Patogenni kvasinky



Kvasinkove patogeny

Candida Hansenula
Cryptococcus Torulopsis
Malassezia Geotrichum
Trichosporon Saccharomyces

Rhodotorula

70 — 90 % onemochneni kvasinkami jsou kandidozy

pocet druhu pusobicich jako etiologické agens a
ucastnicich se patologickych procesu u cloveka, se
Zvysuje

VVétSina  kvasinkovych  druhu  je  nepatogenni,
patogennimi se stavaji v. podminkach poruch imunitni
odpovedi



Prehled onemocnéni zplisobenych patogennimi houbami

Asperqillosis (Asperqillus sp.)
Blastomycosis (Blastomyces sp.)
Candidiasis (Invasive) (Candida sp,)
Coccidioidomycosis

Cryptococcosis (Cryptococcus sp.)
Histoplasmosis (Histoplasma caps)
Mucormycosis (Mucor)
Paracoccidioidomycosis
Sporotrichosis (Sporothrix schenckii)



http://www.merckmanuals.com/professional/infectious-diseases/fungi/aspergillosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/blastomycosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/candidiasis-invasive
http://www.merckmanuals.com/professional/infectious-diseases/fungi/coccidioidomycosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/cryptococcosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/histoplasmosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/mucormycosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/paracoccidioidomycosis
http://www.merckmanuals.com/professional/infectious-diseases/fungi/sporotrichosis

> Mykozy:
o primarni
o Oportunni (u imunokompromitovanych pacientu — AIDS,

leukemie, diabetes, popaleniny, terapie kortiko-
steroidy, Imunosupresivy)

. — plice, jatra, srdce, mozek, slezina
. — kuZze, ustni dutina, vagina aj

> forma a zavaznost infekce zavisi na:
-infekCnim agens (druh, mnozstvi)
- Zpusobu a brané infekce
- Stavu imunitniho systemu hostitele

> endogenni infekce (autoinfekce) zdrojem jsou komenzalove
cloveka — pri poruseni homeostazy, vhimavosti a rezistence

> povrchove mykozy — nakazlive



Nekterée mykozy maji charakteristickou geografickou
distribuci:

Coccidioidomycosis: jihozapad USA a severni
Mexiko

Histoplasmosis: jizni oblasti USA
Blastomycosis: USA a Afrika
Paracoccidioidomycosis: Jizni Amerika
Sporotrichosis: Stredni Amerika, Mexiko



Diagnostika:

> kombinace klinickeho pozorovani a
laboratorniho vysetreni

> Laboratorni vysetreni:
» Mikroskopicky prukaz
o kultivacni prukaz
o Serologicke metody



Mikroskopicky prukaz

povrchove mykozy - supinky kuze, casti
nehtu, seskrab kstice s vlasovymi
korinky a koznimi supinami

kandidoza — stery sliznic

systemove infekce — vzorky tkani z vice
mist



prima mikroskopie:

- ve vihkych preparatech po natraveni
tkane 10-20% hydroxidem draselnym

- Infekce sliznic — Gramovo barveni

- morfologie bunek
histologicke vysetreni



Kultivace

- vetsina kvasinek snadno kultivovatelna

- Sabourauduv agar

(glukoza, sladinovy agar, hydrolyzat kaseinu
+  chloramfenikol nebo amikacin  +
vankomycin)

- Czapek — Doksuv agar

- soucasne pri 25 — 30°C a 37°C
- doba kultivace 1 — 5 dnu



- kvaseni cukru a dalsi biochemicke
testy

(Identifikacni soupravy)

auxanogram - test na asimilaci
cukru a dusikatych latek (zdroj C)

Zymogram — test na zkvasovani
cukru



serologie

Prukaz specifickych protilatek:
(protilatkova odpoved slaba)
- ELISA



Antimykotika:

kvasinky - eukaryontni bunky — bezna
antibakterialni antibiotika jsou neucinna
Tercove struktury antimykotik:

bunecna stena
plasmaticka membrana
cytoskelet

Antimykotika —  toxicky ucCinek na
hostitele)



An antifungal agent is a drug that selectively eliminates
fungal pathogens from a host with minimal toxicity to the

host.

Polyene Antifungal Drugs

Amphotericin, nystatin, and pimaricin interact with sterols in the cell
membrane (ergosterol in fungi, cholesterol in humans) to form channels
through which small molecules leak from the inside of the fungal cell to
the outside.

Azole Antifungal Drugs

Fluconazole, itraconazole, and ketoconazole inhibit cytochrome P .-
dependent enzymes (particularly C14-demethylase) involved in the
biosynthesis of ergosterol, which is required for fungal cell membrane
structure and function.

Allylamine and Morpholine Antifungal Drugs

Allylamines (naftifine, terbinafine) inhibit ergosterol biosynthesis at the
level of squalene epoxidase. The morpholine drug, amorolfine, inhibits
the same pathway at a later step.

Antimetabolite Antifungal Drugs

5-Fluorocytosine acts as an inhibitor of both DNA and RNA synthesis via
the intracytoplasmic conversion of 5-fluorocytosine to 5-fluorouracil.



- Priklady antimykaotik

- peroralne: ketokonazol, terbinafin
- parenteralne:
amfotericin B, mikonazol...
(mala vstrebatelnost z traviciho ustroji)
- parenteralne 1 peroralne:

flukonazol, itrakonazol, flucytozin. ..



azolove derivaty

a) 2-nitroimidazoly :
klotrimazol
mikonazol
ketokonazol
D) triazoly :
itrakonazol (kandidozy, kryptokokozy)
flukonazol (peroralne — kryptokokova
meningitida)
- existuje primarni | ziskana rezistence
k azolovym slouceninam



kKyselina benzoova
(Whitfieldova mast) — povrchove mykozy

polyeny
— toxicke, ukladaji se v nove tvorenem
keratinu

nystatin (kandidozy)
amfotericin B (kandidozy, kryptokokozy)



griseofulvin — proti dermatofytum
Imidazoly.

kyselina nalidixova
fluoropyrimidiny

kandicidin

dalSi latky toxické vuci kvasinkam:
jodid draselny, kyselina borita, bazicka

barviva

Kombinace antimykotiks



Povrchove mykozy

Povrchova kandidoza:

- postizeni kuze, nehtu, sliznic ust a pochvy (infekce
sliznic — ,moucnivka®)

- 80 — 90% Candida albicans, zbyvajici pripady
dalsi drunhy (C. tropicalis, C. Kkrusel, C.
parapsilosis, C. glabrata...)

- 20% lidske populace — C. albicans soucast
komensalni flory pokozky a sliznic

- vyskyt zavisi na stavu organismu — bakterialni Ci
virova infekce, tehotenstvi, aj






Pseudohyphae
\ll Pseudohyphes




Candida albicans

Sabourauduv agar




ldentifikace:

- Sabourauduv glukozovy agar — kvasinkova
faze (ovalne bunky, 3-8 um), kolonie za 1-2
dny pri 25°C

- In Vvivo — smes Kkvasinkovych bunek,
pseudomycelia a praveho mycelia

- po obarveni dle Grama: grampozitivni ovalne
pucici bunky



- Candida  albicanss -  tvorba
charakteristickych  klickt  (po 90-120
minutach inkubace v seru pri 37°C)

- dalsi identifikace: soupravy, testy
fermentace a utilizace cukru a zdroju dusiku

Leceni:

lokalni terapie nystatinem, amfotericinem B,
mikonazolem

vaginalni kandidoza — azolove derivaty,
azolove posevni Cipky U recidivujicich
pripadu



Infekce sliznic:

- nejcastejsi povrchove kandidozy

- pa sliznici ohranicene bile skvrny,
mohou splyvat a vytvaret
pseudomembrany
(tvarohovy vzhled)

- Infekce dutiny ustni:
- bukalni sliznice, tvrde patro, okoli
bilych skvrn zarudle

- kojenci, stare osoby, osoby se
snizenou Imunitou (AIDS)

- umely chrup — infekce pod protéezou



iInfekce kuze a nehtu:

- v trislech, mezi prsty, v podpazni jamce, pod
prsy (v mistech vihke zaparky)

- postizeni nehtu a nehtoveho luzka — pri
castem maceni rukou (osetrovatelky, mycky
nadobr)
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Mykoticke plaky na zubech

Puvodce: vétSinou Candida albicans, souvislost se
stravovacimi navyky




RPityriasis versicolor

- chronicka infekce zpusobena lipofilni Malassezia furfur
- odbarvené skvrny na kuzi
M. furfur
- bézny komenzal na kuzi, vétsSina infekci je endogenni
- vyzaduje k rustu lipidy; monopolarné pucici (jediny rod)
- ovalne lahvovite bunky, velikost 2-3 x 4-6 um, pri pityriasis
versicolor kvasinkovite bunky s kratkymi hyfami
- kultivace — specialni pudy s Tweenem nebo lipidy (37°C)
- podili se na tvorbé lupu a seboroické dermatitide









Systemove mykozy
Kryptokokoza:

- Zpusobuje Cryptococcus neoformans
vytvarejici hladke leskle kolonie, kolem
bunek silné pouzdro

- onemocneni CNS a plic
- Sporadicky po celem svete, nejcastejsi U
pacientu s AIDS (u 10%)

- prostredi — alkalicke substraty bohate na
dusik









Prukaz:

mikroskopicky: v mozkomiSnim moku a dalSim
klinickem materialu - kulovite bunky 2—10 um
S mukopolysacharidovym pouzdrem (az 60 %

izolatu) — po smiseni mozkomisSniho moku s tusi
se pouzdro jevi Jako jasny dvorec kolem bunek

kultivace: - na Sabouradove agaru pri 25-30°C a
37°C za 2-3 dny

- smetanove bile az zlutohnede mukozni
kolonie (neopouzdrene kmeny — suche)

- netvori pseudomycelium ani mycelium

- nefermentuje cukry, silna produkce ureazy,
asimilace inozitolu



Blastoschizomyces capitatus
(drive Trichosporon capitatum)
-diseminovane infekce

- oslabeni neutropenicti pacienti se
zhoubnymi lymfomy

- asimilace pouze glukozy a galaktozy

Geotrichum candidum

- Infekce u diabetikd,
Imunosuprimovanych osob



Saccharomyces
Cerevisiae

- sepse a plicni

Infekce 6

puvodce vaginalnich
mykoz (8,5 %)




Rhodotorula

- barevne kolonie (oranzove, cervene)
- neasimiluje inositol



http://images.google.cz/imgres?imgurl=http://www.doctorfungus.org/Thefungi/img/rho1_L.jpg&imgrefurl=http://www.doctorfungus.org/Thefungi/rhodotorula.htm&usg=__6Wlk2_7-3Jgu6mCq42r4exuhgs8=&h=408&w=600&sz=53&hl=cs&start=1&sig2=1oOXqZqsgdqnj8YWpdTWcA&tbnid=V6mlLbIkyc6IbM:&tbnh=92&tbnw=135&prev=/images%3Fq%3DRhodotorula%2Byeast%26gbv%3D2%26hl%3Dcs%26sa%3DG&ei=VP3eSsXKIYqMmwPTr6inAg

Dimorfni houby
vlaknita faze
- vetsinou saprofyticka (prunik pres
kUzi a sliznice)
kvasinkova faze
- Infekcni (hluboke infekce tkani a
organu)
- kvasinkovy rust podporuji bohatejSi pudy
(krevni agar) a teplota 35—37°C
- tvorba hyf — teplota 25-30°C



Dimorfni patogenni kvasinky

Fungus In vitro (25° C) In vivo {37° C)

1
Blastomyces Mald Yeast
(’
Coccidicides @ Spherule

Histoplasma 3 dj Yeast
)
® O
Paracoccidioides I Mald Yeast

Sporothrix Yeast
Mold

Blastomykoza, kokcidiomykza, sporotrichoza etc.



Sporothrix schenckii
bunky ve fazovem kontrastu — hyfy a konidie







Sporothrix schencki
studie bunek freeze fracture technikou




Sporothrix schenckil

studie bunék freeze-fracture technikou




Candida albicans

Budding
yeast

Pseudohypha




Candida albicans

studium viivu antibiotika nystatinu na morfologii
plasmaticke membrany.
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Role Ca++ v morfogenezi Candida albicans

Localized Ca2+-channel activation caused by localized changes in membrane potential
or membrane stretch, results in calcium influx that directs polarized growth

A Galvanotropism

& Mid1-Cch1 p complex

o

Ca?—&> _—
|| - ||

No electric field. Electric field depolarizes membrane Localized Ca?* influx via Cch1p
Site of germ tube at cathodal face, activating Cch1p. establishes axis of cell polarity.
emergence is random. Germ tube emergence is cathodal.

B Thigmotropism
Membrane stretch Ca2*

Contact with a ridge Calcium entry via _Localized Ca®* influx
causes membrane stretch, activated Mid1p. redirects cell polarity machinery
detected by Mid1p. to new growth axis.




Blastomyces dermatitis




