Y. OkucnutenbHbLIU
cTpecc



HomeHKNnaTtypa pasnuyHbIX
doopm Kucnopopga

-{)-() - TpunneTHbIN KUCnopoa
{OcHOBHOE€ KBaHTOBO®E
COCTOAHHE)

-0 : CuHrneTHbIM KMCNoOpoOA

-{-() - Cynepokcup

- O-0O - H Nepuapokcun pagukan
H : O-O : H Nepekuceb

H: O - Iuapokcun pagukan

H: O : 'mapokcun noH

H: O:H Bona




CTap,MM aKTVIBaLI,VII/I Kucriopoaa

‘0-0 - -0-O0:H
+22 \/ ‘_21 ;

H:0-O:H

l -8.8

CBOBOOHAA
SHEPIna HO+HOH
Kcal/mol l -53.7

H:O:H

HeakTnBupoBaHHbLIM Kucropog — Oupagukan. M3 aToro TpunmeTHoro crartyca OH
MOXET OblTb aKTUBMpOBaH NMBO peBepcuen CrmHa no O4HOMY W3 HeCNapeHHbIX
3JIEKTPOHOB C (PbOPMMPOBAHNEM CUHITIETHOIO CTaTtyca Unu BOCCTaHOBIIEHNEM.

1-ad peakuuss BOCCTaHOBIeHMA — obpasoBaHue cynepokcuaa. [locnegyrowme
peakuumn doopmMupyroT nepekucb, OH-pagukan v Boay.




MCcTOYHUKKN paguKanoB Kucnopoga

* - QHOOrEeHHbIe
* - 9K30reHHbIe



1. SHAOreHHbIe UCTOUYHUKM
A. Peakuuna ®eHTOHa

Peakuna ®eHToHa, onHCaHHaA
1. 18041

Fe®t + H,O, » Fe™ + «OH+ OH

B ononornyeckux cucremax
HeXBaTKa BOCCT. XKenes3a

7. KOMNeHCHpyeTcA ero odpasoBaHHem
H3 OKHCNEeHHOro

e, + O, > O, +eQH+ OH

Fe*t + H O, > Fe** +eOH + OH~

© O] + Fe™t — Oy + Fe**




b. OkucnurenbHoe
cbochopunupoBaHue

CyKuuHar Gymapar

Alternative

Complex Complex :
oxidase

=== T10on

Complex

cytochrome C




B. MukpocomMmHass MOHOOKCUreHa3Has
cucrtema

RH _ P430

ROO P450

SRR

_|_

| P450




[. [lepokcucomMbl U IMMUOKCUCOMBI

* - OKUCNEHWNE XUPHbIX KUCIOT
* - LMK MMMOKCUINBHOW KNCMOTbI: rmukonart
oKkcmnaasa — NpoayLMpyeT Nepeknchb

- KcaHTMHOKCKAaasa, ypartokcmagasa u
HALH okcnaoasa — obpasyloT cyrnepokecua
aHNOH



[lonumopdHosaepHbIE NEUKOLIUTLI UMEIOT TPU
dpepMeHTaTuBHblEe cUcTeEMbI reHepauunn AKM :

NADPI

-okcugasy (MembpaHOCBA3aHHYI0),

nepokcmaasbl - muenonepokcugasa (MIO)

B HEUTpodounax v

903nHOUNbHasA nepokcmaasa (AM0O) B
903nHOMNax

- " NO-cuHTasy .



Moonenb HALI®H-okcuga3sHoro
KOMMJIeKca

Be3nkynapHbii
npoceeT WK

BHEKNEeToOYHOe
NPOCTPAHCTBO

MeMbpaHa

uHTOonNaszMa

+

C-koHewl b6enka copmupyet
LUTONSIa3MaTUYECKYO rMooynsapHyro
obnactb psagom ¢ FAD-npocTeTu4yeckomn
rpynnou n CautomMm cBsi3biBaHUSA C
cyoctpatom NAD(P)H. N-koHey
coaepXxuT 6 ruapodoOHbIX Y4acTKOB,
¢dopmupyrowmux anbca-cnupanm,
cBsi3aHHble ¢ MeMOpaHou. OHuU xe
dopMUPYIOT NPOTOHHbIN KaHan. OcTtaTku
rmctmamHa B cnupanax 3 m 5
KOOPAWHUPYIOT aTOMbI XXefne3a B LleHTpe
rema.



AxktnBauma NAD(P)H-okcuaashbl

®ocponunupoBaHne

MeMOopaHa

AKTMBHBIN %
KOMMNJIeKC 0,




OeHngporpamma BackynspHbix Nox 6enkoB
(7 6enkoB y YyenoBeka)

- gp91phox human
I gp9iphox mouse
""" gp9lphoxboune

<~ Nox3.human
A __. Noxl.human ‘

. Nox1.rat
——ou _____ Nox4.human ’

= . Nogd.mouse

——Nox dictyostelium

Duox2 human
Duox2 pig
Duox1 human

Duoxz.drosophila

MNox5.human ‘\“\oe-ouoﬂ




Knaccbl Nox 6enkoB

Nox5 (BnHHHBbIN)
®nason. GhREnE;
AOMeH Aduen
MeMOpaHa
BHeEKNeTo4YHoe
NPOCTPaHCTBO
91phox 5
l%%ﬂp MepokcuaasHbIn duox 1/2
Nox3 AOMEH Ce-duox1
Nox4

NoX5 (koporkmii)




Tononorna Nox 6enkos

Nox1, Nox2 (gp917°%), Nox3, Nox4a:

Nox5:
Bce Ge/IKH IMEIOT KOPOBBIT KOMITOHEHT gp9 179% or Nox2,

Ca-cpmpIBarongni y4acrok EF, onn BR/EO 0T

6 rivpo P odHLIx, MEMOPAHO- (B3 AHHBLIX
CerMEHTOR H HECKOILRO KOHC¢DBATHEHLIX MOTHEOB.
BORJIeIeHHBIX B (BAlhIBaHIE NAD(P)H, FAD, i1 JBa rema.
NOXS COTenEIT TOTIOJHITTEThHHL I

Ca-cesnpmarounni viacror EF, Toraa kak Duoxl -2 ORCIIAIBI
IMeT JBa Ca-CBAILIBAUMX VIACTRA 1 EF

H BHCKJICTO'THL I e POR (MIATHBIT JTOMeH

EF-Hands

[Duox1, Duox2:

Poroxidase




HALO®PH-okcnpasa parouUTOB (cnesa)
N KMLLUEeYHUWKA (cnpasa)

NADPH

NADP* + H*

NADP* + H*




BHyTpuknetoyHoe obpasoBaHune nepeKkncu
VSMC-kneTkax (TopakanbHasi aopTta) C
ncnonb3oBaHuem cdnyopodopa DCF-DA




2. OK30reHHbIe UCTOUYHUKWN

.- OKCVI,EI,I:I d30Ta B CUrapeTHomMm AbiIMe
(1000ppMm)

e - Conun Fe n Cu

» - XpOHNYEeCKME BOCnaneHunsa, Bbi3BaHHbLIE
MHAEKLINAMM



MexaHun3mbl aencteua. MuwieHn
ana POK n POA

 J[lunnabl kKNeTo4yHon MmemMmbpaHsbl
e IHK
* benku



1. OKucnutenbHoe noBpexaeHue
nunuaos

ROOH + Fe*t - OH + RO e+ Fet

l'u,nponepelmcu nunuaoe HeCTabHNbHbI B NMPHUHCYTCTBHH
Kenesza v Apyrux metannos.

ROHH oyper yyacteoBaTth B peakuu D eHToOHa ¢ odpasoBaHHeM
peakTHBHBLIX ANKOKCH-pagHKanoB




[MOJ1. NMepokcupgauus

NTIMHONMeHOBOWU KNCNOTbLI
12 iy

fipoaykibl

nerpasauM

A
R

~.
-0:0

-0:0 -

T'napoxcmn pagukanx oraumaeTt H ot C-11 mesxay e ofiHoill cea3ew ¢ GopMiIpor aHmem
H20. Hexpartka s1exkTpoHoE Mexxay 9- i 13- C npeacTaB AT pe3oHAHCHVIO CTPVKTVPY.
T prorine THEIF KHCJTIOpOX, K. HMeeT 2 HecIapeHHBIX JIeKTPOHA, MOJKeT NPHC0e JHHATE A K
3TOMH cTpYKTYpe v 9- mmix 13C- ¢ popmuipor aHIIeM mepoK cH-pagHK AJIa




TepmuHauumsa [OJ]

Rei+Re > R—R
R e +ROOe - ROOR

ROO ® +RO0® — ROOR + O,

TepMMHaUMA NPOUCXOAUT B TOM clyvae, Kkoraa
yrnepon- unu rnepokcu-pagukanbl

B3aUMOAENCTBYIOT, hOPMUPYS KOHBOMMpOBaHHbIe
NPOAYKTbI




2. OKncnutenbHoe noBpexaeHue
benkoB

OKkcupgaTuBHaA aTaka Ha O0eriku BbI3bIBaerT:

- cant-cneundpunyHblie mogudunkauum
aMUHOKUCHOT

- pparmeHTaLUIO NENTUOHOU LIENU
- arperauuio nonepevyHo-CLUNTbIX NPOAYKTOB
- U3MEHEeHUe INeKTPUYECKoro 3apspa

- yBerinyeHme YyBCTBUTENbHOCTHU K
npPoTeonun3y



3. OKucnutenbHoe noBpexaeHue
OHK

MHo)XecTBeHHbIe NOBPEXAEHUS,
KakK caxapoB, Tak 1 OCHOBaHUMW.

NHayuupyloTca myTauuu, B TOM Yncne
Oeneunn n netanbHble reHeETUYECKNE

OedEKThbI



Peakuum
OH* ¢ Nnupn-
AnMHaMMm

HN"' CHG

o N H

thymine

S 1 |
N "["on
- 4 -
O N" \H

C5-OH-adduct radical (87%)

NH-

N =~ H
=J% I OH
O~ SR

H
C6-OH-adduct radical (-10°%:)

o
L _CHs
HN - OH
bl o -~ <
- N H
H

5-OH-adduct radical (60%%:)

o
AL _CHa
HN™ ¢

e o~ OH
H

6-OH-adduct radical (302%)

o .
N~ -CH2

o N “H

allyl radical (10%%)




0

0
MN g‘ 4"20 HN OH
ObpasoBaHue o)\.. —t o)\ |
H
npoayToB U3 C5-OH- N7 N "
LUNTO3NHA uracil glycol 5-hydroxyuracll
.N“;
+H;0
NH; -2, +H;,0 or NH, NH,
H - H
= +°2. '°2 » +H2° = H N = H
17 Yron > |7 o i . PO ]
O)\ 0)\ H
N H N
H n o H
C5-OH-adduct radical cytosine glycol S5-hydroxycylosine
of cytosine
NH 0
H H
+0, +H' NZ “NHy +H0 HN OH
07 N \y 0 H
H H
5-hydroxy-6-hydrocytosine S5-hydroxy-6-hydrouracil




Q

(¢}
CH3 -
Sai -e,+H,0 or Ha
{ i HN
I +02, '02. » +H20 OH
O N H o=~ *
H a L
C5-OH-adduct radical
of thymine thymine glycol
0
- > H
+e, +H 2o HN g
A\ 3
o N i
H
5-hydroxy-6-hydrothymine
0
CHa . N P
HN 2 '0'02. '02 ’ ¢H20
Yo o * H
OH o N H 3
P ‘
5-hydroxy-5-methyl-
C6-OH-adduct radical s e
of thymine
0o
HN l CH,0H
» J\
< . -, +H,0  or o B
CH; - -
HN | +0,,-0;7, +H,0 5-(hydroxymethyljuracil
0‘ ‘Lq (o]
CHO
allyl radical I HN

A I

O6pasoBaHue npoaykToB U3 C5-nC6- °°

OH apgayKTOB TUMUHA

S-formyluracil




NH, 0

H

/iOH +0,, +H* ;L/ ‘NH:I +H20 HN OH
..-ozﬂ = J\

o)\ o \o

H
C5-OH-adduct radical 5-OH-6-hydroperoxide 4-amino-5-hydroxy- dialuric acld
2.6(1H,5H)-pyrimidinedione
| |
NH;
0=C |
o]
'L /ﬁo" HN +H* HN
P At T oA
H
(o]
N - M OH o u
trans-1-carbamoyl-2-0x0-4,5- S5-hydroxyhydantoin alloxan
dihydroxyimidazolidine
m, NH’ NH: NHz
e~ bl o N NP N7 -OH
N — — | e |
o)\ él\ o i H OH
NT NH H 0 OH 07 "N
H H H
C6-OH-adduct radical 6-OH-5-hydroperoxide 4-amino-6-hydroxy- 5,6-dihydroxycytosine
2,5(1H.6H)-pyrimidinedione
-NHy , +H;0
O6pasoBaHue npoaykTos U3 C5- l 3 4He
n C6-OH agayKToB UUTO3NHA B ” o

NMPUCYTCTBUU KMCopoa4a
pPUcyT PoA HNJ\[/P “NJE OH
OJ\N/’%'L OJ\
H H
isodialuric acid 5.6-dihydroxyuracil




Peakuuum OH" ¢
nypuHamu

0
HN .
J\|\>—H+OH—
H N7 X, N
2 N H

guanine

HN \
HzN’KN >_N
wo H

C4-OH-adduct radical

OH
N
HN
Lo Je
N
H-N .
2 N b

C5-OH-adduct radical

o L
HN | N><o|.|
H
H Nk\ N
2 N 5

C8-OH-adduct radical




0 0 o 0
¢ CH, CH,OH CHO
HN
M o KN oH HN H | HN |
H H H H

H H
S-hydroxy-6-hydro- thymine glycol 5,6-dihydrothymine S-hydroxymethyl- S-formyluracil S-hydroxy-5-methyl-
thymine wracil hydantoin
NH
NH; NH, NH, NM,; | 2
H o=C
N :u NZ OH NZ l o N | H
02\ oH o)\ l c)\ H 0)\ ! -
N M N N N7 H )\ H
H H H H 0 : OH
cytosine glycol S-hydroxycytosine  5.6-dihydroxycytosine  S-hydroxy-6-hydro- rans-1-carbamoyl-2-oxo-4,5-
cytosine dihydroxyimidazolidine

0 0 0 ?
M H H
HN OH HN H o wN oH N oM Hi HN HN
()\ OH 0* l ()\ I OJ\ 0* s 0)\ O}\
H N M i N H OH N "
H H H H H

H H
uracil glycol S-hydroxyuracil  56-dihydroxyuracll  S-hydroxy-6-hydro-  S-hydroxyhydantoin alloxan 5,6-dihydrouracil
uracil
H; /'Q/ H, 0
N
NZ | N\>—on NP ] NHCHO 7 | "\>_H H»L | \>_°" HN | CHO M=N>(0 o
| HN
n*\,‘ N "k\n/\un, MOJ\N N HNT Sy : u,n’l\,‘ NH, N=
H H NH,
8-hydroxyadenine 4,6-diamino-5-form- 2-hydroxyadenine B-hydroxyguanine 2,6-diamino-4-hydroxy- oxazolone
amidopyrimidine SHormamidopyrimidine

OCcHOBHble NPOAYKTbI OKCUAATUBHOro noBpexaeHns AHK




HO—CH, CHy HO—CH,
OH H OH H H H

2-deoxypentose-d-ulose  2,5-dideoxypentose-4-ulose 2 3-dideoxypentose-4-ulose

{
P—O_CHZ CH;; I
(ﬁ—dqﬂ Q—UN P—0—CH,
H
H ? H

0
||3 ~ P H H
2-deoxypentose-d-ulose  2,5-dideoxypentose-d-ulose  2,3-dideoxypentose-4-ulose
(within DNA) (as a 5"end group) (as a 3end group)

OCHOBHbIE NPOAYKTBI OKCUAATUBHOrO NoBpexaeHNA caxapos [HK




2-deoxypentose-4-ulose 2,5-dideoxypentose-4-ulose 2,3-dideoxypentose-4-ulose

(within DNA) (as a 5'-end group) (as a 3-end group)
l { ¢
P— P—0— P—O—CH
o"—CHz’o\ 'tz‘..OH 2 0 OH
H W0 H
H H TH H H
0O H 0 ‘|3 H
2-deoxypentonic acid lactone erythrose base-free site
(within DNA) (within DNA) (within DNA)
7
H-C base
! g
- H
Huﬂ ? H |T‘° O H
OH H T H P~
2-deoxytetrodialdose 2-deoxytetrodialdose  glycolic acid 5'-aldehyde
(as a 5-end group)  (as a 3'-end group) nucleoside

(as a 5-end group)

OCHOBHbIE NPOAYKTbI OKCUAATUBHOIO NOBpPEXAeHUS
caxapos [JHK




8,5'-cyclo-2'-deoxyguanosine
(5'R- and 5'S-diastereomers)
(within DNA)

-, -H*

O6pasoBaHue UMKNOAeOKCUryaHO3MHA
B OTCYTCTBUU KMUCNOpoAda




0 OH
M N—CH,
. O —
o~ H
|

CH
DNA -A -
~HN-CH-CHO ~
allyl radical of tyrosine
thymine

O6pasoBaHue TUMUH-TUPO3UH
KpOCC-NTIMHKOB (CLUMBOK) B
XpOMaTUHe

0 , OH
Hn’u\—cn '
0 N/l T
ot!m e
: HNJ:H-co .
-, -H’
0 OH
Hu’u\—cu
p i B
or‘m J:H’
~HN-CH-CO -

thymine-tyrosine cross-link




AHTUOKCMAOAHTHAaA 3alumTa

* - bepmMeHTaTNBHAA
* - XMMUNYecKas



Peakuua, katanmsupyemas
cynepokcua AUMCMyTasou

Oy + -0y + 2H' === H,0, + O,

Mn-SOD: MHTOXOHOPHA
Fe-SOD: xnoponnacr
CuZn-S0OD: xnoponnact
CuZn-50D: uUHTO30Mb




Opyrune cpepMeHTbI

KaTalasa

H,0,+ H,0, » Z2H,0+ Og.

nepokKkcuaasa
H,O,+ RH; » HO+R
MBPOTATUOH NepoKCcHUaasa

['sH +I'5H +RO,H » [55[+ ROH + H,0

Ina gefirpamtzamus OH: depMeHTa HE CYLUECTEYET.




HedepmeHTaTUBHbIE CNOCOOLI 3aLLUUTDbI
A. AckopbaTt. CuHTe3 y pacTeHumn

D-rnroko3sa
Ackop6uHoBas /

K-Ta

superoxide, hydrogen peroxide

tocopheroxyl radical

Monodehydro
ascorbate
reductase

GSSG
Monodehydroascorbate

Dehydroascorbate

i reductase
Dehydroascorbate
\Tartrate

+
Oxalate

2 GSH




Metabonutbl AK

?HzOH

7/

don Y
I\N/ Vd

HO €—¢

OH

CH,OH

!
HC=COH

\ o

”

J'Ct \F—O
H C=C
/A

HO ©OH

D-Glucose

Ascorbic
acid

‘ —
=0 Monodehydro
ascorbate

O Dehydro
ascorbate




HekoTopble peakuuu ¢ ydactuem
ackopbarta

2 0-2 + 2H" + ackopGar 21-1702 + nermgpoackopoar
H202 + 2 ackopbar 2H20 + 2 MoHoaernapoackopdar

ToKopepon pagukan+ackopbar-tokopepon+moHoaernapoackopoar




b. Tokodepon. CTpyKkTypbl TOKO(epona u
TOKOTPUEHOs1a pacTeHUN

Ry
- Ho H CH CH
: e Tokocepon
Ry 0 o CHsy
CHs S
Ry
HO CHs CH,
5 4 TOKOTpUeHon
Ra CH CHs
CHs . :
EOO + rokopeponEOOH + 10K0hepon




B. KapaTtnHounabl pacteHun (1)

Astaxanthin




B. KapaTtnHonab! pacteHun (2)

\\\\\\\\\7'

HO is Lutein

Lycopene




MeToAabl U3yvyeHuUA
aAHTUOKCUOAHTHOMW
aKTUBHOCTM
KapaTuHoOuMaoB



CxemaTuyeckoe npeacraBrieHne MeMopaHHbIX OUCIOEB Kak X-ray
AndpakLuMoOHHasA peLleTKa.
EovHuua kneToyHon nepuoanyHocTH , d, npeacraBnsaeT paccTosiHUe O4HOro
©6ucnos nnc NONoBMHY BOAHOIO NPOCTPaHCcTBa 0 - yron audpakumm

-y

incident ’ N\
X-rays

! d
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CxemaTtunuyeckoe npeacrtasneHme Small-angle x-ray

MeTo[a pacceuBaHUsA

«jE h
4

i 3N~ ol

AN

Vo g
J

X-ray
Source

Collimator

Fourier

/N
/ 2
. -
&{}@ // //
1 F
/ /"'_'_,./'/ _——
’5/’/ —3
—l
Cm'ved Beam
Membrane $op

Sample

Transform

1-D Position Sensitive
Electronic Detector

»>

. \/\/J
" A A

Membrane Electron
Density Profile




AP eKT NoNAPHLIX NPOTUB HENOMAPHbLIX
KapaTUHOMAOB Ha MEMOpPAHHYIO CTPYKTYPY

1.0 -
2
2 s
o | .
0 !
S 0.0-
-
O
Q
w -0.54
()
=
% ~10 \ ) Control
Y N 2 -~ — - Astaxanthin
A L Lycopene
T T T ' T v T v T S T ' J
-30 -20 -10 0 10 20 30
Distance (A)*




A dekT kKapaTuHounpgos Ha [1OJ]

Astaxanthin §|._-
‘*AWA" Zeaxanthin +

;AWLA uisin .—1:

e R

30 -20 40 0 10 20 30 60 30 0 30 60 90 120 150

Space (A)* % Increase in Peroxide Formation



[MonudeHonbl (IN®P) pacteHUN

AHTUOKCUOAHTHAS aKTUBHOCTb:

1. Bsanmopgencrteme ¢ ROS, ponb
«J1OBYLLKa»

2. [NpepoTBpaLleHne obpa3oBaHuUS
pagunkanos (CBs3biBaHWE Xeneasa)




CTpyKTypa HEKOTOPbIX
nonndgeHonoB

catechins flavonols flavones




MexaHuusm aeuncreua No
1. «TywueHne» paavkanoB

Heckonbko crnocoboB U3MepEHUS:

* trolox-equivalent antioxidant activity (TEAC)
» oxygen radical absorbance capacity (ORAC)
« 2,2-diphenylpicrylhydrazyl (DPPH) scavenging.

TN MeToabl obecnedymBardT OTHOCUTENbHOE
N3MepeHne aHTUOKCMOAHTHON aKTUBHOCTM.



MexaHu3m geuncrteusa INo
2. Bzanmoaeuncrteue ¢ Fe

BocctaHoBneHue xene3a NADH npuBoauT K peakuun PeHTOHa:




B3anmoaeucrteue c Fe

Gallols, R=0OH: catechols, R=H

3.
R : 0 R
3 i RS O\;e‘“m\o
SORSING
OH O l O
O@
R




JLOB

B3aumMmopemncTBytowme ¢ Fe”

OH
HooP  R_oH

NH -
y % 3 ,IJ/ H ,@Eij/
Ton Y o

tiron aminochelin (+)-catechin

OH

O
3' 4'dihydroxyflavone

H

2 3-d|hydroxy-N N' -dlpropyltorephthalamlde

OH
1,2-dihydroxynaphthalene-4-zulfonate

o e,

1,2-dihydroxynaphthalene-6-zulfonate galllc acid (R =QH)
protocatechuic acid (R =H)
|

N

H i
H O
2,3-dihydroxy-N,N-dimethylbenzamide
H OH

methyl gallate (R =CH,)
n-propyl gallate (R = CH,CH,CH;)

HO-$

331%

O
(@]

H H
\ /

2,3-dihydroxy-N N'-dimethylterephthalamide
HO H
/_

2,3-di hydroxy-N,N'-diemylterephthalamnde querceun

§

OH

ruun

H OH
OH

2,3-dihydroxybenzoic acid

A2 o

H
3,4-d |hydroxyphenylacetnc ac

NO

4-nitrocatachol




AHTU N NpO-OKCUAAHTHAaA
aKTUBHOCTb 1D




CTpPYKTYypbI XXene3o-KBepuuTuH (cnesa)
N XKene3o-pyTUH (cnpaBa) KOMMNJIEKCOB

(H20)4 Fe “-q.‘o

O

|
OH O
‘“Fe/(Hgou

of——F\e(Hzoﬂ 2+ H(; F <o OH
98

O..---"‘ F\e(Hzm 2+

OH OH OH




SOD-nonobHble peakuuu Fe’-
KBEepLUMTUHOBOIrO KOMMJieKca

3+

+ H202




ConepxaHue

nonndgeHonoB B NpoaykKTax

Dark Chocolate (60 %) 95178/
serving

Serving size = 40 g

o
Black Tea 943™8 :
/ serving

Serving size = 240 ml

- mg
Cranberries 37375/ . 2

Serving size = 55 g

. mg
Pomegranate Juice 616 rviee

Serving size = 240 ml

Pear 317 '"V .
serve "g

Serving size = 166 g

Red Wine 431 '"V

serving

Serving suze = 240 ml

Milk Chocolate 394 ™%/

elving

Serving size ~ 40 g

Green Tea [247™8/
/ serving

Serving size = 340 ml

Beet 201 "’V A
.wr\'mg

Serving sfze ~ 85 g

. mg
Red Onion 431 serving
Scrving size = 40 g

1

mg
Red Grapes 296 /‘ rving

Serving size = 80 g

s 2846ME
Apple 256 A'rving

Serving size = |38 g

i 231"€
Cherries 231 Seribn

Serving size = 73 g

Watermelon IxS”’V .
serving

Serving size = 286 ¢

. mg
Blueberries 181 Serving

Scrving size = 70 g

Banana |63"’V .
serving

Serving size = |18 ¢

P QORI




ConepxxaHne nonudeHONOB B NpoAayKTax

Beet 301 ”’V .
serving

Serving sfze ~ 85 g

Com 1298 .
sServi "g

Rerving size = 91 g

‘offee sME _
Coflfee 113 b

Serving saze ~ 240 ml

White Wine 9278/
/ serving

Serving size = 240 ml

Broccolr 75 '"y
serving

Serving size = 71 g
Hot Chocolate 45'"y
serving

Serving size = 240 ml

Carrot 33'"7 .
serving

Serving size = 71 g

Tomato 33"% -
/ serving

Serving size =~ 91 g

= =

Banana l63"’y ,
serving

Serving size =~ |18 g

- mg
Strawberries 162 A, Lo

Serving size = 122 g

hite ‘g'"g
White Grapes 155 /n-n'm;;

Serving size = 80 g

Plum 149'"y ;
serving

Serving size = 66 g

Peach |82” "y i
serving

Serving gze =~ 117 g

O=*0Q @&\

mg
serving

Orange 54

Serving size = |31 g

. 52 ME
Pineapple 52 /‘ rving

Serving size =78 g

Lemon 248
.\'L’r\’l"g

Scrving size =58 g




Penapauusa okucneHHou OHK

Cogepxuuyni noBpexieHne

onuromep MPHK
‘ 'R
|

TCR AKTHBHO TpaHcKpuoupyeuaa JHK

§-XdNMP
NER
NIR

MTHI

Myn Hyk-
neoTrnaoB

X - oK. ocHoBaHue; Y - Hopua; HIR -nykneoTung,
HHWIHOHHAA penapaupa; TCR -transcription-
coupled penapawa; MTHT -MutT romonor
MYH - romonor MutY; 0GG2 - 8-OH-ryannn
FANKO NG

BHoBb BO3ZHHKaAWWAA LeNb-
muweHnb ana MYH,0GG2




OkucnurenbHoe nospexaeHne AHK B onyxonax

Bua, onyxonu OueHKa noBpexaeHHA

Buabi noBpexaeHHN

ocipaa niMdpodonarcHaa
neikemnA (ALL)

T-knerouHasa nuMdpoma, octpas
nelkeMHA W MHenogucnanA

MHOYUHPOBaHHBIE MbILLAKOM
Heonna3Mbl KOXH

Pak: (puopunnapHan
acTpoumroma mo3sra (FA); pak
nerkoro (LC); kKapupHoMa
#enyaka (MC): pak AHYHHKA
(OC): pak kiweyHukKa (CRC)

PaK MONOYHOHN Xenesbl

PaK MONOYHON Xkenesbl

t

— e P o — — —

Lymphocyte DNA levels of FapyGua, 8-OH-Gua. FapyAde, 8-OH-Ade.
3-OH-Cyt, 5-OH-5-MeHyd and 5-OH-Hyd sigmificantly (P < 0.05)
elevated in ALl compared to conmol subject:

Significant difference m levels of winary 8-OH-dG betwsen adult T cell
leukaem:a/lymphoma and controls (P < 0.05): no signficant difference
m levels of winary 8-0OH-dG betwsen lymphoma, acute leukaenua and
myelodyzplastic zyndrome

Sigmficantly alevated levels of 8-OH-dG (P < 0.001) in arsenic-related
Bowen's diseass, Bowen's carcinoma and actiie keratosis, comparad to
their comresponding non-arsenic-related conditions

Leazion sigmficantly elevated (P < 0.05) m:

5-0OH-5-MeHyd—LC, CRC, OC
5-OH-Hyd—FA, LC. CRC, MC. OC
5-OBEMeUra—C, MC, OC
5-OH-Cyr—LC, OC
3,6-di0H-Ura—FA, LC, CRC, MC, OC
FapyvAde—FA LC

8-OH-Ade—FA, LC, MC, OC
Nanthme—I.C, MC, OC
2-OH-Ade—FA, LC, MC, OC
FapyGua—FA, LC, MC, OC
8-OH-Gua—FA, LC, CRC, MC, OC [434]. Note: only one patent per
cancer apart from LC, where n =2

Lavels of 8-OH-dG wers not sigmificantly elevated mn DNA from breast
cancer tissue vs. control, nor were lavels associated wath expression of
cestrogen/progesterone raceptors, clinical stage or histological grade [435]
Significantly hugher (P < 0.0001) levels of 8-OH-dG mn DNA Som
tumour, comparad non-fumoeur tissus [436]




