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HELMINTHS:

The helminthic parasites are multicellular
(Metazoa) bilaterally symmetrical animals
having three germ layers (tripoblastic metazoa)
and belong to the kingdom Metazoa.

Helminths, which occur as parasite in human
belongs to two phyla:



1. Phylum Platyhelminthes (Flatworms): It includes two
classes:
a) Classs Cestoda (Tapeweorm)
b) Classs Trematoeda (flukes or digeneamns)

2. Phylum Nemathelminthes: it includes class
Nematoda and two sub-classes:

a) Subclsass: Adenopheorea (Aphasmida)
b) Subclass: Secernentea (Phasmidia)



Tape-like, segmented

Suckers present; some have attached
hooks. Possess scolex, neck and
proglottids.

Absent

Absent, but inside is filled with spongy,
undifferentiated mesenchymatous cells, in
the midst of which lie the viscera.

Not separate: Hermaphrodite
(monoecious)

Requires two hosts except Hymenolepis
(one host) and Diphyllobothrium (three
hosts)

Leaf-like, unsegmented

Suckers are present, but no
hooks

Present but incomplete, no

anus

Same as cestodes

Not separate: Hermaphrodite
(monoecious) except
Schistosomes separate

(diecious)

Requires three hosts except
Schistosomes (two hosts)

able: Difference between Cestodes, Trematodes, and Nematodes.

Elongated, cylindrical,
unsegmented

Hooks and suckers are absent.
Well-developed buccal
capsules with teeth or cutting
plates are seen in some
species.

Complete with an anus.

Present and known as
pseudocele. Viscera remains
suspended in the pseudocoel

separate (diecious)

Requires one host except
filarial worms (two hosts) and
Dracunculus (two hosts)
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Cestodes are flat, parasitic, hermaphroditicf
tapeworms with complex lite cycles that fnfeect
animals, ncduding humans. Altheugh there are
multiple species of cestodes, three particular
species cause human cisease: Taenia solium (pork
tapeworm), Taenia saginata (beet tapeworm),
and Diphyllobothrium ({ish tapeworm).
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There are two types of infections that can
develop depending on the route of infection. The
first type is caused by ingesting the eggs from an
adult worm (expelled in animal or human feces)
which results in developing cysticerci (larval
stage) within the animal or human tissues. This

is known as cysticercosis. If these cysticerci develop

in the central nervous system, this is called
neurocysticercosis.
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1\\; The second type fs cue to ingesting the cysticeret f
themselves, from peorly cocked intected meat,

which results in the growth and intestation of the

acdult topewormn within the gastrointestinal

tract. The intection with the adult tapeweorm fs

called taeniasis it infected by the Joemia family

or diphyllobothriasis if infected
by Diphylliebotiricm
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1\0 These tapeworm infections have significant

human anel veterinary cisease implications as
well as economie efftects.[11[2] Neurocysticercosis
is an important cause of seizures and accounts Ffor
approeximately 30% of all epilepsy cases in most
developing countries



https://www.ncbi.nlm.nih.gov/books/NBK537154/




Taenia solium

Taenia saginata

Hymenolepis

Hymenolepis
diminuta

Diphylliobothrium
latum

Echinococcus
granulosus

4 suckers

4 suckers

Proglottids

2 rows of hooks

No hooks

4 suckers
single row of
20-30 hooks

4 suckers
No hooks

2 Suctorial grooves
or bothria, no
suckers, No hooks

4 suckers
2 rows
of hooks

Longer than broad
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7-12 uterine
branches on

each side

Longer than broad
15-30 uterine
branches

on each side

Broader than
long

Broader than
long

Broader than
long
Uterus coiled

Longer than
broad

Fig. 2: Differences between heads and proglottids of various Cestodes
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B¢ ceserfloec albove, gravie segments f
off T. solium can lse clistinguished from these ot I
segimata by the numlber of outpocketing
branches of the uterus. The adult worm fis
usually 3 te 5 m leng. Graviec segments tend to
be less muscular ane more square than thoese
of I sagimnata




\\; LIFE CYCLE

The lite cycle of T. solium fs similar to theat of T.
saginata except that the pig is the principal
intermediate host. Because the gravid segments
are less motile than those of 7. saginata, they are
usually eliminated in the ffecal matter and remain
in the fecal bolus (which increases the chance of
infecting pigs, which are coprophageous).
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The life evele ot I soliamn
Definitive host: /\icim
Intermediatre host: °ic

Infective stages: Cysticercus cellulose (Larva)



Taenia solium

Cysticerci may develop in
o Embryonated eggs any organ, most commonly
ingested by human host. In subcutaneous tissues,

brain, and eyes,
e Oncospheres hatch,
penetrate intestinal
wall, and clrculate to o

muscu I:\ture/ . :-.\.\\'l\\\\i\
A\

Cysticercosis

Oncospheres hatch, penetrate intestinal
wall, and circulate to musculature.

o Oncospheres develop
into cysticerci,

Embryonated eggs and/or gravid
proglottids ingested by normal
intermediate host (swine).
? ( ) 9 Humans acquire intestinal
¥ tapeworm Infection via

) . consumption of cysticerci
Taeniasis in meat,

Eggs or gravid proglottids In feces
and passed Into environment,

@ Infective stage
A Dlagnostic stage d @\

alamy —
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People eat raw

or undercooked pork @

containing cysts of

tapeworm larvae
@ (cysticerci)
In the intestine,
cysticerci mature
into adults, which
attach themselves
to the wall of the
Cysticercosis Cysticercosis ; intestine

in people in pigs

.—"‘_\
=B =
@ ; : : Adult worms
Eggs develop * @ produce segments

that bear eggs

The spheres travel

to muscles and other
organs and develop
into cysts

the intestine
eggs or detach

from the tapeworm

into spheres, which ) :
invadz the wall of \ (called proglottids),
) which may release

Pigs or people
are infected @ e
by ingesting Eggs or the
eggs or the egg- detached
bearing proglottids proglottids

are passed
in stool
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1\\; Humans may cevelop intestinal intection f
& with adult werms after ingestion of
contaminatecd peork or may develop
cysticercosis aiter ingestion of eggs (Mmaking
humans intermediate hosts).

a.l. Humans ingest raw or undercooked

pork containing cysticerci (larvae).
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a.2. After mgestion, cysts evaginate,
attach to the small intestine by their
scoless, ane meature inte acult weorms fin
about 2 menths.

b.3. Adult tapeworms produce
proglottids, which become gravid; thew
detach from the tapeworm and migrate
to the anus.
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a.4. Detachec proglottids, eggs, or lveth are
passed {rom the definitive host (human) in
feces.

b.5. Pigs or humans become infected by
ingesting embryonated eggs or gravid
proglottids (eg, in fecally contaminated food).
Auteinfection may eccur in humans if
proglottids pass from the intestine to the
stomach via reverse peristalsis.
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\\5 a.6. After eggs are fngested, they hateh in the ((
1 intestine anel release oncospheres, wihich

penetrate the intestinal wall,

b.7. Oncosplheres travel througlh the bloodstream

. to striatec muscles anel to the brain, liver, andl

other organs, where they develop inte cysticerci.
Cysticercosis can result,

O
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