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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



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




REAKTIVNI FORMY KYSLIKU A
DUSIKU A METODY JEJICH
STANOVENI




REAKTIVNI FORMY KYSLIKU A DUSIKU

Volné radikaly

Latky neradikaloveé povahy

Reaktivni fo

rmy 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*

FCE:

mikrobicidn

( latky

premeny a uvolnovani energie
enzymatické komplexy
signalizacni molekuly



ZABIJECSKE MECHANISMY FAGOCYTU 2

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)



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

o
o000
X XX
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EXOGENNI

e Slozky potravy

e Léciva

e UV zareni

e lonizujici zareni

e Znecisténé prostredi
SOD Catalase

l Cu () l Fe (1)

OzT-‘ 02.' . H202 __.'H20+02

NADH/NADPH oxidase
Xanthine oxidase
Lipoxygenase
Cycloxygenase

P-450 monooxygenase
Mitochondrial oxidative-

'ONOO |

NO | Fenton reaction

"OH|




FAGOCYTOZA A OXIDATIVNI VZPLANUTI | e2¢2¢




OXIDACNI STRES A POSKOZENI BIOMOLEKUL | ess

- vznik > odbouravani ROS/RNS »» oxidacni stres

»» vznik patofyziologickych stavu

cil Podkozeni Nésledky
zménénd fluidita lipidd,
ztrata dvojnych vazeb, zmény v propustnosti membrin,
nenasycené mastné tvorba reaktivnich metaboliti | vliv na membrdnové vdzané en-
kyseliny v lipidech (peroxidy, aldehydy) zymy,

tvorba chemoatraktivnich ldtek
pro makrofagy

agregace a sifovani, zmény v transportu iontd,
fragmentace a §tépeni, vstup Ca*" do cytosolu,
proteiny modifikace thiolovych skupin | zmény v aktivité enzymii
a benzenovych jader amino-
kyselin,
reakce s hemovym Zelezem
stépeni kruhu deoxyribozy, mutace,
modifikace a poSkozeni bdzi, |translaéni chyby,
DNA

zlomy fetézce, inhibice proteosyntézy

kifzové vazby fetézci

- vyznamné mediatory IS »» imunitni a zanétliva onemocnéni



LIPIDOVA
PEROXIDACE

- enzymova
- neenzymova
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POUZIVANE METODY
DETEKCE




CHEMILUMINISCENCNI DETEKCE
METABOLICKE AKTIVITY FAGOCYTU

premena chemické energie na svetelnou (fotony):
luminofor + energie — luminofor* — luminofor + svétlo

luminofory:
e luminol

e izoluminol
e lucigenin
e pholasin
aktivatory:

o OZP

o PMA

o fMLP

o Cal

stimulace LPS

CL (RLU)

250+

200

CHEMILUMINESCENCE (kinetics)

PMA

0ZP

spontaneous

o~

20 40 60 80 100 120
time (min)




DALSI LUMINOMETRICKE METODY
ATP test viability

kvantifikace bunécného ATP » urceni poctu zivych

bunek
HO: N COOH . HO. o~ 8§ NP
Il '5\; \&_nl- r S Lucilerase ]l : { r +PP, + AMP + CO, + Light
~~N 5 ) Mg®* SN 8T
D-Lucifarn Croyluciferin

Stanoveni antioxidac¢ni kapacity metodou TRAP
zjisténi schopnosti test. vzorku vychytavat peroxylovy
radikal vytvoreny
generatorem AMPA

ANTIOXIDACNI KAPACITA 4-HNE

18000 -
dard I
Stan ar - tro OX 14000 - = trolox
12000 - —K
o) —
= 10000 0.1uM
€ —1uM
- 8000 - o
6000 - H
100 uM
4000 -
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2000 -
0 . . . . . .
00:00 07:12 14:24 21:36 28:48 36:00 43:12

¢as (min:s)




STANOVENI KONCENTRACE NITRITU
GRIESSOVOU METODOU

e spektrofotometrické stanoveni nitritu v médiu
NO » autooxidace » nitrity, nitraty
mereni absorbance pri 546 nm
vypocet koncentrace
nitritl z kalibrac¢ni
kFley PRODUCTION OF NITRITES

30 -
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ELEKTROCHEMICKA
DETEKCE OXIDU
DUSNATEHO




OXID DUSNATY

e radikal (lichy pocet valencnich elektronu)

e jedna z nejstudovanéjsich molekul poslednich let NC
(1998): Furchgott, Ignarro, Murad: za klicové objevy
tykajici se ulohy NO v kardiovaskularnim systému

e syntazy oxidu dusnateho:

neuronalni (nNOS = NOS1)

inducibilni (iNOS = NOS2)
epitelialni (eNOS = NOS3)

L-arginine L-citrulline




FYZIOLOGICKY VYZNAM NO 3

e komunikace mezi e Pl omnsces
neurony v mozku

SMOOTH MUSCLE CELL
MITRIC OXIDE (NDY)

e relaxace cév

e endothelium-derived
relaxing factor (EDRF)

o (atheroskleroza -
nitroglycerin)

.-_‘-r""J m

e mikrobicidni a
zanétlivy mediator
o produkce RNS




METODY STANOVENI NO A JEHO

METABOLITU

NEPRIME:

Chemiluminiscence
Griessova metoda
Fluorimetrické metody

— stanoveni sekundarnich
metabolitu (nitrity, nitraty)

— selektivita a citlivost
— casova narocnost
— drahé reagencie

PRIME:
Elektrochemické metody

+ primé stanoveni NO

+ selektivita a citlivost

+ minimalni spotreba
reagencii

+ jednoducha kalibrace

+ nizka porizovaci cena

+ stanoveni /in vivo



NO ELEKTRODA

e oxidace NO na povrchu elektrody za vzniku
potencialu (jednoelektronovy transfer z NO na
elektrodu za vzniku NO™)

e povrch elektrody uzpusoben k vysoké selektivité a citlivosti
k NO

e polymery metaloporphyrinu a metalophthalocyaninu

e NO reaguje s centralnim atomem kovu skrze N atom

»»> oxidace
Duo-18 ’__\’  Micromanipulator M3301
Now records data directly from NOMKII, EVOMX, I
Ag/ Sensing WPI 1502, pH electrodes and lon Selective Electrodes!
\ Element Membrane
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DEKUJI ZA POZORNOST




