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proccdurcs and Ihcir coppcr(lI) co mplexes \Vere pn.:pared. Thcse 
lig:mds presem higb sttlbility constants for coppcr(II) , as dClcrmined 
by potcntiomctric methods. The superoxidc scavenging aCliviry of lhe 
complexes wa:; studicd using {wo differcnt methods: the nitrobluc 
tetrazolium rcduction and lhe dihydrocthidium oxidation. Cu(lI)-LI 
and Cu(TI)-L3 havc shown the ability to scavengc O; -, with leso values 
in lhe low micromol:!r range. Cu(lI) -L3 presemed lhe lo\Vcsl IC,;o. Thc 
cytowxiólY profiles of lhe complexcs \Vere cvaluated in V79 Chinese 
hamslcr eclls, using the MIT assay. Thc complexes \Vere nO{ 
considembly toxic up to 100 )111.1, \Vi th the cxception of Cu(II)- L2 . 
Among the complt::xcs studied, Cu(IJ)-L3 prcsen ts a number of 
important characteristics. It has an effectivc supcroxide scavenging 
act iviry, a high srabiliry constant and a low cytotoxiciry, appearing to be 
a promising superoxidc scavcngcr. 

Supported by FCT-POCT 1I49 114/QUI/2002. 
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D ecrcase ofGLUTl-mediated glucose uptake in endothelial eelIs 
in response to o:ddative strcss 
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Incrcased oxidative strcss is implicared in the pathogenesis of di'lbetic 
rcrinopathy. The goal of [his study is to assess lh e rcgulation of glucose 
tran sport by oxidative stress . R(!linal endothelial edis were subjectcd to 

oxidarive stress by incubation with glucose oxidase. Prote in cn rbonyl 
formation was lIscd as an indicator of oxidized proteins . 
GLUTI mRNA !t:vels \Vere determined by real-time RT-PCR. 
GLUT I protein leveis were detected following biorinylation of the 
membrane proleins. The glucose transport :Ictivi ty was me:lsured by 
3H-DQG uptakc. Incubation 01' endothclia ! cells \Vith glucosc oxidasc 
Jeads to an accumulation of oxidized proteins. Oxida tive stress induces 
a deerease in the GLUTl mR.l\IA and protein kvels . Significantly, 
glucose transpon is dccreased ln oxidarive stress . This result is in 
agrccmcm with thc deereascd cxpression ar the protein :1.( rhe plasma 
membrane as well ns with iu dccrcased hn Ul ife. Thc inhibition of 
prOle:l.somc u pon oxidative stress restores glucose transport (O basal 
leveis. ln conclusion, the data suggest that sub-cc\!ular redistribution of 
GLUT I under conditiom flf oxid:nlve strcss contribute to disrupt 
glucose homeostasis in diabetes, 
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vcr· 
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3-Nitrotyrosine (Ntyr) is comidcrcd as a biom:lrk,~ r ofrhe gcneration of 
reactive nitrogcn specics (RNS). Howevcr, ir is still diffjcult to 
determine its concentration in biological sam pies, in particular in 
saliva. Saliva is lhe first barrier against free radicais in the human 
organism and the delCrmination ofsalivary Nryr could tell us how saliva 
deals wirh nitric oxide-mediated damagc. I-ligh performance liquid 
chrol11<ltography \Vith electrochemical detection (H PLC-ECD) offers 

an attractive alterna tive to measuremcnt of protcin oxida tion aml 
nitnnion producls. T o dcvclop a reJiablc lInd high-throughput medlod , 
we optimized the cond itiOI1S fo r HPLC-ECD. T ne preparation of 
human saliva samplcs consisted of incubation with Femon reagent, 
protein precipitation, enzymatic digestion and Nryr determinarion by 
HPLC-ECD. The b<.::sc scparacion of Ncyr was achievcd u~ing li highly 
acidic mobile phase (pH 3.1 ). Our pro[ocol is suitablc for analysing 
saliv!l samplc!> to study RNS production. 
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Lipid peroxidation inhibition, free radical scavenging activity 
and e1eetroch cmic~ll behaviour of a dihydroxy1ated di(hl.!t­
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Isabel C. F. R. Ferreira·, Lillian Barros·, S. Falcão L
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The skin providcs the fir st line of defcnce against oxidative damage 
induced by Cl1vironmental fae tors, having an claborated antioxidanr 
sysrem designed to deal with free radicais and oxidativc stress. However, 
under severc stress condit íons this biological rcsponsc is Ilot sufficicnt, 
leadillg to oxidative damas!! and, in consequcnce, to skin disorders, 
immunosuppresion, premature skin agcing and ultirnately can cer. l n 
lhese circumstances, antioxidants may plny an cssential role in enhan­
dng the antioxidanr system lInd thus preventing carcinogenesis. COIl­
sider illg trell lment limita tions and thc high numbcr of cancer patients, 
the developmel1t of ne\v thcrapeutic stratcgies are urgem!y n:quired. ln 
this study, the antioxidant properties 01' elhyl 3- (2,4-dihidroxyphcnyl­
amino)benzo[b ]thiophenc-2 -carboxylate, symhesized by us, wefe eval­
uated through lheir lipid pcroxidation inhibition capacity, free radical 
scavcnging activity and elccnochemical behaviour. The chemical assays 
gave lhe following ECso valucs: 21 1 Il '\.\ for reducing power and 145 ~LM. 
for radical scavenging acrivity of DPPH radicaIs (undcr the sarne 
conditions, lhe EC so values for ct -tocophcrol were 158 and 92 !-1M). 
T hc biochernic:ll assays used as modcls for the lipid peroxidation 
damage in biomembrancs rcvealed lhe following ECso values: 4<1 11M 
fo r inhibitio l1 of p -carotcne bleaching in the presencc of linobc add 
radicais (61lM fo r cr: -tocophcrol), 99 ~IM for inhibition of erythrocytes 
haemolysis mediated by pcroxyl radicaIs ( 161lm for ct - tocopherol) and 
63 Ilm for inhibition ofthiob<trbituric acid re:lctive subSlances (TBARS) 
formation in br:l in cd ls ( I I JlM for cr: -tocopherol). Cyc1ic vohammetry of 
the compound in acetonitrile/Pt electrode, at fas t sc:m rates, showcd an 
irreversible oxidation system with Ihree :modic peaks III E,,! = 0.82 V, 
E~2 = 1.59Vand E" 3= 1.77V. After the firstscan a ne\\' oxidation/ 
reduction system appears at Imver potenti<11s, E".l = 0. 16 V and E'4 = 
0.05 V, m:lt increases in imensi ty with the first fivc scans. At slow scan 
rales, below 0.1 V/S,lhis new system is not ob!>erved, pointing out a slow 
homogenous reaction after the firs t electron transfer. 

Research proicct POCVQUII59407/20íl4 (FCT- Portugal). 
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Figure 2. 

The search for ncw t11 0leculcs \vith anrioxidant propcrticl> is :J. vcry 
active dom llin of re s~arch , sine\: lhey can protec l lhe h um:m body 
from frec r~dica l s and rc tard the progrcss of many chronic d i scns~s, 

such m. v:Lscular d ise3SCs, some forms of cancer and oxid :Hive gIreSS 
responsiblc for D NA, pcmein 3nd mem brane damagc. Diffcrcm ly 
SUbS1Í(U tcd di:l rylamine dcrivativcs of b. . .:nzo[b ] thiophcnc were synthe­
sized using C K pal bd iu m-c:nalyscd cross-coupli ngs [1,2). Rcccntly, 
we !lave dcscribcd lhe StruClUfc - acllviry rcl:u iollSh ip of o;omc di3ry­
lami nes in lhe bcm:o [b )rhiophcnc series as antim icl'obial [3J and 
:mtioxid:lOt agcnts f41. f-i cre wc ex{cnd m is cvaluation to lhe study of 
their elcctroch<.:mical bch aviour, rcgard ing ~p\:cia lly lhe infhcncc of 
th~ compound ~lrucrure, such a~ lhe position of lhe arylaminatinn, lhe 
presenec 0 1' diffcrclll group~ on lhe phcnyl ring (Br, F , O;\I' c) and on 
the thiophcn e ring (H , C0 2Et) . T he dcctl'ochernical srudic:; of lhe 
above compounds were achicved in acctonitrild fBAP, IVilh a plari­
num ch:ctrodc. AI. lolV scan rate, the cyclie vDltarn ogram or 
benzo [b ]thiophene f I I presents [WO typicrll irrevcrsiblc oxidation 
process c~ ut E~ I = 1.49 V, Eaz = 1.84 V, com rolled by lhe diffu~ i on of 
lhe sub stru ct. Thc sarn e pa n ern is observcd in most of the cOl11 pounds 
studied, hOIVcver at d ifferent potcntials . For examplc, the arylnmina­
tioo On lhe c1 ectron rich thiophcn ..:: ring dccrcase~ the oxida Lion 
potemial (1i2 vs ..14 ) and the illlroduction of an ck ctron withdrawing 
group ill thc thi0phene moiety, C02E t, incrcmcnt 0 .3 V in the lirst 
oxid arion pOlentinl (A4 \'s AS). This ch:mges will infhtence the 
reducing pOIVer, with lhe hlghest effcct fOll nd fo r compuund s with 
lo\vcr oxid nlion pUlenrials {51. 

Research Projccl POCUQUI/59407/2004 (FCT-Portug:ll). 
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T he C. el.!gallS gene trx~J encodes a thioredoxin Lhat is expresscd in the 
ASj ci lia ted chemosensory neurons . \ 'Ve have previously shown thal tI'X­

f delelion mmants are shon -l ived, whcrcas anima is expressing a 
translational m:- I ::gfp fusion transgene are long-Ii \'cd rdativc to wild 
type (WT). We rt!pOfl hcrc m at m,-I participates in ASj -dependem 
starvation stress rcsponscs. Wc find that H"X- / ::gfp expression in ASJ 
neurons is up-reguJaled in \VI" animais u nder condirions of slarvntion 
:lnd in the dcvelopmeUtll lly arn::sted dauer larval sragc, impl ica ting trx- I 

in ASJ-dl.!pendem Slress resistancc mechanisnK Intcrest ingly, in dcif- l ! 
gll onylyl cyclase mUtnnt~, trx-I::gfp e;;:press ion in ASJ neurons b 
consrimtivcly up-rcgl.l lntcd, indicating that depl etion of cGMP ttp­
regulates Irx- f expre~s ion in AS], Simibrly, de1etion of m;- l nlters the 
dauer formation constitutivc (Dar-c) phenotype of dcif- l l rnUlams, 
supporting the involvemcnr of trx-l in ASJ-dependenr stnrvation strcss 
responses (e .g. dauer :UTl!st) . ln addition, we observe th,j( dele rion of 

rrx- I partially suppro:!sses the Daf-c phenolYPI.! 01' daf-28 insulin-like 
mUlanls, suggesting thal T RX- l afreets the ill5ulin/lGF-like signalling 
(lIS) p:.t thway in ASJ nt:lII'ons to pro motes da ller arresr. T:lken togc rher, 
il se o:!m~ likd y [hal tllc up-regulation a r 11' ... -1 under eond itions of 
starvation forms P:lf[ of n stre~s re~pon~c d ici ted to proteel C. eI.:gam in 
h:lfSh food-deprived environmenls. I\ S a consequence, this ASJ­
dependem stress response would prmu"tc longcvi(y and d :lUer forma­
lion at lhe cost of reproduct ion l\nd growth. C urrem effort's are directed 
towards smdying me genl!tic interac tions of tlx- l with genes involvcd in 
ageing and daucr palhways to identify the upstream I'egub lors of trx- I 

expression. 
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McasureITlt!llt of total antioxidan t s tatus in b iologieaI fluids as 
indica tor of the activity of th e a n t ioxid3nt Systclll 
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Oxid:nive damagc has beo:!n implicaled in the aerioJogy or palhogenesis 
of a lal'gc n um ber of diseases, ln tissuc injury ;\5 wc!! as ln lhe agcing 
proeess. T o reduce frce radical da mage, con trol mech anisms are 
presem, the mos[ impofWnt is lh e antioxidant system . Antioxidants 
are a hete rogeneous group of subsla ncc~ such as enzyl11es, othcr 
proteins and a ra nge of compounds such as viramins, m ie acid, 
gluL'lthione, flavonoids, phenols and curolenoids. T he antioxidant 
defenses interact to form an integra ted systcm and it is of great imerest 
tO measure the LOlnl antioxid ant stalus (T AS) as .l n indic:n or of lhe 
fu netioning of the entire system . Wc rcport !lere exam plcs of lhe 
applicability of an assa)' ki t to lhe quantit:llive determination of [ol:ll 
antioxidant status in serum 0 1' pla~Illa somples. Serum/plasma sampks 
\Vere col!ected, storcd and assayed wit h a lwo-reagent colourimerric 
total anüoxidant status assa!, kit. ,vkasuremellts wen: taken :lt 600 nm. 
The lincarity 01' th e ass ay was 2.5 mmol/L M casuremcnt of TAS in 
gcriatric (11 = 77) and normal working ( II = 156) populations data 
indicnted significam reduceion of serutll t.o tal nntioxidants in geriatrics 
when compared with the workin g ag..: g rQ\lp ( 1.284 mmollL vs 
1. 536 mmol/L, p <: 0 .05) . ln both g rol Llp ~ lhe valucs were high.:: r in 
males when compared wi th fe mak subjects. M C<l sul'cment of TAS in 
plasma of normal volunteers (11 = 16) beforc and after 60 days of 
vitamin supplememntion showed a st:n is tieally significant increasc post­
supplementation (fram 1.56 mmol/L to 1.62 mmoVL). ln concl usion, 
da ta show app licnbiliry of [h is tOlal anrioxidant starus kil to lhe 
assessment of the integrated antioXidant systcm . 

P - 050 
Oxid adon of TYl'- Lcu an d Leu -Tyr: Identilicatio n nf s pin­
tr3pped free radicaIs by tandem m ass spectromctry 
C . Fonseca, M. R. I'v1. Domingues, & P. Domingues 
Departmml of Chelll istry, Uni~ersitJ' of Aveiro, 3810-193 Aveiro. Pormgaf 

Reactive oxygen specic5 formed during oxidarive stress are implicaled in 
disease;; and agcing. Being proteins, Qne of tile oxidntion targcls 
resu lting in their strucuJral l11odificalions and loss 01' function. !-lO ' , 
the most reactive radica!, when gcneraled by ctiffcrellt sourccs (radi-
01ysi$ or metal-cata!ysed oxidntion) !cads ro diíferent intermediate fn:e 
radicaIs and oxidarion products. Thesc free radicais 11:lVe short-living 
time, making them difficult to detece Spin tr!lps, namely D M PO, fo rm 
st:lble ::.dducts, usually idemificd by EPR, wirh th l.!se radicaIs. Mas~ 




