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Humans become
incidental hasts
ihrough ealing
infected raw o )
A\ = Infective Stage
A- Diagnostic Stage -

hitp:ifwww.dpd. cde.gow/dpdx

Diagnosis of anisakiasis can be made
by gastroscopic examination duri
which the 2 cm larvae can be removed.

When fish or squid containing L3 larvae are ingested
maing marnmals, the larvae mall twice and

develop into adult worms. Adult worms produce

eggs that are shed by marine mammals.

/ A

Fish and squid maintain A
L3 larvae that are infective to
hurnans and marine mammals,

Maring mammals excrete
unembryonated eggs

Eggs become embryonatad
\ @ in water and L2 larvae form

After the L2 larvae hatch
from eggs, they
free-swimming

N

Free-swimming larvae are
Infected crustaceans are eaten ingested by crustaceans and
by fish and squid. Upan the host's theyy mature inta L3 lanvae
death, larvae migrate to the muscle

tissues, and thiough predation, the

Iswse are ransfarred from fish to fish.
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Merozoites penetrate ingested in undeecooked meat
Mmuscle colls, and s— =1
develop into cysts BLLE

/Mlhww:oiles. AA \

*
"
aloa

Schizonts rupture
releasing merozoites.

‘;h oY

' %purmyst ruptures
1: . releasing sporazoltes "
A} that enter endothelial o
cells of blood vessels
and undergo schizogony.
\ Sporocysts % AA

ingested
Acvsosie o Spctopss vt

A\ = Diagnostic Stage and pigs.

@ i Mictagamele
@' 7

"{‘:. e

gju Enter ntestiral calla Felllhzmon ._. %
released from J@ ‘

Tuplures eyst Immatura ooeyst Exits host
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Carcariae penatrate the
skin of fresh/brackish
water fish and encyst as
metacencanae in the
tissue of the fish

oCartariae released

66

miracidia emerge from

Snail host in
eggs and penetrate the # B
snail's intest] h ; iy

Sporocysis mip-Rediae s Cercariae

22 (20

in Snail Bssiue

/mn:aining mmanemarimA\

DL

e Host becomes infected by
ingesting undercooked fish

Fish-eating mammals
and birds can ba
infected as well

J

gests egas,

ine

Embryonated eggs each with

a fully-developed miracidium
are passed in feces

rLx=
hittp: fwww.dpd. cde.govidpdx

6 Metacercaniae excyst in
the small intesting

f'ﬂ
&

€D Aduitin small intestine

A\ = Infective Stage
A= Diagnostic Stage
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BARBRIEER
Infected crustacean ingested
by small freshwater fish
Procercoid larva released from, e Predator fish eals
erustacean, develops into . nfected small fish
plerocercoid larva @y A . %
‘ uman ingests
raw or undel
i

Hitp: i dpd cdc. goufdpd

T

A- Infective Stage
A\ = Diagnostic Stage

RiEJErsER

HSUSTEIRBEREHN., £FB TR
N 4 DOBEDHATHIVIANAANDRRER?

adult worm
in human

@ega

\ miracidium
N AR
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Amwspheres develop
into cysticerc in muscle

Onecaspheres hatch,
penetrate intestinal
wall, and circulate
to musculature

Cattle (T. saginata) and pigs (T. salium)
become infected by ingesting vegetation
contaminated by eggs or gravid proglottids

A= Infective Stage
B\ = Diagnostic Stage

Eggs or gravid proglottids in feces
and passed into envirenment

Humans infected by ingesting

Q undercocked infected meat

f?

Scolex attaches to infestine

T. saginala

L
0 ~duits in smallintestine

Ene rrOLE"

hittp/fvavni. dpd odc gowidpds

i

@ @ carcariae
Sporocysts Rediae  Cercariae encyst on
5 water plants

—-—-%

in snail tissue

L4

Snail

Miracidia hatch
penetrate snail

sinw:;\_

ted egg

F

Embryo
L,
Unembr

A\ = nfective Stage
passed in feces

&= Diagnostic Stage

Metacercariae

an water plant
ingested by human,
cheap, or cattle

aled £ggs

hittp: fiwww.dpd . cdc.gow/dpdx

D Excystin

ducdenum

Adults in hepatic
biliary ducts.
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Cercariae invade the crustacean
and encyst into metacercariae. A

A- Infective Stage
L\ = Diagnostic Stage

inadequately
cooked of pickled
crustaceans containing

Sperocysts Rediae Cemaria/
\ é Humans ingest

f metasercaniag,

Miracidia hatch
and penetrate snail

are excreted
in sputum.

0 Embryonated eggs

stool,

Adults in cystic
cavities in lungs
lay eggs which

" A Alternately eggs
are swallowed
Unembrycnated eggs and passed with
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e Thick-walled oocyst
ngested by host

Thick-walled ooeys!
(sporulated) exs host

L
)

woh B i ent=4—2
AME KPEMBDNIE
FOHERENLTRDE

FRL

A— 2k

HPAIT—kME, PIZZAKRO
VA EANFA—D b
2755

EREOE
R

l

BENTE— Rk

DVTRRRY O LOEFR FRARFREZNPRE

_gno)j-_:/;('\[i fJ\BZﬂ'{’D‘J"fHﬁ&
BERTARAY A | f
=B
“ ML BER [ g Ak
HETE D A— OVAREA . AO -
BLTHAT—EHE TR U A Tl kY
% HE. 2D ADY A NE
B ANV AMEZ 1
—HOAOYAMETEME | | @RI EAL. Wi
AT S5-I MR T B RS
BHEDAEN. ZLTH
A—FERH

BEEFGL

2014/12/9

16



AR R
- 5

1

Cou
(.
Cou

B DIREEKA,

ZLTKEA
NP | mrame-xE
SV | gicszaanz

DUFRRRYSY LOBLEE o>

DT IWIT

Giardiasis

(Giardia intestinalisy

pu
[2) ;}1‘.1
A

Y
A

Contaménation of water, food, or
handsifomites wilh infective cysts.

A\ = ntective Stage
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Ingestion

in contaminated

food and water @ Mature cyst
__

Noninvasiveinfection
Cysts exithost
in the stool \

@ Y
drinuck 5 Invasi¥e infection
Qua nm:c eate cyst through the bloodstream,

infecting sites such as the

liver, brain, and lungs.

Excystation

One trophozoite with four
nuclei emerges, divides
three times and each
nucleus divides once to
produce eight trophozoites
from each cyst

~ Trophozoites migrate

F
1 A to the large intestine
/ A

/'@ )
|/ Trophozoites invade

N the intestinal mucosa O

Immature cyst
’ Trophozoites multiply

by binary fission

A - <€)
Encystation
Ingestion of
Ingestian of undercooked meat
meat scraps (especially pork)

or animals

Encysted larva in

AA striated muscle A

Pigs

Carnivorism Carnivorism

Lawa released in
small intestine

\O/ Rodents

Encysted larva in b
striated rmuscle A A

Adults in
Circulation small intestine

0 Lanva depasited
in mucosa

A= Infective stage

A= Diagnostic stage
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Humans are incidental hosts, meningoencephalilis characternized by
Passage of larvae in humans eosinophils in the carebrospinal fluid
has never been documented,

(CSF). Common in parts of Southeast
and humans do not transmit Asia and Pacific islands, Africa and
sither A, cantonensis he Caribl

o A, costaricensis A A Causes eosinophilic enteritis, an
ecsanophilic inflammation of the
mesenteric arerioles of the

ileocecal region of the
gastrointestinal tract that mimics
appendicitis. Common in parts of
Central and South America,

5\ Eqggs hatch in the
lungs, and ﬁl‘&ls-:laagll

larvae are pas!
H rodent feces
{A. canfonensis).
y Eggs hatch in
Dgogelanae N ot ang

larvae are passed|
in the feces
{A. costarcensis)|

\r\ / ‘aquatic or terrestrial snail

larvae released from dead snail

First-stage larvae
infect snails and

o

Slugs and snails are intermediate
hosts, and after 2 molts, the larvae
reach the infective (third) stage,

Humans become infected through
food containing third-stage
(infective) larvae. Food dems may
include uncooked snails or slugs,

wegelables contaminated with
snails, slugs, or mollusk secretions.
(slime), or infected paratenic hosts
(ie., crabs, freshwater shrimp).

cEYTSAXT

Host (e.g. domestic cat) in which sexual cycle ocours

-

3

The Toxoplasma gondii life cycle
Expert Reviews in icine ©2001 G

aIngestion
of tissue |
eysts o
®
s
\
! \
! Y
i hY
; \ \
’ \ Y
/ K @ e Sporozoite formation
Ay
/ \
' \ N
; ‘\ \ d% Sporozoite
k Garnivorism 1 A f Ingestion by ifferentiation to
! 1 i Conversion to \ secondary host 'aIPagLYd:"fi{g:‘Q
! | slowly dividing v, (eg-mouse) ¥z
1 \ bradyzoites in \
" \ tissue cysts o e @
' H Sk e &>
v '
\ infeetion '
\ Chronic /
1 \ infection L
i i j(‘:jamivolisml ! x°
and nonsexual .
1 ! &5 h Congenital
M ! propagaten ! £, transmission
|l -
\

~ Naive host (e.g. rat)

University Press

- to fetuses
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."}:\
gs K?? oAd\ll flea harbours

the infective cysticercoid Humans, normaily children,
o acquire the infection by
° ingesting the infected flea
Host is infected
Infected tarval — by ingesting fleas® \

stage develop containing cysticercoid

RIS, W)

Oncospher from Animals can transmit the b
meeggsa:d‘p:zhmm infected fieas to humans. in intestine
intestinal wall of the o m
larvae. Cysticercoid larvae
develop in the body cavity. Gravd proglotds are

o passed intact in the feces
or emerge from perianal

Egg packets ] Each progl €99 packets
embryonated eggs that are held together by an outer
are ingested by larval embryonic membrane (see @)
stage of fiea The proglottids disintegrate
and release the egg packets.
A- Infective Stage
A\ = Diagnostic Stage

Arwecnnsis  @yoi oo o

) ) oThe filaiform Earvae enter
A Diagnostic Stage initiating the infection.

the gircutatory system, ans
transporied to the lungs, and
penatrate the aheolar
spaces. They are carmied to
1hix irachea and pharyn,
. swallowed, and reach the
The rhabditform
elarvacduvm sall intestine where they
inta infactive
filriiarm,

C‘I‘

Adutainfection:
Rhabditiform larvae
@ in large infestine,

betome fladform
darvae, penebtate

Eggs deposited in intestinal mucosa,
A hatch, and migrate to lumen.
Rhabditiform larvas
in the intestine are
excieted in stool.

rroRLCT

ity twrw dpd cdc govidpdix
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Filariform

" Rhabditiform larva
hatches

Filariform larva
penetrates skin

il

SFLE”

http:/wsew.dpd, cde. gov/dpdx

) in small intestine

A= Infective Stage
A\ = Diagnostic Stage

WERR

Cercanae become
metacercariae after
being eaten by an ant.

h Cercariae are released from

the snail via the respiratory

" D

f

o Eggs are ingested by
a snail intermediate
host.
T

Miracidia E2) s Sporocysts D
. Corcariae @

hittp:(hewew. dpd.cde. govidpdx

Hast bacomes infected by
ingestion of infected ants.

Adult in bile
duct.

&J A
Embryonated eggs ane
shad in the feces. A\ = 1nfective Stage

A= Diagnostic Stage
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Oncospheres hatch Cysticerci may develop in
penetrate intestinal any organ, baing mare
wal, and circulate to COMMON i SUBCUtANGOUS

tissues as wel as in the
™ "

o - s @ s

tp:itwww dpd odc. gowdpdx i ——

—
Embryonated eggs A
ingested by human hast
Cysticercosis

Q) Humans infected by

ingesiing rawor  dk
/"‘ underoooked infected meat
eOnwﬂlharaﬁ hatch,

penetrate intestinal Oncosphares develop \
wall, and circulate lo into cysticerci in pig muscly
musculature

) (€
eEnmunaeeu eggs Q
andfor gravid proglottids 9

ingested by pigs. Scolex altaches

} to intestine

Adults in small intesting

Infective Stage Eggs of gravid proglatids in feces
= Dic el Slacs and passed nto environment

Ao

A\ = Infective Stage
A\ = Diagnostic Stage

y B
Larvae in lissues.

Eggs passed in feces

Transplacental o’

Adylts in lumen
of intestine.

Eggs passed in feces

0.

Embryonated
©0g with tarva

2]
External Environment @
¥ »

Egs

it iwww.dpd. cdc. govidpdx
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Fox

Definitive

Hosts Coyote

Egg
Adult
Multilocular
Hydatid
Cysts
Intermediate Rodenl
Host

Human
Accidental
Host

B 74 ifn I R

Dissemination via

fecal matter
d- §?
i Transformation to
schistosomula and shedding
Adult male/female Egg laying of tail in the skin
schistosomes A \

Sexual maturity and pairing Skin residence
and egg laying (hours to days)

S. japonicum (A)
S. mansoni (B)

S. haematobium (C)
Migrate against
blood flow to
inferior mesenteric veins

Eggs released \
v 99 Skin penetration Travel to pulmonary

Skin penetration of Penetration of veins
definitive host

(see right pane|)

Cercariae
released
from snail

in stool Move into hepatic ¢ capillaries (lung stage)
portal veir‘\) by cercariae (48-72 hours)
Sporocyst Reside in liver Travel to left
(replication sinusoids ventricle of heart

in snail) (2 weeks)
e Enter systemic /

arterial circulation

Infection of Biomphalaria snail (intermediate host)

2014/12/9
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Schistosomiasis

e Cercariae released by snail A= Infective Stage
into water and free-swimmi ;
Sporocysts in snail o A i A= Diagnostic Stage
(successive generations)
o —" N~
—NAC Cercariae lose tails during
€ penetration and become
schi i

©) circulation
Migrate to portal blood
d in liver and mature
into adults €}
" iateces A\ Inurine ¢
- N ‘1
N
releasing miracidia ) / @
s ]
I Paired adult worms migrate to:
AL ic venules of bowel!
~ o (laying eggs that circulate o the
S : i kver and shed in stools)
C C venous plexus of bladder

The Life Cycle of Guinea Worm Disease

@ The cycle starts...

Seeking relief from pain, sufferer soaks a
blister with exposed worm in nearby water
source. On contact with water, the worm
bursts, releasing hundreds of thousands of
immature first-stage larvae into the water.

3 Another person drinks the water containing the water fleas
with the infective larvae. The water fleas are digested, releas-
ing the larvae in the stomach.

@ The cycle continues...
4 The larvae, which resist diges-
tion, migrate to the small intestine
and penetrate the intestinal wall
into the body cavity, where they
grow into worms and mate.

5 Fertilized female
worms, up to 3 feet
long, move through
connective tissue to

2 Tiny water fleas ingest the
larvae which, molt twice,
ecoming mature third-stage
ae. The process takes various areas of the
c body, usually the

lower limbs.

6 Approximately a year later, after the larvae were
ingested, the worm forms a painful blister near the skin
surface. The blister bursts, exposing the worm.

The Carter Center / Graphic by Al Granberg
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