Zaklady klinickej
parazitologie



Klasifikacia parazitov

e parazit = zivocich, ktoreho obligatnym,
fakultativnym alebo inym hostitelom je
Clovek

 Klasifikacia
— podla lokalizacie (ekto a endoparazity)

— podfla organovych sustav (crevné, krvne,

urogenitalne, tkanivove)

— taxonomicka (Plathelminthes,
Nemathelminthes, Apicomplexa,...)




Vyznam parazitu
(z hlediska lidského zdravi)
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Leishmaniags | Onchocerciasis | Chagas disease Leprosy Tuberculosis

Schistosomiasis  Lymphatic filariass ~ Malaria  Africantrypancsomiags  Dengue
RESEARCH AREAS

8 z nich je parazitarnich nebo parazity prenasenych
WHO=SZO

- ovplyvnenie evolucie
— efekt Cervenej kralovnej (adaptacia a jej dopad na ostatné organizmy):
,Na pocatku byla jemna kiehka bylinka, kterou obcas nekdo sezZral, na konci

Je trnita a jedovata obluda, kterou take obcas nékdo sezere.” (Jan Zrzavy,
David Storch, Stanislav Mihulka)

— selekcia genetickych odchyliek — prenasaci kosacikovitej anémie a
miernejsSi priebeh malarie




Crevné parazity

- sU najbeznejsie

- niektore sposobuju hnacky (prujmy), iné
skor nespecifickeé tazkosti jako
dyspepsia, svrbenie, unava,...)

- najcCastegjsie:

Entamoeba histolytica, Giardia intestinalis,

Fasciolopsis buski, mrfa (roup), hlista /
(Skrkavka), pasomnice ~ %
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Crevné parazity

Crevné améby
Crevné bicikovce (a iné prvoky)
Crevné vytrusovce
Crevné motolice
Crevné pasomnice
Crevné hlistovce




Crevné améby

« SpOsobuju:

- akutnu dyzenteriu
- fulminantnu amebovu kolitidu
- vzacne amebovu apendicitidu

- eSte vzacnejsie amebom (pseudotumoralne
lézie mukozy a submukozy)



Crevné améby

 Entamoeba histolytica, E. dispar, E.
hartmanni, E. coli, Endolimax nana,
lodamoeba buetschlii - ¢crevo ¢loveka

« Entamoeba polecki - Crevo prasata a
Cloveka

« Entamoeba gingivalis (ustna dutina Cloveka), Entamoeba
iInvadens (Crevo hadov), Entamoeba moshkowskii (volne
Zijuca, ale nalezy i u Cloveka)



Entamoeba histolytica

« Kozmopolit | ‘»M

» Formy ‘
— minuta (mensia, neivazivna, . -

tvori cysty)

— magna (vacsia, invazivna, _
n etvo rl’ CySty) http://www.cdc.ggv/dpdx/imag;&wsto_troph_mcs.jpg
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Entamoeba histolytica

» Crevné (akutna kolitida s dyzenterickymi
hnackami — vodnata stolica s primesou
krvi) aj extraintestinalne infekcie (abscesy
— pecenovy (jaterny), plfucny, CNS,...)

* Fekalne-oralny prenos
» Cestovatelskée hnacky




Entamoeba histolytica

Infekcia Amebodza Shigel6za

Vyskyt endemicky epidemie

Inkub. doba |Tyzdne-mesiace |2-7 dni

Priebeh bez horuciek nahle horucky

Palpacia lava bedrova j. |difuzna citlivost

Sedimentacia | v norme zvysena

Krvny obraz |v norme eukocytoza

V stolicli erytrofagy eukocyty
Kultivacny nalez




Crevné biéikovce a iné prvoky

BiCikovce:
- Dientamoeba fragilis
- Pentatrichomonas hominis
- (Chilomastix mesnili)
- (Enteromonas hominis) [F&AA4
- Giardia intestinalis

Nalevniky (Ciliophora):
- Balantidium coli



Dientamoeba fragilis

Crevna trichomonéada bez bi¢ikov (vaésinou
2-jadrova, netvori cysty)

Prejav. nakazy u 25 % dospelych, 90 % deti

Hnacky, bolest brucha,nevolnost, zvracanie,
unava, eozinofilia

Casto chronicky priebeh, akutny vzacne
(hnacCka, eozinofilna kolitida)
-

Stolica: vodnata+hlien, bez Kkrvi ¥




Dientamoeba fragilis

» Prenos: (.
—Neboli dokazané odolné stadia
— Trofozoity su velmi citlive!!l

— Opakovana peroralna nakaza ludskych
dobrovolnikov a primatov sa nepodarila
priamy fekalne-oralny prenos nepravdep.

- ALE!!!: prenos za pomoci vajiciek mrli
(roup) vysoko pravdepodobny (Casta
koinfekcia, dientameby vo vajicku, nakaza
dobrovolnikov sa podarila)




Gilardia intestinalis

* NajC. nevirusove
hnackoveé ochorenie

* Hnacka, pocit slabosti,
kif€e, zvracanie, S T
malabsorpcia

 Mastny vzhlad stolice,
bez Krvi




Balantidium coli

Parazit prasiat, Cloveka |
Pbvodca hnaciek 7 .
Proteolytické enzymy posk. , Y
epitel -> ulceracia Creva s |
infiltr. lymfocytov a
polymorfonukl. -> sek. bakt.

inf., haemorag., perforacia
nrubého a slepeho Creva

Prevencia: prerus. kontaktu
orasa-clovek

http://atlas.or.kr/donation/donation_files/41.jpg




Crevné vytrusovce (Apicomplexa)

« Kokcidie:
— (Isospora belli), Isospora natalensis
— Sarcocystis hominis, Sarcocystis suithominis

Apikalni prstence

— Cyclospora cayetanensis ¢k

1 vnéjsi cyt. membrana

2 vnitfni cyt. membrany

— Cryptosporidium spp.




|lzosporoza

» Clovek, mladé prasa
« Horna cast tenkého Creva

Sarkocystoza i
« Extraintestinalna merogonia endotell ciev,
RES alebo hepatocytov
* Tvoria sa cysty vo svaloch = sarkocysty (C=MH)

» Clovek sa nakazi tepelne zle opracovanym
masom

» 3-6 hod po infekcii: nauzea, bolest zaludka,
hnacka (C=DH)

WD
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»
Ivﬁld/p cs/biopsy/inflam



Cyklosporoza

« Asymptomaticky priebeh x chronicke
vodnaté hnacky

« Striedave obdobia zapchy (zacpy) a hnacky,
zvracanie, zvysena teplota, bolesti svalov,
chudnutie (hubnuti)

3%

http://www.ctvnews.ca/polopoly fs/1.1393099!/httplmage/image.jpg_gen/de
rivatives/landscape_960/image.jpg




Cryptosporidium parvum
Cryptosporidium hominis
Cryptosporidium felis
Cryptosporidium suis
Cryptosporidium muris

Microgamete

mont
@

Cryptosporidium meleagridis ' =" - (¥4
Cryptosporidium andersoni "

http://laurinemoreau.com/wp-content/uploads/2014/07/Complete-
development-of-Cryptosporidium-parvum-in-host-cell-free-culture.jpg



Kryptosporidioza

atrofia klkov a hyperplazia krypt
nekrvave vodnate hnacky (choleroveho t.)

kolikove bolesti brucha, nauzea,

zvracanie, zvysena teplota, nechutenstvo
Z anorexia a vahovy U K —

az a o.e a.a’ ? ovy ubyto T

u ID: diseminacia, metabol.

rozvrat

Cryptosporidium Qocyst



,Crevné“ motolice

Fasciolopsis buski

Motolice z Celade Echinostomatidae
Motolice z Celade Heterophyidae
Nanophyetus salmonicola

Fibricola seoulensis
Gastrodiscoides hominis

Motolice z Celade Lecithodendriidae
Gymnophaloides spp.

Plagiorchis spp.

Schistosoma mansoni

S. jJaponicum




,Crevné“ motolice

* Dorzoventralne splostene telo

« Ovalny, listovity alebo kopijovity tvar

* Niekolko larvalnych stadii, zlozity zivotny
cyklus

BIODIDAC, © Houseman, Univ of Oitawa



Fasciolopsis buski

THE LIFE CYCLE OF FASCIOLOPSIS BUSKI

The adult, sexually

@Wﬁ ___mature parasite
R resides in the
host's small intestine.

T

The metacercariais ingested

Eqggs are passed in by th by
) e definitive host and
the host's feces. "excysts" in the small
intestine.
Fy

The eggs hatch, i : ;
producing afree-
swimming miracidium.

!

The cercariae leave
the snail and encyst
on edible vegetation,
producing metacercariae.

The miracidium infects
the first intermediate
host, a snail.

The parasite reproduces
P asexually in the snail,
producing cercariae.

http://www.pathobio.sdu.edu.cn/sdjsc/parasiteimages/fasciolopsis_lifecycle.gif

 MH: slimaky
(Segmentina, Hippeutis,
Gyraulus)

* Tenké Crevo (vzacne
hrubé)



Fasciolopsis buski

Posobenie:
- mechanickeé (obstrukcia Criev, ileus)
- traumatické (zapal, ulceracia, }9\

krvécanie abscesy) é % y
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. pertiolatus

¢. Echinostomatidae

. llocanum
. revolutum S
. malayanum '
. echinatum

. hortense

. caproni

. macrochis

Indoense

http://www.medicine.cmu.ac.th/dept/parasite/trematodes
/echino_collar_op.jpg



O. Dittrich

cerkarie

sporocysta




Cc. Echinostomatidae

* Malo patogenne: anorexia, bolesti brucha,
hnacky

* Echinostomne cerkarie — hlavovy limec s
osthnami



C. Heterophyidae

« Heterophyes heterophyes
T ROZé iren ie: JV. AZia, THE LIFE CYCLE OF HETEROPHYES HETEROPHYES

Japonsko, Kdrea, Cina,

Izrael, Egypt RS < G g
— Crevné inf. (hnacky atp.), . l K“‘A,ﬁg

povrchové nekrozy, '

metastazy vajicok do

iInych org. (POSK. MOZU, ...
dilatacia srdca, dyspnoe) l W

The definitive host is
infected when raw
or undercooked fish
is ingested.

The cercariae

penetrate the 3 Cercariae "encyst" to
skin of the second form metacercariae.

intermediate host.

http://sayhellotoourlittiefriends.files.wordpress.com/



C. Heterophyidae

 Metagonimus yokogawal
— Roz$irenie: Daleky Vychod, Sibir,
Izrael, Spanielsko, Balkan

- Crevné inf. (hnacky atp.), mech.
Poskodenie enterocytov,
deformacia klkov

- Metastazy vajicok do dalsich
organov




,Crevné“ pasomnice
(tasemnice)

Diphylobothrium
Dipylidium ?
Taenia r 5
Hymenolepis

Diplogonoporus ﬁ

Drepanidotaenia

Bertiella . W
Inermicapsifer QDﬁW
Raillietina ;{;%Wo% ‘

Mesocestoides




Diphyllobothrium latum

 RozSirenie: Skandinavia, Pobaltie, Ukrajina,
Rusko, USA, Kanada, Azia, Uganda, Chile
(1 pripad na juznom Slovensku) — suvislost
so zvykom konzumovat surove ryby

» Casto bezpriznakova (upchaté éreva,
bolestl brucha,unava, B12 deficit)




O.Dittrich

develops in
fish muscle

Procercoid
develops in
hemocoel

Stika, mnik

host)

f buchanka

hosy)

Adult worm
in mammai
intestine

Egg passed
with feces

Plerocercoid
0

Embryonates
and hatches
in water

Free-swimming
coracidium
eaten by copepod

Oncosphere
bores through
intestine into
hemocoel




Dipylidium caninum

Cyslicercoid

Infected larval
stage develop
imto adult flea

Oncosphera C'g.-s.lu;:er-:nlu:l 1
COncoaspharas hatch from
intestinal wall of the

larvae, Cysticarcoid larvae
develop in the body cavity.

Egg packels containing
ambryonated eggs

are ingested by larval
stagea of flea.

ﬂ= Infective Stage
A= Diagnostic Stage

\ Adult flea harbours
"||1he infective cysticercoid

9 ingesting the infected fea,
Host s infected
— by ingesting Neas

Humans, normally children,
o acquire the infection by

RozSirenie:

Europa,

Filipiny,

Cina,

o JAPONSKO

VY« Argentina,
5 USA

contaming cysticercosd.

v

@"

Animals can transmil
infected fleas to humans.

Gravid proghottids ang

passed ntact in the fecas
or emenge from penanal
region of either anima
ar human hosis.

Each proglotkd contans agg packels
that ara held together by an outar
embryonic membrane (sea @)

The proghottids disintagrate

and ralease the agg packats.

BAFER-HEALTHIEN-FEJPFLE

hitp:iiwww, dpd cde govidpdx



Diphilidium caninum

» Clanky ako semienka uhorky (okurky)

* Vyskyt typickych puzdier s vajickami v
stolicl

* Ochorenie Cloveka (nahodne):
nespecificky abdominalny diskomfort

Egg Packet

0 s0pm

Petor Darben



Taeniozy

e Taenia saginata
e Taenia solium
e Taenia asiatica A

into cysticerci in musche

E @ o Humans infected by ingesting
Oncosphares hatch, = = raw of undercocked mfected meat
penalrate intestinal -
wall, and circulate

&

o3/ §

| | Scolex attaches 1o intesting

1o musculatuoe
. . b T. saginala T. SO0
R =
o’ — 'Q'!‘_r @ (g
: h

Cattle {T. saginata) and pigs (T, solium) R )

become infected by ingesting vegetation
contaminated by eqgs or gravid proglottids

T zaginafa T soliwm

GMLuIIs im small intesting

' ) C D C A= Infective Stage
: L A: Diagnostic Stage
4 1 1 Eggs avid lotlids in feces
Scolex s haCikmi — T. solium o passed ikt sraonment




Taenioza

Morfologicky znak T. solium T.saginata T.asiatica
scolex s hacikmi + - -
rostellum + - i
vajicka nerozliSitelne!! nerozliSitefne!! nerozliSitelne!!
pocet uterinnych vetiev 7-16 14-32 11-31
uterinné vetvenie dendritické dichtomicke dichtomicke
pasivne pocCas defekacie,
vylucovanie z hostitela |Clanky v skupinach aktivne, po Clanku aktivne, po Clanku
dizka 2-3m 4-5m
medzihostitel prasa, nahodny MH Clovek | hovadzi dobytok (skot) | prasa, zriedka koza/krava
mierny priebeh,
nebezpecenstvo
cysticerkozy!!!  (prehltnutim
vajicok napr. v stolici
Cloveka s  taeniozou,|mierny priebeh, bolesti
cysticerky v mozgu,|brucha, nauzea,
klinika svalocha inych tkanivach) |psychickeé tazkosti mierny priebeh

http://www.tropicalparasitology.org/articles/2013/3/2/images/TropParasitol_2013_3_2_120_122127_t1.jpg,

http://www.cdc.gov/parasites/cysticercosis/index.html



http://www.tropicalparasitology.org/articles/2013/3/2/images/TropParasitol_2013_3_2_120_122127_t1.jpg

Hymenolepioza
* Hymenolepis nana (moze byt 1-hostitel'ska!!

Hymenolepis diminuta
* Drepanidotaenia

anceolata

ﬁ= Infective Stage
ﬁ= Diagnostic Stage

Humans and rodents are
infected when they ingest

cysticercoid-infected arthropads.

Cysticerncoid
develops in
inser:t
/.':-, )
'.-'

(by P Pappas_ and S.M. Wardrop)

Embryonated agg !
ingesied by humans |
from contaminated
food, water, or hands

Tk

Egg ingested
by insact

Embryonated agg in feces

BAFER s HEALTHIER - FESPLE

htip:ftananw dpd cdc.gowidpdx

B Oncosphere halches
Cysticercoid develogs in
antestinal villus
e,

‘-1.‘\." ":

&
& \

"\L |

Autoinfection can accur if

9 eg0s resmain in the inbaskine.

The eggs then release the Scolax

e b hexacanth embnyo, which

i penetrates the intestinal villus
conbinuing the cycle

A N
£ il
ﬁ‘?:\._:/f %1,;(::5:; 2
Sclustt i oeleal r
portion of
amall infesting

Eggs can be released through the
g’genital atrium of the gravid proglottids.
Gravid proglottids can also disintegrate
releasing eggs that are passed in stoals



Hymenolepioza

« Kontaktna helmintéza, zavisla na hygiene,
Imunite a intenzite infekcie

» Casto detské kolektivy

* Narusenie klkov (nekrdozy), zvysena
aktivita enterokinazy a

fosfolipazy, alergicke a )
toxicke posobenie




Hymenolepiodza - klinika

« 1.rok asympt., 2-5.rok abdom. symptomy (bolesti
brucha, anorexia, zvracanie)

« Od 6. roka celkoveé priznaky (bolesti hlavy, unava,
ubytok vahy)
» Reakcia na toxin - keratokonjunktivitida




Crevné hlistovce

Enterobius vermicularis
Ascaris lumbricoides
Strongyloides stercoralis
Ancylostoma duodenale
Necator americanus
Trichuris trichiura
Paracapillaria philippinensis R
Trichostrongylus spp. Ascafistumbricoides

http://www.med.uottawa.ca/sim/data/Images/Ascaris_2.JPG




Enterobius vermicularis
(mrla detska, roup)

* Hrubé Crevo, nemigruje telom
e Samec 1-1,5 mm; samica 6-7 mm
* Tenkostenne vajicka kladie v okoli analneho

otvoru (svrbenie) [B
* Reinfekcia (nechty) N B\
* Detske kolektivy é-i,;
(|

{
L
brucha, nepokoj, moznost prieniku dospelych
jedincov do slepeho creva - zapal

* Svrbenie, zazivacie problémy,bolest ||

/



Enterobius vermicularis

ﬂ. Embrycnated eggs
ingested by human

BAFDE-HEALTHIER PESPLE

http: e dpd cde gowidpdx

Larvaa haich
in small infestine

A Eggs on perianal folds
Larvae inside tha eggs
mature within 4 1o § hours,

Adults in lumen
of cecum

= Infective Stage ;
& : g 0 Gravid ¥ migrates . VR / - : . :
ﬁ: Diagnestic Stage to perianal region : N Emem%"zsooze{ﬁﬁ‘.l%ﬁ:
at night to lay eggs x




Ascaris lumbricoides
(hlista, $krkavka) £

Ochorenie zlych hygienickych podmienok
(1 mid fudi)

Vyvoj s migraciou V tele hostitela

Nakaza kontaminovanou potravou alebo
vodou

Plucna faza (bronchopneumonia)

Crevna faza (eozinofilia, enteritida, kfce,
pseudoepileptické zachvaty, zapaly
pankreasu, prip. nepriechodnost Criev)



Ascaris lumbricoides

A= Infective Stage
ﬁ: Diagnostic Stage

 Odolné
vajicka

,benatske zrkadlo”

Fertilized eqg ﬁ Unfertilized eqg ﬁ.
will not undargo
bickogical development

J =
BAFEN - HEALTHIEN » PESFLE™

vt Feww, dpd, cde, gowidpdx



Strongyloides stercoralis

 Tenké érevo C a primatov
« Striedanie paraziticke] samice

(partenogeneticka) a volne Zijucich|

jedincov oboch pohlavi

‘S{rongyfoides'srércbfafis-' S

AL
I
R Nt e
A = Ty’ i
AN ) L

i A thabditiform larva |

http://web.stanford.edu

» Zlozity ZC, autoinfekcia (vnutorny cyklus)

nakaza (larvy vo vlhkej zemi)

Migracia cez srdce do pluc, hrtanu— TC
Peroralna (potrava) alebo perkutanna

Hnacky, nechutenstvo, tazke enteritidy




Strongyloides stercoralis

Intective filarifarm larvae

penelrate the intect skin

initiating the infection
i—l-.\t\:‘\.

BTIH-. Rlarifam [anaie arbes
the circulatony sysbem, arée
transported to the lungs, and
panairata the alvaolar
spacas, They ang carmiad to
5 tha traches and phanyny
g swaallowed, and reach the
small intesting whera they
pacoma adulls.

Tha rabditiformn
larvae develop
into infactive
Filarform

Aduit famalia
wormin tha

.

&

i Aubainfechon
Fabdilifonm larvae

@ in large inbesting,
become filariform

larvae, penetrate

infEstinal mucosa or

pecianal skin, and

Followy the mormal

infective cycle

ﬂ oEggE. J;Et’:;lh.‘!d in

mieshinal mucosa,
hatch, and migrate to
lurmen.

Rabditiform
larvae hatch from
ambryanated &gas

Eqggs ana prml.h

by fartilized
faermale worms

Fabdiitonm Laryae
i the inlesting ane
excrated in gbool.

2]

h = Infectiee Stane

into tree-living
ﬁ: Diagnostic Slage
adult wonms a =



Ancylostoma duodenale

Dvanastnik C, primatov, madiek, prasiat
Teplejsie oblasti

Migracia cievnym systémom cez srdce do
pluca 1T

Moznost kongenitalnej nakazy (placentou)

Dosledkom satia krvi anémia, Chudnutle
enteritidy s




(d)
Ancylostoma duodenale
may infect humans by oral route

Juveniles break
out of circulatory
system inlc alvecli
and then migrate to
small intestine via
the trachea

(f)
Filariform juveniles
migrate through
circulatory system
to lungs

S

Filariform or e

4 infective
Filariform juveniles juvenile
penetrate skin of develops

First stage
juvenile

W rhabditiform

hatches

(b)

Adult worms
develop in small
intestine, mate and
produce eggs

(@) Egg passed

% Embryo develops
in feces



Necator americanus

« Lat. Amerika, Afrika, Azia
 Rezervoar: pasovec



Trichiuris trichiura

Hrube Crevo

Tropy a subtropy

Odolne vajicka citronoviteho tvaru
Nakaza Cloveka potravou/vodou
Krvaveé hnacky, anemia

http://www.biolib.cz/IMG/GAL/17331.jpg



Tkanivove parazity

Obtiazna diagnostika
ROzne symptomy

Tkanivove prvoky
Tkanivové motolice
'kanivové pasomnice
'kanivoveé hlistovce




Malaria

asmodium falciparum
asmodium vivax
asmodium ovale
asmodium malariae
asmodium knowlesi (opicCi druh)

(]
vy U U U U

,krafovna choréb™: 300 mil fudi infikovanych rocne,
2,7 mil ludi (hlavne africkych deti) umiera kazdy rok



Malaria

Life Cycle of P. falciparum

Ring rﬁ@pj}hage

T N S
’ ‘ N
Sporozoite | d
. &7
Il & [F Rl

o o
Iﬁn%'ph node |

Vi

Red blood cells ;

2 Merozoites
&P
9
Ry "
- 7

emale
ametocyte
28 /
3 /'
( i =
\ '7/ Mosquno K

http://www.rayur.com/wp-content/uploads/2012/07/Malaria.jpg

Symptoms of
Malaria

Central —— | Skin

L (\D€) 5]
- Headache = § _ Chills
Systemic - Sweating
- Fever X
Respiratory
Muscular - Dry cough

Spleen
- Enlarge-
ment

Stomach
- Nausea
- Vomiting

I Pl

http://upload.wikimedia.org/wikipedia/commons/d/db/Symptoms_of_Malaria.png



Malaria

Human Liver Stages
Liver col ™k L Infected
e 1 e s liver cell
Mosquito Stages ) f'fg_- et 8
r E A T v
- Rupiured B B
.-'!-.-".-'l-'mm:fill “g H
Sgv, Mosquito takes
N e Exo-arythrocylic Cycla
&) Docyst / W=\ Release of ryth Y
ﬁipummiias
Ruptured schizont T,
ﬂ T l.II \:'-hl-l E
| 7 : . Schizant
I\H. L ]

Sporogonic Tyche

e,

L Ockinate 5]

Mosquilo takes
a biood maal
i frgrl
Macrogamebocyle fingests gamelacytes)
e @

i oy, B0
sk . W
L R N

0
e e /
Microgameals anbaring / )

macrogamete () Y@ i

Exflageliated
mecrogamatocyla

A\ = Infective Stage
A\ = Diagnostic Stage P ovale



Malaria

_ANO| €S SP.
Plasmodium falciparum Plasmodium vivax Plasmodium ovale Plasmodium malariae
ochorenie maligna terciana (3-d malaria) | benigna terciana (3-d) | benigna terciana (3-d) kvartana (4-d malaria)
inkubaéna doba 1-4 tyzdne tyzdne-mesiace tyzdne-mesiace tyzdne-mesiace-roky
pecenova faza
dizka (dni) 5,5 20 20 15
hypnozoity nie ano ano nie
krvna faza
infikované| retikulocyty, rozne staré ery retikulocyty Duffy + retikulocyty Duffy- ,Staré" ery
VYVOj v ery 48h 48h 48h 72h
infik. ery nezvacseny zvacseny zvacseny zmenseny
drobné prehlbeniny
drobné prehibeniny|(Schiffnerovo
modif. povrchu ery lepivé vyrastky (Schiffnerovo bodkovanie) |bodkovanie) nelepivé vyrastky
v perif. Krvi prstienky, gametocyty vSetky Stadia vSetky Stadia vSetky Stadia
gametocyty bananovité gulaté kompakiné, améboidné | vyrazne pigmentované
trofozoity prstienky ameéboidné, potom gulaté | gulaté, 2/3 V krvinky | pasove formy, ,,sovie oko"

* Maligna terciana = tropicka malaria

Podla Nohynkova a Stejskal (2005) Interni medicina v praxi 5: 256-261.



http://www.nidcd.nih.gov/news/releases/02/malaria.jpg
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early schizont

P. malariae

ring form

mature schizont

garly band form

female gametocyte

Y.
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Malaria

PecCenova faza bezpriznakova, neda sa
dokazat

Krvna faza: horucka, da sa dokazat v krvi
Malaricky zachvat: vysoka horucka (2-6 h),
trasenie (10-15 min), mrazenie, potenie —
medzi zachvatmi pocit ,,zdravia®
Nespecifické pocCiatocne priznaky: bolesti
hlavy, chrbta, unava, nechutenstvo, pocit
chladu



Malaria

* Imunita:
— 4-10 rokov opakovanej expozicii

— Hyperendemicke obl.: novorodenci Ab od matky
(6mes)

* Geneticky podmienena imunita:
— Hemoglobinopatia: kosacikovita anemia, [3-
talasemia
— Enzymopatia: deficit glukoza-6P dehydrogenazy,
ovalocytoza

— Dufty Ag negativita: rezistencia k nakaze P.
vivax



Babeézie

Vyvoj v ery stavovcov, TOP v prenasacoch
Babesia bigemmina Py
Babesia divergens = =,
Babesia microti A "
Babesia canis e

Babesia

Bezpriznakova/malaricke priznaky



Leishmaniozy

*Visceralne leishmaniozy
*Kozné leishmanidzy Starého sveta

*Mukokutanne, kozné a visceralne leishmaniozy
Noveho sveta

Phlebotomus sp. = Lutzomyia sp.



Leishmaniozy

Sandfly Stages Human Stages

Sandfly takes a blood meal

(injects promastigote stage Prmﬂastlgntes are

Phagwwzed by

e thé skin)
0 Divide in midgut and /_’ E — ’ macrophages

migrate to proboscis

Prurnasugntes transform
into amastigotes inside
macraphages A

Amastigotes transform inte
6 promastigote stage in midgut

Amastigotes multiply in cells
(including macrophages) of
various lissues

e Ingeslicm of b
parasitized cell = |
Sandfly takes a blocd meal
(imgests macrophages infected
ﬁ= Infective Stage with amastigotes) CDC

A= Diagnostic Stage



3 zakladni klinicke formy leishmanioz

mukokutanna visceralna

L. brasiliensis komplex | donovani komplex
(L. donovani, L.infantum,

L. major — vlhky vred _
L.archibaldi, L. chagasi)

L. tropica — suchy vred
L. mexicana komplex ———
L. aethiopica -SV

dermotropné varianty
(L.infantum)

O.Dittrich


http://www.travelclinic.it/image/Lei007.jpg

Koiné leishmanioza

, lut '"l(l[

Q'

11 l"”
Hn”“m ) \\\\\‘

Skin lesion from a person with cuaneous Ielshman asis
(CDC/Dr. D.S. Martin).

Suchy vred Vihky vred

L. mexicana komplex:

L. amazonensis, L. aristidesi, L. enriettii, L. forattinii, L.
garnhami, L. mexicana, L.pifanoi, L.venezuelensis



Mukokutanna leishmanioza

Leishmania braziliensis komplex:

L. braziliensis, L. colombiensis, L.
equatorensis, L. guyanensis, L.
lainsoni, L.naiffi, L. panamensis, L.
peruviana, L. shawi

(L. braziliensis/L.guyanensis hybridy,
L. braziliensis/L. peruviana hybridy)




Visceralna leishmanioza

— Horucka

— NocCné potenie

— Letargia

— Celkova slabost

— Anorexia, ubytok vahy
— Bolest brucha

— Zvracanie (deti)

— Hnacka (deti)

— Kasel (deti)

— Kozné zmeny (Seda koze, niekedy lezie)




Trypanozomy

Spava choroba (mucha tse-tse — Glossma sp )
- Trypanosoma brucel gambiense .
- Trypanosoma brucel rhodesiense

Chagasova choroba (plostice Triatoma)
— Trypanosoma cruzi




Spava choroba

* V mieste vpichu trypanozémovy vred

* Invazia do KR: periodicky sa opakujuce

norucky a stavy malatnosti, bolesti klbov,

ymfadenopatia s charateristickym zdurenim
sijovych lymf. uzlin

* Prienik trypanozom do CNS: bolesti hlavy,
mozgove priznaky, poruchy spankoveho
rezimu, kachektizacia, kdbma, u nelieCenych
smrt




Spava choroba

Tsetse fly Stages Human Stages

Epimastigetes multipty n Tsetse fly takes

blood meal . .
in salivary gland. Thay @ : Injected metacyclic
transform inte metacychic {injects metacycls Irypomastigotes| trypomastigotes transform

anaﬂngmes. ,.lll"'. > % into bloodstreamn

_ trypomastgotes, which
= IA are carried to other sites.
)

Trypomastigoles multiply by
binary fission in vanous
body fluids, e.q., blood,

Procyclic trypomastigotes
leave the midgut and transform

into epimastigotes i
& lymph, and spinal fluid.
Tsatse fly takes
e a blood meal
[Blocdsiraam iy pomastigobes
are ngeated)
Wi | % |
Bloodstream trypomastigotes h N
transform into procyclic )\'( ) Trypomastigotes in blood
trypomastigotes in tsetse fiy's =
midgut, Procyclic trypasmatigotes o

£

multiply by binary fission.



Chagasova choroba

« Akutna faza — bezpriznakova/chagém v
mieste vstupu infekcie, v 1-2% prip. opuchy
vieCok, v menej nez 5 % smrt (srdcové
zlyhanie), dalej teploty, hepatosplenomegalia,
myokarditida, tachykardia

 Intermediatna faza: bezpriznakova (len
serologia/ xenodiagnoza)

* Chronicka faza (po 10 — 20 r.): postihnutie
srdca, pazeraka, Creva a periferneno NS —
nelieCitelnal!



Chagasova choroba

Triatomine Bug Stages Human Stages
Triatomine bug takes a blood meal
(pasaEs relitys b Iypomastigetes in feoes e. Metacyelic trypomastigotes
trypomashgotes enber Hile wound of penatrate various cells at bite
rscosal masmibrands, such as e conjunciva) weund site. Inside cells they

@’J - transform into amastigotes.

Metacyclic trypomastigotes e
in hindgut ﬂ @

©

= %

e £
osiiats

9 Amastigotes multiply
o Trypomastigotes by binary fission in cells
Multiply in midgut can infect other cells of infected tissues.

and transform into
infracellular amastigotes

in e infaction sitas.
Climdcal manifestations can
Triatomine bug takes result from this infective cycle.

, a blood meal
Epimastigoles |brypomastgobes ingesied)

i idgut

-
/ Intracellular amastigoies
' 4]

transfom into irypomastigotes,
- : then burst out of the cell
ﬂ'_ Infective Stage and enfer the blocdstream

A\ = Diagnostic Stage

BAFEN -HEALTHIEN: FEQFLE

http: ffwww dpd . cde.gowdpdx



Vol'ne zijuce ameby

Nie su v

Naegleria ludskych

* Naegleria
 Acanthamoeba

 Balamuthia
« Sappinia

A

Acanthamoeba
cysty & trofozoity
v I'udskych tkanivach \




Volne zijuce ameby

povodca |ochorenie| cysty trofozoity
Naegleria fowleri PAM ® v tkanive 8 —15 um,
»< | nepritomné lobopodia
Acanthamoeba GAE pritomne, 15 — 25 ym,
sp. polygonalne akantopodia
Balamuthia sp.
Acanthamoeba Keratitis
S £
mo?k&?éﬁéze gulaté 55- 60 um,
Sappinia v tkanive lobopodia
diplodea nepritomné

PAM = primarna amébova meningoencefalitida (hnisava inf. mozgu+plien)

GAE = granulomatézna amébova encefalitida (chronicka)




BRAIN LYSIS AS A RESULT
OF AMOEBAE PERMEATING
CRIBIFORM PLATE ... (BRAIN
PoEsN'T REALLY POUR OUT
OF THE EAR/ THAT'$
ARTISTIC LIcENSE.)




Trichomonady

* Trichomonas hominis (=Pentatrichomonas)
— Komenzal, trofozoiti v Creve

* Trichomonas tenax (komenzal)
— Trofozoiti v ustnej dutine a sekrétoch

* Trichomonas vaginalis (patogen)
— Trofozoiti vo vagine a uretre

T. gallinarum ? (= Tetratrichomonas)
izolaty z bronchov z Estonska



Trichomonas vaginalis

Trofozoity prisadaju k vaginalnemu alebo
prostatickemu epitelu (neprenika dnu)

Prenos pohlavnym stykom

Muz = prenasac, asympt.
(urethra, prostata, nadsemeniky)

Zeny = vaginitida, cervicitida
- Hnisavy penovity vytok (V) /

nasladla vona, leuko+epitel.b.

- Colpitis macularis (“strawberry cervix”)
Citliva k vonk. prostrediu (vysychanie)
Netvori cysty



Toxoplasma gondii

 DH = mackovita selma (nakaza
tachyzoitmi/bradyzoitmi — tvorba cyst,
nakaza oocystami — tvorba oocyst, pomala,
kratke vyluCovanie)

« Akutna inf: asympt. (80-90 %),
lymfadenopatia, horucka, postihnutie
myokardu, CNS a pod.

» Latentna inf. asympt. (cysty v CNS, srdci,..)

* Prasknutie cyst (AIDS,imunosupr.) — chron.
encefalitida, neurol. poruchy



Toxoplasma gondii

* Tehotenstvo:
— 1.trimester - 17% - spontanny potrat: najt.
vyvojove vady pri primoinf. matky
— 2. trimester - 25% - spontanny potrat/
poskodenie plodu .
— 3. trimester - 65% - subklinickeé och.

Kongenitalna toxo:

- 70 % asympt.

- sympt: ocné (76%), CNS (56%), systém. (10 %)



Toxoplasma gondii

* Imunokompr. pacienti: encefalitida, pneumonia

* Manipulacna hypotéza (zmeny v psychike):
— Znizovanie inteligencie u muzov
— Znizovanie psychomotorickej vykonnosti
— Zvysovanie rizika havarie ) -
* Problém kauzality (treti faktor?) ¥ e



ALIMENTARNI NAKAZA |
(Clovék, savci, ptaci) == =

vzduch
vihko
1-5 dnu

!

A - : : tkanova
NEZRALA ZRALA sporozoity & bradyzoity | .«
oocysta . . . e 4w , : y
( 5T infekéni pronikaji sttrevnim epitelem
heliest] oocysta meéni se v tachyzoity
\
hematogenni rozsev tachyzoitu
\
invaze
bunek

invaze dalSich
bunék

vznik tkanove cysty

tachyzoit —
' prunik

bradyzoit placentou
1 invaze plodu

8 latentni kongenitalni akutni
TOXOPLASMOZA

EE LW

O.Dittrich



Toxoplasma gondii

Extraintestinalny
cyklus:
oocysta -prehltnutie-

sporozoity (merozoity) v @a

lumen Creva-invazia do
b.-trofozoit -mitéza-

schizont -uvolnenie z b.

(cytokinéza)-
tachyzoity-reinvazia b.-
trofozoit -mitdza-
schizont-imunitna odp.
hostitela-

zoitocysta (oocysta)
obs. bradyzoity

A
J
i

Enteroepitelialni
cyklus:

oocysta -prehltnutie-
Sporozoity (merozoity)
v lumen Creva-invazia
do b.-trofozoit -mitdza-
schizont —uvoln. z b.
(cytokinéza)-
merozoity-reinvazia
b.- gametocyty —
diferenciacia -gameéty—
oplodnenie, tvorba
steny, uvoln. z b.-
oocysta (v truse)
sporulacia (2-3 dni)
infekCna oocysta



Tkanivoveée motolice

—asciola hepatica

—asciola gigantica, F. indica
Dicrocoelium dendriticum
(Opisthorchis viverrini)
(Opisthorchis felineus)
(Clonorchis sinensis)- Cina, ryby!
Metorchis conjunctus, M. albidus
Pseudamphistomum aethiopicum

Paragonimus westermani, Paragonimus spp.

Allaria americana, A. marcianae

Cotylurus japonicus

Clinostomum complanatum

Philophthalmus lacrymosus, P. palpebrarum




Fasciola hepatica

« Nakaza adoleskariami
@ Frea-swimming

« Zoondza s i o @S
* Pecen, zlCovody

Melacercanae

on waler plant
ingasted by human,
sheep, or catlle

Excystin
duodenum

Miracidia hatch, S
penetrate snail

L]

Embryonated Egg in water

ﬁ: Infective Stage Unembroynated eggs Adulis in hepatic
A= Diagnostic Stage passed in feces biliary ducts



Opistorchis viverrini

» Azia (Thajsko, Laos), rezerv. = macky
(psy), MH = slimak, kaprowta ryba

* Postihnutie pecCene,
obstrukéna Zltacka - % L

L TP T By al - -
w s ol 9 2 -
RS e N >
e O Pt y
§ A E e, Gy, -
."‘fi"-.‘-;’."_..-‘
LI i

Opistorchis felineus
» Sibir az Ukrajina, rezerv.= Selmy, MH;:
slimak, kaprovita ryba



Paragonimus westerman

* Plucna motolica
« Extrapulm.: mozog, pecen

* Vyvoj cez slimaka a kbérovca (korys)
« DH: Selmy, C

Paragoninnis westermani
adult

Cercariae invade the
9 5: into metanemanae A

A\ = infective Stage
ﬁ= Diagnostic Stage

CDC

(by P.W. Pappas and S.M. Wardrop)




SC
SC
SC
SC

Sc
S.

S
S. sinensium
S

Schistozomozy

niIstosoma haematobium

NIstosoma mansoni

nistosoma japonicum
histosoma intercalatum

histosoma mekongi
matthel

bovis

margrebowiel

http://upload.wikimedia.org/wikipedia/commons/5/5f/Schistosoma_mansoni2.jpg



Schistozomozy

SWIMMING

BECOMES
—_INFECTED)

CERCARIA
RELEASED
INTO
WATER "7

SNALL HOST

http://workforce.calu.edu/Buckelew/images/ultrastructure/Schistosoma-drawing.jpg



Schistosoma haematobium

- Urogenitalna (kapilary okolo moc.
mechura): tupa bolest v podbrusku,
hyperplazia, fibroza, ulceracia mechura,
hematuria, karcinom mocoveho mechura,
sekundarne postihuje oblicky (Iedvmy)
kardiopulmonarna forma

— Afrika, Stredny Vychod
— Vajicka uvolhované hlavnhe mocom
— MH: plucnaté slimaky




Schistosoma mansoni

Crevna (mezenterické cievy okolo kolénu): na
zaciatku hnacCky a zvysena teplota +
nechutenstvo, dalej Crevna polypdza, bolesti
brucha, hyperpIaZ|a criev, embolizacia pecene
neuropsychlcky syndrom ~~

Afrika, Stredny Vychod, Lat. Am.
(Venezuela, Brazilia), Karibik T
Vajicka vylucované stolicou

MH: plucnate slimaky

Moznost migracie vajiCok do pecene,
pluc, dalej CNS, oko, genitalie, koza




Schistosoma japonicum

Japonska (Cina, Filipiny, Celebes)

Mezentericke cievy okolo Criev (hlavne
tenkého)

Vajicka uvolnovane stolicou
MH: predoziabre slimaky

Embolizacia pecene, cirhoza,
hepatosplenomegalia, fibrozy,

anorexia




Cerkariove dermatitidy

po schistozomozach +

S. spindale - Azia
Austrobilharzia variglandis. — S. Amerika, Hawal
Heterobilharzia americanum - USA.
Schistosomatium douthitti — S. Amerika
Microbilharzia sp. — primorske obl.
Trichobilharzia ocellata, T. szidati - palearkt
. physella — S. Amerika, Japonsko

T. stagnicolae — severoamerické jazera
Gigantobilharzia spp. Lo

)
&\



Tkanivove pasomnice

Taenia solium

Echinococcus multiloccularis
E. granulosus

E. vogeli
Diphylobothrium spp.
Spirometra spp.
Ligula intestinalis
Taenia (Multiceps) spp.
Taenia taeniaeformis




Taenia solium

» Taenidza solium © vs. Cysticerkoza ®

' The Adult form of the parasite, the tapeworm, is
found only in the definitive host, man.

CNS, odi,
podkozie,
srdce,
svaly,
pankreas

A Infection by
ingestion of
uncooked
contaminated
meat containing

cysticercus
larvae /

The Larval form of the parasite, the cysticercus,

is found in the intermediate host, the pig, and
man after accidental infection.

Man may be infected by ingestion of parasite eggs,
or by autoinfection when already harbouring an
adult tapeworm.




Taenia solium

PRAIN “‘
¢ YS-H(NFR[ 0515

l

|

* GRAVID

‘ PROGLOTTIDS !:
‘ FASSED @

CYSTCERCUS 1N
f MUSCLE OF Pla

ONCOSPHERE
IN INTESTINE

MIGRATES TO
MUSCLES
OfF PIG

PROGLOTTID

http://naturalhealthtechnigues.com/wp-content/uploads/2011/03/Parasite_Taenia-Solium-lifecycle.jpg



Taenia solium

» Vyskyt: Lat. Amerika (Mexiko, Brazilia),
Afrika (Zimbgbwe, Gambia, Madagaskar...),
Azia (India, Cina)




Echinococcus multilocularis

Multilokularna (alveolarna) echinokokoza —
primarne postihuje pecen, diseminacia

), Life-cycle of Echinococcus multilocularis
(mozog, pluca)

sy s v v -l : = adult stage
DH: psovite selmy (lisky) %}‘?
MH: drobné hlodavce /' \ RL

Eurc’)pa’ Sibl’r! S- Amerika Predation of
9’* voles

Voiding of eggs

Y T T
<3 " ¥ LT
D @ DR 1 @
@ pRogcd Ol [ A
e e B N i
o }V

Larva (alveoral hydatid) W i
\ Pta

|

i
vl )
I :’ i.'
([ l

www.wikipedia.de

http://fullmal.hgc.jp/em/icons/Fig1lmini.jpg //V



Echinococcus granulosus

Unilokularna echinokokoéza (pfuca/pecen/
slezina/obliCky/mozog/kost/srdce)

DH: pes, vlk a dlasie psovite

MH: Bovidae, Cervidae, Camelidae, Suidae
Povodne eurdpsky druh, gesssiisegimnds
r0z$. ajdo S. Ameriky, e

Azie a Afriky




Echinococcus granulosus

THOUSANDS OF
ADULTS IN SMVALL.
INTESTINE DEVELOF
STROBILA

/CANINE EATS
[ OFFAL FROM SLAUGHTER
"‘ HOUSES, INGESTS HYRATID
| CYST FROM wWHICH
] NUMEROUS SCOLICES
; EMERGE

\

€66
PASSED IN
FECES

\ : R AUSTRALIA : x
\ z ”r.
! LEBANON (3-00G N6 ) ‘
\\ (TANNING INDUSTRY) UNITED STATES /
A + /

<—
EGG HATCHES,
ONCOSPHERE ENTERS
INTO GUT THEN
WVIGRATES TO OTHER
ORGANS

HYDATID CYSTS FORM
IN LWER AND LUNAS
OF HOST




Tkanivoveé hlistovce

Filariozy
Drakunkuloza
Trichineloza
(Kapilariozy)
Toxocaroza
Baylisaskarioza
(Anizakoza)
Gnathostomoza
(Angiostrongyloza)




Filarioza

"
(1

Obr. z CD-ROM ,Parasite-Tutor* — Department of Laboratory Medicine, University
of Washington, Seatle, WA

Onchocerkoza
Wuchererioza (A)
Brugioza malajska (B)
Brugioza timorska
Loaoza (C)
Mansonelozy (D, E)
Dirofilarioza




Onchocerkoza

Onchocerca volvulus
Prenos: Simuliidae
Afrika, J. Amerika

Onchocerkomy v
podkozi,
onchodermatitida,
riecnha slepota

THE LIFE CYCLE OF ONCHOCERCA VOLVULUS
(ONCHOCERCIASIS OR RIVER BLINDNESS)

(Parasites and Parasitological Resources)




Wuchererioza

Wuchereria bancrofti
Prenos: komare
Filariasis
60 % asympt. 0z i

Mosquito Stages (L3 larvae enter skin)

Postihuje lymf.  ezze® 7|7 %% ?%?
systém — filariova é ~1 8

r v = 1‘%-——2;:;% @)/ cults in lymphatics
horucka, \
lymfadenitida, oz

o Adults produce sheathed
microfilariae that migrate
°Mosquit0 takes into lymph and blood
.y a blood meal
n I (ingests microfilariae)
Z eMicroﬁlanae shed sheaths, — ‘
pentrate mosquito's midgut, 7 )
and migrate to thoracic muscles /\ oY
‘\\;“'@, q

A= Infective Stage i

channels
A: Diagnostic Stage <

Human Stages

http://upload.wikimedia.org/wikipedia/commons/1/19/Filariasis_01.png



Brugioza

Brugia malay|
Prenos: komare r.
Mansonia

JV Azia

Postihuje lymf.
system

Brugia timori

Prenos: Anopheles
barbirostris

Ostrov Timor
(Malajzia)

the head of an adult
fermale Brugie

genciial

E *Qﬂ "macrofilaria”

L4
adultlifespan

=8 years
100 days
arrest in I
proboscis
. | egzshellasa
10 days
¥

innoculated

through
mosguito bite

arrest in
derelop in muscle blondstrearm
. . _ f rnosquito vecto i~ 100 days)
ective LI emergin iMansons spp.)

inf
from the probosas

a mosquito



Loaodza

| oa loa

Prenos: ovad r.
Chrysops
Asympt./postihnutie

oka
Guinejsky zaliv

THE LIFE CYCLE OF LoA LOA
(THE AFRICAN "EYE WORM")

Humans are infected
when bitten by an
infected deer fly.

Adults occur in the
subcutaneous tissues
ot the conjunctiva of
the eye.

Females produce
microfilariae, and
these enter the blood.

The microfilariae develop
into infective juveniles
in the intermediate host.

!

The intermediate host is
a horse or deer fly (Chriysops),
and itis infected when it
ingests microfilariae
in a blood meal.

{Parasites and Parasitological Resources)




Mansoneloza

 Mansonella ozardi — asymptomaticka
(Karibik, J. Amerika, prenos Culicoides)

* M. perstans — asymptomaticka (tropicka
Afrika, J. Amerika, prenos Culicoides)

M. streptocerca — svrbiaca vyrazka
(zapadna Afrika, prenos Culicoides)



Drakunkuloza

* Dracunculus mediensis
* Ulcerujuce podkozne abscesy
| Sekundarny tetanus!




Drakunkuloza

The Life Cycle of Guinea Worm Disease
© The cyclo starts,.

Sawhrg robel Yo pan. werw vOsa 8

LR Wi EAQORAE WOITY I Nty water
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Trichinella spiralis

T. nelsoni (tropy)

T. pseudospiralis

T. britovi (severskée oblasti)

Crevna faza (zvracanie, hnaéky), migracna a

svalova faza (horucky, opuchy tvare, poruchy

videnia, bolesti svalov, eozinofilia + pri
postihnuti dychacich svalov tazkosti pri dychani,
pri postihnuti srdca az fatalna myokarditida)



Trichineloza

VARIOUS LIFE cycLES oF Triching/la spp.



Toxokaroza

Toxocara canis
|. psovite
Selmy

Migracia telom

Toxocara catl
DH: mackovité
Selmy

Migracia telom

adult worms establish in the small intestine of dogs

unembryonated eggs
are shed in the environment
with the feces of the canine host

7
@

e

encysted larvae
are reactivated

during late pregnanc

of the bitc

transplacental and transmammary infection of puppies

eggs embryonate and
become infective in the environment

in adult dogs:

the development

of the larvae is arrested
(larval encystment)

- B . .
dogs get infected by contact with contaminated soil
and ingestion of embryonated eggs

in puppies:

larvae migrate through lung,
bronchial tree an esophagus;
adult worms develop and
ovoposit in the small intestine

& infected by contact
with coXaminated soil
and ingestion of &xbryonated eggs

Figure S1. Life cycle of Toxocara canis



Toxokaroza

* Visceralna forma (male deti) — larva sa
usadzuje v roznych organoch, zanechava
za sebou rozne poskodenia tkaniv

(traumaticky kanal, krvacanie, zapal
nekrozy,..)

« Ocna forma (starsie deti, dospeli) — casto
vedie k porucham videnia a poskodeniu
sietnice



Baylisaskarioza
« Baylisaskaris procyonis

* Spojena s chovom medvedikov Clstotnyc‘h
ako domacich zvierat

« USA, Eurdpa
» Larva migrans
visceralis — CNS!

Dospelé

jedincez 1
medvedika
cistotného

Raccoon Roundworm
Life Cycle



http://www.carolina.com/redwolf/images/raccon2s.jpg

Anizakioza

Anisakis spp. (A. simplex)
Pseudoterranova spp.
Contracaecum spp.

Zdrojom nakazy su surové morske ryby
Japonsko, Europa

Nahla brusna prihoda/chronicka forma
(krvavé hnacky, bolesti brucha, zvracanie)



Angiostrongyloza

Angiostrongylus cantonensis

A. costaricensis e

A. malayensis
C = slepa vetva AT
Nakaza slimakmi Ci krevetami/krabmi
Migracia larvy do CNS (mozog — bolest

hlavy, krCe, zvracanie, obrna tvare,
horucky), vzacne do pluc a oka



RoztocCe (Acarina)

Ixodidae — 1 nymf. stadium, saju hodiny az dni

— Ixodes, Dermacentor, Ambylomma, Haemaphysalis,
Boophilus

Argasidae — 3-4 nymf. stadia, saju minuty

— Argas, Ornithodoros

Sarcoptidae — Sarcoptes scabel: svrab

Demodicidae — Demodex (mazove zlaz

Trombiculidae - Neotrombicula, Lep
* Alergie: Dermatophagides, Euroglyphus

- 1



vSi

Hmyz

Peo
PeC

iculus humanus humanus
iculus humanus capitis

Pht

nirus pubis (STD)

Cimex lectularis
plostice r. Triatoma




Hmyz
blchy
* Pulex irritans =

* Ctenocephalides felis

* Tunga penetrans —__
» Xenopsylla cheopsis T

+ Culicidae: Anopheles, Aedes,

Culex, Culiseta l \
komare ~,




Phlebotomus
Lutzomya \
Glossina (mucha tse-tse)
Chrysops (ovad)
Slmullum\




Mikrosporidie

« Pbvodci oportunnych ochoreni, huby (ale bez
mitochondrii, prok. ribozomy, rez. spory)

* Enterocytozoon bieneusi, E. intestinalis (E. hellem,
E. cuniculi), Trachipleistophora hominis, T.
antropophtera, Brachiola spp.,Vittaforma corneae

« Crevné infekcie, ale aj iné nalezy




celed rod druh lokalizace
Pleistophoridae Trachipleistophora | hominis svaly
antropophter | mozek, srdce, ledviny, jatra
Pleistophora a svaly
Encephalitozoonid | Encephalitozoon cuniculi mozek, jatra, ledviny, atd.
ae hellem oko, plice, ledviny
intestinalis stfevo, plice, ledviny
Enterocytozoonida | Enterocytozoon | bieneusi strevo
e
Nosematidae Nosema ocularum rohovka oka
Brachiola vesicularum | svaly
connori plice, srdce, jatra, strevo...
Vittaforma corneae rohovka oka
Microsporidium africanum rohovka oka

nejisté razeni

ceylonensis

rohovka oka




Pneumocystoza

 Pneumocysitis jiroveci (P. carinii)
* Huba (cysty maju beta-1,3-glukany, 16S
rRNA, EF3)

* pneumonie




Odber materialu

Crevné parazitézy: kusova stolica (velkost
lieskového orieska, nadoba nemusi byt sterilna)

Trichomonoza: sklicko nafarbené Giemsou/
vyter v suprave C.A.T.

Akantaméby: kontaktné soSovky vo svoje
tekutine, prip. zoskrab z rohovky

Tkanivoveé parazitézy. serum
Ostatné: podla situacie (moc, BAL, obsah
cysty,...)



Diagnostické metody

Mikroskopia (nativ, farbenie — Giemsa)

Kultivacia len zriedka (akantameby,
trichomonady)

PCR

Nepriame metody (tkanivove parazitozy)



Diagnostika Crevnych parazitov

* Nativny preparat v roznych modifikaciach:

— Podla Kato: dofarbenie pozadia malachitovou
zelenou

— Podla Fausta: koncentracha m. — stolica sa
opakovane zmiesa s roztokom siranu zinocnateho,
supernatant sa pouzije na dalsiu centrifug., nakoniec sa

doplni skimavka vodou a navrch sa polozi krycie sklicko
(prichytavaju sa zospodu), to sa polozi na podlozné

—Grahamova: priehladna lepiaca | ||| =
paska na analiny otvor, nalepi sa na skligko il

dg mrli |

(9 ) 1 2 | 3| 4



Krvne parazity

* Tenky nater (fixuje sa), tucna kvapka:
nezraz. krv, dofarbenie Giemsou

Tlusta
kapka




Trichomonady

» Kultivacne-mikroskopicke vysetrenie
— Vyter na tampone do media C.A.T.
— Médium sa kultivuje do dalsieho dna

— Kvapka media sa mikroskopuje ako nativny
preparat
* Nejde uchovavat

« Nater na sklicku farbeny Giemsou



Prakticke ulohy

* Mikroskopia:
— 2a,b,c (Faust, Kato, Graham): bez imerzie! 4x,
10x, 40x ob;.

— 4 (Trichomonas vaginalis, Giemsa): imerzia,
100x ob;.

— 5 (Plasmodium, tenky rozter, Giemsa):
Imerzia, 100x obj.



Uloha 1 — odbery na parazitologiu

» Crevné: nadobka nemusi byt sterilna,
Grahamova metdda na mrle

* Krvneé: tenky rozter, tucna kvapka —

videoklip
- Dalsie:
toxoplasmoza sérum (na protilatky)
trichomonoéza C. A. T. /Inater-sklo
mocova schistosomoza histologické vysetrenie
giardiaza 12nikova stava (stolica)
akantamebiaza pouzité kontaktne sosovky




Uloha 2 — Mikroskopia érevnych
parazitov

Na bochom stole mate nachystané sklicka, ktore
obsahuju Faustovu metodu a metddu podla Kato

Sklicko k Faustovej metode bolo premiestnene na -

podlozneho sklicka (ak nie, opatrne ho tam

premiestnit)

— Na bochom stole mate v kazdom pripade na ukazku aj
povodne skumavky s dalsimi sklickami.

Na druhej %z skliCka je nachystany preparat podla

Kato

Mikroskopia: 4x, 10x, 40x obj, obe su negativne

(normalna stolica)

Grahamova metoda: pozitivhe — vajiCka mrli



Uloha 3a - liehové preparaty

* Prezrite si pasomnice, hlisty, mrle nalozené v
liehu a 2 si nakreslite

Uloha 3b - zivotné cykly parazitov

* Na stole si prezrite zivotné cykly parazitov a
doplnte popisky



Morfoldgia vajicok crevnych

U AR parazitov
\ £ Roup ' ,
, Tenkohlavec :
D («Enterobius | _ @
e )' P"/ Trichuris . =

Skrkavka  Tasemnice

Ascaris Taenia




Uloha 4 — Mikroskopické preparaty
trichomonad

« Mikroskopovat s imerziou!

* Niekde mozu byt okrem trichomonad aj
kvasinky

- Dalej uvidite leukocyty, baktérie, epitelove
bunky,... T 5



Uloha 5 — diagnostika malarie

* A) prezrite si preparat: preparat je velmi
vzacny

* prosime, nedotykajte sa mikroskopu
(len doladte mikroskrutkou na svoje oci)

 uvidite ery a mlade trofozoity P. falciparum




Uloha 5 — diagnostika malarie

* B) erytrocytarne vyvojove stadia (zuzene
na ludské krvné stadia — nie v komarovi,
nie pecenove)

|
AGES | |
!
Mosquilo 1akes '
a blood meal
{INGasls GAMGIOCYTNS)
-
- ‘1{::-
- B I ": \os B :

'-q.‘ trophozcito

ring slage)

r I ;




Uloha 6 — dg Toxoplasma gondii
sérologickymi metodami

 6A) KFR — bocny sto6l: 1. jamka je test
antikomplementarity, v druhej je riedenie
1:5, dalej geometr. rad (1:10, 1:20, 1:40,..)
»Pozitivna je nepritomnost’ hemolyzy,

negativna je pritomnost hemolyzy

* 6B) ELISA — spOsob vypoctu: Co je vyssie

ako (C1+D1)/2, je pozitivhe
« Al — blank

* B1 — negativna kontrola
* E1 — pozitivna kontrola



Uloha 6 — opis pacientov

» P: zdrava tehotna zena, doma macky
> Q: ina tehotna zena, bez maciek

» R: mlada dama tulajuca sa v lesoch; bez
maciek, ale v kontakte s prostredim
kontaminovanym trusom divokych zvierat

» S: senior, pracujuci v zahrade, po ktorej sa
prechadzaju macky



Uloha 6 - vysledky

P 1:10 — +
Q 0 - -
R 1:160 + +
S 0] — —




Uloha 7 - ektoparazity

J \‘77 J\
Bed bug Louse Itchmite Flea Crab louse Tick

Cimex Pediculus Sarcoptes Pulex Phthirus Ixodes
Sténice Ves hlav. Zakozka Blecha Ve$ munka Klisté

/ \



Uloha 8 - nepovinna

» Preparat zo stolice mladeho muza s dobrodruznymi
sklonmi, ktory cestoval po Indii a pil vodu z Gangy.
Pomocou metod Faust a Kato boli najdene
podozrivé utvary, po farbeni Gomoriho trichromom
urcené ako Entamoeba histolytica/dispar
(mikroskopicky nejde rozlisit). U tohto pacienta bola
diagnostika prevedena i v NRL pre Crevne parazity
v Prahe a pomocou PCR bolo urCene, ze ide o E.
histolytica

» Na rozdiel od Entamoeba coli ma E. histolytica
maximalne 4 jadra. Vacsinou sa ale objavuju a
miznu pri preostrovani, tj. nie su viditelné naraz.



