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Some definitions in parasitology

Parasite

Living organism (animal or vegetal) dependent of another organism named « host »
- This dependence being transitory or definitive during the parasite life

When parasites only infect humans = Anthroponosis

When animal parasites infect humans = Zoonosis

Epidemiological incidence = Adapted control in the field (One Health concept)
- Survey, prophylaxis and therapy

Parasitism

Nutrient spoliation of the host towards the parasite
Unilateral physiological dependence = Parasite only gets the profit c(‘
whereas in the case of symbiosis 2 mutual benefits




Parasite positions

Taxonomic position:
- Belong to Eukaryotes:

— Protists (unicellular eucaryotic cells)

- Helminths (pluricellular eukaryotes = worms)
- Eumycetes (= fungi) (eukaryotes uni or pluricellular)

Anatomic location:
— Ectoparasites :
— on the host surface = inconvenience (itching, ....)
Ex.: lices (insect).
- dwell in teguments = diseases
Ex.: sarcoptic mange: Sarcoptes scabiei (mite)
- Endoparasites : Wl
Different locations within the host:
—> cavities: intestine (Taenia)
= blood vessels (schistosomes)
= muscular tissue (Trichinella)
- specific cells: erythrocyte (Plasmodium),
macrophage (Leishmania)




Kinds of parasitism
- Accidental:

- Ex.: fly larva within a wound

- Optional:

- Normally saprophytes in the nature
—> but under certain conditions = parasites. Ex.: fungi

- Obligatory:

- Temporary: parasite = a part of its life as parasite and a part of its
life as free-living organism

Ex.: Fasciola = liver fluke (flatworm), and Strongyloides (= anguillulosis)
- Permanent: parasite = parasite life in one or several hosts

Ex.: Filaria and Plasmodium

- Erratic:
Parasite = in a precise location within its host
If the parasite in an unusual host = erratic parasitism ,
Ex.: Canine Ascaris (Toxocara canis) getting lost in human
- larva migrans syndrome




Parasite specificity
Degree of fidelity more and less stringent between the parasite and its host(s)

- Stenoxenic parasites: high fidelity degree to a host
= Ex.: Plasmodium [/ Anopheles sp.
— the parasite can only infect species of hosts taxonomically close to each other

- Euryxenic parasites: low fidelity degree to a host
- Ex.: Trypanosoma brucei rhodesiense: in human and many mammals species

— Parasite specificity
- Great epidemiological incidence in the disease control management
- Difficult to control a disease when the parasite is present in many
different hosts



Host
Living organism which harbours a pathogenic agent (the parasite)
- Final host: host harbouring the sexual form or the adult form of the parasite
- Intermediate host (IH): host harbouring the asexual form or the larval form of the
parasite
- the parasite should stay within this host = necessary to get transformations

into the infective form exhibiting contamination abilities

IH = passive when it harbours the infective form, without performing any
movement to get it or transmit it (ex.: molluscs for the schistosomes)

IH = active when it carries and inoculate the infective form of the parasite (ex.:
Anopheles sp. for Plasmodium, sandflies for Leishmania sp.)
—> Active |H = vector

- Obligate host: when the parasite transforms /maturates within a host

Facultative/ optional host: when there is no parasite transformation
= Paratenic host



Vector:

= Host for a pathogenic agent and able to transmit it to another organism
- hematophagous animal collecting the parasite in infected patients/animals,
keeping it, carrying it, and inoculate it in naive patients/animals

- Arthropods

Ex.: The Anopheles mosquito is the vector of malaria

—> Biological vectors:

- ensure the parasite maturation or multiplication
- therefore essential to the parasite life cycle as intermediate hosts

- Mechanical vectors:
— only a role of parasite transport

— not necessary to the parasite life cycle
= Ex.: Housefly carrying amoebal cysts



Parasite reservoir:

Animal, plant, external environment (soil, water, ...) ensuring the parasite survival,

sometimes during a long period, and making it available for the different hosts of the
life cycle

Reservoir: notion often ascribed to the definitive host
Ex.: sheep: parasite reservoir of the liver fluke

- Epidemiological incidence if:
—2 the parasite and its host develop mutual tolerance along the time

—> the parasite and its host are in sufficient abundance in a given area

- Giving a reasonable chance to the parasite to be transmitted to other hosts



Parasite reservoirs:

- Human parasite reservoir:
- When infection is strictly human = humans are reservoir (anthroponosis)
- but, some pathogens carried by humans can be
transferred to animals
= When infection is common to humans and animals
- Human can be an accidental host 2 humans are therefore not a reservoir, because
the epidemiologic role played by humans is not important
Ex.: human trichinellosis and hydatidosis are parasitic impasses

- Animal parasite reservoir:
- When infection is common to humans and animals
- Animals are reservoir (zoonosis = zoonotic disease) favouring the transmission to
humans
- Infected wild animals = difficult to control - often efficient reservoirs
because of a good tolerance of their parasites through poorly symptomatic
infections

- Land-based parasite reservoir

- Soil = parasite reservoir
- cysts of Amoeba/Giardia, eggs of helminths, fungi ...



Life cycle:

= Sequence of mandatory transformations occurring in a precise order for a parasite

to get the next parasite generation
= result of the transformations of a parasite to ensure the continuation of its species

N3 77 ,/
Humans are exposed to
the dermatitis-producing "
cercariae. Cercariae penetrate
the skin of the birds
(4] rate to blood

and mig
vessels to complete
the cycle.

The parasite develops in a
molluscan intermediate host.

- Direct cycle:
- When the parasite evolution takes place within the same host or partially in

external environment = Monoxenic life cycle
- Short direct cycle - when eggs or larvae are directly infectious
without necessity of passage within the external environment
- Long direct cycle = when eggs or larvae should follow a development
in external environment (soil, water, ...) to become infectious

- Indirect cycle:
- When the parasite transformations take place in several successive hosts

- Heteroxenous life cycle



Life cycle:

Life cycle = occurs according to a sequence of events
Sometimes = existence of optional host(s) in which there is no parasite transformation
= waiting host = Paratenic host

Some life cycle = very complex (several hosts, ...) 2 probability to be successful 2 low
— Parasite should develop strategies to compensate the low probability of meeting
betwen parasite and its hosts

- High reproduction rate
Ex.: Taenia saginata = lay 150 million eggs a year

- Multiplication during the larval phase: polyembryonny
Ex.: Trematodes

—> Exceptional resistance in external environment
Ex.: Ascaris eggs survive many years

- Very long life time within the host
Ex.: Plasmodium malariae, Strongyloides stercoralis, filaria



Life cycle:

- Balance between the reproduction rate of the parasite
and environmental unfavourable conditions
Ex.: Liver fluke lays 1 million eggs a year
- Each egg - 320 infective larvae
- If all larvae would survive, each fluke
— 320 million parasites a year
= and the fluke lifetime is more than 10 years !

The role of parasitologists
- Studying each step of the life cycles
- to understand the mechanisms of infection
- to propose the best strategies to control parasite transmission



Forms of resistance:

* Eggs (Nematodes, Cestodes, Trematodes)

— Quiescent eggs
* Not directly infectious when eliminated in the stools
* Require a maturation in the external environment
Ex.: Ascaris lumbricoides

— Embryonated eggs
* |nfectious as soon as eliminated in the stools
Ex.: Enterobius vermicularis




Forms of resistance:

* Encysted larvae (Nematodes, Trematodes)
— Ex.: Metacercariae of liver fluke = fixed on aquatic plants
* Infectious when ingested

e Cysts (Protists)
— Cysts of resistance (Entamoeba histolytica)
— Vegetative cysts or division cysts
* Gametocyte = gametogenesis then fecondation (Plasmodium sp.)
* Oocysts =2 = « encapsulated egg »
* Sporocysts = divide into sporozoites
* Cysts containing bradyzoites (Toxoplasma)

— Spores (microsporidiae)



Modes of parasite transmission 1

The parasite transmission can occur through:

- oral route

- muco-cutaneous route
- respiratory route

- vectorial origin

- sexual route

- congenital route

- transfusion route

- transplantation

Eggs, cysts, or infective stage (larvae) can be:
- free in the soil, in contaminated water and food

- in an hematophagous vector which transmit the parasite during its
bloodmeal



Modes of parasite transmission 2

- Oral transmission

- By external environment through contaminated water and food
- faecal peril

— Parasitoses provoked by protists:
- Amoebiasis, giardiasis, cryptosporidiosis, microsporidiosis,
cyclosporosis, isosporosis

—> Parasitoses provoked by nematodes:
— Ascaridiasis, oxyuriasis, toxocariasis, trichocephalosis

—> Parasitoses provoked by cestodes:
- Hymenolepiasis, hydatidiasis, alveolar echinococcosis



Modes of parasite transmission 3
- Oral transmission

- By external environment through
contaminated water and food
—> faecal peril

—> Parasitoses provoked by protists:

Amoebosis

- Entamoeba histolytica

—> Ingestion of mature cysts in water and food
- Monoxenous life cycle

—> Diarrhea and serious abcesses
(liver, lung, brain...)

BAFE THICR=- PFEOPLE™
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Ak = infective Stage
ﬁn Diagnostic Stage
Cysts and tophozoiles
= Noninvasive Colonization ~ Passed in feces
= Intestinal Diseass

= Extraintestinal Disease

©




Modes of parasite transmission 4

- Oral transmission

BAFE PPEOFLET

hitp:therann dpd, cde gow/dpdx ;
- By external environment through
contaminated water and food

- faecal peril *

—> Parasitoses provoked by protists: X

Contamination of waler, focd, or
handsfomites with infective cysts.

Giardiosis
Troghozoites are also
H H H H H seid in stool but
= Giardia intestinalis ey 9o it sonive
= Giardia lamblia he “‘““”"'““""
= Giardia duodenalis ¥,

o5 ! : ) II

] ) A\ = nfective Stage
—Ingestion of mature cysts in water A\ = Diagnostic Stage

and food

- Monoxenous life cycle

- Diarrhea




Modes of parasite transmission 5

- Oral transmission

- By external environment through
contaminated water and food
- faecal peril

—> Parasitoses provoked by protists:

Cryptosporidiosis
= Cryptosporidium parvum

- Ingestion of oocysts from water
and food

- Monoxenous life cycle
—> Diarrhea

= C. felis, C. canis, C. muris
—> can infect humans

hittp:ferew dpd. cdc govidpds A‘I’hiﬂ.wﬂll&d oocyst
ingested by host

Recreational waler Cinking waber
Contamination of watar
and food with mwsmo

ﬂ- Infective Stage
ﬂ- Diagnostic Stage

(sporulated) exits host
) Thick-walled o DEporozoie
Oocyst & =
cacys! (sporulated) — S
@1 it ot @ i
Auto-infection ot
Thin-ealled

ooCyst
(sporutated)




Modes of parasite transmission 6

- Oral transmission

- By external environment through
contaminated water and food
- faecal peril

- Parasitoses provoked by protists:

Microsporidiosis

- Enterocytozoon bieneusi
= Encephalitozoon cuniculi

- Ingestion of spores in water and food
- Monoxenous life cycle

- Diarrhea

— can infect pets and humans

A = Infective Stage
A= Diagnostic Stage

llllll

Jgovidpdx

Intracetiular development of E, bieneusi and E. intestinalis spores,

OAA 2] ®© 0 06 0
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Encephalitozoon intestinalis®
*Development inside parasitophorous vacuole also cccurs in £, hellem and E. curictli,




Modes of parasite transmission 7

- Oral transmission T —. ssoniateg
hitp:/fwwe.dpd.cde.gowdpdx
@o .
-> By external environment through /' A9 roesin o
. foodfwater
contaminated water and food )

] | Raspbaries
- faecal peril Sy
“ -
Basit

— Parasitoses provoked by protists:

Sporulated oocysts
enter the foad chain

0 Cocyst sporulation

in the environment

Cyclosporosis

—>Cyclospora cayetanensis \

Environmental
contamination

- Ingestion of sporulated oocysts \ ““Eﬂ;;f;;_/
gz
from water and food Eretion of

& unsporulated
A\ = Infective Stage socysts in
- Monoxenous life cycle £\ = Diagnostic Stage the stool
@ Unsporulated Eef.nal mi,_,a;
i oacyst
= Diarrhea P N ST
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Modes of parasite transmission 8 ———
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- Oral transmission

Immature sts
with sporocys

—> By external environment through
contaminated water and food
—> faecal peril
@ immature oocysts
with sporoblasts
- Parasitoses provoked by protists: \
|Isosporose A@ /A
A\ = Infective Stage Oooysts in feces

2\ = Diagnostic Stage

- Isospora belli

- Ingestion of mature oocysts containing
sporozoites from water and food A@ )

- Monoxenous life cycle Microgamete
o
. Fertilization ‘j @ @
— Diarrhea ,
Qocysts in feces
Macrogamete . "'

SEXUAL e

Merozoites

&
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Modes of parasite transmission 9

- Oral transmission

—> By external environment through
contaminated food/environment
—> faecal peril

- Parasitoses
provoked by helminths:

Ascaridiosis
—> Ascaris lumbricoides

- Ingestion of embryonated eggs
in water/contaminated food

- Monoxenous cycle

- Intestinal pain
- Sometimes, intestinal obstruction

THIEE  FEQFLE "

http: ffwrww, dpd, cde, govidpdx

A\ = intective Stage
A\ = Diagnostic Stage

Fertilized eggﬁ

Unfertilized eqg
will not wndargo A-

biclogical development.



Modes of parasite transmission 10

- Oral transmission A Ervryonated eggs

ingested by human

- By external environment through
contaminated food/dust
—> faecal peril

BAFER-HEALTHIER: FESPFLE™

hitp:ffwenw.dpd. cde gowidpdx

Larvas hatch
in small intestine

- Parasitoses
provoked by helminths:

Oxyurosis

—> Enterobius vermicularis

—> Ingestion of embryonated eggs A% "
from the environment 2!
W @
o
. A Eggs on perianal folds
- Monoxenous life cycle Larvae inside the eggs Adults in lumen
mature within 4 to § hours. of cacum

- Intestinal pain

At Infe Stage a Grav'nd? migrates
ﬁ= Diagnostic Stage to perianal region
at night to lay eggs




Modes of parasite transmission 11

- Oral transmission

A = Infective Stage
A\ = Diagnastic Stage

&

QA

- By external environment through Lanvaa in ssues
contaminated water and food AO
9 faecal perll '&A‘ Eggs passed in feces
. 34 \
n 0A

Transplacental Df\
ransmammary

? %

Mul'ls in |I.II'I'lBI1

TOXOca ria SiS of intestine.

i
N
—> Parasitoses ; bj

provoked by helminths: o

i j

Eggs passed in leces

- Toxocara canis — ° =
- Toxocara cati XL @ |\

Emnwnnaled
gy with larva

- Ingestion of embryonated eggs oo sscsousax
from the environment

- Monoxenous life cycle with parasitic
impasse in humans

- Sometimes, visceral and ocular damage = blindness



Modes of parasite transmission 12

- Oral transmission

o Embryonated eggs are ingested,

—> By external environment through @ asvanced cieavage .
contaminated water and food / \
- faecal peril

A\ = infective Stage
A\ = Diagnastic Stage

—> Parasitoses
provoked by helminths:

Trichocephalosis

—> Trichuris trichiura

- Ingestion of embryonated eggs

from environment

- Monoxenous life cycle € unirbryonated eggs

passed in fecas.

- Anaemia, growth delay

BAFEN "HEALTHIEN= FEQPLE

Iitpcifaniedr, dpd o govidpdx 0 Adults in ceoum




Modes of parasite transmission 13

- Oral transmission

- By external environment through
contaminated water and food

—> faecal peril

—> Parasitoses

provoked by helminths:

Hymenolepiasis

- Hymenolepis nana

- + ingestion of arthropodes
containing cysticercoid larvae

in food

- Heteroxenous life cycle
- Diarrhea, abdominal pain

A\ = infective Stage
ﬂ= Diagniostic Stage

BAFES - HEALTHI

http e dpd cde.gowdpdx

B Oncosphera halchas

Cysticercoid develops in
a Humans and rodents are intestinal villus
infecled when they ingest ==

cysticercoid-infected arthropods. @
s
U NG

|
Autoinfection can occur if E '@'{""
Geggs remain in the intestine. |
The eggs then release the Scolex
hexacanth embryo, which
peneirates the intestinal villus
continuing the cycle,

Embryenated egg
ingested by humans
from contaminated
food, water, or hands

|
Acdult in ileal
portion of %

Egg ingesied
A all imbestine

by insect

Eggs can be released thiough the
eg&nilal atrium of the gravid proglottids
Gravid proglottids can also disinlegrate

) rebeasing eggs that are passed in stools,
Embryonated egg in feces



Modes of parasite transmission 14

- Oral transmission

—> By external environment through
contaminated water and food
- faecal peril

—> Parasitoses
provoked by helminths:

Protoscolex

7

H yd d t I d OsIS Ingv[z;bg;rgghs = Definitive Host
(dogs & olher canidae)
- Echinococcus granulosus (ono. o, s, o) | Prsionctoans | - Ectrycd 7
o« 4
- ingestion of embryonated eggs
- heteroxenous life cycle J J , G A - nfoctive Stage
Hydatid cyst in Ir. lungs, etc. EJIM?HEE‘EEE?;E" A. Diagnostic Stage

- Hydatid cyst mainly in the liver
- Sometimes pulmonary and cerebral hydatid cysts



Modes of parasite transmission 15
- Oral transmission

—> Contact with animals
- Ingestion of animal origin products (undercooked meat)
- Ingestion of intermediate hosts or plant supports

Parasitoses transmitted by Protists
Toxoplasmosis

Parasitoses transmitted by Nematods:
Toxocariasis, angiostrongylosis, trichinellosis, anisakiosis

Parasitoses transmitted by Cestodes:
Taeniases, cysticercosis, hydatidiasis, bothriocephalosis

Parasitoses transmitted by Trematodes:
Fasciolosis, clonorchiosis



Modes of parasite transmission 16

- Oral transmission
= through contact with animals, ingestion of undercooked meat, and of animal intermediate
hosts or uncooked vegetables

Parasitosis transmitted by protists:
Toxoplasmosis
- Toxoplasma gondii
Heteroxenous life cycle
- Human contamination:
- After eating undercooked meat
containing bradyzoites
- After eating food and drinking water
contaminated by cat infected stool
containing oocysts
- Rapid transformation into
tachyzoites able to penetrate nervous
and muscular tissues
- Transform into bradyzoites
- Blood transfusion and organ transplant
- Mother-child transplacental contamination by tachyzoites
—>Risk: congenital toxoplasmosis = serious damages when contamination occurs at the
beginning of pregnancy and fetal ocular lesions when contamination occurs later
- Immunosuppressed patients

JA = Infective Stage
A = Diagnostic Stage

sArER-HEALTHIER- PEOPLE
nitp: s dpd.coe govidpdx



Modes of parasite transmission 17
- Oral transmission

- through contacts with animals,
ingestion of undercooked
contaminated food

Parasitosis transmitted by
nematodes :

Angiostrongylosis
- Angiostrongylus cantonensis
- Angiostrongylus costaricensis

- Meningitis
—> Healing in several weeks
- Rarely 2 death

Humans are incadaental hosts,
Passage of larvae in humans
has never been documented,
and humans do not transmit
either A, canfonensis

or A, costarcensis Ay

Humans bacoma infacted through
food containing third-stage
infective) larvae. Food dems may
include uncooked snails or slugs,
vigifables contaminalbed with
snails, slugs, or mollusk secrefions
(slime), or infected paratenic hosts
(e, crabs, frashwater shrimp).

£ Causes eosinophilic meningitis, a
rrl-anmgmn-::&phahlns charactenzed |.‘.I:|r
eosinophils in the carebrospinal flusd
[CSF). Common in parts of Southeast
Asia and Pacific slands, Africa and
the Carnibbean.

A3\ Causes eosinophilic enteritis, an
eosinophilic inflammation of the
mesanledic adanolas of tha
ileocecal region of the
gasirointestinal iract thal mimics
appendicitis. Comman in pars of
Cenfral and Soulh America

A\ Eogs hatch in the

lungs, and first-slage
larvae are passed in

rodent feces
(A. canfomnansis).

Eqgs hatch in
‘hlhﬂ ilaum and

larvae ans passesd
in the fecas
(A. costamcensais)

B ==

Third-stage larvae
ara ingested by rats.

= .";\"

=
ol -

First-stage lar/ae
infe:t snails and

slugs

o

Elugs and snails are infermediabe
hosts, and afler 2 molts, the larvae

reach the infective (lhird) stage.

SAFER HEALTHIER: PESPLE"

hitp:fvww. dpd.cde.govidpdx



Modes of parasite transmission 18

- Oral transmission

—> through ingestion of passive aquatic intermediate host (Cyclops):

Dracunculosis

= Dracunculus medinensis
- Painful oedema

- Possible secondary
infection

- Eradication

almost obtained
through water filtration
before drinking

- Cyclops elimination

Human drinks unfiltered
water containing copepods
with L3 larvae.

|88

Larvae undergoes wo
malis in the copepod and
bacomas a L3 Iar\rae.e

A

AR THIER: FEOPLE™

hitp:ffwwwdpd. cde.gov/dpdx

Larvae are released when

copepods die. Larvae penetrate
the host's stomach and infestinal

wall. They mature and reproduce,

= L1 larvae consumed —="
bya pod.

Female worm begins to emerge

from skin one year after infection,

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

L1 tarvae released into water o
_ % from the emerging female worm. A— Infective Stage

A= Diagnostic Stage



Modes of parasite transmission 19

- Muco-cutaneous transmission
- through water and moist soil :

Anguillulosis = Strongyloidiasis

Strongyloides stercoralis

Free-Living Cycle Parasitic Cycle

The filariform larvae migrate by various
pathways to the small intestine where they
become adults.

e Infective filariform larvae
penetrate the intact skin of
the definitive host.

Rhabditiform
larvae develop

into filariform (L3)
Parasitic adult

larvae.
female in small
% intestine
Rhabditiform Autoinfection:
larvae hatch from Rhabditiform larvae in
embryonated eggs. large intestine become

filariform, penetrate
intestinal mucosa (or
Dogs may also serve as perianal skin) and
definitive hosts. migrate to other

3 organs.
? ‘
) 2N
<
~
o Eggs are produced ~ o
by fertilized
female worms. & e Eggs deposited in intestinal mucosa.
0 d Rhabditiform larvae hatch and migrate

to intestinal lumen.
Rhabditiform larvae
in the intestine are
excreted in stool.

e Development
into free-living @ Infective stage

ODPDX adult worms.
4 Diagnostic stage

Ancylostomiasis (hookworm)

Intestinal Hookworm

6ODPDx

Filariform larva @
penetrates skin

Ancylostoma spp. larvae
can become developmentally
arrested and dormant in tissues.

Re-activated larvae may enter
the small intestine.

Development to
filariform larva in
enviornment

Larvae exit circulation
in the lungs; they are
then coughed up and
swallowed.

Rhabditiform larva
hatches

T
Ancylostoma  Ancylostoma Necator
duodenale  ceylanicum  americanus

@\ Infective stage

4 Diagnostic stage




Modes of parasite transmission 20

- Muco-cutaneous transmission

- through water and moist soil :

Schistosomiasis
ODPDx

o Free-swimming
cercariae released

Schistosoma spp.

Cercariae
penetrate skin

from snail into water

Sporocysts develop
in snail (successive
generations) Cercanae lose tails during
penetratlon and become

schlstosomulae

o Circulation

M|raC|d|a penetrate

snail tissue

e Migration to portal blood
in liver and maturation

into adults
Eggs shed from
infected human:

|n feces in urlne

e Eggs hatch and
release miracidia

@ Paired adult worms migrate to:

(A ] Mesenteric venules of bowel/rectum
(laying eggs that circulate to the
liver and shed in stools)

@ Infective stage 5 "'ﬂﬂmlll m -
Venous plexus of bladder; eggs shed

4 Diagnostic stage C inurine

Cutaneous larva migrans

Cutaneous Larva Migrans

o Skin penetration

e Rhabditiform larva
develops into infectious
filariform larva

Hatched rhabditiform
larva develops in
environment

o Animal definitive hosts

@ Infective stage
4 Diagnostic stage

o Eggs in feces of
animal definitive host

\\ Migration of larvae
through skin 5
T

o Adults in small intestine

Ancylostoma caninum
Ancylostoma braziliense
Uncinaria stenocephala



Modes of parasite transmission 21

- Muco-cutaneous transmission

= through dry environment:
Myiases

Larvae enter the host after
the vector takes a

e blood meal

A\ = Infective Stage
ggA- Diagnostic Stage

Eggs are laid on a
blood-sucking vector

Tungiasis (sand flea = Tunga penetrans) -

P y  Adul females burrow into
2 the stratum granulosum.

BARER HEALTHIER PEORLE™

Gravid female resides 6
In subcutaneous lesion. A

Eggs hatch into s
larvae. Eggs shed by femala
into environment.

A\ = Diagnostic Stage




Modes of parasite transmission 22

- Muco-cutaneous transmission

= through human contacts

(sick person or asymptomatic carrier)
Sexually transmitted infections,
cutaneous parasitosis

Scabies:

Contagious dermatitis
- Provoked by the mite
Sarcoptes scabiei

Lavae modll
inke AyTEhS:
Eﬂﬂ-ﬂi Larvae and
" haich o NyMphs are __
rebeasing lanae, found in
short burrows
called molting
pouchas. Mating occurs after
Adult females the male penetrales
deposit #ggs tha modting pouch
a5 thiry Burrow, of the adull fermnale.
M e
20V thesr e axcarvaie & parmmanen BT

Transmisshon occurs primarily during person-to-person, skin-1o-skin contact.
Cccasionally transmission may occur via fomites,

Human scabies mitas ane oftan fouwnd
betwean the fingers and on the wrists
{areas highlighted in red).

Highlighted areas in pink
represent the most common silas

whare rashes may occur, although
thery can occur alsewhans,

‘-Inh:ﬂmﬁmgﬂ
2\ = Diagnostic Stage




Modes of parasite transmission 23

- Vector-borne Transmission
- By flying insect vectors:

- Evening and night- insect vectors:
Malaria (Mosquito: Anopheles); Leishmaniases (sandflies); Lymphatic
filariases (Mosquitoes: Culex, Anopheles, Aedes, Mansonia)

- Diurnal insect vectors:
Trypanosomiases (Tse-tse fly); Loasis (Chrysops); Onchocercosis
(Blackflies); Mansonellosis (Culicoides)

—> By terrestrial insect vectors:
Chagas disease (bug) Babesiosis (tick)
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- Vector-borne transmission

- Evening and night- insect vector
- By Anopheles mosquito bite

M\ = 1nfective Stage
A\ = Diagnestic Stage

Human Liver Stages

Liver call f Y —
-lr

—> Parasitoses

Il.?ll- HEALTHIER » FEOF |.

provoked by Protists: MosquitoStages M 5 e G

" m Ruptured )
= aacyst Mnsthmake-s
A bload rdal
Malaria L e .mwm. Cosmmoteons
@ oocysi / Eporu:mhes

Rupl:umd p;hr.z\qnt -
e
.‘ Schizont
)
‘::‘»wt

—> Plasmodium falciparum e.:;', .,___....-ﬂ'
—> Plasmodium vivax r Sporogonic Cydle 1 Human Blood Stages
- Plasmodium malariae \'9- . o pophozons
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Modes of parasite transmission 25

- Vector-borne transmission

- Evening and night- insect vector
—> By sandfly (Phlebotomus/Lutzomyia bite)

Sandfly Stages Human Stages
9 ParaSItOSGS °Sandﬂ5r’rakesa blood meal Prmna.stngutes are
. inpacts promast 5
provoked by Protists: e o e sy, © ;rodocsivea o

9 Divide in midgut and ﬂ =
migrate to proboscis %

v )

- Leishmania donovani
= Leishmania infantum
9 LeiShmania major o.&mast'rgal&s transform into
. . ofe . i i id
- Leishmania braziliensis Promastigel stage in micgut

- And many others, ...

Promastigotes transfon
into amastigotes inside
macrophages M

Amastigotes multiply in cells
(including macrophages) of

T i tissues
— x| various
= ~— A

- Heteroxenous life cycle

ﬁﬁi?ﬂeﬁf cell P® |
- Visceral, cutaneous, or € Soncly takes 2 blood meal
muco-cutaneous symptoms A= ifeciive Stage e =
(fever, anemia,....) A\ ignostc Sage o

—> More or less severe as a function
of the species
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- Vector-borne transmission

- Evening and night- insect vector
- By mosquito bite

—> Parasitoses
provoked by Helminths:

Lymphatic filariasis

- Wuchereria bancrofi
—> Brugia malayi

—> Brugia timori

- Heteroxenous life cycle

- Lymphedema
- Bacterial infections in the skin

6ODPDx

Mosquito Stages

Brugia malayi

o Mosquito takes a blood meal

(L3 larvae enter skin) Human Stages

o Migration to mosquito
head and proboscis

- b
L1 larvae

\ o Mosquito takes

. . a blood meal

e Microfilariae shgd sheafhs, (ingests microfilariae)
pentrate mosquito's midgut,

and migrate to thoracic muscles

&

Adults produce sheathed
microfilariae that enter
5 peripheral circulation

@ Infective stage

5 Diagnostic stage

Wuchereria bancrofti

ODPDx

Mosquito Stages

0 Migration to mosquito ﬁ‘( 9
head and proboscis -

0 Mosquito takes a blood meal

(L3 larvae enter skin) Human Stages

S

/
5=

((' o L3 larvae

S s

—_———

e Adults produce sheathed
microfilariae that migrate

4 into lymphatic and peripheral
blood circulation

L1 larvae

o Mosquito takes
ablood meal
(ingests microfilariae)

@ d &* Infective stage

4 Diagnostic stage

e Microfilariae shed sheaths,
pentrate mosquito's midgut,
and migrate to thoracic muscles
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- Vector-borne transmission ODPDx African Trypanosomiasls

Trypanosoma brucei gambiense & Trypanosoma brucei rhodesiense

- Diurnal insect vector Tsetse Fly Stages M i Stk
- By Tsetse fly bite © oo ity & @l

in salivary gland. They » (injects metacyclic trypomastigotes)
transform into metacyclic e

trypomastigotes.

Injected metacyclic
trypomastigotes transform
into bloodstream

J trypomastigotes, which
Yanied to other sites.

o Trypomastigotes multiply by
binary fission in various
body fluids, e.g., blood,
lymph, and spinal fluid.

—> Parasitoses
provoked by Protists:

Human African trypanosomiasis @ s vt \

into epimastigotes.

e Tsetse fly takes
a blood meal
(bloodstream
trypomastigotes

—> Trypanosoma brucei gambiense 7 e
—> Trypanosoma brucei rhodesiense aas
yp e Bloodstream tvypomas(igoN %

transform into procyclic
trypomastigotes in the vector

o Circulating trypomastigotes
in blood during acute phase;

ﬁ usually undetectable in latent
phase.

midgut. Procyclic tryposmatigotes

—> Heteroxenous life cycle il by by Bsin.

|
2D
Q

A2

A Cattle and possibly wild
Infective stage ¢
ungulates are reservoirs

for T. b. rhodesiense.

4 Diagnostic stage

— Central nervous system infection
- Coma, death
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- Vector-borne transmission

— Diurnal insect vector

—> By Chrysops bite = Loasis (filariasis)

— By blackflies = Onchocerciasis (Filariasis)

- Parasitoses
provoked by Helminths:

- Heteroxenous life cycle

— Loiasis = Calabar swellings (itchy swellings)
and eye worm (few symptoms)
— Onchocerciasis =2 Itchy skin rashes, nodules
under the skin, and vision changes

- Blindness

Loa loa

o Fly {genus Chrysops)
takes a blood meal
(L2 lanvae enler bile wound)

° /~ C.8 &
e \

Fly Stages Human Stages

]

ﬁ L1 larvae aMuhs produce sheathed
microfilariae that are
found in spinal fluid, urine,

GFI,- takes a sputum, peripheral blood
aMiuuﬁ‘lariaa shed blood meal and in the lungs
sheaths, pantrate {ingests microfilarias) )
fi

fiy's midgut, and —

migrate to thoracic

muscles '\..- A
k]

A = Inteciive Stage "fﬁ% %
A= Diagnostic Stage

Onchocerca volvulus

Blackfly Stages
o Blackfly {genws Simuiwm)
takes a blood meal

Human Stages
L3 larva arfer bile weund)

O vigate 10 1T . ‘q}.\’

and blackfiy's probosces

Subcutaneous tlissues

aﬁdulls in subcutaneous nodule

o L1 larvae

aEllackhy"rake-s
a blood meal
(ingests macrafilanae)

oﬁdulls produce unsheathed
micrafilariae that typically are
found in skin and in lymphatics
=Y of connective tissues, but also
fy cecasionally in peripheral
il blood, uing, and sputum

e Microfilaniae pentrate
blackfly's midgut
and migrate to e Y

thoraca muscles

A= Infactive Stage kl\\:_

A\ = Diagrostic Stage
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- Vector-borne transmission

—> By terrestrial insect vectors:
By a « kissing bug » taking a blood meal

. . . Triatomine Bug Stages
and releasing trypomastigotes in :Tﬂammimﬁugﬁjmbww ”"Z“Mﬁ::’t »
. . . passes metacychs inypomastigotes in faces, i trypomastigotes
its feces near the site of the bite s o S o a1 perotle varioss sl o o
woun d ﬁ’ r transform into amastigotes.
Metacyclic irypormastigoles _ % ‘(
. in hindgut A
- Parasitoses o /'

provoked by Protists: %

Trypomastigotes by binary fission in cells
can infect other cells of infected tissues.

and transform ino

infracellular amastigotes

in new infection sites.

Clinical manifestations can

result from this infective cycle.

\——4 hul ﬁ i
ntraceliular amastigoles
(4]

transform into frypomastigotes,
then burst out of the cell
and enter the bloodstream

Multiply in midgut

Chagas disease
= American trypanosomiasis

Triatomine bug takes
. . a blood meal
Epimastigetes trypomastigotes ingestea)

in ridgut
- Trypanosoma cruzi \ %,

A=
3

— Heteroxenous life cycle

ﬁ= Infective Stage
A= Diagrestic Stage

- Heart rhythm abnormalities that can cause
sudden death
- Dilated heart that doesn’t pump well blood
- Dilated esophagus or colon, leading to
difficulties with eating or passing stool
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- Airborne transmission
Pneumocystosis (Fungi)

- Sexual transmission
Uro-genital trichomoniasis 2 2

- Congenital transmission
Toxoplasmosis, Malaria

A\ = nfective Stage
2\ = Diagnestic Stage

o Trophozoite in
vaginal and prostatic
secrefions and using

) Multipiies by longitudinat

0 Trophozoite in
tinary fission

wagina or orfice
of urathra

- Transmission by blood transfusion
Malaria, trypanosomiases, filariases, toxoplasmosis

- Transmission by organ transplant

Toxoplasmosis



Conclusion 1 : Role of humans in parasite life cycles

A oncospheres develop
into cysticsrci in muscle

Humans infected by ingesting

Oneospheras hatch, o raw or undercooked infected meat
penetrate intestinal

wall, and circulate,
to musculature

°0O

T saginata T, sobun

&

@ \!,/
1

5]

Scolex aliaches 1o intestine

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

T saginata 7. solium

O aauits in small intestine

A\ = nrective Stage
A- Diagnostic Stage

Eggs or gravid proglottids in feces SAFER-HEALTHIER: PEGPLE®
and passed into environment hitp-iiwww.dpd.cdc. govidpdx

Taenia: Final host

A\ = iniective Stage
A= Diagnostic Stage

Human Liver Stages

rrorLE

-
http:dhwww dpd. ode. govidpds

mEavT

Mosquito Stages

2]
Schizont
.
Sporoganic Cycle 1 Human Blood Stages
[5] . Immature
trophozoite
Dockinete . ring stage)

I

B8]
Erythrocytic Cycle \ Maturedh
trephozoe

@

Microgamete entenng

macregamets @ ) -

Exflagellated
metocyte LY

e d e scnizan b ’

(7]

Plasmodium : Intermediate host

BAPER: NEALTHIER - PERPLE"
\ hitp:/fwww.dpd.cde.govidpdx

Rhabditiform larva
develops into
filariform larva

in the environment

e —
e

Rhabditiform larva
hatches

‘Adults in small intestine

A\ = Infective Stage
A\ = Diagnostic Stage

Eggs in feces

Larva migrans: Dead-end host

Adult flea harbours
the infective cysticercoid Humans, normally children,
o acquire the infection by
ingesting the infected flea,

Host is infectad
Infected larval T by ingesting neas/\

stage develop containing cysticercoid.
into adult flea \
ks Scolex attach
x all; es
Oncospheres hatch from Animals can transmit the in intesting
the eggs and penetrate the infected fleas to humans.
intestinal wall of the o,af"” ol o
larvae. Cysticercoid larnvae - ’E‘
develop in the body cavity. Gravid proglottids are %
) passad intact in the feces B
\ ar amerge from perianal
1 region of either animal 3

\j or human hosts

Egg packels containing Each proglottid contains egg packets

embryonated eggs that are held together by an outer
are ingested by larval ambryonic membrane (see @),
stage of flea, The proglottids disintegrate

and release the eag packets.

A= otective Stage Sareauiscruicn cuoret
A\ = Diagnostic Stage hitp:thwww,dpd. cde. govidpdx

Dipylidium caninum: Secondary host



Conclusion 2 : Search for control strategies adapted to parasite life cycles

- Control strategies are fundamentally dependent of the knowledge of
life cycle characteristics

Environmental aspects in control

- Control of food and water quality

—> Control of vectors

- Control of intermediate host populations

Therapeutic aspects in control
- Chemotherapy
- Vaccines

Many things have been done, and
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