





Nitrite/Nitrate determination

At the end of Isc and of Isc/R, 1ml of heparinized (not coagulatedil M@s drawn at the aorta
bifurcation of each rat to measure the NO concentrations. Blooplesnnderwent centrifugation
and plasma aliquots were stored at -21°C until determination. Plasma niteteimére determined
using the Greiss reaction that measures combined oxidation prodidG, plasma nitrite (N®)
and nitrate (N@) after reduction with nitrate reductase in a colorimetriayd448]. Standard

curves with increasing concentrations of sodium nitrate and sodium nitritewnereparallel.

Isolation and culture of HUVEC

Human umbilical vein endothelial cells (HUVEC) were isolatemfrhuman cord by collagenase
treatment as described [19] and cultured in 1% gelatin-coasKsfl(Falcon; Becton Dickinson,
Bedford, MA, USA) using endotoxin-free Medium 199 (BioWhittaker, CambBio Science
Verviers, Belgium), containing 20% heat-inactivated fetal bovinansgiFBS, Hyclone, Logan,
UT, USA), 1% bovine retinal-derived growth factor, @ ml heparin, 100 1.U./ml penicillin, and
100 ng/ml streptomycin (Biochrom, Berlin, Germanyll experiments were carried out with

HUVEC at passage 1-4.

O, consumption by HUVEC

Consumption of © was measured using the Biological Oxygen Monitor System 530 (Y
Incorporated, Yellow Springs, Ohio, USA) and Clark-type-polarographiel€ctrode. The data
were recovered with WinWedge software (TAL Technologies, Philadelpti, USA).

During O, consumption measurements, the cells were placed in thermaldfatgulated
chambers (37°C) equipped with a magnetically stirred circulatoe. imstrument calibration was
performed considering the levels of @ 24% (al of O,/ml, corresponding to the volume ot O

dissolved in aqueous medium at 1 atm and 37°C) [20¢oBsumption values were recorded every















synthesis of NO, after renal Isc, seems to be a protective mechanism that counteracts
vasoconstrictor and inflammatory phenomena occurring during the R period. However, as
previously reported, since Isc/R injury can activate inflammatory reactions, Isc/R-induced renal NO
level may be related to a increase of nuclear factor kappa B-dependent pro-inflammatory factors,
which play a major role in the activation of iINOS during the inflammatory process [24]. Moreover,
increased NO in reperfused kidney might be greatly enhanced by a simultaneous increase in
superoxide radicals [25]. In our experimental model OA seems to be protective against Isc/R injury
via NO generation.

Endothelial injury occurs rapidly after an ischemic insult [23] and relates to reduced mitochondrial
activity [15]. Because Krebs cycle and mitochondrial mass are early victims of endothelial
dysfunction [26], to better evidence the possible influence of O,/O3 treatment on the modulation of
endothelial dysfunction, we have determined the mitochondrial functions of HUVEC through their
capability to consume O,. Recently, it has been demonstrated that decrease in O, consumption by
pulmonary artery endothelial cells from patients affected by idiopathic pulmonary arterial
hypertension was related to a decreased mitochondrial activity for these cells [27]. Previously, the
effect of ozonated serum on HUVEC has been investigated and a dose-dependent increase of
hydrogen peroxide as the main mediator of ozone action (possibly through an increase of NO
production) was shown [28]. In our experiments, HUVEC display a low rate of oxygen
consumption in basal conditions. The addition of O,/O3 mixture significantly increases the oxygen
availability and the rate of oxygen consumption (Fig. 4, A and B). In parallel, confocal microscopy
evidences a marked increase of mitochondrial activity, as revealed by mito Traker (Fig. 4 C, red
signal). We can argue that, whereas in basal conditions ATP is generated nearly equivalently by
glycolysis and cellular respiration [27], O,/O3 treatment stimulates the mitochondrial energetic
metabolism of HUVEC, as shown, within 30-60 min, by a significant increase in ATP levels.
Because in the same time intervals LDH levels of HUVEC do not significantly vary, the increase of

ATP is attributable to the increase of mitochondrial instead of glycolytic pathway. Indeed, the
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