate skin, and bites from larger
centipedes usually only cause minor irritation. The
good thing is that centipede bites are never fatal and
the bite symptoms should subside within a few hours.

Class: Diplopoda (millipedes)

1. The millipedes are characterized by having a long,
slender and segmented body with two pairs of legs
per segment in the abdominal region.

2. Each segment carries two pairs of spiracles.

3. The body is not differentiated into a thorax and
abdomen.

4. They are not poisnous.
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Medical importance of millipedes

Millipedes do not have biting mouthparts or fangs.
Their medical importance comes from their ability to
secrete an irritating defensive liquid from pores along
their sides. Such secretions contain phenols,
aldehydes, hydrocyanic acid and other substances.
Some species are capable of squirting these liquids to
distances of up to 25 cm.

Class : Pentastomida

¢ Body elongate, tongue-like, cylindrical or
moniliform, with many pseudosegments.

oThe body is not separated into head, thorax and
abdomen.

*The mouth is armed with chitinous hooks.

eNo eyes.

oThe sexes are separated.

oThe females are larger than males.

oThe life cycle includes embryo, nymph and adult.

sThe important species within this class are :
1. Linguatula serrata.
2. Armillifer armallatus.
3. Armillifer moniliformis.

Class: Pentastomida
Family: Linguatulidae
Genus: Linguatula
Species: Linguatula serrata

L.It is a cosmopolitan parasite and occurs in the nasal
and respiratory passages of the dogs, foxes, horses,
sheeps and rarely in man.

2.The parasite is tongue—shaped lightly convex
dorsally and flattened ventrally.

3.The cuticle is transversely striated (Figure 87).
4.The females are longer than males.

5.The eggs are expelled from the respiratory passages
of the host and, when swallowed by a suitable
herbivorous animal, they hatch in the alimentary
canal and the larva reaches the mesenteric lymph
glands, where it develops to the infective nymphal
stage.

122

Say it @il gl 3l Saiit

) b eliae Ll ey Ja ) ¥ <5 a5
S e WG 8 3 AT Rl Leiaad eSS il
Hya o 3 EY1 02 (555805 Aielis Gl 2
o b e 5 Sy Huell pada g Clygadlly 4l 51
e 5,0 Ja ) cal il 5) e g Y1 ] o) gl

UV 28 Jeal 8 Slilaed Jilgudl 030 337

ol o) Lda’s ccilall

Ay il sk ‘Ow\a;:g?d,u?.@\.
S AL S5 iy g dagiedll
iy ey ) Gl Jealilis 8 puall e

. aghia (yguall @

Alai Ll e

S e Wan STy o

ARy @550 ottt ) glal sLaall 5 g0 a0

fod iall 138 G gl £ 151 @
Ul ¥ s 4l 1
oiVla ) piddie i 2
e sidiige pilia i 3

o 381 Auida’s 1 Cdinall
Gl 14 ttalt

i PR PPN |

G e ¥ 9050 91 28 gl

el A Ghay S el Ne LTk g4 ]
At Yy Jpdadl g Callall g O il 33,5055
i) (871

Gk ARk ¢y A Gl 4725 il 2
Uil (e "Wl g 45 pelall il (40 et

(87 J82) e J<Cay Radk 1A 3

055 e Skl iy 4

s all 2 T Gl e o gt WSS S
tlall Sl AN 08 e Lee D o5 Ll
ClE ) e Wade) dtaall sl 8 puis a3l
PR IS e RN EN T WA T P PO |
giaall (g all ) ydall



6.The nymph usually lies in a small cyst surrounded e dasnd ysiia (usS 445580 aa 5 LILIE 6
by a viscid, turbid fluid. Gae 1
7.The parasites attach themselves high up in the nasal X8y G asil el 6 Leulis CIGLELN 325 7
passage and heavy infections may produce a severe  Ofgiadl ias ala “Ladgd a3l Loyl S15
irritation which causes the animal to sneeze and Jeldly il e

cough.

Linguatula serrata 3.l 3293 AN ik jBL (87) Js&
Figure (87). A ventral view of a female Linguatula serrata ( Tongue worm)
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Aedeagus: The copulatory organ of a male insect.

Aedes: A genus of mosquitoes within the family Culicidae. It includes some species that are vectors
of many human diseases.

American Trypanosomiasis: This disease is also called Chaga's disease which is caused by
Trypanosoma cruzi. Transmission of the parasite is by kissing bugs, and is by the bug's feces,
not the bite.

Anaphylaxis: A hypersensitive response to insect proteins.

Annoyance: Annoyance comes from disruptive activities of insects, such as flying around or
landing on the head, and from feeding, and possibly causing a blood loss.

Anoplura: The sucking lice, containing the human head and body lice.

Antennae: A pair of jointed, whip-like structures present on the head of many arthropods.

Anthropophilic: Species that usually feed on humans (human loving).

Apterygota: A subclass of Insecta characterized by being primitively wingless.

Araneae: An equivalent name of Araneida.

Arthropods: Arthropods are small animals with jointed legs, which include insects, arachnids,
crustaceans and centipedes/millipedes; all of which differ in respect of their antennae, wings,
or legs.

Biological transmission: The transfer of a pathogen to a susceptible host by a vector, with the
pathogen undergoing reproduction, developmental changes, or both in the vector.

Bot fly: Adults of flies in the family Oestridae.

Caudal setae: Long, thread-like processes at the posterior end of the abdomen in many insects.

Cercus: Conventionally regarded as a sensory appendage that is typically slender, filamentous and
segmented.

Chelicera: The pincer-like first pair of appendages of adult Chelicerata. Structures regarded as
homologus with the second pair of Antennae in Crustacea.

Chigger: The common name for blood-sucking larval mites of the Trombiculidae which parasitize
vertebrates.

Class: A taxonomic category ranking above the order and below the phylum.

Claw: A sharp-curved process on the tip of the limb of an insect.

Cocoon: A protective covering within which the caterpillars of many moths and a few butterflies
pupate.

Coleoptera: The beetles (holometabolous insects).

Compound eye: Arthropod eyes are called compound eyes because they are made up of repeating
units, the ommatidia, each of which functions as a separate visual receptor.

Costa: A longitudinal vein, usually forming front margin of wing.

Coxa: The basal leg segment.

Cross vein: A vein connecting adjacent longitudinal veins.

Ctenidium: A comb-like row of short non-innervated spines (bristles) on an insect’s body.

Cubitus: The longitudinal vein just behind the media.

Dermatitis: Inflammation of the skin;usually with itching and redness. Dermatitis can be caused
by arthropod activity, such as by scabies mites and chiggers.

Diapause: A physiological state of quiescence characterized by reduced metabolic activity without
growth or development.

Diptera: The flies, gnats, midges and mosquitoes.
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Ectoparasite: An external parasite.

Endemic: An organism that is native to a region or population.

Endoparasite: An internal parasite.

Entomophobia: A fear of insects.

Envenomization: The introduction of a poison into the body of humans and animals.

Epidemic: A disease outbreak in a specific time and location.

Epidemiology: The study of the incidence, distribution, and control of disease in populations.

Epizootic: An outbreak of a disease in animals other than humans.

Etiology: The study of the cause or causes of a disease.

Facultative parasite: A parasite that does not live exclusively on a given host species.

Family: A taxonomic category based on the grouping of related genera.

Festoon: Marginal structures arranged in loops or garlands as if pendulously suspended.

Garber’s organ: An elaborate, flame-shaped structure on the Abdomen of tabanid larva. The
function of Graber’s organ remains unknown.

Genus: A taxonomic category that includes groups of closely related species.

Halters: Balancers of insects.

Hatchet: Is used as a comparative descriptor in some entomological terms that describe shape, form
or function.

Hemelytron (Hemielytron): The (fore) wing whose basal half is thickened and apical part is
membranous.

Hemiptera: The true bugs, including the conenose bugs (which transmit Chagas' disease) and the
bed bugs.

Heterometabola: Insect with an incomplete or direct metamorphosis. There is no pupal stage and
the immature insects are known as nymphs.

Hexapoda: Another term for the class of animals that includes the insects.

Hibernation: A period of suspended development in organisms that occurs during seasonal low
temperatures.

Human scabies: A skin disease caused by infestations of the itch mite (Sarcoptes scabiei) which is
an important public health problem and periodic outbreaks are common.

Hymenoptera: The ants, bees, sawflies and wasps.

Hypopharynx: A tongue-like sensory structure projecting from the oral cavity.

Idiosoma: A division of the body posteriad of the Circumcapitular Furrow; i.e. the body without
Gnathosoma.

Incomplete metamorphosis: Is development from egg to nymph to adult.

Gnathosoma: The portion of the body anterior of the Circumcapitular Furrow.

Larva: The stage of arthropod which emerges from the egg. It may undergo a series of form and
size changes before proceeding to the next stage in the life cycle.

Latrine: A communal toilet, usually in a military area.

Lepidoptera: The butterflies and moths.

Maggot: Legless, soft-bodied vermiform fly larva.

Malaria: Is an infectious disease caused by a parasite, Plasmodium, which infects red blood cells.
The disease is transmitted to humans when an infected Anopheles mosquito bites a person and
injects the malaria parasites (sporozoites) into the blood.

Mallphaga: The chewing lice.

Mandible: A jaw.

Mayilla: One of the paired mouthparts just behind the mandibles.
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Mechanical transmission: The transfer of a pathogen from an infectious source to a susceptible
host by a vector without any reproduction or developmental changes in the pathogen.

Media: The longitudinal vein between R and Cu veins.

Meral plate (The Meron): A lateral, postarticular, basal area of the Coxa.

Metamorphosis: The changes an insect goes through as it passes from the egg through the adult
stage. Complete metamorphosis is development from egg to larva to pupa to adult.

Myiasis: The invasion and feeding on living tissues of humans or animals by dipterous larvae.

Nymph: The immature stage between egg and adult of non-holometabolous insects without
distinction for habitat or habitus (usually resembles the adult in shape and general
appearance).

Obligate parasite: A parasite that can only live on a given host species.

Order: A taxonomic category ranked the class and above the family, made up either of families,
subfamilies, or suborders.

Orthoptera: The cockroaches, crickets, grasshoppers, katydids, mantids and walking sticks.

Ovipeositor: A specialized structure in many insects for depositing eggs.

Ovoviviparous (Ovoviviparity): A method of reproduction in which eggs are maintained in the
Common Oviduct (vagina) until eclosion, or eclosion occurs soon after position.

Pandemic: Disease outbreak impacting a large geographical area and a large portion of the
population.

Parasites: Organisms that live on or in a different species.

Parthenogenesis: Reproduction without fertilization in which development of a Zygote from Ova
occur without fertilization by a male gamete.

Pathogens: Organisms that produce disease.

Pathology: Study of the nature of disease, especially how a pathogen produces disease by altering
host physiology.

Pedipalp: The second pair of the appendages on the cephalothorax; used in crushing prey,
corresponding the Mandibles in Mandibulata.

Peritreme: The cuticular magine which surrounds a spiracle.

Pheromone: A chemical compound secreted by an animal which mediates behaviour of another
animal belonging to the same species.

Phylum: A major taxonomic category in classifying animals composed of groups of related classes.

Plague (black death): A bacterial disease caused by Yersinia pestis. The fleas are the vector for
this disease which infects man as well as rats and other rodents.

Prognosis: A prediction of the probable course and outcome of a disease.

Proventriculus (small stomach): A typically musculated, complex portion of the foregut
positioned posterior of the Crop and anterior of the circular muscles which provide an anterior
constriction for the midgut.

Pupa: Is the life stage of some insects. The pupal stage is found only in holometabolous insects.

Puparium: An outer covering that protects the pupa inside it.

Pygidium: A pincushion-like structure seen on the ninth segment of fleas. It is believed to have a
sensory function.

Quiescence: A sudden, short-term, non-cylindrical interruption in growth or development of an
organism due to one or more environmental factors.

Radius: The 3rd longitudinal vein behind the costa and subcosta.

Reservoir host: An organism that maintains the infective agent when active transmission does not
occur.

Resistance: The ability of the host to prevent infection and disease.
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Saddle: A seclerite on the Anal Siphon of larvae.

Siphonaptera: The fleas.

Spermatheca: A structure of the female reproductive system of arthropods for receiving and
storing spermatozoa from male.

Subcosta: A term used in relation to arthropods. A vein lying posterior to the costa.

Subspecies: Group of organisms within a species that have contain characteristics not possessed by
other members of the species. Breeding may occur between members of different sub-species.
Also named: race.

Taxonomy: The theoretical basis for classifying organisms.

Telson: The primitive terminal body segment in arthropods which contains the Anus.

Tsetse: Broadly, members of muscoid fly Genus Glossina found in tropical and subtropical Africa
and adjacent islands.

Tularemia: Is a potentially severe and fatal bacterial zoonosis caused by a gram-negative
coccobacillus, Francisella tularensis.

Vectors: Arthropods capable of transmitting pathogens.

Virulence: The ability of the pathogen to produce disease

Yellow fever: An acute and severe viral disease endemic in tropical America and Africa. It is
transmitted between humans by the bite of the mosquito Aedes aegypti.
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Abdominal appendages
Abdominal ganglia
Abdominal spiracles
Acarina

Accessory genital gland
Adhesive pad
Aedeagus

Aedes

Aedes aegypti

Air chamber

AlIr space

Alary muscles
Ametabola
Anopheles
Anoplura

Anal cercus
Antennal socket
Antennae

Anterior aorta
Anterior spiracles
Aorta

Apterygota
Arachnida
Araneida

Argas

Argasidae

Arista

Aristate antenna
Arolium
Arthropods
Axostyle
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Basis capituli

Bed bugs

Bipectinate

Biting midge

Biting or chewing mouthparts
Biting and lapping mouthparts
Blackfly

Blood spaces

Bodycavity

Brachycera

Bristles

Calliphora
Capitate antennae
Capitulum

Cardo

Cement gland
Cephalothorax
Ceratopogonidae
Cervical sclerites
Chela

Chelicera
Chelicerates
Chewing mouthparts
Chrysops
Cimicidae

Circumoesophageal commissures

Clasper

Class

Clavate antenna
Claw

Clypeus
Coarctate pupa
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Cocoon
Cockroach
Colleterial gland
Collembola
Coleoptera
Compound eye
Conglobate gland
Coxa

Coxal gland
Ctenocephalides canis
Crab

Crustacea
Culicidae
Cuterebridae
Cyclops

Digestive gland
Demodex

Dermacentor
Dermaptera
Dermatobia hominis
Dictyoptera
Diphyllobothrium latum
Diptera

Dipylidium caninum
Direct or incomplete metamorphosis
Dissection

Dorsum

Ejaculatory duct
Ephemeroptera
Epigastric
Elytra
Embioptera
Endopterygota
Eruciform larva
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Eurypterida
Exarate pupa
Excretory system

Exopterygota (Heterometabola)

Femur
Filiform
Flagellum
Flea

Fly
Forewing
Firnge scales
Fulerum

Galea

Galeae of the maxillae

Gastric caeca
Gasterophilidae
Geniculate

Genital opening
Genus

Gill-books
Glossina

Glossina morsitans
Glossina palpalis
Gonads

Haemocoelic sinus
Hairs

Halteres

Hard-tick
Haustellum

Heart

Hemielytra
Hemimetabola
Hemiptera
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Heterometabola
Heteroptera
Hexapoda
Hindgut
Hindwing
Holometabola
Homoptera
Hymenolepis diminuta
Hymenolepis nana
Hymenoptera
Hypoderma bovis
Hypopharynx
Hypostome

Imago

Ileum

Indirect metamorphosis
Insects

Instar

Intercalary
Intestine
Sarcoptes scabiei
Isoptera

Ixode ricinus
Ixodidae

Jumping legs

Kala-azar

Labellum

Labial

Labial palp
Labium

Labrum (upper lip)
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Labrum epipharynx
Lacinia

Lamellate antennae
Larva

Lateral eye
Leaping legs

Leg muscles
Lepidoptera

Life cycle

Lobes of salivary gland
Locomotory pads
Lorum

Lucilia
Lung-books

Malaria
Mallophaga
Malpighian tubules
Mandibulates
Mandible

Mange

Maxilla

Maxillary palps
Median eye
Medical Entomology
Mentum
Mesoteron
Mesothorax
Mesosoma
Metabola
Metamorbhbéis
Mefasoma
Metathorax
Mid-gut

Mite

Moniliform antennae
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Mosquito

Moulting or ecdysis
Mouthpart

Musca domestica

Myiasis

Nerve cord
Nerves
Nervous system
Neuroptera
Notum

Nymph

Obtect pupa
Ocellar triangle
Ocelli

Odonata
Oesophagus
Oestrus ovis
Oestridae

Ootheca

Openings of spinning glands
Opisthosoma
Order

Oriental cockroach
Orthoptera
Oviduct
Ovipositor

Palmate hairs
Palp

Palpal organ
Paraglossa
Pecten
Pedipalps
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Pericardial sinus
Phlebotomus

P thirus pubis
Phylum

Piercing sucking mouthparts

Pilose

Pleura
Plumose
Pollen brush
Posterior aorta
Postlabium
Postmentum
Preantennal
Prementum

Prepharyngeal sclerite

Proboscis
Proctodacum
Prolegs
Prosoma
Prothorax
Proventriculus
Proximal mentum
Pseudotracheae
Pterygota
Pulex irritans
Puparium pupa
Pulvilli

Pupa

Pygidium

Quartan malaria

Racquet -organ

Receptacula seminese

Rectum
Reduviidae
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Reproductive system il e
Respiratory lamellae LG Glayila
Reservoir oA
Rostrum (539 e
S
Sand fly el s
Salivary channel e P PR
Salivary duct Lyl 3\
Salivary gland Lyl a¥e
Scarabaeiform larva Llad 495,
Scorpion gy
Scorpionida Sy Tl 3
Scutum g A
Serrate Ly lihie
Setaceous Lo
Siezing prey Uiy jill e ad
Simple eye by oyie
Sinuses Ggla
Siphon (Crsias) o) s g
Siphonaptera (<iye ) Cupl il A5
Species g9
Spermatheca Gyiacleaitila
Spiders LSie
Spiracles (stigmata) S0 H el
Spine P
Soft tick (a2M) oo y3
Solifuga <Y ik
Sting (ax) 3
Stipe il Bl
Stomach iela
Stomadaeum oad JaY.
Stylets 2l
Subclass iiia
Suboesophageal ganglion By ya cali330e
Suborder F ey
Sucking mouthparts YD AR
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Suctorial proboscis
Suprapharyngeal ganglion
Supraoesophageal ganglion
Sun spider

Swimming leg

Taenia saginata
Taenia solium
Tabanides
Tarsus

Tegmina

Telson

Testis

Thoracic ganglia
Thoracic legs
Thoracic spiracles
Theysanura
Tibia

Tracheae
Tracheal system
Trichoptera
Tunga pemetrans

Types of insect antennae

Uterine glands
Uterus

Vas deferens
Vector

Veins

Ventral sternum
Vermiform larva

Vesiculae seminale

Waist
Walking legs
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Walking on smooth and steep surfaces Xt g Ll & glaldl e il

wing cis

Wolf spider cudll ¢ g <ile
X
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Q1: What are the common characters of medical arthropods?

Q2: What diseases can be caused or transmitted by medical arthropods?
Q3: What stage of medical arthropods can cause or transmit diseases?
Q4: How do medical arthropods cause or transmit diseases?

1- The most important taxonomic character in housefly is that..........ccccecvereerrencnceee.

2- The presence of .............. serving to distinguish a fly as a tsetse fly.

3- The outstanding feature concerning the life cycle of tsetse flies is that they........ .
one at a time.

4- Tsetse flies are the vectors of .........cccocccevccnreninirnenienens

5- As for as disease transmission is concerned, it may not be important to distinguish between the
sexes of tsetse flies because........c..cccorverrccrvenenne.

6- Blackflies belong to the suborder...........ccccveeevmvreeeennen.

7- The eggs of .....oveevvveecrreeerennnnne possess floats.

8- All mosquitoes larvae except that of ........c.ccccceveececcnnns must come to the water surface for breath.

9- In anopheline mosquitoes, the abdominal segments (2-7) are provided with....................

10- The life cycle of holometabolous insects includes the following stages.....................

11- Metamorphosis MEans.........c..ececcvereeeecruerescavsrerensnene

12- Stablefly can be easily separated from other genera of the family Muscidae

13- Flies of the following families...........ccocererenceenrremeareccerenne. can produce different types
of myiasis.

14- Musca domestica belongs to the suborder.........................

15- The most important parasitic disease which is transmitted by blackflies is

16-The most important diagnostic feature in the pupae of sandflies is the presence
Of e

17- Some Culicoides species are vectors of .........ccoecevererneeeene and ......ccooeienierciniiinane

18- The most important parasitic disease which is transmitted by sandflies is called

19- The medically important genera within the family Simulidae are................ccc......

20- Horseflies belong to the suborder............cccevuerenenee..

21-I0 e mosquitoes, the larvae make an angle with water surface.

22-The transmission mechanism in which the pathogen either reproduces, undergoes
developmental changes, or both in the vector is called ......................

23- The study of the incidence, distribution and determinants of a disease in a population is called

24 i is the most deadly arthropod-borne disease in the world, affecting about 250

million people in the world, with as many as 2 million deaths annually.

1- Only mosquitoes of the genus Anopheles can transmit malaria. (...... )
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2- In culicine mosquitoes, the palps of the adult females are as long as proboscis.

3- In deer flies (genus Chrysops), the wings have one or more transverse bands of

brownish colour. (......)

4- The most important genus within the family Simulidae is Phlebotomus. (......)

5- In blackflies, the compound eyes are dichoptic in males and holoptic in females. (......)

6- The thorax of Culicoides species bears a pair of black, small but elongated depressions known as

the humeral pits. (......)

7- The female mosquitoes that feed on humans indoor are called endophilic. (......)

8- Tabanus flies belong to the order Brachycera. (......)

9- The female mosquitoes that stay outdoors after taking blood meal are called Exophagic. (......)

10- The larvae of anopheline mosquitoes lie parallel to water surface because they
have very short siphons. (......)

11- In lesser housefly, the arista has no hairs. (......)

12- Phlebotomine sandflies are the only known vectors of leishmaniasis. (......)

13- Bed bugs are hemimetabolous insects. (......)

14- Houseflies are good biological transmitters of many bacterial, viral, and parasitic Diseases. (......)

15- Insects passing through incomplete metamorphosis are called homometabolous Insects. (......)

16- The Halters are found in the members of the orders Hemiptera and Diptera. (......)

17- In culicine mosquitoes, the eggs are laid singly or in egg rafts and never possess floats. (......)

18- The pupa of the blackflies is characterized by having a pair of prominent,
branched external breathing gills. (......)

19- In tabanid flies, males are holoptic and the females are dichoptic. (...... )

20- Mosquitoes can transmit AIDS or hepatitis. (......)

21- Diapause allows various stages of insects to survive under abnormal conditions. (......)

22- In holometabolous insects, the larva is completely dissimilar in appearance to the adult. (......)

23- Fleas belong to the class Siphonaptera. (......)

24- Mechanical vector is the vector on which the pathogens undergo no obvious morphological
changes or multiplication. (......)

25- Head lice only affect dirty children. (......)

26- 1t is possible to get pubic lice from dogs. (......)

27- Lyme disease is caused by a bacterium with the scientific name Borrelia burgdorferi (the Lyme
disease spirochete). (......)

28- Ocular myiasis is caused by larvae of the sheep nose bot fly (Qestrus ovis). (......)

29- Scabies is a condition caused by the mite Sarcoptes scabiei, which burrows under the sensitive
sections of skin, causing severe irritation. (......)

30-The virus that causes AIDS cannot survive in the mosquitoe and consequently, mosquitoe cannot
transmit AIDS. (......)

31- Crustaceans have two pairs of antennae; insects have one pair while arachnids do not have
antennae. (......)

32- In crustaceans and arachnids the head is fused with the thorax forming the cephalothorax so
their body is divided into cephalothorax and abdomen. In insects there are head, thorax and
abdomen. (......)

33- Crustaceans and arachnids do not have wings while most insects have wings. (......)
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34-The three main classes of arthropods are: Insecta (cockroaches, ants, flies, bees, beetles,
butterflies), Crustacea (crabs, lobsters, shrimps) and Arachnida (scorpions, spiders, mites). Other
classes are Diplopoda (millipedes) and Chilopoda (centipedes). (......)

35-Mechanical transmission is the transfer of a pathogen from an infectious source to a susceptible
host by a vector, without any reproduction or developmental changes in the pathogen. (......)

36-Biological transmission (in which the pathogen either reproduces, undergoes developmental
changes, or both in the vector) is the most effective and significant mechanism for disease
transmission by arthropods. (......)

37-Transmission of Trypanosoma cruzi is achieved by conenose bugs, also known as kissing bugs,
and is by the bug's feces, not the bite. (......)

38-The pupa is simply the hardened outer skin of the last larval stage and the adult will develop
inside of this protective skin. (......)

1- Houseflies transmit the pathogens by their:
a. Legs.
b. Mouthparts.
c. Body hairs.
d. Wings.

2- Muscina stabulans is the scientific name of:
a. Common housefly.
b. Greater housefly.
c. Latrine housefly.
d. All of the above.

3- The following statements are correct except:
a. Ticks and mites belong to the order Acarina.
b. Scorpions and spiders belong to the class Arachnida.
c. Centipeds belong to the class Chilopoda.
d. Millipedes belong to the class Hexapoda.

4- Myiasis can be defined as the invasion of:
a. Organs and tissues of humans with insect’s larvae.
b. Organs and tissues of humans with dipterous larvae.
c. Organs and tissues of vertebrate animals with dipterous larvae.
d. Organs and tissues of all animals with dipterous larvae.

5- Metamorphosis and moulting in insects primarily is controlled by:
a. Temperature.
b. Hormones.
c. Pheromones.
d. Photoperiod (day length).

6- In insects with complete (Holometabolous) metamorphosis, the immature stage is called a:

a. Nymph.
b. Larva.

c. Naiad.
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d. Young.

7- The external openings of the insect respiratory system are called:

a. Trachea.

b. Ootheca.

c. Spiracles.

d. Tracheal opening.

8- The scientific name of a species is composed of the:
a. Genus and species names.
b. Family and genus names.
c. Family and species names.
d. Order and species names.

9- The ovipositor is a device found in insects is used for:
a. Egg laying.
b. Defence/stinging.
c. Detect odors.
d. Both (a) and (b).

10- The process in which female insects produce offspring without mating is called:

a. Dioecious reproduction.

b. Parthenogenesis.

c. Ovoviviparous reproduction.
d. Recombinant reproduction.

11- What type of mouthparts do you find in adult housefly?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
¢. Sponging mouthparts.
d. Chewing-lapping mouthparts.

12- What type of mouthparts do you find in adult tsetse fly?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
c. Sponging mouthparts
d. Chewing-lapping mouthparts.

13- What type of mouthparts do you find in adult horsefly?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
c. Sponging mouthparts.
d. Chewing-lapping mouthparts.

14- What type of mouthparts do you find in cockroaches?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
c. Sponging mouthparts.
d. Chewing-lapping mouthparts.
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15- What type of metamorphosis is found in mosquitoes?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
c. No metamorphosis.
d. Both (a) and (b).

16- What type of metamorphosis is found in tabanid flies?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
c. No metamorphosis.
d. Both (a) and (b).

17- What type of metamorphosis is found in sandflies?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
¢. No metamorphosis.
d. Both (a) and (b).

18- What type of metamorphosis is found in houseflies?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
c. No metamorphosis.
d. Both (a) and (b).

19- What type of metamorphosis is found in fleas?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
c. No metamorphosis.
d. Both (a) and (b).

20- What type of metamorphosis is found in lice?
a. Complete metamorphosis.
b. Incomplete metamorphosis.
c. No metamorphosis.
d. Both (a) and (b).

21- What stages are found in insects with incomplete metamorphosis?

a. Egg, nymph, adult.

b. Egg, nymph, larva, adult.
c. Egg, larva, pupa, adult.
d. Egg, nymph, pupa, adult.

22- What stages are found in insects with complete metamorphosis?

a. Egg, nymph, adult.

b. Egg, nymph, larva, adult.
c. Egg, larva, pupa, adult.
d. Egg, nymph, pupa, adult.
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23- Tsetse flies are biological vectors of:
a. Leishmaniasis.
b. Trypanosomiasis.
c. Chaga’s disease.
d. Malaria.

24- Sandflies are biological vectors of:
a. Leishmaniasis.
b. Trypanosomiasis.
c. Chaga’s disease.
d. Malaria.

25- Triatomine bugs are biological vectors of:
a. Leishmaniasis.
b. Trypanosomiasis.
c. Chaga’s disease.
d. Malaria.

26-Anopheles mosquitoes are biological vectors of:
a. Leishmaniasis.
b. Trypanosomiasis.
c. Chaga’s disease.
4. Malaria.

27-Which of the following is not a stage in the development of an insect with complete
metamorphosis:
a. Egg.
b. Nymph.
c. Pupa.
d. Adult.

28- If the larvae lie parallel to water surface during feeding and breathing, they are classified as:
a. Culicine larvae.
b. Mansonia larvae.
c. Aedes larvae.
d. None of the above.

29- What type of mouthparts do you find in adult mosquitoes?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
¢. Sponging mouthparts.
d. Chewing-lapping mouthparts.

30- What type of mouthparts do you find in adult sandflies?
a. Chewing mouthparts.
b. Cutting-sponging mouthparts.
c. Sponging mouthparts.
d. Chewing-lapping mouthparts.
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found?
a. Face.
b. Scalp.

c. Extremities.
d. Trunk.

32- Patients with a creeping myiasis who are in close proximity to cattle are most likely to be
infested with which of the following species?
a. Hypoderma species.
b. Wohlfahrtia vigil.
¢. Gasterophilus species.
d. Cordylobia anthropophaga.

33- The period during which the insects enter serenity to resist draught is called:
a. Hibernation.

b. Diapause.
¢. Quiescency.
d. Rest.

Q1: What is the medical importance of bed bugs?
Q2: What is the medical importance of lice?
Q3: What is the medical importance of sandflies?
Q4: What is the medical importance of tsetse flies?
Q5: What is the common name of Tabanus spp.?
Q6: What is the common name of Chrysops spp.?
Q7: What type of metamorphosis do Hymenoptera have?
Q8: What type of metamorphosis do you find in Diptera?
Q9: How do people get Japanese encephalitis?
Q10: How are the three main arthropod classes (Insecta, Crustacea, and Arachnida) characterized
according to the number of limbs?
‘Q11: Give five examples of arthropods.
Q12: Which arthropod class is the most diversified animal group of the planet? How can this
evolutionary success be explained?
Q13: By fully labelled drawings show the following:
1. Anopheles pupa.
2.Posterior part of the Culex larva.
3.Thorax and scutellum of Anopheles mosquitoes.
Q14: This specimen of hair (enlarged) was plucked from the head of a 9-year old girl complaining
of an itchy scalp.
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Questions:
1. What is it?
2. Identify the parasite responsible for it (genus and species).

Q15: A University student came to doctor and told him that he suffers from severe itching between
his fingers and around the scrotum. The doctor noticed that the afflicted areas reveal severe
painful inflammation and possible secondary bacterial infection. The doctor took a skin
scraping and sent it to the diagnostic laboratory. Microscopic examination revealed the
presence of this parasite (see the photograph below).

Questions:

1. Identify the parasite indicated (genus and species).
2. What sort of organism is it?

3. Do his friends living in the same room are at risk of infection by the same parasite? Why?

Q16: Identify the following:
L.
2.
3.
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