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O1 GCs Tou apgipAnoTpocidn puBuilovtal amd pia oikoyévela Ca? -e€apTwpeVWY
mpwTeivy, TI¢ GCAPs (guanylyl cyclase activating proteins).

H eAdtTwon Tou Ca?* (< 300nM) evepyomoiei TiI¢ GCAPs.

OTav n ouykévtpwaon Tou Ca?* givar > 5O0nM avaoTéAAeTar n dpdon Twv GCPAs
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Activated sGC



2] Il KavdAia cGMP

PKGs: protein

kinases cGMP-
dependent

GAF B'




NPR-A/B

cGMP gated

cGMP-dependent
ion channel

protem kinase 11

oy GG
Viagra
Cialis

8 LeV|tra
¥ O ¢cGMP
80 Je< car
@ O
O O
cGMP-de endent \ %(
cAMP 5'GMP

proteln inase I O CAMP
JES e
5'AMP-

5'AMP

cGMP-regulated
phosphodlesterases




ANP  cnp  [OUT

Arg = BNP 3 i
RENRR R A AR O [ % [ T g

NOS-IlI

(e

Endoplasmic
raticuium



ANP/CNP

/

NPR-A/NPR-B

H PKG I Acitoupyei wg
£vag evOOKUTTAPIKOG
puBuioTAG Tne [Ca®'];



2 € TOAAEC pualoAoyikEC O1adikaaieg, OTTWG n areAcuBépwaon Tou veupodiaPipacTh, h XaAaon Twy Aciwv
HUTKWY KUTTApWwV, Kai n pUBHION TG OUXVOTNTAC TWV AKOUOTIKWY TPIXOKUTTApWY, Taoco-e£apTwyEvVA
kavdAia K*, euaioBnra Tautéxpova ato Ca?* (voltage-gated, calcium-sensitive) (BK A Kg,1.1) ouvdéouv Th
dIeyEPOINOTNTA ThC HEUPPAVNC HE Th onpaToddThon Tou Ca?*. Ta kavdAia BK evepyomoioUvTal amé To
dUVApIKO KAl aTd ouykevTpwoelc mM Tou evdoKuTTdpikoU Ca?*. Av Kai gival ikavd va avoi§ouv amouaia Ca?*,
n oUvdeon Tou Ca?* eival amapaiTnTn yid To dvolyld Toug o€ QUOIOAOYIKEC OUVONRKEC.

o subunit

Ta kavdAia BK é€xouv pia TeTpapeph dopn. To KAOe HovouepEC OUYKPOTEITAI ATTO [id a- Kai pid p-
uttopovdda. KaBe a-umopovdda amoTteAcital améd a/ pia povadikh d1akuTTapikh a-éAika SO, n omoia
TponyeitTal Twv 6 diapepPpavikwy a-eAikwv S1-S6, kaAd ocuvThpnuévwy oe 6Aa Td TAoEO-
e€apTwpeva kavdAia, p/ évav aioOnTApa tdong (S1-S4), p/ évav P-ppoxo e€ei1dikeuong kai TEAOG
&/ wa peydAn kutTapomAdoparikn COO-TeAikn Trepioxh (CTD, cytoplasmic C-terminal domain)
TToU TrepIEXEl Hia BEon UYNAARC ouyyévelag via Ta 16vta Ca?*, n omoia ovopdletai "calcium bowl" kai
PpiokeTal oth 2" RCK mepioxh. O1 4 Ca?*-guaioBnTec Béocig (pia o kaBe umopovadda) oxnuarifouv
T0o dakTUAI0 TUANG "gating ring" Tou kavaAiou BK.



Ta kavdAia BK ekgppdlovTal ge peydAo apiBuoé ata Asia Huikd KUTTApd. KaBuwc¢ eivar umeUBuva yia Thv
gmravagopd Tou duvapikoU TNG HeUPpAvng oThv KATdoTadon hpepiag eAatTwvouv Th 81€yepon Twy Aciwy
HUTKWY KUTTdpwv. KaBwc¢ n av€non Tou evdokutTapikoU Ca?* oTa Acia puikd KUTTApa TTpokaAei cUoTaon,
TO dvoiypa Twy KavaAiwy BK, Adyw ekmoAwaong kar ab§nong Tng ouykévrpwong Tou Ca?*, odnyei oc
UTtEpTTOAWON Kal KATd ouvéTeld KAEioIHo Twy Taoeo-e§apTWHevwyY KavaAiwv Ca?* pye amoTéAeaua Th
XdAaoh Twv Agiwv HUIKWY KUTTApWV.
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KavdAi 16vtwy ClI- CFTR

2.T7n 0eUTEPN OIKOYEVEID AVAKOUV TA KavaAld aviovriwy TTou HETAPEPOUV KUPIWE
16vra Cl-. ‘Exouv pia oxeTikd ToAUTTAOKN dopn, HE TouAdxioTov 12
diapepppavikéc eploxEC Kai gival dipepA pe dUo mopouc. Eva kavdai Cl- givar To
kavdAi CFTR (Cystic fibrosis transmembrane conductance regulator), To
OTI0i0 AVAKEI aTNV HeYydAn oikoyéveld Twy peTapopéwyv ABC. Autd to ATP-
e€apTwpevo kavdAl tailel éva onpavTiko poAo otn diasmiOnAiakh peTapopd
NAEKTPOAUTWV.
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MeAavivn: atToppo@a TO QWG TTOU £XEI DIATTEPACEI TOUG DIOKOUG TWV padiwyv aTTOTPETTOVTAG TO vd
O100KOPTTIOTEI (OKEOAOHUOG) OTN OTIBAdA TWV PWTOUTTOOOXEWV

Light travels through layers of transparent ... and is absorbed by the rods and
neurons—ganglion, amacrine, bipolar, cones (the photoreceptive layer) at
and horizontal cells... the back of the retina.
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100 ekar. Pab§|a ganglion Visual information is processed
4 ekar. Kwvia cells through several layers of neurons...
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...and finally converges on ganglion
cells, which send their axons to the brain.
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e Qaocpata anoppodpnong twv Kwviwv: Ta tpia €6n Kwviwv epLtexouvv dSLadpopeTika popLa
oivng, kaBeva amno ta omnoia anoppodd o€ AAAO HAKOC KUUOTOC .

e H Umapén tplwv VTTOSOXEWV KwViwv cUUBAAAEL oTnV avtiAnyn Tou XpwWHOTOC.

e OL TPELC TUTTOL KWViwV Katavepovtal tuyaia otov apdipAnotposeldn, y'auto slpaote kavol
va aVTIAQUBaVOLOOTE TO XPWHOTO CUVEXH KOTA TIAATOG TOU OTtTLkou Ttediou.

* Yrtdpyouv tool aplBpol KOKKWVWV Kol TIPACLVWY KWViWV, EVW LUTIAPXOUV ALYOTEPOL UTTAE, TTOU
onuaivel elpoote Alyotepo svaioBntoL oto UIAE Xpwpa Tou opatol GACUATOC.

S- papdia - L-Kk_uvid

Hl 559 nm

S (short) h pumAe
M (middle) h mpdaoivor
L (large) A kOKKIVOI

Felative absorbance

......

Cones
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Wavelength (nm)
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Fig 8. Schemalic diagram of Rhodopsin in the outer segment discs.
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11-¢cis-peTivaAn
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11 - cis -retinal
planar stabilization
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steric repulsion
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Ground Absorption Excited
state of photon state
oM
averlap o_f_
sp? and p
arbilals

ethylene

To xpwpodopo 11-cis-retinal
Loopepuwvetal os all-trans-
retinal. AuTo To yeyovog eival
KaAUTEPA KATAVONTO LE OPOUG
HOPLOKWY TPOXLAKWYV, EVEPYELAG
TWV TPOXLAKWV Kal SLEYEPON TWV
NAEKTPOVIWV.

Amnoppodnon evog pwrtoviou amod tnv 11-cis-peTivain
T(POAYEL Eva p NAEKTPOVLO o€ pLa uPnAdTeEPN
EVEPYELA TpOXLaKOU (a p-p* excitation).

AuTh n SLEYEPON «OTIAEL» TO P CUCTOTLKO TOU SUTAOU
deopoU, odnywvtag o€ po eAsUBepn otpodn
Tou 8eopol avapeoa oto 11 kat 12 atopo
avbpaka.

Note that if the molecular geometry were
not planar, the overlap between the 2p
orbitals on the adjacent carbons would be
less than the maximum possible. Similarly,
rotating one end of the molecule with
respect to the other (about the C-C axis)

"breaks" the overlap, destroying the pi1 bond.




O1 KUPIOTEPEC HETAKIVATEIC KATIOVTWY OIAHETOU TNG KUTTAPOTTAAOUATIKAG HEUPpAvNG
evoc papdiou, aTo gkoTAddI: OUVEXNC PON KATIOVTWY péoa Kal £Ew amo To KUTTAPO

cGMP-dependent

[ j channels
~—— Na’, Ca” — OKOTEIVO pelpa

outer segment g
g nmwmmw"’m Na*/(caz‘l K*)
’ Ca® + K transporter
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A
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| = Na'/K ATPase
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Transmembrane
potential

Active opsin PDE 0

Light
Transmembrane

potential
Hyper-
‘ polarization
Inactive opsin Transducin GMP e ————mp
@ Lightenergy @ Freed (active) @ Transducin activates Dark Light
isomerizes opsin activates the enzyme phos- = ﬁ
retinal, the G- phodiesterase (PDE). |
which protein Na+ channels open —— Na™* channels closed
separates transducin.
from opsin.

Inactive vrhodop&n L Active rhodopsin

Glutamate- sasses
released
Bipolar cell either Bi i

polar cell either
inhibited or excited O released from inhibi-
(depending on tion or suppressed,
glutamate receptors) depending on gluta-

mate receptors

(a) Rod cell depolarized | (b) Rod cell hyperpolarized



Kowa?u CGMP-eEaptodpuevo
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Extracellular

Intracellular
NH»>

I~ nconn
“H420

Y498 Cyclic-nucleotide-
binding site
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Rhodopsin activation Activation Activation

Na' Ca” ca”
Transducin l opens \/v
cGMP Reverse transport

( Guanylate
GMP cyclase
GTP &

darker:

cGMP *
Na' Ca* 4

Incidence of light:

cGMF’*2 — Na’, Ca* channels close
Na', Ca’¥ = Hyperpolarisation




‘Eva xapakTnp1oTiké Tapddelypa evioxuong Tou dpXIkoU ohpaTog

Pwg

PwroUmodoxéac

cGMP
Phospho
diestera
se

Podoyivn

Mia evepyomoinpévn podoyivn
pmopei va evepyomoinoel 1.000 -
2.000 pépia Tpavdouaivng / sec

cGMP cGMP
Phospho Phospho
diester diestera

H evepyomoinuévn cGMP pwaopodicoTepdon
udpoAUel ToAU yphyopa To cGMP o GMP
(Kcat mepimmou 4000 sec-1).
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Rhodopsin Rhodopsin Rhodopsin
kinase kinase kinase

TRENDS in Neurosciences



T~ v

&1 PDE hydrolyzes cGMP,
reducing its concentration

Light stimulation :

of rhodopsin leads Activated G-protein
to activation of a activates cGMP
G-protein, transducin phosphodiesterase
(PDE)

This leads
to closure of
Na' channels

Transducin E I Inside of cell '“ QOutside of cell
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G-y
opsin P
+ rhodopsin 5
all-trans-retinal kinase Ca "
! recoverin Ca
Rh*(p)

arrestin \l

Rh*-(P)-arrestin
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Drosophila
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Pi

ATP
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/ Blood vessel

Smooth
muscle cells

NO: TOMIKOX AIAMEXOAABITH

AIOAUTO OEPIO TTOU EIGEPXETAI GTO ECWTEPIKO TOU KUTTAPOU. KAl
EVEPYOTTOIEI APECT OIAPOPA EVCUNA

Endothelial
cell lining
blood vessel

Acetylcholine, the primary
signal, binds to receptors
on endothelial cells of
blood vessels...

Lumen of
blood vessel

) ...causing a Ca®*
channel to open.

Acetylcholine
.W

Plasma
membrane

NO synthase, the
enzyme that makes

SVEPYOT‘OWMS'W] Endothelial nitric oxide gas (NO).

Veupik amohnén sell

B
®)

Xpoévog

NHISWAG OTO o rosseio

5§(:°KUTTGP|° OTIV MpWTE-0TGY0

diaoTnupa 5- Aeio puiké kirapo
10 sec

: NO diffuses to the
smooth muscle

{

...where it

R )
aleVM]_". Nl ... 2 L stimulates cGMP
S hesis.
‘ 08eidio Tou TAYEIA XAMASH synthesis

QCd)TOU TAXEIA AIAXYZH
AVESOY MEVBPANON o cef ;

Evd00nAiaké KUTTOPO TTOU
mePIBAAAEI Ta aIJOPOPO ayyEia

Relaxation
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L-API'ININH

NITPOXYAIQXH
NiTpoloBe10Aec kuoTeivng: Cys-N NO

G5-FDH / L-KITPOYAAINH
Cys-SH § METATPA®IKOI
AITAMINQXH DNA B ~ ITAPATONTEX

ENZYMA IIOY NEPIEXOYN
AIMH

AE-NITPAXH \ @
- PKG
CGMP - oo

NitpoTupoaivn: Tyr-NO2 \ ™~

Tyr

PKA




H,N H,N F H,N
N /NHz X \C//NH 2
| NADPH  NADP' | INADPH £NADP” |
ITIH + Oy + HyO IIJH + O, + Hy0 IFH
CH, / CH, /‘ CH,
| \ > | k - | + NO
= i (%%
P i P
H,N' —<|:—coo* H,N* —(lz—coo H;N' —(|3—COO
H H H

L-Arginine N“-Hydroxy-L-arginine L-Citrulline



H ouvBdon Tou NO (NOS)

CaM

Reductase Oxygenase
Domain Domain



0- + L-arginine

Tetrahydrobiopterin

Ma tnv die€aywyn
ThG TapaTavw
avtidpaong,
OUHHETEXOUV
ouyovo Kai
NADPH oav
OUVUTTOOTPWHATA,
kai FMN, FAD,
TeTpaUOpopPIOTITEPI
vh, d@ign, oUUTTAOKO
Ca?*/kaApodouAivn
Kal mlavwg Zn%*
oav
OUHTAPAYOVTEC.

N=0-+L-citrulline @

WU Mitric Oxide Synthesis



LPS
cytokines

bacterial /

infection NADPH
omdases
02'

p o

ONOO-

TN

L-arginine

ADMA

vascular dilatation m
-citrulline

dimethylamine



AMOTEAEZMATA XAMHAHZ 2YTKENTPQ2zHZ TOY NO

1. METAT PA®IKOI
ITAPAI'ONTEX

e HIF-1 (VEGR, ayyeloy&veon)
e AkoviTaon:

- Ioopepaon (o0Tav noAu Fe)
- IRP (Iron Regulatory Protein):
MeTaypapIikoG NapayovTac

avaoTEAAEl TN QePITIVN KAl ENAYEI

TNV Tpavogepivn (0Tav Aiyo Fe)

e SoxR (avTio&e1doTika yovidia)
Aok By gt Wy g%
LSS AW __

/

/

cGMP— PKA

N
PDlE \ 5

CNG

‘<1uM ‘

2.ENZYMA IIOY NNEPIEXOYN
AIMH

O=YIT'ENAZH1 THZ AIMHZ
(METApPENEI TNV AiPn O€
BiAIBepdivn, CO kai Fe)

O=EIAAZH TOY
KYTOXPQMATOZ c (-)

KATAAAZH (avayel To H,0,
og O, kai H50 (-)
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Iron Traffic




hypoxia normoxia

5 AUG
IRE-binding protein

proteasome

Coding region
Ferritin mRMNA &' | = A,
High iron
IRE-BP @e}
I:AEIW"E}
Low iron
& A,

W

COOH

HyM

Translated
farritin

Mo translation
initiation



When iron levels are low, the iron regulatory protein binds IRE
and inhibits translation.

Active iron regulatory
protein (IRP)

Iron regulatory
element (IRE)

Ferritin mRNA )
"'< ==« AAAAA-3

5'UTR  Start codon Stop codon

5'

(a) Low iron levels

When iron levels are high, iron regulatory protein binds iron,
causing a conformational change that releases it from the IRE;
translation proceeds.

[

@ Fedt Ferritin protein
N TN
° Inactive iron
regulatory
protein (IRP)
51 - = AAAAA-3’
IRE  Start codon Stop codon

(b) High iron levels



5 AUG
apo-IRP1
IRE-binding protein

\ '\ [4Fe-4S]-IRP1
hypOXia cytosolic aconitase

NO
H202

D

proteasome




HIF1 HIF1 target gene promoter
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MH,

CooH

L

STk coGMP

CHaH

Otav 1o NO ouvdeOsi
pe 1o Fe?* Tn¢ aipng
onpiovpyeitar éva
oUUTTAOKO avdpeoa oTo
NO-Fe?* kai o Fe?*
viveTal e€aouvToviopévoc.
AUTO £xe&l W¢ atmoTéAeaua
va au€nOcei n KATAAUTIKA
dpdon Tng sGC karva 4
PopEC Og axéon e Td
pUaIoAoyIKdA TG eTtiTredd.
MeTd Thv olvdeon Tou
NO pe Tnv aiyn, omtdel o
deopoc avdpeoa oto Fe?*
kai othv His 105 tn¢ pl
uttopovdda, o Fe?*
ATTOHAKPUVETAI Kl 0
TTOPPUPIVIKOC OAKTUAIOC
avoiyel. Me autov Tov
TpoTo auldvel n dpdon
Tou ev{Upou katd 100
popEC, ONAadn ouvoAikda
katda 400 ¢opéc.



- Blood vessel
=

Smooth
) 7muscle cells

Endothelial
cell lining
blood vessel

Acetylcholine, the primary w
signal, binds to receptors

Lumen of on endothelial cells of

blood vessel blood vessels... =y
B )
' Jicaxsirga Ca”
Acetylcholine / channel to open
@ ey
4 Plasma
oo A\

enzyme that makes

Ca?2* stimulates
NO synthase, the
nitric oxide gas (NO).

cell Arginine

NO diffuses to the
mooth muscle

...where it E
stimulates cGMP
synthesis. 0l

cGMP cGMP promotes
+ muscle relaxation.

Relaxation

Smooth
muscle cell

- YC-1: H dpdon Tou cival
avdAoyn Th¢ dpdong TG
PookoAivng aTnv adeVUAIKA
KukAaon. Meiwvel Thv
TaxUTnTa amooluvdeong Tou
NO amé Tnv aipn, pe
amoTéAeopa HeyaAUTEPEC
TePIOO0UC EVEPYOTIOINONG.
- ODQ: Aulavel Tnv Km
Kal geiwver Tnv Vmax  Tng
avTidpaong. Avraywvileral
Kal kataoTEAAel Th Opdon
Tou NO o&c1dwvovTacg To
Fe2+ oc Fe3+ kai pe autov
Tov TpOTO €V UTTOPEi va
ouvdeBei To NO.

- BAY 41-2272:
gvepyomolei Thv sGC, xwpic
va emidpd Tdvw oThv aipn.
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Receptor for
contractile agonist

ium-independent
contraction

<4/ Calcium-dependent
contraction

(Relaxation)



‘>1HM ‘ AMOTEAEZMATA YWHAHZ 2YITKENTPQzZHZ TOY NO

NITPOXYAIQXH

Cys-NO

Cys-SH
AITAMINQXH DNA B \ NO ‘

GS-FDH

Tyr
AE-NITPAXH \

NITPOITIOIHXH

Tyr-NO2



NAPATHPEITAI SE : GTPdon pP21 (Ras),

CASPASE 3, IONOTPOIMIKOYZ YINOAOXEIZ
LA PN AN B P2 TPOIMOTOIEI METAIPA®IKOYZ NMAPAITONTEX

NAIZElI POAO 2TH AIAKOINH THZ METAI PAOHZ

(DINITROGEN TRIOXIDE)
ofeidwon o¢cid
=> N0,

2NO ¥ 02 TR > 2N02 NO '|'N02 —

NITROSYLATED
THIOL GROUP

YNAPXEI MIA
AENITPOXZYAAZH
(denitrosylase) NOY
OA ANTIZTPEWEI TO

AIMOTEAEZMA THZ
NITPOZYAIQZHZ




= GTP,

daon

P21 (Ras)

H NITPOZYAIQ2ZH ENEPIOMOIEI TH Ras

EXEI 5 KATAAOIMNA KYZTEINHZ- MONO H
KYZTEINH 118 EINAI STAGEPA NITPOZYAIQMENH

METAAANA=H THZ 118 ANAZTEAAEI TH

NITPOzZYAIQZH

Small

[0 ] i 100k03)
Fop X

Frosnayrme is olemiad ot saspaos
slemnge aaquensen (Aape)

= CASPASE 3
NMPQTEINAZH ME MIA KYZTEINH XTO
KATAAYTIKO MEPOz

NMPOEPXETAI AINTO THN ANENEPI'O PRO-
CASPASE 3

Catalytio Sites

MEZOAABHTIKOZ NMAPAIONTAZ
AMNONTQZHZ

EINAI ENAOINENQ2 NITPOZYAIQMENH

2 |argger il 2 grviall subunits
enrrioia g fore the

asfys tedramers ansyrs
‘OTAN AEN EINAI NITPOZYAIQMENH

NMPOKAAEITAI AMONTQZzH Active Caspase




= |ONOTPONIKOZ YNOAOXEAZ NMDA

‘EXEI 5 YNIOMONAAEZ

ME THN ENEPTOMNOIHZH TOY ENITPENEI METAAH
EIZPOH AXBEXTIOY 2TO NEYPQNA MNMOY ENEPTOrMOIEI
TH NOS H OMOIA MNMAPATEI NO KAI NITPOZYAIQNETAI H
NR2A YNOMONAAA TOY YNOAOXEA (Cys399) KAEINEI TO
KANAAI, TEFTONOZ NMNOY BOHOA XTON EAEMXO TOY
ENAOKYTTAPIKOY AZBEZTIOY.

= |ONOTPOIIKOZ YINMOAOXEAXZ PYANOAINHZ

AIMNOTEAEI KANAAI AZBEZTIOY NOY EAEYOEPQNEI
ANMOMONQMENA ANOOGEMATA ENAOKYTTAPIKOY
AZBEXTIOY AINO TO E.A KAl Z.A.

BPIZKETAI 2TH MEMBPANH TOY E.A. ZTA NEYPIKA
KYTTAPA KAI ZTH MEMBPANH TOY Z.A. XTA MYIKA
KYTTAPA

"EXEI 84 KATAAOIMNA KYZTEINHZ, 12 ANO TA OMNOIA
MIMOPOYN NA NITPOZYAIQOOYN OAHIMQNTAZ ZE
AY=HZH THz ArQriMOTHTAZ AZBEZTIOY

(b) Ca?*-sensitive RYR
(cardiac muscle, neurons)

A Voltage

Voltage-gated
Ca?*channel

Ryanodine
receptor

Endoplasmic
reticulum




=  METATPA®DIKOZ NMAPATONTAZ Ace 1
‘EXEI 8 KYZTEINEZ 2TO AMINOTEAIKO AKPO MOY MMOPOYN NA AEZMEYZOYN 4 IONTA XAAKOY

ZE AY=HMENH 2YTKENTPQZH XAAKOY TON AEZMEYEI KAl MPOKAAEI METATPA®H TQN FONIAIQN
CUP, TA OMNOIA KQAIKOMOIOYN MIA MPQTEINH NOY ANAXAITIZEI THN TOZIKOTHTA TOY XAAKOY

H NITPOZYAIQ2ZH ANAZTEAANEI TH APAZH TOY KATA TH METATPA®H

INACTIVE - NO COPPER
OFF

ACE |
FACTOR

METALLOTHIONEIN GENE

——

ACE 1 BINDING
SITE

ACTIVE -COPPER PRESENT
+O Cu
~

ACE |
FACTOR

ON

METALLOTHIONEIN GENE

ACE 1 BINDING
SITE



METATPA®IKOZ NMAPATONTAZ NF-kB

EINAI ETEPOAIMEPHZ: ANOTEAEITAI
ANO MIA P50 KAl MIA P65
YNOMONAAA

NITPOZYAIQNETAI MONO H P50
YNOMONAAA KAI EAATTQNETAIH
IKANOTHTA TOY NA AEZMEYETAI 2TO
DNA

BPIZKETAI 2TO KYTTAPOINAAZMA zE
ANENEPIH KATAZTAZH ENQMENO2

ME TON ANAZTOAEA I-kB, O OMNOIOz
META ANO EZQTEPIKO 2zHMA
DOQIZOOPYAIQNETAI,
OYBIKITINQNETAI, ANOIKOAOMEITAI
2E MPQTEOZQMATA KAI TEAIKA O
METAITPA®IKOZ NAPATONTAZ NF-kB
EIZEPXETAI ZTON NYPHNA

Bacterial viral infection
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FINETAI MEZQ ENOXZ ANIONTOZ (ONOO-, peroxynitrite)

2XETIZETAI ME A2OENEIEZ ONQz AOHPOZKAHPQZH,
AIMNOPPIYH NEOPOY, NO2Oz ALZHEIMER, NO2Ox

NITPOITIOIHXH
TYPOXINHX

PARKINSON, NAAIA AMYOTPO®IKH KAHPYNZH,
NMAOGOIENEIA ALS

20%

TRANS (ONOO

80%

pH=7.4

H,O Tyrosine

Yrepole1dikh Aiopoutdon
Cu/Zn
AvadoTEéAAEl TN
VITpOTTOinON

meplopiovracg Tn
ouvBeon ONOO-




