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Time course of hitric oxide synthases and oxigative
stress in ovine sepsls
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Buckground: Previous studies revealedthe important roles of differentisoforms of nitric
oxide synthases (NOS) and determinants of oxidative siress in the pathophysiology of
cardiopulmonary derangements in sepsis. thereby. otering patentinlly new treatment
options such as iphibition of NOS or inaibition of reactive nitrogen species and
poly(ADP-riboss) polymerase. When considering possible treatment strstegies,
however, it is crucial to identify the time changes of the cxpression of the pathogenic
fuctors that are involved in the pathophysiology of scpsis. The present study was
conducted to dewrmine the time course of endothclial NOS (¢NOS), neuronal NOS
(nNOS), inducible NOS (iNOS), 3-nitrotyrosine (3-NT}, and paly(ADP-ribose)
{PAR) in lung tissue using an 2stablished model of uvine scpsis.

Mathods: Twenty-four sheep were instrimentad for chronic Study. After inhalation of
48 breaths of cotton smoke, live Ps. cervginosa was instilled into both lungs. Sheep
were sacrificed at 4, 8, 12, 18, und 24 h after induction of sepsis (n=4 per group).
Addition] four sheep received sham injury and were sacrificod after 24 h

Results: In all shosp, PaQ,/FiQ, rutic was below 200 8t 18 b, indicating acute
reepiralory distress syndrome (ARDS). Lung wet-to-dry weight mtio, &n indicutor
of lung wawr content, started to increase 4 h after injury snd reached a peak st 24 h
Expreszion of sNOS was inceeased between 4 and 18 h after injury (p=0.05), reaching
a peak at 12 h, Expression of INOS was increased between 8 and 18 h (p<0.05),
pzaking also a 12 h. These changes were associftled with o fise in plusma mtrits/
nitrate tevels (p<0.05). Expression of nNOS did not increase throughout the study,
Expiegsion of 3-NT, a stable marker of peroxynitrite, was incrrased between 4 and
12 h (p=0.05), peaking a1 8 n. Expression of PAR started lo increass ¢ h afler injury
(p<0.05), praking alsp at B b,

Coaclusion: The increased expression of eNOS gnd INOS was associated with
increases in bath Aenitratyrosing and PAR expression. The tme changes of oxidative
stress carvelated with the early devalopment of ARDS and pulmonaty edema in this
model.
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Oxidative damage is the biochemical mechanism o
cellular injury in choline deficiency.
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Oxidative damage is the pathogenic meshnnism involved in the development of
the lesions induced by cholins-deficiency (CD). It producs oxidutive damags in
liver, heant, kidrney and brain by lipid peroxidation, docremse of antioxidants, aad
?onsumptinn of tissue alpha-tocopherol. Wennling Wistar male rats werz divided
Into two groups: one group fed a choline-deficient diet (CN); and the other fed a
choline-supplemented dict as control (CS). Liver, heart, brzin end Yoth kidnsys were
temoved (or oxidetive damage determinations: ihiobarbiwric resctive substances
(TBARS), and went-buty| kydroperoxide initiated cheiniluminescence (CL-BOOH),
and hiswopathological analysis, The histopathological study showed: hepatic
esteatosis (firs! day), renal necrosis (Rfth day), e heart necrosis (seventh day).
' tissues homogenaiss, TBARS increased by 33 % in liver (third day, 9<0.05); 8D
% in kidney (thind day, p<0.05); more than 100 % in hesnt (fifth day, p<.01), and
70% in brain (sixth day, p<0.05), Oxidative siress reaches systemic significance in
CcD §im‘.e 4-times incressed plasma levels of TBARS with a t,, (the time for haif
maximal effect) of 2.8 days were observzd. The norma) rt plasma level (1 5 microM)
wes increased by 200% it the third day (p<0.02), 400% at the fifth day {p=0.04)
and 300% at the sixh day (p<0.05). CL-BOOH was increesed at the sixth day by
45% in liver (p<0,05), 83% in kidney (p< 0.01), 50% in heart and 114% in brain
(p<0.05 respecuvaly). TBARS is the enrliest sign of the pathogenic =ffect of CD,
followed b_y the increase in CL-BOQH. meaning docreased tissue levels of lipid
soluble antioxidants, i.c. endogenous alpha-tocopherol, and by the histopathological
damage. In the liver, the morphoiogical demage is previous to the lipid peroxidation
and the coasumption of endogendus anhioxidants, tn kidney and hean, indeed. lipid
pcrox'xd_anon and oxidative damage are precading the necrosis, These rosuits indicate
that Igpsu peroxidation plsys a roie in the pathogenesis of CD, Oxidative domage in
liver is sgsociated with hopatic lipid mebolism, and may be affecting the ebsomtion
and irenspont mechanisms of ulpha-tozopherol in this organ. TBARS is an carly
marker of lipid peroxidation in plasma £nd ussues.
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Aspirin-triggered lipoxin A4 differentially modulates HO-

1 expression and NADPH oxidase activity in endothelial

cells: Implications in pro-oxidative, proinflammatory
processes.
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Lipoxins (LX) and aspirin-triggered LX (ATL) are eicosanoids genvrated during
inflammation via transcellular biosynthetic routes, which have emerged as mediators nf
key events in endogenous anti-inflammatioa and resolution. We have reported that an
aspirin-triggered lipoxin A, analog (ATL-1) induces the éxpression heme oxygenase |
{HO-1) in endotheliel cells (EC), an inducible enzyme closely related with the resolution
phase of inflammotion, This process tequires de novo protein synthesis vie LXA, receptor.
Morcover, ATLe| -triggered HO-1 expression inhibited VCAM und Bssclectin sxpmssion
induced by proinflammatory cytokines, what may lead to an ficient impairment of
feukaeyte-endothelium interactinns during the otset of inflammation. These data showed,
far the first time, the convesgence of these two pillurs of resolution of inflammation.
Moare recently, we observed that ATL-1 alea impairs ROS gencration by EC, aphenomenon
closely related to pro-oxidsnt, peointlammatory wnd pro-thrombotie cardioviascular
conditions, such as hypertension, atherasclenisis, and heat fallure, Pre-treatment of EC
with ATL-1 (1 - 100 aM) completely blocked ROS production trgpered by different
agents, as ausessed by dibydrarhodaming 123 nnd hydrocthidine Furthermere, ATL-1
inhibited the phospharylation and manslocabon of the cytosplamic NAD(PJH oxidase
subomit p47** to the cell membrane as will as NAD(P)H oxidese activity. ATL-]
\rentment 210 impaired the redox-sensitive activation of the transcription factor NA-
knppeB, a criticul step in events 23sociatad to inflamimatory and lur pathologies.
The involvement of distinet protein Kinnses/phosphatases in this phenomenon 2re unday
investigation.

We belicve that 4 beuter understanding of ATL ability to modulute ROS-sensitive
procasses, interfering with two pathways clostly reluled to the muintenance of callular
redox homeastusis, razy lead to the development of new strategies in order to control
the redox imbulunce assacigred with several pethological situstions associared with o
prointflammastory, yro-oxidative compaonent.
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Nanotechnology is a fast growing ficld with cmerging deveiopment of tnodarn
materials for clectronics und informalion technology mdustries, cosmetics, health and
medicine and in i variety of manufactured goids. Single-Walled Carbon Nanotubes
(SWCNT) with unique physico-chemical, electronic and mechanical properies
are novel malerials of 1echnological imporarce. Pulmonary exposure to SWCNT
revealed toxicity within the range Of doses relevant o exposure limits astablished
by regulatary agencies for fine size carbon particles, in CS7BL/S mice exposed to
SWCNT, pulmonary toxicity was associnted with 8 dose-dependent augmentation of
biomarkers of cell injusy and oxidative stesy quantified by cell counts, total protein,
lactute dehydrogenase and g-glulamylranspepticdase activities, reduced level of
GSH, wml amioxidant reserva glong with the accumuiation of lipid peroxidation
products found in branchoalveolar Javage (BAL) Auid and in the lung. Markers of
puimonary cytotoxicity corfesponded 1o varly development of acute inflammation,
collagen accurnulation, and progressive fibrosis. In mica maintained on vitemin E
deficient diet, SWCNT significantly enhanced collagen deposition a3 compurcd to
the vitamin E sufficient group. Overall, our dals suggest thar shanmacat somlosioo —=
SWCNT clicited a robust acute inflammatory response wi

pulmanary fibrosic whose exprassion and seventy was

of axidativa stress in the lung of the exposed (C578L/¢
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