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Uplatnenie vysledkov projektu

PredloZeny projekt mal charakter zakladného vyskumu. Poznatky ziskané poc¢as jeho
rieSenia su aplikovatelné do dalSieho vyskumu zameraného na v€asnu diagnostiku
oblickovych choréb, ale tiez na hibSie objasnenie patogenézy tychto choréb. Délezitym
vystupom su optimalizované protokoly pre odber a spracovanie slin za u¢elom stanovenia
mocoviny a kreatininu, zavedeny protokol pre odber a spracovanie moc¢a pre analyzu
extracelularnej DNA (jej kvantifikacia, fragmentacia) pri oblickovom zlyhavani.

Nase vystupy su dobre vyuzitelné aj v klinickom vyskume zameranom na v€asnu
diagnostiku a terapiu obli¢kovych chordb. O uplatneni naSich vysledkov hovori nova
nadviazana zahrani¢na spolupraca s vedecko-klinickym pracoviskom na Karolinska
Institutet (Svédsko), ale svedgia o tom aj citadné ohlasy na publikované vystupy projektu.
Okrem toho pocas rieSenia projektu sme vytvorili hypotézy a navrhy pre dalSie
Studie/projekty, ale aj nové domace Ci zahranitné spoluprace, doktorandské a diplomové
temy.

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

PredloZeny projekt mal tri hlavné ciele, ktoré sa nam podarilo po¢as doby rieSenia projektu
aj naplnit’.

Ciel 1. Validacia kandidatnych markerov v slinach a moc¢i na klinickych vzorkach

Z vysledkov série klinickych, ako aj animalnych experimentov sme ukazali, ze vybrané
markery oxida¢ného statusu su meratelné v slinach aj moci. Popisali sme, Ze u zdravych
jedincov koncentracie markerov obli¢kovych funkcii - mocoviny a kreatininu - v slinach su
velmi nizke (pod detekénym limitom), avSak su spolahlivo meratelné u pacientov s
obliekovym zlyhavanim. Dalej sa ndm podarilo validovat novy marker - extracelularnu DNA.
Na zéaklade tychto vysledkov povazujeme tento ciel za splneny.

Ciel 2. Definovat' technicku a biologicku variabilitu biomarkerov v slinach a moci
PreStudovali sme viaceré faktory biologickej a technickej variability spominanych
biomarkerov. Spracovanim vzoriek od zdravych dobrovolnikov sme zistili, Ze muzi aj zeny
maju mimoriadne vysoku intra- aj inter-individualnu variabilitu meranych markerov. DalSie
Studie su potrebné na detailné objasnenie tychto vysledkov.

Z technickych pri€in variability sme zistili, Ze zmrazenie a spdsob spracovania
(centrifugacia) vzoriek patria k najvyznamnej$im faktorom, ktoré ovplyvnuju koncentracie
danych markerov v slinach aj moci. Suhrnne, vysledky vyskumu viedli k zavedeniu
Standardizovaného protokolu pre odber a spracovanie mocu/slin za u¢elom ich
diagnostického vyuzitia. Aj tento ciel preto povazujeme za splneny.

Ciel 3. Popisat dynamiku biomarkerov v slinach a moc€i na réznych modeloch obli€¢kovych
chordb

Prostrednictvom viacerych experimentalnych modelov zlyhavania obli¢iek sme zistili, Ze pri
zlyhavani obli¢iek kreatinin a mocovina v slinach stupa. Na druhej strane, tento narast
koncentracii v slinach je v porovnani s plazmou zaznamenany neskér, preto sa neda hovorit
o v€asnych markeroch. Experimentalne vysledky sa nam podarilo potvrdit’ aj v klinickej
Studii u pacientov s poSkodenim obli€iek. Napriek tomu je mozné tieto markery pouzit na
neinvazivne domace sledovanie pacientov vo vysSich Stadiach renalneho poskodenia.
Popisali sme tiez dynamiku extracelularnej DNA aj jej podtypov v plazme aj moci poCas
progresie oblickového zlyhavania. Koncentracie niektorych jej typov korelovali so
zavaznostou/progresiou ochorenia. Zaujimavym zistenim je, Ze extracelularna DNA je
zvysena v modciv zavislosti od etiopatogenézy poskodenia obliCiek. Aj tento ciel povaZzujeme
za splneny.

V priebehu rieSenia projektu sme najdélezitejSie vysledky spisali do viacerych
impaktovanych publikacii.

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

The submitted project had three main aims, which we managed to achieve during the
project period.

Aim 1. Validation of candidate markers in saliva and urine on clinical samples

From the results of a series of clinical as well as animal experiments, we have shown that
selected markers of oxidative status are measurable in both saliva and urine. We have
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described that the concentrations of the markers of renal function - urea and creatinine - in
saliva are very low (below the detection limit) in healthy subjects, but are reliably
measurable in patients with renal failure. Furthermore, we were able to validate a new
marker - extracellular DNA. Based on these results, we consider this aim to be fulfilled.

Aim 2. To define the technical and biological variability of candidate biomarkers in saliva and
urine

We have studied several factors of biological and technical variability of the selected
biomarkers. By processing samples from healthy volunteers, we found that both men and
women have extremely high intra- and inter-individual variability of the measured markers.
Further studies are needed to elucidate these results in detail.

Among the causes of technical variability, we found that freezing and sample processing
(centrifugation) are the mostimportant factors affecting the concentrations of the markers in
both saliva and urine. In summary, the results of our research have led to defining the
standardized protocol for the collection and processing of urine/saliva for diagnostic use.
We, therefore, consider this objective to have been met as well.

Aim 3. To describe the dynamics of biomarkers in saliva and urine in different models of
kidney disease

Through several experimental models of renal failure, we have found that salivary creatinine
and urea increase in renal failure. On the other hand, this increase in salivary concentrations
is recorded later compared to plasma, so salivary creatinine and urea could not serve as
early markers of renal failure. We were able to confirm these results also in a clinical study
of patients with renal impairment. Nevertheless, these markers can be used for non-invasive
home monitoring of patients in higher stages of renal impairment.

We have also described the dynamics of both extracellular DNA and its subtypes in plasma
and urine during the progression of renal failure. Concentrations of some of its types
correlated with disease severity/progression. An interesting finding is that extracellular DNA
is increased in urine depending on the etiopathogenesis of renal damage. We consider this
objective to have been met as well.

During the presented project, the mostimportant results were summarized and published in
several impacted manuscripts.
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