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Scientific interast:

e Modulation of mechanisms leading to the generation of reactive oxygen and nitrogen
metabolites by phagocytes

o Effects of polyunsaturated fatty acids and products of their peroxidation on the metabolic
actrvity of phagocytes

e Mutual interactions of phagocytes with other cell types and extracellular matrix components

o Antioxidative properties of body thnds, diugs and natural compounds

e Role of myeloperoxidase m the regulation of vagcular physiology

e Redox regulation of mtracellular signaling

» Role of NADPH oxidases m the physiology of non-phagocytic cells



REAKTIVNI FORMY KYSLIKU A
DUSIKU A METODY JEJICH
STANOVENI




REAKTIVNI METABOLITY
KYSLIKU A DUSIKU

bézne vznikaji v organismu
fyziologicky i patologicky ucinek
volné radikaly, latky neradikalove povahy

volné radikaly - atomy a molekuly,
obsahujici neparovy elektron, vznikaji
odejmutim Ci prijetim elektronu

reaktivni castice, retézova reakce




ZDROJE VOLNYCH RADIKALU

ENDOGENNI
e Enzymatické systemy
o NADPH oxidaza
e NOS
o Peroxidazy
e Cytochrom P450
e Xantin oxidoreduktaza
e Autooxidacni rce.
e Proteiny obsahujici hem

e Elektronovy transportni
retézec mitochondrii
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EXOGENNI

e Slozky potravy

e Léciva

e UV zareni

e lonizujici zareni

e Znecisténé prostredi
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REAKTIVNI FORMY KYSLiKU A DUSIKU

Volné radikaly

Latky neradikaloveé povahy

Reaktivni formy kysliku

Superoxid O, Peroxid vodiku 1,0,

Hydroxylovy radikal HO- Kyselina chlorna HOCI

Alkoxylovy radikal RO- Ozon O,

Peroxylovy radikal ROO- Singletovy kyslik '0,

Reaktivni formy dusiku

Oxid dusnaty NO- Peroxynitrit ONOO-

Oxi1d dusicity NO,e Dusitany NO,
Dusi¢nany NO;
Nitrosyl NO*

e signalizac

ni molekuly

mikrobicidni latky

premeny a uvolnovani energie
enzymaticke komplexy



ZABIJECSKE MECHANISMY FAGOCYTU| ¢

Acidification

pH=~3.5-4.0, bacteriostatic or bactericidal

Toxic oxygen-derived
products

Superoxide O, hydrogen peroxide H,0,, singlet oxygen 105,
hydroxylradical OH’, hypohalite OCI~

Toxic nitrogen oxides

Nitric oxide NO

Antimicrobial peptides

Defensins and cationic proteins

Enzymes

Lysozyme—dissolves cell walls of some Gram-positive bacteria.
Acid hydrolases—further digest bacteria

Competitors

Lactoferrin (binds Fe) and vitamin Biz-binding protein

Figure 2-6 Immunobiclogy, 6/e.{& Garland Science 2005)



FAGOCYTOZA A OXIDATIVNI
VZPLANUTI




FYZIOLOGICKY VYZNAM NO

NELIROTRANSMITTER

e komunikace mezi
neurony v mozku

e relaxace cév

e endothelium-derived
relaxing factor (EDRF)

o (atherosklerdza -
nitroglycerin)
e zanetlivy mediator
e produkce RNS

REGEFTOR
ENDTHELIAL CELL
SMOOTH MUSCLE GELL
NITRIC OXIDE (NO)




OXIDACNI STRES A POSKOZENI
BIOMOLEKUL

- vznik > odbouravani ROS/RNS »» oxidacni stres
»»» vznik patofyziologickych stavu

Cil

Poskozeni

Nidsledky

nenasycené mastné
kyseliny v lipidech

ztrita dvojnych vazeb,

tvorba reaktivnich metabolitii
(peroxidy, aldehydy)

zménénd fluidita lipidi,
zmény v propustnosti membrdn,

vliv na membrdnoveé vizané en-
Zymy,

tvorba chemoatraktivnich ldtek
pro makrofagy

agregace a sitovani,
fragmentace a Stépent,

modifikace thiolovych skupin

zmény v transportu iontf,
vstup Ca™* do cytosolu,
zmény v aktivité enzymii

zlomy fetézce,

kifZové vazby fetézcl

proteiny a benzenovych jader amino-
kyselin,
reakce s hemovym Zelezem
Stépeni krﬁhu deoxyribozy, muface,
DNA modifikace a poSkozeni bdzi, |translaéni chyby,

inhibice proteosyntézy




Parameter Method

cell mmbers coulter-counter, ficroscopy

cell viability spectrophotometry, flow cytometry, microscopy
cell morphology TOICHOSCOpY

cell cycle flow cytometry

metabolic actvity as a measure of the number of wiable cells |spectrophotometry, lunmometry

oxmdative burst of neutrophils luninescence, flow cytometry

MPO actwity lunmescence, spectrophotometry

N syrthesis hunmescence, flow cytometry, spectrophotometry
total radical-trapping antiomdant pararneter lnnmescence

mdrndual antomdants spectrophotometry

liprd peromdation spectrophotometry

surface molecule expression flow cytometry

actvity of specific enzymes lunimometry, spectrophotometry




CHEMILUMINISCENCNI DETEKCE
METABOLICKE AKTIVITY FAGOCYTU

e premeéna chemické energie na svételnou (fotony):
luminofor + RONS — luminofor* — luminofor + svétlo

e |luminofory:
e luminol
e izoluminol
e lucigenin
e pholasin
e aktivatory:
o OZP
o PMA
o fMLP

o Cal
e stimulace LPS

CHEMILUMINESCENCE (kinetics)

PMA

ozpP

spontaneous

.
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luminometr Immunotech LMTOT1 (citlivy detektor + fotonasobic)



STANOVENI KONCENTRACE NITRITU
GRIESSOVOU METODOU

e neprimé spektrofotometrické stanoveni nitritu
v mediu
NO » autooxidace » nitrity, nitraty

stanovujeme nitrity po diazotaci sulfanilamidu a
kopulaci s N-(1-naftyl)ethylendiaminem

meéreni absorbance

pri 546 nm PRODUCTION OF NITRITES

vypocet koncentrace
Oj i - . I l

nitritu z kalibra¢ni
tlme(h
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krivky
stimulace LPS

nitrites (uM)
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