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ÁHead (scolex):

Á4 suckers

ÁRostellumwith hooks

ÁSegmentedbody
(Proglottids)

ÁFlat (ribon)

ÁHermaphrodite

ÁMatureproglotidswith
30-50,000 eggseach



ÁTogether, all proglottids are referred to as the 
strobila.

ÁTapeworms do not have a functional gut.
ÁRather, the segments are enclosed in a 

specialized tegument, whose structure and 
function are directly related to nutrient 
acquisition.

ÁEvenly-spaced microvilli cover the entire surface 
of the tegument.

ÁLike and an inside-out-intestine.
ÁHigh levels of ATPasein the tegument are related 

to active transport and help the worm resist 
digestion by the mammalian host.



ÁEach proglottid has 2 layers of muscle.
ÁSegments are anatomically independent, 

but they are connected by a common 
nervous system.

ÁMature proglottids possess both male and  
female sex organs.

ÁGravid proglottids develop after mating, 
containing hundreds of thousands of eggs.

ÁProglottids detach from the parent organism 
ÁÎÄ ÅØÉÔ ÖÉÁ ÔÈÅ ÈÏÓÔȭÓ ÆÅÃÅÓȢ

ÁEggs contain a larvae called the oncosphere.



ÁEggs remain viable in the external 
environment for weeks to months after 
being deposited in soil.
ÁHatching occurs typically in the small 

intestine of the intermediate host.
ÁThe oncospherethen penetrates the gut 

tract and lodges within the tissues, 
developing into a metacestode.
ÁThis stage is ingested by the definitive 

host.



ÁOne of the largest parasites infecting 
humans.
ÁCan reach 8-10 meters in length.
ÁLives in the lumen of the upper half of the 

small intestine.
ÁNo reservoir hosts.
ÁOccurs where cattle husbandry is prevalent 

and where human excreta are not disposed 
of properly.



ÁVast regions of sub-Saharan 
grasslands.
ÁMexico
ÁArgentina
ÁMiddle Europe
ÁSometimes in the United States.





ÁCysticercusis ingested 
along with raw or 
undercooked beef.

ÁThe cyst is digested 
away, freeing the 
worm inside.

ÁParasite everts its 
scolexand attaches to 
the intestinal wall.

Oncosphere(hexacanthor six-hooked larva)

Metacestode
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ÁCattle can experience 
disease due to the 
space-filling lesions 
created by cysticerci.

ÁUsually, however, 
they do not show 
signs of infection.

Oncosphere(hexacanthor six-hooked larva)

Metacestode



ÁBowel obstruction does not occur because 
T. saginata is thin and flexible and 
relatively fragile.
ÁAntibodies produced in humans.
ÁIn cattle, IgA responses to the 

onchospheresis protective.

ÁColostrum from immune mothers protects 
sheep from invasion by oncospheresin 
experimental infections.



ÁMost infections induce no symptoms.

ÁNausea

ÁVomiting

ÁDiverticulitis



ÁDefinitive diagnosis is by 
identification/inspection of proglottids .
ÁGravid proglottids should be fixed in 10% 

formaldehyde solution, and the uterus 
injected with India ink.
ÁT. saginataproglottids typically have 15 or 

more side branches on either side of the 
uterus.





ÁT. saginata eggs are 
occasionally found in 
stool.

ÁHowever, the species 
cannot be determined 
based on morphology 
since all members of 
the family Taeniidea
produce identically-
shaped ova.



ÁPraziquantel

ÁAllows for the recovery 
of the scolex, thereby 
confirming cure of the 
patient and 
identification of the 
type of tapeworm.

ÁNiclosamide

Á"ÌÏÃËÓ ÔÈÅ ÐÁÒÁÓÉÔÅȭÓ 
ATPase, thus 
preventing it from 
interfering with host 
digestive enzymes.

ÁThe consequence of 
treatment is dissolution 
of the adult worm, 
hence, a search for the 
scolexis futile.





ÁProper disposal of human feces.

ÁIn many parts of the world it is used as fertilizer.

ÁThoroughly cooking beef.
ÁThoroughly freezing it (meat) prior to 

cooking.
ÁVaccine against the oncosphereof T. 

saginata for use in cattle.

ÁCost of use is a problem.



ȰȣÁÓ ×ÏÒÍ ÔÏ Á ÔÏÁÄȟ Á ÔÏÁÄ ÔÏ Á ÓÎÁËÅȟ Á ÓÎÁËÅ ÔÏ Á ÐÉÇȟ Á ÐÉÇ ÔÏ Á ÍÁÎȟ ÁÎÄ ÍÁÎ 
ÔÏ Á ×ÏÒÍȢȱ

--Ambrose Bierce (1842-1914)



ÁCan reach 6 meters in length.
ÁLives in the lumen of the upper half of the 

small intestine.
ÁNo reservoir hosts.
ÁIn contrast to T. saginata, infection with 

the metacestodeform, referred to as 
cysticercosis, can be a serious, even fatal 
disease.
ÁEach proglottid can produce 50, 000 eggs.



ÁEndemic in most of 
South America 
(particularly in the 
Andean region and 
Brazil).

ÁCentral America
ÁMexico
ÁChina
Á Indian subcontinent
ÁSoutheast Asia
ÁSub-Saharan Africa
ÁEastern Europe

Á In endemic regions, up 
to 6% of the population 
may harbor T. solium
tapeworms.

Á In the U.S. the highest 
prevalence  of infection 
occurs among Hispanic 
populations in Southern 
CA, NM, and TX.



ÁGoez, in 1792, described the adult parasite.
ÁCysticercosisin pigs was described by 

Hartmann in 1688.
ÁKuchenmeister, in 1855, transmitted the 

infection to a condemned murderer who was 
about to be executed; he secretly 
ÃÏÎÔÁÍÉÎÁÔÅÄ ÔÈÅ ÍÁÎȭÓ ÆÏÏÄ ×ÉÔÈ cysticerci.
ÁAt autopsy, 5 days after the prisoner had dined on 

contaminated meat, Kuchenmeisterrecovered 
immature adults of T. soliumÉÎ ÔÈÅ ÍÁÎȭÓ ÓÍÁÌÌ 
intestine.



ÁAdult parasites do not usually cause a 
significant inflammatory response, but 
does elicit antibody formation.
ÁInfected pigs do not become reinfected

when they ingest more eggs (similar to 
what is observed with reinfections with T. 
saginataand cattle).



ÁPatients usually asymptomatic and do not 
become aware of infection until they 
discover the proglottids in stool.
ÁSome patients report abdominal pain, 

distension, diarrhea, and nausea but there 
are no controlled studies linking symptoms 
to infection.



ÁAnalysis of the 
gravid proglottids .

ÁT. solium
proglottids have 
less than 14 uterine 
branches per side.

ÁCare must be when 
when handling 
unfixed proglottids .



ÁRecovery of the scolex.
ÁPolyethylene glycol salt 

purges to improve 
bowel cleaning 
significantly improves 
the likelihood of scolex
recovery.

ÁELISA  that detects 
fecal antigen is 95% 
sensitive and 99% 
specific.

ÁMRI, CT



ÁNiclosamideis the drug of choice.
ÁNot absorbed from the intestinal lumen.

ÁPraziquantel is also effective but its use 
must be tempered by the possibility that 
this treatment will also destroy cysticerci in 
the brain.
ÁPurgatives should not be used because 

they increases the chance of regurgitating 
eggs into the stomach and thus initiating 
the infection leading to cysticercosis.



Epileptic seizures
Hydrocephalus

meningitis

Mental disorders

Neurocysticercosis

T. solium
eggs

teniosis

cysticercosis

cysticerci



CELLULOSE (1 CM) RACEMOS(9 CM)



ɆOneof the most common parasitic
infections of the humanCNS

ɀ20 million infected

ɀWHO- 50,000 deaths per year

ɀmany of the surviving patients are left
permanently disabled

Ɇrecurrent seizures

Ɇneurologic damage



ɆEndemic in developing countries of 
Latin America, Asia and Africa

ɆIn the U.S.A. it has been recognized as 
a medical problem

ɀ90% Hispanic immigrants

ɀ10% locally acquired



ÁPresentation %
ɆSeizures 60
ɆHeadache, vomiting, papilledema 25
ɆAltered mental status 

(dementia, confusion, stupor) 15
ɆFocal neurological findings 

(hemiparesis, aphasia, paraparesis, visual loss) 10
ɆChronic meningitis 25
ɆAsymptomatic and accidental discovered 10

Davis & Kornfeld, 1991
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