Ascaris, Pinworms,
Trichinella
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Nematodes In
generalé ( r evi e w)

A Non-segmented round worms.

A Most are free living.

I Only a small fraction are parasitic and affect
humans.

A The most common are the Soil-Transmitted
Helminths (STHs).

T Ascaris lumbricoides



Nemat odes I n (

AIn developing countries children
frequently harbor all three STHSs.

ITReferred to as nNnthe un

A These infections result in malnutrition,
physical growth retardation, and
deficits in cognitive and intellectual
development.




World Health Assembly Initiative
(2001)

A Treat at least 75% of school-age
children at risk for STH and
Schistosome infections by 2010.

A If carried out, this would become the
largest health program ever attempted.
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Lifecycle

A. Embryonated eqgs
ingested by human

Larvae inside the eggs

mature within 4 1o 6 hours,

A = |nfective Stage
A= Diagnostic Stage

Larvae hateh
in small intestine

Adults in lumen
of cecum

9 Gra-.-id? migrates
to perianal region
at night to lay eggs




Enterobius vermicularis

Male: 2-5 mm ' Female: 8-13 mm



Enterobius vermicularis




AEnterobiasis is a common infection
of the intestinal tract caused by
Enterobius vermicularis.

AMost infections are benign with
anal pruritus as the only symptom.

Aln more heavily infected patients
(usually children) there may be
loss of appetite, Irritability, and
Insomnia.

AThis infection is also referred to as
oxyuriasis, pinworm infection, and
threadworm or seatworm infection.



Geographic Distribution

A Enterobiasis is worldwide.

I More prevalent in temperate countries where
bathing is less common.

I Only infect humans
I Most prevalent nematode infection of humans
living in temperate climates.
A The Guiness Book of Records claims that
enterobiasis Is the second most common
Infection (second only to the common cold).

A More than 291 million people are infected.

A Children are more commonly infected than
adults, especially those living in crowed
conditions.



Geographic Distribution

APrevalence in children in certain
communities has been found to be
as high as:

I 61% India

I 50% England
I 39% Thailand
I 37% Sweden
I 29% Denmark



Hi st or

Dates back to Roman-occupied
Egypt (30 BC- AD 395).

Oldest known pinworm ova
have bee found in human
coprolites dating back to 7800
BC from Danger Cave, Utah.

Referenced in the writings of
Hippocrates dating back to 430
BC.

Ancient pinworm finds have
occurred in a variety of
archeological sites, the majority
of them in the USA, with 2 from
Chile, and one each from Peru,
Mexico, Germany, Denmark,
and Argentina, as well as one
from a Han Dynasty mummy in
China.
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Hi st or

A Pinworm findings
outside the New
World have been
scarce.

A Hypothesized to
nave arrived by
and.

A One of the few
helminths that could
have arrived

through this route.

| c al per

£ PN GFA ¥
:g@‘?(ﬁ Ogﬁyoarsam W :,:,'}’o‘,?o""‘




Lifecycle

Adults live in the lumen of
the transverse and
descending colon.

Adults feed on E. coli and
other bacteria found in
formed stool.

Embryonated eggs are
swallowed and hatch into
Second-stage larvae in the
small intestine (L3 and L4
develop there too).

Adults take up residence in -~ WRIPH
the large intestine.

Pinworm



Lifecycle

A Embryonated eggs

A Entire process lasts
4-6 weeks.

A Alternatively (i.e., if
not swallowed) eggs
can hatch at the site
of deposition and

BAFEE - HEALTHIEN PEQPLE
hitp:fheeenw. dpd. cde gowidpdx

9 Larsae hatch
in small infestine
_.._-'_.::

crawl back up
through the anus.

A Retrograde infection
I Vaginal infections.

&: Infective Stage e Gravid? migrates

A= Diagnostic Stage to perianal region
at night to lay eqgs




Lifecycle

A Embryonaled eggs

A 6 weeks after mating
the female can

BAFEIE - HEALTHIER PEQPLE"
hitp:fhererw. dpd cde gow/dpdx

produce between
5000-17,000 eggs.

A The female migrates

9 Lar¢ae hatch
in small intestine
o]

to and through the

anus and dies after
oviposition.

A Eggs become
Infective after 6 h.

Larvae inside the eggs
mature withirn 4 1o 6 hours,

&: Infective Stage 9 Grovid T migrates

‘A= Diagnostic Stage to perianal region
at night to lay eggs







Enterobius eggs

A 50-60 pm by 20-30 pm
A Colorless, asymetrical,

and flattened on one
side.

A Egg shell has 2 layers
and is smooth and
thick.

A The outer albuminous
layer is sticky and this
IS the portion that
causes intense anal
itching.

A This ultimately results
In egg spreading.




Enterobius eggs

A Eggs can survive up
to two weeks.

A Resistant to
commercial
disinfectants.

Pinworm tape



Symptoms of Infection

A Most individuals are symptom free.
A ltching of perianal area.

A Aberrant infection leads to vaginal
itching/discharge.

A Abdominal pain may be documented if
patients co-infected with Dientamoeba
fragilis ( 0 p i-bggcyk e d 0 1 nf e c |

A Susceptibility to infection decreases
with age.



Pathology

Enterobius infections
seldom causes serious
lesions.

Rarely worms cause
petichial hemorrhage of

cecum, appendix, and lower g

llium from penetration.

Deeper invasion causes a
granulomatous reaction.

Appendicitis????

Granulomatous reaction to

E. vermicularis ovum.
Thomson, J.C. J. Obstet.
Gynaecol. Res. 30:90-95. 2004.



Diagnosis/Treatment

A Egg identification or adult
worms.

A Ovararely in feces and are
best collected from perianal
skin by using the sticky side
of cellulose tape applied to
skin.

A TREATMENT: Mebendazole
(100 mg single dose) is drug
of choice. Piperazine
hexahydreate (50-75 mg/kg
daily for 7 days and pyrantel
pamoate (10 mg/kg single
dose) are less effective




Prevention and Control

A None.

A No predilections on the basis of sex,
race, or socioeconomic class.



The cockroach as a host for Trichinella
and Enterobius vermicularis:
implications for public health.

A Known carriers of bacteria
and fungi that produce
disease in humans.

A Link between pathogenic
helminths and cockroaches
has not been explored.

A Study showed that there are
naturally occurring infection
of cockroaches with
Trichinella and Enterobius.

A Reservoirs for nematodes.

Chan O.T., Lee E.K, Hardman
J.M., Navin J.J. Hawail Med.
J. 63:74-77. 2004.




Trichinellosis

Trichinosis,n. The pi gods
to proponents of
porcophagy.

Despite their reputation, pigs
are clean and wallow in mud
to protect themselves from
the sunds heat
and other parasites. -




Trichinellosis

A Trichinellosis (or trichinosis) is caused
by Trichinella spiralis (superfamily

I T. murrelli, T. paupae, T. pseudospirallis,

T. britovi, T. nelsoni, T. zimbabwensis.

A Other medically significant members of
this superfamily include Trichuris
truichiura (whipworm), Capillaria
hepatica, C. philippinensis, and C.
aerophila.




Discovery

A Discovered by
Richard Owen &
James Page (right).

A First to describe the
larva of Trichinella
IN a human
diaphragm in 1835.

A Life cycle of T.
spiralis not
described until
1860.




Historical Perspective

A Trichinella has been
identified in the intercostal
muscles of mummified
Egyptians (1200 B.C.).

A Major cause of political and
economic disputes between
the pork industries and
governments of U.S. and the
European nations, who
considered U.S. pork unsafe
in the late 1800s.

A nineteenth century Danish cartoon
showing the arrest of trichina worm
by police. New York: Plenum Press,
1983.



Historical Perspective

A Early outbreaks in Germany (1860-1880) had
mortality rates of up to 30%.

A Outbreaks in the Arctic in the late nineteenth
and early twentieth centuries hindered
exploration.

A In 1897, the occupants of an ill-fated
hydrogen balloon expedition in the Arctic
died, not from exposure, but from acute
trichinellosis acquired from eating uncooked
bear meat.

A Incidence in the U.S. has declined
significantly (100 cases/year).



Trichinellosis Definition

A Diseases caused by Trichinella spp.

A T. spiralis and T. murrelli cause the majority of the
human cases.

A The domestic pig is the main reservoir for T. spiralis.

A Trichinella spp. Infect a broad-spectrum of
mammalian hosts.

AOne of the wor |-di$tsbutedbgsoup oki d
nematode infections.

A Other species can infect humans (e.g., T.
pseudospiralis, T. paupae, T. nativa, and T. britovi.
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Geographic Distribution

Green=T. spiralis (most common Yellow=T. nativa (carnivores)
member of the genus). Red=T. nelsoni
(Hyaenidae/Felidae)
Green=T. murrelli (carnivores)



Life Cycle

A 1. Ingestion of meat

containing cysts (Nurse Sy i Ui
cell-larva complex). | -i‘\,m
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A 2. Pepsin induces
larvae to be released,
iInvade the small bowel
mucosa where they
develop into adults.



Life Cycle-Nurse Cell




Life Cycle-Newborn Larvae




Life Cycle

A The immature
parasites penetrate
the columnar
epithelium at the
base of the villus.

A They live within a
row of these cells,
and are considered
Intra-multi-cellular
organisms.
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Life Cycle

A Larvae molt four
times in rapid
succession over a
30-hour period,
developing into
adults (4 weeks).
A Patency occurs
within five days

e en & e after mating.
!

L e
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Adults
Circulation small intestine
J— ~o < A Adult females
A- Diagnashs Slage n mucosa

produce newborn
larvae.



Male Worm Development




Trichinella spp. Claspers




Life Cycle

Female: 3 mm Male: 1.5 mm

Full-formed larvae in uterus
--Viviparous



Life Cycle-Female and Offspring

Each female
can produce
up to 500
larvae.







Life Cycle

A Newborn larvae are 0.08
mm in length.

A The adult female will S
produce offspring as 2
long as host immunity r ¢
(acquired) does not |
develop. jff)

A Newborn larvae are the
only stage of the
parasite that possesses
a sword-like stylet,
located in its oral
cavity.



Stylet

S Used for creating an entry hole
In potential host cells.

Stylet?



