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antioxidanr acti\-ity (TAA) was mcasurcd by lhe ABTS + decolouriza­
(ion melhod . Serum a - and y-tocophcrol and malond ialdehydc (M OA) 
\Vere determincd by HPLC. COMT Vali 08/158Met polymorphism WilS 

d etectr::d by lctraprirncr ARMS-PCR. Specilically the GOAIT higb 
activity allde (VaI) was associated with a decreascd scrum antioxidant 
Sla tu~ at E2max rcspccting E2min, expres~cd by: (aI increnscd scrum 
oxidlltion rates in lhe lag- and propagation phusç~> and a decreascd lag 
time; (b ) decreased TAA; (c) reduccd 'X - :lnd }' -locopherol content; and 
Cd) incrcased M OA. \'\'e condude [hm rhe CD/HT low activity gcnotype 
(Meúl"tcl) confers antioxidant protcc[io n rc~pecting lhe high acdvity 
aHele du ring the ovarian stimuJation acbievcd in IVE 
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An in creascd intcrcst in an lh o(.;y:mins and their biologica l tffr:ct ~ lias 
cm..:rged in the last ye:lrs. Thcy are n sub-:;:roup 01' fla vonoids 
responsible fo r the colour and most of the benc:fits 01' moderate 
consumpüon Df red wine . T hc presem study wns designed to evnh..:a te 
and comp .. re the anlioxidative properties of four struCfurally rdated 
an[hocy:mins. - pdargonidin, cyanidin, m:llvidin :llld m alvic\in-3-
glucosidc aga inst human LDL oxid atio n promoted either by 
AAPH-gcneratcd pt:roxyl radicaIs, 0 1' twü physiologic:ll ly relevant 
oxidants, ferrylmyoglobin and pcroxynitritt: . Thcir ability to recyele 
a -toeopherol (C1 -TOH), tlle mOSl abundant L DL- lipoph ilic antioxi­
dam, was also srudied. \Vhen LD L oxid::nion was iniriated e idler by 
AAPI-I 01' ferryl myoglobin, as detcrm incd by th e Jluorcscence decl)' of 
incorpomtcd cis -parinaric acid and coniugar ed d i..:ncs formarion , Ihosc 
anthocyanins strongly inhibit LOL oxidativc damagc, cyanidin uml 
m alvid in bcing fa r more efficicnt as compnred wilh pdargonidin. Abo, 
malvi din-3-g1ucoside exhibited a stronger antloxidant activity t11;\O 
ma lvidin, the non-gly'.:o~i laled deriva tive. Pcroxynitrile-promotcd 
L D L apoprotc in modific:! tinns, as evaluated by apoB net sur face chargc 
alte l'al ion~, were efficiently inbibited by cyanidin , m alvidin 0 1' m:t!vidin-
3-glucosidc, whilc almost no di<:cts were obs..:rved with pdargonidin. 
M o n::ovcr, ali the anthoeyanim significantly dl!ereased peroxynitri lc­
mediatcd carbonyl groups forma tion in LDL. E PR m easurem ents a f 
:t -loeopheroxyl radical shov .. ·eu that the :u:thocyanins slrongl y reduce 
the sigoal im ellSi ry of that r:ldical poim ing tO their highcst abililies to 
recyclc 'l-TOH , al though ma!vid in-3-glucos ide WrlS far less effective. 
Qur results corroborale lhe I'clevance of patlerns o í hydroxyl 01' 
m ethoxyl substirution an d glycosylation to the modulation of amiox­
idant activitie s of anthoeyanins. Also, they suggcst thar the COllSUIl1p­

tion of :mthoeyanins through rhe intakc of rcd wine may grcatly 
contribute (O protee l LDL from oxidalivc dam age and, [herdore, ma}' 
be a key componeO[ in the French paradoxo 
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Tho.! 3 im of th is. work was to determine the anrioxidan t St:ltllS in 
follicul ar Il uid and assess its involvemem in woman in fc!'lility. OMC 
(oxygen radical absorbancc capacity) and TAC (total antioxidam 
capacity) \Vere mcasurcd in follicu lar flllid llspirated from foH icles 
duri ng ooeyte pickup from women enrolled in IVF thcrapy (li = 30) anel 
\Vere compared \Vith the aeriviries in follieular fluid aspiratcd from 
hea lthy control dcnors (1/ = 30) . ORAC was m C3su red by assessing lhe 
arca under lhe fluoresccnce deC:ly curve (AUC) of fluorescein wiL~ 
AAPH as fl'ee radical initialOr in the presence of the sample as 

compllred to tha t in the blank in which no 3nrioxid :mt is present. 
T he ORAC n lue was also determincd in the soluble fraction after 
acelOne deprotcinization . TA C was measu rcd by the ABTS + radical 
cation dçcolourization mcthod. The follicular fl uid of subfe n ile womcn 
exhibitcd a significant lowcr O RAC va lue co mpared with eOlllro l 
donoIs (5783 ± 1237 vs 6492 ± 1066pM Trolox, p = O.021 ) . No 
differcnces in either the O RAC va lue in dcproteinized sam plcs O)' 

TI\ C \Vere found betwcen bQ(h g roups. ln condusion , the rcduced 
antioxid:mt activi ty in lhe follieular fl u id suggcsts a ro le fo r frec radicais 
in wam en infertiliry, prúbably contributing to impaírm o!nt úf rcproduc­
tiOIl in lhese patients . 
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Reactive oxygen ~pccics are knolVn to bc implic:ned in nlally cdl 
disordc l's and in lhe devclopmcnt of m any diseases ineludiu!; cardio­
vascula r d iscascs, ;) therosc\erosis, c:naracts, chronic infla m m ation or 
neurodegcnc rat ive diseascs sueli as Alzhcimer's o r Parlcinson 's dise:lse . 
Thus, synrhetic am ioxidants are widely used in tbe food industry, bur, 
because of their toxie anel earcinogenic cffecls, lhl.'ir use i ~ being 
reslricled. Thc put'su it for nove! natural sources 01' bioólctive com­
pounds, namcJy thosc: \Vbo presem an tioxidillll activit)', 11m, been 
acquiring higher significancc. since these compounds m :1y eontribUle 
[O the prcvemion af discases in which frce radicaIs are implicated. l n 
tbis study, lh..: an tioxid:mt properties of differem almond v:l l'ieties 
(Casal/ova , Duro l raliallo, Faradllc/, j''ctranhês . F':'T.:.d Sral', Guara, 
ATola!' , Ordlw d.: k [lIla anei PegaJ'iIl1ws) were cvaluated through several 
biochernical a~says : OPPH (2,2-diphenyl -l -picl'ylhydrazyl) radic:!! 
sca wnging activity, rcducing power, inhibition o f jJ -ca rmene bleaching, 
inhibition of oxid:ni\·c h:lemolysis in erythrocytes, ind uced by 2,2'­
azobis(2-am idinopropr.nc)dihydrochloridc (AA P H) and inhibition of 
lipid peroxid:nion in pig brain LÍssue through fo rmarion of thiobarbi­
tmie add reactive subsLanccs (TBARS). Por ali lhe m..:thods, EC~ () 

values were ca!culated in o rde r tu ~valuatc the nntioxidant efficiency of 
each V:l ricty. The toraI phenols and flavonoid contents \Vcre also 
obtaincd o.nd correlated with amioxidam Ilctivity. Fem:d Stal' :lnd 
Dlfro Italiano revealed better antioxidam propertics, prescnring lo\\'er 
EC 5il values. particularly fo r iipid peroxid ation inhibi tion in T BARS 
assay. The highcs! antioxidlllt: comems (phcnol s and flavon oid~) were 
also fOlll1d for thcsc vari..:ties. 
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Reactive oxygen and free radicaIs play nn import.:1 m role in ce\lul::.tr 
in jury and lhe ageing proe<!ss and .liso are considered to induce rhe lipid 
pcrox idation lha t ca uses the dClcrioration ar food~ . Although o rganisms 
have endogenous :1 ntioxida nl defences prod uccd during nor!l1:l1 cell 
:It.:robic respiration against dle reactive oxygcn species, olher :mtiox­
idants are lHken from th \! dict, bo d1 from natural or synth elic origino 
T hus, synd1ctic anrioxidants are widcly used in food industry, but 
because of their toxic and c:lrcinogenic effects, their use is belng 
restrictcd. Individual tocopherol profile of five AgariclIs mushroom 
spccies, widely consumed in Portugal, was obtained by h igh perfar­
manee liquid chrom atography coupled to a f1 uo rescencc delector 



(HPLClIluorcscence). Bioactive compounds such as phenols, flavo­
noids, ascorbic acid, fi -carotene and Iyçopene were also deten ni ned. 
The lipid pc roxidation inhibilion capacity of the edibk mushrooms was 
:!.cccsscd by biochemical :ls~ays used as models for the lipid peroxiel:!­
tion damage in biornembrancs, narndly inhibition of fi -C:lrotcnc 
bkaching in lhe prescnce of linoleie aeid f3dicals, inhibition of 
erythrocytc5 haemo lysis mediated by peroxyl radicai s and inhibition 
of lhiobo.rbituric aeid reactive substances (TRARS) formation in brain 
cells. Thcir antioxidant propcnics were also evaluated throllgh the 
rcducing powcr delermination and radical scavenging activity of 2,2-
d iph enyl- I-picrylhydruzyl (DPPH) radicaIs . A. silvaricllS revealed b\!uer 
antioxidan t prop!.:ni!.:s (lower ECso va!ues) than the otll !.:r Agan"cllS 
spccies (.-l. an'c!IIsis, A. bispDrIH, A . romaguesii , A. silvicola ) wh ich b in 
:lgre\!mem with th e higher çonten l ofbioactive compound s found in che 
fi rst spccic . a -tocopherol and fI -tocophcrol were found in til \! samples, 
whi le y- and â - toçopherols were nor deteçtcd . 
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Wc investigall!d the 3ntioxid:l11t propenies of two ncw diarybmincs 
fram organic symhesis U'"iJQ! :lnd MJQ2 ), whose basic structur.:: is 
similar tO othcrs, wilh r,;:ported antioxidant capacity, <l ~seSScd by 
chemical (ests, :lI1d biological activity again st microorg,misms. ln this 
study wc induced lipid pcroxidJtion, in iso!ated r:lt tiver mitochondria 
wíth ADP/Fc2~. and lhe diarylamine dfecl$ were examined by o~l'gen 
consump110n Jnd by T BARS method. Thc :mti-perox id:lli\'e erfcct \\ as 
maxi mal for MJQ l :l l 50 n.\t (higher than the one repot"ted for rrolox) 
and for MJQ2 :It 6e JlM. At thcsc sarne concen tr<ltions nOIl": of r.hcm 
dcpresscd the rf:lnsmcmbr:l ne pOlenrial (fi' I' ) developcd by mitochon­
dria, neither the RCR nor the ADP/O ratio val ues. For 2-fold 
conccntr:HiO Il ~ borh diarylmnines we re effective in lhe prcvcntion 01' 
mitochondri:ll .1.'1' eoll:lpse observed 0 11 respir ing m itochondria, with 
the TPP - dcctrode, which me:ms a srabiliz:l tion aClíon on mi tocllon­
dd:ll mno.= r mcmbr:lrle. l n e rcsuhs ob!aincd \Vere confirmcd in whok 
ceUs. The compounds did not show toxiçity LO lhe L929 cell line, 
eV:l lUll ted by [hl.: MTI redueing lest and Cle'lr!y prolee ted fro m lipid 
peroxidatio n, indueed by the oxidant p:ür :l~corbatc /Fc2 I. , lO lhe PC 12 
eell model , :lt lhe cOllcentratiolls wlll::n:: maximal a!ltioxidant erfect was 
observed in mirochondria . TIle new diarylamine~ we re rcvcalcd as very 
good antiox idanr s at \'cry low concentratiom, both in mitochondria (l nd 
in IVhole ccJ ls. The rcsul t~ suggest a specific acti oll site, for M] Q2, at 
mitochondrial complex I leveI. Wc arc funher exploring other intraccJ­
lular target~ for [hese ne\\' çompounds that se em very promising agaiost 
pathologies where oxida tive stress is involved. 

Supporred by FCT grant SFRHIBDfl7174J2004. 

P -015 
Nirrie oxide rcgulatcs Foxo3a activity to modulate mitoehondrial 
ROS production 
Sara Borniqucl ' , Tnmaculada Valle::!, Yolanda Olmos l , Esucll3 Soria3, 
Santiago Lamas l, & )\-laria "'vlonsalve l 

lCr!l1Iro NaCIONal de 1I1vr!st7liaciolles CardiO'/..'a5wlart:s (eN/C) , /Hadrid, 
SpaiJI, ~ Diabetes Gemer, Sall FrGl/cúco, CA, USA, 3Ccwm dr! /I/'vesliga­
â OI/t's Biologicas (GIB-CS/C) , lHadrid, Spai1/ 

Tt has long bee l1 c~ fUblish<:d that, dependiog 00 the bio logic3! context, 
nitric oxide (NO) c:m pia)' ..:ilher :l pro-oxidam or :.111 anti-oxir.hlnt r01l:; 
however, the underlying moleçular mechanism<: have only reccntly 
begun tO be eluciduted. Our slLIdics have shown that NO can both 
positively :lnd neg:l tively regulate the exprcssion of the main protcins 
involvcel in mirochondrial ROS detoxification. This r\!gulmion involvcs 
NO~lm:di:ltcd Olodul:ltioll of the mRNA leveis of lhe transcriptional 
çouçtiv:llor PGC-I :r vi:l the activ:lIion of the sGC/PKG palhway rI). 
PGC-I :r is lhe m:lster transcription:ll regulator of mitochondri:'l! 
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function anel ROS proteçtion systems (2]. Our currem work focllses 
on understanding thc mech :lnism th:lt mediates NO-induced down­
reguJation of PGC-l !.t expression in lh!;! vascular endothelium. Since 
some NO effects are known to be mcdiated vi:! activarion of the PI3KJ 
AKT pathway, we have examined the ctTee t of inhibiring P13K. Pre­
lreatment of primary enelotheliJI cdls with PI3K inhibitors prevented 
down-regulation of PGC-I Ct: expression in respo nsc LO rh\! NO donor 
DETA-NO or the PKG açtivlHor 8-Br-GMPc, indic:lting that PI3K 
acts downstn:am of PKG. Similar!y, prc-tre:nmcm with the AKT 
inhibitor AKT IV blocked NO-induced PGC- I Ct: down-rcgulation, 
\Vhcn:as DETA-NO increased the phosphorylation (activation) of AKT, 
supponing a role for the Pl3KJAKT pathway in NO rcguJation 01 
PGC-l ~ exprcssion. Point mutation in a funcr ion :.l IRS box of the 
mouse PGC-la prOmOl\!r cancell ed NO activiry, suggcsung the 
iuvolvement of :l FO X:O transcriprion f"ctor as :I rnediatOr of NO 
action. lmponantl y, FOXO factor"S !Irc p!losphoryJatcd anel inaçtivated 
by AKT. ln funh\!r cxperimenls wc haw.: shown th:lt lrC:lUnetU \vit h 
DETA-NO leads ro phosphory!:l ti" l1 ano.! inactiv:l.tion o f the FOXO 
fac tor Foxo3a. 'lo dl."tcrmine whcthcr Foxo3a is in fae l a u':lnscrip uonal 
regulator af PGC-I a wc havc uscd a scries of experimental approaches. 
Over-cxprcssion of a consti tuti\'c form of Foxo3a drama tically upregu­
laled PGC- I:l levcls, whereas a siRNA dircctcd again~t Fox03a h<Jd rhe 
upposite effect. ChIP analysis sho\Ved thal Foxo3a directly assoeiatl."s 
with lhe PGC- I<t promOler and transient tr:msfection assays indic:lrcd 
that FoxoJa acriv:Hes the PGC-b promoter through lhe same binding 
sice th:u is required for NO adiviry. We lhcrefore concl ude th:ll NO 
down-regulates PGC-l :r cxpn: ssion through lh\! P13K/AKTfFoxo3a 
pathway. 
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High leve Is of unçonjug:l ted bilirubin (UCB) C:ln be taxic (Q the central 
ncrvo lls system and oxida tive srr\!ss is emcrging as a n:kvant evcnl in 
the meçhanisms of UCB encephalopathy. Wc invcstigated if exposurc af 
raI neurons to UCB leads to disruprion of the redox status by a 
mechanism involving nNOS acriv:ltion. Rat cortical neuronal culrures 
nt 8-days III ,"'itro were exposed to 50 or I DO ~IM UC B, fo r 4 h, at 3rc. 
To assess thl.: role of NO, neurons were co-incub:lted with 100 !-1M UCB 
and 100 11M L-NAME, an inhibitor ofnNOS . All the cxperiments were 
performed in the presence of 100 [11. \ human ser um albumin, used to 
solubilize VCB. Pnrmarion of prorein clIrbonyls was assessed by slot 
blor <Jnalysis, reduced glur:Jthione (GSH) by an enzymatic recycling 
assay .. nd çell dC:llh was derermined by qU:lnlification of LD H reJe:lse 
lIsing a commercial kil. NO production was eVaIU (HCd by quamifiçation 
of nirritc leveis using Gril.:SS reagem, whi le the :lctiviry of nKOS was 
estimated by \Vesrern bloL Keuron:ll exposure tO 50 or 100).l.M UCB 
lcd tO protein oxidation (p < 0 .05) and deercasc in GS H çontem 
(p < 0.05), rcsu lting in enh:lnced cell death (p < 0.01 ). Oxid:llive 
disruprion was açcompanied by nNOS nctivarion (p < 0.05), with 
consequent increase in :\'0 produclion (p < 0 .0 1). Ali UC B-induced 
efTce(s were signifiçantly çount\!raCled by co-incubu rion with L-N:\lvlE. 
This study reinforces the involvemenl of oxid:tlive strcss in neuronal 
damage induced by UCB and demons tr:ltes thar cell lesion is mediated 
by nNOS ilctivation, [herdare, pointing to NO a:. :1 key demento 
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