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Antioxidanty a ich vyznam v prevencii rakoviny
Volné radikaly, oxidacny stres a onkologické ochorenia
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Genotoxikoldgia
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e zapalové procesy, stres...



https://www.cleanpng.com/png-free-radical-theory-of-aging-antioxidant-molecule-1311824/

Volné radikaly v aerobnej bunke

Volné radikaly (VR) — atomy, molekuly s nesparenym elektrénom

extrémne reaktivne a nestabilné

vznik v bunkach pri r6znych procesoch (dychanie, infekcia,...)
pozitivne ucinky — fyziologické procesy

negativne ucinky — poskodzovanie biomolekul (DNA, lipidy, proteiny)

koncentracia VR musi byt na fyziologickej Grovni, aby boli organizmu prospesné
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Oxidacny stres
Oxygen Superoxide anion Peroxide

o) -0, .052

, : . : 2 g 2

* nerovnovaha medzi antioxidantmi a VR . . .
® Vznik OS _ reaktlfvne formy kysllfka (ROS) Hydroilencl;’eroxide Hydroxyl radical Hydroxyl ion

2~2 +OH OH"~

vysoka koncentracia VR — poskodenie biomolekul

vznik ochoreni — rakovina, diabetes, Alzheimerova choroba, kardiovaskularne ochorenia...

Q“ OXIDACNY STRES S OXIDACNYM STRESOM 'f?
v désledku o o spojené ochorenia:

* konzumdcie tabaku a alkoholu
A * psychického vyéerpania/stresu

* nevhodného stravovania

v

solidne tumory

akitne a chronické infekcie ®

Oxidative stress kardiovaskularne ochorenia

* skodlivin zo zivotného prostredia alergie ©
hojenie ran ®

* chemoterapie a radioterapie exhausce/burn-out/CFS

* chronickych zépalov /‘; B ' % reuma *

* operacii

https://blog.antiaging.com/iron-oxygenation-free-radicals,
https://cdn.thinglin ‘api/image/861148446042619904/1024/10/scaletowidth



https://cdn.thinglink.me/api/image/861148446042619904/1024/10/scaletowidth
https://www.webnoviny.sk/ako-bojovat-s-oxidativnym-stresom-ktory-poskodzuje-bunky/
https://blog.antiaging.com/iron-oxygenation-free-radicals/

Antioxidanty

antioxidanty - obranna funkcia

detoxikacia bunky - boj s oxidacnym stresom

antioxidacny systém bunky: enzymy

vonkajsie AOX —
polyfenoly, karotenoidy...

lapace VR: vitaminy C, E,

How antioxidants reduce the free radicals
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https://www.yourhealthsupport.in/what-are-free-radicals-and-how-are-the-formed/
https://medicienterprises.com/wp-content/uploads/2016/06/antioxidant-free-radical.jpg
https://www.zoesuccessmktg.com/wp-content/uploads/2018/03/antioxdiants.jpg
https://www.purposefulnutrition.com/food-and-antioxidants/

Biologicka aktivita [atok

 prirodné ¢i chemické latky mozu vykazovat

Siroké spektrum biologickych aktivit

* priprava novych latok s cielenymi Inhibition

enzyme
activity

vlastnostami (vyssia ucinnost, lepsia

rozpustnost, postupné uvolfiovanie, nizsia

Anti-
angiogenic

toxicita, lepsie vyluCovanie z organizmu... activity



https://www.researchgate.net/figure/Various-biological-activities-of-Adenium-obesum_fig2_301847549

Medicinal lnvitro  lavive  Clinica
ooooooo Chemistry Studies Studies

Chemické latky @l@l@.‘l@l@)
* mnohé lieCiva obsahuju vo svojej strukture heterocyklus

* predmetom nasho studia su dusikaté herterocyklické zluceniny

 stanovenie a hodnotenie biologickej aktivity Studovanych latok
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https://www.researchgate.net/profile/DR_ANIL_KUMAR_Sharma/publication/260683286/figure/fig2/AS:614307410759685@1523473708163/Chemical-structures-of-some-heterocyclic-compounds.png
http://www.epj.eg.net/viewimage.asp?img=EgyptPharmaceutJ_2016_15_3_98_197580_f1.jpg
https://www.seekpng.com/png/detail/389-3896580_uhf-ultrasound-and-pa-in-the-drug-discovery.png

Vztah medzi Strukturou a biologickou aktivitou

e rozna chemicka struktura = r6zna biologicka aktivita

* mala zmena v strukture latky = velka zmena v biologickej aktivite

Chloro substitution on phenyl ring plays an adverse role in activity

2-bromophenyl

ICs50 = 164 + 0.40 uM IC59 =251+ 0.6 M IC50 =461 £ 2.5 uM
(Most potent in series) (drastic decline in the activity) (drastic decline in the activity)

Faisal, M., Saeed, A., Shahzad, D., Abdul Fattah,T., Lal, B., Channar, P.A.,Mahar, J., Saeed, S., Larik, F.A. (2017). Eur J of Med Chem. 141, 386e403



Metody studia biologickej aktivity

* Chemické metody (cell-free) — DPPH test, test redukcnej sily,...

* Biologické metody — in vitro — MTT test, kométovy test,...

— in vivo — rO0zne testy na laboratornych zvieratach



http://chimactiv.agroparistech.fr/en/aliments/antioxydant-dpph/principe
https://www.researchgate.net/profile/Olena_Bilyk2/publication/266945568/figure/fig1/AS:271503224733749@1441742821771/Examples-of-DNA-comets-obtained-by-comet-assay-in-peripheral-blood-lymphocytes-of-healthy.png
https://www.aaps.ca/wp-content/uploads/2015/07/lab-mice-ideal-subjects-300x200.jpg

Bunkoveé kultury
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e [udské pecCenové nadorové
bunky HepG2



https://www.sciencellonline.com/human-renal-proximal-tubular-epithelial-cells.html
https://clsgmbh.de/artikeldet.php?sprachnrs=2&sid=2bv11t49lt2e4s5msp8t7isho1&proid=800
https://www.lgcstandards-atcc.org/~/media/Attachments/Micrographs/Cell/HB-8065%20Low%20High.ashx
https://assets.fishersci.com/TFS-Assets/LCD/product-images/Nunclon-Sphera-Products.eps-650.jpg
https://i.ytimg.com/vi/CMRKKl9XSDU/maxresdefault.jpg
https://paintingvalley.com/drawings/petri-dish-drawing-5.jpg

DPPH test

e stanovenie antioxidacnej aktivity latok

reduckia DPPH radikalu

 farebna zmena roztoku

zmena absorbancie

DPPH radical Reduced DPPH



http://radio.cuci.udg.mx/bch/EN/Antioxid.html
https://image.shutterstock.com/image-photo/antioxidant-activity-dpph-method-260nw-366795518.jpg

MTT test

e stanovenie cytotoxicity a zivotaschopnosti buniek

e zivé bunky redukuju Zlty 3- (4,5-dimetyltiazol-2-yl)-
2,5-difenyltetrazolium bromid (MTT) na nerozpustny

fialovy formazan

Ra mitochondrial H;
Dehydrogenase

Pu zan

https://upload.wikimedia.org/wikipedia/commons/9/91/MTT Plate.jpg  http://www.biopcr.com/Shop/cellbioch/60990.html



http://www.biopcr.com/Shop/cellbioch/60990.html
https://upload.wikimedia.org/wikipedia/commons/9/91/MTT_Plate.jpg

Comet Assay Overview

Blood/Serum
Sample

Kométovy test

Yeast culture Tissue Sample
I |
Y detekcia pogkodenia buniek na l:lrovni DNA .........................................................................................

Analysis of a DNA Comet

e "Tail" =
Damage . . =

. (Chemicals Head" = damaged
DNA

* poskodenie DNA — tvorba chvostu kométy l orradiation) infoct DNA

FluorTqjl: llo'Head OC extent of DNA damage

* dlhsi chvost kométy = vacsie poskodenie DNA
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Damaged (relaxed) .

DNA in cells occurs Single cells are Electrophoresis and
from single-strand and embedded on agarose- fluorescent staining
double-strand breaks coated slides and lysed generate DNA "comets"

https://metasystems-international.com/site/assets/files/6029/metafer-1.jpg

podla http pted-tbn0.gstati imay 1dks TLWENNTWESKDC OLWoCHSAhbgh



https://metasystems-international.com/site/assets/files/6029/metafer-1.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn%3AANd9GcRzacnIx6wt1dkzTLWEnNTWE4kDCetXHnnjea8SOLWoCH5Ahbqh

, Micronuclei formation

Mikrojadrovy test

\
M_ononucleate Binucleate
» (e 22 %
Acentric -
L chromosome Micronuclel 3

» detekcia poskodenia buniek na urovni chromozémov

* Mikrojadra = mimojadrové struktury obsahujuce casti chromozomoyv, ktoré vznikli pocas

bunkového delenia a neboli zaradené do dcérskych buniek > (® f
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MICRONUCLEI NUCLEOPLASMIC
APOPTOSIS NECROSIS (chromosome loss BRIDGE

NUCLEAR BUD
(gene amplification)

or breakage) (dicentric chromosome)



https://media.springernature.com/original/springer-static/image/chp:10.1007/978-1-4939-1068-7_5/MediaObjects/311620_1_En_5_Fig1_HTML.gif
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRgtT66cvUgB65ORYiMaIxUh2B2P4dGpSw9B_t75vJOSnmFRVsC
https://www.researchgate.net/profile/Dwi_Ramadhani2/publication/259742049/figure/fig1/AS:613943559081985@1523386959047/Examples-of-binucleated-cells-without-left-and-with-1-center-and-2-right.png
https://forum.image.sc/t/micronucleus-count/13751

PACIENT

Vyznam a prinos nasej prace

Testovanie novych latok — ako potencialnych liecCiv
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 sStudium mechanizmu ucinku na bunkovej urovni

Choroby nevymiznu, ale priemerny vek Cloveka sa zvysi vdaka prevencii, diagnostike a

cielenej farmakoterapii...
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