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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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» Adultis an elonqéated cylindrical and unsegmented w1th tapering ends.

Male Female

» Cross-section of the worm shows a cavity within

Esophagus
Nerve ring

which lie the different organs.

Curved d)b Intestine
» All have toothed mouth. - =t .. P ( W
Mot +lemate Lol Ol 2 O
> Have separate sex, male is smaller than female / R

Ovary

& 1ts posterior end is curved ventrally.

» 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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=3 ound Worm S
Ascaris lumbricoides (giant round worm)

Adult: e\ Lpyg)
» Whitish 1n color.

» Male 15 to 30 cms, female 20 to 40 cms.
sheo) DU\ 3 g 30 g,

Egg:
1. Immature egg emboye ey (s

2. Embryonated (mature) egg:

(contain 2" stage larva). — jyletee b
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Embryonated Immature



Mot diced S50 o > 4L A\ = ntective Stage
A\ = Diagnostic Stage

Life cycle

Habitat: Small intestine (unattached).

Definitive host: Man.

Infective stage: FEmbryonated egg.

Mode of infection: ingestion of food  #&a) L A
contaminated by embryonated egg. \ *
ot
Diagnostic stage: Immature egg or adult e A O e
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worm or rarely larva in sputum.> o T

oo hitp:/iwww.dpd.cdc. gov/dpdx
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Intestinal phase: The presence of the adult worms in the intestine.
Atacchea ) i el
May be asymptomatic or gastrointestinal manifestation.= ¢« -V~

Complications are mainly related to:
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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: U522/ slay
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* To gall bladder and bilary tracts, appendix, stomach. e
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Ancylostoma duodenale (Human hookworm)

Adult:

-Small nematodes, Male 8 -11mm, Female 10-13 mm,

o\We g
-The mouth contains well developed teeth. - %Z\L‘,‘D

Egg: segmented with 4 blastomeres. Filariform(L3)] | ME 8
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Habitat: Small intestine attached by SL gy N\
Circulation Man

teeth to the mucosa. f Al

(diagnostic stage)

Penetrates skin small intestine
Definitive host: Human. | f% N

|

Filariform larva
(infective stage)

Infective stage: Filariform larva (L3).

(Sotl v el s M eple) aicsias S b e

Mode of infection: penetration of skin

. . . Rhabditiform
by filariform larvae present 1n soil. iy arva hatches
Steol I aclult 0 <o L Rhabditiform
alhached 15,0

larva in soil
Diagnostic stage: Egg or L3 in sputum. (m

External environment
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» Cutaneous phase: Creeping eruption (larva migrans).

» Pulmonary phase: Loeffler’s syndrome.»> =t ==
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» Intestinal phase:

Microcytic hypochromic anaemia: The most prominent characteristic in

moderate or heavy chronic infection which result from:
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1- Continuous blood loss through punctured sites at the site of attachment. <777
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2- Feeding of the worm (a single adult sucks 0.3ml of blood/ day).
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Enterobius vermicularis

L 550 [Pinworm, Thread worm, Oxiuris, Seatworm |5t \el¢ Lo
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Adult: Pestere Y

Double bulb
esophagus
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The adult is 5-10 mm in length. T
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Posterior
one third
curved

The Female has straight very pointed tail
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Posterior
and straight

Egg: The egg 1s D-shaped.
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Gravid females
migrate 10

Life cycle s
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. penanal
Habitat: Large intestine (unattached)._. , AR area and
: ( b free o =
Definitive host: Man. f;;';:l"-“f;*'j-
Infective stage: Embryonated eggs. B
migrate

Mode of infection: (highly infectious)

1) Ingestion of eggs through contaminated

food or contaminated nails. 2)Toilet seats.

Retromnfection |

Larvae hatch in

3) Inhalation and then swallowing eggs small

intestine

Embryonated eggs

become infective
in 4-6 hours
Infective eggs b 019l s o

from the air, contaminated blankets.

4) External autoinfection.

. . . e distributed in anss Ji
Diagnostic stage: Eggs or adult worm. an i B/ 1IN €555 environment ] W egy
3 chee ;‘::I::;n'\ (e.g., bed linens, J“_-! NER
anas Nedle>asbin )] aswos 50 lo Yoy < aobulte clothing) terhabion e

Bl s le



Co Sewals ol JS§ anasy) dihiay Gandl bl 7, LSajle ) 8u5all sla

Jb day Jas oy irritatant 0 Gl gla S8 7he pandb &l Qﬁ@
LaV g JSY elanes T58 guite Gl Jauiy Lo oSang 8,3LEY Jiis 7, egg
lpalss Ty w¥ Galadl LESI (ggaall Conn Tys @9gS Jb sl Lealis T
Log elan Lo aan ) Guany awndil Al 84 ) dwds Jidbll s eggs J!
Wil B0 dacun (ole ool gai T SShy sl Sty

wady () (ass WY1 Gl Sang Galhdll Gaall 8y eggsd) € (Keag
Jetiy aan trachea e Jany &l lsgll adis laa Sead 9¢dls eggsd! (Z
sallowing 4!
olas T sam aadiin laa gl eggs JI 4l Jou aleadl anaiin U oSaqy A,
(G2 LusSe (goaall) (goaalls



) Jak)l ) ek Ll
il b s las\gl L eV

st Fpterobiasis

ares 1 5 Y55 JAG P S
» Enterobiasis is highly infectious disease affect mainly children. cqp B

)
» Adult female worm inhabits large intestine and daily nights lays egg‘gs around

the anus causing severe nocturnal perianal pruritis (pruritis ani),

insomnia and restle S. nf Jummakion  oicas| oo 5)

> In girls, it may cause vulvovaginitis, urethritis, enuresis and recurrent urinary

D

tract infections. = L1y )55
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Medically important Trematodes (flukes):

-

SR

1- Blood flukes e.g. Schistosoma mansoni and S. haematobium. \jenows pierus
Q/gm N A 4»9;_3‘,3

l
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2- Laver flukes e.g. Fasciola gigantica and F. hepatica—=> ;. \ci\e cluev
3- Intestinal tlukes e.g. Heterophyes heterophyes.=> |n Ta\esVin

4- Lung flukes e.g. Paragonimus westermani.—n Luxr\B



General characteristic morphology of Trematodes:
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»> Flat (NO body cavity), leaf-shaped unsegmented. cwiv — oot =otus Loy

> Organ of fixation: they possess suckers, =)= Lemens DU C o lediDs slpcl

C\_).’f

» All are hermaphroditic (The adult worm contains male and female geni{al

organs) except schistosomes have separate sexes.

26,0\ )
» The eggs are operculated except for|schistosomes, which are spined.
AN e Now olo. \bs (o6l reeks
» The eggs must reach water source either to hatc&7 iz § ple TEle sy s (Y
NP - - .
e e LS . . . . .
» Requires intermediate host (snail) and sometimes two intermediate hosts (snail

aIld ﬁSh). I‘Y\)‘BmeAf |.w|’ Hast‘ =  Lavin )\Q—:é.su_\ _§) Hoot 0




Operculated egg

Spined egg

Oral sucker

Adult worm




Schistosoma




Morphology

Adult: Typical female measures 2 cm 1n length and

Preacetabular

cwo |akera) V. glands
the male measures 1.5 cm. 2o lefeled s 51 el

= 9 h erming) s Ventral sucker
z0n¢

Egg: With lateral spine in S. mansoni and terminal

n S, haematobium.

Cercaria: = infelve S}aﬂ Sensory

papillae

Has a bifurcated tail. 3

Fv«fﬂJﬁm)

S. Haematobium  S. mansoni Cercaria

N | Tail
%

Adult worm



Schistosoma mansoni) J_‘ ;\,a_MJJJ] el m

M&ef\‘}e(‘io - 'ufaw\ny the Skomac in Schistosoma mansoni)

Life cycle
V&ical venows plesuy i~ afeund ufinery Voack i Schistosoma haematobium 1]
Habitat: Adult worms
. . pair in | 2] 7) e
Mesenteric or vesical venous plexus. mesenteric. || Eggs produced; SOme ,cbe. Iy .
' : s accumulate in tissues, s <55 =%
Cercariae =Sl e a0 ¢
Definitive host: Man. penetrate _ granulomaformation o= 42 &
skin,
Intermediate host: snail. migrate, | ) LA ) |
d;vlelopmto | & A - Eggspassedinstool |
° * ° t f : 1
Infective stage: Forked tailed Cercaria. e i R ;
(6-8weeks) . hatchintomiracidia -

Mode of infection: [ SRS PAAAAIIEAANAAAAAR A AT

skin penetration by cercariae. ‘\ é;

Diagnostic stage: Eggs in stool or urine \\ o
34 embolsm =5 bl i host, Biomphalaria
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Second intermediate host
(Cyprin

First intermediate host
(Bithymnia sp.)
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Sheet 21 Schistosomiasis (Bilharziasis) =» s

Intestinal schistosomiasis (Schistosoma mansoni): Granulomata formed

. . . . Ls Jemt s of] > 2as
around eggs lodged 1n the intestinal mucosa and the liver leads to: e39 I dom cplia)

b(coc] n skl
= Abdominal pain, dysefitery, fever, anorexia and loss of weight.

* Hepato-splenomegaly, liver fibrosis, portal hypertension, ascites and

i) Vi 2 8 ]
bleeding varices.
Un, )L} 5&2}%‘;‘ J(%y\“ \,{_@ . .
Urinary schistosomiasis (Schistosoma haematobium): Terminal hematuria

and dysuria. Ureteral obstruction with consequent hydroureter and/or

hydronephrosis and bladder carcinoma AN |
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Cestode (tapeworm, 288 ) > ¥ o0




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)

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.
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General characteristic of Cestodes: = ' Cona
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- Flat (No body cavity, No gut), tape-like,

o o o] e
segmented.> =" (r.fﬁf)’\ff ! oo S0 e ”
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- The length of somg cestodes may reach 10 meters.

- They possess scolex, ng, and proglottids.® SUcKer E

CwhJ
- The scolex equipped with suckers, hooks, or neck

grooves.

Werm M/ .
- The neck is the actively dividing part. C;MZ pr Zj’nmmature

- All tapeworms are hermaphrodites. (e genscdicn {HOYONO

- Mafuie o has  Mule ond female Sex oy



General life cycle of Intestinal Cestodes: Taeniasolium — Toenia soginata

(Beef Tapeworm)

(Pork Tapeworm)
a. Definitive host (vertebrate). man

b. Intermediate host:- Beef in T. saginata. ‘
= = Pork in T. solium.

Y ol = 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: ecggs and gravid proglottids.



Cso>d scoley

Diphelobothriasis grev s

Caused by D. latum.

y/)é)’o/?/l_l!‘:)//j/»%' M/A:} o.JJ»J] c’J\_p

GIT disturbances: nausea, vomiting and diarrhea. S SR s o s

Hunger pain, loss of weight as the adult worm absorbs large quantities of

nutrients. 5\,%;}1/5,0; Ac e s L/.,?)J ﬂgf\e})ug L5

Intestinal obstruction may occur related to large number of long worms.

Macrocytic hyperchromic anemia as the adult worm absorbs large

quantities of

'vitamin B12.

=> Jg Jir By csso
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Echinococcus granulosus

IMMATURE SEGMENT

MATURE SEGMENT

Adult: The smallest tapeworm (2.5-9mm). 225 05 |

It has three proglottids, immature, mature and gravid. || w |

Hydatid cyst:

-The larval form of E. granulosus.

-Sphere-shaped and contains hydatid fluid.
-May reach a volume of many liters and contains many

thousands of scolices.




Life cycle ]

Habitat: small intestine of carnivores. _ dep N Lose=5 L, )
A

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

sted I\ ) esygs D) w0

close contact with dogs. e~ cieoca o, oSN
oJdl Jss
unilocular hydatid cyst

Diagnostic stage: hydatid cyst in tissues. i feneiee ost




Hydatid disease

- The 1s the most common site of the hydatid cyst (66%). Less frequently
b scler oron s Pl olde o5

the lungs, spleen, kidneys, bones and brain.

-The cyst causes impairment of the affected organs due to pressure and erosion

=N L (schemin oS Cheo , @) ) bxp)
of blood vessels. & 9 ) on Je

-Sudden release of cystic fluid can precipitate an
O/}_JJ/'-ZJ CLuuLu_s—

anaphylactic reaction that ranges in severity from mild to

lethal, and the associated dissemination of scolexes can | .

. . . . Tadb Scodey  Jl 1)
result in multiple hydatid cyst formation., ), J. .= -

( Hydakid cqst )
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Which one of the followings is TRUE regarding Schistosoma mansoni?
A) It is hermaphroditic.

B) Adult is cylindrical with cross-section shows a cavity.

. Snail is an essential part of its life cycle.

D) The normal habitat is the lumen of large intestine.

E) The diagnostic stage is 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?

A Ancylostoma duodenale.

B) Ascaris lumbricoides.

C) Enterobius vermicularis.

D) Taenia saginata.

E) Taema solium. o



Which of these blood changes could be seen with Diphelobothriasis?
A) Normocytic nom:ochromic anemia.

BB) 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.

b) Pork.

¢) Beef.

d) Snail.

e) Cyclops. .




- N .\
g ‘( %‘
Q'Lﬁ) =

s FR— y
o\
‘ ) w )\ \ g

p[la @\@L% of Q ZJO




T T
9o




