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* Reactive oxygen species or ROS -

(superoxide, hydroxyl, and peroxy

radicals, and hydrogen peroxide) andg

+ Reactive nitrogen species or RNS

(nitric oxide and peroxynitrite).
(Hydrogen peroxide H,O,and
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Lipid peromdation

» However, a more

important activity of
physiological ROS and
RNS is their participation
in many enzymatic and

%‘ene catﬁzed processes.
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Free radicals induced changes in the cell

Free radical
generation is one of
the most regulated
processes in cells
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Role of reactive oxygen species in cell signaling pathways,

Oxidative stress: imbalance between ROS
and antioxidants

» Maintenance of optimal ROS and RNS
levels is a critical condition for normal
functioning of physiological processes.

» Disturbance of regulation of ROS and
RNS signaling might lead to the
activation of dangerous enzymatic
cascades and stimulation of numerous
pathological states including
cardiovascular diseases, hypertension,
diabetes mellitus, cancer and
carcinogenesis, inflammation, and
aging.

» Thus toxic effects of ROS and RNS
signaling can depend not only on direct
attack of these species on biomolecules
(although it might be true for reactive
hydroxyl and peroxy free radicals) but
to be a consequence of disruption of
their physiological levels due to
enhancement or reduction of reactive
species

Biochemical and biomedical aspects of oxidative modification. 2001
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Electrochemistry as a tool for estimation

Fig. 7 Square-wave voltammogram of: (&) vitamin E; (B) quercetin, (C) ascorbic acid and (D} capsaicin (10 pM), (E) equimolar
mixture containing vitamin E, quercetin, ascorbic acid and capsaicin at concentration of 10 pM, recorded at a glassy carbon
glectrode in a buffer solution at pH = 7.1. Instrumental parameters were: step potential d& = 0.001 V', square-wave amplitude £,

= 0.05 % and frequency of 10 H=z.



ROS and Ca2* are two cross-talking secondary messengers
in numerous cellular processes.

Interactions between Ca2+ and ROS signaling systems can
be both stimulatory and inhibitory.

There is a delicate balance between the beneficial and
detrimental consequences of Ca2* and ROS regarding the
mitochondrial function.

Capsaicin is TRPV1 receptor (Ca2* —channel) agonist.



Activation of TRPV1 receptors

Activators of TRPV1 Brain: burning, stinging,or
Endogenous itching sensations
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Molecular mechanisms of apoptosis=two ways
leading to cell death

Death Ligand
TNF-alpha, FASL TRAIL

"33 B DeathR
SATRINSIC PATHTAY I' rT::;,.Fz;?%*:;s
Cronrointy 8 LR

O TRy
SRR A0 asaal b ALY
ST

.l'li':.::n.\ y

' . ' Adaptors

/ FADD, TRADD

DISC

Aut.o ca!:alytic Procaspase-8
Activation BID

—

@=—=¢@) —> BiDCleavage
Caspase-8

Mitochondrial Membrane
Destabilizes - releasing
cytochrome C

o=® ()
Caspase-3/7 .
Activation of Cytochrome C
C -9
==

Cyctochrome C
dATP

APOPTOSOME




Methods for determination of cytotoxicity
of capsaicin MTT and LDH assays

* MTT assay

» Colorimetric analysis for measuring the metabolic activity of living cells

» MTT ((3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) —yellow
is reduced to violet-blue formazan product

» Method principle :

N




Methods for determination of cytotoxicity
of capsiaicn: MTT and LDH assays

* LDH assay
» Method for estimation of cell membrane integrity

» LDH (lactate dehydrogenase) is an intracellular enzyme and it
leaks at extracellular compartment in the case of cell necrosis

(cell death)
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Concentrations of capsaicin (um) Ethanolic capsicum extracts

» Effect of ethanolic Capsicum extracts
(obtained from Capsicum genotypes:
Vezena, Feferona, Bombona, Sivrija)
on cell viability (MTT assay) treated for
1, 6 or 24 h. Viability of the cells was
compared to negative control (DMEM).

¢ Effect of different capsaicin concentrations
on cell viability (MTT assay) on B104
neuroblastoma cells, incubated for 1, 6 or 24
h. There is a significant difference in the
results for the effect of 100 uM capsaicin for
1 h compared to the effect for 6 h.
Significance: # (p < 0.05), **(p < 0.01) vs.
DMEM.



ROS and genotoxicity ...for further studies

Physiological positive effects of ROS
2 Kill microorganism
a Second messenger (H,0,)
0 Cellular differentiation & proliferation
0

Regulate signal transduction &
transcription

= Cytokines and growth factor receptors (EGFR, PDGFR,
VEGFR, receptors of TNFa, IFNy and IL-1B)

= Non-receptor tyrosine kinases (JAK, Src, MAPK and PI3K)
= Protein tyrosine phosphatases
= Serine/Threonine kinases (Akt, PKC and MAPK)

= Nuclear transcription factors (NFk B, AP-1, NFAT, HIF-1 and

Nrf2)
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Oxidative Stress and Oxidative Damage in Carcinogenesis, Toxicologic Pathology, 38: 96-109, 2010
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