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Parasites

(helminths)

Protozoa
(amebas) (sporozoans) (flagellates) (ciliates)
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(flatworms)
Trematoda Cestoda
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Nematodes (Round worms)




vuerles= Medically important nematodes

A) Intestinal nematodes:
a. Small intestine:

1) Ascaris lumbricoides.

2) Ancylostoma duodenale.

3) Necator americanus
4) Strongyloides stercoralis
5) Trichinella spiralis

b. Large intestine:

1) Enterobius vermicularis.

2) Trichuris trichura

B) Tissue Nematodes:
1) Wuchereria bancrofti
2) Brugia malayi

3) Loa loa

4) Onchocerca volvulus

5) Dracunculus medinensis
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General morphology: of found woim - "
LS «sli5a0 | 5500,

» Adult is an elongated, cylindrical and unsegmented with tapering ends.

» Cross-section of the worm shows a|cavity within

Esophagus
Nerve ring

which lie the different organs.
Olw! lowis
» All have toothed mouth.
Wb fomule > 1 ml lgie o
» Have separate sex, male is smaller than female
0) b Finte B lpr w2 s lpie e ! e
& 1ts posterior end 1s curved ventrally.

Intestine

eminal vesicle

Ovary

(» In nematode life cycle, there are four larval stages, followed by the adult:
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Egg — Rhabditiform larva (L1—L2) — Filariform larva (L3 — L4) — Adult.



» In nematode life cycle, there are four larval stages, followed by the adult.

» Egg — Rhabditiform larva (L1—L2) — Filariform larva (L3 — L4) — Adult
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Ascaris lumbricoides (giant round worm)

Adult:
» Whitish in color.
» Male 15 to 30 cms, female 20 to 40 cms.
Egg:
58 Cpeobes PrusRes)
1. Immature egg—~ ferlized &1 )

2. Embryonated (mature) egg:

(contain 2" stage larva).— .
S ) JYop”
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Habitat: Small intestine (unaita&hﬂi

0 (%] ll' worm
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Definitive host: Man.

Infective stage: Embryonated egg.

Mode of infection: ingestion of food
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contaminated by embryonated egg.

Di tic stage: I t dult
iagnostic stage: [mmature egg @aq u
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Fertilized eggA Unfertilized egg A
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Ascariasis
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Pulmonary phase|(loeffler’s syndrome): result from larval migration.

Intestinal phase; The presence of the adult worms in the intestine.
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1- Adult worm burden: Heavy infection cause intestinal obstruction/—’
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2- Migration of adult worm into unusual sites: S
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* To gall bladder and biliary tracts, appendix, stomach. - ... .,
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Ancylostoma|duodenale (Human hookworm)

Adult:

£l
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-Small nematodes, Male 8 -11mm, Female 10-13 mm.
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-The mouth contains well developed teeth.
Egg: segmented with 4 blastomeres.
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Swallowed &Y

Life cycle pay
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Habitat: Small intestine attached| by Lo wngsmpy oz, 7 07
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Circulation ey 5= Man-fd,“;;) ‘ .
teeth to the mucosa. f Gons 5

Penetrates skin e e w 0
"y wlLS P78 Pl lp
e 0 G Y ,wjé(,_‘rnw s _ <
Definitive host: Human. f/ﬁ e oz e

(diagnostic stage) |
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Infective stage: Filariform larva (L3). )

e External envi t ) e
. . ° o ernal environmen ) )
Mode of infection: penetration of skin /;m""'”/

L

. . . ’ Rhabditiform
by filariform larvae present 1n soil. ’ arva hatches
Rhabditiform /
larva in soil
Diagnostic stage: Egg(or)L3 in sputum. (m 92 2 delboer Do
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/ Ancylostomiasis
S/ Mo

> Cutahe_o%us phase: Creeping eruption (larva migrans).

. 9
» Pulmonary phase: Loefidlse(l;a s syndrome. .,
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Microcytic hypochromic anaemia: The most prominent characteristic in

moderate or heavy chronic infection which result from:

1+ Continuous blood loss|through punctured sites at the site of attachment.

2- Feeding of the worm (a single adult sucks 0.3ml of blood/ day).
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Enterobius vermicularis
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Pinworm, Thread worm, Oxiuris, Seatworm  __ _,
Wy_: S5 -Q‘k_-.;' > 2 Sariiaa) P,/l-:l:‘f-:.\.\-:(;_g
Adult: W«E‘-‘z‘j—" Double bulb | S
S . esophagus i -
The adult 1s 5-10 mm 1n length. & Eggs in ) Posterior
curved
The Female has straight very pointed tail 4 \¥ (
Egg: The egg is D-shaped. ., (ana siraiant
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Life cycle
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Habitat: Large intestine (unattached).
Definitive host: Man.

Infective stage: Embryonated eggs.

Mode of infection: (highly infectious)

1) Ingestion of eggs through contaminated
food or contaminated nails. 2)Toilet seats.
3) Inhalation and then swallowing eggs
from the air, contaminated blankets.
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4) External jautoinfection. o
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Diagnostic stage: Eggs or adult worm
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Adults in
caecum,
appendix,
colon, etc.,
of human

Larvae
migrate

Gravid females
migrate to
perianal
area and
oviposit
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Retromntection

Larvae hatch in
small
intestine
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Infective eggs A
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human -
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become infective
in 4-6 hours

Infective eggs L= 5w did) 0SS <
distributed in (@ & o2 G St o
environment (oG 44 s o
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Enterobiasis

» Enterobiasis is highly infectious disease affect mainly children.

» | Adult female| worm inhabits large intestine and daily nights lays eggs around

the anus causing severe nocturnal perianal pruritis (pruritis ani),
Cb”IUZJ_JJW\}y’C‘AJ’ Wﬂ‘\&b

insomnia and restlessness.
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» In girls, it may cause vulvovaginitis, urethiitis, enuresis and recurrent urinary
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(1 w22, Trematodes (flukes)




Medically important Trematodes (flukes):

Venous plexus (» Guie)
s\ee Vi Use o5 VI

1- Blood flukes e.g. Schistosoma mansoni and S. haematobium.

, bile duck
2- Laver flukes e.g. Fasciola gigantica and F. hepatica.

3- Intestinal flukes e.g. Heterophyes heterophyes.

4- Lung flukes e.g. Paragonimus westermani.



General characteristic morphology of Trematodes.
P ENNEPERIVES Apuere -

» |Flat|(NO body cavity), lcaf-shaped unsegmented.

TeR el | wmer ¢ S g olo

» |Organ of fixation}| they possess suckers:”

» All are hermaphroditic (The adult worm contains male and female genital

—
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oreans) except schistosomes have/separate sexes.
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» The eggs are operculated except for schistosomes, Whlch are splned
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» The eggd must reach water source either to hatch. |
e oz
» Requires intermediate host (snail) and sometimes two intermediate hosts (snail
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Oral sucker

Intestine

Operculated egg Spined egg Adult worm i )
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Oral sucker

Morphology

Adult: Typical female measures 2 cm 1n length and

Preacetabular
glands

Cercarial

bod
the male measures 1.5 cm. "

Ventral sucker
z0n¢

Egg: With lateral spine 1n S. mansoni and terminal

in S. haematobium.

Lormined S pil laboral ¢ pine

Cercaria:

Has a bifurcated tail. 5
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N Tail

S. Haematobium  S. mansoni Cercaria Adult worm
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Habitat: S. ha evned sbium &L_ltworms ﬁJJ\;ﬂf;;di?:f::f’*
schiskosoma manso ni ﬁ pairin MWLOSA
Mesenteric or vesical venous plexus. tui’liu, Fosprodicedsome
o Cercarae ,(,uj ub:": accun;ulatefmtlsstt.:es
Definitive host: Man. penetrate | B e
_skin,
Intermediate host: snail. migrate, 4 Q o
developinto & b ; ‘ Eggs passed in stool
Infective stage: Forked tailed Cercaria adutvoms |\ ¥/ . reach wate bodie,
'  hatchintomiracidia -

Mode of infection: AAAA TN A AN A A TG AAN AN
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skin penetration by cercariae. e
seh 1shosoma  § hoemak obsam \ _l!,&_—___
Diagnostic stage: Eggs 1n stool or urine \\ L
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Schistosomiasis (Bllharzmsm)

O Intestinal schistosomiasis (Schistosoma mansoni): Granulomata formed

around eggs|lodged in the intestinal mucosa and the liver leads to:
. . b/poc] on skl . .
* Abdominal pain, dysentery, fever, anorexia and loss of weight.
1 vel Sp’cu . .
= Hepato- -splenomegaly, liver fibrosis, portal hypertension, ascites and
gl

bleeding varices.

(? Urinary schistosomiasis (Schistosoma haematobium): Terminal hematuria

and dysuria. Ureteral obstruction with consequent: hydroureter and/or
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hydronephrosis and bladder carcinoma Chrws
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Cestode (tapeworm, 2t H)
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Medically important Cestodes:

1. Intestinal cestodes

(man acts as definitive host):

e Diphyllobothrium latum (fish
tapeworm)

e Taenia solium (pork tapeworm) and
Taenia saginata (beef tapeworm)

« Hymenolepis nana (dwarf tapeworm)

W) Lie 1510 20

2.Tissue cestodes

(man acts as intermediate host):

« Spargana of Diphyllobothrium mansoni.
* Cysticercus of Taenia solium.

* Hydatid cyst of Echinococcus
granulosus.

« Coenurus of Multiceps multiceps.



General characteristic of Cestodes:

- Flat (No body cavity, No gut), tape-like,

segmented.

R

- The length of some cestodes may reach|10 meters.
(4«41-9; ')4?,' AR o 2 21 (I3 d,:..»_o
- They possess scolex, neck, and proglottids.

- The scolex equipped with suckers, hooks, or

grooves.

- The neck is the actively dividing part.
- All tapeworms are hermaphrodites.
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has  male xleml  sex olaos  on it '

proglotid
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General life cycle of Intestinal Cestodes: Taeniasolum — Tuenia saginata

(Beef Tapeworm)

(Pork Tapeworm)

a. Definitive host (vertebrate).

: Y : )
b. Intermediate host:- Beef in 7. saginata. | 4
S | Gep GIRST A = rdo & Qe

- Pork in T. solium. £«
— ey L

- Cyclops and fish (two intermediate hosts} in D. latum.

c. Mode of infection: By ingestion of|larva [in contaminated undercooked beef,

pork or fish.

d. Diagnostic stage:| eggs and gravid proglottids,
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» Caused by D. latum.
» GIT disturbances: nausea, vomiting and diarrhea.

» Hunger pain, loss of weight as the adult worm absorbs large quantities of
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» Intestinal obstruction may occur related to large number of long worms.

» Macrocytic/hyperichromic anemia as the adult worm absorbs large
P g e
quantities of vitamin B12. v/ ¢
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Echinococcus granulosus >~
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Adult: The smallest tapeworm (2.5-9mm).

.. @
It has three proglottids, immature, mat%re and graxcf?d.
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Hydatid cyst: +3 sepmenks

-Thf E. granulosus.
/,M’Wt

-Sphere-shaped and contains hydatid fluid.

-May reach a volume of many liters and contains many

thousands of scolices.
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Life cycle o , -
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Habitat: small intestine of carnivores.
Definitive host: Dogs and other carnivores.
Intermediate host: Man, sheep, Cattle and
other herbivores.

Infective stage: The eggs.

Mode of infection: Human 1s infected

accidentally by ingestion| of eggs due to

close contact with dogs. R
o N ) Tap S unilocular hydatid cyst

Diagnostic stage: hydatid cystin fissues. innermedite host
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Hydatid disease
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- The liver 1s the most common site of the hydatid cyst (66%). frequently

the lungs, spleen, kidneys, bones and brain.
Py e
()-The cyst causes impairment of the affected organs due to pressure and erosion
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of blood vessels.
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Sudden release of cystic fluid can precipitate an

anaphylactic reaction that ranges in severity from mild to
SebsEs v
lethal, and the associated dissemination of scolexes can
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result in multiple hydatid cyst formation. .-, .,
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Which one of the followings is TRUE regarding Schistosoma mansoni?
A) It 1s hermaphroditic.
B) Adult is cylindrical with cross-section shows a cavity.
@Snail 1s an essential part of its life cycle.
D) The normal habitat 1s the lumen of large intestine.

E) The diagnostic stage 1s operculated egg.




You are a volunteer with “Doctors Without Borders” in Africa. In certain
villages, you detect anemia in a significant number of children. This is
most likely due to infection with which one of the following?

@nc ylostoma duodenale.
B) Ascaris lumbricoides.
C) Enterobius vermicularis.
D) Taenia saginata.

E) Taenia solium. 0



Which of these blood changes could be seen with Diphelobothriasis?

A) Normocytic normochromic anemia.

@ Macrocytic hyperchromic anemia.
C) Microcytic hypochromic anemia.
D) Leucopenia.

E) Pancytopenia.



The diagram represents a scolex of one of the
tapeworm. Intermediate host of this worm is:

a) Salmon fish.

d) Snail.
e) Cyclops.



