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Ascaris lumbricoides
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Egg containing a larva
which will be infective if
ingested)

* Two fertilized eggs
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Ascaris lumbricoides
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A fertilized Ascaris eqgq, still at the unicellular stage

Unfertilized and fertilized eggs (left and right, respectively)

Unfertilized egg with no outer mammillated layer (decorticated egg
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Ascaris lumbricoides

Egg containing a larva, which will be infective if ingested

Larva hatching from an eqgqg .
An adult Ascaris worm
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Laboratorio Patologia Clinica - P.O. Teramo

Settore di Batteriologia




r——ry Life cycle of Ascaris lumbricoides .

A\ = Infective Stage
A\ = Diagnostic Stage

Fertilized eggﬁ Unfertilized egg ﬂ
will not vndergo

bickogical developmeant,

hvtip:ffrenw, dpd, cde. gowid pdix
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Hookworm
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Embryonated hookworm egg. e

a.8:Hookworm rhabditiform
larva (wet preparatio).
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Hookworm
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Hookworm filariform larva (wet preparation)

Hookworm filariform larva tail .
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Life cycle of Hookworm

BT

Filariform larva
peneirates skin

SAFER-HEALTHIER: FEGFLE"

Filariform htip: e, dipd codc.gowidpdx

" Rhabditiform barva
hatcheas

) in small infestine

A= Infective Stage
L\ = Disgnostic Stage
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Strongyloides stercoralis

filariform larva tail.

S.T.Larva
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Adult Worm —white Arrow(Coli Cyst)
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Life cycle of Strongyloides stercoralis

Ao @i e e

) ' oTM filariform Ervae ntet
ﬂl Diagnostic Stage initiating the i

the circulalony system, are

z transpested to the lungs, and
penetrate the ahweolar

2%, spaces. They are camied to
i) b frachea and pharyme,

£ swallowed, and reach the

£¢  small Intestine where they
ecome adults.

The rhabditiform
larvae develop
into infective ! ; i
filarifarm, i E i
W 2 Adull female
= : | warm in the
intesting,

Auloinfection:
Rhabditiform laras

£ in large imesting,

7 ® become farform
larvag, penstrate
inteatinal mUGHsa of
perianal skin, and
folhow the normad

l.ti. 3 nfective cyce. o

0 Nl (D

Eggs are produced £ t‘. o

by fertilized | o .

fermale worms Eggs deposited in intestinal mucosa,

A hatch, and migrate to lumen.

Rhabditiform larvae !
in the intestine are
enchilid in 100,

AP PEOFLE™

hittp e dpd cdc.govidpdx




CinljwgojpolSiylof , R e

/ \_

Enterobius Vermicularis eggs
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Enterobius Vermicularis egg
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Enterobius VVermicularis egg
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Enterobius Vermicularis eggs
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Enterobius VVermicularis eggs
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e Life cycle of Enterobius vermicularis

A Embryonated eggs

EAFEE - HEALTHIER FESPLE™
hitp-iwww. dpd.cde.gow/dpdx

9 Larvae hatch
in small intestine

]
S 0
ﬁ Eggs on perianal folds 14
1 Adults in lumen

Larvae inside the eggs

rrature within 4 1o & hours. of cecum
A‘ infe Stage e Gra-.-'nd? rigrates
A= Diagnostic Stage to perianal region

at night to lay eggs |
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Trichuris trichiura eggs

Adult Worms
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Trichuris trichiura
adults in gut (preserved post mortem specimen )
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Trichuris trichiura egg
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Atypica/l Trichuris sp. eggs.
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Trichuris trichiura egg
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Trichuris trichiura egg
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u.-m,% Life cycle of Trichuris trichiura

o' Embryonated eggs ane ingested.

A\ = infective Stage
2\ = Diagnostic Stage

Larsae hatch
i small inbesting

-
@) unembryonated eggs
passed in feceas.

hitpoifwee dpd b gowidpdx
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Dracunculus medinensis
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Life cycle of Dracunculus medinensis

Human drinks unfiltered
waler containing copepods
with L3 larvae.

SNy

Larvae undergoes bwo
malts in the copepod and
becomes a L3 Iar\rae.o

A

SAAFER-HEALTHIER - FEQFLE™

hitp:fwww.dpd.cde.govidpdx

Larvae are released when
copepods die, Larvae penetrate
the host's stomach and intestinal
wall, They mature and reproduce,

L1 larvae consumed
bya .

Female worm heging to emerge
from skin one year after infection,

A

Fertilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae.

L1 larvae released into water .
. ﬁ = |nfective Stage
from the emerging female warm.
) A= Diagnostic Stage
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Toxocara canis
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Larvae
rafeased dp
in inlestine GV

Toxocara canis
Life cycle of

Dogs > Sweaks
(Fon-pregnant)

Husnean {am:l--:ul;her

Joxocara canis

Larvae migrate to various
argans where their
developmeant i arrested

In pregnant and lactating dogs, the
farvae can be reactivated and causea:
- intestinal infection in the mother

- infection of the offspring
(by transplacental and
transmammary transmission)

Circulation == Lungs —> Bronchial
tree —= Esophagus

paratenic hosts)

In heawvy infections, larvas )
can be passed in feces Adults im lumen

of imtestine

¢
g———‘-c:—}—f&::’

Eggs passed in fecas

Embryonated
agg with larva
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Life cycle of Echinococcus

Adult in amall intesti e
i
Prulnsml&x
from: cyst
ingastion .:.l cysts

(in organs) Deefinitive Host
(dogs & oiher canidas

BAFER:H LTHIER: FEQPLE™

hitp-iAwww dpd cde.govidpds

Intermediate Host
{sheep, goats., swine, eic.)

A\ = Infective Stage
ﬁ= Diagnostic Stage

u Oncosphane hatehes,

Hydated cyst in liver, lungs, ate, pensirates infestinal wall
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ﬁ.Dnnuapherea develop
into i{:i in muscle

G Humans infected by ingasting

Onecapheres hatch,
peratrate intestinal
wall, and circulate

(2

Cattie (7. saginata) and pigs (T solium)
become infected by ingesting vegetation
contaminated by eggs or gravid proglottids

,ﬁ; Infective Stage
j_'p Diagnostic Stage

Egags or gravid pmgll:rltids infeces
and passed into envirgnment

faw or undercooked infected meatl

T saginala T solum

AR

Secolex attaches to inlestine

’N o

I"‘\.:ir -.--_,.-'l .-"' 'H._\.-..

.F_-_L-'_,.- .-___-' ._,.- -

[ .-"

eﬂdu‘rta i small intesting

BAFEN HEALTHIEH - FEQPLE ™

It fensw dpd cde. gowidpdx
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Life cycle of Hymenolepis nana

A\ = niective Stage
A= Diagnostic Stage

BAFER+ HEALTHIEN - FESFLE™

htip:wwnw dpd . cde.govidpdx

Oncospherae hatchas
Cysticercoid develaps in

Humans and rodents are nibestingl villus

infected when they ingest
cysticercoid-infected arthropods.

Autoinfection can occur if
eeggs remain in the intestine.
The eggs then release the
hexacanth embryo, which
penetraies the intestinal villus
continuing the cycle.

ingested by humans
from contaminated
food, waber, or hands

i
2
At in ileal %
Egg ingested portion of
by insect small infesting

Eggs can be released through the
ageniwt atrium of the gravid proglottids.
Gravid proglottids can also disintegrate

releasi 5 that are passed in stoals.
Embryonated egg in feces e pa
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Diphyllobothrium latum egg
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BB iphyllobothrium latum -
Proglotid
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1 Diphyllobothrium latum egg




latum egg
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Diphyllobothrium latumegg @ —
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Diphyllobothrium latum egg
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Diphyllobothrium latum egg |
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Fasciola hepatica eggs
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Fasciola hepatica&Dicrosolium dendriticum egg
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Life cycle of Fasciola hepatica

Free-swimming

'@ @ carcariag
Sw@cj'sm Rediae Cercariaa encyst on
¥l water plants

A

:,-!i - K.

)

Miracidia hatch, %
penatrate snail

. -

Embryonated egg in water

Unembroynated eggs
passed in feces

A\ = nfective Stage
Ef Diagnostic Stage

Metacercariae

an water plant
ingested by human,
sheap, or caltle

@) Excystin
duadenum

Adults n hepahic
biliary ducts.
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Dicrosolium dendriticum egg
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Schistosoma haematobium eggs
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Schistosoma mansoni eggs
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Schistosoma japonicum eggs

shows a visible spine The egg in Figure C
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,ﬁ,= Infective Stage
A= Diagnostic Stage

Life
(5]

Sporocysts in snail a

(successive generations)

8 -

3

Miracidia penefrate
snail tlissue

‘a%

s'l-un

<,

©

Eggs hatch \ /\\
releasing miracidia i ."'l.

£ naﬂmﬂr-u:-.bmm
C

5. nranson

Cercariae released by snail
into water and free-swimming

T 4] EALTHIEN: PESFLE ™

httpoitvewew. dpd cde.gowd pdx

Cercariae lose tails during
penatration and becoms
schistosomulae

— &\

6 Circulation

KMigrate to poral blood
in liver and mature

into adults B-

ﬁaﬂ fﬁ\ —

Paired adull worms mibgrate bo:
mesantans vanulas of bowealirectum
{laying eggs that crculale ta the
liver and shed im stools)

C wvenous plexus of bladder
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Entamoeba histolytica/E. dispar
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Entamoeba histolyticaﬁspar
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THIER - PEGPLE™

hitp eaniwdpd Coc.govidpds

HAFEH -

A\ = Infective Stage
AL“ Diagnostic Siage
Cysts and tophozoiies
= Maninvasive Colonization  Passedin feces

= Iptestinal Disease

= Extraintestinal Disease

A
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Entamoeba coli
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Cysts of Entamoeba coli
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Trophozoites of Entamoeba hartmanni
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Cysts ofEntamoeba hartmanni
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Endolimax nana trophozoites
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lodamoeba buetschlii trophozoites
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lodamoeba buetschlii cysts
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Die ntamoeba fragilis. has no cyst stage,

While most trophozoites are typically binucleate, some have only one
nucleus




$5 Dientamoeba fragilis binucleated  —
trophozoites

.y 3
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Naegleria fowleri trophozoites




Acanthamoeba spp. and
Balemuthia mandrillaris

4 Enter through lower respiralory tract

T or through ulcerated or broken skin
causing granubsmatous amebic
encephalitis (ZAE) in individuals with
compromised immune system

ﬁ Cyats and trophozaites in tisswes

Naeglera fowler
Enfar through the ofactery 2

nencepithelium causing primary
amebic meningoencaphalitis (PAM)
in healthy individuals

ﬂ Trophozoies in CSF and tissue
Flagellated forms occasionally in CSF

ﬂ= Infectve Stage
A\ = Diagnostic Stage

le.

rﬂphumil:ﬁﬁ

© Mitosis

o S
m FAFER  bEALTHIER- FEDFLE"

eFlagallatad forms hittpe e dpd cde gow/dpdx
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Acanthamoeba sp keratitis.
B :Cyst with the characteristic stellate shape, in corneal scraping.
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Balantidium coli

Balantidium coli trophozoites in tissue, hematoxylin and eosin stain.
Balantidium coli trophozoites.
the presence of cilia on the cell surface
macronucleus which is often visible
And a smaller
less conspicuous micronucleus
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Balantidium coli trophozoites
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The cyst is the infactious
stage and s acguirad by
the hast through ingestion

of contaminated food or
waber.

\

Some trophozodes invade
the wali of the coban.

,ﬂ_= Infective Stage

Life cycle of Balantidium coli |

/
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Cysts&Trophozc)lte of Giardia intestinalis
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A :Agarose gel (2%) analysis of a PCR diagnostic
test for detection of Giardia DNA. PCR was S 1
performed using primers JW1/JW2 .}

Lane S :Molecular base pair standard (100-bp

ladder). Black arrows show the size of standard
bands .

Lane 1 :Giardia intestinalis positive fecal
specimen. The red arrow shows the diagnostic
band for G. intestinalis) size: 183 bp 300—>

1,400— =

600—

- 4—183

100—»
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Life cycle of Giardia intestinalis

Contamination of water, food, or
handsfomites with infective cysts,

Trophozoiles are also
passed in stool but
they do mol surviee in




Life cycle & trophozoites

AR EALTHESR P OOFLE™
hitp: e, dpd cde. govidpdx

gl INSrooues,
094

A\ = nfective Stage
2\ = Diagnostic Stage

H 1I 'llll. 1 _|-"."1 L
e §
€ Muttiplies by longitudinal @ Troshozoite in
vaginal and prostatc binary fission vaging or orifice
secrefions and unine of urathra
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Blastocystis hominis

[ar———
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of the ameboid
form

Proposed life cycle of Blastocystis hominis
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“entastocystis hominis PR =




Lﬂ-ﬂﬂm'lr& Blastocystis hominis
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Cysts of Giardia&Blastocystis hominis




| Blastocystis hominis&cysts-of giardia
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Cysts of Giardia &blastocystis Hominis
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Cryptosporidium parvum Gyr:!'r:: qpﬂra Spp.
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™™ Oocysts of Cryptosporidium parvum

1,400—
600—»

4 435
3 )

300—

;” ﬂ 100—>
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BBl Life cycle of C. parvum

Canljwgojobiylajl

L e L LT - D L

it Aherseee dpd codc gow/dpdx a Thick-walled oocyst
ingesied by host

Recreabonal waler Dxrinibcirsg e

Contamination of watar
and food with oocysis.

= nfective Stape
'ﬁ' ' Thick-walled ococyst ﬁ. .ﬁ.
A0 = Diagnostic Stage (sporulated} axts host

WP Thick-walled
l:-:u:.:.rﬂ (Sporulabed)

—fe.
exils host g

A.ul:-u--lnf-a-{:'r_lnn
13-

'I'run-.l.l.allq-ﬂ

ispan.i.ulau|

£ Cocyst B Sporozoie

g_-,,,._ -:i Sexwval Cycile
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Life cycle of

Isospora belli

(2]
ﬁ

e PEaFLE" Mature oocysts
http:ferwewr. dpd. cdo.gow/d pdx ﬁ- with sporozoites

Immmature sts
with sporocys

@ Immature oocysts
with sporoblasts

SAFECR

A
ﬂ,= Infective Stage
ﬂ; Diagnogtic Stage

Spcmz::rt-as
S SEEeeER .
'@@ -@
9 ED = .J

Merozoiles

Oocysts in feces

Mature oocysts ASEXLIAL

Minmgarnat&.mh
Fertilization } @ @ @
27 dees

SEXUAL 6
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Oocysts of Isospora belli
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" Oocysts of Isospora belli
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oocys? Of C yclospor?

100—
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Life cycle of Cyclospora cayetanensis

Sporulated
oocyst
hitp: e dpd . cde.gonwidpdx
e
‘ﬁg' Ingestion of
contaminated

focdfwater

T P A BT S

Raa-.pbamas

Water
Ea:su

a Sporulated cocysts
anter the food chain

a Cocyst sparulation

in the anvironmeant

\

Enwvironmental
contamination

E Excretion of
unsporulated

_ﬁl= Infective Stage oocysts in

AN = Diagnostic Stage the stool

/
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Sporulation of Cyclospora oocysts
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Culugap

Carcocystis
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microsporidian spores
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e



An Infective Stage
j!L= Diagnostic Stage

CinlwgojoolSiinloj

E. cumniculi
E. infestinaiis

E. bieneusi

Intraceliular development of £, ieneusi and E, intestinalis spores.

QAA 2] © 0 06 O
©©

Encephalitozoon intestinalis®

*‘Development inside parasitophorous vacuole also cccurs in E. hellent and E. cumicul.
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Agarose gel (2%) showing the diagnostit bands for species-

specific PCR diagnostic primers designed for microsporidia that infect humans .

1,400

600—» -~ —

300—>

100—
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Transmission electron micrograph showing ultrastructural features of
a mature microsporidian spores

* Legend :
Pt :Portion of coiled polar tubule
Ex :Electron dense exospore
En :Electron lucent endospore
Pv :Posterior vacuole




.- Scanning electron micrograph of a microsporidian spore with an extruded

culwpypive) POlar tubule inserted into . /
a eukaryotic cell. The spore injects the infective sporoplasms through its polar

_tubule.

i'*?r‘
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Artifacts

L@-fd‘ 4.,11.&..4 J.sAUQ
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Fungal spore

fﬂ/
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Pollen grain
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Air bubble o
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Leishman Body
Lk ..
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Life cycle of spp Leishmania

Sandfly Stages Human Stages
o Sandfly takes a blood meal Promastigoles are
I i © onagocyized s,

’ macrophages

Drivide in rmidgut anu:l =
migrate to pmbms W
\/5 a

Amastigotes ransiormm into
0 promastigote stage in mdgut

Fr-::nm-aslngntes transfonm
into amastigotes inside
mawﬂﬁhagesﬁ_

Amastigotes multiply in cells
(including macrophages) of

—— = | various tissues.ﬁ
® . H —

'ur 1

e Sandfly takes a blood meal
{ingesis macrophages infected
with ssmiastigotes)

9 Ingestlm of
parasitized cell

ﬁ= Infective Stage
&= Diagnostic Stage

hitp: ffaraner, dpd cdcogov/dpdx
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Egg

Padicidies fumanes t:.ﬂ,w.rrsﬂ

Life cycle of Head Lice

=

Itp e, dipd e, gevidpd
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Eggs hatch

relasing landae.

Adult Temales
depost eggs
as thery Dumow.

4
D L :
MMMﬁEhrmhm MMWS‘-

Lawvae moit
into rymphs
Larae and
nymphd are
found in
short burrows
calked molting

powches.

= L!-:
Mating occurs after
tha malke penelrates
the moiing pouch

af the adult female.

The primary mode of transmission is person-lo-parson
Occasionally ransmission may coour via fomites

Kiles are found predominanthy
beteean fingars and on the wrists
{areas highlighted in ned)

Highlighted areas in pink
reprasent the mest comman sites
wihere rashes may occur, although

they can gcour eisewharns.
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Ring Swtage Parasite;



A and C :Rings are amoeboid and the RBCs are enlarged and distorted .B:

Ring with double chromatindot. o o /
Schiiffner's dots can be seen in B and C.
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A= Diagnostic Stage
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Both ococysts and tissue cysts transfurm

into tachyzoites shortly after ingestion.
Tachyzoites localize in neural and
muscle tissue and develop into tissue
cyst bradyzoites, If 2 pregnant woman
becomes infected, tachyzoites can infect
the fetus via the bloodsiream.
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c

A Diagnostic Stage
1} Serological diagnosis.
or

2} Direct identification of the parasite from peripheral
blood, amniotic fluid, or in tissue sections.




