Abstrakt

Vzhledem k rozSifujicim se aplikacim radioterapeutickych metod nabyva
studium vlivu zareni na latky pfitomné v organismu stale vétsi vyznam. V této praci
byla studovdna enzymova aktivita kataldzy z hovézich jater a peroxidazy (HRP,
glutathion peroxidaza) po jejich ozareni ionizujicim zafenim. Ozareni se provadélo
radionuklidovym zdrojem ®°Co Gammacell 220 s dadvkovym pfikonem 7 Gy.h™.

Enzymova aktivita kataldzy byla mérfena pomoci katalytického rozkladu
peroxidu vodiku za konstantni teploty a tlaku. Tato metoda je jiz fadu let vyuzivana
pfi studiu vlastnosti tuhych oxidovych, sulfidovych a kovovych katalyzatorl. Jeji
podstatou je sledovani kinetiky rozkladné reakce méFenim objemu kysliku
uvoliiujiciho se béhem reakce. Méreni bylo provedeno tak, ze byl do roztoku
kataldazy ve fosfatovém pufru temperovaného na 37°C pfidan roztok peroxidu
vodiku. Po uzavfeni aparatury byl méren ¢as nutny k uvolnéni definovaného objemu
kysliku. Postupné byly nalezeny optimalni koncentrace kataldzy i peroxidu vodiku
tak, aby reprodukovatelnost i opakovatelnost vysledk( byla co nejlep$i. Studium
vlivu ionizujiciho zafeni na roztoky kataldzy o rdzné koncentraci potvrdilo, Ze
s rostouci davkou v intervalu 0 - 1000 Gy rychlost rozkladné reakce klesa. Dale bylo
prokazano, Ze s rostouci koncentraci enzymu vliv zareni na rychlost rozkladné
reakce klesda, coz je patrné zejména pfi malych davkach zareni.

Pro meérfeni aktivity peroxidazy byla zavedena modifikovana standardni
metoda vyuzivajici UV-VIS spektrofotometrie. K roztoku peroxidazy ozarené
davkami 0 - 600 Gy zareni gama byl pfidan 3,3',5,5'-tetramethyl-benzidin (TMB)
v acetatovém pufru, peroxid vodiku a po inkubaci kyselina chlorovodikova. Poté
byla mérena absorbance roztoku pfi vinové délce 451,5 nm. I zde bylo prokazano,
Ze navrzenou metodikou Ize s dostatecnou presnosti a reprodukovatelnosti stanovit
zavislost absorbance roztoku pfi 451,5 nm na aplikované davce zareni, a ze

s rostouci davkou absorbance roztoku pfi 451,5 nm klesa.



Abstract

The aim of this work was to investigate enzymatic activity of two enzymes -
catalase from bovine liver and peroxidase (HRP, glutathione peroxidase) - after
their irradiation by ionizing radiation. Enzymes were irradiated by ®°Co Gammacell
220 with dose rate 7 Gy.h™.

The enzymatic activity of catalase was evaluated by catalytic decomposition
of hydrogen peroxide at constant temperature and pressure. This method is based
on monitoring the kinetics of the decomposition reaction by measuring the volume
of oxygen released during the reaction. The solution of hydrogen peroxide was
added to the solution of catalase in phosphate buffer tempered at 37°C. To achieve
the best possible reproducibility of measured data, it was necessary to find optimal
concentrations of both catalase and hydrogen peroxide. Following effects of ionizing
radiation on solutions of catalase were found: The rate of reaction decreases with
increasing dose in the interval 0 - 1000 Gy. The influence of ionizing radiation on
the rate of reaction is suppressed at higher initial concentration of enzyme, as was
observed especially at small doses of radiation.

For peroxidase activity measurement the modified standard method using
UV-VIS spectrophotometry has been established. To the solution of peroxidase,
irradiated with doses varying from 0 to 600 Gy of gama radiation, was added
3,3',5,5'-tetramethyl-benzidine (TMB) in acetate buffer, hydrogen peroxide, and
after incubation hydrochloric acid. Than the absorbance of the solution at
wavelenght 451,5 nm was measured. It was shown that using this method, it is
possible to determine the dependence of enzymatic activity on the dose with

sufficient accuracy and reproducibility.
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