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DEVELOPMENT of ARTHROPODA

Holometabela (complete metamorphosis)

The eggs hatch into larvae

Larvae vs Adults:
Different morphology
Different food
Different habitat

2
Eggs >>>>> larvae >>>> pupae >>>>> adults. Dr. Hanem Khater



Pupipara
Superfamily: Hippoboscoidea

Blood-feeding obligate parasites of their hosts (males and females).

Daytime feeders.
F. Glossinidae

F. Hippoboscidae

In older literature, this group is often referred to as the Pupipara
Pupipara ("pupa-bearers")

unlike virtually all other insects, most of the larval development takes
place inside the mother's body, and pupation occurs almost immediately
after birth.

Lay L3 >> ready for pupation


http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Glossinidae
http://en.wikipedia.org/wiki/Hippoboscidae
http://en.wikipedia.org/wiki/Pupa

Glossina
(Tsetse flies)

F. Glossinidae

important blood sucking flies confined only to tropical Africa.

Dr. Hanem Khater


http://en.wikipedia.org/wiki/Glossinidae

Range of the tsetse fly

G. morsitans ("'savannah" species)
G. fusca ("forest" species)
G. palpalis ("riverine" species)

African Savannah




When at rest, tsetse fold their wings

Fol [
olded wings completely one on top of the other.

The discal medial (*"middle') cell of the
Hatchet cell wing has a characteristic hatchet shape
resembling a meat cleaver or a hatchet.

Branched arista The antennae have arista with hairs which
hairs are themselves branched.

Dr. Hanem Khater


http://upload.wikimedia.org/wikipedia/commons/d/d3/Tsetse_foldedWings.jpeg
http://upload.wikimedia.org/wikipedia/commons/d/d3/Tsetse_foldedWings.jpeg
http://en.wikipedia.org/wiki/File:Tsetse_hatchetCell.jpeg
http://en.wikipedia.org/wiki/File:Tsetse_hatchetCell.jpeg

Feeding habits sl
of Glossina spp

]labrum

Mouthparts and feeding habits >>> like stable flies.
The base of the proboscis: swollen >>> bulb.

Both sexes feed exclusively on blood.

Feed on a wide variety of animals, including humans, and are
particularly attracted to pigs.



Daytime feeders.
Attracted to moving objects.

Dr. Hanem Khater




Glossina spp.

, proventriculus

s N >
C \empty crop
LO& proventriculus

large enough to accommodate a huge increase
in size during the blood meal

<<K< as tsetse can take a blood meal weighing as much

themselves.

Dr. Hanem Khater 9


http://en.wikipedia.org/wiki/Crop_(anatomy)

Female reproductive tract >>>
a uterus >>> large enough to hold L3

at the end of each pregnancy.

spermatheca :
right ovary
left ovary
< >
oviduct e K milk
\ 1S« gland
W Z

Glossina spp. N
uterus ‘..<4_0>' Sgtc?:mathecal

Dr. Hanem Khater 10


http://en.wikipedia.org/wiki/Uterus
http://en.wikipedia.org/wiki/Pregnancy

Glossina spp. A

milk gland (part)

larva in
uterus

lypneustic
G lobes

Tsetse flies are larviparous and pupiparous

giving birth to a single, completely developed larva at intervals,
producing from 8 to 20 in all.

While in the oviduct, the larva feeds on secretions from specialized
milk glands.

Dr. Hanem Khater 11



Tsetse Fly (Glossina morsitans)
gravid female about to give birth

Dr. Hanem Khater
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Glossina life cycle

Maturation of larva takes place in 10 days.
Size of larva is 8-10 mm.

Color of larva is creamy white and segmented body
and ear Shaped. Dr. Hanem Khater 13



Glossina Life cycle

ptilinum

Pupal stage and emergence; A, pupa;
B, young fly emerging from the pupa, with ptilinum inflated in front
of head.

Pupa stage is 4-5 weeks.
Pupa: Barrel shaped
Dark brown in color.
Adult requires several blood meals

for a period of 16-20 days before ovary matures and egg laying
starts.

Dr. Hanem Khater 14



Glossina Life cycle

Adult iy
Lifespgan up to
3 or 4 months

Within the adult female

Puparium
Underground
30-~-40 days

Egg
S50-60 hours

2nd instar
larva
2 davys

Dr. Hanem Khater

3rd instar
larva
2.5 days

15



Glossina

Habite:
 Humidity of the atmosphere

 Temperature and the presence of shade have
an important bearing on life of the fly.

* |tis killed within a short live by direct sun-
light and by temperature over 30°C, especially
if the humidity is not high.




Metacyclic

trypomastigotes

In the blood of human
and reservoir host

In the body of
Binary tsetse fly

fission

Procyclic Trypomastigotes in blood

trypomastigotles
P ¢ Presentmam

Dr. Hanem Khater 17



Vector of trypanosomes

T. congolense,

T. vivax,

T. gambiense,

T. rhodesiense,
T. brucei.

Gy !
Trypanosomiasis ;“-:__%
[ ] Norisk A / b
D i ‘ ‘:.‘f"'.' , ; r‘
At risk ¥ & g | ! o
[] Endemic -' - 7 f°
High endemic [ U
Bl Epidemic \J g
) /[T.b. rhedesiense |
\ e

East & West African Sleeping Sickness
(Map provided by WHO)

Dr. Hanem Khater 18
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Tsetse fly Stages Human Stages
Epimastigotes multiply o Tsetse fly takes
in salivary gland. They a blood meal Injected metacydiic
: reects metacycle rypoenastgotes
transform into metacyclic ¢ b Lo trypomastigotes transform
trypomastigotes. % into bloodstream
- trypomastigotes, which
- are carried to other sites.

Procyclic trypomastigotes
leave the midgut and transform
into epimastigotes

oo

Bloodstream trypomasugoles
transform into procyclic
trypomastigotes in tsetse fiy's
midgut. Procyciic tryposmatigotes
multiply by binary fission,

Tsetse fly takes
a blood meal

(bloodstream trypomastigotes

are ingested)

K

©

Trypomastigotes multiply by
binary fission in vanous
body fluids, e.g.. blood,
lymph, and spinal fluid.

A

/\, °Trypomasligo!es in blocd
N
\
Dr. HarAT(HQ{%?ﬁVB Stage SAPERS ‘A" uo»n'

A\ = Diagnostic Stage http:/Aww.dpd, cde.gov/dpdx



Control of Glossina spp.

Tsetse populations can be monitored

Using simple, inexpensive traps.

The sterile insect technique.

Dr. Hanem Khater 21



Glossina (Trapping )

- use electric blue cloth, since this color attracts the flies.
- simple sheets or have a biconical form.

- The traps can kill by channeling the flies into a collection chamber or by exposing the flies to
insecticide sprayed on the cloth.

Tsetse are also attracted to large dark colors like the hides of cow and
buffaloes.
use of chemicals as attractants to lure tsetse to the traps:

Carbon dioxide, octenol, and acetone >>>> which are given off in animals' breath and

distributed downwind in an odor plume .
Dr. Hanem Khater 22



Releases of irradiated males

sterile insect technique

used to reduce tsetse populations.

This technique involves the rearing of large numbers of tsetse, separation
of the males ,irradiation of these flies with large doses of gamma rays to
make them sterile and then release into to the wild.

Since females only mate a few times in their life, generally only once, any
mating with a sterile male prevents that female from giving birth to any
offspring.

The sterile insect technique has recently been used on Zanzibar ,an island
off the coast of East Africa .



http://www.absoluteastronomy.com/topics/Sterile_insect_technique
http://www.absoluteastronomy.com/topics/Irradiation
http://www.absoluteastronomy.com/topics/Zanzibar
http://www.absoluteastronomy.com/topics/East_Africa
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F. Hippoboscidae

 They have a flattened body with leathery wall.

 The head is closely united to the thorax or is folded back upon
it.

 Thorax s highly chitinized
* Flattened abdomen sac-like and leathery.
* The wings may be present or absent.

Bite humans
Sheep shearers are particularly vulnerable to attacks

Bite as painful as a wasp bite Dr. Hanem Khater -


http://en.wikipedia.org/wiki/Hippoboscidae

Hippobosca.

Morphology

Wings: veins crowded up to its anterior border.

The body is flattened with a leathary wall.

The head is flattend and fitted into the anterior border of prothorax.

The mouth parts are adapted for piercing and sucking blood in both sexes.
The maxillary palps form a sheath for the proboscis.

Antennae are in groove and bare.

The legs are short and strong ending with a pair of strong claws.

Dr. Hanem Khater
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Hippobosca

* The adult flies remain for a long period on their hosts
and are not easily removed or disturbed.

* They cluster on the soft skin

e specially on the perineal region

* under the tail between the thighs
* under the belly

e or on any other parts of the body.

Dr. Hanem Khater 27



 The female deposits one larva at a time in
a sheltered spots.

* The larvae pupate at once >>> turn from yellow to black.

* The flies are frequent in summer and attack their hosts in
sunny weather.

Dr. Hanem Khater 28



Hippobosca

* Larvae >>> retained within the female >>> feeding
secretions form special glands >>>

i born ready to pu pate Dr. Hanem Khater 29



Hippobosca

Hippobosca equina
horses, mules, donkeys, cattle, buffaloes
especially calves and dogs.
>>> Cause irritation
>>> transmit the non-pathogenic
“Trypanosoma theileria >> cattle.

Hippobosca longipennis >>> domestic dogs >> irritation.

Hippobosca camalina >>>>camels >>> irritation.

30

Dr. Hanem Khater




Pseudolynchia canariensis

Host: domestic pigeon and other birds.
Importance

» vector of Haemoproteus columbae
* cause irritation and anaemia.

Pseudolynchia canariensis
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Melophagus ovinus

(Sheep tick, sheep kid, sheep Iouse)

Wingless & permanent ectoparasite

Dr. Hanem Khater 33



Melophagus ovinus

(Sheep tick, sheep kid, sheep louse)

* Wingless & permanent ectoparasite.

 Reddish brown blood sucking insect
* Infect sheep in Egypt.

Transmits

* Anthrax bacilli

* nonpathogenic sheep trypanosome >>
Trypanosoma melophagium.

Dr. Hanem Khater 34



Melophagus ovinus

(Sheep tick, sheep kid, sheep louse)

* Suck blood >>> anemia.

* In heavy infection of sheep >>> produce intense
irritation >>> sheep rub and scratch itself >>>
damaging the wool

 Wool >>> becomes soiled with the pupae of the
flies, pupal cases & faeces of flies.

Dr. Hanem Khater

_________
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Melophagus ovinus

)enbrc e on host )

* Female >>> single larva (L3) at a time >>> (10-12 young total)

Melophagus ovinus
(Sheep tick, sheep kid, sheep louse)
Life cycle

* Larva >>> glued to wool >>> 12 hours >>> pupa
* Pupa (3-4 mm) >> easily visible .

>>>19-23 days in summer & 37 days or longer in winter.
Adult >>> 14 days >>> larviposition.

* Feeding on blood of sheep & sometimes on goat.
36



Melophagus ovinus
(Sheep tick, sheep kid, sheep louse)

Permanent ectoparasite (live several month)

A kid entire life cycle>>> spent on its host >>
Die when removed from the host within 4 days.
Spread by contact

Long wool breeds >> susceptible.

Dr. Hanem Khater

37



Melophagus ovinus

Control

* As blow flies and ticks

* Pupae >> resistant to treatment

* Chearing >>> remove pupae and adults

Dr. Hanem Khater 38



Cyclorrhapha
Muscomorpha

AL

“circular-seamed flies” >> the circular aperture

- (D

through which the adult escapes the puparium.

Dr. Hanem Khater 39


http://en.wikipedia.org/wiki/Muscomorpha
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Order: Hemiptera

“True bugs”

These are insects of agricultural importance, few individuals feed on the
blood of vertebrates and are of parasitological importance.

The mouth parts are adapted for piercing & sucking.

They consist of a binged labrum, bilobed makxillae, grooved blade-like
mandibles and a 3-jointed labial sheath.

Antennae are long, 4-5 segmented.
Eyes are prominent.

Thorax consists of a large prothorax, small meso-& meta-thorax. There are
two pairs of wings.

The fore wings serve for protection of the second delicate wings.

Abdomen of 8 segments, ovipositor long male have large claw like
claspers.

Metamorphosis is incomplete

Dr. Hanem Khater 43



Family: Cimicidae

Bed bugs” Cimex lectularius

* Bed bugs are small, flat insects that feed on the blood at night
(of sleeping people and small animals, and birds).

Adult: reddish-brown, flattened, oval and wingless.

* range from 1 to 7 millimeters in length.

* They can live several months without a blood meal.

Newly hatched nymphs are translucent, lighter in color and become browner
as they moult and reach maturity. The fore-wings are small & the second
wings are rudimentary >>>> wrong.

* Wingless, adults has no wings, although rudimentary wing pads form in
nymphs

>> for adaptation for inhabiting narrow crevices in which bed bugs reside
between feedings >>>>>> correct

Dr. Hanem Khater 44


http://en.wikipedia.org/wiki/Nymph_(biology)
http://en.wikipedia.org/wiki/Ecdysis
http://en.wikipedia.org/wiki/Sexual_maturity
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Dr. Hanem Khater
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Note: Bed Dugs lake Z-10 minules 1o complete feeding

o \
\_) First Stage Larva

Egg (7.5 mor fong)
(T ey long) Taxes a blood meal than molis.

Second Stage Larva
{2 marm fong)
Takes a bicod meal then moliis.

\

Life Cycle of the
Bed Bug

Cimex fectulanus

Sdult

(5.5 o fong)
Take repeated blood meals ocver several weeks. Third Stage Larva
Females lay up 1o S eggs per day. contimuously. 2.5 e fonig)

4
Takes 2 blcod meal tien molls.

=

s

k

Fifth Stage Larva
(2.5 v long)
Tazkes a Biood meal then mcits

Fourth Stage Larva
{2 ey Jong)
Takes a bicod meal then moits.

Life cycle of bed bugs
Female >>> 200-500 eggs in batches of 10- 50 >>>>

5 nymphal instars (each must have at least one bl. Meal)
Male, female >>> blood meal >> mate >> female oviposit eggs
Eggs >>>>> adults ( 37-128 days)

Dr. Hanem Khater 47



Disease transmission
bed bugs

Although bed bugs can harbor pathogens in and on their bodies,
>>>>>> transmission to humans is considered unlikely.

Their medical significance is chiefly limited to the itching and inflammation from their
bites.

Antihistamines and corticosteroids may be prescribed to reduce allergic reactions, and
antiseptic or antibiotic ointments to prevent infection.

Though not known to carry diseases,
>>> reduce quality of life by causing discomfort, sleeplessness,
>>>> anxiety, and embarrassment.

Sleeping with the lights on is not likely to deter hungry bed bugs either.

Dr. Hanem Khater
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Life Cycle of the
Bed Bug

Egg First Stage

(fmmiong) Larva Larva Larva (5.5mm long) (6.5mm long)
{1.5mm long) {3mm long) (4.5mm long) Takes repeated ~ Females lay up 10
Takes blood Takes blood Takes biood bicod mesls over 5 eggs per day,
meal then molls meal henmolls.  meal then mos.  Several woeks, continuously.

Dr. Hanem Khater 49



Bedbug Life Cycle

4 Weeks = 5 Months Depending On Conditions

Egas 1st Instar  2nd Instar 3rd Instar 4th Instar Unfed Adult Fed Adult (engorged)

Actual Size 1 - 5 mm

Female bedbugs lay between 200 and 500 eggs during their lifefime.
After each bloodmeal the instar will molt. Each instar will molt 5-6 times before becoming

an adult. Adult bedbugs are flat until they engorge themselves with a bloodmeal.
Adult bedbugs can live 10 or more months WITHOUT a bloodmeal. :>

Dr. Hanem Khater
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Do bed bugs carry diseases?

Although bed bugs can harbor pathogens in their
bodies, although there are currently no documented
cases of bed bugs transmitting any diseases to
humans at this time reported by the CDC.

>>>> However, lab tests have found that bed bugs can
carry the causative agents for anthrax, plague,
typhus, tularemia, yellow fever and numerous other
blood infesting disease organisms

Dr. Hanem Khater 51


http://www.deadbedbugs.com/
http://deadbedbugs.com/bed-bug-articles/bed-bug-pictures/

Well, good night. sleep tight, and don't let the bed bugs bite.

~amala Cimeay locrtilarine unfard
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http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/BedBugs/images/Bedbugs-029.jpg
http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/BedBugs/images/Bedbugs-029.jpg

Bed bugs can live 10 or more month without blood

feeding.
Typical symptoms include a raised, inflamed, reddish

weal at each bite site, which may itch

Dr. Hanem Khater
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Typical excoriated bedbug bite.
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Bedbug infestation. A prison cell had bacome
sled, the bedbugs laying eggs in the mortar cracks or

wall. Nymphs and cast skins can also be sean

The bites of bedbugs are
irritant, produce red itching-
wheals and cause loss of sleep.

Some persons show no
- reactions while others shows
severe allergic symptoms.

Tvnical annearance af hadbun hites an
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http://www.google.com/imgres?imgurl=http://www.entm.purdue.edu/publichealth/images/downloads/lifecycle-bedbug.jpg&imgrefurl=http://www.entm.purdue.edu/publichealth/resources.html&h=116&w=150&sz=579&tbnid=9JS1nIOOH8AJ:&tbnh=116&tbnw=150&prev=/images?q=bed+bug&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=3
http://www.google.com/imgres?imgurl=http://www.entm.purdue.edu/publichealth/images/downloads/lifecycle-bedbug.jpg&imgrefurl=http://www.entm.purdue.edu/publichealth/resources.html&h=116&w=150&sz=579&tbnid=9JS1nIOOH8AJ:&tbnh=116&tbnw=150&prev=/images?q=bed+bug&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=3
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e They are nocturnal in their habits, hiding the day in the
crevicies of wooden bed-seads, under wall-papéer between wall
and wooden -articles;... etc.

They survive starvation for long periods

Dr. Hanem Khater




Bed bug nymph

{ﬁ‘ L‘ - ‘ ' L add — * -7; N | -

Bed bug expanding in size as it fills up with human blood. less than 15 Bed bug €8>
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min of sucking bl. And engored 3 times its normal size
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http://www.google.com/imgres?imgurl=http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/BedBugs/images/Bedbugs-029.jpg&imgrefurl=http://spinyprocess.blogspot.com/2008_02_01_archive.html&h=100&w=150&sz=247&tbnid=iPWdWt422m0J:&tbnh=100&tbnw=150&prev=/images?q=bed+bug&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=1
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http://upload.wikimedia.org/wikipedia/commons/b/be/Caulking,_USAF.jpg
http://upload.wikimedia.org/wikipedia/commons/b/be/Caulking,_USAF.jpg
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http://www.tapestriesandtrees.com/Images/Products/Large/TNEW1716.jpg
http://www.tapestriesandtrees.com/Images/Products/Large/TNEW1716.jpg
http://www.google.com/imgres?imgurl=http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/BedBugs/images/Bedbugs-029.jpg&imgrefurl=http://spinyprocess.blogspot.com/2008_02_01_archive.html&h=100&w=150&sz=247&tbnid=iPWdWt422m0J:&tbnh=100&tbnw=150&prev=/images?q=bed+bug&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://www.entomology.cornell.edu/Extension/DiagnosticLab/IDLFS/BedBugs/images/Bedbugs-029.jpg&imgrefurl=http://spinyprocess.blogspot.com/2008_02_01_archive.html&h=100&w=150&sz=247&tbnid=iPWdWt422m0J:&tbnh=100&tbnw=150&prev=/images?q=bed+bug&hl=en&sa=X&oi=image_result&resnum=1&ct=image&cd=1

(a1 oL Ly i (o g ) o jall aall andlle
by aall el g (3alial) ‘gj‘;astij}é;.

| S o
o ) QIS 5 Lol LSS 5 3 U T Lasiis
S‘:’S&‘JU)S'JLJ MJEJJM‘ dJLLAj\j

”.“I.JZ‘IZD P . . . ‘ Dr. Hanem Khater

62
il Cilial aall asdl


http://images.google.com/imgres?imgurl=http://www.erniespestcontrol.com/Bed Bugs/bedbug4_large adult female.jpg&imgrefurl=http://www.erniespestcontrol.com/bedbugspestcontrol.htm&h=543&w=500&sz=57&hl=en&start=34&um=1&tbnid=8Sb2ES9ZIhoLdM:&tbnh=132&tbnw=122&prev=/images?q=bed+bug&start=20&ndsp=20&um=1&hl=en&sa=N
http://images.google.com/imgres?imgurl=http://www.erniespestcontrol.com/Bed Bugs/bedbug4_large adult female.jpg&imgrefurl=http://www.erniespestcontrol.com/bedbugspestcontrol.htm&h=543&w=500&sz=57&hl=en&start=34&um=1&tbnid=8Sb2ES9ZIhoLdM:&tbnh=132&tbnw=122&prev=/images?q=bed+bug&start=20&ndsp=20&um=1&hl=en&sa=N
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http://images.google.com/imgres?imgurl=http://www.erniespestcontrol.com/Bed Bugs/bedbug4_large adult female.jpg&imgrefurl=http://www.erniespestcontrol.com/bedbugspestcontrol.htm&h=543&w=500&sz=57&hl=en&start=34&um=1&tbnid=8Sb2ES9ZIhoLdM:&tbnh=132&tbnw=122&prev=/images?q=bed+bug&start=20&ndsp=20&um=1&hl=en&sa=N
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Order Hemiptera (bugs)
Family: Reduviidae

Reduviida

Adult insects have wings and often range from 4 to 40 mm.

They most commonly have an elongated head with a distinct narrowed neck, long
legs, and a prominent, segmented tube for feeding (rostrum).

Most reduviids are predators on other insects >> called assassin bug
Most of these can but usually do net:bit hasans >>> painful bite
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http://en.wikipedia.org/wiki/Millimetre
http://en.wikipedia.org/wiki/Rostrum_(anatomy)

Superfamily: Triatominae

Conenose bugs, kissing bugs, or triatomines

feed on vertebrate blood.

They are mainly found and widespread in the Americas, with a few species present
in Asia, Africa and Australia.

These bugs usually share shelter with nesting vertebrates, from which they suck
blood.

They hide in crevices by day and attach their sleeping hosts by nights in the
manner of bed bugs, argasid ticks, and some spp. of mesostigmatid mites.
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http://upload.wikimedia.org/wikipedia/commons/b/bd/Rhodnius_prolixus70-300.jpg
http://upload.wikimedia.org/wikipedia/commons/b/bd/Rhodnius_prolixus70-300.jpg

Superfamily "Triatominae”

Triatomines of the gerera Triatoma, Rhodnius, and Panstrongylus transmit Chagas
disease to humans and other mammals >>> (from the southern United States to
southern Argentina)

Cone nosed bug >>>

I. cruzi

C shaped

Children

Cardiac lesion >>>> Chagas disease

Central & south America

Triatoma sanguisuga play a minor role in the transmission of
>>>>> Equine Encephalomyelitis Virus

Dr. Hanem Khater
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http://en.wikipedia.org/wiki/Triatoma
http://en.wikipedia.org/wiki/Rhodnius
http://en.wikipedia.org/wiki/Panstrongylus
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Argentina

Superfamily "Triatominae”

VINCHUCA INFRCTADA i ! E s

PERESOMNA INFECTA

L -
-\‘ '.
VINCHUCTA NO SNFIECTADA ! ]
!
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Trypanosomiasis, AMerican (Chagas discase)
{ Trypanasama cruzi)

Triatomine Bug Stages

Tnatoming bug takes & blood meal
01passé-s malacychc lrypomastigotas in facas,

trypomastigotos entor bia wound or
Mucess membeanes, such as the conjunciivi)

A\ = ntective Stage ge
A- Diagnostic Stage

Dr. Hanem Khater

Human Stages

e Metacydic trypomastigotes
peneirate various cells at bite
wound site. Inside colls they
transiorm into amastigotas

» e fv»’:’\ .\_F‘ 4;-”-‘ -
st E el
0 Amastigotes multiply
Trypomastgotes Dy banary fission in cells
can infect olhas calis of infected bssuas

and transform into

ntraceiiuiar amastigotes

in new infection sites.

Chnical mandlestations can

result from this infective cycle

=3
(o

=8 V) N >

then burst out of the cell

and enter the bloodstream. 71



Chagas disease

An acute Chagas disease infection
with swelling of the right eye

Gross anatomy of a heart that has been
damaged by chronic Chagas disease

Dr. Hanem Khater 72


http://upload.wikimedia.org/wikipedia/commons/3/37/Heart_pathology_Chagas_disease.JPG
http://upload.wikimedia.org/wikipedia/commons/3/37/Heart_pathology_Chagas_disease.JPG
http://en.wikipedia.org/wiki/File:Chagoma.jpg
http://en.wikipedia.org/wiki/File:Chagoma.jpg

Chagas disease

represent the third- largest parasitic disease burden after malaria and
shistosomiasis

Cone nosed bug >>>

T. cruzi L

-

"{v_ a
C shaped p —
%

Children -
Vg

Cardiac lesion >>>> Chagas disease
Dr. Hanem Khater 73
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Superfamily
"Triatominae”

Cone nosed bug

T. cruzi
C shaped

Chagas disease

Central & south America

Carlos Chagas, in his laboratory
at the Instituto Oswaldo Cruz &

Dr. Hanem Khater


http://en.wikipedia.org/wiki/File:Carlos_chagas_2.jpg
http://en.wikipedia.org/wiki/File:Carlos_chagas_2.jpg

Superfamily
"Triatominae”

Rhodnius prolixus is the principal vector in Colombia,
Venezuela, Guatemala, Honduras and some parts of Nicaragua
and El Salvador.

Rhodnius prolixus nymphs and adult

Dr. Hanem Khater 75


http://upload.wikimedia.org/wikipedia/commons/b/bd/Rhodnius_prolixus70-300.jpg
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http://en.wikipedia.org/wiki/Rhodnius_prolixus
http://upload.wikimedia.org/wikipedia/commons/7/70/Rp-nymphs-adult.JPG
http://upload.wikimedia.org/wikipedia/commons/7/70/Rp-nymphs-adult.JPG

Extra info
Wheel bugs

Insect predators
should be avoided since they
can inflict a painful bite

If there is a well >>>

there is a way

Dr. Hanem Khater
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Andenna
Head : Thorax

Order: Siphonaptera . tsomen

Genitalia

Eye =

Mouth parts

/ = / \
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e
Claws
AL\

Fleas are wingless temporary ectoparasites of man, animals and birds. They are dark
brown insects bilaterally compressed more or less oval convex in the female and
flattened dorsally in the male. The head is angulated.

Antennae are 3 segmented and lie in groove behind the eyes. The mouth parts are
adapted for piercing and sucking, composed of an epipharynx, a pair of triangular
short maxillae, a single l[abium, a pair of an epipharynx, a pair of triangular short
maxillae, a single labium, a pair of 4-segmented maxillary palps and labial palps of
a basal plate and a pair of 4-segmented palps.

Mandibles may be present; they are long, finely serrated.

i Dr. H Khat .
thorax is 3-segmented. r. Hanem Khater


http://thethreedogblog.com/wp-content/uploads/2009/06/dog-flea.gif
http://thethreedogblog.com/wp-content/uploads/2009/06/dog-flea.gif

Order. Siphonaptera
Fleas

The posterior border of the pronotum may be carries the pronotal comb; a
mesopleural suture may be present.

Legs are 3 pairs adapted for hopping and rapid movement, the third pair
being the longest and best developed.

The abdomen is of 10 segments, the 8th carries the pygidium and the last two
abdominal segments are modified into the external genitalia.

In the male, there are 2 claspers and an aedeagus while in the female there is
a C-shapecl spermatheca.
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Order: Siphonaptera

Fleas live on blood.

temporary ectoparasites and frequently leave their
hosts and attack species other than their normal
host.

live >>> 1 year
In hot dry weather fleas die quickly

but in cool and moist conditions they can live for
several months even without food



How Fleas Work Flea Life Cycle

Fleas

Eggs
Female >>>> eggs in the host's nest, bedding in dusty corners.
(3-10 eggs daily with a total number 300-500 in life time).

small oval, whitish about 0.5 mm.

Dr. Hanem Khater 82



How Fleas Work Flea Life Cycle

larva L1, L2, L3 >>> 7-14 days

elongated, slender worm-like, of 14 segments,
each carries few backwardly directed long hairs

move actively in the dust and debries, hiding from
light and feed on organic matter as clotted blood,
feces of the adult fleas.

Dr. Hanem Khater
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How Fleas Work Flea Life Cycle

Fleas
life cycle

Cocoon (pupa)
larva >> secretes protoplasmic sticky threads

>>> threads around larva >>>> surrounded with dust
particles.

Dr. Hanem Khater 84
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Ali Baba and ~
the 40 Thieves

Retold by Janet Riehecky

Dr. Hanem Khater
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Fleas till you

Dr. Hanem Khater 88



Fleas
life cycle

For any flea on the host >>> there are immature
stages in the environment >>> concentrated

wherever the host habitually rests.

The longer the host stay in one place >>> the
more eggs >> adult flea will be deposited there.

Dr. Hanem Khater 89


http://www.flickr.com/photos/tonymasiello/2064758390/in/set-72157603503411861/
http://www.flickr.com/photos/tonymasiello/2064758390/in/set-72157603503411861/

Fleas

Eggs >>>>>14-140 days >>> adults.
Temp >> more than 35 C >>> |ethal to fleas

Most of the fleas are living in your pet's environment,
rather than in its fur.
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http://www.flickr.com/photos/tonymasiello/2063874717/in/set-72157603503411861/
http://www.flickr.com/photos/tonymasiello/2063874717/in/set-72157603503411861/

(
Every flea found on your pet means that there
approximately 30 more living in your home)

Dr. Hanem Khater
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Life cycle Order: Siphonaptera

The worst part of
fleas is the part

B anem Khater
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http://flickr.com/photos/tonymasiello/2178388549/
http://flickr.com/photos/tonymasiello/2178388549/

Order: Siphonaptera

Fleas

v’ >>> jrritation to the animals by their bites.
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Pulex irritans: Human flea

Ctenocephalides canis: Dog flea
Ctenocephalides felis: Cat flea

Ceratophilus fasciatus: Rat flea
(Xenopsylla cheopis):rat flea

Ceratophilus gallinae: Fowl flea
Echindnophaga gallinacean: Tropical hen flea. LR
Tunga penetrans : Jigger flea.
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Medical and veterinary importance of Fleas

Host | Flea type Transmitted diseases

Man |Pulex irritans Hymenolepis nana (as D.H & I.H)

Dog Ctenocephalides | Dipylidium caninum

canis The non pathogenic subcut. filaroid, Diptalonema
reconditum but do not transmit the serious, Dirofilaria
Immitis
Cat Ctenocephalides | As C. canis + feline parvovirus (feline panleukopenia)
felis + Murine typhus (Rickettsia typhi)
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Host Flea type Transmitted diseases
Man Pulex irritans  |Hymenolepis nana (as D.H & I.H)
Rabbit |Spilopsylla Myxomatosis (Myxoma virus)

cuniculi

>>> A serious and fatal disease

96




Myxomatosis

Rabbit

Spilopsylla
cuniculi

Myxomatosis (Myxoma virus)
>>> A serious and fatal disease

Look for signs of flea dirt
or sore areas of skin.

Fleas can carry
myxamatosis,

Dr. Hanem Khater
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Fleas of Rats

Host | Flea type Transmitted diseases
Rat Oriental rat flea | Hymenolepis nana, H. diminuta
(Xenopsylla Murine typhus (rat <> man)
cheopis) Plague (Yesina pestis) >> bacilli multiply and block the
gut of flea (rat <> man)
Rat Northernratflea |H. nana, H. diminuta

(Nosopsyllus
fasciatus).

Non pathogenic Trypanosoma lewisi to rats

Dr. Hanem Khater
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Host Flea type Transmitted diseases
Man | Pulex irritans Hymenolepis nana (as D.H & I.H)
Dog Ctenocephalides Dipylidium caninum
canis The non pathogenic subcut. filaroid, Diptalonema
reconditum but do not transmit the serious,
Dirofilaria immitis
Cat Ctenocephalides felis | As C. canis + feline parvovirus (feline
panleukopenia)
+ Murine typhus (Rickettsia typhi)
Rabbis | Spilopsylla cuniculi | Myxomatosis (Myxoma virus)
>>> A serious and fatal disease
Rat Oriental rat flea Hymenolepis nana, H. diminuta
(Xenopsylla cheopis) |Murine typhus (rat <> man)
Plague (Yesina pestis) >> bacilli multiply and block
the gut of flea (rat <» man)
Rat Northern rat flea H. nana, H. diminuta

(Nosopsyllus
fasciatus).

Non pathogenic Trypanosom
a lewisi to rats -
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The chigoe flea
= jigger (Tunga penetrans)

- Found in tropical climates, especially South

and Central America and the West Indies

- The smallest known flea

If the flea is left within the skin >> infection and/or other dangerous
complications can occur

Dr. Hanem Khater



http://en.wikipedia.org/wiki/Tropical
http://en.wikipedia.org/wiki/South_America
http://en.wikipedia.org/wiki/Central_America
http://en.wikipedia.org/wiki/West_Indies
http://en.wikipedia.org/wiki/Flea
http://en.wikipedia.org/wiki/File:ChiggerBMNH.jpg
http://en.wikipedia.org/wiki/File:ChiggerBMNH.jpg

Sticktight flea
Echidnophaga gallinacea

A major pest of domestic chicken in Southern United States.
Burrowed into the skin of its hosts, mostly chicken
Can attack humans, cats or dogs.

While remaining attached to fleshy parts of chicken's head
around the eyes, wattles and other bare spots, females
cause ulcers in which they lay their eggs.

Heavy infestations >>> anemia, blindness, or death of birds if
untreated




Natural Flea and Tick
Control for Pets

=)
herbaltea

HERBAL COLLAR

An herbal collar.

Herbal collars contain natural ingredients such as
citronella and eucalyptus oils.
The collars last around three.months 102


http://www.biconet.com/pets/GIFs/fleaCollar2.jpg
http://www.biconet.com/pets/GIFs/fleaCollar2.jpg

Flea collars: There are many different types of
flea collar on the market. Some are insecticide
only & work by killing adult fleas on the cat.
Other flea collars contain IGR's to kill the eggs &
larvae.

Flea collars often only kill fleas on the cat's head
& neck, but fleas further down the body survive.

propoxur

in cat flea collar >>>> cancer

Dr. Hanem Khater
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Shampoo/Dips:.
Flea shampoos contain insecticides which Kill

adult fleas.

Flea Combs:

Flea combs aren't overly effective,
only removing 10 - 50% of fleas on your cat.

ace a small bowl of water with some detergent in it

ose by & drop the fleas into the bowl.

P

C

This will drown the fleas.

Placing a small amount of petroleum jelly onto the teeth

of the comb will help the fleas stick to it.
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Flea Trap

Dr. Hanem Khater 105
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http://www.pestvictoria.com/insects-and-bugs/fleas.htm
http://www.pestvictoria.com/insects-and-bugs/fleas.htm

FLEA KILLER

»__—"—-_— —
e -
‘.‘ 3 3 r
\ =l - ;-—‘/
\ =
\ aé "

This great looking flea crap
is designed 1o work and is
CASY 1O use. It controls fleas
withous using pesticides
Simply plug it in and the soft
light will artracet fleas. For
best results leave it on 24
hours a day (it cosas only
ponnies a month 1o operate).

Attracts & Captures Fleas
- Works 24 Hours a Day - No Pesticides - No Assembly Required

Adult flcas are caaght by the
FLEA KILLER before they
£t onlo pets. Trapping o
single female fica provenas
her from laying 200 cges
The repiaccabic sticky pads

Flcas arc antraceed to the
bighs when it is on. They
pass through the protective
screen and are caught om the
sticky pad where they dic
The screen prevenits children

do not contain pesticiges | 5 nom KRSk pets from being caugha

and work for up o 3
months.

The FLEA KILLER |s safe for
pets and poopice. To cach
feas. place the trap where
YOour pet siocps, cats, rests
Oor walks. The wrap is
portable and you can move
it 10 diffcrent areas as necd-
od. No flcasT Keep the trap
tarned on to casch fleqg phac
develop later.


http://www.pestvictoria.com/insects-and-bugs/fleas.htm
http://www.pestvictoria.com/insects-and-bugs/fleas.htm

Drice: #4. 74
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http://www.pestdetour.com/store/pc/7-Watt-Light-Bulbs-3-Pack-p1441.htm
http://www.pestdetour.com/store/pc/7-Watt-Light-Bulbs-3-Pack-p1441.htm

DEVELOPMENT of ARTHROPODA

How Fleas Work Flea Life Cycle

~f i - How HouseFlies Work
=5 HRE 7
A";,".
l.-‘::‘g'.hn
{‘ : oty e v ol P Adult fly
\" el Lirw Mg ‘\: s
N & o> ‘ Life Cycle '
) \ A A 3rd larval “"""""'
(o)
] “}) _
I- Metabola: :

(1) Holometabela (complete metamorphosis)

The eggs hatch into larvae which are different from the adult insect

and usually feed on different food.
Eggs>>>>>larva >>>> pupa>>333<aduiit.


http://upload.wikimedia.org/wikipedia/commons/2/20/Culex_mosquito_life_cycle_en.svg
http://upload.wikimedia.org/wikipedia/commons/2/20/Culex_mosquito_life_cycle_en.svg

DEVELOPMENT of ARTHROPODA

2) Hemimetabola ,’"@ % QD@Q
( incomplete metamorphosis) }\ ;

ex. ticks, cockroaches.

-9

* The eggs
* Larvae >>>similar to adult, ROACHES LIFE CYCLE

>>>but only small with more delicate transparent integument.
 nymphs (pre-adult phase)>>> exactly similar to the adults

>>>incomplete development of wings and reproductive organs.
* Larvae and nymph feed on the same food and have the same habitat as adults.
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DEVELOPMENT of ARTHROPODA

II- Ametabola

» wingless
»do not undergo any metamorphosis
»hatch from the egg nearly in the same form they keep throughout their life.

Which Came First...
the ltchin or the Eqg?

15t nymph 2nd nymph
\ 5
'

Diskiagk m Khater (The Life-Cycle of the Head Louseé)


http://www.probertencyclopaedia.com/A_METAMORPHOSIS.HTM
http://www.probertencyclopaedia.com/G_EGG.HTM
http://www.probertencyclopaedia.com/T_KEEP.HTM

These are small, wingless leathery dorsoventra
flattened insects. They are permanent
ectoparasites of mammals and birds. They only
leave their host, when the temperature of the
is very high or when the host becomes very we
and heavily infested or accidentally by mechan
means as corabirvg or cuttings of the hairs. The
possess a considerable host specificity and the
various species are largely restricted to a single
host species or to a very closely related one. T
body is differentiated into a head, thorax and a
abdomen. The head carries short antennae wh
have 3-5 segments. The eyes may be reduced ¢
absent. The segmentation of the thorax is indit
tinct. The legs are usually short and powerful ¢
the tarsi are 1 or 2 segmented ending with 1 or
segmented claws. Spiracles are 7 pairs, one in
thorax and 6 pairs in abdomen.

Paratergal .

plale \
Solracles /

D .
Abdomen

Dr. Hanem Khater
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\‘7%«

Nymeh mouRts 3 times %
as i1 grows Eggs

2nd Stage 1st Stage

Ny meh Nymph
» v
exopterygotes, born as miniature versions of the adult, nymphs.

The young moult three times before reaching the final adult form, which they usually
reach within a month of hatching.

Q@ >>> Eggs >>> attached either to the hairs or feathers of their hosts >>> hatch within
4-14 days at the body temperature.

The emerging larvae>> wrong

Dr. Hanem Khater 114
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http://en.wikipedia.org/wiki/Exopterygota
http://en.wikipedia.org/wiki/Nymph_(biology)
http://www.bayeranimal.co.nz/media/2865/lice-lifecycle.jpg
http://www.bayeranimal.co.nz/media/2865/lice-lifecycle.jpg

-~

Order: Phthiraptera |

(Sucking Lice) \Y

Suborder: (Anoplura) \ \\}‘ A
| it 2l

/!

. \
("an-a’plur-a) ) \)g
f‘ “1
Lice (singular: louse) ,3})’,\) A
blood-feeding “oblegatory” ectoparasites of mammals. \ l‘:‘\‘l"é ‘
- =4
L%

Piercing Mouthparts
&
Narrow head

Transmission

Pass form host to host when a bridge of hair exists between host individuals.
1- Pediculosis >>> an infestation of blood sucking lice.

blood-borne diseases 2- vectors of several of

Dr. Hanem Khater 15


http://en.wikipedia.org/wiki/Phthiraptera
http://en.wikipedia.org/wiki/Parasite
http://en.wikipedia.org/wiki/Mammal
http://en.wikipedia.org/wiki/Vector_(epidemiology)

LICE: Host specificity? Why?

Pincer like claws >> for clinging to hair

The size of claws >>> related to the diameter of hair
shaft >>> important in establishing host specificity
and host site specificity.

Dr. Hanem Khater 116



Head louse wk
Pediculus humanus capitis

Class: Insecta > Suborder: Anoplura

Louse egg;s (n%ts)

Dr. Hanem Khater


http://en.wikipedia.org/wiki/File:Pediculus_humanus_var_capitis.jpg
http://en.wikipedia.org/wiki/File:Pediculus_humanus_var_capitis.jpg

The body louse

Pediculus humanus humanus
(Pediculus humanus corporis).

Female >> lay their eggs on or near the seams of clothing.
feed on blood and usually only move to the skin to feed.

crowded living conditions >>> Poor hygiene >>> Infestations >>> spread
rapidly
( in ware, homeless, refugees,
in prisons or natural disasters).

Spread through prolonged direct physical contact with a person who has
body lice or through contact with articles such as clothing, beds, bed
linens, or towels that have been in contact with an infested person.
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http://en.wikipedia.org/wiki/Body_louse
http://en.wikipedia.org/wiki/File:Body_lice.jpg
http://en.wikipedia.org/wiki/File:Body_lice.jpg

Importance of body louse

Body lice are a nuisance in themselves and cause

intense itching.

They are however, also vectors (transmitters) of

other diseases.

Body lice can spread epidemic typhus, trench fever,

and louse-borne relapsing fever.

2
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o
>
2
o
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http://en.wikipedia.org/wiki/Epidemic_typhus
http://en.wikipedia.org/wiki/Trench_fever
http://en.wikipedia.org/wiki/Relapsing_fever

Body louse >>>>
Epidemic typhus

Rash caused by epidemic
typhus

 The causative organism is Rickettsia prowazekii

* Typhus killed hundreds of thousands of prisoners in
Nazi concentration camps during World War Il.
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http://en.wikipedia.org/wiki/Epidemic_typhus
http://en.wikipedia.org/wiki/Rickettsia_prowazekii
http://en.wikipedia.org/wiki/Nazi_Germany
http://en.wikipedia.org/wiki/Concentration_camp
http://en.wikipedia.org/wiki/World_War_II
http://en.wikipedia.org/wiki/File:Epidemic_typhus_Burundi.jpg
http://en.wikipedia.org/wiki/File:Epidemic_typhus_Burundi.jpg

Body lice >> Trench fever

A moderately serious disease

World War | >>>> infected armies including those in
Egypt.

The disease is caused by the bacterium Bartonella
quintana
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http://en.wikipedia.org/wiki/Body_louse
http://en.wikipedia.org/wiki/Disease
http://en.wikipedia.org/wiki/World_War_I
http://en.wikipedia.org/wiki/Bartonella_quintana

Body louse>>>
louse-borne relapsing fever

Causative agent: Borrelia recurrentis

Occurs in epidemics:

*in poor living conditions

* famine (i.e., food shortage)
* war in the developing world

Currently prevalent in Ethiopia and Sudan

Dr. Hanem Khater
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http://en.wikipedia.org/wiki/Relapsing_fever
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http://en.wikipedia.org/wiki/Developing_country
http://en.wikipedia.org/wiki/Ethiopia
http://en.wikipedia.org/wiki/Sudan

Phthirus pubis
(crab louse)
"pubic lice”

They feed exclusively on blood.
cause a condition known as crabs.
Notorious for infesting human genitals.

May also live on other areas with hair, as abdomen and eyelashes.

Humans are the only known hosts of this parasite, although a closely related species,
Pthirus gorillae, infects gorilla populations.

Transmission

1- sexually transmitted infections (STls)

2- Infection in a young child or teenager is not necessarily indicative of sexual abuse.

3- Parent-to-child infestations are more likely to occur through routes of shared towels,
clothing, beds or closets.
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Examples of sucking lice:

Cattle : Haematopinus eurysternus
Linognathus vituli

Buffaloes: Haematopinus tuberculatus.

Sheep : Linognathus ovillus, L. pedalis.

Horse : Haematopinus asini

Man : Pediculus humanus capitis, P. Humanus humanus
Phthirus pubis.
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Suborder: Mallophaga
(Biting Lice)

spinelike

parasites of birds and mammals

feed on the epithelial debris of the skin or on feathers of birds, clotted blood
and have their mouth parts adapted for chewing.

head >>> broader than thorax.

The prothorax is free while the meso and meta-thorax are fused to form an
undifferentiated part known as pterothorax.

The legs are with two claws.
There are 11 abdominal segments, ofrwhich-8rare visible. 125



Biting lice
e Cattle :Damalinia bovis
 Sheep :Damalinia ovis

* Equines : Damalinia equi

Dr. Hanem Khater



Biting lice

Trichodectes canis

Eggs (Nits)
attached to
g o Hair
All Stages
occur Ol! the Transmission to
kis Host's Other Hosts
Integument via Direct Contact
or
Infested
Grooming Tools
I.H of
Dipylidium
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Louse populations are highest during late
winter and may cause disrupted feeding
patterns, fleece damage/loss, and self-
inflicted trauma.

Heavy louse infestation
in an emaciated ewe.

Heavy louse infestation in an emaciated ewe.
Dr. Hanem Khater 128



* Sheep lice infestation are often introduced onto a
farm by: Infected cattle
Via vehicles
Purchased sheep
Wildlife especially rabbits, badgers and deer
4 Louse populations are highest: During late winter in
sheep in poor body condition
During a hot summer
During a wet summer
Immediately after shearing
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Swill Bird Louse

birds) ( Biting lice

Do not usually spread disease pathogens
Heavy infestations in poultry

>> severe skin irritation

>> weight loss

>> reduced egg production 10-20%

Young often are killed by the great numbers of lice that transfer from
the hen to the young soon after hatching.

Birds >> dull, ruffled plumage; often, they damage themselves by
pecking at infested body areas. ™" et 130
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Chewing lice of birds

Eggs masses attached at the base

of the feathers large populatlons on poultry.

Menopon gallinae (the shaft louse)
2mm, little economic loss

Biue-and-yallow Macaw
with ruffied feathers

Menocanthus stramineus (Yellow body louse)

The most pathogenic >>>
capable of causing anaemia in heavy infestations.

3 mm. (1 35.000 louse/ bird)

Dr. Hanem Khater
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Lice >>> Disease to birds
Filarial heartworm

e Trinoton anserinums>

IH of Sarconema eurycerca
>>Heartworm in swans and geese

* Filarial nematode in legs, ankles of grebes,
parrots, coots >>> lice pick up MF through
chewing on skin and eating blood form
minor wounds.

e found throughout the range of its swan
and goose hosts.

+fowl-spirechaetosisa >> wrong >> transmitted

by Argas persicus

Dr. Hanem Khater
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Worms migrate through
the bloodstream 1o the
heart muscle where they
mature and release micro-
filariae into the blood-
stream

Lite cycle is continued when biting lice
fead upon the bird's blood containing
the microfiariae

Infective third-slage larvae are

transmitted into the bird's blood-
stream when the louse takes
ancther blood meal

Three stages of larval
development ocour within
the: biling louse

Indirect life cycle of Sarconema eurycerca
132



Lice >>> Disease to birds
Filarial heartworm
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Indirect life cycle of Sarconema eurycerca
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Most Crustacea are acquatic and live either in sea or fresh
water, very few live on land.

Many Crustacea are parasitic on the gills of fishes but none
attack farm animals.

They breath by gills.

The body, consists of ceplalothrax and abdomen the
segments of the body are provided by jointed appendages
adapted or feeding, walking and swiming. There are three
genera of our importance:
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Crustaceans

Branchiopoda Ostracoda

Maxillopoda Malacostraca

Crayfish ‘

-
‘1/«‘%3“* S y

Brine shrimp Barnacles = & Sand hopper

Ostracod
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(1) Dephina:

Acquatic animals, having
either flat shield like
carapace or a laterally
bivalve chitinous shell. The
legs are leaf-like and lobed.

Intermediate host of nematods
Acuaria and Tetrameres. -



CVCIODSZ Aquatic animals having . Macrocyclops aibidus

j=
second S -~

an elongated well segmented body enclosed in a  antenna SN ST sl apladng:
shell or carapace. The swimming appendages ¢
are biramus and there are no appendages on '," x
the abdomen. The famale carries its eggsina _# ’
pair of eggs sacs attached to the first
l
gl
0

(3 @ ;
. ~

abdominal segment.

eqg sac

&
(5%

o

I’\

intermediate hosts of

1- Diphyllobothrium laturn rinSiSesty
2- Dracanculus medinensis.
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Class Il: Crustacea

Diaptomus:

Aquatic animals, body slender, carapace covers only
the anterior 4 segments. The antennae are more
segmented than Cyclops. Second antenna

is biramous. Eggs are in single oval sac.

Intermediate host:
Diphyllobothrium latum.




3£
* Dr. Hanem Khater
~ Good luck

hafkhater@yahoo.com e S

i

=

-

E Dr. Hanemﬁgater . 140
- — R A NEE s ‘ e~ TR SN Xt wa S AYANS 7



Fatakat:com



