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Mechanism of plaque formation in atherosclerosis
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One One of the best practical definitions of oxidative stress was given by Lushchak, who defined the oxidative stress as a situation of disturbed cellular metabolism or unregulated cellular function with damaged cellular constituents due to transient or chronic enhancement of ROS concentration [44]. On the other hand, epigenome-wide association
studies (EWAS) identified a set of 84 genes highlighting the relevance of obesity, inflammation, lipid and carbohydrate metabolism in atherosclerotic CHD [68]. DNA methylation has been linked to oxidative stress and inflammatory processes underlying pathogenesis of atherosclerosis. Atherosclerosis has been identified as a threat to mankind since
3000 B.C to 400 A.D following extensive investigation of mummies of the old world [4]. The first evidence about role of genes contributing to atherosclerosis was provided by genome-wide association studies (GWAS) [16]. A recent ongoing effort using bioinformatics-based approaches resulted in 98 new candidate genes for CHD [67]. It is a disease of
multiple causes which regarded as the primary underlying cause of heart diseases and cerebrovascular accidents. Phosphatidylcholine found in egg yolk and in red meat carnitine is processed by intestinal bacteria to trimethylamine (TMA) this in turn oxidized in the liver to trimethylamine N-oxide (TMAQ) which has been described in animal models
and clinical trials as metabolite causing atherosclerosis and elevating risk of CHD [61,62]. Arteries commonly affected include aorta, carotid arteries, coronary arteries and arteries of the lower extremities [4]. Genetics and epigenetics have a significant influence on development and progression of atherosclerosis. From pathological perspectives,
atherosclerosis has been defined as a chronic arterial inflammation secondary to prolonged exposure to oxidative stressors and involves multiple cell types and cellular mediators [3]. ABSTRACTAtherosclerosis is a esadixoreoloim ,soR .esorelcsoreta ad o£AssergorP e otnemivlovnesed on etnatropmi lepap mu rahnepmesed arap adartnocne iof amoneg
on AND od ofA8§Aalitem A .J xileF of£Amela ocid©Am olep odahnuc iof" esorelcsoorehta" omret O .seralucelom sievAn soirjAv me esorelcsoreta ad socin®Agotap serodaidem so ranoicerid medop sarutuf sacitu®Aparet sepA§ApO .153[ 1-XOL ogafiArcaM ed serotpecer ed ofA§Aagil a s*Apa esadixo HPDAN ad ofA§Aavita A odived ©A ralucsav
oil©Atodne on adizudorp SOR ed etrap roiam A .] 91[ )CMS( ralucsum alul©Ac ad adacidujerp o£A§Anuf e sogafiArcam ed ralulec ofA§Aartlifni ed adiuges ,lailetodne o£A§Anufsid A avavel euq lailetodne ralulec o£Asel omoc esorelcsoreta ad esen2Agotap a uocilpxe ssoR llessuR rop adizudortni iof o£Asel ad airoet a esnopSA -4 ¢A a ,0791 ed
adac©Ad ad lanif oN .sair*Atamalfni sanicotic ed o£A§Audorp ad s©Avarta sacit?Arelcsoreta sacalp ed otnemivlovnesed od soigjAtse solpitl?’Am arap meubirtnoc savitadixo sadacifidom samrof saus e C-LDL O .]91[ esotpopa e AND ed onad ,edadicixototic rasuac medop ,edaditnauq ednarg me sodizudorp merof es sam ,ocig*Alonumi ametsis on lepap
ues ed m©Ala ,sCMS ed otnemicserc e sotsalborbif arap oriegasnem odnuges o omoc manoicnuf sele ,edaditnauq axiab me etnemralulecartni uomrof SOR a eS .ovitadixo essertse ocip3At 0 moc o~£A~§Aapucoe1~"p me sodacilbup marof sorvil e sogitra sotium ,etnemetneceR .]23[ lailetodnebus 0§A§p§e o arap seralulecretni sepA§Anuj ed S@AV&I‘IZ&~
esenwaid ed ossecorp rop soticAnom ed ofA8Aargim alep odiuges jAres ofAseda ed ossecorp etse ,sadavita siailetodne salul©Ac s A setnereda es-manrot setnalucric soticlAnom sO .acin 'Arc o£A§Aamalfni A sadanoicaler sa§Aneod me sadacilpmi marof m©Abmat AND od of£A§Aalitem an sepA§AaretlA .112[ ralucsav ederap an C-LDL ed of£A§Aargim a
odnitimrep ,lailetodne edadilibaemrep a odnaretla ,lailetodne o£A§Anufsid ad aterid asuac amu omoc aimeloretselocrepih ad lepap o macidni setnecer sepA§AazilautA .0oid©Am e ednarg ohnamat ed sair©Atra ed anretni ederap ad air’Atamalfni a§Aneod ed ed m©Ala ,esadixorepopil adenine dinucleotide phosphate (NADH/NADPH) oxidases all
together are responsible for LDL peroxidation process [22,24,28]. One proposed mechanism for that is the binding of lipoproteins to proteoglycans which are secreted by macrophages this will further amplify and retain Ox-LDL, making lesion¢AAAs inflammation as a continuous process [23,27]. A complex multiple processes of inflammation and
oxidation are implicated in the development of fatty streaks in which LDL-c metabolism specifically appeared as a key factor [25]. Oxidized LDL induces ROS production through which it contributes to further foam cells formation at atherosclerotic plaques [27]. Enzymes which influence DNA methylation such as DNA methyltransferases (DNMTs) are
crucial in maintaining endothelial cell integrity, promoting SMC proliferation which are implicated in pathogenesis of atherosclerosis [71]. Genetics have a significant influence on susceptibility to atherosclerotic vascular diseases. This approach was introduced after discovery of the role of metabolic factors other than dietary cholesterol [60]. DNA
methylation is an important mechanism that regulates gene expression associated with inflammation and atherosclerosis. During the past three decades, extensive researches have been conducted in order to explore possible mechanisms by which Ox-LDL plays its role in fatty streak progression. Despite variation in the underlying risk factors
between countries, the first leading cause of death worldwide comes CHD. Once monocytes reside in subendothelial space they acquire the macrophage characteristics under the effect of macrophage-colony stimulating factor [23], and express SR [A, B1, CD36, CD68, lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1)] that will bind
modified lipoproteins such as Ox-LDL, native lipoproteins and anionic phospholipids [21,35].Once oxidation of LDL started, it amplifies itself and will be accompanied by htiw snoitcaretni gnivlovni sserts evitadixo dna noitammalfni era smsinahcem cinegohtap cisab stI .srohtua eht yb detroper saw tseretni fo tcilfnoc laitnetop oN.tnemtaert ro / dna
noitneverp esaesid rof stegrat evitcartta eb yam level ralucelom ta sisorelcsorehta ni smsinahcem enummi dna yrotammalfni, Scitenegipe, sciteneg fo elor cinegohtap fo gnidnatsrednU.] 61 [srotcaf ksir rehto dna setebaid, erusserp doolb, nietorpopil amsalp rof selor tnatropmi delaever evah esehT.] 14A A A ¢ 93 [euqalp citorelcsorehta eht ot
noitcarttaomehc steletalp dna, noitargim dna htworg sCMS snialpxe siht noitarefilorp sCMS rof srecudni dna tnatcartta tnetop era srotcaf owt eseht, sCMS dna lailehtodne ni rotcaf htworg lamredipe gnidnib-nirapeh dna rotcaf htworg devired steletalp eht fo slevel desaercni htiw detaicossa eb ot dnuof CPL .aimeloretselohcrepyh lailimaf sa hcus,
esaesid eht fo smrof nailedneM fo seiduts morf dna Seiduts Cigoloimedipe Morf Emoc Sah Sisorlcsorehta Ot Gnitubirtnoc Srotcaf Eht Fo Gnidn atsrednu ruo fo ytirojaM.] 56 [seuqinhcet citeneg ralucelom ni secnavda suounitnoc eht hguorht nevorp tcaf sihT.] 54 [sredrosid evitarenegedoruen dna recnac, sisorelcsorehta sa hcus sesaesid emos fo
sisenegohtap eht htiw sserts evitadixo gnitaler enicidem fo dleif eht ni era snoitacilbup esoht fo ytirojam tsav ehT.] 34 [5891 ecnis enicidem dna dleif lacidemoib otni decudortni rehtruf dna oga sedaced eerht tuoba denioc saw taht mret lacidemoib a si sserts evitadixO.] 91 [euqalp citorelcsorehta elbatsnu dna kaew ot gnidael negalloc ralullecartxe fo
noitadarged gnisuac xirtam llaw ralucsav eht ni ) 9-Pmm (9-esanietorpollatem dna) 1-Pmm (1-esanietorpollatem ecudni nac LDL-Ksho, Ylgnitsseretni.] 85 [llaw ralucsav eht nihtiw noitcudorp SOR rof sulumits tnetop sa gnitca yb elor lacigolohtap sti syalp LDL-xO hguorht sserts evitadixo Snoisel Citorlcsorehta EHT NI LDL-XO FO Noitamrof
Evitalumucca OT eud .noitcudorp egahporcam rehtruf Dna TNEMTIURCER genetic, epigenic and environmental factors. Rusty lipids derived from low density lipoprotein contribute to multiple stages of development of atherosclerotic plates and progression through the production of inflammatory cytokines. According to 31 and 18, the oxidative
modification of the arrested LDL occurs mainly in two stages: oxidation of LDL lipids contents, with little change in the B100 protein of the APO, this occurs before recruitment Monocty mobile phone to the arterial wall. LDL and APP B100 modification occurs after the recruitment of the monocytes for the conversion conversion of monocytes to
macromagos, this process is followed by the absorption of native LDL as well as ox- LDL by Macrémagos through Cleaner Receptors (SR). Internalization through other suggested routes, such as sorterine protein receptors and fluid phase pinocytosis. The change of recognition of the macropagos receptor towards LDL due to its oxidative modification
causes the captuation of LDL by macropagos derived from monocytes via mr which are not Regulated by the cholesterol content of CA © Lula and these receptors can connect a variety of binders, such as OX-LDL and native lipoproteins [29.32]. Diet and eating habits are the main driving forces for the development and modification of atherosclerotic
diseases. Despite the role based on genetic and epigenious evidence in the pathogen of atherosclerosis, future molecular studies in these fields are recommended to interrelate candidate genes, genetic polymorphisms and loci susceptibility to better mechanistic understanding pathogenesis of atherosclerosis. The ROS is defined as oxygen molemplate
(02) that accepts a single Elénico Elém where it turned into highly reactive radicals that damage cellular lipids, proteins and DNA [30]. This review will discuss the integration of inflammation and oxidative stress in the edadisned edadisned axiab ed anAetorpopll ad lepap on esafn2A siam moc ,esorelcsoreta ad oa odiveD.oir*Atamalfni ossecorp o e
ovitadixo essertse o ertne odargetni ossecorp mu omoc esorelcsoreta ad lareg esen2Agotap a artsuli 3 arugiF A .]11,01[ etrom omsem uo acir©Afirep lairetra a§Aneod ,larberec ralucsav etnedica ,)CCD( airjAnoroc a§Aneod ,ocaAdrac euqata omoc ,salpitl?’Am seralucsav sepA§Aacilpmoc a ravel edop o£A§Aidnoc atsE .]17[ esorelcsoreta a moc
sadanoicaler sa§Aneod me edadilatrom ad otnemua mu rasuac uortsnomed e o£A§Aamalfni A adaicossa evetse NDA od ofA§Aalitemrepih a ,etnemetneceR .]76[ )EKORTSATEM( larberec ralucsav etnedica e )D4Csu1pMARGoIDRAC( airjAnoroc lairetra a§Aneod arap adicehnoc edadilibitpecsus ed icol moc mazilacoloc euq NDA od sovita serodaluger
sotnemele 73 arap anitamorc ed of£A§Aaretni ed sodad ed sotnujnoc 36 marareg euq ,76 rop otief iof megadroba atsed olpmexe mU .]4[ etroN od acir© AmA ad e anihC ad saim?Am me odartnocne iof m©Abmat omoc ,sa§Aar setnerefid assevarta euq a§Aneod ed ossecorp ogitna mu res aicerap esorelcsoreta a ,arutaretil ad ofAsiver a moc odroca eD
.]2[ ofAsnemid aid©Am e ednarg ed sair©Atra ed anretni ederap ad acin “Arc air®Atamalfni a§Aneod amu omoc adinifed ©A esorelcsoreta A .]21[ larberec ralucsav etnedica a e a1r|Anoroc a§Aneod a es-meved %08 :siauq sad ,laidnum levAn a setrom sad % 13 ed acrec atneserper euq o ,)VCD( seralucsavoidrac sa§Aneod a odived 5102 me marerrom
saossep ed sepAhlim 7,71 ,)SMO( ed®AaS ed laidnuM 0£A§Aazmagr0 ad soir3Ataler son esab moC .]47A A¢A27[ esorelcsoreta ad esenaAgotap a aicneulfni SOR a ,otnatrop ,e AND od ofA§Aalitem a atefa ovitadixo essertse o euq marartsnomed sodutse sosreviD .]57[ esorelcsoreta an ovisiced lepap mu marahnepmesed anotsih ad o£A§Aalitem a e
ofA§Aaliteca A .LDL ad avitadixo o£A§Aacifidom alep leviAsnopser are sA A¢A20 o euq uortsom ortiv ni odutse rop odartsnomed omoc ,acidApil ofA§Aadixorep an AA¢A20 SOR od lepap od saicn2Adive aivah ,ossid setnA AA A A A A A A A¢A sagerg sarvalap sad )8291A¢A6481( dnahcraM .)LDL-xO( adadixo amrof aus e )c-LDL( endotA ©lio vascular
crossed by a process and by non-receptor-mediated endocytosis, LDL-c will be trapped within the fibers and fibrils in the vascular wall [27]. The increasing burden of CVDs worldwide is attributed to the increasing incidence of atherosclerotic diseases [13]. SMCs proliferation and migration from tunica media to tunica intima play an important role in
growth and expansion of atherosclerotic plaque [24,42]. Because of the abundant researches in the field of atherosclerosis in recent years, understanding of pathophysiology of atherosclerosis made more and more accessible at lipoprotein metabolic level as well as at inflammatory molecular level [21].Recent understanding of pathogenesis of
atherosclerosis (Figure 2) explained it as imbalanced lipid metabolism integrated with misconducted immune response leading to chronic inflammatory process in the blood vessel wall [22].The earliest histopathological lesion of atherosclerosis is the development of fatty streaks in the vascular wall at predilection points such as arterial branching
sites where the laminar blood flow is disturbed [23,24]. It is a disease of multiple causes which regarded as the primary underlying cause of heart diseases and cerebrovascular accidents [5,6]. Interleukin-6 is a key cytokine in pathogenesis of atherosclerotic plaque development and progression [36,37]. Epigenetic means chemical tags that modify
DNA expression independent of the DNA sequence. Once LDL-c trapped within the vascular wall, it undergoes lipid peroxidation due to locally secreted reactive oxygen species (ROS) commonly called free radicals [28,29]. Thorough macroscopic and microscopic examination of vascular system of mummies found in Egypt belong to antiquity showed
evidence of atherosclerosis affected aorta, coronary arteries, carotid arteries as well as femoral arteries [7,8]. Precursors of TMAO, choline or L-carnitine elicit alterations in cholesterol and sterol metabolic pathways in the sair©Atcab moc sezef ed etnalpsnart aiv o£A§Aazinolocer e socit?Aibitna moc sacin®Agotap sair©Atcab ed of£A§Aacidarre ad
s©Avarta esorelcsoreta ad otnematart o arap megadroba avon amu uotnavel oipAcnirp etsE .]61[ )asorudrog aiar ed acram( 'sosomupse sogaf;’Arcam ed o£A§Aamrof a revomorp _arap odartnocne odix3A-N animalitemirT J22[ oenAugnas osav od ederap ad ortned LDL otnemidnapart arap omoc meb ,ralucsav 0il©Atodne od s©Avarta C-LDL etropsnart o
arap ot151uqer—©Arp ed ossap o res arap otrebocsed LDL-odnetnoc 001B nietorpopilopa rop sodatropsnart loretseloc ed sievAn sotlA .]83[ 1-MACI e 1-MACV ofAseda ed saluc©Alom sa rasserpxe arap siailetodne salul©Ac arap rotudni mu e sotic3Afnil-T etnatcartaoimiuq rotaf e sotic’Anom res uortsnomed otudorp etse ,LDL ed ofA§Aadixo ad otudorp
mU anilocliditafsof*Asil ed s©Avarta etnemlevavorp iof omsinacem mU .sacit3Arelcsoreta sa§Aneod ed o£A§Aacifidom e otnemivlovnesed o arap o£A§Audnoc ed sa§Arof sednarg .seratnemila sotibj Ah e ateid. ]51[ anirc*Atua o£A§Anuf rop sogaffArcam ed salul©Ac ed o£A§Aamrof a jArevomorP ?1-LI a ,etnemetneugesbus ," 1-LI ed ofA§Aarutam a e
ofA§Aerces a aiedem euq ,SOR siam 0£A§Audorp amu a odnavel ,RS 63DC od s©Avarta sogaFArcam ed ofA§Aazilanis ed aiv a jAravita LDL-XO o ,ossid m©AIA .142,81[ acit?Abmortorp o£A§Anuf e 01r3Atamalfn10rp ossecorp ,)lailetodne otnemahnilased( arierrab ed otnemitemorpmoc odnairc lailetodne ofA§Anufsid ad etnaedacnesed rotaf omoc
sadartnocne lairetra ofA§Aacifimar ed saerjA san sacin¢Acemoib sa§Arof sA .161[ arolf ad o£A§Aisopmoc a zevlat e JoamT arap AMT metrevnoc euq samizne( nivalf ed sanegixoonom ed ofAsserpxe an sepA§Aairav ,ateid ed opit olep odaicneulfni res edop oamT ed levAn O .]196[ salcnaA1/4Aqes saus raretla mes seneg ed ofAsserpxe a raretla medop
sacit©Anegipe sepA§Aa01f1dom sa ,sarvalap sartuo mE .amupse ed salul©Ac ed o£A§Aamrof a odnevomorp ,osrever loretseloc ed etropsnart o zuder e sogafiArcam me RS od ofAsserpxe a atnemua oamt uo aniloc ed acit©Ateid 0£A§Aatnemelpus A .]136[ ederap ofA§Aagitsevni o£A§Aagitsevni bos adnia ohlabart ovon etse sam a ,etnemacigolotaP .]64[
etnadixoitna ametsis od aicjAcife ad e edaditnauq aus ad edneped ocig3Aloib ametsis on e soenAugnas sosav son SOR ad laicidujerp otiefe O .]07[ NRA oa odaicossa otnemaicnelis e anotsih ad ofA§Aacifidom ,NDA od ofA§Aalitem meulcni a01t©Aneg1pe ofA§Aacifidom ed snumoc siam sopit sO .esorelcsoreta a moc sadanoicaler sa§Aneod arap
sotnematart e socits3Angaid sovon revlovnesed arap adazilitu res edop megadroba atsE .esorelcsoreta ad esen2Agotap an sadacilpmi ofAtse )Jamoiborcim( sianitsetni sair©Atcab e ateiD .]65,55[ ovitadixo essertse on LDL ad lepap od latnemirepxe aicn2Adive ariemirp a maratneserpa loretseloc me acir ateid moc sodatnemila siamina soledoM .]66[
acit3Arelcsoreta CCD a sodaicossa etnematsubor sovon icol ed eir© As amu maracifitnedi siaicrapmi SAWG ,etnemasoiruC .]95[ esorelcsoreta an etnadnuba otnemanoicnuf ed ovitadixo sserts ed omsinacem o omoc odaredisnoc iof esadixo-HPDAN ad omsinacem O .]62[ lairetra ofA§Aacrufib ed siacol son mumoc ©A euq soenAugnas sosav sod nem©2Al
od etneulfnoc acitsjAle adamac ad adrep A e zirtam ad sonacilgoetorp ed o£A§Aisopxe A odived es-mevlovnesed sasorudrog sartsil sa ,lailetodne o£A§Anufsid a adizudni zev amU J22[ ofAsel ad siacol son enumi ralulec o£A§Aartlifni a e oirAtamalfni ossecorp o .Aranmslupml zev aus rop ,euq o ,0£Aseda ed saluc©Alom rasserpxe a e soir’Atamalfni
serodaidem rizudorp a siailetodne salul©Ac sa zudni adadixo LDL A.]33,13,52[ sarudrog ed aicn®Auqes ad acram a sadaredisnoc e amupse ed salul©Ac sadanimoned marof salul©Ac sasse ,missa ;salul©Ac satse arap asomupse aicn2Arapa ad megami odnad sogaf?Arcam ed amsalpotic od ortned soidApil ed a§Aicam ofA§Aalumuca jArevah RS ed
ofA§Anuf A odived A .153,12[ lanoicida ovitadixo essertse o agaporp e ralucsav amitni an amupse ed salul©Ac ed ofA§Aamrof a arap jAriubirtnoc ele ,RS aiv sogaf’Arcam rop odaflogne LDL-xO o euq zev amU .siatneibma e socit©Aneg serotaf solpitl?Am ed sepA§Aaretni evlovne euq lairotafitlum lairetra a§Aneod amu ©A It is a secondary chéaconial
arterial inflammation to the extended exposure to oxidative stressors and involves involves ,)dica ciopil dna enoihtatulg ,sdionetorac ,sloneirtocot dna slorehpocot ,dica cibrocsa .g.e( stnadixoitna devired-tneirtun ,).cte ,esatcuder dna )TAC( esalatac ,)xPG( esadixorep enoihtatulg ,)DOS( esatumsid edixorepus .g.e( semyzne tnadixoitna sedulcni metsys
tnadixoitna eh eh ehT .]2T .]223 f euqalp cytorelcsorehta ni devlovni sllec fo yteirav fo srotaluger tnetop era hcihw )A+A-FNT( A+A -rotcaf sisorcen romut dna )6-LI( nikuelretni ,)A?2 1-LI( A2Aannatropmi tsom eht era noitisopsiderp citeneg dna noitadixo ,noitammalfni hcihw fo srotcaf elpitlum yb denimreted era )1 erugiF( sisorelcsorehta fo
sisorelcsorehta fo ygoloisyhpohtap ni scitenegipe dna sciteneg ,teid fo elor cinegohtap eht ylfeirb thgilhgih lliw weiver ht ,eromrehtruF .]43,92[ )1-PCM( 1-nietorp tnatcarttaomehc etyconom dna 8-nikuelretni sa hcus senikomehc dna ,rotcaf gnitavitca-steletalp ,sdipil sa hcus stnatcartta-omehc dna snitceles ,)1-MACI( 1-elucelom noisehda ralullecretni
,)J1-MACV( 1-elucelom noisehda llec ralucsav fo noitalucsav pu :stceffe cinegohtap gniwollof eht ni detacilpmi si LDL dezidixO .seiretra dezis-muidem dna -egral fo llaw renni eht fo esaesid yrotammalfni cinorhc a si sisorelcsorehtA.snoitpo cituepareht erutuf rof gnimia elor ytilasuac fo lasver ro lasuac sti enimreted ot dna sisorelcsorehta ot noitalyhtem
AND etaler taht smsinaht ralucelom eht dnatsrednu ot deriuger era syassa lanoitcnuf ,revoeroM .sisorelcsorehta tsniaga detcetorp eb yam yeht ,ecneh ;enimalyhtemirt ecudorp nac taht airetcab lanitsetni gnikcal snagev sa hcus elpoeP .]02[ ssecorp gniga fo tluser a sa esaesid evitareneged a eb ot sisorelcsorehta no thguoht ylsuoiverp tahw fo etipo
eht hcihw ,notidnoc yrotammalfni cinorhc a si sisorelcsorehta taht dewohs sehcraeser ,sedaced owt tsal eht nI .srotaidem ralullec dna sepyt llec proteNa (e.g. ferritin, lactoferrin, albumin and ceruloplasmin) and numerous other antioxidant phytonutrients present in a wide variety of plant foods [47,48]. The local arterial wall or systemic oxidative
stress is one of the proposed mechanisms for the development and progress of atherosclerosis [18,49].There is evidence from in vitro and experimental studies as well as from human studies that the oxidized lipids derived from LDL contribute to the development and progress of the atherosclerosis® *plaque through the production of inflammatory
cytokines (e.g. TNFIIA ), the regulation of oxidases (NADPH) and the increase of the renin system 3 33 A NAA-) and the peroxynitrite (ONOOA-A"AAA19). Recently, an abundance of candidate genes, genomic polymorphisms and susceptibility loci associated with atherosulcer®related diseases have been identified [65]. It can therefore be concluded
that, although the terminology of atherosclerosis is recent, the disease itself is old [9]. Whenever the balance between the production of ROS and the antioxidant defense is lost, the stress AAoxidative A pAAA
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