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Oxidative stress (OS) isrelated to an excess ofreactive oxygen species(ROS) and a decrease inantioxidant enzymes.

Underphysiologicalconditions

Underoxidative stressconditions

Enzymatic:catalase,glutathione peroxidase,superoxide dismutaseand glutaredoxinsNon Enzymatici:vitamins E and C,beta-carotene,ubiquinone, lipoic acid,urate, andreduced glutathione

Free radicals:superoxide (O2)and hydroxyl (OH-)Anions;Compoundssuch ashydrogen peroxide(H2O2)

Helmut SiesAdvances in EnzymeRegulation
Volume 23, 1985,Pages 217-237Oxidative Medicine andCellular LongevityVolume 2020, Article ID 5732956

• Infiammazione• proliferazione• apoptosi• Migrazione• fibrosi

• compromissione dellafunzione vascolare,• rimodellamentocardiovascolare,• disfunzione renale,• attivazione cellulareimmunitaria
• ipertensione.

Oxidativestress



Oxidativestressorigins mechanism outcomes

gametes

Int. J. Mol. Sci. 2020, 21, 5175
Malattieneurodegenerative
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FETAL DISTRESS

Implication ofOxidative Stressin FetalProgramming ofCardiovascularDisease



Biomedicines 2020, 8, 166

Mitochondrial Dysfunction and DNA Damage in theContext of Pathogenesis of Atherosclerosis
The effects of increasedmitochondrial ROS involveendothelial dysfunction,vascular inflammation,and the accumulationof oxidized LDLin the arterial wall.

mitochondrial dysfunction may turn out to be akey link in the pathogenesis of atherosclerosis,and elevated ROS is a likely mediatorof this process.



Am J Obstet Gynecol. 2018Feb;218(2S):S869-S879
Long-termcardiovascularconsequences offetalgrowth restriction:

IUGR

Oxidativestress



Several cardiovascular risk factors,are associated with enhanced oxidative stress,which favors the progression of cardiovascular disease

Oxidativestress
CVD

Environmental Science and Pollutio Research Pubbl. online: 08 May 2021



NO stressossidativo

Disfunzione endoteliale
macrophages

foam cells

OxLDL-C

DislipidemieObesitàIpertensione ArteriosaDiabeteVita sedentaria
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FumoAlcoolStress Familiarità per MCV precociin parenti di 1° e 2° grado

CVD



Systemic Inflammation,Oxidative Stress and Cardiovascular Health inChildren and Adolescents: A Systematic Review(1228 potentially eligible pediatric articles;160 articles were included.)(3 articles F. Martino et al.)Tjaša Hertiš Petek et al. Antioxidants 2022, 11, 894
The results indicate thatsystemic inflammation and oxidative stressinfluence cardiovascular health in many chronicpediatric conditions, including hypertension,obesity, diabetes mellitus types 1 and 2, chronickidney disease, hyperlipidemia andobstructive sleep apnea.Exercise and diet may diminish ROS formation andenhance the total serum antioxidant capacity.



various sourcesof ROSin developmentof atherosclerosis

NOX2 a specificNADPH oxidase isoform,has been identified as akey player inatherogenesis

product of systemicinflammation,promotes oxidationof lipoproteins

biomarkers related tothe oxidative stress

STUDIPERSONALI
(Review)

Molecules 2020, 25, 2653

Main commonly measuredbiomarkers related to theoxidative stress multi-entity.
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Early Increase ofOxidative Stressand Soluble CD40Lin Children WithHypercholesterolemia
Martino F. et al.JACC 2007; 49(19):1974-1981

sCD40L
NADPHOxidase

Oxidative Stress Is AssociatedWith Arterial Dysfunction andEnhanced IMT in Children WithHypercholesterolemia:The Potential Role ofNADPHOxidaseF.Martino et al.Pediatrics 2008;122:e648-e655

Oxidativestress

Hypercholest.
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fattore causaleper aterosclerosi



Martino F et al.J Am Coll Cardiol2007;49:197-81

cholesterol andoxidative stress



cholesterol andoxidative stress

Martino F et al.Pediatrics 2008;122:198-208



0,55 mm

FMD = 0%Martino F. et al.Pediatrics 2008;122:648–655

IMT =

*p< 0.005

*p< 0.005





Violi, F. et al. Circulation 2009;120:1616-1622

25 patients with hereditarydeficiency of gp91phox,25 hypercholesteolemicsubjects (HC)and 25 normocholesterolemicpatients (NC).

Urinary Isoprostanes

p<0.001

Gp91 phox

p<0.001

FMD

p<0.001



P.Pignatelli, L.Loffredo, F. Martino et al.Atherosclerosis. 2009; 205: 239-243

Myeloperoxidase overexpressionin children with hypercholesterolemiaOxidativestress
activation

p < 0.001

p < 0.001

p < 0.001



Myeloperoxidase as cardiovascular risk marker inpre-pubertal preterm children?
Denise O Schoeps et al. NMCD 2019 Dec;29(12):1345-1352.

Preterm group Control group
Myeloperoxidase ng/mL 21.1 (5.7; 120.0) 8.1 (2.6; 29.6)< 0.0012
Myeloperoxidase/HDL-c ratio 0.39 (0.09; 2.07) 0.11 (0.05; 0.58)< 0.001

Conclusion:Prepubertal preterm children showhigh MPO concentrations and MPO/HDL-c ratiothat areassociated with inflammation and oxidative stress,which, in turn, may be associatedwith atherosclerosis.



CD11b and CD18

F. Martino et al.Nutrition, Metabolism &Cardiovascular Diseases.2009; 19: 105-109
Stress

ossidativo

Disfunzioneendoteliale

children withhypercholesterolemia



hypercholesterolemiaand obesity

Arterial Dysfunction

J Pediatr 2012;161:1004-9

with NOX2GeneratedOxidative Stress

L. Loffredo,
F. Martino et al.

Obesity andHypercholesterolemia areAssociated with NOX2Generated Oxidative Stressand Arterial Dysfunction

Isoprostanes NOX2

FMD IMT

LDL-ox
Prostaglandins Other Lipid Mediat. 2015 Jul;120:50-5.



L. Loffredo, F. Martino, et al.Int. J. of Cardiology; 293 (2019) 56–59

offspring
early myocardialinfarction

have highNOX-2 activation,serum isoprostanesand TXB2 levels

increasedplateletactivation

oxidativestress

In conclusion, our study showsthat NOX-2 activation is akey determinant ofoxidative stress andplatelet activationin offspring of patients withpremature myocardial infarction.

p = 0.01

p = 0.02



Oxidativestress
Both traditional and novelrisk factors contribute to thedevelopment of premature MIin younger populations.

Methodist DeBakey Cardiovasc J.2021;17(4):60-67.



Free Radical Biology andMedicine 151 (2020) 69–87

Oxidative stress and thecardiovascular effects ofair pollution.
Mark R. Miller Oxidati

ve Stre
ss
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L. Loffredo, ….F. Martino et al. Passive Smoking ExacerbatesNicotinamide-Adenine Dinucleotide Phosphate Oxidase Isoform2–Induced Oxidative Stress and Arterial Dysfunction in Childrenwith Persistent Allergic Rhinitis. J Pediatr 2018; 202: 252-257,
ConclusionNOX2 is activatedin children withpersistent allergic rhinitisand passive smoke exposureexacerbates this effect.We further demonstrate an associationbetween higher sNOX2-dp andoxidative stressand endothelial dysfunction.



Role of NADPH oxidase-2 and oxidative stress inchildren exposed to passive smokingL. Loffredo et al. Thorax 2018;73:986–988.



Adverse health effects in childreninduced by second-hand smoke andprenataltobacco smoke exposure.
Int. J. Environ. Res.Public Health2020, 17, 3212;



microRNAestressossidativo

I MicroRNA, che contengonocirca 22 nucleotidi endogeni,regolano molti processi biologici,tra cui quelli che sono coinvoltiin danni cardiacicausati da stress ossidativo(infarto miocardico, ipertrofia,ischemia/riperfusione,insufficienza cardiaca).
Branislav Kura et al. Int. J. Mol. Sci. 2020, 21, 358;

Lo stress ossidativo può alterareil livello di espressione di molti miRNA.
Environmental Science and Pollution Research.Publish online: 08 May 2021



2015Cinical Science
2015 Dec;129(11):963-72microRNA 33a e 33bF. Martino,…F. Barillà…and A.Magenta
2017Clinical Science
2017 Sep 8;131(18):2397-2408microRNA 200cM.D’Agostino,F.Martino,…F.Barillà…and A.Magenta

microRNA(early biomarkers of CVD)
cholesterol
homeostasis

endothelial
dysfunction

Oxidative
Stress

P< 0.05 P< 0.001

P< 0.05

The Role of MicroRNAsin Hyperlipidemia:From Pathogenesis toTherapeutical Application
Review Article

HindawiMediators of InflammationVolume 2022,Article ID 3101900, 10 pages



.

A.Magenta ,……F. Martino, et al.Oxidative Medicine and Cellular Longevity Volume 2019, Article ID8061901, 12 pages

The Oxidative Stress-Induced miR-200cIs Upregulated in Psoriasis and Correlateswith Disease Severity andDeterminants of Cardiovascular Risk

miRNA 200c

ConclusioniLa sovraregolazione delmiRNA 200c potrebbe svolgereun ruolo importante nell'infiammazionee nell’incremento dello stress ossidativo,aumentando il rischio di eventi CV avversi(ipertrofia cardiaca, disfunzione diastolica,stiffness arteriosa) nei pazienti psoriasici.

Research Article
P < 0.05



Prevenzionedelle Malattiecardiovascolari

Individuazione etrattamentoprecocedei fattori di rischioCV

Riduzionedello stressossidativo

CONCLUSIONI

etàgestazionale



ReviewShould We Be Screening forIschaemic Heart Disease Earlier in Childhood?Pier Paolo Bassareo, Stephen T. O’Brien, EsmeDunne, Sophie Duignan, Eliana Martino,Francesco Martino and Colin J. Mcmahon
Conclusioni:……negli ultimi anni sono state
sviluppate strategie per identificare le persone a
maggior rischio di ischemia cardiaca e infarto
miocardico, correlati ad aterosclerosi, e trattarle in
termini di prevenzione primaria.
La mancanza,però, di dati solidi sulla sua efficacia
è ancora un punto debole e nel prossimo futuro
saranno necessarie molte più ricerche nel campo.

Children 2022, 9, 982



Oxidative Stress in Cardiovascular Diseases:Still a Therapeutic Target?
Nutrients 2019, 11, 2090

Dietary and supplementary antioxidantsfor decreasing cardiovascular risk

EVO



Mediterranean Diet andCardiovascular DiseasePrevention: What DoWe Know?

Jordi Salas Salvadó et al.Progress in CardiovascularDiseases 61 (2018) 62–67
Potential mechanismsimplicated inCVD prevention



DIETA MEDITERRANEARICCA IN:

La fagiola di San Nicola“Suriaca Russa Janca”

Albero d’ulivo secolareSan Nicola Da Crissa (VV)

• SOSTANZEANTIOSSIDANTI
• FIBRE ED ACIDOFOLICO
• CARBOIDRATICOMPLESSI

Lifestyle and awareness of cholesterol blood levelsamong 29159 community school children in Italy

•Esiste un'associazione tra aderenza alla dieta
mediterranea e BMI e livelli ematici di
colesterolo totale.
•I bambini che spendono un maggior numero di
ore/die nello sport o nelle attività all'aria aperta
hanno migliore aderenza alla dieta mediterranea
rispetto a quelli che passano più ore in casa a
guardare la televisione o giocare con videogiochi.
• L’aderenza alla dieta mediterranea

rappresenta un fattore determinante nella
prevenzione delle MCV.

F. Martino et al. Nutr Metab Cardiovasc Dis
2019 Aug;29(8):802-807

L'intervento dietetico con dieta
mediterranea

nei bambini con
iperlipidemia familiare o poligenica

migliora significativamente il profilo lipidico
e consente di raggiungere

i livelli target di
LDL-C e non-HDL-C

Giulia Massini……and Ornella GuardamagnaNutrients 2022, 14, 1344.

Mediterranean Dietary Treatment inHyperlipidemic Children: Should It Be an Option?

LDL-C (A), non-HDL-C (B) Box-plot at baseline (blue)and at 6 months follow-up (orange)in familial hypercholesterolemia (FH)and polygenic hypercholesterolemia (PH) in the ResponderGroup.



CVDPrevention



»Il balcone delle Calabrie»Ferdinando II di Borbone un tramonto d’estate aSan Nicola Da Crissa (VV

Grazie perl’attenzione!!!


