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Citotoksi¢ni efekat nanocestica CeOz2 na kancerskim éelijama
kolona (HT-29)

Ivana Lj. Milenkovi¢, Ksenija Radoti¢, Milo§ Mojovic¢®, Milica Pesi¢*
Institut za multidisciplinarna istraZivanja, Univerzit u Beogradu, Kneza VoSeslava 1,
11000 Beograd, Srbija
*Fakultet za fizicku hemiju, Univerzitet u Beogradu, Studentski trg 12-16, Beograd, Srbija
**Institut za bioloska istraZivanja "'Sinila Stankovic", Univerzitet u Beogradu,
Despota Stefana 142, 11060 Beograd, Srbija

Terapija zratenjem se uobitajeno koristi za tretman kancera kolona. Dodatno se razna
antioksidativna sredstva, kao $to su nanocestice cerijum-oksida (nanoCe03), istraZzuju kao
pomocna terapija. CeOz pokazuje aktivnost superoksid-dismutaze (SOD) i mimetitku
aktivnost katalaze, koje su zasluzne za njegovo antioksidativno ponasanje. Medutim,
dugotrajno izlaganje ¢elija veéim koncentracijama nanoCeQO:z dovodi do disfunkcije
antioksidativnog sistema, indukovanja unutarcéelijskog oksidativnog stresa i naknadne
citotoksi¢nosti u ¢elijama. Cilj ovog istraZivanja je bio ispitivanje citotoksi¢nog efekta
nanoéestica CeO2 na kancerskim ¢elijama kolona HT-29 i razvoj odgovarajuce metode za
pracenje ovog efekta. MTT test je pokazao niZu citotoksi¢nu aktivnost u odnosu na
standard cisplatin (kori$¢ene koncentracije 0 do 100 pM). EPR detekcija ukupnih radikala
spinskom probom TEMPONE i detekcija OH radikala fluorescentnom spektroskopijom su
pokazale da su ¢elijski mehanizmi za uklanjanje slobodnih radikala manje efikasni kod
celija tretiranih sa CeOz, ¢ime se objasnjava citotoksi¢nost ovih nanocestica na kancerskim
celijama kolona.

Cytotoxic effect of nanoceria on colon cancer cells (HT-29)

Ivana Lj. Milenkovi¢, Ksenija Radoti¢, Milo§ Mojovi¢*, Milica Pesi¢**
Institute for Multidisciplinary Research, University of Belgrade, Kneza ViSeslava 1,
11000 Belgrade, Serbia
*Faculty for Physical Chemistry, University of Belgrade, Studentski trg 12-16,
Belgrade, Serbia
**Institute for Biological Research “Sini$a Stankovi¢”, University of Belgrade,
Despota Stefana 142, 11060 Belgrade, Serbia

Radiotherapy is commonly used for the treatment of colon cancer. Additionally, various
antioxidant agents, such as nanoparticles of cerium oxide (nanoceria, nanoCeQz), are
being investigated as the adjunctive therapy. CeO2 shows the activity of superoxide
dismutase (SOD) and catalase mimetic activity, which are responsible for its antioxidant
behavior. However, prolonged exposure to higher concentrations of nanoceria cells leads
to the dysfunction of the antioxidant system, induction of intracellular oxidative stress
and subsequent cytotoxicity in cells. The aim of this study was to investigate the cytotoxic
effect of nanoparticles of Ce0Q:z in colon cancer cells (HT-29) and the development of
appropriate methods to monitor this effect. MTT test showed a lower cytotoxic activity
than the standard cisplatin (concentrations used between 0-100 pM). EPR detection of
total radicals using a spin probe TEMPONE and detection of OH radicals by fluorescence
spectroscopy have shown that cellular mechanisms for the removal of free radicals are less
efficient in cells treated with nanoceria, which explains the cytotoxicity of these
nanoparticles on colon cancer cells.
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