| I ﬂ P v v Agentura na podporu vyskumu a vyvoja
v
Formular ZzK

Zavereéna karta projektu

Nazov projektu Evidencné cislo projektu APVV-0117-07

Infekcie moc€ovych ciest u deti z imunologického, genetického a mikrobiologického
pohladu

Zodpovedny rieSitel Doc. MUDr. Adriana Liptakova, PhD.

Prijemca Lekarska fakulta Univerzity Komenského v Bratislave

Nazov pracoviska, na ktorom bol projekt rieSeny

1. Imunologicky ustav LF UK v Bratislave

2. Ustav Molekularnej BioMediciny LF UK, Bratislava

3. Ustav lekarskej mikrobioldgie a klinickej mikrobiolégie LF UPJS v Kosiciach

4. |. Detska klinika, DFNsP Bratislava

5. lll.DK SZU VsNsP Luc¢enec Fakulta zdravotnictva SZU Banska Bystrica
6. NefroSa s.r.0.KoSice

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1.
2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.
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Vysokos8kolské skripta. Univerzita Komenského, 2011 ISBN 978-80-223-3028-2

3. Sadova E, Liptakova A: CD "ABC o IMC", 2011



4. Vlkova B, Szemes T, Minarik G, Tothova L, Drahovska H, Turna J, Celec P: Food-borne
enterococci and their resistance to oxidative stress. Journal of Microbiology, manuscript in
press

5. Tothova L, Celec P, Vikova B, Babickova J, Gajdosova J, Al-Alami H, Kamodyova N,
Drahovska H, Liptakova A, Turna J, Hodosy J: Phage therapy of Cronobacter-induced urinary
tract infection in mice. Medical Science Monitor, manuscript in press

6. Clanok v recenznom konani: HRABOVSKY et al. : Expression of the cathelicidine gene in
patients with urinary tract infection. Brazilian Journal of Microbiology.

Uplatnenie vysledkov projektu

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Akutna pyelonefritida predstavuje najzavaznejSiu formu infekcii mo€ového traktu, spajajucu
sa s vyznamnou morbiditou a vznikom neskorSich komplikacii. Jej etiopatogenéza je este
stale nedostatoéne objasnend, a na vyznamnych inter-individualnych rozdieloch vo
vnimavosti k chorobe sa zrejme podielaju aj genetické faktory hostitefa. Vzhlfadom na
kfa€ovu ulohu nespecifickej imunity a neutrofilov pri odstrafiovani patogénov z moc¢ovych
ciest sa ako atraktivni kandidati javia gény koédujuce prozapaloveé alebo protizapalové
cytokiny a chemokiny. V nasej asociaCnej Studii sme sa preto zamerali na skumanie ulohy
takmer 30 funk&nych polymorfizmov v 16 génoch pre rézne cytokiny, chemokiny, ich
receptory a antagonistov, kedy sme zistovali rozdiely v distribucii aliel, genotypov a
haplotypov jednotlivych polymorfizmov medzi viac ako 200 zdravymi kontrolami a takmer 150
detskymi pacientami s akutnou pyelonefritidou, ako aj medzi podsubormi pacientov s
epizodickou resp. rekurentnou APN. Vysledkom nasho vyskumu bola identifikacia génovych
variant v génoch pre CXCR1, CXCR2, IL-8 a IL-10, ktoré by sa mohli podieflat' na vytvarani
vnimavosti k APN alebo naopak na protekcii pred chorobou. Kym v pripade génov pre
CXCR1 a IL-8 ide o replikaciu vysledkov zatial ojedinelych Studii v zahranicnej literature, u
polymorfizmov v génoch pre CXCR2 a IL-10 ide o originalne a doposial nepublikované
asociacie, ktorych skutoény vyznam nasledne musia potvrdit dalSie Stadie v inych
kaukazoidnych populaciach. Vysledky Studie by sa v buducnosti mohli okrem iného stat’ aj
zakladom pre identifikaciu pacientov so zvySenym rizikom vzniku rekurencii po prekonani
prvého ataku APN, prip. pre vyhlfadavanie jedincov so zvySenym rizikom vzniku APN medzi
pribuznymi pacientov s opakovanymi pyelonefritidami.

Katelicidin LL-37 je kationicky, a-helikatny, amfipaticky peptid. Patri do rodiny
antimikrobialnych peptidov a spolu s ostatnymi &lenmi rodiny je povazovany za

"prirodzene antibiotikum" vyskytujuce sa v Zivom organizme. Tato Studia hodnotila

expresiu katelicidinoveho genu (camp) u pacientov s infekciou mo€oveho traktu.

Z moCoveho sedimentu boli odseparovane leukocyty a v uroepitelovych bunkach bola
expresia katelicidinoveho genu camp stanovena Real Plex RT - PCR systemom zaloZzenom
na metode AACT pomocou monoplexnej analyzy, vyuZitim Tagman sondy a

Housekeeping gapdh eukaryotickeho fudskeho genu. U pacientov s infekciou

mocoveho traktu bolo pozorovane zvySenie aktivity katelicidinoveho génu (camp).

Vysledky naznacuju, Ze imunologicka aktivita fudskych uroepitelialnych buniek je stimulovana
pritomnostou mikroorganizmov a prispieva v obrane vo€i robznym uropatogenom.

Bol zavedeny animalny model infekcie moCovych ciest a pripraveny kmef na baktofekciu
TLR4. V pokuse sme ukazali efektivitu preventivnej aplikacie baktofekcie TLR4 na kolonizaciu
obliCiek, ako aj na zapalové markery a markery oxidacného stresu v oblickach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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Acute pyelonephritis is the most severe form of urinary tract infections, and is associated with
substantial morbidity and risk of late complications including renal scarring and end-stage
renal disease. Its etiopathogenesis is still not well understood, and marked inter-individual
differences in susceptibility to the infection are likely due to host genetic factors. Considering
the crucial role of innate immune mechanisms, including neutrophils, in the clearence of
pathogens invading the urinary tract, genes encodin pro- and anti-inflammatory cytokines and
chemokines are attractive candidates for participation on genetic susceptibility. Therefore, we
conducted an association case-control study to investigare the role of almost 30 functional
polymorphisms in 16 different genes encoding various cytokines, chemokines, their receptors
or antagonists in predisposition to the disease. We compared the differences in allele,
genotype and haplotype distribution of polymorphisms between more than 200 healthy
controls and almost 150 pediatric patients with acute pyelonephritis, as well as between both
patient subgroups with episodic or recurrent forms of infection. As a result, we identified gene
variations within genes for CXCR1, CXCR2, IL-8 a IL-10 as those contributing to susceptibility
to APN or participating on the protection, respectively. In this way, we managed to confirm
results of previous 2 studies reporting the association of CXCR1 and IL-8 polymorphisms,
respectively, with susceptibility to APN. On the other hand, our results on CXCR2 and IL-10
genes are original and the real importance of their polymorphisms requires replication in
independent samples from other populations. Our results may provide future basis for
identification of patients at higher risk to develop recurrencies after their first episode of APN,
or for detection of susceptible first-degree relatives of patients suffering from recurrent APN.
This study evaluated the expression of the cathelicidine gene (camp) in patients with urinary
tract infection (UTI). Conventional culture-based assays were performed for identification of
microbial pathogens in urine samples. Real-time PCR with CAMP Tagman probe and
housekeeping human GAPDH gene were used for relative quantification of the camp
expression in the cells obtained from the urine sediment. In all cases with confirmed UTI the
relative expression of camp was higher compared to the reference. Our data show that the
increase of camp activity is associated with the microbial presence in the urinary tract.An
animal model of urinary tract infection was established and a strain was prepared for
bactofection of TLR4. In an experiment we have shown the effectivity of preventive
application of TLR4 bactofection on the colonization of kidneys, as well as on inflammatory
markers and markers of oxidative stress in the kidneys..
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Doc. MUDr. Adriana Liptakova, PhD. Prof. MUDr. Peter Labas, PhD.

V Bratislave 30.7.2011 V Bratislave 30.7.2011

" podpis zodpovedného riesitela podpis Statutarmeho zastupcu prijemeu
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