An introduction to Medical parasntology
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http://parasitology.sbmu.ac.ir/
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Key definitions:

Whatis... ?



* Medical parasitology ?

“The study and medical implications of
parasites that infect humans”




A parasite ?

“A living organism that acquires some of its basic
nutritional requirements and shelter through its
Intimate contact with another living organism”.
Parasites may be simple unicellular protozoa or
complex multicellular metazoa




Eukaryote ?

A cell with a well-defined chromosome in a
membrane-bound nucleus. All parasitic
organisms are eukaryotes




Organismal Associations ?

e Any assoclation is called a symbiosis,

and each member Is a symbiont.




Symbiosis association:

Commensalism )




both benefits from the relationship




Commensalism

one benefits, while the other iIs




one benefits while another 1s harmed

e.g. Entamoeba histolytica




Protozoa 7

Unicellular organisms
e.g. Plasmodium (malaria) or
Entamoeba histolytica




Metazoa ?

Multicellular organisms,

e.g. Helminths (worms) and arthropods

(ticks, lice, fly)
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An ectoparasite ?

A parasite that lives on the external
surface of another living organism

e.g. lice, ticks




An endoparasite ?

A parasite that lives within another living organism

e.g. Plasmodium, Giardia, Toxoplasma




Infection:
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Ectoparasites




Host ?

The organism, which the parasite lives and
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causes harm




Definitive host ?
(B2 4 Rl
The organism in which the adult or sexually

mature stage of the parasite lives

Fasciola

Malaria



Intermediate host ?

(Bl y Ok i)

The organism in which the parasite lives during

a period of its development only

Malaria Leishmania



Z00nosiIs ?

(O 5 Ol (e S fidia)

A parasitic disease in which an animal is normally

the host - but which also infects man

Leishmania
infantum

Faciola hepatica



Vector ?
(Y)
A living carrier (e.g. an arthropod) that transports a
pathogenic organism from an infected to a non-

Infected host”. A typical example is the female
Anopheles mosquito that transmits malaria
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Reservoirs ?
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e.g. Dog for leishmania infantum




Obligate parasite ?

(o) J5)
A parasite in which have to live in or on an other
organism

e.g. Trichomonas vaginalis




Facultative parasite ?

(LSJ%‘ dfd\)
A parasite in which has normally free living, but can
also lives as a parasites

e.g. Naegleria fowleri




Temporary parasite ?
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Intermittent parasite ?

(<  gliia dfq\)

e.g. Some mosquitoes in which needs to blood from

human for nutrition




Monoxenous parasite ?

(Al e S JK)

e.g. Enterobious vermicolaris




Heteoxenous parasite ?

(Al 2y J5S)

e.g Plasmodiums




Mechanical transmission ?
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e.g. Cyst of Entamoeba by Musca domestica




Biological transmission ?

(S0 e JUN)

e.g. Plasmodiums by Anopheles

—/M{- -
Malaria
Urban Yellow Fever

Dengue
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Transmission ways
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Domain/Empire : Eukarya (Eukaryota)

Plantae, Fungi, Animalia

Kingdom:  Protista (¢kiel), Chromalveolata

(Chromista)

Subkingdom: Protozoa
um:  Sarcomastiophora/Amobosa
um:  Apicomlexa

um:  Ciliophora



Empire: Eukaryota

Kingdom: 1- Protista, 2- Chromista, 3-Fungi

4

Subkingdom:

phylum:

phylum:
phylum:

phylum:

Protozoa
Sarcomastiophora
Apicomlexa
Ciliophora

Mixosoa



Taxonomic classification of protozoa

Sub Phylum Sub-phylum Genus- Species-

kingdom examples examples

Protozoa Sarcomastig- Sarcodina-- - Entamoeba E. histolytica
- ophora =P move by — m—

further divided into pseudopodia

\ Mastigophora — Giardia —» G. lamblia

move by flagella

Apicomplexa Plasmodium P. falciparum,
no organelle of » P vivax
locomotion > ,_
P malariae,
P. ovale
Ciliophora , Balantidum _ B. coli

move by cillia






Examples of important intestinal protozoa

Transmitted by the faecal-oral route and cause diarrhoea

D ﬁ

g 6. U TR A i
Entamoeba histolytica B (et K

Giardia lamblia

Cryptosporidium parvum 2 ¥, <

o G Balantidium coli
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Examples of important systemic protozoa

2N

S

(

Plasmodium: the cause of malaria

o Typical lesion of
L= (i G cutaneous leishmaniasis

| » 59

Tsetse fly — the
vector of African
trypanosomiasis
It has a painful
bite!




Taxonomic classification of helminths

Sub Phylum Class Genus -
kingdom examples
Metazoa Nematodes Ascaris (roundworm)

IS s 13 0o dly 45 gl (cloo,S Trichuris (whipworm)
— . i S e 5les _ Ancylostoma (hookworm)
A dadle S 9 (o)lg5 >
Necator (hookworm)
Enterobius (pinworm or
threadworm)

Strongyloides

\ Platyhelminthes Cestodes Taenia (tapeworm)
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\ Trematodes Fasciolopsis (liver fluke)

g iy LY it iy s 4K S Bt Schistosoma (not leaf
i 53 5 55 LobylgF JBIS S, 311 Ijora shaped!)

5 alogjgiund jou .aiius (Hermaphrodite)
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Intestinal nematodes

Systemic nematodes

Trematodes (flukes)

Cestodes



Examples of important intestinal nematodes

Ascaris (roundworm)
Found world-wide in conditions of poor hygiene,
transmitted by the faecal- oral route

Heavy intestinal infections may

7N occur with Ascaris. Adult worms

) Trichuris (whipworm) can be several cms long.
;__ 9 A soil transmitted helminth
~—— revalent in warm, humid conditions @
Ancylostoma and Necator (hookworms)
A major cause of anaemia in the tropics

Strongyloides ’ —
inhabits the small bowel o A w >

infection more severe in immunospressed people =~

Enterobius (pinworm or threadworm)
prevalent in cold and temperate climates
but rare in the tropics
found mainly in children




Examples of important systemic nematodes

 Filaria including:
Onchocerca volvulus

@ — Transmitted by the simulium black fly,
this microfilarial parasite can cause visual impairment,

blindness and severe itching of the skin in those infected
Wuchereria bancrofti
— The major causative agent of lymphatic filariasis

Brugia malayi

e Toxocara

A world-wide infection of dogs and cats
Human infection occurs when embryonated eggs are ingested
from dog or cat faeces
It is common in children and can cause visceral larva migrans (VLM)



Examples of important cestodes

T,

13 o, acquired by ingestion of contaminated, uncooked beef

1. Intestinal - (“tapeworms”)
Taenia saginata

worldwide

Taenia solium ‘i‘ Vg
| worldwide MU ‘R
“'a® acquired by ingestion of contaminated, uncooked pork

Less common, but causes cystercic

2. Systemic r-ﬂ

. Echinococcus granulosus (dog tapeworm) A
j and ((%\ \/ %
Echinicoccus multilocularis (rodent tapeworm) f»_;f/ i

Hydatid disease occurs when the larval stages of these organisms are
ingested

The larvae may develop in the human host



Examples of important trematodes (flukes)

1. Intestinal

Fasciolopsis buski ¢ ;;5_,,?;#

2. Systemic
Schistosoma haematobium,

S. mansoni

P and 8. japonicum
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