Mgr. Martin Suchan 2010 Hradec Kralové

Abstrakt

Cil: Prace byla zattena na studium transportu albuminu in vitro ponakcimul&nich
burg¢nych studii a s vyuzitim dvou typalbuminu - albuminu zr@ného techneciem-
99m a FITC-albuminu zianého fluoresceimi sondou. Satésti prace bylo asteni
optimalni gipravy a hodnoceni kvalitf™Tc-albuminu. Cilem bylo porovnat akumulaci
obou tym albuminu v ledvinnych hikach, zjistit vliv vybranych faktdr na akumulaci
albuminu, stanovit typ mechanismu transmembranovéhensportu albuminu

a zpracovat ziskané vysledky do formy odbornéiteekého séeni.

Metody: Ke zn&eni albuminu techneciem-99 bylo pouZzito optimaleo®ho postupu
za pouziti nizkého pH, vysoké koncentrace albunaimptimalni koncentrace cinatych
ionti. Radiochemické&istota®®™Tc-albuminu byla ofovana chromatografii na pagi
Jako bugc¢né in vitro modely byly pouzity izolované nativrddvinné biiky potkana
a standardni linie ledvinnych tubuléarnich Bkirprasete LLC-PK1. V akumuiaich
studiich byl sledovan uptake albuminu v zavislostiteplog, case, slozeni inkuldai
smesi, pritomnosti inhibitoru transportu a byl hodnocen wixperimentalnino modelu.

U LLC-PK1 burek byl téZ testovan vliv staburgk na miru akumulace albuminu.

Vysledky:Kvalita preparatu zr@ného®™™Tc-albuminu byla po ifpraw velmi vysoka,
avSak stabilitni studie ukazala vyznamny poktgstoty kEthem rekolika hodin.
Akumulace albuminu ledvinnymi likami byla anérna pa@tu burek. Akumulani
parametry ®™c-albuminu a FITC-albuminu v ledvinnych ikéch potkana byly
podobné. Mira akumulace albuminu mladymi LLC-PKXikami byla oproti bitkam
starSim gkolikanasoba mensSi. Experimenty s potkanimiikami ukazaly pblizné
3x vys&i uptaké®™Tc-albuminu neZ u bk praseéich. Ri inkubaini teplo 2 °C klesl
uptake obou tyfp albuminu potkanimi hikami piblizné na 20 — 25% ve srovnani
s inkubaci g 37 °C.

Zawr: Vysledky akumulanich studii dosazené saba typy albumif jsou srovnatelné
a pro studium transportu albuminu in vitro jsou Xgelné oba typy. # pouZiti
buréénych linii je ¥eba brat v Gvahu jako faktor oulwujici transport st& burgk a typ
pouzitého modelu. Aktivni transportni systémy neimot u mladych buk jese
adekvatg vyvinuty. Nativni butky mohou vykazovat vySSi aktivitu transportniho
systému pro proteiny. Vysledky potvrzuji, Ze uptateuminu v ledvinnych hikach

je z velkécasti zaji§ovan aktivnim transportem.
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Abstract

Objectives: This thesis was aimed at studying an albumin parisin vitro using

a series of accumulative cell studies with two symé albumin - albumin labelled
with the mentioned radioisotope — technetium-99md aftuorescent labelled
FITC-albumin. Our task was to verify appropriateogedure of albumin labelling
and radiochemical purity. The tasks were also tompmare accumulation
of FITC-albumin and®™Tc-albumin in kidney cells, analyze the impact efested

factors on albumin accumulation and determine albutmansmembrane transport

mechanisms. Next objective was to cast the reguttee form of a scientific statement.

Methods: A low pH, high concentration of albumin and optimuatio of SA" ions.
The radiochemical purity of labelled albumin wagsified by paper chromatography.
Isolated kidney rat cells and standard line of kitubular pig cells were used as cell
in vitro models. Effects of time, temperature, casigon of incubation medium
and transport inhibitors were studied in accumatagxperiments. Connection between

age of cells and albumin accumulation rate wasiatlicht LCC-PK1 cells experiments.

Results:Very pure labelled® Tc-albumin was prepared with decreasing radiochaimic
stability after a few hours. The accumulation dfushin by kidney cells was directly
proportional to the number of cells. Accumulaticargmeters of*™Tc-albumin and
FITC-albumin were similar in rat kidney cells exipeents. Aloumin accumulation rate
in young LLC-PK1 cells is compared to older cekveralfold lower. Approximately
3x higher uptake of’Tc-albumin was observed during rat cells experimenmpared
to pig cells. Accumulations of both albumin typesres decreased to 20-25%

after incubation at 2°C in kidney cells compare@T6C incubation.

ConclusionsFITC-albumin and®™Tc-albumin accumulation studies results are almost
equal and both albumin types are acceptable faunalb transport study in vitro.
Because of transport interference it is importarlbok at cells age and type of selected
model in cell-line experiments. Active transport aimanisms of young cells do not
appear to be appropriately developed. Native celssy have more active protein
transport system. The results confirm that largamanent of albumin uptake in kidney

cells has an active character.
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