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Tntroducere. Boala cronici de rinichi (BCR) este o afectiune progresiva
care afecteaza intre 10-14% din populatia generala la nivel mondial, Tnsumand
> 800 milioane de persoane, declarata de Global Burden of Disease (GBD) ca
una dintre cele mai proeminente cauze de deces si suferintd in secolul XXI.
Stresul oxidativ (SO) reprezintd unul din mecanismele cu impact substantial n
dezvoltarea si progresarea BCR la copii, reprezentand un factor non-traditional
pentru toate cauzele de mortalitate, atdt direct prin deteriorarea glomerulara si
ischemia renald, cdt si indirect asociat cu inflamatia, hipertensiunea si
disfunctia endoteliala.

Scopul lucrarii. Studierea rolului SO in patogenia si evolutia BCR la
copii.

Materiale si metode. Au fost studiate articole in bazele de date
PubMed, ResearchGate, Elsevier, PlosOne, publicate ultimii 5 ani. Principalele
criterii au fost descrierea speciilor reactive de oxigen (SRO) si speciilor
reactive de azot (SRN) si mecanismele patofiziologice intre BCR si SO.

Rezultate. Stresul oxidativ este rezultatul cresterii activitatii oxidante si
dereglarea sistemului antioxidant. Tn BCR, in special in uremie, SO poate fi
explicat prin disfunctia mitocondriald si cresterea activitafii enzimelor
intracelulare, cele mai exprimate fiind oxidaza nicotinamid adenin dinucleotid
fosfatului (NADPH)(Nox), xantinoxidaza (XO) si mieloperoxidaza (MPO).
Secretia de NADPH oxidaza si MPO este intensificatd de activarea
polimorfonucleatelor (PMN) si monocitelor ca rezultat a inflamatiei cronice n
care se afld pacientii cu BCR. Kisic si col. au corelat activitatea modificatd a
MPO la pacientii cu BCR, cu cresterea riscului de aparitie a modificarilor
endoteliale si a complicatiilor cardiovasculare. O activitate mai mare in plasma
pacientilor cu BCR a inregistrat si XO. In studiul efectuat de Salomon si col. s-
a raportat ca nivelul ridicat al izoprostanului F» (F2-1s0Ps), marker de oxidare a
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lipidelor, este asociat cu vasoconstrictia renald si leziune renald majora, alaturi
de efectele nivelurilor crescute de izolevuglandina (IsoLG) descrise de Moor si
Degenhardt, care determind dezvoltarea aterosclerozei, hipertensiunei arteriale,
inflamatie, neurodegenerare sau aritmie, si nu in ultimul rind boli renale.
Oxidarea ADN-ului este apreciat in baza concentratiei 8-hidroxi-2' -
deoxiguanosind (8-OH-dG), remarcata in diverse cercetdri ca atingind valori
crescute in leucocite la pacientii cu BCR, cele mai ridicate fiind la pacientii cu
HD. Nu mai putin importantd este reglarea SO oxidativ de catre factorul
coactivator-1a al receptorului activat de proliferatorul peroxizomic-y (PGC-1a)
, care In diferite modele experimentale au fost reduse, similar si superoxid
dismutaza (SOD). Eliminarea substantelor antioxidante prin dializa,
hemoincompatibilitatea sistemului si urmele de endotoxine din dializat, sunt
factori aditionali responsabili de starea pro-oxidantd la pacientii cu BCR. Un
studiu cros-sectional efectuat de Shivprasad care a comparat catalaza (CAT) la
pacienti cu diferite afectiuni renale, a identificat concentratii 2 ori mai mici in
cazul BCR, decét in cazul lotului-control. Nivelurile crescute a markerilor
oxidativi, precum Fp-IsoPs, produse proteice de oxidare avansati (PPOA),
malondialdehida (MDA) si LDL oxidat (ox-LDL), au fost raportate in
numeroase studii, iar Small, D. M., si col. au descris elevarea SRO incepand cu
stadiile 1-2 ale BCR, cu crestere paraleld progresiei bolii catre stadiul terminal.
Aceeasi tendintd este atribuitdi PPOA in numeroase studii, demonstrand rolul
patogenetic important a PPOA. SO are ca consecinta disfunctia endoteliala,
inflamatia si fibroza, cu afectarea structurii si functiei renale, prin activarea
factorilor moleculari de semnalizare celulard, precum proteina chemoatractanta
a monocitelor 1 (MCP-1), factorul de crestere transformant 1 (TGF-B1),
interleukina-1 (IL-1), factorul de crestere a tesutului conjunctiv (CTGF), factor
de necroza tumorala alfa (TNFa) si angiotensina.

Concluzii: SO prin leziunile vasculare afecteaza in mod direct nefronul
la toate nivelurile cu deteriorarea/pierderea functiei renale si progresarea BCR.
Deteriorarea oxidativa, la rindul ei, este agravatd de uremie, sistemul de
hemodializd si patologiile asociate ale pacientilor cu BCR. Dereglarea
echilibrului redox poate fi detectatd in stadiile incipiente ale leziunii renale si
tinde sa creascd odatd cu progresia ei, ceea ce favorizeaza posibilitatea unui
diagnostic timpuriu Tn baza analizei biomarkerilor specifici ai SO.
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Introduction. Chronic kidney disease (CKD) is a progressive condition
affecting between 10-14% of the general population worldwide, amounting to >
800 million people, declared by the Global Burden of Disease (GBD) as one of
the most prominent causes of death and suffering in the 21st century. Oxidative
stress (OS) is one of the mechanisms with substantial impact on the
development and progression of CKD in children, representing a non-
traditional all-cause mortality factor, both directly through glomerular damage
and renal ischemia, and indirectly associated with inflammation, hypertension
and endothelial dysfunction.

The aim of the study. To study the role of OS in the pathogenesis and
progression of CKD in children.

Materials and methods. Articles in the PubMed, ResearchGate,
Elsevier, PlosOne databases, published in the last 5 years, were studied. The
main criteria were the description of reactive oxygen species (ROS) and
reactive nitrogen species (RNS) and the pathophysiological mechanisms
between CKD and SO.

Results. Oxidative stress is the result of increased oxidative activity and
dysregulation of the antioxidant system. In CKD, particularly in uremia, OS
can be explained by mitochondrial dysfunction and increased activity of
intracellular enzymes, the most expressed being nicotinamide adenine
dinucleotide phosphate (NADPH) oxidase (Nox), xanthine oxidase (XO) and
myeloperoxidase (MPO). The secretion of NADPH oxidase and MPO is
enhanced by the activation of polymorphonucleates (PMNs) and monocytes as
a result of chronic inflammation in patients with CKD. Kisic et al. correlated
altered MPO activity in patients with CKD with increased risk of endothelial
changes and cardiovascular complications. XO also showed higher activity in
the plasma of patients with CKD. In the study by Salomon et al. it was reported
that elevated levels of F2-isoprostane (F2-1soPs), a marker of lipid oxidation,
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are associated with renal vasoconstriction and major renal injury, along with
the effects of elevated levels of isolevuglandin (IsoLG) described by Moor and
Degenhardt, which cause the development of atherosclerosis, hypertension,
inflammation, neurodegeneration or arrhythmia, and not least renal disease.
DNA oxidation is assessed based on the concentration of 8-hydroxy-2'-
deoxyguanosine (8-OH-dG), observed in various studies to reach elevated
values in leukocytes of CKD patients, the highest being in HD patients. No less
important is the regulation of oxidative OS by peroxisome proliferator-
activated receptor-y coactivator factor-lo. (PGC-1a), which in different
experimental models were reduced, similarly superoxide dismutase (SOD).
Removal of antioxidants by dialysis, hemoincompatibility of the system, and
endotoxin traces in the dialysate are additional factors responsible for the pro-
oxidant status in patients with CKD. A cross-sectional study by Shivprasad
comparing catalase (CAT) in patients with different renal diseases found 2-fold
lower concentrations in CKD than in the control group. Increased levels of
oxidative markers, such as F2-1soPs, protein products of advanced oxidation
(PPOA), malondialdehyde (MDA) and oxidized LDL (ox LDL), have been
reported in numerous studies, and Small, D. M., et al. described elevation of
ROS starting from stages 1-2 of CKD, with parallel increase in disease
progression to end-stage. The same trend is attributed to PPOA in numerous
studies, demonstrating the important pathogenetic role of PPOA. OS results in
endothelial dysfunction, inflammation and fibrosis, with impaired renal
structure and function, through the activation of molecular cell signaling
factors, such as monocyte chemoattractant protein-1 (MCP-1), transforming
growth factor Bl (TGF-B1), interleukin-1 (IL-1), connective tissue growth
factor (CTGF), tumor necrosis factor alpha (TNFa) and angiotensin.

Conclusions. OS through vascular injury directly affects the nephron at
all levels with deterioration/loss of renal function and progression of CKD.
Oxidative damage, in turn, is aggravated by uremia, hemodialysis system and
associated pathologies of patients with CKD. Oxidative deterioration, in turn, is
aggravated by uremia, hemodialysis system and associated pathologies of
patients with CKD. The dysregulation of redox balance can be detected in the
early stages of renal injury and tends to increase with its progression, which
favors the possibility of an early diagnosis based on the analysis of specific
biomarkers of OS.
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