Bicikovci: prehled druhu

Giardia intestinalis
Chilomastix mesnili
Dientamoeba fragilis
Trichomonas hominis
Enteromonas hominis
Retortamonas intestinalis
Trichomonas tenax
Trichomonas vaginalis



Bicikovcli - klasifikace

— Intestinal Species
Giardia intestinalis
Chilomastix mesnili
Dientamoeba fragilis

Subphylum Class Trichomonas hominis

Mastigophora Zoomastigophora Enteromonas hominis

Retortamonas intestinalis

— Extraintestinal Species
Trichomonas tenax
Trichomonas vaginalis




kmen: Metamonada

Na zastupcich této skupiny lze dobfe sledovat prechod od volné Zijicich zastupcii
(Trepomonas) k t€m, kteii Ziji jako volné Zijici i parazitickym zptsobem Zivota (Hexamita)
az pravym parazitim (Octomitus, Spironucleus a Giardia). Disledkem piechodu k
parazitismu je postupnd redukce motility, coz napomaha schopnosti vyuZit pouze potravu
urCitého typu. Napiiklad Giardia, kterd je nejlépe pfizpiisobena k parazitismu, Zije ptichycena
na stfevni povrch a potravu pfijima pies vnéjsi membranu.

Volné zijici fakultativni paraziti obligatni paraziti

Trepomonas Hexamita Octomitus
Spironucleus
Giardia

| Adaptace k parazitismu

Pokles mobility



Giardia intestinalis
Giardia duodenalis
Giardia lamblia
(synonyma)



Kmen: Metamonada

Dva nebo vice bi¢iku
708 ribosomu nebo 16S rRNA
vetSinou symbionti

Giardia, Hexamita, Octomitus, Spironucleus, Trepomonas, Caviomonas, Enteromonas,
Trimitus, Chilomastix, Retortamonas, Monocercomonoides, Oxymonas, Pyrsonympha,
Saccinobacilus

Zastupci fadu Diplomonadida zahrnuji pouze bilateraln¢ symetrické prvoky. Maji dvé jadry a
6 nebo 8 bicikl. Tvoii cysty a parazitiéti zastupci jsou prendseni potravou a vodou. MnoZi se
binarnim délenim a v Zivotnim cyklu nemaji 7adné sexualni stadia.



Trofozoit

Median

~" (parabasal) bodies

A Size range: 8-20 pm by 5-16 pm
Average length: 10-15 um

FIGURE 4-2 A, Giardia intestinalis trophozoite. B, Giarcia intestinalis trophozoite. (B from Forbes BA, $Sahm DF

B

Weissfeld AS: Bailey & Scott’s diagnostic microbiology, ed 12, St Louis, 2007, Mosby.)

TABLE 4-1

Giardia intestinalis
Trophozoite: Typical

Characteristics at

versus

cysta

Nuclei

Cytoplasm
beginning to
retract from
cyst wall

Median (parabasal) bodies

A Size range: 8-17 pm by 6-10 pm

Average length: 10-12 pm :

FIGURE 4-4 A, Giardia intestinalis cyst. B, Giardia intestinalis cyst. (B from Forbes BA, Sahm DF, Weissfeld AS: Bailey &
Scott's diagnostic microbiology, ‘ed 12, St Louis, 2007, Mosby.)

FIGURE 4-3 Giardia intestinalis trophozoite. Note red-
staining nudlei (trichrome stain, x1000).

a Glance

Parameter Description
Size range 8-20 um long

5-16 um wide
Shape Pear-shaped, teardrop
Motility Falling leaf
Appearance Bilaterally symmetrical
Nuclei Two ovoid-shaped, each with

a large karyosome

No peripheral chromatin

Flagella Four pairs, origination of each:

Other structures

One pair, anterior end
One pair, posterior end
Two pair, central, extending
laterally
Two median bodies
Two axonemes
Sucking disk

TABLE 4-2 | Giardia intestinalis Cyst:
| Typical Characteristics
| at a Glance

Parameter Description -
Size range 8-17 um long
6-10 pum wide
Shape Ovoid
Nuclei Immature cyst, two ; . g R e P TR 3
Metile cyst four I;IGURE 4-5‘ Giardia intestinalis cyst. Note red-staining
Central karyosomes nuclel (trichrome stain, x1000).
No peripheral chromatin
Cytoplasm Retracted from cell wall
Other structures Median bodies: two in immature
cyst or four in fully mature cyst
Interior flagellar structures™




Giardia intestinalis

Trofozoiti cysty




Giardia - trofozit - cysta

Median bodies _ : disc

Median bodies
Axonemes
Axonemes

%

FIGURE 3.4
Engelkirk.)

Electron micrographs of Giardia lambiia trophozoites. (Courtesy of Steven K. Koester and Paul G.



Giardia duodenalis - giardiosa




Giardia sp.
Trofozoit, cysta,
na epitelu streva
ventralni strana

Fig.4.11 Light micrographs of a trophozoite (left) and a cyst of Giardia duodenalis. F flagellum;
N nucleus; Z cyst wall

Fig. 4.12 Diagrammatic representation of a trophozoite (leff) and a cyst of Giardia sp. B basal
body; CF caudal pair of flagella; CW cyst wall; F flagellum; HSF posterior-lateral flagella;
N nucleus; VD ventral disc = sucker and remnants of it inside the cyst; VF ventral flagella; VSF
ventral-lateral flagella




Giardia duodenalis - giardiosa

nuclei
(haploid)

adhesive disc

10 ym

median body

axostyles=

Organism attached to .
intestinal mucosa '

Giardia lamblia 10 pm BINARY FISSION

TROPHOZOITE



Giardia duodenalis - giardiosa
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FIG JRE 6.4 Ventral view of Giardia showing the movement of fluid through the actior .. wne
flagella. [Redrawn from Holberton, 1973. © The Company of Biologists.]




Giardia duodenalis - giardiosa
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Piehled béznych druhi a jejich hostitelé : ' : { eSS Y
Druh hostitelé morfologie tvar MT
G. duodenalis clovek, Selmy, 11-16 x 5-9um zaSpicatelé,
prezvykavci, ptaci zobakovité
G. agilis obojzivelnici 20 x 4.5um podlouhly

G. muris hlodavci 17-13 x 5-10um ovalny




Giardia duodenalis - giardiosa

Giardie jsou kosmopolitné rozsifeni cizopasnici ¢loveka a zivo€ichl; pribéh nakazy mize byt
asymptomaticky, aZ vedouci k vaznému poskozeni zdravi. Clovék se nakazi kontaminovanou
potravou, vodou, v dasledek nizké hygieny nebo pfi sexudlnim styku. Dalsi ze zdroju infekce
je kontakt se zvifaty.

Systemaﬁka

Giardia duodenalis je v soufasné dobé nejcastéjsi védecké jméno tohoto cizopasnika, ve starsi
literatufe se vSak lze setkat se jmény G. intestinalis a G. lamblia, pfipadn€ Lamblia
intestinalis. Popsdno bylo rovnéZ mnoho dalsich druhti G. canis, G. cati, G. caprae, G. equi
atd. Tyto jména jsou ale s nejvétsi pravdépodobnosti synonyma jména G. duodenalis. Tento
druh je vSeobecné zndm jako puvodce zavazného prijmového onemocnéni oznaCovaného
jako giardiosa. ’






Giardia duodenalis - giardiosa

RozSireni a vyznam

Kosmopolitni, naptiklad prevalence v USA kolem 7%. V né&kterych populacich az 97%.
Roéné je v USA hospitalizovano v dusledku giardiosy asi 100 000 aZ 1 milion lidi. Giardiosa
se vyskytuje sporadicky nebo v epidemiich obvykle po piti kontaminované vody. Ma
charakter tzv. water-born disease.

Morfologie

Jsou znamy tii morfologické typy giardii. Rozdily mezi nimi jsou zaloZeny na porovnani
délky, sifky parazita a velikosti a tvaru jeho medialniho téliska. Vzdy jsou vytvoreny 2 jadry a
8 bic¢ikt. Trofozoiti G. duodenalis maji hruskovity tvar a adhesivni disk, ktery je mensi nez
polovina téla, v piipadé G. agilis jsou podélni a G. muris naopak ovalni




Giardia — zivotni cyklus

Humans

/ (small bawel}\

{lngesho? ’:"f C}"st Trcphﬂzm'res, cysts
person-to-person) in feces

(animal sources)

in food, H O



Giardia intestinalis (G. lamblia)

Life cycle

Cysts from
environment

Trophozoite

Common

bile duct Sucking disc

Blepharoplasts G. lamblia trophozoites

Multiplication
Binary fission

2 nuclei Cyst (iodine stained)

~te | /\ (Thin nuclear membrane
b, Encystation /"“/F gAY )7/ withno granules.
£ TR Central karyosome)

)

Thick wall
(unstained)
2-4 Nuclei

Granular
cytoplasm

2 axonemes
Parabasal body

C;.rsts to — 4 pairs of flagella Remains
environment — Blepharoplasts o of locomotor
8-12 um apparatus
Unstained
—colourless
—motile with jerky movement
Pathogenicity

Common inhabitant of upper part of small intestine
Enteropathy, diarrhoea, steatorrhoea

G. lamblia cyst



Giardia duodenalis - giardiosa
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Giardia duodenalis - giardiosa

Zivotni cyklus

Giardie se mnoZzi binarnim délenim, nemaji zadné pohlavni stadia. Trofozoti Ziji v tenkém
stievé, kde rovnéz dochazi k tvorbé cyst, které z téla z vykaly. Okamzité po vylouceni jsou
cysty infekéni pro dalsiho hostitele. Po pozieni cysty dochazi vlivem primarni Zlucovych soli
(tauro-glykochenodeoxycholatu a glykocholatu) k excystaci a uvolnéni trofozoita. Cysty
vnikaji do téla pasivné obvykle s kontaminovanou potravou nebo vodou.



Zivotni cyklus

prunik do organismu
(kontaminace)

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

Trophozoites are also
passed in stool but

thay do nob survive in
the environment.

iInfekCni a diagnosticke
stadium




TRANSMISSION OF GIARDIASIS

HUMAN SOUHCE < » ANIMAL SOURCE

,/ FOODBORNE
TRAE&?&E(%EION / ! T“éﬁ?,.?,%@.’;‘_—,% TRANSMISSION
S AAX
x| B34 [T . FETTIREINLY
B LAXEA
(11 [21 [31 [4] - 81 3

1. Sexual partners. 2. Family members. 3. Professional groups.
4. Institutional inmates.
5. Groups or parts of population drinking infected water.

6. Groups of people eating infected food.



Zpusoby pienosu G. duodenalis na ¢lovéka

Pitna voda Kontaminovana
odpadni voda

1. neupravena 4. nevhodné

2. nevhodné upravena
upravena

3. prisaky z 5. neupravena
kanalizace

Clovék
Potrava gf Osobni kontakty
1. ZavlaZovani 1. sex
2. Spatna osobni
2. kontaminace hygiena
potravy 3. psia kocky
4. velci prezvykaci




Algoritmus diagnosticke procedury

GIARDIASIS

- PERSISTENT DIARRHEA
- MALABSORPTION
- GAS, BLOATING

DIAGNOSIS
HISTORY NEGATIVE STILL
POSSIBLE
POSITIVE
TROPHOZOITES OR NEGATIVE T““:Sg:g&is IN  NEGATIVE  DIAGNOSIS
ELY
CYSTS IN STOOLS e UNLIK
POSITIVE POSITIVE
| | =]
DIAGNOSIS
CONFIRMED

TREATMENT



Doporucena diagnostika pro biCikovce a
nalevniky

TABLE 3.3 Intestinal flagellates and ciliates: recommended diagnostic procedures

Organism

Specimen

Diagnostic procedure

Giardia lamblia

Dientamoeba fragilis
Enteromonas hominis
Retortamonas

intestinalis
Chilomastix mesnili
Trichomonas hominis
T. tenax

Balantidium coli

Stool

Duodenal contents,
Entero-Test, aspirate

Biopsy

Stool

Stool

Stool

Stool

Stool

Gingival scrapings
Pyorrheal material
Stool

Biopsy

Complete ova and parasite examination, FA, EIA
Wet preparation and permanent stains

Routine histology

Complete ova and parasite examination
Complete ova and parasite examination
Complete ova and parasite examination

Complete ova and parasite examination
Complete ova and parasite examination
Wet preparation and permanent stains

Complete ova and parasite examination
Routine histology




Giardia duodenalis - giardiosa

Diagnostika

1. ptiznaky a symptomy onemocnéni

2. nalez zivych trofozoit v Cerstve stolici

3. nalez cyst ve vykalech

4. fluorescenc¢ni prikaz protilatek v roztéru stolice




Druhy rodu Giardia - hostitele

Iable 4.2 Giardia species

Chioups

L duodenalis (Assemblage
\)

i enterica (Assemblage B)

{1 ugilis (Assemblage C/D)
L muris (Assemblage C/D)
{ urdeae (Assemblage C/D)
{ pittaci (Assemblage C/D)
i microti (Assemblage C/D)
{/ (unis (Assemblage C/D)
{/ (utl (Assemblage F)

{1 hoviy (Assemblage E)

L vimondi (Assemblage G)

Size (pm)
10 <22

10 x 22

9 x4
13-19 x 8-11
8 x 15

81

12x 8

10-17 x 7-10
1017 x 7-10
11 x 19

14 x 10

Hosts

Many wild and domestic animals, humans

Humans, primates, dogs, some wild
mammals

Amphibians

Rodents

Birds

Birds, parrots

Rodents

Dogs, canids

Cats

Cattle, other ungulates
Rats




TABLE 22.1 Giardia species”

Giardia spp. - morfologie

Morphology
Species Hosts Light microscopy Electron microscopy Molecular data
G. agilis Amphibians Long, slender; long teardrop- Focal contacts by the lateral crest of the NA?
shaped median body ventral disk, the ventrolateral flange, the
lateral shield, and by numerous microvillus-
like appendages found along the lateral
border of the trophozoite
G. ardeae Herons Pear shaped; 1 or 2 transverse, Ventral disk and caudal flagellum similar to  Closer to G. lamblia than
claw-hammer-shaped median G. muris to G. muris
bodies
G. lamblia* Humans and Pear shaped; 1 or 2 transverse, Nuclei have a defined position, and fibrils Clade with multiple
many other claw-hammer-shaped median perform an anchoring system; median genotypes
mammals, birds, bodies; sucking disk shorter than  bodies vary in number, shape, and position,
reptiles half the body length are found in mitotic and interphasic
trophozoites, are present in about 80% of
the cells, and are not completely free in the
cells
G. microti Voles and Pear shaped; 1 or 2 transverse, Cysts contain 2 trophozoites with mature Similar to G. lamblia
muskrats claw-hammer-shaped median ventral disks genotypes
bodies
G. muris Rodents, birds, Short and rounded; small round Cysts contain 1 trophozoite; divides on Distant from G. lamblia
reptiles median body excystation
G. psittaci Psittacine birds Pear shaped; 1 or 2 transverse, Incomplete ventrolateral flange, no marginal Not more diverse

claw-hammer-shaped median
bodies

groove bordering adhesive disk

genetically than other
Giardia

IAdapted from references 2 and 12.
®NA, not available.

<Although a number of papers on the nomenclature of Giardia duodenalis replacing G. lamblia or G. intestinalis have been published, apparently this change
225 not been formally recognized by the International Code of Zoological Nomenclature. Therefore, we will maintain the name G. lamblia for this edition.



Giardia duodenalis - giardiosa

G. agilis G. dvodsenalis G. caviag G. muri,
(tadpole) (rabbit) ‘(guinea pig) *(ra{)m



Chilomastix mesnili



Chilomastix mesnili
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 Nepatogenni strevni jednobunécni cizopasnici bézné se
vyskytujici ve strevée €lovéka.

« Zdravotni problémy nepusobi ani u imunodeficientnich
pacientu.

* Nalezy téchto protozoi ve stolici naznacuje prenos fecal-oral
kontaminaci.

 Osoby, u kterych jsou tito cizopasnici obvykle nachazeni, se
¢asto vyznacuji jinymi strevnim problémy.




Chilomastix mesnili

Figure 6.2 Cyst of Chilomastix mesnili from a human
stool.

Note the characteristic lemon or pear shape. Also visible are the
large, irregular karyosome and the cytostomal fibrils.




Chilomastix mesnili

Clear hyaline knob

- o
/ e ‘ ks
2| Nucleus 3
\‘. \\"\\ Curved posture ] s
L) ’
A Size range: 5-25 pm by 5-10 pm B ;
Average length: 8-15 pm - - & A Size range: 5-10 pm long B
FIGURE 4-6 A, Chilomastix mesnili trophozoite. B, Chilomastix mesnili trophozoite. (B from Forbes BA, Sahm DF, Average size: 7-10 um by 3-7 pm ;
Weissfeld AS: Bailey & Scott’s diagnostic microbiology, ed 12, St Louis, 2007, Mosby.) IGURE 4-7 A, Chilomastix mesnili cyst. B, Chilomastix mesnili cyst. (B from Mahon CR, Lehman DC, Manuselis G:

axtbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

TABLE 4-3 | Chilomastix mesnili

| Trophozoite: Typical
| Characteristics at a Glance

{_Patametsl - Description e = : TABLE 4-4 | Chilomastix mesnili Cyst:

| Size range g?g Hm |0f:}9 i | Typical Characteristics at

| -10 um wide |

| Shape Pear-shaped | - 2:Clance

| Motility Stiff, rotary, directional i . Parameter Description |

| Nuclei One with small central or }...g'_.._._.. R R e A Tk 5 |

| eccentric karyosome | IZEiTN0E 5-10 pum leng ; {

| No peripheral chromatin | Shape Lemon-shaped, with a clear

Flagella Four: | hyaline knob extending from

Three extending from anterior | the anterior end :

end ; Nuclei One, with large central karyosome

| One extending posteriorly from
| cytostome region

| No peripheral chromatin
|
; ’ |
Other structures Prominent cytostome extending |
|

Other structures Well-defined cytostome located
on one side of the nucleus

1/3 to 1/2 body length
Spiral groove

e ———————————————————



Chilomastix mesnili

i e Cysts from

| environment
Trophozoite 6 flagellae 7

, —~ / — =3free anteriorly

1 in mouth
2 surrounding mouth

Blepharoplast

Single nucleus
—well-defined thin nuclear membrane
—minute central or eccentric karyosome

i Cytostome :
/o N Cysts to
I e ; environment
R Spiral groove
Anterior projection
W Thick unstained
cell wall

Cytostome and remains of
locomotor apparatus

Unstained £~ 1OXTHmM

—colourless or pale green

—actively motile, jerky i s

—-no nucleus seen, only 7-10 um
refractile granules

Single nucleus
-well-developed membrane
—central or lateral karyosome

Pathogenicity Commensal-apparently harmless



Chilomastix mesnili

Cytostomal
groove

““Shepherd’s
crook”




Chilomastix mesnili




Chilomastix mesnili

Morfologie

Zivi trofozoiti maji hruskovity tvar t&la, jehoZ posteriorni ¢ast se zuzuje do tupého vybézku.
Velikost dosahuje 6 - 24 x 3 - 10um. Na prednim konci napadny cytostomalni zahyb. Podél
cytostomu probihaji  cytostomalni fibrily. Na cytostom navazuje cytopharynx, kde se
uskuteéiiuje endosytosa. Vyvinuty jsou 4 biciky, jeden vZdy del$i nez ostatni, které vystupuji
z kinetosomu. Jeden z bi¢iku je vzdy velice kratky. Jadro je velké a leZi vzdy v pfedni ¢asti.
Silnosténné cysty dosahuji velikosti 6.5 az 10um a jsou vylucovany se stolici.

Zivotni cyklus
Mnozi se binarni déleni, Sifeni pomoci cyst, do hostitele pronika ingesci. Trofoziti nepiezivaji

vvvvv

vykaly.

Diagnosa

Chilomastix mesnili je povazovan za nepatogenniho cizopasnika, ktery se vyskytuje ve stieveé
Cloveéka spolu s jinymi parazity.



Které druhy nepatogennich strevnich
protozoi zname ?

Skupina strevnich nepatogennich prvoku zahrnuje:

» Chilomastix mesnili A,
- Endolimax nana \ :

« Entamoeba coli L
 Entamoeba dispar

 Entamoeba hartmanni |
* Entamoeba polecki G :
» lodamoeba buetschlii L, DO P L




Dientamoeba fragilis



Dientamoeba fragilis

Dientamoeba fragilis je parazit tlustého streva €lovéka s
celosvétovym rozsirenim.

Nehledé na jméno, Dientamoeba fragilis, se nejedna o amébu,
ale o bicikovce.

Dientamoeba fragilis je cizopasnik plisobici gastrointestinalni
problémy.

D. fragilis je znam pouze ve formé trofozoitull, cysty netvori.
Infekce muiize mit symptomaticky a asymptomaticky pribéh.



Dientamoeba fragilis

trofozoit

Ingested bacteria

Nuclei

Chromatin granules

Size range: 5-18 um
Average size: 8-12 um

FIGURE 4-8 Dientamoeba fragilis trophozoite.

TABLE 4-5 | Dientamoeba fragilis

Trophozoite: Typical
Characteristics at a Glance

Parameter

Size range
Shape
Motility

Number of nuclei

Cytoplasm

Description

5-18 um

Irregularly round

Progressive, broad hyaline
pseudopodia

Two, each consisting of massed
clumps of four to eight
chromatin granules

No peripheral chromatin

Bacteria-filled vacuoles common




Dientamoeba fragilis
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Dientamoeba fragilis — zivotni cyklus

GTfﬂpf‘hﬂzﬂﬂEﬁ ingested

) A\ = Infective Stage

? 2\ = Diagnostic Stage

it has been
postulated that
transmission
oCours via
helminth eggs,
such as Ascaris
and Enterobius.

Mo cyst stage has
been identified.

Trophozoites in
lumen of colon

Trophozoites in feces



Stained

Entamoeba coli  Endolimax nana lodamoeba Dientamoeba Entamoeba Entamoeba dispar Entamoeba
biitschiii fragilis histolytica hartmannii
Cytoplasm With haematoxylin, stains bluish-grey RBCs also
inclusions Stain black except glycogen as clear area stain black
Nuclear { ;' )
characteristics | ®ede? @0 M\ S AW 0 -l R
Membrane Thick Thin Thick Very delicate Delicate
Chromatin on Coarse None Sometimes None Fine granules
membrane granular
Karyosome Coarse, generally Large Large lateral Central granules Small central
eccentric irregular :
Fibril network May be chromatin No chromatin No chromatin Delicate fibrils Not often seen
particles
: Harmless Harmless
Pathogenicity Harmless Harmless Harmless Disputed Invasive commensal commensal
commensal commensal commensal ALl S
Non-invasive Non-invasive

: _'.':@ '

Ak

Entamoeba coli

cysts

lodamoeba blitschiii cysts

Entamoeba histolyticaldispar cysts




Retortamonas intestinalis



Retortamonas intestinalis

Nucleus
Cytoplasm

Well-defined :
border fibril

Cytostome

Size range: 3-7 pm by 5-6 pm
Average length: 3-5 pm

FIGURE 4-12 Retortamonas intestinalis trophozoite.

TABLE 4-9 | Retortamonas intestinalis

| Trophozoite: Typical
Characteristics at a Glance

TWU TUSTu 1muTngs

Cyst wall

Cytoplasm

Size range: 3-9 um by up to 5 pm
Average length: 5-7 pm

FIGURE 4-13 Retortamonas intestinalis cyst.

TABLE 4-10 | Retortamonas intestinalis

| Cyst: Typical
| Characteristics at a Glance

Ring of chromatin granules may
be on nuclear membrane
Flagella Two; anterior
Other structures Cytostome extending halfway
down bady length with
well-defined fibril border
opposite the nucleus in the
anterior end

Parameter Description |

Size range 3-7 um long I
5-6 um wide

Shape Ovoid

Motility Jerky i

Nuclei One, with small central karyosom=

Parameter Description
Size range 3-9 um long
Up to 5 pm wide
Shape Lemon-shaped, pear-shaped
Nuclei One, located in anterior-central
region with central
karyosome

May be surrounded by a
delicate ring of chromatin
granules

Other structures Two fused fibrils resembling a
bird's beak in the anterior
nuclear region, only visible

in stained preparations




Retortamonas intestinalis
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Retortamonas intestinalis

Morfologie
R. intestinalis je velmi drobny prvok, ktery se velmi podoba druhu Chilomastix mesnili, ale

trofozoiti dosahuji velikosti jen 4 az 9um. Dale maji jen 2 bi€iky, z nichz jeden mifi doptedu
a druhy prochazi cytostomem a smeéiuje dozadu. Cysty jsou ovalné se zfetelnym jadrem.

Zivotni cyklus

Mnozi se binarni dé€leni, Sifeni pomoci cyst, do hostitele pronika ingesci.

Diagnosa

Retortamonas intestinalis je povazovan za nepatogenniho cizopasnika, ktery se vyskytuje ve
stieve ¢loveéka spolu s jinymi parazity.



Retortamonas intestinalis

Systematika

Nalezi do ¢eledi Retordamonadidae.

Hostitelé

Opice, Simpanz a také ¢lovék. Zastupei rodu Retortamonas byli zjiSténi u rady zvifat, napt. u
cvréku, §vabl, morcat a ropuch.

Vyskyt.

Kosmopolitni.




Fig. 3.3 Schematic representations ol the flagellates inside the intestine: (a, by Chilomastiv
mesniliy (¢, d) Pentatrichomonas hominis; (e, 1) Retortamonas; (g, h) Enteromonas hominis;
(i, j) Dientamoeba fragilis. AX axostyle; 8 basal body; CO costa; F flagellum; N nucleus; NV
food vacuole; RA remnant of the axostyle; RF relapsing flagellum; RFT relapsing flagellum in
invagination; ZW cyst wall

Retortamonas intestinalis (e,f,7,8); D



Enteromonas hominis



Enteromonas hominis

- ,
o v TABLE 4-8 | Enteromonas hominis Cyst:
s e ( Nucleus £ Typical Characteristics at
i N : 4 | a Glance
Y T - Well-defined d | .
/ s gl Io e nuclear membrane A ' Parameter  Description ‘
( : ,....-—r-' S ‘ Size range 3-10 um long
N T T : 4-7 pm wide
Flagella \ NG . Shape Oval, elongated
Nt -\ - Nuclei One to four
. e ‘x\\ o : | Binucleated and
1“%1‘%“ quadrinucleated nuclei
\ : located at opposite ends
Size range: 3-10 pm by 3-7 um j Central karyosome "
Average length: 7-9 pm , ; No peripheral chromatin i
FIGURE 4-10 Enteromonas hominis trophozoite. . | Other structures None
TABLE 4-7 s Enteromonas hominis :
| Trophozoite: Typical % :
| Characteristics at a Glance Well-defined
| : nuclear membrane
. Parameter Description |
. Size range 3-10 um long
‘ 3-7 um wide
| Shape Oval; sometimes half-circle
. Motility Jerky Well-defined
- Nuclei One with central karyosome | cyst wall
_ No peripheral chromatin L
' Flagella Four total:
Three directed anteriorly
One directed posteriorly Size range: 3-10 pm by 4-7 pm

Other structures None Average length: 5-8 pm
), DOOErzirog 2, SHOSQATO L ZRassE FIGURE 4-11 Enteromonas hominis cyst.



Eneromonas hominis




Trichomonas tenax



Trichomonas tenax

TABLE 4-11 | Trichomonas tenax

Trophozoite: Typical
Characteristics at a Glance

~
Witsidsco Parameter  Description
Flagella N\ ‘- Size range 5-14 um long
\._h__‘\“\h__
s Cytostome Shape Oval, pear-shaped
S Nuclei One, ovoid nucleus; consists of
._~Nucleus vesicular region filled with
7/ chromatin granules
Posterior flagellu Axostyle Flagella Five total, all originating anteriorly:

Four extend anteriorly

Costa
: One extends posteriorly
_ A Other Undulating membrane extending two
Lduiing membrane/ N structures thirds of body length with

(two thirds of body length) ;
accompanying costa

Thick axostyle curves around nucleus;
it shsl extends beyond body length
ize range: 5-14 pm long : :
Average length: 6-9 um Small cainlte:'.lor cytost)ome opposite
undulating membrane
FIGURE 4-14 Trichomonas tenax trophozoite. gy S il

Posterior axostyle

Trichomonas tenax je nepatogenni zastupce ustni fauny. Diagnostikuje se ze
stéru dutiny ustni. Zplasob pfenosu neni je$té dokonale popsan, ale predpoklada
se Spinavym nadobim, jidelnimi pfibory a kontaktem, napf. pfi libani. Trofozoiti
prezivaji fadové hodiny v pitné vodé, priachod zazivacim traktem je usmrcuje.



Trichomonas tenax




ICikovcl — celkoveé srovnani

COMPARISON DRAWINGS
Flagellate Cysts Found in Stool

4-4A. Gia intestinali IGURE 4-7A. Chilomastix mesnili cyst

10 wm long

Average size: wm by 3-7 pm

rtamonas intestinalis cyst

ge: 3-10 wm by 4-7 pm £ rup to 5 pm

rage length: 5- age len =7 Jum

M
COMPARISON DRAWINGS
Atrial Flagellate Trophozoites

oite FIGURE 4-15A. Trichomonas

Size range: 5-1 Size range: up to 30 pm long

Average length: & 1 Averag ¢ \ ge length: 8-15 pm




Trichomonas vaginalis



Trichomonas vaginalis

e Trichomoniasis je bézné sexualné prenosné onemocnéni (STD),
které je pomeérné snadno lé€itelné.

e Onemocnéni je velmi ¢asto bez priznaku, avSak u zen se vyznacuje priznaky
castéji nez u muzu.

e Bez lé€eni se zvySuje nebezpeci nakazeni virem HIV.

e Téhotné zeny mohou porodit nedonosené dité s malou porodni vahou.



Undulating membrane
(half of body length)

One posterior flagellum

= Granules along

Posterior axostyle

Size range: up to 30 um long

Average length: 8-15 pm
FIGURE 4-15 A, Trichomonas vaginalis trophozoite. B, Phase contrast wet mount micrograph of a vaginal discharge
revealing the presence of Trichemonas vaginalis protozoa surrounding a squamous epithelial cell. (B from Mahon CR,
Lehman DC, Manuselis G: Textbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders; courtesy Centers for
Disease Control and Prevention, Atlanta.)

TABLE 4-12 | Trichomonas vaginalis
| Trophozoite: Typical
| Characteristics at a Glance

Description

Flagella

Other features

Up to 30 um long i
Ovoid, round or pear-shaped i
Rapid, jerky
One, ovoid, nondescript
All originating anteriorly: |
Three to five extending |
anteriorly
One extending posteriorly
Undulating membrane extending |
half of body length |
Prominent axostyle that often |
curves around nucleus; {
granules may be seen along
axostyle

axostyle common

T. hominis

Trophozoite

Blepharoplast

One flagellum

Trichomonas

vaginalis

—— 4 free flagellae anteriorly

(mass or granules)

—delicate nuclear membrane

altached by Single nucleus
undulating
membrane —central karyosome

Cytostome
15 um

rarely RBC

Axostyle

is known
Unstained

~colourless

~nucleus generally invisible

—axostyle as hyaline spike

This is illustrated above. The trophozoite inhabits the small and large intestine.
pathogenicity.

T. vaginalis

Morphologically this is the same as T. hominis

Vacuole with bacteria,

Trichomonas trophozoite

There is no proof as yet that it has any

(above) but there is no free posterior flagellum beyond the undulating membrane.

There is a marked parabasal body. It inhabits the urethra in the male and the vagina in the female, and is a cause of urethritis

and vaginitis.
Demonstration of T. vaginalis is made by

can be made using Feinberg-Whittington or Diamond's medium.

direct microscopy or after staining with acridine orange fluorescence stain. Cultures



Trichomonas vaginalis

Anterior

flagella Anterior flagella

Posterior

inetosomes
flagellum

Kinetosomes

Undulating

membrane Parabasal body.

Nucleus

Parabasal body Undulating

membrane

Endosome Endosome

Costa

Nucleus
Row of hydrogenosomes

Axostyle along axostyle

Paracostal

Costa
hydrogenosomes

Axostyle

Chromatic ring

Parabasal

Spine of axostyle
fibril

Posterior free

(a) flagellum > (b)

Tritrichomonas foetus Trichomonas vaginalis



Trichomonas vaginalis — zivotni cyklus

' HUMANS
Trophozoites
in urogenital system
Trichomonas vaginalis
Sexual activity

Neonatal

pneumonia -
| it Infant delivery

Infection much :
less likely e Contaminated

| towels, underwear
!




Trichomonas vaginalis — zivotni cyklus

1) Trofozoiti ziji ve vaginé, ale mohou

byt nalezeni také v Bartholiniho
zlazkach, uretfe a v mocovém
meéchyfi zeny.

2) U muzu se vyskytuji v predni Casti
mocoveé trubice a mohou byt takeé
v prostate.

3) Trofozoiti se podélneé binarné déli
a mohou byt nalezeni ve vagineg,
sekretu prostaty a v moci.

4) Zivotni cyklus probiha jen s

ucasti Clovéka. Cysta se netvofri,

prenos je pfi pohlavnim styku.

Trichomoniasa se Casto vyskytuje

spolecné s canditidou, kapavkou,

5)

syphillis nebo u imunodeficientnich!

pacientt (HIV).
6) PFi porodu muze infekéni matka
nakazit sve dité.

(L

A: Infective Stage
/ A: Diagnostic Stage

rophozolte i e rbu!ultiplifgs by longitudinal
\ i nd prostatic inary fission
\ ti nd urine

Fig. 4.4 Life cycle of Trichomonas vaginalis (Reproduced from https://www.cdc.gov/dpdx/
trichomoniasis/index.html)




Trichomonas vaginalis

Trophozoite
4 free flagellae anteriorly

Blepharoplast
(mass or granules)

One flagellum
attached by Sin
: gle nucleus
undutl)atmg —delicate nuclear membrane
membrane —central karyosome
Cytostome
15 um

Vacuole with bacteria,
rarely RBC

Axostyle

No cystic
form
is known

Unstained
—colourless

—nucleus generally invisible
—axostyle as hyaline spike

Trichomonas trophozoite



Trichomoniasis

Figure 25.2 Trichomonas vaginalis trophozoite. (Illustration by
Sharon Belkin.) doi:10.1128/9781555819002.ch25.f2

924 Vaginitis due to Trichomonas vaginalis

It has been estimated that the annual incidence of
trichomaniasis in women is approximately 180 million.
Transmission is largely through sexual intercourse but the
infection in men is frequently inapparent. The figure shows the
typical appearance of vaginitis as seen through a vaginal
speculum. Note the foamy, creamy discharge, which is often
secondarily infected with Candida albicans. The motile,
ellipsoid flagellates (see 681) are found readily in the foamy
vaginal discharge.




Trichomonas vaginalis — barvene preparaty

Figure 25.3 Trichomonas vaginalis trophozoites; Giemsa stain.
(Lower, courtesy of CDC Public Health Image Library.)
doi:10.1128/9781555819002.ch25.£3

Figure 25.7 Trichomonas vaginalis. Giemsa stains =
preparations (courtesy of the CDC Public Health Imazs
doi:10.1128/9781555819002.ch25.f7

Figure 25.6 Trichomonas vaginalis. (Upper) Papanicolaou stain;
(lower) Gram stain. doi:10.1128/9781555819002.ch25.f6



Trichomonas vaginalis — trofozoiti a ameéboveé formy

Figure 25.4 Trichomonas vaginalis trophozoites and ameboid forms. (1) Several ameboid trophozoites of Trichomonas
vaginalis are attached to one another by their pseudopods, forming a group of organisms. M, McCoy cell; T, trichomonad.
(2) Pseudopodia-like extensions exhibited by Trichomonas vaginalis. Note the parasite attached to the McCoy cell by its
ventral surface. AF, anterior flagella; M, McCoy cell; P, pseudopodia-like extensions; UM, undulating membrane. (3)
Trophozoite of Trichomonas vaginalis applied to an erythrocyte after 30 min of interaction between parasites and
erythrocytes. E, erythrocyte; T, trichomonad. (4) Ameboid trophozoite of Trichomonas vaginalis after 60 min of interaction
between parasites and erythrocytes. E, erythrocyte; T, trichomonad. (Courtesy of reference 7.)
doi:10.1128/9781555819002.ch2.5 .f4




Trichomonas vaginalis:
struktury na bazi biCiku

Filg 3.1 Diagrammatic repre':sentations of Trichomonas vaginalis (a), Trichomonas tenax (inside
hc mouth) (b) and Pentatrichomonas hominis (in the intestine) (¢). AF free flagellum; AX
.13<ost_yle; CO costa; HY hydrogenosome; N nucleus; PB parabasal body; PG parabasal bod); and
Golgi apparatus; RF relapsing flagellum

of fine structural aspects of Trichomonas vaginalis

Fig. 3.2 Diagrammatic representation
according to results of Brugerolle (1976). (a) Total aspects, (b) aspect of the axostyle close to
the nucleus, (¢) apical pole of the cell. One to four basal bodies of the flagella; AX axostyle; B basal
bodies; € costa; ER endoplasmic reticulum; F flagellum; FI fibrils; GO Golgi apparatus;

H hydrogenosomes; MT microtubules; N nucleus; NM nuclear membrane; PE pelta; PS
parabasalian strands; RF attached flagellum; UM undulating membrane; ZM cell membrane



Co je to trichomoniasis?

Trichomoniasa je velmi bézné sexualné prenosné onemocneni
(sexually transmitted disease - STD), které je plsobeno
parazitickym prvokem Trichomonas vaginalis.

Presto, ze jsou priznaky onemocneéni velice variabilni, vétSina
infikovanych zen a muzu si neni nakazy védoma.

V USA se odhaduje, ze 3,7 mil. lidi je napadeno, ale cca 30% z
nich nema symptomy trichomoniasy.

Infekce je daleko ¢astéjsi u zen nez u muzu a starsi zeny byvaji
napadeny casteéji, nez zeny mladeé.



richomonas vaginalis




Jak se ¢clovek nakazi ?

Lidé se cizopasnikem nakazi pri sexu. U zen je obvykle
napadena vulva, déloha a moéova trubice a u muzui pak
nejéastéji mocova trubice.

Pri sexu se obvykle cizopasnik prenasi z penisu do vaginy, z
vaginy do penisu a je znam také prenos s vaginy do vaginy.

Pro cizopasnika neni obvyklé, aby se vyskytoval na dalsich
c¢astech téla jako napfr. na rukou, ustech a konecniku.

Neni jasné proc¢ nékteri infikovani lidé maji symptomy
onemocnhneéni a jini ne a predpoklada se, ze to zavisi na véku a
celkovém zdravi a kondici.



Jakeé jsou hlavni priznaky trichomoniasy ?

« Zhruba kolem 70% infikovanych lidi nema pfiznaky onemocneéni.

e Pokud trichomoniasa priznaky pusobi je jejich rozsah od malého zarudnuti po
tézké zanéty.

e Neékteri lidé maji priznaky 5 az 28 dnt po infekci, ale jini je nemaji nikdy.

e Muzi s trichomoniasou pocit'uji uréité svédéni a drazdéni uvnitr penisu a paleni
po vymoceni a ejakulaci.

e Zeny s trichomoniasou pocit'uji svédéni, paleni a bolesti v oblasti genitalii a
diskomfort pfi moc€eni. Tyto priznaky provazi rovnéz pachnouci vytok z pochvy
pruhledné, bélavé, nazloutlé nebo nazelenalé barvy.

e Lidé s trichomoniasou nemaji prijemné pocity pfi sexu, bez Ié€eni miize infekce
pretrvavat az nékolik mésicu az let.



Jaké mohou byt pri trichomoniase komplikace ?

Trichomoniasa muze zvySovat pravdépodobnost nakazeni

dal§imi pohlavnimi nemocemi. Napfiklad trichomoniasa pusobi

zanéty genitalii a to usnadnuje proniknuti viru HIV do téla a jeho
prenos na sexualniho partnera.

Jak trichomoniasa pusobi na téhotnou zenu a jeji dité ?

Zvysuje se riziko pfedCasného porodu a narozené dité ma velmi
nizkou porodni vahu. Téhotenstvi zenu pred infekci Trichomonas

vaginalis nechrani.



Prehled STD u tehotnych zen v USA

STDs Odhad poctu tehotnych zen
Bacterial vaginosis 1,080,000
Herpes simplex virus 2 880,000
Chlamydia 100,000
Trichomoniasis 124,000
onorrhea 13,200
Hepatitis B 16,000
HIV 6,400

Syphilis <1,000



http://www.cdc.gov/std/BV/default.htm
http://www.cdc.gov/std/Herpes/default.htm
http://www.cdc.gov/std/Chlamydia/default.htm
http://www.cdc.gov/std/Trichomonas/default.htm
http://www.cdc.gov/std/Gonorrhea/default.htm
http://www.cdc.gov/hepatitis/
http://www.cdc.gov/std/HIV/default.htm
http://www.cdc.gov/std/Syphilis/default.htm

| | Trichomonas vaginalis
Diagnosticky systéem Primy antigenni test

o

o
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‘ @‘ - > A Y . .
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1 Figure 25.9 Trickomonas vaginalis. Direct antigen detection
B e o e sl e strip used for rapid testing (OSOM Trichomonas Rapid Test:
courtesy of Genzyme Diagnostics, Cambridge, MA).

onas vaginalis. (Upper) The swab containing a specimen from
ie patient is being inserted into the liquid medium within the doi:10.1128/9781555819002.ch25.f9

lastic pouch; (lower) the pouch is inserted into the plastic
older. (Photographs courtesy of BIOMED Diagnostics.) See
Iso chapter 32. doi:10.1128/9781555819002.ch25.£8




Diagnostika
Trichomoniasu neni mozné diagnostikovat jen na zaklade
vnéjsich priznakau.

Je nezbytné vyhledat Iékari a podrobit se laboratornimu
vysetreni.

Léceni
Léceni je mozné antibiotiky (metronidazole nebo tinidazole).



Protozoa ruzné skupiny: kokcidie, nalevnici

Cyclospora cayetanense
Cystoisospora belli
Microsporidia
Encephalitozoon cuniculi
Trachipleistophora hominis
Balantidium coli
Blastocystis hominis
Pneumocystis jiroveci



Cyclospora cayetanense



Cyclospora cayetanensis

e Cyclosporiasis je stfevni onemocnéni pusobené mikroskopickym
cizopasnikem druhu Cyclospora cayetanensis.

e Druh Cyclospora cayetanensis byl poprvé jako cizopasnik Clovéka
popsan v roce 1994 v Peru.

e Lidé se nakazi Cyclosporou po pozreni potravy nebo vody
kontaminované vykaly.

e Lidé Casto cestujici do endemickych oblasti jsou vystaveni mnohem
vétSimu riziku onemocnéni



Cyclospora cayetanensis — epidemiologie

Lidé se cizopasnikem nakazi polknutim vysporulovanych oocyst Cyclospory,
které predstavuji infekéni stadium cizopasnika.

Infikovany ¢lovék vylucuje nevysporulované (nezralé, neinfekéni) oocysty ve
vykalech. Tyto oocysty ve vnéjsim prostredi sporuluji a az po nékolika dnech
az tydnech se stavaji vysporulované a tedy infekéni.

Z tohoto dlivodu je primy prenos

z ¢lovéka na ¢lovéka a prenos z Cerstvé
kontaminované potravy nebo

vody nepravdépodobny.

Ctyfi oocysty Cyclospory pochazejici

z Cerstvé stolice- barveno technikou
acid-fast stain from fresh stool stained.
Image: CDC (DPDx)

(Primér oocyst 8 az 10 um)




Cyclospora cayetanensis

Nevysporulovana oocysta Oocysta se dvémi sporocystami

Fig. 3.26 Cyclospora cayetanensis. Diagrammatic representation of an unsporulated oocyst (left)
and an oocyst with two sporocysts — each with two slender sporozoites containing a spherical,

central nucleus



Cyclospora cayetanensis

Zivotni cyklus za&ina pozienim oocysty.

Oocysta obsahuje dvé sporocysty a
kazda pak dva sporozoity.

Po vniknuti do Clovéka dochazi
v tenkém stfevé k emergenci sporozoitu

Sporozoiti prodélavaji asexualni
rozmnozovani, ¢imz vznika mnoho
merozoitu, stejné pak jako prodélavaiji i
rozmnozovani sexualni, které vede ke
vzniku makro a mikrogametocytu.

Gamety spolu fuzuji a vznika zygota, ze
které vznika oocysta.

Clovék vyluduje ve stolici nevysporulované

oocysty. Za optimalnich podminek tyto

Sporulated
oocyst

7

i |, Raspberries
* ater
Basit

Sporulated cocysts
enter the food chain

Oocyst sporulation
in the anvironment

\

Environmental
contamination

Unsporulated
.i oocyst

A

A= Infective Stage
L\ = Diagnostic Stage

@AQ Ingestion of
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9@  cese--
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ercel Meront
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oocysty dozravaji a stavaji se infekcni pro Clovéka.



Cyclospora cayetanensis — zivotni cyklus

* QOocysty vyluCované ve stolici nejsou infekCni. Pfimy tzv oral-fecal pfenos je
tak nepravdépodobny a odliSuje tohoto cizopasnika od zastupcu rodu
Cryptosporidium.

« Sporulace probiha ve vnéjSim prostredi a pfi teploté 22°C to 32°C trva
nékolik dnu az tydna.

« Vysporulovana oocysta obsahuje dve sporocysty a v kazdé z nich jsou vzdy
dva podlouhli sporozoiti.

-V zazivacim traktu dochazi k excystaci a k uvolnéni sporozoitu, ktefi
napadaji epitelialni bunky hostitele.

*  Uvnitr techto bunek dochazi k asexualnimu namnozeni a pozdeji take
sexualni fazi cyklu a vyvoji namnoZeni oocyst, které jsou vyluCovany se
stolici.

« Cerstva zelenina a voda muze slouzit jako prostfedek prenosu a

vysporulované oocysty jsou polknuty s kontaminovanou potravou nebo
vodou.

» Potencialni mechanismy kontaminace potravy a vody jsou stale predmeétem
intenzivniho vyzkumu.



Cyclospora cayetanensis — onemocneni

Symptomy cyclosporiasy zacinaji v priméru 7 dni po infekci (od 2 dni do 2
tydnu) vysporulovanopu oocystou.

Mezi tyto symptomy lze zahrnout:

v v s v

Ztrata chuti k jidlu
Ztrata vahy
KrecCe
Nafouknutost
Plynnatost
Nevolnost

Unava

DalSi méneé Casté priznaky:
Zvraceni
HorecCka




Cyclospora cayetanensis - diagnostika

Mikroskopicky prukaz cizopasnika

1. Vlhka komirka — prochazejici svétlo — DIC nebo UV

2 Fast acid-stain
3. Barveni Safraninem nebo Trichromem




Cyclospora cayetanensis - diagnhostika

Technika Fast acid stain




Cyclospora cayetanensis - diagnhostika

Barveni safraninem




Cyclospora cayetanensis — terapie

* NejCasteji se doporucuji preparaty
Trimethoprim/sulfamethoxazole (TMP/SMX),
prodavaneé pod komercnimi nazvy Bactrim,
Septra, a Cotrim

. Z&dna alternativni antibioticka Ié&ba
Cyclosporosy nebyla doposud k terapii navrzena
a doporucovana.

- Rada rutinné& pracujicich zdravotnickych zafizeni
zatim rovneéz nema vypracované postupy na
spolehlivou identifikaci tohoto cizopasnika.



Cystoisospora belli



Cystoisospora belli

I.'I‘

1

nevysporulovana oocysta vysporulovana oocysta

Cystoisosporiasis dfive oznacovana jako isosporiasis je stfevni
parazitarni onemocnéni postihujici Cloveka. Béznée se vyskytuje v
tropickych a subtropickych oblastech a v typickém pfipadé se prenasi
pozienim kontaminované potravy a vody. Charakteristkym priznakem
je prujem, nemoc lze IéCit a existuji také ucinna preventivni opatreni.



Cystoisospora belli

Patogenni agens:

« Paraziticka coccidie Cystoisospora belli,
napada epitelialni bunky tenkeho streva a
je jednou ze tri coccidii napadajicich
zazivaci trakt Cloveka.

Ve kterych castech sveta se vyskytuje ?

« Cystoisospora je celosvetove rozsirena.
Bezne se vyskytuje v tropickych a
subtropickych oblastech.



Cystoisospora belli

Rezervoarovy organismus — dobytek,
prasata

Zpusob Sifeni: potrava (maso), voda
Geograficke rozsireni: celosvetove ?
Inkubacni perioda: 3 — 39 dni

Diagnostika: oocysty ve stolici



Cystoisospora belli
Co je to cystoisosporiasis?

« Cystoisosporiasis je onemocneni streva
zpusobené mikroskopickym cizopasnikem druhu
Cystoisospora belli. Tento cizopasnik byl drive
oznacovan jako Isospora bell.

« Parazit se prenasi ingesci potravy nebo vody,
které jsou kontaminovany vykaly infikovaného
Cloveka.



Cystoisospora belli

Jak se ¢lovék muze Cystoisosporou nakazit ?

» Lidé se nakazi po polknuti zralé oocysty
cizopasnika napriklad z kontaminované potravy
nebo vody.

« Napadeni lide vylucuji s vykaly nezralé oocysty
cizopasnika, které potrebuji obvykle 1 az 2 dny
sporulace ve vnejsim prostredi.

« Za urCitych okolnosti muze parazit dozrat i za
dobu kratsi nez jeden den.



Cystoisospora belli

Muze byt Cystoisospora prenasena z osoby na osobu
primo ?

« Cystoisospora je obvykle Sifena neprimo, prostrednictvim
kontaminovane potravy a vody. To proto, ze parazit
potrebuje urcCity Cas, aby ve vnejsim prostredi dozral.
Oral-anal kontakt s infikovanym Clovékem vsak riziko
prenosu zvysuje.

Jakeé jsou symptomy infekce vyvolané Cystoisosporou ?

LD 4 AL e d

symptomy jsou bolesti bricha, kreCe, ztrata chutl
nevolnost, zvraceni a horecka.

 Pokud neni onemocnéni Ié¢eno, tak u lidi s AIDS a s
oslabenym imunitnim systémem vede ke zdlouhavému a
tézkému onemocnéni.



Cystoisospora belli

1) Nevysporulované oocysty jsou vyIucovany
s vykaly.

2) Clovék se nakazi ingesci kontaminované
potravy nebo vody obsahujici vysporulované
oocysty obsahujici sporozoity.

3) Zralé sporocysty ve stfevé praskaji a uvolnuji

vzdy 8 sporozoitu, které napadaji epitelialni
buriky.

4) V epitelu se sporozoiti transformuiji A= nfective Stage
v trofozoity, ktefi se asexualné mnozi A\ = Diagnostic Stage

(schizogonie) a vznikaji merozoiti.
Merozoiti napadaji dalSi buniky epitelu
a mnozi se v nich.

5) Cast trofozoitli prodélava sexualni cyklus,
Gamogonii vznikaji makro a mikro
gametocyty, jejicxh flzi vznika zygota a ta
Vede ke vzniku nezralé oocysty, ktera
je vyluCovana z téla ven. V pudé oocysty
dozrava a stava se infekeni.

C. belli tak vyzaduje jen jednoho hostitele.

ﬂ Mature cocysts
with sporozcites

Immature oocysts
with sporocysts

Immature oocysts
with sporoblasts

A

Oocysts in feces

Sporozmte s "'l- —
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Microsporidia



Microsporidia - spora
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Figure 3

a. Diagram of the internal structure of a microsporidian
spore. The spore coat has an outer electron-dense
exospore and an inner, thicker electron-lucent endospore.
The extrusion apparatus (anchoring disc, polar tubule,
lamellar polar tubule coils) depends on the particular
species and can vary from a few to over 30.

b. Electron microscopy of a mature spore of E. hellem that
demonstrates the morphology of a microsporidian as
shown in schematic drawing.

Key: Ex = exospore, En = endospore, P = unit membrane,
A = anchoring disc, Pt = polar tubule, Lp = lamellar
polaroplast, Tp = tubular polaroplast, Pv = posterior
vacuole, R = ribosomes, D = diplokaryon nuclei,

Sp = sporoplasm.



icrosporidia
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Microsporidia (continued)

Anchoring disc

Exospore
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Endospore
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Cytoplasmic membrane

Polar tube

Nucleus

Posterior vacuole

Microsporidian spore



VPL

PT

FIGURE 16.5 A diagram of a microsporan spore as revealed by
electron microscopy. AD, anchoring disk of the polar tubule; EN,
endospore; EX, exospore; MNB, manubrioid part of the filament; N,
nucleus; PA, polar aperture; PB, posterior body; PT, polar tube;
PL, lamellae of the lamellar polaroplast; PV, posterior vacuole; ER,
endplasmic reticulum densely populated with ribosomes; VPL, ve-
sicular part of the polaroplast.

Obr. 35 Microspora: spora druhu Pleistophora
hyphessobryconis se svinutou pélovou trubici (pf)

Obr. 36 St
spora, X =



Microsporidie v hostitelskych bunkach

705 Microsporidia in a plasmacytoma cell 706 Encephalitozoon hellem in cell culture
A clump of spores, probably of a species of Encephalitozoon,is ~ This parasite produces a disseminated infection in
seen in the cytoplasm of a macrophage in this bone marrow immunocompromised patients. E. hellem causes severe

smear from a patient with a plasmacytoma. This is a rare case keratoconjunctivitis and has also been found in the urine in

of microsporidiosis being detected in an immunocompromised  patients with signs of urinary tract disease. Spores have been

but HIV-negative patient. (Giemsa x 1800) identified, moreover, in sputum, nasal swabs and faeces. Some
of the spores seen here in tissue culture and stained with a
specific antibody have extruded their polar filaments. (IFAT
x 2000) (See also 900.)



Zralé spory microsporidii

707 Mature spores of Enterocytozoon bieneusi in
human jejunal enterocyte

Previously considered to be nonpathogenic in humans,
infections are now being detected (particularly by biopsy) in
individuals with chronic enteritis, cholangitis and cholecystitis
who are immunocompromised, especially by AIDS (see also
901). Their possible pathogenic role has, however, not yet been
determined. Microsporidia are also suspected as a cause of ill-
defined neurological manifestations. Note that the coils of the
spiral filament of the spores seen in this biopsy lie in two rows
in cross-section. The parasite develops in direct contact with
the host cell cytoplasm. (Main section x 2800; inset x 14 000)

708 Mature spores of Septata intestinalis

This microsporidian is associated with nephritis and can also
produce a similar clinical picture to that seen with E. bieneusi.
Like that parasite, S. intestinalis develops in small-intestinal
enterocytes but within a type of parasitophorous vacuole. The
cross-section of a spore shows the coils of spiral filament lying
in a single row. (Main section x 2800 inset x 14 000)



Microsporidia - charakteriastika

Pojem microsporidia je obvykle pouzivan jako oznaéeni pro obligatni intracelularni cizopasniky
nalezejici do kmene Microsporidia.

V soucasnosti je znamo pres 1200 druhi nalezejicich do 143 rodu, které byly popsany jako
paraziti velkého spektra hostitelll a to jak obratlovcu tak bezobratlych.

Mikrosporidia jsou charakteristicka produkci odolnych spor, které jsou v zavislosti na hostiteli
co do velikosti velmi variabilni. Vyzna€uji se unikatnimi organelami, polarnim viaknem nebo
polarni trubi€kou, ktera je spiralovité sto€ena uvnitr spory. Velikost spor mikrosporidii
parazitujicich u ¢lovéka se pohybuje od 1 do 4 ym a tato velikost je dllezitym diagnostickym
znakem.

Existuje nejméné 15 druhi mikroskoporidii, které jsou popsany jako patogeni napadajici
¢lovéka: Ancaliia (formerly Brachiola) algerae, A. connori, A. vesicularum, Encephalitozoon
cuniculi, E. hellem, E. intestinalis, Enterocytozoon bieneusi Microsporidium ceylonensis, M.
africanum, Nosema ocularum, Pleistophora sp., Trachipleistophora hominis, T.
anthropophthera, Vittaforma corneae, a Tubulinosema acridophagus.

Encephalitozoon intestinalis byl dfive nazyvan Septata intestinalis, ale na zakladé podobnosti
morfologie, antigenni struktury a molekularnich dat, byl pak prerazen do tohoto rodu .

Diky sou¢asnym udajum je znamo, ze néktera domaci a divoka zvirata mohou byt pfirozené

napadena nékterymi druhy mikrosporidii: E. cuniculi, E. intestinalis, E. bieneusi. Ptaci,

predevsim papusci a rajky, jsou prirozené napadani E. hellem. E. bieneusi. Druh V. corneae

byl identifikovan v povrchovych vodach a spory Nosema sp. byly zjistény ve vodnich
prikopech,

Tubulinosema acridophagus, je parazit hmyzu a sou€asné dobé (2012) byly popsany dva
pripady diseminované mikrosporidiosy vyvolané timto cizopasnikem.



Medicinsky vyznam microsporidii
Microsporidiosis

The medical importance of microsporidial infec- material from patients with HIV infection and
tions in humans has only recently been highlighted AIDS (see Table 19).
by the frequent recognition of these parasites in

Table 19 Microsporidiosis in humans

Genus and species Sites Geographical Notes
distribution

Pleistophora spp. Striated muscle USA Two cases, immunocompromised & &.
one HIV*, one HIV"

Encephalitozoon cuniculi Brain, kidney, liver, ? Global Very rare, four cases HIV™ or HIV*
Encephalitozoon hellem Systemic spread to nose, eye, ? Global May be transmitted via sputum. urine.
lung, kidney, etc. nasal aerosol; known only from HIV®
patients
Enterocytozoon bieneusi Small and large intestine, gall Global Found in 6-30% of all AIDS patients
bladder, bile duct, lung, nasal with chronic diarrhoea; one case HIV"
epithelium

continued



Medicinsky vyznam microsporidii

Table 19 Microsporidiosis in humans—contd

Nosema corneum Eye Single case, HIV"

Nosema ocularum Eye Single case, HIV"

Nosema connori Striated and smooth muscle, USA Single, immunodeficient (athymic)
generalised infant

Septata intestinalis Small and large intestine, kidney,  Global Found in about 2% of all AIDS patients
liver, gall bladder, bronchial with chronic diarrhoea

epithelium, systemic spread

‘Microsporidium africanum’ Eye Botswana Single case, adult ¢

‘Microsporidium ceylonensis’  Eye Sri Lanka Single case, 11-year-old &

The classification of some species is still disputed. Infections with other species in immunocompromised individuals have been
reported recently.



Encephalitozoon cuniculi



Encephalitozoon cuniculi

Fiaure 25.6 Possible sporoplasm of Encephalitozoon hellem in @  Figure 25.7 Duodenal enterocyte infected with Enterocytozoon
Jieneusi. Here, a merogonic (M) and a sporogonic (S) stage lie

I a



Microsporidia — zivotni cyklus
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\ Outside of cell
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Sporogony
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Microsporidia - vyvoj

InfekEni stadium mikrosporidii je rezistentni spora, ktera pfeziva dlouho ve vnéjSim
prostredi.

Po pozfeni hostitelem, spora vystreli polarni vlakno (trubicka) a infikuje hostitelskou
buriku. Infekéni sporoplasma se tak dostane do hostitelské buriky — eurakyota.

Uvnitf hostitelské bunky se sporoplasma extenzivné déli a to bud merogonii (binarni
déleni) a nebo sporogonii (mnohonasobné déleni).

Tento vyvoj muze nastat bud pfimo po pfimém kontaktu s cytoplasmou hostitelské
buriky (e.q., E. bieneusi) a nebo probiha uvnitf parazitoforni vakuoly (e.g., E.
intestinalis).

Bud primo v cytoplasme nebo v parasitoforni vakuole se mikroskoporidie vyvijeji
sporogonii ve zralou sporu. Behem sporogonie se kolem spory formuje tlusta sténa,
ktera zajistuje resistenci vici podminkach vnéjsSiho prostredi.

Kdyz spory navysi svuj pocet a kompletné vyplni cytoplasmu hostitelské buriky,
bunecCna sténa praskne a spora se uvolni do prostredi, které je obklopuje.

Tyto volné spory mohou infikovat dalSi hostitelské bunky a cyklus tak pokracuje.



Microsporidia — zivotni cyklus

Life cycle

iv
Infective stage Spore
B

fﬁ‘u{—-
Polar
filament

Enterocyte

Sporoplasm injected
into host cell

Merogony

5
@'\, Production of
sporoblasts

Sporogony
\ Production
/ \ of spores

Infective spores released into the gut lumen

Laboratory diagnosis

Alternative staining methods for microsporidial spores in
stool samples are modified trichrome stain and uvitex 2B or
calcofluor fluorescence.




Microsporidia.
Encephalitozoon

Infekce nastava po pozreni nebo
vdechnuti spory.

Ve dvanacterniku je obsah spory
polarnim vlaknem injikovan do
hostitelske bunky.

V ni se parazit opakované binarné
mnozi a vznika velké mnozstvi spor.

Spory se uvolnuji z hostitelské bunky
a napadaji dalsi bunky.

A: Infective Stage
£L= Diagnostic Stage

E. heilem
E. cumicull
E. intestinalis

E. hieneus
E. infesfinalis

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

QA A 2

Encephalitozoon infestinalis®

*Development inside parasitophorous vacuole alzo occurs in E, hellem and E. cumicull.



Zivotni cyklus:
Encephalitozoon cuniculi

1) Imunodeficientni pacient (AIDS) je
oralneé nakazen kontaminovanou
potravou (napf. z moci zvifete)

2) Ve strevé Clovéka dojde injikovani
parazita do epitelialni bunky streva.

3) V ni se tvofi parazitoforni vakuola,
ve které se parazit binarnim délenim
opakované mnozi.

4) Posledni binarni déleni ve ke vzniku
dvou jednojadernych sporoblastu,
které se dale diferencuji v infek¢ni

spory.

5) Spory jsou vyluCovany z téla stolici.

Fig. 3.57 Life cycle of Encephalitozoon cuniculi, which may parasitize within a variety of hosts
including immune-depressive humans. (1) The infection of AIDS patients occurs via oral uptake of
spores that derive from urine of animals (via contaminated food or via touching of furs). The
mature uninuclear spore is characterized by five windings of the polar tube (1) and the occurrence
of a posterior vacuole (P). (2, 3) In human intestine the spore extrudes the polar tube which is
injected into a host cell. The uninuclear sporoplasm creeps through the tube in the eytoplasm of the
host cell, where it is included within a parasitophorous vacuole. (4, 5) Reproduction by repeated
binary fissions. The last binary fission (5) leads to two uninuclear sporoblasts, which each growing
up and differentiating into an infectious cyst. The latter are set free when the host cell is used up
and bursts. Thus these spores may become distributed in the whole body or set free in human stool.
HC host cell: N nucleus; NH nucleus of host cell; P posterior vacuole; W windings of the polar
tube; T polar tube



Klinickeé priznaky mikrosporidioz

Druh mikrosporidie

Anncaliia algerae

Enterocytozoon bieneusi
Encephalitozoon cuniculiand E. hellem

Encephalitozoon intestinalis

Microsporidium ceylonensis and M. africanum
Nosema sp. (N. ocularum), Anncaliia connori
Pleistophora sp.

Trachipleistophora anthropophthera
Trachipleistophora hominis

Tubulinosema acridophagus
Vittaforma corneae (syn. Nosema corneum)

Klinicky priznak

Keratoconjunctivitis, skin and
deep muscle infection

Diarrhea, acalculous cholecystitis

Keratoconjunctivitis, infection of
respiratory and genitourinary tract,
disseminated infection

Infection of the Gl tract causing
diarrhea, and dissemination to ocular,
genitourinary and respiratory tracts

Infection of the cornea
Ocular infection
Muscular infection
Disseminated infection

Muscular infection, stromal keratitis,
(probably disseminated infection)

Disseminated infection
Ocular infection, urinary tract infection



Laboratorni diagnostika

Mikroskopicke vysetreni

Transmisni elektronova mikroskopie TEM
Imunofluorescence IFA

Molekularni metody — predevsim PCR



Mikroskopicke vysetreni stolice
spory Encephalitozoon cuniculi barveno Chromotropem




Mikroskopicke vysetreni stolice
spory mikroskopridii, barveno Gram chromotropem




Mikroskopicke vysetreni stolice
barveno Giemsou




Elektronova mikroskopie TEM

Enterocytozoon bieneusi - spora




Monoclonal antibody-based immunofluorescence

identification of Encephalitozoon hellem.
Spores are present in a bronchoalveolar lavage specimen

of an AIDS patient




Agarose gel (2%) showing the diagnostic bands for species-
specific PCR diagnostic primers designed for microsporidia

that infect humans
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Trachipleistophora hominis



Trachipleistophora hominis

gure 25.1 Light micrograph of spores of Trachipleistophora



Ciliophora - nalevnici

(a)

Figure 10.5 Examples of rumen ciliates.
(a) Entoldinium caudatum, (b) Ophryoscolex purkinjei.
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Balantidium coli



Balantidium coli

» Balantidium coli, je malo se vyskytujicim strevnim cizopasnikem
Clovéka. Prenasi se fecal-oral pfenosem pozifenim kontaminované
potravy a vody.

» Infekce Balantidium coli probiha vétSinou bez pfiznaku, ale lidé
silnéji napadeni trpi prajmy a bolestmi bficha a muze dojit az k
perforaci tlustého streva.

- Sifeni infekce Ize omezit preventivni dobrou hygienou a umyvanim
ovoce a zeleniny na cestach.



Endemicky vyskyt B. coli

« Balantidium je vzacne se vyskytujicim parazitem
Cloveka v mirnem pasmu. Mnohem cCasteji se
vyskytuje u prasat v teplejsim klimatu a u opic v
tropech.

* Napadeni Cloveka nastava predevsim tam, kde
se lidé neridi spravnymi hygienickymi navyky.

* Balantidium coli je rozsireno celosvetove, ale
nejvetsi prevalence dosahuje v tropech a v
subtropech a v rozvojovych zemich.



Cytostome i - i

i

Ingested
microbes
(bacteria)

A Size range: 28-152 um by 22-123 pm B %
Average size: 35-50 um by 40 pm : $

FIGURE 7-5 A, Balantidium coli trophozoite. B, Balantidium coli trophozoite. (B, from Mahon CR, Lehmann DC,
Manuselis G: Textbook of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

Contractile
vacuole
RN s
7]
Micronucleus Ayt
™
' i
A Size range: 43-66 u.m B 2 »
Average size: 52-55 pm UL .

FIGURE 7-6 A, Balantidium coli cyst. B, Balantidium coli cyst. (B, from Mahon CR, Lehmann DC, Manuselis G: Textbook
of diagnostic microbiology, ed 4, St Louis, 2011, Saunders.)

TABLE 7-2 | Balantidium coli Cyst:

TABLE 7-1 | Balantidium coli
Typical Characteristics at
a Glance*

| Trophozoite: Typical
haracteristics at a Glance

. Parameter Description _ | Parameter Description

E Size range 28-152 pm in length, 22-123 um Size range 43-66 um

i wide Number and Two |
| Motility Rotary, boring appearance of Kidney-shaped macronucleus |

usually present |
Small spherical micrcnucleus; |

may not be observable |
One or two visible contractile

vacuoles in young cysts
Double cyst wall

Number of nuclei Two | nudlei
Kidney-shaped macronucleus | |

Small spherical micronucleus

One or two visible contractile
vacuoles

Cytoplasm may contain food
vacuoles and/or bacteria Row of cilia visible in between

Small cytostome present cyst wall layers of young

Layer of cilia around organism cysts

Other features Other features

!
I
|
§
|
|
|

Intestinalni balantidiosa a
amebiosa:

léze steény tlustého streva
(a,b) Iéze pusobené E.
histolytika (c) Fagocytoza
cervenych krvinek (d)




Balantidium coli — vznik potravni vakuoly

Balantidium coli

non-ciliated
kinetosomes

ribs
UM

valve

vacuole fibers
buccal cavity

pinocytic AZM
vacuole
food
mitochondrion vacuoles
primary ERT | aEns i
lysosomes }(/
RER :: oy il X extruded
nutrients
autophagic {7 \(: /" [NOIN
vacuoles im0 ‘
contractile residual
vacuole

vacuole



Balantidium coli

Found in South and Central America, parts of Asia and some Pacific islands.
In its vegetative state, recognizable by the oval shape, coarse cilia, contractile vacuoles and the horseshoe- or kidney-shaped
macronucleus. Reproduction is by binary fission.

Cyst

B
o

Vegetative Cytostome

.

Spherical

or round .— Cilia

Macronucleus

Double wall Micronucleus

in concavity

Contractile
vacuole

50-100 x 40-70 um




Balantidium coli — trofozoiti, rozter stolice (3.15)
cysty — rozter stolice (3.16)

Trofozoiti Cysty
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Figure 22.17 Trophozoites of Balantidium coli. (Upper) Tissue
of pig large intestine. The cilia are visible surrounding the tropho-
zoites; also note the oral groove (arrow). (Image courtesy of
Dr. Forey, Veterinary Medicine, Washington State University/
Pullman.) (Lower) Trophozoite in human colon (note large mac-
ronucleus; some cilia are visible on the lower trophozoite
[arrow]). (Image courtesy of the CDC Public Health Image Li-
brary.) doi:10.1128/9781555819002.ch22.f17
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Balantidium coli — trofozoiti SEM




Balantidium coli — peristomalni cilie a vakuoly

; Figure 15.5 B. coli trophozoite, showing peristomal cilia (pc) and
L aptopharynx (cy). A bacterium (b) is lying inside the cytopharynx.



Balantidium coli — zivotni cyklus

HUMANS

(Large intestine)

Ingestion of cysts Balantidium coli Trophozoites, cysts
(Person to person) ’

in feces

Cysts survive

in food, water Penetration of bowel

(Ulcer formations to
muscle layer)

RARE extension
to extraintestinal sites:
Urinary tract infection

Vaginitis



Balantidium coli — trofozoiti a cysty

Cilia

¥

Micronucleus

Macronucleus

Micronucleus

Macronucleuys



Balantidium coli — zivotni cyklus

Feces
Feces

>

Oral infection

Fig. 3.53 Diagrammatic representation of the life cycle of Balantidium coli. The infection occurs
v oral uptake of cysts from feces of pigs. (1) Cyst outside bodies — excreted by pigs or infected
sumans. (2) After oral uptake, parasites hatch from the cyst inside the intestine and starts binary

“ssions (2.1). (3) Production of cysts inside the host and excretion within feces. CI cilia; CW cyst
wall; CY cytoplasm; MA macronucleus; M/ micronucleus



Balantidium coli — zivotni cyklus

Balantidium coli se prenasi cystami. Hostitel se obvykle nakazi
pozrenim kontaminované potravy a vody.

Po polknuti cysty dochazi v tenkém strevé Kk jeji excystaci a
trofozoiti pak kolonizuji tlusté strevo.

Trofozoiti zustavaji ve lumenu tlustého streva ¢lovéka a zvirat a
mnozi se zde binarnim délenim s konjugaci.

Trofozoiti prodélavaji encystaci a vznikaji infek€ni cysty.
Nékteri trofozoiti invaduji sténu tlustého streva a mnozi se.

Zralé cysty opoustéji hostitele s vykaly.



Balantidium coli — prenos a sireni

1) Napadeni lidé vyluCuji cysty
ve stolici.

2) Clovék sed nakazi ingesci
kontaminované potravy nebo vody.

3) V tenkém strfevé se s cyst uvolnuji
trofozoiti.

4) Ti se binarnim délenim mnozi.

5) Encystuji se a odchazeji do
tlustého stfeva a odtud ven se
stolici.

Balantidium coli vyzaduje pouze
jednoho hostitele. Lidé ziskavaji
infekci nejCastéji od prasat, které je
rezervoarem této nemaoci.
Balanditiosa je proto tzv. zoonosa.

The cysl is the infechous
stage and s acquirad by
the host through ingestion

of contaminated food or
waber

h

Some trophozoiles invade
the wall of the colan

_ﬁf Infective Stage
A\ = Diagnostic Stage




Balantidium coli — zivotni cyklus a patogenita

Life cycle

Cysts from
environment
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< Multiply
S by binary
fission

Cysts to
environment
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Balantidium coli - patogenita




Balantidium coli — délici se trofozoit ve
sténe streva




Blastocystis hominis



Blastocystis hominis

« Blastocystis je bézné se vyskytujici mikroskopicky
organismus s celosvetovym rozsirenim.

* Plné poznani biologie Blastocystis a jejiho vztahu k
dalSim organismim zUistava zatim nejasné a je
predmeéetem intenzivniho vyzkumu.



Blastocystis hominis

Transmission electron micrograph of Blastocystis
ominis from culture. Vacuolated form showing nucleus (NU),
-entral vacuole (CV) surrounded by a thin cytoplasm,
nitochondrion-like organelles (M), and a surface coat (SC)



Blastocystis hominis

Taxonomicka klasifikace Blastocystis hominis je stale velmi kontroverzni.
V minulosti byl tento organismus povazovan za kvasinky, houby,
améby, bicikovce a sporozoa.

V soucasné dobé diky studiim na molekularni urovni gentit SSUrRNA byla
B. hominis umisténa do neformalni skupiny nazvané Stramenopila
(Silberman et al. 1996).

Tato skupina Stramenopila je definovana na zakladé molekularni
fylogeneze jako heterogenni evolucni seskupeni jednobunécnych a
mnohobunéénych protistl véetné hnédych ras, rozsivek, chrysophyta,
vodni plisné atd. (Patterson, 1994).

Cavalier-Smith (1998) povazuje Stramenopila za identické s jeho infrarisi
Heterokonta soucasti FiSe Chromista. Z tohoto dlivodu je podile
Cavalier-Smitha, B. hominis oznacovana jako heterokontni chromista.



Blastocystis hominis

External environment Host intestine

Culture

Granular

Cyst

Cyst
intermediate

Figure 26.13 Proposed life cycle for Blastocystis hominis (Redrawn from Stenzel and Boreham 1996, with permission from author an
publisher) 3



Nucleii Vacuole

Size range: 5-32 pm

TABLE 7-6 Blastocystis hominis .
| Vacuolated Form: Typical aS OcyS IS

Characteristics at a Glance

| Parameter Description I n .
1 m n |}
Vacuole Centrally located | .

Fluid-filled structure !
Consumes almost 90% of organism _J

| Cytoplasm Appears as ring around periphery
' of organism |
' Nuclei Two to four located in cytoplasm

Average size: 7-10 pm
FIGURE 7-11 Blastocystis hominis vacuclated form.

FIGURE 7-12 Trichrome stain, 1000x. Typical Blastocysty §

hominis vacuolated form.

vakuolizovana
forma

Fig. 4.128 (a-c) Blastocystis species: light micrographs of single cyst stages (a, b) and in binary
division (c). CV central vacuole; N nucleus; P peripheral cytoplasm



Blastocystis: mikrofoto (a) diagram deleni
trofozoita (c)

Fig. 3.56 Blastocystis: light micrograph (a, b) and a diagrammatic representation of the division
of trophozoites (c) according to Zierdt. N nucleus; V vacuole; ZY cytoplasm



Blastocystis hominis

Prabéh zivotniho cyklu a Sifeni B. hominis je stale predmétem
vyzkumu. Z tohoto diivodu je zde uvedeny cyklus spise
hypoteticky.

Typickou formou nachazenou v lidské stolici jsou cysty, které
dosahuji velikosti od 6 do 40um.

Tlusto-sténné cysty, které jsou pritomny ve stolici jsou
povazovany za prostredek prenosu cizopasnika
uskutec¢novaného zirejmé v cestou fecal-oral pozrenim
kontaminované vody nebo potravy.

Cysty napadaji epitelialni bunky zazivaciho traktu a asexualné
se mnozi. Vznikaji vakuolarni formy parazita, ze kterych vznikaji
multivakuolarni a amoeboidni formy.

Multivakuolarni forma se vyviji v pre-cystu, ktera dava vznik
tenko-sténné cyste, ktera je zrejmé zdrojem autoinfekce.

Amoeboidni forma dava vznik pre-cyste, ktera se vyviji
schizogonii v tlustosténnou cystu.

Tlusto-sténna cysta je vylucovana s vykaly.



Blastocystis hominis

B. hominis se mnozi sporulaci a
nebo binarmim délenim.

Organismus prodélava nékolik
morfologickych forem

B. hominis se vyznacuje sexualnim
| asexualnim rozmnozovanim.

B. se mUze pomoci pseudopodii
protahovat.

Zivotni cyklus neni jesté Uplné
popsan.
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Jak se Clovek nakazi ?

Jak je presne Blastocystis prenasena neni dosud s
urcitosti znamo, ale pocet infikovanych lidi stoupa
v oblastech s nizkou urovni hygieny.

Soucasné studie naznacuji predevsim tyto cesty
DFenosu:

* Polknuti kontaminované potravy nebo vody

« Pobyt v dennich stacionarich poskytujicich peci
napr. bezdomovcum

« Kontakt se zviraty




Jakeé jsou zpusoby prevence ?

Umyvat si ruce mydlem a horkou vodou po pouziti zachodu,
vymene plen a pred manipulaci s potravinami.

Ucit déti dulezitosti umyvani rukou jako prevence vugci infekci.
Vyhnout se konzumaci kontaminované potravy a vody.
Umyvat a loupat syrovou zeleninu a ovoce pred jidlem.

Pri cestach do exotickych zemi se vyhnout piti vody z
rizikovych zdroju jako je neprevarena vodovodni voda a
vyhnout se konzumaci neuvareného jidla umyvaného v
neprevarené vodovodni vodeé.

Pit jen original balené a pasterizované napoje a napoje
pripravované z prevarené vody jako je kava a €aj, které jsou k
piti bezpecné.



Pneumocystis jiroveci



Pneumocystis jiroveci

Celosveétové rozSifeny parazit plic. Jméno na pocest prof O. Jirovce.
Poprvé jej popsal u Cloveka. Druh P. carini se vyskytuje spiSe u zvirat.

Vyskytuje se asi u 40% imunodeficientni pacientd. Dfive problém

u nedonosSenych déti.

Podle molekularni analyzy RNA je pribuzny houbam. Podle pfitomnosti organel
mitochondrie, jadro, Golgiho aparat a podle zpusobu déleni se jedna u blizce

pribuzného amébam.

Je to zfejmé predstavitel velice staré skupiny protozoi.

FIGURE 7-14 Pneumocystis jiroveci, multiple forms (iron
hematoxylin stain, x1000).

> \ Contains 4 to 8 nucl
(intracystic bodies)

Size range: 4-12 um in diameter
FIGURE 7-15 Pneumocystis jiroveci cyst.

TABLE 7-11 | Pneumocystis jiroveci

Trophozoite: Typical
Characteristics at a Glance

E_Parqmetgr ~ Description
| Size 2-4 um

| Shape Ovoid, ameboid
| Number of nudlei One

TABLE 7-12 | Pneumocystis jiroveci Cyst:

Typical Characteristics at

a Glance
| Parameter  Description 1
| Size Diameter, 4-12 um ‘
E Shape Roundish
% Number of nuclei Four to eight;

unorganized
or arranged in
a rosette



893 Pneumocystis jiroveci in lung smear
This organism, which is present as a commensal in many
animals, is an opportunistic parasite in humans. It produces
eight-nucleated cysts that can be seen in smears of pulmonary
aspirates. (Giemsa x 2500) (See also 1026.)

e ~ - P B i S i

894 Pneumocystis pneumonia

Before the use of a highly active antiretroviral treatment
(HAART) in the Western world, but also in Africa, one of the
commonest presenting opportunistic infections was
Pneumocystis pneumonia in patients with AIDS. The above

895 Silver stain of section of lung biopsy radiog rapl‘q shows typlc'aL feature_s of bll,:ateral, symmetrical,
Ihe encysted P, jiroveci is seen as black objects in the foamy s0-called ‘ground glass’ shadowing, which often spares the
txudate that fills the alveoli. (Grocott stain x 200) apices and costophrenic angles and most commonly radiates

from the hila.



Pneumocystis jiroveci — zivotni cyklus

1) Imunokompromitovany Clovék
vdechne drobné cysty. Uvnitf
kazdé je 8 haploidnich trofozoitu
které se lihnou z cysty.

2) Vzdy 2 trofozoiti fuzuji a vznika
zygota (diploidni) , ktera se
déli na dvé nova stadia.

3) Zygota se zacina encystovat
a formuje se v ni 8 jader.

4) Ty se meni na 8 mladych
trofozoita.

9) Vznika zrala s novou generaci
intracystickych télisek.

INHALATION

o - P
EXCRETION

MEIOSIS 1

Fig. 3.55 Diagrammatic representation of the life cycle of Pneumocystis jiroveci. (1) Immu-
nocompromised persons inhale tiny cysts from infected persons. Inside their lungs eight
trophozoites hatch from each cyst. (2-4) Always two trophozoites fuse and thus form a zygote,
which may become divided repeatedly into two new stages. (5) Zygotes start encystation by
forming a wall. (6-8) Formation of eight nuclei. (9) Formation of eight young trophozoites. (10)
Mature cyst with a new generation of intracystic bodies. CW cyst wall; DW developing cyst
stage; EP early cyst; FN fusion of nuclei; /B intracystic body; MC mature cyst; N nucleus; PT
protrusion; RN remnants of plasma; SN synaptonemal complex; TR trophozoites (haploid); TRD
trophozoites (=diploid)
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Dekuji za pozornost



Dekuji za pozornost



Initiation or optimization of antiretroviral therapy is the cornerstone of treatment of microsporidiosis
in HIV-infected patients. Immune restoration to CD4 cell count >100 cells/mm3 is associated with
resolution of symptoms of enteric microsporidiosis. Management of severe dehydration,
malnutrition, and wasting with fluid support and nutritional supplementation should be provided.
Use of antimotility agents for diarrhea control can be considered in infected adults.

For gastrointestinal infections caused by Enterocytozoon bieneusi, fumagillin 20 mg orally three
times daily is the only drug with proven efficacy. However, its use is associated with severe
thrombocytopenia in 30-50% of patients, which is reversible upon discontinuation of treatment,
and the drug is not currently available in the United States.

For disseminated (not ocular) and intestinal infection attributed to microsporidia other than E.
bieneusi and Vittaforma corneae, the drug of choice is albendazole 400 mg orally twice daily.
Treatment should continue until immune reconstitution has been maintained for at least 6 months.
ltraconazole 400 mg orally daily plus albendazole 400 mg orally twice daily may have activity for
disseminated disease attributed to Trachipleistophora or Anncaliia.

For ocular infection, the treatment of choice is topical fumagillin bicylohexylammonium (Fumidil B)
3 mg/mL in saline (fumagillin 70 pg/mL) eye drops: two drops every 2 hours for 4 days, then two
drops four times daily (investigational use only in United States) plus albendazole 400 mg orally
twice daily for management of systemic infection.



Léceni

Examples of several of the most commonly used treatments are
provided in the table below. As always, treatment decisions should
be individualized.

Drug*

Dosage regimen for adults

lodoquinol650 mg orally 3 times daily for 20 days
OR

Paromomycin25—-35 mg per kg per day orally, in 3 divided doses, for
[/ days

OR

Metronidazole**500—-750 mg orally 3 times daily for 10 days*Not
FDA-approved for this indication.

** Metronidazole is a nitroimidazole drug. The nitroimidazole drugs
secnidazole and ornidazole have been used to treat D. fragilis
infection but are unavailable in the United States.
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