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Supplemental Digital Content 1 – Methods

METHODS 
Animals and study protocol 

All animal experiments were conducted at Hospital Universitario de Getafe (Madrid, Spain). This is a controlled study designed in accordance with both the ethical standards on animal experimentation (EU 609/86 CEE, Real Decreto 1201/05 BOE 252, Spain) at Hospital Universitario de Getafe and the Helsinki convention for the use and care of animals. All experiments were approved by the Animal Research Committee at Hospital Universitario de Getafe. 

Three independent groups of pathogen-free healthy male Sprague-Dawley rats (Harlan Iberica, Spain, weight 325-375 g, n=8/group) were studied following methodologies previously published by our group and others1-10. Animals that underwent mechanical ventilation were first anesthetized with an intraperitoneal injection of ketamine 90 mg/kg and diazepam 5 mg/kg. Additional intraperitoneal boluses of ketamine 30 mg/kg and diazepam 2 mg/kg were given as needed to maintain the animals adapted to the ventilator. A surgical tracheostomy was performed and a 14-gauge cannula was secured in place and connected to a mechanical ventilator (Babylog 8000 Plus, Dräger, Lübeck, Germany). A 20-gauge catheter was inserted into the left carotid artery for monitoring arterial blood pressure (Hewlett Packard, Model 66S, Geneva, Switzerland). Body temperature was maintained during the experiment by placing the animals over a thermopad (Challoner Marketing Ltd., Buckinghamshire, United Kingdom). In order to evaluate the effects of lung overdistension in the presence or absence of positive end-expiratory pressure, two different ventilatory strategies were administered to healthy rats: a group ventilated with a moderate tidal volume (VT) and a relatively high positive end-expiratory pressure (moderate-VT,VT=9 mL/kg and positive end-expiratory pressure=5 cm H2O, respectively), group 1, and a group ventilated with a large VT (high-VT,VT=35 mL/kg and positive end-expiratory pressure=0 cm H2O, respectively), group 2. These ventilatory strategies were specifically chosen on the basis of previously published studies, in which end-inspiratory lung volumes were shown to be similar1-10. In both groups of rats, respiratory parameters were set as follows: respiratory rate, 70 bpm; inspiratory time, 0.3 s; expiratory time, 0.56 s ; and inspired fraction of oxygen, 0.45. The model of ventilator-induced lung injury employed in the current investigation has been previously demonstrated to be an appropriate experimental model for this purpose1-10. 

All animals were initially ventilated for an equilibration period of 10 min following the moderate-VT ventilation parameters to be thereafter assigned to either group 1 or group 2 (moderate- and high-VT mechanical ventilation, respectively). In order to achieve comparable values of arterial partial pressure of carbon dioxide during the ventilation period, dead-space ventilation was increased in the animals ventilated with high-VT. Both groups of animals were mechanically ventilated for 1 h, after having been assigned to each corresponding group of the mechanical ventilation strategy. In each group of ventilated rats, lung mechanics (dynamic respiratory system compliance and peak airway pressure), hemodynamics (blood pressure), and circulatory conditions (blood gases, pH, and lactate) were measured both at time 0 and after the one-hour period of mechanical ventilation following standard procedures. A third group of nonventilated rats (intact animals) was also studied (group 3, control). In ventilated animals, respiratory drive was abolished by the high respiratory rate set in the ventilator, as no spontaneous breaths were observed. 

At the end of the experimental period (1 h), the following muscles and organs were removed in all animals under anesthesia: diaphragm, gastrocnemius (fast-twitch muscle), soleus (slow-twitch muscle), tibialis anterior (fast-twitch muscle), and lungs. Muscle and organ specimens were immediately frozen in liquid nitrogen and subsequently stored at –80ºC. Furthermore, tissue specimens corresponding to diaphragm, gastrocnemius, and lungs were also immersed in an alcohol-formol bath for 2 h to be thereafter embedded in paraffin. Frozen tissues were employed for the redox marker analyses (immunoblotting), while paraffin-embedded tissues were used for the assessment of inflammation (immunohistochemical analyses).
Biological Studies

All biological analyses were conducted in the same laboratory at IMIM-Hospital del Mar (Barcelona, Spain).
Oxidative stress markers

Immunoblotting. The effects of reactive oxygen and nitrogen species on muscle proteins were evaluated according to methodologies published elsewhere11-17. Frozen muscle samples from diaphragm, gastrocnemius, soleus, tibialis anterior, and lungs from the 3 groups of rats (n=8/group) were homogenized in a buffer containing HEPES 50 mM, NaCl 150 mM, NaF 100 mM, Na pyrophosphate 10 mM, EDTA 5 mM, Triton-X 0.5%, leupeptin 2 (g/ml, phenylmethylsulphonyl fluoride 100 (g/ml, aprotinin 2 (g/ml and pepstatin A 10 (g/ml according to a 1/6 ratio. Samples were then centrifuged at 1,000 g for 30 min. The pellet was discarded and the supernatant was designated as a crude cytoplasmic homogenate. Protein levels in each homogenate were spectrophotometrically determined with the Bradford technique using triplicates in each case and bovine serum albumin as the standard (Bio-Rad protein reagent, Bio-Rad Inc., Hercules, CA). The final protein concentration in each sample was calculated from at least two Bradford measurements that were almost identical.  Equal amounts of total protein from crude muscle homogenates were always loaded (20 (g per sample/lane) onto the gels, as well as identical sample volumes/lanes. 

Five completely independent sets of experiments were conducted (diaphragms, gastrocnemius, soleus, tibialis anterior, and lungs), in which each muscle or organ was studied individually. For the purpose of comparisons among the 3 groups of rats (2 groups mechanically ventilated with 2 different strategies and the control group), sample specimens from either the same muscle or organ were always run together within the same gel. While conducting the different western blot analyses, the same samples were always run together and kept in the same order. Proteins were then separated by electrophoresis, transferred to polyvinylidene difluoride membranes, blocked with non-fat milk and incubated overnight with selective antibodies. The following antibodies were used to detect indices of protein carbonylation and nitration and antioxidant mechanisms: anti-2,4-dinitrophenylhydrazone moiety antibody (Rabbit anti-dinitrophenylhydrazone antibody, from the Oxyblot kit, Chemicon International Inc., Temecula, CA, dilution: 1/150), anti-malondialdehyde-protein adducts antibody (Academy Bio-Medical Company, Inc., Houston, TX, dilution: 1/4000), anti-3-nitrotyrosine antibody (Cayman Chemical Inc., Ann Arbor, MI, dilution: 1/1000), anti-Mn-superoxide dismutase antibody (StressGen, Victoria, Canada, dilution: 1/5000), and anti-catalase antibody (Calbiochem, San Diego, CA, dilution: 1/2000). Tissue homogenates obtained from rat brain mitochondria and rat erythrocytes were used as positive controls of the enzymes Mn-superoxide dismutase and catalase, respectively. Specific proteins from all samples were detected with horseradish peroxidase-conjugated secondary antibodies and a chemiluminescence kit. For each of the antigens, samples from the different groups were always detected in the same film under identical exposure times. The specificity of the different antibodies was confirmed by omission of the primary antibody, and incubation of the membranes only with secondary antibodies. Blots were scanned with an imaging densitometer and optical densities of specific proteins were quantified with Diversity Database 2.1.1 (BioRad, Philadelphia, PA). Values of total reactive carbonyl groups, total malondialdehyde-protein adducts, and total protein tyrosine nitration levels in a given sample were calculated by addition of optical densities (arbitrary units) of individual protein bands in each case. Final optical densities obtained in each specific group of rats corresponded to the mean values of the different samples (lanes) of each of the antigens studied. To validate equal protein loading among various lanes, polyvinylidene difluoride membranes were stripped and re-probed with a mouse anti-glyceraldehyde-3-phosphate dehydrogenase horseradish peroxidase conjugated antibody (Abcam plc, Cambridge, United Kingdom) in all cases. Optical densities in each histogram were expressed as the ratio of the optical densities of the specific antigen to those of glyceraldehyde-3-phosphate dehydrogenase. 
Inflammatory cells

Inflammation in diaphragm and gastrocnemius muscles. In order to evaluate the presence of inflammatory cells in these muscles, immunohistochemical analyses were conducted in all the diaphragms and gastrocnemius of the three groups of animals following similar methodologies published elsewhere18,19. Briefly, on three-micrometer muscle paraffin-embedded sections, leukocytes (anti-CD45 antibody, clone 2B11 & PD7/26, Dako Cytomation Inc., Carpinteria, CA) and macrophages (anti-CD68 antibody, clone PG-M1, Dako Cytomation Inc.) were identified following our regular immunohistochemical procedures. After incubation with the corresponding primary antibodies, slides were washed and incubated for 30 min with biotinylated universal secondary antibody followed by incubation (30 min) with horseradish-conjugated streptavidin and diaminobenzidine (kit LSAB+HRP, Dako Cytomation Inc.) as a substrate. Sections of human tonsils were used as positive controls. Slides were counterstained with hematoxylin, dehydrated and mounted for conventional microscopy. Total numbers of both leukocytes and macrophages were counted in all muscle preparations (diaphragms and gastrocnemius) in the three groups of rats under a light microscope (Olympus, Series BX50F3, Olympus Optical Co., Hamburg, Germany) coupled with an image-digitizing camera (Pixera Studio, version 1.0.4, Pixera Corporation, Los Gatos, CA). Furthermore, the total area in each muscle section was also determined using the light microscope (Olympus, Series BX50F3), the image-digitizing camera (Pixera Studio) and a morphometry program (NIH Image, version 1.60, Scion Corporation, Frederick, MD). Results corresponding to inflammatory cell counts were expressed as the ratio of both leukocyte and macrophage numbers to total muscle section area. 

Inflammation in the lungs. This was evaluated following methodologies published elsewhere20,21. Briefly, serial sections (5-6 (m) were stained with hematoxylin and eosin for the assessment of inflammatory infiltrates. Total number of infiltrates and of the inflammatory infiltrated area in each lung section were counted under a light microscope (Olympus, Series BX50F3) coupled with an image-digitizing camera (Pixera Studio). Furthermore, the total area in each lung section was again determined using the light microscope, the image-digitizing camera, and the morphometry program. In this case, results were expressed as the ratio of either total numbers of infiltrates or total inflammatory infiltrated area to total lung section area. 
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