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PECTIN SUPPLEMENTATION INCREASES COLONIC SHORT CHAIN FATTY ACID (SCFA) PRODUCTION IN PATIENTS WITH SHORT BOWEL SYNDROME (SBS).
A Atia, M Rammohan, X Hébuterne, F Girard-Pipau, C Ahn and A Buchman, Chicago, IL, Nice, France, Johnson City, TN and Dallas, TX. East Tennessee State University
Introduction: Pectin is water soluble, non-cellulose fiber that is nearly completely fermented by bacterial colonic flora to SCFAs. In animal models, SCFA promote colonic water absorption and small bowel nitrogen absorption. We hypothesized that pectin supplementation might enhance fluid and macronutrient absorption by prolonging oro-cecal transit time and by enhancing colonic fluid absorption. Methods: We studied 6 subjects (3 M, 3 F) aged 29-67 yrs with SBS, all with jejunal-colonic anastomosis, and 4 of which had required long-term parental nutrition(PN)for 4.8+/3.9 yrs. At the time of the study, they received 10.0±9.8 kcal/kg/d with infusion 4±2.4 days/wk. Mean residual small bowel and colonic lengths were 50.3±36.5 cm and 39.3±5.09 cm, respectively. Subjects were admitted to the GCRC at Northwestern Memorial Hospital for 2 visits each lasting 6 days, separated by 2 weeks. During their initial visit, 25 g D-xylose test, indirect calorimetry, radioisotope gastric emptying and intestinal transit study and SmartPill© (Buffalo, NY) tests were performed. Macronutrient balance studies were performed: all stool and urine were collected for 3 days (days 3-5), weighed, and an aliquot of the pooled samples analyzed for SCFA, nitrogen, carbohydrate, fat, and energy measurements. Self-selected standardized meals were provided in duplicate, and equivalent portions consumed by the subjects were weighed and analyzed for nitrogen, fat, carbohydrate, and energy. Following completion of stool and urine collection, a custom pectin-based oral supplement (GENU® pectin type B rapid set-Z, CP Kelco, Copenhagen, Demark), that provided 6g of citrus pectin prescribed tid in addition to usual meals. Subjects continued the pectin supplement at home and were readmitted to the GCRC after 2 weeks when all tests were repeated in the same format as the first visit. Results: Pectin supplementation resulted in increased propionate production evident by increased total fecal propionate excretion (8.1±6.5 vs 17.4±7.5 mmol/d, p=0.047). There were non-significant increases in butyrate (9.4+/-9.0 vs 9.7+/-8.2 mmol/d) and acetate (78.9+/-45.9 vs 93.2+/-69.5 mmol/d). There were no changes in nitrogen (49.3+/-17.0% at baseline), carbohydrate (90.0+/-5.5% at baseline), d-xylose, (5 hr urine excretion 2.3+/-1.4 g and serum 21.4+/-11.5 mg/dl at baseline), or energy absorption (69.6+/-14.5% at baseline), although a non-significant decrease was noted in fat absorption (49.2±21.4% vs 31.4±13.4%, p=0.17). 72 hr urine output did not change with pectin supplementation nor did subject weight (71.2.+11.9 kg; at baseline) between visits. Non-significant increases in SmartPill gastric emptying time (10.3+/-8.2 vs 13.4+/-8.6 min) and oro-colonic transit time (13.0+/-9.7 vs 20.7+/-8.1 min) were observed, as well as in radioisotopic gastric emptying (t1/2 80.6+/-26.3 vs 89.4+/-43.8 min) and oro-colonic transit time (71.4+/-40.4 vs 90.0+/-45.8 min). Conclusion: Pectin supplementation resulted in increased SCFA production, but did not result in statistically increased fluid or macronutrient absorption. The high degree of carbohydrate absorption suggests either that a maximum level of SCFA absorption may have already been achieved, above which there excess is excreted in the stool, or that the additional dietary fermentable carbohydrate surpassed that which could be utilized in patients missing 1/3 of their colon absorptive surface. A trend towards prolonged gastrointestinal transit time was observed with pectin supplementation.


2
CARBON MONOXIDE DECREASES MYELOPOIESIS IN SICKLE CELL DISEASE: POTENTIAL ROLE OF HIF-1 ALPHA.
JD Beckman, JV Vineyard, C Chen, J Nguyen, L Milbauer, P Marker, JD Belcher and GM Vercellotti, Minneapolis, MN. University of Minnesota
Elevated white blood cell counts (WBC) in sickle cell disease (SCD) are risk factors for morbid vaso-occlusive events including acute chest syndrome and stroke. The mechanisms of leukocytosis in SCD include inflammation, oxidative stress, increased hematopoiesis, and hyposplenism. Heme oxygenase-1 (HO-1) plays critical roles in metabolizing the excess heme generated during hemolysis and in modulating vaso-occlusion in murine models of sickle cell disease (SCD). The products of HO-1 activity, carbon monoxide (CO), Fe2+/ferritin, and biliverdin/bilirubin have demonstrable anti-oxidant and anti-inflammatory effects. We have previously demonstrated that inhaled CO treatments decrease leukocytosis and inhibit hypoxia-induced vaso-occlusion in S+S-Antilles mice, a model of SCD. Given these observations, we hypothesize that prolonged treatment with inhaled CO significantly decreases stress hematopoiesis in SCD mice. We exposed S+S-Antilles mice to 250 ppm inhaled CO for 1h 3X/week for 8 weeks. Upon completion of the treatment period, animals were euthanized, blood was removed by cardiac puncture, and bone marrow and organs were harvested for analysis. As previously observed, treatment for 8 weeks with 250 ppm CO significantly decreased total WBC compared to controls (p<0.05), with no significant change in the reticulocyte count. Flow cytometry for myeloperoxidase and the granulocyte differentiation marker GR-1 (Ly-6G/6C) demonstrate a significant (p<0.05) decrease in progenitor and mature granulocytes in CO-treated mice. Colony-forming cell assays demonstrate a significant decrease (p<0.05) in CFU-GM in 250 ppm treated bone marrow compared to controls. Consistent with the lack of effect on hematocrit, CO had minimal effects on the erythroid marrow compartment with the % CD71 positive erythroid cells unchanged. Flow cytometry on bone marrow for hematopoietic markers CD117, CD45R/B220, CD90.1, and CD135 also demonstrate a significant (p<0.05) decrease in common lymphoid progenitor cells and significant (p<0.05) increase in multipotent progenitor cells in CO-treated animals compared to controls. Hypoxia inducible factor 1-alpha (HIF-1α) is tightly regulated by prolyl-hydroxylases (PHD). In the presence of hypoxia or elevated levels of reactive oxygen species, PHD is inactivated, resulting in the stabilization of HIF-1α. HIF-1α protein levels were significantly (p<0.05) increased in the spleens of CO treated SCD mice compared to controls. To assess the role of HIF-1α on transcription, we examined an array of hypoxia-responsive genes in mouse spleens by using a qRT-PCR-based array. Results from this analysis indicated that CO-treated mice have significantly (p<0.05) increased expression of the Rho-GTPase family member Cdc42. Cdc42 is known to be a critical player in the balance between myelopoiesis and erythropoiesis, with Cdc42 knockout mice having increased myelopoiesis associated with up-regulation of promyeloid genes such as PU.1. qRT-PCR on splenic RNA demonstrates a significant (p<0.05) decrease in PU.1 expression in 250 ppm CO-treated SCD mice. In summary, we conclude that inhaled CO treatments decrease total WBC by decreasing myelopoiesis and lymphopoiesis. We propose that CO-induced HIF-1α stabilization plays a role in modulating the stress hematopoiesis in SCD. We speculate that inhaled CO treatment may be a potential anti-inflammatory therapy for patients with SCD.
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DEVELOPMENT OF PROTOCOLS AND STUDY DESIGN FOR AN INTENSIVE LIFESTYLE INTERVENTION PROVIDED TO HIGH RISK PREGNANT AMERICAN INDIAN WOMEN.
S Behshad and RG Nelson, Tucson, AZ and Phoenix, AZ. University of Arizona College of Medicine
PURPOSE OF STUDY: According to the American Diabetes Association (ADA), Gestational Diabetes (GDM) is defined as diabetes or glucose intolerance during pregnancy. GDM affects 4% of all pregnancies in the USA making it the second leading complication of pregnant mothers. Currently, GDM is on the rise within the American Indian community because of increased obesity in youth and young adulthood. If not treated, GDM can lead to numerous negative outcomes that affect both the mother and fetus including: increased risk for cesarean delivery, spontaneous abortion, infant macrosomia (>4500grams), neonatal hypoglycemia, infant shoulder dislocation during delivery, and an increased risk in the offspring for developing obesity and DM2 later in life. Recent research has demonstrated that early detection, physical activity, and controlled energy intake may help prevent these negative outcomes. The purpose of this study was to collaborate with NIH/NIDDK staff to develop a research protocol for an interventional study to test the hypothesis that an intensive lifestyle intervention, provided to high risk pregnant American Indian women, can moderate elevations in plasma glucose associated with gestational diabetes and can encourage appropriate fetal and infant growth. METHODS USED: A comprehensive literature review was conducted to learn more about GDM, risk factors, outcomes, treatment, and current research focus. Participation as a team member of the protocol development group began upon completion of NIH protocol development training. SUMMARY OF RESULTS: Project protocol was completed August 1st 2008. CONCLUSIONS: Project protocol was submitted for NIH review and pending approval the study will be implemented at the Phoenix Indian Medical Center.
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ASSESSMENT OF APICO-AORTIC CONDUIT WITH PHANTOM-CORRECTED PHASE-CONTRAST MAGNETIC RESONANCE IMAGING.
A Brofferio, S Sarin, EW Woods, C Woomert, D Go, J Shirani and WA Schiavone, Danville, PA. Geisinger Medical Center
Objective: To assess the hemodynamics of apico-aortic valved conduit (AAVC) inserted for treatment of valvular aortic stenosis (AS) in patients with prior coronary artery bypass surgery and patent left internal mammary artery graft. Background: AAVC surgery had been used to create an alternative left ventricular (LV) outflow in patients with AS who are unable to undergo valve replacement. Echocardiographic assessment of conduit function may be technically difficult. We aimed to evaluate AAVC function using magnetic resonance imaging (MRI). Material and Methods: Four patients [age 67-87 (mean 74±9) years, all men] with AAVC underwent MRI post-operatively (206±139 days). Using a 1.5 T-magnet and phantom-corrected phase contrast (PCPC) technique, velocity (m/sec) and flow (L/min) across native aortic valve, ascending aorta, descending aorta and the conduit were measured. Gradient echo sequences were used to measure LV size and thickness, stroke volume, cardiac output and ejection fraction. The ratio of conduit (CFV) to native aortic flow volume (AVFV) was calculated. All clinical data and pre- and post-operative echocardiograms were reviewed. Results: AAVC surgery was associated with statistically insignificant increase in LV ejection fraction (40 ± 15 -vs- 51 ± 6%) and significant decrease in aortic valve peak gradient (75 ± 17 -vs- 32 ± 4 mmHg, p=0.01). AVFV and CFV ranged from 0.75 to 1.96 L/min (mean 1.5 ± 0.5) and 2.7 to 4.5 L/min (mean 3.9 ± 1.0), respectively with a CFV/AVFV ratio of 1.4 to 5.4 (mean 2.9 ± 1.4). Conclusion: PCPC MRI has the unique ability for measuring flow across AAVC as well as native aortic valve. It offers an explanation for the apparent clinical success of this procedure in patients who are at high risk for redo median sternotomy aortic valve replacement. The use of a phantom permits correction for magnetic field inhomogeneity that can introduce errors in blood flow measurement.
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SAFETY OF HIGH DOSE BETA-BLOCKADE FOR CORONARY COMPUTED TOMOGRAPHIC ANGIOGRAPHY.
A Brofferio, A Marwaha, S Sarin, V Mascarenhas, C Wenger, A Qureshi, C Woomert, D Go, K Clark, AL Nassef and J Shirani, Danville, PA. Geisinger Medical Center
Background. Rapid and irregular heart rate results in image degradation during coronary computed tomographic angiography (CCTA) with current generations 64-slice scanners. A desired heart rate of ≤65 bpm is achieved in 50-70% of patients with the use of oral or intravenous beta-blocker at commonly used doses (50-100 mg of oral or 5-20 mg of intravenous metoprolol). Calcium channel blockers are used in those with a contraindication to beta-blockers. We sought to evaluate the safety and efficacy of aggressive beta-blockade for achievement of slow and steady heart rate during CCTA. Methods and results. In 150 adults [age 26-79 (51±12) years, 55% women] undergoing retrospective-gated CCTA (64-slice scanner) for suspected coronary artery disease, oral metoprolol [n=131, 25-450 (179±93) mg] or atenolol [n=9, 25-300 (153±82) mg] was given orally. A total of 64 (43%) patients received ≥ 200 mg of oral metoprolol. All patients but two (99%) were in sinus rhythm. Initial heart rate was 45 to130 (71±13) bpm and heart rate during CCTA was 36 to 77 (55±7) bpm. Fifty (33%) required intravenous beta-blocker once on scanner table, including metoprolol [n=46, 2.5-50 (16±11) mg], esmolol (n=3) or labetolol (n=1) including 7 who did not receive oral agents. Nine patients received no oral or intravenous beta-blockers. One patient received oral verapamil (240 mg) and one received intravenous verapamil (20 mg) in addition to beta-blockers. Of 54 (36%) patients on beta-blockers at home, 49 required additional beta-blockers prior to CCTA. There were no complications (including symptomatic bradycardia, hypotension, need for hospitalization, emergency department visit, or intravenous fluids) related to beta-blockers. A heart rate ≤65 bpm was achieved in 144 (96%) patients, including all patients with initial heart rate ≤80bpm who received oral metoprolol or atenolol (n=129) and 71% [15 of 21] of those with initial heart rate >80bpm. Conclusion. High dose oral beta-blocker therapy is well tolerated and can be safely administered to achieve target heart rate in patients undergoing CCTA for suspected coronary artery disease.
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ISCHEMIC POSTCONDITIONING ATTENUATES MYOCARDIAL INJURY DURING REPERFUSION WITHOUT IMPROVED MITOCHONDRIAL OXIDATIVE PHOSPHORYLATION IN ISOLATED RAT HEARTS.
Q Chen and E Lesnefsky, Richmond, VA. virgenia Commonwealth University
Protection of mitochondria by blockade of electron transport during ischemia decreases myocardium injury during reperfusion, indicating that ischemia-damaged mitochondria contribute to myocardium injury. Ischemic postconditioning (PC) decreases myocardial injury. Since mitochondrial damage is mainly occurred during ischemia before postconditioning was applied, we propose that ischemic postconditioning can not improve mitochondrial function. In untreated ischemic group, isolated adult rat hearts were perfused for 15 min followed by 30 min stop-flow ischemia and 30 min reperfusion at 37°C. In postconditioning group, 6 cycles of 10 sec ischemia and 10 sec reperfusion was applied at the onset of reperfusion. Hearts were harvested and subsarcolemmal mitochondria (SSM) and interfibrillar mitochondria (IFM) were isolated at the end of reperfusion. Oxidative phosphorylation (nmol atom oxygen/mg/min) was determined by oxygen consumption. Ischemic postconditioning significantly decreased LDH release (mu/g/60 min; untreated 1065±182 vs PC 669±38 n=5 in each group P < 0.05) without improved functional recovery during reperfusion compared to the untreated hearts. Ischemia and reperfusion decreases the oxidative phosphorylation in both SSM and IFM compared to time control, and PC did not improve the oxidation during reperfusion with glutamate, succinate, and TMPD were used as complex I, complex II, and cytochrome oxidase substrates, respectively. Our results indicate that cardiac injury is still able to be attenuated even though the mitochondrial function has been compromised during ischemia, and the mechanism by which PC decreases myocardial injury is not through the improved oxidative phosphorylation.

Oxiative phosphorylation in SSM and IFM isolated from postconditioning treated heart

	SSM 
	Glutamate 
	Succinate 
	TMPD-asc 

	TC (n=6) 
	199±6 
	243±18 
	639±59 

	UNT (n=10) 
	129±5* 
	141±13* 
	370±29* 

	PC (n=3) 
	94±7* 
	95±19* 
	306±47* 

	IFM 
	Glutamate 
	Succinate 
	TMPD-asc 

	TC (n=6) 
	313±17 
	352±15 
	993±92 

	UNT (n=10) 
	184±10* 
	200±18* 
	518±31* 

	PC (n=3) 
	172±37* 
	140±37* 
	403±60* 



±SEM; *p<0.05 vs. UNT(untreated), TC, time control
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DIMETHYLAMINOPARTHENOLIDE (DMAPT) IN MULTIPLE MYELOMA.
CD Crean, G Zhang, KE Pollok, PA Crooks, SS Farag, R Abonour and A Suvannasankha, Indianapolis, IN and Louville, KY. Indiana University School of Medicine
Background: The nuclear factor kappa B (NFkB) signaling pathway is constitutively activated and central to the pathogenesis of multiple myeloma (MM). We previously published the antitumor activity of the NFkB inhibitor parthenolide in MM. Dimethylaminoparthenolide (DMAPT) is a water-soluble analog of parthenolide. The improved bioavailability of DMAPT makes it appealing for clinical development. Objectives: To validate the effects of DMAPT in both in vitro and in vivo MM models and to develop a rational strategy for a combination of DMAPT with other anti-MM agents. Methods: The in vitro cytotoxicity of DMAPT was tested in human MM cell lines both alone and in combination with bortezomib and lenalidomide. The in vivo activity of DMAPT was tested in a model of NOD/Scid mice intravenously transplanted with NCI-H929 MM cells. Results: Based on MTS assays on MM cell lines and primary cells, the IC50 for proliferation inhibition of DMAPT was similar to that of parthenolide (1-3 µM). When used in combination with bortezomib, we observed a modest synergy (combinatorial index < 1.0) at higher doses of DMAPT and bortezomib (DMAPT 2-4 µM and bortezomib 5-10 nM). Similarly, when combined with lenalidomide, synergy was observed at DMAPT doses 1-5 µM and lenalidomide doses 10-50 µM. The in vivo cytotoxicity of DMAPT was explored in a model of NOD/Scid mice intravenously transplanted with NCI-H929 cells. At 3 weeks post-transplantation, all animals had measurable serum human kappa light chain levels as measured by ELISA assays. Animals were randomized to receive either 50 mg/kg/day DMAPT (n=12), 100 mg/kg/day DMAPT (n=12) or vehicle (n=10) via oral gavage for a duration of 6 weeks or until criteria for euthanasia were met. Weight loss of over 15% and hind leg paralysis were criteria for euthanasia. Toxicities in both treatment groups were minimal. Weight loss correlated with serum human kappa light chain levels and, hence, represented disease progression. At the end of treatment, there were 2 animals alive in the control group, while 5 were alive in each of the treated groups. Using Kaplan-Meier curves and log-rank analysis, the mean overall survival (OS) was 56.3 days in the control cohort versus 61.0 days and 62.4 days in groups treated with 50 and 100 mg/kg/day DMAPT, respectively. There was no statistically significant difference in the mean OS of mice treated with the two doses of DMAPT (p=0.07). Prior to treatment initiation, the serum levels of human kappa light chains were similar in all groups (ANOVA test, p= 0.38). At 2 weeks and 4 weeks post treatment (Week 5 and week 7, respectively), the levels of human kappa light chains were significantly lower in the DMAPT treated groups (ANOVA test p = 0.017 and 0.0061, respectively). Conclusions: DMAPT demonstrated excellent efficacy in preclinical models of MM and supports a rationale for its clinical development in MM patients with relapsed MM either alone or in combination with bortezomib or lenalidomide.

Serial human kappa light chain levels

	Group
	Week 3
	Week 5
	Week 7

	Control
	10.46 ± 5.79
	531.31 ± 238
	6272.1 ± 3211

	DMAPT 50 mg/kg/day
	6.94 ± 4.48
	264.03 ± 198
	2928.8 ± 2131

	DMAPT 100 mg/kg/day
	7.99 ± 7.21
	334.15 ± 198
	3374.9 ± 1835

	ANOVA (P value)
	0.38
	0.017
	0.0061
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PEGYLATION OF IMMUNO-NIOSOMES.
JA Elliott, M VanAuker, K Muffly and J Strom, Tampa, FL. University of South Florida
Targeted drug delivery provides an effective means of delivering a concentration of a therapeutic agent to a specific site in the human body. Spherical vesicles called niosomes are used to contain and protect the therapeutic agent while it travels through the internal vascular system. Vascular endothelia cells that express inflammation receptors on their surface provide a targeting site that is located in areas of therapeutic interest. One receptor CD44 has been shown to be present in local areas during disease and injury of the cardiovascular system. The CD44 receptor is targeted by the conjugation of the antibody IL-7 to the niosomes creating the immuno-niosomes (INs). The INs has a membrane surface made from nonionic surfactants providing an encapsulation scheme that mimics the design of natural cells. This method is based on the combination of two nonionic synthetic surfactants, Sorbitan monosterate (Span 60) and polyethylene sorbitan monosterate (Tween 61), both have similar hydrophobic tail structures with different head groups. The head group on the Tween molecule has been covalently bonded to the linker molecule cyanuric chloride (CC) creating the functionalized surfactant component of the membrane. To improve the shelf stability of the niosome and its circulation time in vivo a polymer chain comprised of polyethylene glycol (PEG) is covalently attached to the functionalized surfactant. Antibodies are then conjugated to the vesicles by the addition of another CC linker molecule to the distal end of the PEG chain. Vesicle size stability is characterized using time dependent dynamic light scattering (DLS) data. Confirmation of vesicle binding in static and in a laminar flow field is shown using fluorescent microscopy.
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DISCOVERY OF NOVEL ANTI-HYPERTENSIVES VIA PHARMACOPHORE-BASED SCREENS FOR ORGANIC ANION TRANSPORTER INHIBITORS.
S Eraly, V Vallon, G Kaler, T Rieg, D Truong, P Swaan and S Nigam, La Jolla, CA and Baltimore, MD. UCSD
Hypertension is an exceedingly common disease with potentially devastating complications; however, existing treatments are often only partially effective, indicating the utility of the development of novel therapeutics. We have recently discovered that loss of renal organic anion transporter 3 (Oat3) results in decreased blood pressure. This suggests (regardless of the underlying mechanisms) that inhibition of Oat3 function might also decrease blood pressure, and, therefore, that inhibitors of Oat3 might serve as novel drugs in the treatment of hypertension. This hypothesis is supported by preliminary data indicating that administration of Oat3 inhibitors can indeed reduce blood pressure in mice. Accordingly, we have screened for Oat3 inhibitors as a means to identify potential blood pressure-reducing (antihypertensive) compounds. We initially assessed the inhibition of Oat3 by approximately 30 organic anions of diverse chemical structures. These data were then used to generate a (HipHop) pharmacophore (Catalyst, Accelrys), which in turn was used to in silico screen molecular databases for candidate novel Oat3 inhibitors. The most plausible candidates were tested for inhibitory potency in in vitro models of Oat3 expression, and the most potent inhibitors identified will be tested for antihypertensive capacity in vivo. Thus, our overall strategy incorporates sequential in silico, in vitro, and in vivo steps in the discovery of novel compounds with antihypertensive potential.
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NOVEL AND VERSATILE HYBRID NANOPARTICLES: HARNESSING THE THERAPEUTIC POTENTIAL OF NITRIC OXIDE.
A Friedman, G Han, L Martinez, M Dawkins, J Chan, K Davies, P Cabrales, J Nosanchuk and J Friedman, Bronx, NY and San Diego, CA. AECOM
Nitric oxide (NO) is a seemingly simple diatomic molecule with an ever increasing array of important physiological functions. On going research is revealing the therapeutic potential for NO in treating infection and in modulating vasoactivity, angiogenesis, and wound healing. Despite the considerable therapeutic promise of NO, a practical and widely applicable sustained release NO delivery system has yet to emerge. We present a new composite hydrogel/glass matrix sustained release nanotechnology platform through which controlled, gradual release of nitric oxide can be achieved and delivered. The NO in these hydrogel/glass nanoparticles is generated through a novel sugar-based thermal reduction mechanism that converts nitrite to NO within glassy matrices. Exposure of these robust biocompatible nanoparticles to moisture initiates the sustained release of the trapped NO over extended time periods (Friedman et al., Nitric Oxide 2008). The efficacy and therapeutic potential of these nanoparticles have been extensively investigated and demonstrated through translational projects and will be presented. Dose-dependant bactericidal impact against pathogenic clinical isolates of MRSA and accelerated wound healing were demonstrated in vitro through colony forming unit and fibroblast migration assays, as well as clinically and histologically in vivo (murine) following topical delivery. Topical, intraperitoneal, and intravenous administration of NO releasing particles demonstrated significant decreases in mean arterial blood pressure (~30 mmHg over three hours) without discernable systemic toxicity (i.e. metHb = 5%) in vivo (murine). Topical application of NO releasing nanoparticles to the glans of in vivo erectile dysfunction rat models resulted in multiple, sustained and spontaneous erections as compared to controls without local or systemic adverse reactions. Together, these data underscore the clear potential of this new platform as a versatile vehicle for translating the largely untapped therapeutic potential of nitric oxide into diverse clinical settings.
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PROTECTIVE ROLE OF ILOPROST IN ATTENUATING VENTILATOR-INDUCED ACUTE LUNG INJURY.
P Fu, J Xing, I Cokic, AA Birukova and KG Birukov, Chicago, IL. University of Chicago
RATIONALE: Mechanical ventilation at high tidal volume may cause pulmonary capillary leakage and acute lung inflammation resulting in ventilator-induced lung injury. Iloprost is a stable synthetic analogue of prostaglandin I2 used for treatment of pulmonary hypertension, which also showed endothelium-dependent anti-edemagenic effects in several models of lung injury. OBJECTIVE: To test the hypothesis that iloprost may attenuate lung inflammation and barrier disruption caused by pathologic lung distension, we used an in vivo two-hit model of ventilator-induced lung injury and in vitro model of pulmonary endothelial cells exposed to pathologic cyclic stretch and agonist stimulation. METHODS: Mice received triple intraperitoneal injections of iloprost (i/v, 2 µg/kg) at 0, 40 and 80 min after onset of high tidal volume (30 ml/kg) ventilation (HTV) combined with administration of thrombin receptor activating peptide 6 (TRAP6, i/t, 12 mg/kg). After 4 hrs of ventilation, bronchoalveolar lavage (BAL), histological analysis, and measurements of Evans blue accumulation in the lung tissue lung were performed. In vitro, effects of iloprost on endothelial barrier dysfunction were assessed in EC exposed to thrombin and pathologic (18%) cyclic stretch. RESULTS: Combination of HTV and TRAP6 enhanced accumulation of neutrophils in BAL fluid and lung parenchyma, increased BAL protein content and endothelial permeability monitored by Evans blue measurements. These effects were markedly attenuated by iloprost. In vitro, high magnitude cyclic stretch enhanced thrombin-induced EC paracellular gap formation and phosphorylation of myosin light chain and myosin phosphatase (MYPT1), which were inhibited by pretreatment with iloprost. CONCLUSIONS: Iloprost exhibits potent protective effects against lung endothelial barrier dysfunction and vascular leak in the in vivo and in vitro two-hit models of ventilator-induced lung injury. This study was funded by HL087823, HL58064
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MECHANISMS OF IMMUNOMODULATION OF PERIPHERAL MONONUCLEAR BLOOD CELLS BY EXTRACORPOREAL ULTRAVIOLET TREATMENT.
DN Grigoryev, E Ehrlich, T Watkins, C Cheadle and KC Barnes, Baltimore, MD. Johns Hopkins University
Background. Discovery of bactericidal effects of short-wave ultraviolet light (UVC) spurred application of UVC-irradiation for treatment of infection and sepsis. The method of extracorporeal UVC irradiation of infected blood was developed by Seattle researchers Knott et al in 1928 and successfully applied for treatment of sepsis thereafter. However, with the discovery of antibiotics this method was soon forgotten. Despite several attempts to revive the method, its daring nature and elusiveness of therapeutic mechanism restrain this approach from wide application. The recent emergence of antibiotic-resistant microorganisms led to rediscovery of this method, which has been successfully used for sepsis therapy in Eastern Europe and Russia. Despite numerous observations of immunomodulatory effects of this therapy, its mechanism remains unknown. Recent in vitro studies have associated UVC effects on peripheral blood mononuclear cells (PBMCs) with increase in levels of intracellular reactive oxygen species (ROS), suggesting a role of ROS-activated transcriptional factors in driving expression of immune effectors. Therefore, we hypothesized that global genomics analysis of UVC effects on PBMCs will identify its potential immunomodulatory mechanisms. Methods. PBMCs from healthy volunteer were isolated using Ficoll-Paque Plus and resuspended in RPMI 1640 complete cell culture medium. PBMC suspensions (106 cells/ml) were exposed to therapeutic dose of UVC (254 nm, 151J/m2) or visible light (controls). PBMCs were then collected every 30 min during 3 hour-period and total mRNA isolated. The transcript levels of ROS-sensitive gene Superoxide dismutase 1 (SOD1) were measured in control (n=6) and UVC-treated (n=6) samples by real-time PCR. The 8 selected samples (3 controls: 30, 60, and 180 min; and 5 UVC-treatments: 30, 60, 90, 120, and 180 min) were also hybridized to Illumina's Sentrix HumanRef-8_V3_0_R1 BeadChip (24,500 probes) and analyzed using BeadStudio_1.5 and Significance Analysis of Microarry (SAM_2.0). For SAM analysis 3 control samples were grouped and compared to consecutively paired UVC samples (30-60, 60-90, 90-120, and 120-180 min). Genes with fold change (FC>2) and false discovery rate (FDR<5%) were considered significantly affected by UVC. Results. Real-time PCR analysis identified the peak of upregulation of ROS-sensitive SOD1 expression (FC=2.84, p=0.017) at 60 min after exposure to UVC, with gradual decrease at later time points, thus indirectly confirming involvement of ROS in PBMCs response to UVC. At early time-points (30-90 min) microarray studies identified significant upregulation of DNA damage responsive genes: Cyclin-dependent kinase inhibitor 1A (FC=3.81), Tumor protein p53 binding protein 2 (FC=2.41), and Growth arrest and DNA-damage-inducible, beta (FC=2.26). At 90-120 min we identified 17 upregulated genes 5 of which (29%) were coding for histones including Histone cluster 1 members: H2BD (FC=4.02), H3A (FC=3.98), and H4B (FC=2.81). Three hours after UVC exposure 36 genes were significantly upregulated where ratio of histone genes remained high (10 genes or 28%) and immunoregulating genes were also detected: Chemokine (C-X-C motif) ligand 2 (FC=3.42) and Chemokine (C-C motif) ligand 20 (FC=3.15). Conclusion. Our findings suggest a role of ROS as well as epigenetic mechanism in immunomodulation of PBMCs by UVC. We hypothesize that mild damage of DNA by UVC activates DNA repair machinery which requires repacking chromosomes where newly synthesized histones are used. Given that new histones might not carry previous epigenetic information for a given PBMC, the transcriptional pattern of this cell will be modified. To test this hypothesis further studies with later time-points are warranted.
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EFFECTS OF CARE MANAGER TEAMS ON RESOURCE UTILIZATION IN DIABETIC PATIENTS AT A SAFETY NET INSTITUTION.
P Kearns and T Aguinaldo, San Jose, CA. Santa Clara Valley Medical Center
The chronic care model proposed by Ed Wagner reorganizes 6 facets of health care delivery for patients with chronic conditions. Diabetes is a model studied and reports have focused on the effect of the chronic care model on patients who are touched by the reorganized care. Some have speculated that improvements in the care of patients receiving increased attention derived from the reorganization may be offset by diversion of resources from others in a zero sum game existing in the safety net. We proposed to evaluate the effect of implementation of the model on patients managed by the model, those not touched by the model and the entire panel of patients cared for by the primary care physicians. Method: A randomized, control trial was initiated at a safety net institution comparing the effect of care provided after reorganizing delivery according to the chronic care model with care provided by primary care physicians continuing their traditional approach. The study randomized 10 primary care physicians (PCP). One group of 5 PCPs continued their traditional approach to care of diabetic patients (C) and the second group were organized into care management teams, composed of a PharmD or RN care manager, a medical assistant and the PCP (I). Diabetic patients assigned to the PCPs panel were managed through use of a registry information system influencing targeting patients with poor control and influencing compliance with the care guidelines, patient outreach, patient education and self-management tools. C continued implementation of the guidelines per their usual routine and use of a remote diabetic educator resource. The outcomes included comparison of utilization of resources, the effect on the slope of the HbA1c% over time, low density lipoprotein (LDL) and microalbumin. Resource utilization is reported as rates of emergency room visits, urgent care visits and admission to the hospital. The utilization comparison between C and I include those patients with diabetes and additional comparison of the effect on the entire panel of patients assigned to the PCPs. The patient with diabetes were identified through a system-wide registry. Data was collected from the institutional information system only. Results: see table Discussion: Implementation of the chronic care model for management of diabetic patients resulted in reduced utilization of urgent care and lower hospital admission rates. Contrary to a theoritical adverse effect on patients in a chronic care model team who do not suffer the disease of interest, the utilization of urgent care and the hospital was reduced. Emergency room visits were stable in the I group while the C experience a 20% in ED visits. We conclude that implementation of the chronic care model does not adversly effect patients by diversion of resource toward a focus group. The chronic care model in a safety net institution reduced the use of urgent care and the need for hospital admission compared to traditional care delivery. We speculate that the spillover effect may result from care managers following guideline allow the PCP time to care for patients with more complicated problems requiring their expertise.


	
	C N = 1888 
	REGISTRY 
	
	I N = 1817 
	
	

	ED 
	2.7% 
	2.4 - 3.0 
	1.7 
	1.4 - 2.0 

	UC 
	-4.0 
	-3.4 - -4.4 
	-8.0 
	-8.9 - -7.7 

	HOSPITAL 
	-1.4 
	-1.6 - -1.2 
	-4.0 
	-4.4 - -3.6 

	
	C N = 9517 
	
	PANEL OF PATIENT 
	
	I N = 9853 
	

	ED 
	3.1 
	2.8 - 3.4 
	0.01 (-.03 - .03) 

	UC 
	-2.2 
	-2.5/-1.9 
	-4.3 
	-5.3/-3.3 

	HOSPITAL 
	-1.9 
	-2.2/-1.6 
	-2 
	-2.3/-1.7 



C = control; I = intervention. (-) is a decrease in utilization.
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INCLUDING TIME OF EFFECT OF AN INTERVENTION ON BLOOD SUGAR CONTROL USING THE SLOPE OF HBA1C%.
P Kearns, T Aguinaldo and H Liu, San Jose, CA. Santa Clara Valley Medical Center
Introduction: Surveillance of blood sugar control in clinical practice and interventional studies have compared the initial HbA1c value to a final value following the intervention. Another statistic used compares the average HbA1c value between a control and intervention group or baseline and intervention averages. These 2 methods miss an important element in analysis of the effect of an intervention. The time the patient is exposed to elevated blood sugar levels will not be reflected in either calculation, unless testing is performed at regular intervals. Inclusion of this parameter would significantly improve the ability to interpret and project long term outcomes. We included a unique statistic averaging the slope of the difference between every pair of HbA1c values plotted over time. The slope was normalized to change per 100 days and used for comparing the effect of the intervention on blood sugar control. Method: We organized a randomized trial in a safety-net institution. The study randomized 10 primary care physicians (PCP). On group of 5 PCPs continued their traditional approach to care of diabetic patients (C) and the second group were organized into care management teams, composed of a PharmD or RN care manager, a medical assistant and the PCP (I). Diabetic patients assigned to the PCPs panel were managed as usual or through use of a registry information system influencing compliance with the care guidelines, patient outreach, patient education and self-management tools. C continued implementation of the guidelines per their usual routine and use of a remote diabetic educator resource. The outcomes included comparison of utilization of resources, the effect on the slope of the HbA1c% over time, low density lipoprotein (LDL) and microalbumin over 3 years. The slope of the change was calculated by averaging the slope of every contiguous pair of HbA1c% for every patient over time. The slope is reported as the change in %HbA1c/100days. The effect of the intervention was calculated for both patients who were actually managed by the care manager teams (I-CM) as well as all patients with diabetes assigned to the PCPs panel of patients (I-panel). Results: The effect on resource utilization is reported elsewhere. The LDL and microalbumin values were not significantly different between groups. The HbA1c% value fell over the 3 years in both groups. The change in the HbA1c value for I-CM patients fell from 8.5%(8.4-8.6) to 8.3%(8.25-8.35) with the average slope improving from .0%/100days to -.6%/100days. Discussion: Using the average of isolated first and last laboratory values sacrifices convenience for detail. Valuable data is lost including the intervening values between the first and last determination as well as the element of time exposed to a deleterious condition. Using a simple average includes all values but eliminates time. Calculating the slope of the change in paired values allows the inclusion of all data points. In addition, the use of calculating the change in HbA1c% over time, allows the analyst to interprelate the duration of the deleterious or beneficial effect of an intervention as a function of time. Although both groups of patients had significant improvement in their HbA1c% over the course of the study, the I-panel group had more than twice the effect on time exposed to deleterious levels of HbA1c%. This fact is only appreciated with the use of a previously unreported statistic, the slope of the change of HbA1c% plotted over time.


	
	C
	CI
	I-panel
	CI

	LDL
	115
	112-118
	118
	114-122

	Microalb
	167
	156-208
	194
	130-258

	HbA1c%
	7.6
	7.5-7.7
	7.9
	7.8-7.9

	slope(%)
	-.2/100d
	
	-0.5/100d
	p<0.05
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: TRANSITIONAL CARE OF OLDER ADULTS: TRANSLATING RESEARCH INTO PRACTICE.
R Krakauer, KH Bowles, J Doyle, B Eppley, M Maccoy, G Maislin, K McCauley, M Pauley, C Ryan and M Naylor, Princeton, NJ, Philadelphia, PA, Wynnewood, PA and Phildelphia, PA. Aetna
For the past 18 years, a multidisciplinary research team based at the University of Pennsylvania (Penn) has been testing and refining an innovative care model designed to improve the care and outcomes of chronically ill older adults making the frequent and difficult transition from hospital to home. The Transitional Care Model (TCM) emphasizes coordination and continuity of care, prevention and avoidance of complications and close clinical management - all accomplished with the active engagement of patients and their family caregivers and in collaboration with patients’ physicians. Guided by an evidence-based protocol, transitional care nurses implement TCM via home and physician office visits, telephone availability and follow-up seven day per week for an average of two months following hospital discharge. Despite a rich base of evidence establishing the linkage between TCM and enhanced quality and decreased hospitalizations and health care costs, a number of barriers have prevented this model’s adoption. To address these challenges, the Penn team formed a partnership with leaders of Aetna Corporation (Aetna) to translate and integrate the TCM for use in everyday practice and promote widespread adoption of the model. In Phase I of the project, a set of translational tools (e.g., web-based educational modules and clinical information system) were created and a relationship with a home health care agency was formed to provide this evidence-based service. In Phase II, TCM was implemented for a sample of Aetna’s high risk Medicare managed care members as an extension of this organization’s telephonic geriatric case management system. A National Advisory Committee comprised of leaders of health care systems, policy makers and advocacy groups guided all phases of this project. Evidence that TCM added value the extant case management program was described as essential to make the case to Aetna’s leaders regarding spread of the model. This paper will present the clinical and economic outcomes observed from the testing of TCM with 200 Aetna members enrolled in TCM over an 18 month period (10/06 - 4/07). The mean age of the final sample (N=172) was 75.7; 52% were male, 38% African American and 32% has less than a high school education. Members’ primary health problems at the time of referral were heart failure (43%), ischemic heart disease (25%), COPD (14%) and hypertension (8%). On average, these elders were coping with six other chronic conditions. When selected health status variables were compared pre- and post- TCM for the 172 enrollees, statistically significant improvements were identified in each of the following outcomes: functional status, depression symptom status, self-reported health and quality of life. Both members and their physicians reported high levels of satisfaction. A quasi-experimental design simulating a RCT was employed to compare health resource utilization and costs between elders receiving TCM and those treated according to current standards of care at 3, 6 and 12 months. Data on health resource utilization for intervention and comparison groups were obtained from Aetna’s claims dataset. There was a significant reduction in hospital readmissions and total health care costs through three months with a mean PMPM savings of $439. Based on study findings and taking into consideration some of the challenges experienced in implementing the model, TCM was determined to be a “high value proposition” for Aetna. Consequently, TCM has been proposed for expansion within Aetna as part of this organization’s 2009 Strategic Plan. Funding for this partnership was provided by The Commonwealth Fund, and the Jacob & Valeria Langeloth Foundation.
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A COMPREHENSIVE CASE MANAGEMENT PROGRAM TO IMPROVE THE QUALITY OF END OF LIFE CARE.
R Krakauer, C Spettell, J Fernandes, M Breton, W Gowdy, S Brodeur, M Maccoy and W Rawlins, Princeton, NJ. Aetna
Poor quality of care for terminal illness has been cited by numerous studies as an opportunity for concurrent improvement in quality of care and reduction in cost. Hospice care helps to meet the needs of those with terminal illness, usually more effectively than acute care. Although hospice utilization has increased dramatically in the last decade, the current rate is still considered less than ideal to fully meet the needs of dying individuals. There is substantial variation in the use of hospice by age, race, terminal condition and geographic location and many individuals enter hospice shortly before death, substantially limiting the benefit they might obtain from hospice services. Most research on hospice use has focused on the Medicare population, with less information available on hospice use among younger, commercially insured patients. In 2004, a national health plan launched a comprehensive end of life case management (CM) program for terminally ill patients and their families. This program provided support and information to members and their families who were struggling with a terminal illness. In addition, the health plan piloted a benefit design change that liberalized hospice and respite benefits for terminally ill patients and families associated with 13 large employer customers. The purpose of the program is to provide appropriate information and support - not to “steer” members to Hospice. This study evaluated the impact of the comprehensive end of life CM program and expanded insurance benefits on use of hospice and acute health care services among enrollees in a national health plan. Methods: The study employed a retrospective cohort design with three intervention groups: Group 1 (Commercial CM) consisted of 3,491 commercial enrollees without expanded hospice benefits; Group 2 (Commercial CM with Expanded Hospice Benefits) consisted of 387 commercial enrollees with expanded hospice benefits and the CM Program) and Group 3 (Medicare CM) consisted of 447 Medicare Advantage enrollees without expanded hospice benefits. Each member of these intervention groups was matched to a health plan enrollee who died in 2004 before the start of the end of life CM program. Members of the Control Groups were matched to individuals in the Intervention Groups on age, terminal diagnosis and co-morbid conditions. The number of days between the date of enrollment in the CM Program and the date of death was used as the study period for each matched pair. Outcome measures were the proportions of individuals in each group using hospice and mean number of hospice days prior to death measured through medical claims, and rates of acute inpatient services in the period prior to death. Generalized linear models were used that included a variable for the geographical region where the individual resided to adjust for regional differences in hospice use. Results: Hospice use increased significantly for all Intervention groups compared to their respective Control Groups: Group 1 from 30.8% to 71.7% (p<.0001); Group 2 from 27.9% to 69.8% (p<.0001). Mean days in hospice increased from 15.9 to 28.6 days (p<.0001) and 21.4 to 36.7 days (p<.0001) for these groups, respectively. The proportions of individuals with inpatient stays were lower for all Intervention Groups: Group 1 - 22.7% vs. 42.9% (p<.0001), Group 2 - 16.8% vs. 40.3% (p<.0001) and Group 3 - 30.0% vs. 88.4% (p<.0001). Acute hospital days, ICU days and ER visits were all dramatically reduced in the period prior to death. Conclusions: Comprehensive health plan case management and more liberal hospice benefit design may help to break down barriers to hospice use. Hospice benefits might be liberalized within the context of such case management without adverse impact on total costs.
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IS THE HYPERTROPHIC CARDIOMYOPATHY INDUCED BY C-MYC OVEREXPRESSION REVERSIBLE?
H Lee, A Liner, S Richardson, MA Smith and BD Hoit, Cleveland, OH. Case Western Reserve University
Background: We previously showed that c-Myc expression induced by tetracycline (doxycycline) in a bitransgenic mouse model (MHC-MYC) drives cardiomyocytes to enter the cell cycle, leading to pronounced and irreversible hypertrophy, ventricular dysfunction, and ultimately, death from heart failure. Methods: To determine the effects of shorter duration Myc overexpression, and the extent to which the cardiomyopathy is reversible, we performed echo (15MHz, Sequoia, Siemens) in five isoflurane-anesthetized MHC-MYC mice at baseline, after 10 days of doxycycline (Myc-On), and two weeks after doxycycline was discontinued (Myc-Off). Echocardiographic data are presented in the Table below (†p<0.05 vs Baseline; ‡vs. Myc-Off; data (mean ±SD) are analyzed by ANOVA LVMI-LV mass index; RWT=relative wall thickness; IVSd=diastolic septal wall thickness; EDD=end-diastolic dimension; FS=fractional shortening; MPI=myocardial performance index; CO=cardiac output). At necropsy, the ~2-fold increase in body weight-normalized LV mass in Myc-on was unchanged in Myc-off. The cell cycle markers Cyclin D1 and PCNA, which were strongly induced in Myc-on, were virtually non-detectable in Myc-off. We conclude: 1) Ten days of Myc overexpression produces hypertrophic cardiomyopathy characterized by bradycardia, impaired systolic and diastolic functions and reduced cardiac output; 2) cessation of Myc after 10 days is accompanied by near normalization of cardiac function, persistent hypertrophy, and the development of eccentric geometry; and 3) cell cycle re-entry initiates ventricular hypertrophy but is not necessary for its maintenance.


	
	Baseline
	10 days Myc-on
	2 weeks Myc-off

	Body wt (g)
	24.0±2.0
	21.2±1.1†‡
	24.8±1.1

	Heart Rate (bpm)
	390±23
	308±16†
	323±21†

	LVMI (mg/g)
	6.4±1.1
	10.7±1.3†
	11.0±0.6†

	RWT
	.58±.05
	.85±.09†‡
	.55±.03

	IVSd (cm)
	.11±.01
	.15±.01†‡
	.12±.01

	LV EDD (cm)
	.37±.03
	.34±.02‡
	.46±.01†

	FS (%)
	.48±.07
	.34±.02†‡
	.42±.04†

	MPI
	.40±.03
	.73±.07†‡
	.38±.03

	CO (ml/min)
	17±2
	13±2†‡
	19±2
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SIMVASTATIN ATTENUATES LUNG VASCULAR LEAK AND INFLAMMATION IN A MURINE MODEL OF RADIATION-INDUCED LUNG INJURY (RILI).
B Mathew, J Jacobson, M Sullivan, G Lang, T Wang, L Moreno, S Dudek, R Weichselbaum and J Garcia, Chicago, IL. University of Chicago
Background: Microvascular injury and increased vascular leakage are prominent features of the radiation-induced lung injury (RILI) which follows cancer-associated thoracic irradiation. The mechanisms of RILI are incompletely understood and therapeutic strategies to limit RILI are currently unavailable. We established a murine model of radiation pneumonitis in order to assess mechanism-based therapies for RILI-induced inflammation and vascular barrier dysfunction. Based on prior studies, we investigated the therapeutic potential of simvastatin as a vascular barrier protective agent in RILI. Methods: C57BL6/J mice receiving single dose exposure to 18, 20, 22, or 25 Gy, (n=10/group) were temporally assessed (4-12 weeks) for cellular and biochemical indices of injury present in both bronchoalveolar lavage (BAL) and lung tissues (cytokines, tyrosine nitrosylated proteins, leukocytes, extravasation of Evans blue dye or EBD, BAL albumin, histology). In specific experiments, irradiated mice (25Gy) received simvastatin (10 mg/kg) via intraperitoneal injection three times a week (pre and post irradiation) for 2- 6 weeks post irradiation. Results. Acute RILI evolved in a dose- and time-dependent fashion. Mice irradiated with 25Gy exhibited modest increases in BAL leuokocytes but significant increases in BAL IL-6 (p=0.03) and TNF-a (p=0.01) at 4 weeks compared to controls. Increases in BAL nitrotyrosine content peaked at 6 weeks (p=0.03) and was accompanied by marked nitrotyrosine immunostaining in lung tissues. Indices of increase lung vascular permeability such as EBD extravasation, BAL protein and BAL albumin significantly increased over time beginning at 6 weeks (p>0.002 all) with histological evidence of severe edema formation and airway inflammation. Simvastatin- treated irradiated mice were noted to exhibit marked attenuation of vascular leak with significantly decreased BAL protein (p=0.01) and inflammatory cell infiltration (50% reduction). Conclusion: Simvastatin is a potentially important therapeutic strategy to limit RILI and may influence radiation associated morbidity and mortality.
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CRITICAL ROLE FOR NON-MUSCLE MLCK IN VENTILATOR-INDUCED LUNG INJURY (VILI).
T Mirzapoiazova, J Moitra, S Sammani, B Mambetsariev, ET Chiang, C Evenovski, T Wang, Y Huang, PA Singleton, M Watterson, L Moreno-Vinasco, Y Lussier and JG Garcia, Chicago, IL. University of Chicago
Introduction: Nonmuscle myosin light chain kinase (nmMLCK) is an important regulator of lung injury and barrier function. Methods: We examined the role of nmMLCK in regulating lung epithelial-endothelial barrier function utilizing a ventilator-induced lung injury (VILI, 40ml/kg, 4h) model. Two complementary strategies were utilized to reduce nmMLCK expression: murine siRNA targeting nmMLCK and nmMLCK knockout (KO) mice. Results: Inhibition of nmMLCK expression by siRNA (5 mg/kg, intratracheal, and 72h) significantly attenuated VILI as reflected by decreased BAL protein level (~40% reduction, p<0.01) and albumin (~50% reduction, p<0.01). To future elucidate the role of nmMLCK in ALI development; we exposed nmMLCK KO mice to a model of severe VILI. nmMLCK KO mice were significantly protected (reduced BAL protein (~40% reduction, p<0.003) and albumin (~40% reduction, p<0.003)) with severe VILI. To identify potential genes modulated by nmMLCK, we used microarray analysis of nmMLCK KO and wild type (WT) lung RNA from our VILI model. nmMLCK KO mice after VILI exhibited significantly reduced expression of NRF2-mediated oxidative stress response, coagulation system and p53 signaling pathways as well as previously described (Hong et al., 2008) several VILI-associated pathways including leukocyte extravasation, IL-10, IL-6 (acute phase reactants). Furthermore, heat-map analysis of KO-VILI and WT-VILI groups identified 42 significant dysregulated genes: 38 genes were decreased by VILI and recovered in KO-VILI mice and only 4 genes were down regulated in KO-VILI animals. Conclusion: Targeting nmMLCK in vivo attenuates the severity of VILI and has potential therapeutic utility for the prevention or treatment of inflammatory lung injury. Funded by NHLBI HL58064


20
BRINGING GENETICS TO COMMUNITIES: DESIGN AND OUTCOMES IN THE NHGRI-SPONSORED MIDWEST COMMUNITY GENETICS FORUM.
SM Modell, Ann Arbor, MI. University of Michigan School of Public Health
Objectives: Identify genetic issue areas and categories of recent application raising special interest in racial-ethnically and socio-economically diverse audiences. Evaluate plenary and break-out session characteristics facilitating audience engagement with genetic topics. Background: On October 12, 2007, 519 community participants gathered in 5 states (IL, IA, MI, MN, MO) for the National Human Genome Research Institute-sponsored Midwest Community Genetics Forum orchestrated by the University of Michigan and the National Community Committee (NCC). The Forum offered a mixed balance of educational presentations and open discussion on leading edge genetic developments covering personal, family, and national approaches to genetic conditions and topics of wide social concern (e.g., genetics and health disparities, public health and forensic uses of collected genetic information, religious implications). Methods: Recruiting was conducted by NCC leaders affiliated with each state’s Centers for Disease Control and Prevention (CDC) Prevention Research Center via community-based organizational networks, and the public and medical library systems in each state. NCC representatives selected the topics and speakers preferred by their community members, including speakers from NHGRI who visited the sites, local experts and community leaders. States experienced both individualized and simultaneously shared sessions via a Centra networking system. Survey forms (N=315 respondents) assessed demographics and plenary (whole group) / break-out session outcomes. SPSS v. 15.0 was used for statistical analyses. Results: 44.7% of respondents were black or African American; 35.9% were white; 11.7% Latino. 38.7% had 12 years of education or less; 37.7% held jobs related to health care. “Desire to learn” and health-related occupational involvement were the most frequently cited reasons for attending; familial genetic conditions were prime motivators in Michigan and Missouri. State selection of speakers and topics had a positive effect on plenary session ratings, with 70.7% of Michigan and 66.0% of Minnesota respondents strongly agreeing their plenary session (Racial and Ethnic Health Disparities, and Genetics and Behavior, respectively) was of value to them. Discussion of family health history, and “Diversity, Disparities, and Forensics” received the highest break-out session ratings. Shared videotaped sessions rated lower than live in audience engagement and appreciated value. 57.1% / 30.5% of respondents strongly / somewhat agreed the sessions left them with a better appreciation of the complexity of genomic issues. 61.7% / 28.9% of respondents strongly / somewhat agreed the Forum made them interested in learning more about genomics. 12-20% more respondents showed participatory interest in personalized genetic testing and in a national gene-environment study, respectively, than in a general genomics research study (p<.05). 10 Forum respondents commented on the Centra communications technology; 2 praising its ability to link states; 8 lamenting technical difficulties in transmission. 6 of 12 steering committee members strongly agreed Centra provided effective communications at the planning stage; the other 6 somewhat agreed. Conclusions: Organizational networking helps assure balanced racial-ethnic and socio-economic community representation. Community-based speaker and topic selection positively influences audience engagement and perceived session value. Sessions going beyond the technical side of scientific developments to their personal and cultural relevance draw special interest. Communications technology offers a number of bonuses for linking diverse audiences while posing technical hurdles calling for careful advance planning.
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DEVELOPING A MINDFULNESS MEDITATION INTERVENTION FOR CHRONIC INSOMNIA: A PROOF-OF-CONCEPT.
J Ong, S Shapiro and R Manber, Chicago, IL, Santa Clara, CA and Palo Alto, CA. Rush University Medical Center
Introduction: Mindfulness meditation has been used as a complimentary and alternative medicine (CAM) intervention for a variety of stress-related disorders including chronic pain, cancer, and anxiety disorders. There are also initial reports that this CAM approach can improve sleep for individuals with chronic insomnia. However, mindfulness meditation has not been systematically tested for this population and it is unclear if this approach should be delivered as part of a behavioral treatment program for insomnia or as a stand-alone program. To address this question, a series of treatment-development pilot studies were conducted to systematically investigate the feasibility, acceptability, and treatment effects of using mindfulness meditation as a CAM treatment for chronic insomnia. Methods: Two Phase I pilot studies were conducted with all participants meeting criteria for psychophysiological insomnia and screened for other sleep disorders, mental disorders, and medical conditions. The first study consisted of an open-label design with 30 adults (60% female, age = 19-62) sequentially assigned in groups (n= 6-7) to participate in a mindfulness-based intervention for insomnia (MBT-I). Treatment sessions were held weekly in groups and included mindfulness meditation exercises in addition to behavior therapy for insomnia (BT-I) treatment components (sleep restriction, stimulus control). Particular emphasis was given to the application of these meditations for reducing cognitive arousal associated with sleep disturbances. The second study consisted of 18 participants (72% female, age = 23-65) sequentially assigned in groups to receive a mindfulness-based stress reduction (MBSR) program without BT-I (n=11) or MBT-I (n=7). In both studies, participants completed weekly sleep diaries along with the Pre-Sleep Arousal Scale (PSAS) throughout the intervention. Additional self-report measures on insomnia severity, sleep-related cognition, arousal, mindfulness skills, and daytime functioning were assessed at pre-treatment and post-treatment. Results: Data collected on recruitment, retention, compliance, and satisfaction provided evidence for feasibility and acceptability of mindfulness meditation as an intervention for chronic insomnia. In the first study, the pattern of change from pre-to-post treatment revealed statistically (p<.05) and clinically significant improvements in several nighttime symptoms of insomnia as well as significant reductions in PSAS, sleep effort, and dysfunctional sleep-related cognitions. In the second study, both the MBSR and MBT-I groups yielded improvements in sleep parameters and insomnia severity but the profile of each group was different. In the MBSR group, significant pre-to-post differences (p<.05) were found on increasing total sleep time, sleep efficiency, and sleep quality. In the MBT-I group, significant pre-to-post differences (p<.05) were found on decreasing sleep onset latency, wake time after sleep onset, number of awakenings, and increasing sleep efficiency. In addition, significant pre-to-post differences (p<.05) were found on the PSAS for the MBT-I group but not the MBSR group. Conclusion: These findings indicate that mindfulness meditation is a promising CAM treatment for chronic insomnia and should be further tested using more rigorous designs. Initial evidence suggests that a standard mindfulness meditation program (MBSR) and a novel combined treatment (MBT-I) might both be beneficial, although these benefits might be achieved through different mechanisms. A Phase II randomized controlled trial is currently underway to further investigate the efficacy of mindfulness meditation in the treatment of insomnia.
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STELLATE-LIKE MESENCHYMAL STEM CELLS CULTURED FROM OMENTUM-INDUCED REGENERATING LIVER TISSUE.
N Pancholi, M Kraus, J Patel, KP Gudehithlu, P Sethupathi, G Dunea, J Arruda and AK Singh, Chicago, IL. John H. Stroger Hospital of Cook County and Hektoen Institute of Medicine
Tissue engineering the liver in vitro and treating liver disorders is crucially dependent upon the ready availability of cultured liver stem cells. We attempted to isolate and culture such stem cells from the omentum-induced regenerating liver tissue as follows: When rat omentum is activated by injection of inert foreign body it becomes endowed with stem cells and growth factors (Litbarg et al 2007). We applied the activated omentum to induce liver regeneration by creating a small wedge resection in the liver and allowing the omentum to fuse with the injured site. This maneuver resulted in an increase of the liver mass to 50% more than the original mass by two weeks and was accompanied by up-regulation of developmental genes in the liver tissue. Further it was shown that this supra-normal growth of the liver was not dependent on the expansion of hepatocytes but on stem cell activation (Singh et al 2008). Omentum-induced regenerating liver tissue was harvested four days after liver injury, enzymatically digested (collagenase) and plated on tissue culture plates (without an extra-cellular matrix substratum) in mesenchymal stem cell growth medium (MSCGM). As controls, normal liver tissues were processed similarly from age-matched normal rats. Culture of regenerating liver tissue cells resulted in attachment of cells showing stellate-like mesenchymal morphology within 8 days of culture. Upon re-culture they multiplied and retained their original morphology. On immune-staining, these cells were positive for markers of adult stem cells (WT-1, CXCR4), of embryonic pluripotent stem cells (OCT-4, and Nanog), and of activated hepatic stellate cells (CD133, aSMA, Collagen I), and negative for markers of oval cells (CK-19) and of endothelial progenitors (CD31, CD34). VEGF was present in the medium of primary cultures and in all passages at a concentration of ~3.5 ng/mL; a value 20 fold higher than in other adult rat cell lines. By FACS, the cells were positive for CD90, CD59, CD45 and negative for CD44. Normal rat liver tissue cells cultured in identical conditions did not survive and therefore not studied. In conclusion, cells cultured from the omentum-induced regenerating liver tissue showed properties of hepatic stellate cells, considered to be progenitors of liver tissue. Obtaining liver stem cells by this methodology is a novel approach that yields robust stem cells in high numbers for tissue engineering and treatment.
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STEM CELLS ISOLATED AND CULTURED FROM FOREIGN-BODY INDUCED GRANULATION TISSUE.
J Patel, KP Gudehithlu, P Sethupathi, J Arruda, G Dunea and AK Singh, Chicago, IL. John Stroger Hospital of Cook County and Hektoen Institute of Medicine
Stem cells isolated from adult organs such as bone marrow and adipose tissue are currently under trial for clinical efficacy. Here we describe a novel source of adult stem cells derived from a foreign-body induced granulation tissue. We implanted perforated polyvinyl tubes (foreign-body) sealed at both ends in the subcutaneous tissue of rats. By day 4, the tubes were completely encapsulated by a rapidly growing layer of a newly formed tissue. The cells in this tissue expressed markers of embryonic pluripotent stem cells (Oct-4, and Nanog), adult stem cells (SDF-1α, and CXCR4) and also secreted high levels of growth factors (VEGF, CTGF etc). To culture these cells, the tissue was harvested aseptically at day 4, enzymatically digested (collagenase), and plated on tissue culture plates in mesenchymal stem cell growth medium (MSCGM). Cells from primary as well as subcultures (upto passage 10) were studied by immune-staining and FACS for stem cell markers, measuring VEGF levels in the medium, and differentiating them in vitro into adipogenic, osteogenic and chondrogenic lineages. Cultured cells showed smooth muscle-like mesenchymal morphology, which was retained upto passage 10. By immune staining these cells were positive for markers of embryonic pluripotent stem cells (Oct-4, and Nanog), adult stem cells (CD 90, CXCR4, SDF-1α), and negative for markers of endothelial progenitors (CD31, CD34). By FACS these cells were positive for CD90, CD59 and CD44, and negative for CD45, typical of rat mesenchymal stem cells. The secretion rate of VEGF was 2344 ± 60 pg/hr/million cells, a value much higher than in other adult cell lines (fibroblasts, primary mesangial and glomerular epithelial). On incubation of these cells in specific differentiation medium, the cells differentiated into adipogenic, osteogenic, and chondrogenic lineages within 2-3 weeks as judged from morphological transformation and special staining for fat globules, bone and cartilage respectively in the cells. We conclude that a foreign-body induced subcutaneous granulation tissue is a regenerating tissue and therefore serves as a rich source of mesenchymal stem cells. These cells could be potentially useful for repair and regeneration of injured organs.
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MODULATION OF NEUROGENIC PULMONARY INJURY (NPI) BY A SPHINGOSINE 1-PHOSPHATE 1 RECEPTOR AGONIST IN DONOR LUNGS.
S Sammani, K Park, B Mathew, T Wang, R Zaidi, B Mambetsariev, L Moreno-Vinasco, W Vigneswaran and JG Garcia, Chicago, IL and Seoul, Korea, South. U of Chicago
BACKGROUND: Lung transplantation is the only viable therapy for patients with a variety of end-stage lung diseases. The vast majority of lung donors are from brain death (BD) individuals. Unfortunately, the autonomic storm accompanying BD leads to neurogenic pulmonary edema (NPE) which, in addition to ischemia/reperfusion (I/R) injury, results in primary graft failure, a major challenge in lung transplantation. We previously demonstrated that sphingosine 1-phosphate (S1P), a phospholipid angiogenic factor and major barrier-enhancing product of platelets, prevents vascular permeability and I/R lung injury in rodents mediated via the S1P1 receptor (S1P1R) (Garcia et al 2001; Moreno et al.,2007). As primary lung graft dysfunction is induced by vascular endothelial cell barrier dysfunction, we hypothesized that SEW-2871, a S1P1R agonist, may attenuate NPE when administered to the donor after brain death. METHODS: Brain death was induced by intracranial balloon inflation in 250-350 g Sprague Dawley (SD) rats and maintained on mechanical ventilation. At 4hrs post BD, bronchoalveolar lavage (BAL) was collected and lungs were harvested. Evaluation of pulmonary edema was assessed by measuring BAL total protein concentration, total cell count and cytokines, lung tissue wet/dry (W/D) weights and tissue albumin (n=4-5 per group). RESULTS: BD was associated with ~60% increase in BAL total protein concentration, ~50% increase in BAL cells, and a ~55% increase in lung tissue W/D weight ratios. Intravenous injection of SEW-2871 (0.1 mg/kg) 15 min after BD resulted in profound attenuation of BD-induced lung injury compared to untreated rats reflected by significant reductions in BAL total protein concentration (~50% reduction, p=0.01), BAL total cell count (~50% reduction, p=0.02) and lung tissue W/D weight ratio (~45% reduction, p≤ 0.05). CONCLUSION: Our studies indicate that ligation of the S1P1 receptor (SEW-2871) attenuates neurogenic lung injury administered after BD and may be a potential candidate to improve human lung transplantation outcomes and donor lung availability
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THE MAMMALIAN TARGET OF RAPAMYCIN (MTOR) IS A NOVEL REGULATOR OF HMW-HYALURONAN-MEDIATED PULMONARY ENDOTHELIAL BARRIER ENHANCEMENT.
PA Singleton, N Mambetsariev and JN Garcia, Chicago, IL. University of Chicago
Endothelial cell (EC) barrier dysfunction results in increased vascular permeability observed in inflammation, tumor metastasis, angiogenesis, atherosclerosis and acute lung injury. Therefore, agents that can enhance EC barrier integrity have important therapeutic implications. We have previously published that high molecular weight hyaluronan (HMW-HA) increases pulmonary endothelial cell (EC) barrier function both in vitro and in vivo (Singleton et al., J. Biol. Chem. 2006, 2007). Our data indicate that HMW-HA treatment of human pulmonary microvascular EC induces Akt activation (serine/threonine phosphorylation) and treatment of EC with the Akt inhibitor, 10-(4′-(N-diethylamino)butyl)-2-chlorophenoxazine, blocked HMW-HA-mediated barrier enhancement. We examined the mechanism(s) of Akt activation and observed that inhibition of the PI3 kinase pathway with LY294002 attenuated HMW-HA-mediated Akt activation (threonine phosphorylation) and barrier function. In addition, silencing (siRNA) mTOR or Rictor (mTOR complex 2 component) inhibited HMW-HA-mediated Akt activation (serine phosphorylation) and EC barrier regulation. Taken together, our data indicate that HMW-HA activation of the PI3 kinase pathway and mTOR signaling are required for Akt-mediated human pulmonary EC barrier enhancement. HMW-HA represents a potentially useful therapeutic agent for syndromes of increased vascular permeability.
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BLOCKADE OF ELECTRON TRANSPORT WITH AMOBARBITAL AT THE ONSET OF REPERFUSION ATTENUATES THE CARDIAC INJURY IN ISOLATED RAT HEARETS.
S Stewart, Q Chen and E Lesnefsky, Cleveland, OH and Richmond, VA. Case Western Reserve University
Background: Reversible blockade of electron transport before ischemia (ISC) with amobarbital (AMO) decreases the cardiac injury during reperfusion (REP). Objective: We asked if blockade of the electron transport at the initial REP decreases cardiac injury during REP. Methods: Langendorff-perfused Fischer 344 rat hearts were subjected to 25 min ISC (37°C) and 120 min REP. In AMO treated hearts, AMO (2.5 mM) was given for 1 min. immediately before ISC (AMO-PRE) or 5 min during initial REP (AMO-AFT). Cardiac function was measured using a balloon inserted into left ventricular, and infarct size was determined with TTC staining. Results: There were no differences in cardiac function between 3 groups at the 15 min equilibration. AMO given before ISC significantly improved the left ventricular developed pressure (LVDP) and decreased the diastolic pressure (Dia P) compared to the untreated hearts. In contrast, AMO administrated during REP did not improve the cardiac function. In comparison to untreated hearts, AMO-treatment before and after ISC decreases the myocardial infarction. However, the degree of infarction reduction with AMO -treatment during REP is much smaller than that in AMO treatment before ISC. Conclusions: Manipulation of electron transport by AMO before ischemia prevents myocardium injury during REP. In contrast, cardiac protection is markedly decreased when modulation of mitochondrial respiration occurred during REP. Thus, ischemic damage to the mitochondria plays a critical role in myocardial infarction during REP, whereas manipulation of mitochondrial function during REP still provides a chance to save myocardium in some cases the pre-ischemia treatment is not feasible.

Blockade of electron transport during early reperfusion protects heart against injury

	
	LVDP (mmHg)
	Dia P (mmHg)
	Infarction (%)

	ISC+REP (n=10)
	61±5 
	51±5
	32.3±1.8

	AMO-PRE (n=7)
	88±4* 
	11±8*
	13.1±2.3*

	AMO-AFT (n=6)
	61±7† 
	57±5†
	25.9±1.9† 



Mean ± SE, *P<0.05 vs. ISC+REP; †P<0.05 vs. AMO-PRE
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THE ROLE OF PROLIFERATING MACROPHAGES IN BREAST TUMOR PROGRESSION.
NY Tonlaar, AI Khramtsov, Y Chen, D Huo, DO Malaka, OA Oluwasola, A Odetunde, MS Tretiakova, S Li, C Gong, E Tonner, AG Falusi and OI Olopade, Chicago, IL and Ibadan, Nigeria. University of Chicago
Inflammatory cells play a key role in cancer and macrophages have been associated with invasion and metastasis. Tumor associated macrophage (TAM) density has been associated with poor prognosis in many cancers including breast cancer. In this study, we investigated the role of a subset of macrophages known as proliferating macrophages (promacs) in breast tumor progression. We also investigated relationship between promacs and clinical factors such as tumor size, grade, subtype, lymph node metastasis, ethnicity, and survival. We then examined the correlation between promacs, vascular endothelial growth factor A (VEGFA), and microvessel density (MVD). Tissue microarrays were constructed from paraffin embedded tissue and immunohistochemistry was performed using appropriate antibodies. The number of infiltrating promacs was found to be higher in DCIS, invasive and lymph node metastatic tissue when compared to normal breast tissue (p=0.007, 0.004, and 0.002 respectively). Higher number of promacs was also found to be significantly correlated with higher grade tumors, HER2+/ER- and basal-like subtypes, and decreased survival (p<0.001, p=0.014, and 0.009 respectively). However, no correlation was found between promacs and VEGFA (p=0.43) or promacs and MVD (p=0.24). These findings suggest that promacs play a role in the switch from normal breast tissue to cancer, that higher promacs can serve as a prognostic indicator for bad outcomes, and that the effects of promacs are not mediated through an angiogenic pathway.
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CAROTID IMT: COMPARING ANALOG AND RADIO FREQUENCY MEASUREMENTS.
A Vijaysarathi and SJ Goldberg, Tucson, AZ. University of Arizona College of Medicine
Purpose of Study: Elevated carotid intimal-media thickness (CIMT) is an independent risk factor for coronary artery disease. At present, CIMT is measured by an analog technique that is a derivative of the radio frequency (RF) signal obtained through ultrasound. In conjunction with BioSound Esaote, direct radio frequency measurement of CIMT, a theoretically more accurate and less machine sensitive measurement is now possible. A formal comparison between RF and Analog CIMT measurements is required for proper interpretation of the new RF CIMT measurements. Methods Used: In order to compare RF and Analog CIMT measurements, 84 (168 pairs of measurements) clinically indicated patients were measured with both techniques consecutively between February and July 2008. Similar portions of the carotid were measured by both techniques to minimize the effect of intra-artery variation in lipid deposition or thickening of the intima, and 29 of the 168 pairs were excluded due to measurement difficulties. Summary of Results: For the included patients, the analog CIMT mean was 542 microns, and the RF CIMT mean was 520 microns. The mean difference between the analog and RF measurements was 22 microns and the results were significant to a p value of approximately zero (p = 0.0000002). Conclusions: Though the RF measurements were significantly smaller by 22 microns, the difference was not uniform, as 32 of the 139 measurement pairs had greater RF values than analog values. This study was primarily limited by sample size, and on occasion, by image quality. The results of this study begin to develop a frame of reference through which the new RF CIMTs can be interpreted.
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PROTECTIVE EFFECTS OF ATRIAL NATRIURETIC PEPTIDE ON LUNG VASCULAR LEAK INDUCED BY LIPOPOLYSACCHARIDE.
J Xing, P Fu, K Birukov and A Birukova, Chicago, IL. the university of chicago
RATIONALE: Increased levels of atrial natriuretic peptide (ANP) in the lung circulation have been reported in patients with sepsis, pulmonary edema, ARDS and acute lung injury (ALI), thus suggesting a potential role of ANP in the modulation of ALI. We have recently described ANP protective effects against thrombin-induced barrier dysfunction in pulmonary endothelial cells (EC). In this study we investigated the effects of ANP on lung vascular permeability induced by bacterial wall lipopolysaccharide (LPS) in vivo . METHODS: C57BL/6J mice or ANP knockout mice (strain B6.129P2-Nppatm1Unc/J) were treated with LPS (i/t, 0.63 mg/kg) with or without ANP (i/v, 2 µg/kg). Lung injury was evaluated by analysis of bronchoalveolar lavage protein content and cell count, Evans blue extravasation, and histological analysis. EC monolayer barrier function in vitro was assessed by analysis of agonist-induced cytoskeletal remodeling and transendothelial resistance. RESULTS: ANP decreased accumulation of cells and protein in the BAL, reduced neutrophil infiltration and extravasation of Evans blue-conjugated albumin into the lung tissue caused by LPS. In vitro, ANP attenuated LPS-induced permeability and the disruption of monolayer integrity in pulmonary EC. Inhibition of ANP binding receptor NPR-A diminished the protective effects of ANP, whereas inhibition of ANP clearance receptor NPR-C had protective effect against LPS-induced lung injury. In ANP knockout mice LPS induced more severe lung injury as compared to wild type animals. Remarkably, single ANP injection significantly reduced LPS-induced lung injury in ANP-deficient mice. CONCLUSIONS: These results show barrier protective effects of ANP against vascular leak and inflammation induced by LPS. Together with previous findings, these data also suggest a direct role for ANP in the regulation of endothelial barrier via modulation of small GTPase activities.
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ESTROGEN-INDUCED IDIOPATHIC INTRACRANIAL HYPERTENSION FOUND TO BE ASSOCIATED WITH FAMILIAL THROMBOPHILIA AND AMELIORATED BY LOVENOX-COUMADIN.
S Yeramaneni and CJ Glueck, Cincinnati, OH. Jewish Hospital of Cincinnati
Background: Tetracyclines, insulin resistance-polycystic ovary syndrome (PCOS), depot progestins, pregnancy, and estrogen-progestin (EP) contraceptives have all been associated with the development of Idiopathic Intracranial Hypertension (IIH), but their contributions to the pathophysiology of IIH are not well understood. Recently, familial thrombophilia-hypofibrinolysis has been documented as a pathophysiology for IIH, speculatively mediated by thrombotic obstruction of arachnoid sinus villi that resorb cerebrospinal fluid. Specific Aims: In two Caucasian women, ages 34 and 39, whose IIH which appeared during pregnancy and on EP contraceptives, subsequently found to have familial thrombophilia-hypofibrinolysis, PCOS, insulin resistance, and morbid obesity (BMI 44, 36.9), who failed to respond to Diamox, we speculated that anticoagulation would resolve their coagulation-mediated IIH symptoms. Results: Case 1 developed IIH during pregnancy and had deep venous thrombosis (DVT) and pulmonary embolism (PE) after a c-section delivery. During 6 months treatment with Coumadin for her DVT-PE, her IIH symptoms markedly improved. However when she stopped taking Coumadin, her symptoms returned, worse than before, and she could not function, despite maximum tolerated Diamox. She was found to have thrombophilic familial low protein C (68, lab lower limit 73%), high Factor VIII (192, lab upper limit 150%), and the lupus anticoagulant. With Diamox unchanged, after Lovenox bridging, on Coumadin, with INR targeted to 2.5-3.5, her symptoms markedly improved, papilledema disappeared, and visual fields became normal, with very rare headaches and normal life-style over an 18-month follow-up on Coumadin. Case 2 developed IIH during EP contraceptive use, and was found to be heterozygous for the thrombophilic Factor V Leiden mutation, and homozygous for the hypofibrinolytic 4G4G plasminogen activator inhibitor-1 gene mutation. Despite maximally tolerated Diamox, she had headache severe enough so that she could not function, with accompanying high cerebrospinal fluid CSF pressure and bilateral papilledema. When treated with Lovenox at 1.5mg/kg, CSF pressure normalized, headaches improved significantly, and she was able to function normally over a 20-month follow-up period. Speculation: The appearance of IIH during pregnancy or on EP contraceptives should suggest an underlying familial thrombophilia that needs to be diagnosed, and a prothrombotic interaction between estrogen-induced and heritable thrombophilia. When IIH is associated with familial thrombophilia, and when IIH symptoms and increased CSF pressure are not controlled with Diamox, anticoagulation may ameliorate symptoms and facilitate normal daily living.
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UGT2B DELETION POLYMORPHISMS AND BREAST CANCER RISK.
Z Yu, D Huo, J Fackenthal, Q Niu and O Olopade, Chicago, IL. University of Chicago
Background. Breast cancer remains the most common form of cancer diagnosed among woman, causing over half a million global deaths per year. A family of enzymes called uridine diphosphoglucuronosyltransferases (UGTs) are responsible for the metabolism of steroid hormone in the mammary gland and may influence the risk of breast cancer. The UGT superfamily is divided into two subfamilies, UGT1A and UGT2B. One isoform, UGT1A1 has been linked to breast cancer risk. Its role in bilirubin metabolism is of particular interest because serum bilirubin level can be easily tested and it may serve as a biomarker to UGT functions and ultimately breast cancer risk. UGT2B17 and UGT2B28 are of special interest as they may play a role in circulating estrogen levels and thus affect breast cancer risk. UGT2B17 and UGT2B28 are commonly deleted in the germline, making their relationship to cancer risk applicable to a large number of patients. We therefore examined the relationship between UGT deletion alleles and phenotypic expression in African American women, as it is not known whether previous studies of UGT2B-associated risk are relevant to populations of African descent. Methods. The UGT2B17 and UGT2B28 deletions in the UGT2B gene cluster were genotyped in 284 African American women from the Northern California Cancer registry through high-throughput assay using real-time PCR with absolute quantification. Serum bilirubin level and UGT1A1 genotype were available in a subset of 277 women. All data are analyzed using Kruskal-Wallis equality-of-populations rank test. Out of the 274 samples tested, 7% were homozygous for the UGT2B17 deletion (-/-), 40% were heterozygous (-/+), and 53% were homozygous for the wild type allele (+/+). For the UGT2B28 gene, 9% were homozygous for the deletion, 42% were heterozygous, and 49% were homozygous for the wild type allele (+/+). Results. The UGT1A1 number of TA repeats showed a significant positive correlation to total serum bilirubin level. UGT2B17 deletion genotype does not show a significant correlation to total, conjugated and unconjugated bilirubin level (p = 0.75, p = 0.74, p = 0.85 respectively). The UGT2B28 deletion genotype also does not show a significant correlation to total, conjugated and unconjugated bilirubin level (p = 0.14, p = 0.90, p = 0.11 respectively). The genotype of UGT2B17 and UGT2B28 does not differentiate significantly between cases and controls. When the wildtype carriers (+/+) served as reference, the odds ratio for breast cancer risk does increase when subjects carry a deletion. However, the trend is not statically significant (p = 0.74) because the sample size of controls and carriers with deletion is small. There appears to be no correlation between UGT2B28 genotype and breast cancer risk. When the wildtype carriers served as a reference, the age adjusted odds ratio for breast cancer risk remained around one or less for carrier with deletion. Again, due to the small sample size, the trend is not statistically significant (p = 0.75). Conclusion. The study confirmed that UGT1A1 (TA)n repeats explained a significant amount of variation in bilirubin levels. UGT2B deletion polymorphisms, however, showed no correlation to bilirubin levels. The UGT2B17 deletion corresponded to an increased level of breast cancer risk, although the UGTB28 deletion did not. A larger sample population must be genotyped for this result to be statistically significant. Therefore, these data showed that serum bilirubin level is a biomarker for UGT1A1 but not for UGT2B enzyme activity. While UGT2B deletion polymorphisms could affect cancer susceptibility and treatment outcome, further study must be conducted.
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SUPPRESSING CHROMOSOMAL INSTABILITY IN CANCER CELLS BY TARGETING MICROTUBULE DYNAMICS.
SF Bakhoum, SL Thompson, A Manning and DA Compton, Hanover, NH. Dartmouth Medical School
Aneuploidy is a hallmark of most solid neoplasias and is commonly caused by high rates of chromosome missegregation in dividing tumor cells. This phenomenon is called Chromosomal Instability and is thought to be a major source of karyotypic abnormalities in tumors. Chromosomal Instability is associated with poor tumor prognosis and is thought to complicate chemotherapeutic strategies. The cellular basis of this instability is poorly understood and the reason behind its elevated occurrence is unknown, behooving profound understanding of the mechanisms of chromosome segregation during mitosis. Segregation requires chromosome-microtubule attachment at specialized organelles called the kinetochores, ultimately leading to sister chromosome separation towards opposite ends of the cell. Kinetochore-microtubule (kMT) attachment errors may however occur, whereby individual chromosomes are attached to microtubules emanating from opposite ends of the cell resulting in considerably greater risk of mis-segregation. Thus the attachment versus detachment rates of microtubules at kinetochores must be balanced to sustain mechanical segregation of chromosomes while allowing for the correction of errors by releasing inappropriate attachments. Herein we define the permissible boundaries of kinetochore-microtubule dynamics by identifying four kinetochore components with antagonistic effects on microtubule dynamics; Kif2b, MCAK, Kif18a, and Astrin. Using RNA interference coupled with quantitative fluorescence microscopy to measure kinetochore-microtubule dynamics, we estimate the maximum kinetochore-microtubule half-life that would allow for faithful chromosome segregation to be ~ 7.5 min. We then show that cancer cell lines have defects in kinetochore-microtubule dynamics. Chromosomally unstable cancer cells release microtubules from kinetochores at slower rates than chromosomally stable, diploid cell lines suggesting reduced ability to correct attachment errors. The severity of the defect correlates with the propensity of segregation errors in these cell lines. Intriguingly, overexpression of two proteins that promote microtubule dynamics at kinetochores, Kif2b and MCAK, restores chromosome stability to chromosomally unstable tumor cell lines establishing a causal relationship between regulation of kinetochore-microtubule dynamics and chromosomal instability. We thus conclude that precise regulation of microtubule dynamics at kinetochores is essential for genome stability in human cells. Our data offer unique means of directly examining the role of chromosomal instability in tumorigenesis and experiments are currently underway in xenograft mouse models to test this premise.
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IRRADIATION-INDUCED DYNAMICS OF SIGNALING SPHINGOLIPIDS IN MICE.
E Berdyshev, B Mathew, M Sullivan, A Skobeleva, V Natarajan, R Weichselbaum and J Garcia, Chicago, IL. University of Chicago
Rationale: Radiation-induced lung injury (RILI) occurs in up to 30% of patients irradiated for various cancers. Microvascular injury and increased vascular leakage are prominent features of RILI. We have previously reported the role of sphingolipid signaling as an important component regulating inflammatory responses and tissue integrity. Sphingosine-1-phosphate (S1P) is a key regulator of endothelial barrier integrity with anti-inflammatory properties while ceramides are pro-inflammatory and pro-apoptotic. We hypothesized that irradiation changes the dynamic balance between these two groups of counteracting signaling sphingolipids that contributes to RILI pathogenesis. Methods/Results: C57BL6/J mice were irradiated with a single dose of 25 Gy (n=3-7/group). Animals were sacrificed at 1, 2, 4, 18 hrs, followed by 1 to 3 days and 1 to 4 weeks after irradiation to collect broncho-alveolar lavage (BAL) fluid, lung tissue, and plasma. Ceramide and S1P levels were measured by liquid chromatography-tandem mass spectrometry. Ceramide levels in the lung of C57BL6/J mice declined immediately after irradiation, stayed below control level for 3 days but increased 3 weeks after irradiation. Ceramide levels in BAL fluids also initially declined but began to rise 18 hours after irradiation, while plasma ceramides changed similarly to ceramides in the lung. S1P content also declined during first hours post-irradiation both in the plasma and in BAL fluid but not in the lung. Conclusions: Single dose (25 Gy) irradiation of the lung provokes a significant decrease in tissue and circulatory ceramide levels, which rises above control values only several days or weeks post-irradiation. This implies a potential role for delayed ceramide de novo biosynthesis in pathogenesis of RILI. Supported by HL 079396 to V.N. and Ludwig center for metastasis research to R.W.
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NOVEL INTERACTIONS BETWEEN TGFβ, IL-10 AND SERUM RESPONSE FACTOR NETWORKS: IMPLICATIONS FOR ASTHMA.
B Camoretti-Mercado, A Cohn, X Li, M Cable, N Fru, K Poon, K Serban, JA Elias and J Solway, Chicago, IL and New Haven, CT. The University of Chicago
Asthma is a chronic inflammatory lung disease that affects almost 10% of the USA population. It is characterized by airway obstruction, Th2 type inflammation, hyperresponsiveness (AHR), and airway wall remodeling. The structural abnormalities described in asthma include increased airway smooth muscle (ASM) abundance and collagen deposition likely due to the presence of high levels of transforming growth factor (TGF) β, a key mediator of inflammation and remodeling in the lung. SRF is a transcription factor essential for expression of smooth muscle (SM)-specific genes including SM-α-actin and SM22α. We showed that TGFβ induces the up-regulation of SM promoters via an SRF-dependent mechanism, and overexpression of Smad7, an inhibitor of TGFβ, decreases basal as well as TGFβ-stimulated transcriptional activation mediated by SRF. Immunoprecipitation (IP) assays demonstrate that SRF associates with Smad7 within the nuclei and cells treated with TGFβ exhibit weaker Smad7-SRF interaction than non-treated cells. Chromatin immunprecipitation (ChIP) analysis shows increased SRF binding to the SM22α promoter with TGFβ stimulation. Interestingly, co-stimulation with IL-10 restores both expression of Smad7 that was inhibited by TGFβ and Smad7 binding to SRF. To examine the biological relevance of Smad7-SRF association in vivo, we use a transgenic (Tg) mouse strain that conditionally overexpresses TGFβ in the lung epithelia. We measure respiratory system resistance (Rrs) in anesthetized ventilated animals following methacholine (MCh) challenge. We found greater Rrs in TGFβ-expressing mice than in various controls. Morphometric analysis reveals extensive airway remodeling, which correlates with increased accumulation of SM-α-actin mRNA, reduction of Smad7 mRNA, up-regulation of SRF mRNA and protein, and decreased levels of IL-10 in the bronchoalveolar lavage fluid (BALF). Administration of lovastatin in these mice augmented IL-10 levels in BALF and prevented development of AHR and airway remodeling. We hypothesize that resident cells within the lung express IL-10 in response to lovastatin and that IL-10 stimulation of ASM cells interferes with TGFβ mediated increased transcriptional activation of SM-specific genes. To test these hypotheses, we analyzed IL-10 promoter function in transiently transfected human pulmonary and non-pulmonary cells treated with TGFβ (2.5 ng/mL) in the presence and absence of lovastatin (10 μM). We found that TGFβ stimulation reduced IL-10 promoter activity in airway epithelial cells (AEC) but not in ASM, liver HepG2 or embryonic epithelial HEK293 cells. Interestingly, lovastatin co-treatment rescued IL-10 promoter function that was inhibited by TGFβ. ELISA of cell supernatants showed that IL-10 secretion from AEC was lower in TGFβ treated cells than controls, and this inhibition was blocked by lovastatin. The same pattern of response of IL-10 secretion was elicited in ASM cells. Next, we analyzed the effect of IL-10 stimulation on ASM function. Western analyses of TGFβ-treated ASM cells revealed that IL-10 (10 ng/mL) or lovastatin diminished the enhancement of SM-α-actin expression induced by TGFβ. Moreover, in TGFβ stimulated ASM cells RT-PCR analysis showed that IL-10 or lovastatin co-treatment increased mRNA expression of Smad7. Taken together, our pre-clinical studies in mice and cell culture are the first to describe altered SRF, IL-10 and Smad7 expression accompanying TGFβ-induced airway SM remodeling and airway constrictor hyperresponsiveness in experimental asthma. They indicate that IL-10 expression is a plausible mechanism by which lovastatin decreases airway remodeling. In addition to statin administration, we propose that IL-10 activation may be beneficial for treating asthma.
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THE UTILITY OF USING SUBJECTS WITH UNIPOLAR DEPRESSION AS COMPARISON SUBJECTS IN FMRI STUDIES OF BIPOLAR DISORDER.
M Cerullo, J Eliassen, M DelBello and SM Strakowski, Cincinnati, OH. University of Cincinnati College of Medicine
Bipolar type I disorder (BPD) is a serious psychiatric illness resulting in alternating periods of depression and mania that affects approximately 1.5% of the population. Depression is a dysfunctional affective state characterized by negative mood as well as significant neurovegetative and cognitive symptoms. Bipolar patients spend considerably more time in depressive rather than manic episodes and suffer more morbidity (including suicide) during depression. However, little research has focused specifically on understanding the neurophysiology of bipolar depression. Functional Magnetic Resonance Imaging (fMRI) provides one means to address this gap in our knowledge. Despite different treatments and course of illness, depressive symptoms appear similar in major depressive disorder (MDD; also referred to as unipolar depression) and bipolar type I disorder (BPD) and clinically this distinction cannot be made in the absence of course of illness information (i.e. a history of mania specifically). Because of this similarity there is likely significant overlap in brain pathways underlying the neurovegetative, mood, and cognitive symptoms of both conditions. These shared brain regions would be expected to exhibit similar activation in MDD and BPD patients during fMRI evaluation that would differ from healthy subjects. Yet these two disorders have different treatments and courses of illness, and there is evidence that they exhibit different alterations within brain circuits that modulate mood, specifically the anterior limbic network. Differences in brain activation between BPD and MDD subjects observed during depression may therefore represent abnormalities unique to each condition. Using fMRI and directly contrasting patients with MDD and BPD during depression will enhance our ability to identify the core brain regions involved in the generation of depression in BPD. These same studies will also provide valuable information regarding core brain deficits in MDD. Only one prior fMRI study has directly compared BPD and MDD patients during depression, and BPD patients showed increased activation in the striatum and ventral prefrontal cortex in response to emotional faces. As part of a K23 grant, we are currently examining these two groups of depressive patients along with healthy subjects during an fMRI task. This poster will discuss potential differences in brain networks responsible for emotional regulation hypothesized to be unique to each disorder. We will also discuss complications in the interpretation of fMRI data involving 3 or more groups. Finally, the advantages and disadvantages of various cognitive and emotional tasks in activating brain regions of interest in depression will be discussed.
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ASTROCYTE BINDING AND INTERNALIZATION OF DIFFERENT ASSEMBLY FORMS OF AMYLOID BETA1-42.
GM Cheeney and P St. John, Tucson, AZ. University of Arizona
Purpose of Study: Amyloid-beta (Aβ) peptides are the primary constituents of amyloid plaques in the brain in Alzheimer's disease (AD). Significant evidence indicates that Aβ peptides cause AD, but how they do so is not clear. Aβ peptides spontaneously aggregate, or self-assemble, to generate distinct macromolecular forms that can differ significantly in their effects on cells. These assembly forms are the basis for the plaques seen in histological examinations of AD tissue. Further, Astrocytes have been shown to internalize Aβ peptides, but the characteristics of the Aβ peptides and cell biology of internalization are poorly understood. This study’s aim is to explore how these different assembly forms bind to and become internalized by Astrocytes in culture. Methods: The assembly forms can be distinguished by Electron Microscopy and Western Blotting. Exploring how these different assembly forms bind to and become internalized by Astrocytes in culture is performed through cell staining techniques. Summary of Results: Results to date indicate that Aβ peptides are internalized only when in large, deposits on the cover slip, and not in soluble form, opposite to what has been shown for neuron interaction with Aβ peptides. Further, it appears that Aβ peptides are degraded by a lysosomal pathway. Conclusions: If further tests back these observations, it would lend itself to the idea that plaques are modeled by Astrocytes and that, unlike neurons, Astrocyte involvement in AD centers around deposited Aβ. Secondly, it suggests an answer to why Astrocyte cell death in AD prepared tissue is periplaque.
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INTEGRIN BETA4 MODULATES INFLAMMATORY PATHWAYS IN A MURINE MODEL OF VENTILATOR-INDUCED LUNG INJURY.
W Chen, S Sammani, JG Garcia and JR Jacobson, Chicago, IL. University of Chicago
Rationale: Integrins are heterodimeric transmembrane proteins involved in cell adhesion as well as signal transduction events. We previously reported the marked upregulation of integrin β4 expression in endothelial cells (EC) treated with simvastatin, an agent we have shown to be both vascular protective and able to attenuate LPS-induced murine acute lung injury. Subsequently, we reported increased MAPK signaling (including ERK) and augmented expression of inflammatory cytokines (IL-6 and IL-8) in integrin β4 -silenced EC. While the role of integrin β4 in epithelial hemidesmosome formation and signaling is well described, the role of integrin β4 in EC function remains poorly characterized. Methods/Results: We employed a murine model of ventilator-induced lung injury (VILI, 30 ml/kg VT, 4 h). Reductions in integrin β4 expression via silencing of integrin β4 by intratracheal administration of siRNA (5 mg/kg, 3 d, ~70% silencing) resulted in a significant increase in bronchalveolar lavage fluid total cells (~75%) and PMN (increase~ 6%)with comparable results on differential cell counts consistent with a pro-inflammatory phenotype. Additional in vitro studies confirmed evidence of increased focal adhesion kinase (FAK) phosphorylation (~60%) which colocalized with the cortical actin ring in integrin β4-silenced human lung EC. Conclusion: These data suggest integrin β4 may act as a “brake” on pro-inflammatory FAK signaling, subsequent MAPK signaling and increased the expression of inflammatory cytokines. Integrin β4 remains an attractive and novel therapeutic target for attenuating effects on lung inflammation as well as clinical conditions characterized by vascular leak and inflammation.
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OVEREXPRESSION OF ONCOGENE C-MYC LEADS TO HEART FAILURE AND IMPAIRS COMPLEX I AND COMPLEX III OF MITOCHONDRIAL ELECTRON TRANSPORT CHAIN.
Q Chen, H Lee, B Hoit, M Smith and E Lesnefsky, Richmond, VA and Cleveland, OH. virgenia Commonwealth University
C-Myc is oncogene encoding a transcription factor that regulates cell proliferation and growth. C-Myc is transiently expressed in myocardium exposed to pressure overload in the transition from compensated hypertrophy to cardiac failure. C-Myc expression was studied using the cardiac-specific forced expression C-Myc during adulthood using a conditional Myc-over expression bitransgenic mouse (Myc-on). Two weeks of C-myc expression leads to hypertrophic cardiomyopathy and heart failure accompanied by decreased mitochondrial oxidative capacity. In this study, we evaluated the specific sites in the electron transport chain that are affected by C-Myc overexpression. Mouse heart mitochondria were isolated from Myc-on, Myc-off (bitransgenic without inducible expression), and single transgenic mouse (Single) after two weeks expression of C-Myc. Three hearts were pooled to generate one mitochondrial isolate. The activities of complex I, complex II and complex III were measured (mU/mg protein). C-Myc on does not alter cytochrome oxidase (complex IV) activity, assessed by the oxidation of TMPD-ascorbate by intact mitochondria. Compared to Myc-off or Single mice, Myc-on mice showed decreased activities of complex I and complex III. Complex II activity was unchanged (not shown). Cytochrome content(c, b, aa3) was also decreased in Myc-on mice. Cytochrome b is a catalytic subunit of complex III, and the decreased cytochrome b content indicates a decreased content of complex III. We calculated complex III turnover number (complex III activity/cytochrome b, second-1). Myc-on leads to the decreased complex III turnover number. Thus; decreased complex III activity in Myc-on mice is due to decreased activity per complex III in addition to lower complex III content. Complex I and complex III are the major sites that generate reactive oxygen species (ROS). Defects in complex I and complex III may contribute to the progression from hypertrophy to heart failure in this model by increasing mitochondrial ROS generation and tissue oxidative damage.


	
	Complex I (mU/mg pro) 
	Complex III (mU/mg pro) 
	Cytochrome b (nM/mg pro) 
	Complex III Turnover (sec-1) 

	Myc-on (n=5)
	604±61*
	3293±316*
	0.22±0.01*
	249±34*

	Myc-off (n=5)
	767±33
	6194±178
	0.27±0.01
	390±13

	Single (n=4)
	785±56
	5953±513
	0.29±0.01 
	346±14



Mean ± SE, *P<0.05 vs. Myc-off or Single


39
NON-MUSCLE MYOSIN LIGHT CHAIN KINASE (NMMLCK) PHOSPHORYLATION BY ABL TYROSINE KINASE IS ESSENTIAL IN LUNG ENDOTHELIAL CELL CYTOSKELETAL REARRANGEMENT AND BARRIER REGULATION.
ET Chiang, SM Camp, SM Dudek, Y Guo, J Zhao, ME Brown, PA Singleton, JE Van Eyk, SZ Imam and JG Garcia, Chicago, IL, Baltimore, MD and San Antonio, TX. University of Chicago
Rationale: We previously reported that the non-muscle myosin light chain kinase isoform (nmMLCK), a multi-functional cytoskeletal protein critical to vascular barrier regulation, is highly regulated by post-translational modifications including tyrosine phosphorylation. We examined the influence of c-Abl kinase-mediated nmMLCK tyrosine phosphorylation on nmMLCK function and human lung endothelial cell (EC) barrier regulation. Methods/Results: Mass spectroscopy analysis revealed that c-Abl produced site-specific nmMLCK phosphorylation (Y57, Y259, Y520, Y555). Tyrosine phosphorylation of nmMLCK by c-Abl resulted in significant alterations in nmMLCK function including increased MLC kinase activity, loss of nmMLCK-mediated inhibition of Arp2/3-mediated actin polymerization, and enhanced binding to the critical actin-binding phosphotyrosine protein, cortactin. Phosphorylated nmMLCK was identified within lipid rafts following EC challenge with potent barrier-enhancing agonists, sphingosine 1-phosphate (S1P) and hepatocyte growth factor. S1P stimulated a rapid 3-fold increase in EC Abl kinase activity, increased co-immunoprecipitation of c-Abl and nmMLCK, and increased spatial targeting of GFP-Abl fusion protein within barrier-promoting cortical actin structures in association with nmMLCK co-localization. Reductions in Abl kinase expression with siRNA resulted in marked attenuation of S1P-mediated cortical actin formation, loss of cortically distributed tensile forces (assessed by atomic force microscopy), and reduced MLC phosphorylation and EC barrier enhancement. Conclusion: These studies indicate an important and essential role for Abl kinase in vascular barrier regulation with nmMLCK representing an important intracellular kinase target.
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ENERGY SUBSTRATES INHIBIT AMPK PHOSPHORYLATION IN CULTURED HEPATOMA CELLS AT BASELINE AND AFTER STIMULATION BY HYDROGEN PEROXIDE.
D Crabb, Y Zeng, S Liangpunsakul and M Sozio, Indianapolis, IN. Indiana University and Indianapolis VAMC
We have reported that ethanol reduced the phosphorylation and activity of AMP-dependent protein kinase (AMPK)in cultured cells and in animals fed ethanol-containing diets, and that this contributed to the development of fatty liver by permitting increased activity of acetyl-CoA carboxylase. The mechanism for this effect of ethanol is not known; however, it was blocked by the presence of the alcohol dehydrogenase (ADH) inhibitor 4-methylpyrazole (4-MP). More recently, we found that ethanol also blocks the ability of hydrogen peroxide (H2O2) to stimulate AMPK phosphorylation, and this effect was prevented by 4-MP. Ethanol metabolism generates acetaldehyde and acetate, as well as reducing equivalents (NADH). We therefore studied the ability of acetaldehyde, acetate, and other compounds that generate reducing equivalents for their ability to inhibit AMPK phosphorylation. Methods: Rat H4IIEC3 hepatoma cells were cultured in serum-free medium over night, then exposed to ethanol or the test compounds (sorbitol, lactate, acetate, β-hydroxybutyrate, 1-propanol, or 1-butanol, all at 10 mM) for 24 hours, then stimulated with 1 mM H2O2 for 10 minutes. Effects of acetaldehyde were tested either acutely (100 µM for 0-60 minutes) or chronically (100 µM in the presence of 4-MP and cyanamide (to slow its metabolism) for 24 hours) before the addition of H2O2. AMPK phosphorylation (pAMPK) was determined by Western blot). The effect of ethanol on ATP and AMP levels was determined by HPLC. Results: Neither acute nor chronic exposure of the cells to acetaldehyde had any effect on pAMPK, or on the ability of H2O2 to stimulate pAMPK. Lactate, acetate, β-hydroxybutyrate, propanol, and butanol reduced the basal level of pAMPK. Lactate and propanol reduced the ability of H2O2 to increase pAMPK levels. Treatment of the cells with ethanol for 24 hours did not significantly alter the AMP, ATP, AMP/ATP ratio, or energy charge. Conclusions: The ability of 4-MP to block ethanol’s effect on basal and H2O2stimulated pAMPK, suggested that a product of ethanol oxidation is responsible for the effect. These experiments suggest that neither acute or chronic acetaldehyde exposure accounts for this effect of ethanol. Ethanol exposure did not affect the energy charge or AMP/ATP ratio, suggesting that its effect on AMPK is not mediated by this classic stimulus. Substances which are oxidized in the cytosol (lactate, and the two short chain alcohols) are predicted to elevate the cytosolic NADH/NAD+ ratio; they were able to reduce the basal and H2O2-stimulated phosphorylation of AMPK. Substrates oxidized in the mitochondrion (acetate and β-hydroxybutyrate) also reduced basal but not H2O2-stimulated phosphorylation of AMPK. These data are consistent with the hypothesis that ethanol and the other substrates affect AMPK activity through NADH-sensitive pathways not directly linked to ATP generation. Supported by P60AA 07611 (DWC), R01 AA15070 (DWC), K08 AA016570 (SL), and F32 AA017800 (MS).
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C-FLIP AS A THERPEUTIC TARGET IN MULTIPLE MYELOMA.
CD Crean, G Zhang and A Suvannasankha, Indianapolis, IN. Indiana University School of Medicine
Background: Multiple myeloma (MM) is an incurable blood cancer. Treatments aiming at key proteins which cause drug resistance may improve treatment outcome. The cellular caspase-8/FLICE-inhibitory protein (c-FLIP) is an antiapoptotic protein which confers resistance to death receptor-mediated apoptosis and can influence NF kappa B and Erk signaling. Gene expression profiling has demonstrated that c-FLIP is overexpressed in MM cells. However, its clinical significance and potential as a therapeutic target have not been established. Objectives: Determine the extent of c-FLIP expression in clinical MM and determine its role in proliferation, apoptosis and drug resistance. Results: Using immunohistochemical stain of bone marrow biopsy specimens, we observed that the levels of c-FLIP expression in MM cells were higher than the levels seen in plasma cells of patients with reactive plasmacytosis. In addition, c-FLIP levels in MM cells are upregulated with MM cells are treated with IGF-1 and supernatant from the bone marrow stromal cell culture, suggesting its possible role in chemotherapy resistance as a result of the interaction between the MM cells and bone marrow microenvironment. To explore c-FLIP function in MM, we used lentiviral gene transfer to overexpressed both the long and short isoforms of c-FLIP in MM cells. The effect of c-FLIP overexpression on the cellular proliferation was explored in H929 cells and the IL-6 dependent ANBL6 cells, using MTS assays. Overexpression of c-FLIP increased MTS reading, primarily due to the decreased spontaneous apoptosis. In ANBL6 cells, c-FLIP overexpression increased the sensitivity of MM cells to IL-6 induced proliferation and prevented apoptosis induced by IL-6 withdrawal. Because of its antiapoptotic role, we were not able to generate c-FLIP knockdown clone. The downregulation of c-FLIP was explored with the use of tetracycline-inducible c-FLIP shRNA. We observed 70% reduction in c-FLIP levels in H929 and ANBL-6 cells using this system. Correspondingly, we observed 60% reduction in cell growth of both cell lines, compared to empty vector controls in both cell lines. The reduced cell growth was due to apoptosis induction, as we observed cleavage of caspase 8, caspase 3 and PARP. It has been well established that adhesion to bone marrow stroma and microenvironmental cytokines prevent MM cells against chemotherapy-induced apoptosis. We explored whether c-FLIP downregulation with c-FLIP shRNA would overcome the protective effects the bone marrow microenvironment. Using MTT, we continued to observe reduced cell growth, even when MM cells containing c-FLIP shRNA were co-cultured with the bone marrow stromal cells. In addition, c-FLIP shRNA sensitized MM cells to currently available anti-myeloma therapy including doxorubicin, dexamethasone, bortezomib and lenalidomide in both MM cell lines. Summary: c-FLIP is overexpressed in MM under the influence of bone marrow microenvironment. C-FLIP overexpression confers proliferative and antiapoptotic advantage in MM cells. C-FLIp knockdown induces apoptosis and sensitizes MM cells to multiple anti-myeloma agents. Our data provide rationale for the targeting c-FLIP in MM therapy.
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TNF-α AND THROMBIN DIFFERENTIALY ACTIVATE NOX1 TRAFFICKING IN MOUSE AORTIC SMOOTH MUSCLE CELLS.
J Delfs, B Stanic and FJ Miller, Iowa City, IA. University of Iowa
Reactive oxygen species (ROS) are intermediates in cell signaling pathways that alter gene expression and lead to cell proliferation, migration and apoptosis. The NADPH oxidase catalytic subunit Nox1 belongs to a family of transmembrane proteins capable of ROS production. Nox1 is expressed in several tissues including colon, uterus, prostate, and blood vessels. In response to injury, growth factors, or cytokines, smooth muscle cells (SMCs) contribute to the development of vascular disease by increasing the expression and activation of Nox1. Although the structure and function of Nox1 has been studied, little is known regarding its localization with activation. In this study, we compared the trafficking of Nox1 after stimulation with tumor necrosis factor-alpha (TNF-α) and thrombin, two agonists important in SMC activation that signal via Nox1-derived ROS. In SMCs cultured from murine aorta, immunofluorescence microscopy demonstrated that Nox1 is primarily localized at intracellular membranes. Treatment of SMC with TNF-α (10 ng/ml) or thrombin (10 U/ml) increased cellular production of ROS. SMC surface proteins were labeled with biotin and cells were stimulated with TNF-α or thrombin for twenty minutes. Surface biotin was cleaved and the cell lysate subjected to streptavidan immunoprecipitation and immunoblotting for Nox1. These data showed that in response to TNF-α, Nox1 traffics to the cell surface and is subsequently internalized. Consistent with this observation, vesicles isolated from TNF-α-treated cells demonstrated NADPH-induced ROS production. In contrast, thrombin did not cause internalization of Nox1 from the cell surface. These data suggest that in quiescent SMCs Nox1 is primarily an intracellular protein that depending on the agonist can either be recruited to the cell surface where it is internalized into a signaling endosome or remain within intracellular compartments, both pathways resulting in the generation of cellular ROS. Agonist-dependent differences in trafficking of Nox1 may provide specificity in redox signaling.
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FUNCTIONAL AND BIOCHEMICAL ANALYSIS OF TWO GLYCOSIDE HYDROLASES PROVIDES INSIGHT INTO THE UTILIZATION OF RECALCITRANT POLYSACCHARIDES BY GUT MICROORGANISMS.
D Dodd, SA Kocherginskaya, M Spies, KE Beery, CA Abbas, RI Mackie and IK Cann, Urbana, IL and Decatur, IL. University of Illinois, Urbana-Champaign
The complex microbial community within the human colon and it’s corresponding genome (microbiome) endows us with physiological features that we have not had to evolve on our own. For example, the human genome lacks genes encoding enzymes involved in the depolymerization of complex plant cell wall polysaccharides. Despite this scarcity, nearly 10% of our nutritional intake is derived from these polysaccharides due to the metabolic action of microorganisms within our colon. Metagenomic surveys of the human intestinal microbial flora have revealed that more than 90% of the phylogenetic types belong to just two divisions of bacteria, the Bacteroidetes and the Firmicutes. In this study, we have explored the cellular machinery that one species from the Bacteroidetes, Prevotella ruminicola 23, employs to depolymerize a complex hemicellulosic plant cell wall polysaccharide, xylan. Recently, the draft genome sequence for Prevotella ruminicola 23 has been obtained and a large number of glycoside hydrolases have been identified. In order to further the understanding of how P. ruminicola 23 degrades hemicellulose, we characterized two genes from a small cluster of genes predicted to be involved in xylan utilization. This cluster includes genes predicted by sequence homology to encode: a) a bi-functional endo-1,4-β-xylanase/ferulic acid esterase; b) an α-fucosidase; c) an exo-1,4-β-glucosidase; d) a periplasmic nutrient binding domain of an ABC transporter; and e) a response regulator possessing putative phosphor-acceptor and helix-turn-helix DNA binding domains. We hypothesized that since these genes are closely juxtaposed on the chromosome, they may function in concert to degrade and utilize hemicellulose. To test this hypothesis, we cloned and expressed the endo-1,4-β-xylanase/ferulic acid esterase (xylanase-esterase) and the exo-1,4-β-glucosidase (β-glucosidase) as recombinant polyhistidine fusion proteins in E. coli and purified the corresponding proteins by nickel-affinity chromatography. Detailed biochemical and mutational analyses of the xylanase-esterase revealed that it possesses two functional activities which map to distinct regions within the polypeptide sequence. When we analyzed the biochemical properties for the putative β-glucosidase, we found that it was not a β-glucosidase, but rather a β-xylosidase which is consistent with the gene clusters predicted role in xylan utilization. Finally, we found that the two genes functioned synergistically to enhance the release of monosaccharides from a complex hemicellulosic substrate, xylan. Our results provide significant insight into the mechanisms of xylan utilization by members of the Bacteroidetes which is directly relevant to the utilization of indigestible polysaccharides within the human gut.
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TLR4 IS RESPONSIBLE FOR STEATOTIC LIVER DAMAGE AFTER ISCHEMIA/REPERFUSION.
J Ellett and KD Chavin, Charleston, SC. Medical University of South Carolina
It is well known that liver steatosis increases hepatic vulnerability to ischemia/reperfusion (I/R) injury as part of the transplantation process. Endotoxin (LPS) is thought to be a major contributing factor to the pathogensis of I/R. During portal occlusion, LPS is translocated across the mesenteric tissue barrier into the portal circulation, and is delivered as a large bolus to the liver at the point of reperfusion. At this time, LPS is mainly recognized by toll-like receptor 4 (TLR4). This leads to downstream signaling and the production of proinflammatory products that ultimately lead to cellular inflammation, necrosis, and apoptosis. It is well known that steatotic livers are highly sensitive to endotoxin as compared to their lean counterparts post-I/R, and we have previously seen that monoclonal antibody blockade of endotoxin dramatically improves animal survival after I/R. Therefore, we propose the novel hypothesis that TLR4 signaling is a major contributor to cellular damage after steatotic hepatic I/R. To test this hypothesis, we subjected male 4-week-old C57BL/10J (control) or C57BL/10ScN (TLR4 deficient, TLR4KO) mice to a high-fat diet (HFD) for four weeks. Then, we subjected the animals to 35 minutes of total hepatic ischemia and 1 or 24 hours of reperfusion. There was a dramatic improvement in animal survival in the HFD TLR4KO animals versus control HFD animals at 24 hours (74% vs. 31% in control HFD animals, p<0.05). There was significantly more liver necrosis (as measured by a grading scale from 0-3) in the control HFD animals as compared to the TLR4KO HFD animals (1.4±0.3 in control vs. 0.4±0.2 in TLR4KO, p<0.05). In addition, we see significant increases in the message level of the proinflammatory cytokines IL-6, IL-12, and IFN-γ at one hour in the control HFD animals that is abrogated dramatically in the TLR4KO HFD animals. We do not see these dramatic changes in the control animals fed a normal diet. Despite the significant increases in inflammation in the control HFD animals versus the TLR4KO HFD and normal diet control animals, we do not see changes in the TLR4 message level or endotoxin boluses, implying an increased sensitivity in the absence of an increased number of receptors. TLR4 is a critical molecule in the pathogenesis of steatotic liver ischemia/reperfusion, and represents a potential therapeutic target for expansion of the donor pool.
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A CARDIOVASCULAR DISEASE-ASSOCIATED COMPOSITIONAL-ADAPTATION OF THE MAMMALIAN GUT MICROBIOME IN RESPONSE TO A LIPID-ENRICHED DIET REVEALED BY 16S RIBOSOMAL RNA GENE SURVEYING: POSSIBLE IMPLICATIONS FOR INFLAMMATORY PROPHYLAXIS AND PERSONALIZED META-GENOMIC MEDICINE.
CL Ellis, A Hartman, C de la Serre, H Raybould, JC Rutledge and B Burton-Freeman, Davis, CA and Summit-Argo, IL. University of California
Diet influences the composition of the gut microbiome and host plasma levels of gram-negative, G (-), bacterial lipopolysaccharide (endotoxin) to a large extent. We hypothesized that high-fat feeding changes the gut microbiome to a dominantly pro-inflammatory composition via increasing the endotoxin-releasing G (-) bacterial class, the Bacteroides. Our methods included 16 randomly fed control rats on a low-fat (LF) diet and 31 rats on a high-fat (HF) diet, of which some HF rats were characterized as Diet-Induced Obese (DIO), and some Obese-Resistant (OR-DR). Low Fat diets included (% of kcal): Protein 20%, CHO 70%, Fat 10%. High-Fat diets included (% of kcal): Protein 20%, CHO 35%, Fat 45%. Dietary intervention lasted 6 months; rats were sacrificed, cecael and distal colon specimens were collected and immediately processed by DNA phenol extraction for downstream RT-qPCR. Our results for total and class-specific bacteria surveyed using universal and phylum-based oligonucleotide primers were measured in number of 16S rRNA gene amplicon-copies per gram of wet-weight cecael effluent by methodology tested numerously. Data are displayed as either geometric mean for totals or percentage for proportional changes. Analysis of total bacteria revealed that HF-feeding significantly reduced, by more than a log-fold, the total number of cecael bacteria; additionally, OR rats revealed the presence of a couple million more copies than in the DIO rats [LF Total Bacteria = 1.27E+08 Copies; HF OR-DR Total Bacteria = 9.40E+07 Copies; HF DIO Total Bacteria = 7.48+07 Copies]. Analysis of G (-) Bacteroides as a percentage of total bacteria revealed that HF-feeding significantly increased their proportion; interestingly, there was an even larger difference between OR-DR and DIO rats [LF G (-) Bacteroides = 30% of Total; HF DIO G (-) Bacteroides = 31% of Total; HF OR-DR G (-) Bacteroides = 37% of Total]. Lastly, analysis of G (+) Clostridia, from the Firmicutes Phylum, as a percentage of total bacteria revealed that HF-feeding significantly increased their proportion; once again, there was also a large difference between HF OR-DR and DIO rats [LF G (+) Clostridia =13% of Total; HF OR-DR G (+) Clostridia = 21% of Total; HF DIO G (+) Clostridia of 26% of Total]. These experiments revealed there was an inverse relationship between total bacteria numbers and proportional changes in our chosen bacterial classes between the LF, HF DIO, and HF OR-DR, groups. We conclude that this reflects accurate compositional adaptations in the gut microbiome. For instance, LF-diet rats had the highest number of total bacteria, yet they had the lowest number of the dominant and metabolically-significant classes, the Bacteroides and Clostridia. Remarkably, it appears that HF-feeding decreased the overall gut bacteria count, but increased the proportion of these two classes that have been hypothesized to be involved in inflammatory-disease etiology. Specifically, it indicates that more G (-) bacteria thrived as a result the host’s HF-diet. These results are consistent with our compositional hypothesis and are likely to lead to an increase in plasma endotoxin, although further endotoxin assays need to confirm this. Our experiments warrant further study in human clinical models as well as the surveying of other bacterial Phyla. These data reveal a novel mechanism for the possible etiology of inflammatory disorders such as ASCVD. These results also underscore the importance of completing the NIH International Human Microbiome Project in order to incorporate resident microbial genomes (the collective microbiome sequences) into personalized meta-genomic-based health care in the future.
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VARIATIONS IN THE THROMBOSPONDIN-1 GENE (THBS1) ARE ASSOCIATED WITH HUMAN NEUTROPHIL SUPEROXIDE RELEASE.
LB Esberg, J Nick, K Poch, E Abraham, A Chuckran, D Calabrese and J Maloney, Denver, CO. University of Colorado
Rationale: The neutrophil (PMN) plays a central role in the pathogenesis of tissue injury associated with acute and chronic infections. Cystic fibrosis (CF) is a disease that features chronic lung infection. Expression array analysis of circulating neutrophils in CF has identified Thrombospondin-1 (THBS1) as one of the most differentially-expressed genes. In the lung, THBS1 is a principal activator of TGF-beta and is an inhibitor of proteases, suggesting a homeostatic role. As inherited factors have been shown to alter the inflammatory response to infections, we hypothesized that common genetic variants in THBS1 would be associated with variations in PMN activity relevant to susceptibility to tissue damage during infection. Methods: PMN activity was studied ex vivo in 154 samples isolated from 46 healthy volunteers (1-6 separate isolations each) for lipopolysaccharide-induced PMN necrosis (LDH release at 4 hours), TNF-alpha release at 4hr into media (by ELISA), and PMA-induced superoxide (O2-) release at 15 min; the later two being measures of PMN activation. A minimal genotyping set of 16 haplotyped-tagged single nucleotide polymorphisms (SNP) within human THBS1 was assessed for association of polymorphisms with PMN activity parameters. All genotyping was by Taqman probe methods with Sequencing confirmation of 20% of samples. Statistical analysis was carried out with ANOVA and student’s t-testing between groups, and Chi2 testing for Hardy-Weinberg equilibrium. All tests were 2-tailed. Significance was defined as p < .05. Results: Of the 16 THBS1 SNP genotyped in PMN donors, the G/A promoter SNP rs1478605 was significantly associated with less PMA-induced superoxide release (GG 1.51 ± 0.44 uM CytC reduced, GA 1.21 ± 0.39, AA 1.2 ± 0.25, mean ±SD; p=0.04). The variant A allele is predicted to disrupt an AP2 transcription factor binding site (DS Gene software analysis). Discussion: The variant A allele of a THBS1promoter SNP (rs1478605) is associated with less superoxide release in stimulated neutrophils. This SNP disrupts a putative AP2 site, in a gene previously shown to be one of the most differentially expressed in the circulating neutrophils from CF patients. These genetic differences in superoxide release from human neutrophils represent crucial functional evidence to support THBS1 genetic variation as a factor related to inflammatory tissue injury in acute or chronic infections. Contact: lucy.esberg@uchsc.edu
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FUNCTIONAL MAGNETIC RESONANCE IMAGING OF MOTOR IMPULSIVITY IN BIPOLAR DEPRESSION.
DE Fleck, R Kotwal, JC Eliassen, M Lamy, MP DelBello, CM Adler, M Durling, MA Cerullo and SM Strakowski, Cincinnati, OH. University of Cincinnati
Motor impulsivity is a common feature of bipolar depression that is thought to contribute to risk-taking and an increased risk of suicidal behaviors. The purpose of this study was to identify a neurophysiologic marker of impaired impulse control. To do so, we examined brain activation during a motor inhibition task using high-field (4-tesla) functional magnetic resonance imaging (fMRI). Eighteen right-handed, acutely depressed or mixed patients with bipolar disorder (BP group) and 10 demographically similar healthy comparison (HC group) subjects received an fMRI scan while performing a go/no-go task. A variety of demographic, clinical, and symptom rating scales including the Barratt Impulsiveness Scale (BIS) were also administered. The BP group scored significantly higher on the motor factor of the BIS and made significantly more impulsive “false alarm” responses (responding to non-targets) on the go/no-go task relative to the HC group. The BP group also demonstrated abnormal activation in motor response regions of the precentral gyrus and cerebellum, motor control regions of the superior frontal gyrus, and memory regions, including the parahippocampal gyrus. Moreover, in the BP group there were a number of regions that showed abnormal relationships with BIS motor factor scores, including the middle frontal gyrus. These results provide evidence for functional abnormalities in the lateral orbitofrontal cortex of patients with bipolar depression that may be biological markers of motor disinhibition. These abnormalities may indicate abnormal control processes of frontal cortex over motor output from the basal ganglia. The results may have implications for predicting outcome in bipolar disorder (including suicide risk) and treatment monitoring.
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REGULATION OF ENDOTHELIAL BARRIER BY ILOPROST IS MEDIATED BY PKA AND RAP1.
P Fu, D Burdette, A Birukova and KG Birukov, Chicago, IL. University of Chicago
Rationale: Increases in intracellular cAMP levels have been associated with increased endothelial barrier integrity and linked to activation of protein kinase A (PKA). Recent studies described a novel mechanism of cAMP-mediated endothelial barrier regulation by small GTPase Rap1 and its guanine nucleotide exchange factor Epac1. Objective: To investigate the contribution PKA-dependent and PKA-independent pathways in the control of endothelial (EC) barrier function by cAMP. Methods: In vitro, EC permeability was assessed by measurements of transendothelial electrical resistance (TER). EC monolayer integrity was evaluated by immunofluorescence staining for F-actin and VE-cadherin. Activation of Rap1 and Rac GTPases was assessed by pull-down assays. Protein phosphorylation profiles were detected by western blot using phosphospecific antibodies. In vivo, lung function was analyzed in the mouse model of acute lung injury induced by high tidal mechanical ventilation (HTV, 30 ml/kg, 4 hrs). Results: Synthetic cAMP analog, 8-Bromoadenosine-3′,5′-cyclic monophosphate (8Br-cAMP), induced dose-dependent increase in TER that was associated with activation of PKA, Epac/Rap1, and Tiam/Vav/Rac cascades, and dramatically attenuated thrombin-induced pulmonary EC barrier disruption. Both, specific Epac1-Rap1 activator 8CPT-2Me-cAMP (8CPT) and specific PKA activator N6-Benzoyladenosine-3',5'-cyclic monophosphate (6Bnz) showed EC barrier enhancement. Importantly, both 6Bnz and 8CPT independently activated small GTPase Rac, the key regulator of EC barrier permeability. In vivo, HTV induced pulmonary endothelial leakage and lung injury, which was attenuated by intravenous administration of either 8CPT or 6Bnz. Conclusions: Our data demonstrate that in pulmonary EC cAMP elevation results in the activation of Rap- and PKA-dependent pathways. Both pathways contribute to the enhancement of EC barrier via Rac activation.
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SMOOTH MUSCLE CELL TARGETED S100A12 EXPRESSION INCREASES CELLULAR OXYGEN CONSUMPTION BUT ATTENUATES ATP PRODUCTION IN VITRO.
J Gawdzik, G Marsboom, S Archer, EE McNally and MA Hofmann Bowman, Chicago, IL, IL. University of Chicago Medical Center
Introduction: S100A12 is a small calcium binding protein that is a signal transduction ligand of the Receptor for Advanced Glycation Endproducts (RAGE). While S100A12 is not expressed in normal vascular smooth muscle cells (SMC) we found strong S100A12 expression in aortic SMCs obtained from a patient undergoing aortic root repair for familial thoracic aortic aneurysms. Transgenic (TG) mice were generated with SMC targeted expression of human S100A12. We found significant aortic wall remodeling with aberrant thickening of the medial layer, disarray of elastic fibers and increased fibrosis leading to aneurismal dilatation of the murine aorta. TG SMCs show increased metabolic activity and increased mitochondrial ROS production compared to SMC harvested from wild type (WT) mice. These findings have led us to hypothesize that S100A12, which is endogenously expressed only in myeloid cells and particular in granulocytes, may play an important role in generating oxidative stress, as granulocytes are known to produce large amounts of ROS as part of the innate immune defense. Methods: The O2 consumption rates of primary SMCs isolated from the aortas of TG and WT mice, were measured using an electrode based respirometer (Strath-Kelvin) while the cells (1x106 cell/0.6 ml) were suspended in full growth medium. Compounds known to affect mitochondrial O2 consumption, such as Carbonylcyanide-4 (trifluoromethoxy)-phenylhydrazone (FCCP), and Cyclosporin A (CsA), and Rotenone were added as indicated. In parallel, cellular concentration of ATP was measured using a Luciferase based assay (Adenosine 5’-triphosphate Somatic Cell Assay Kit. Sigma-Aldrich). Activation of nuclear factor of activated T cells (NFATc) was assessed by immunofluorescence and immnoblottting. Results: (1) At baseline, TG SMCs showed a 40% increase in O2 consumption compared to WT SMCs (5.5x10-3 mMol/min vs 3.3x10-3, p<0.05). Addition of 1.7 μM FCCP increased the oxygen consumption 2.5 fold in both TG and WT SMCs, while rotenone (100 nM), a general inhibitor of complex I, reduced O2 consumption by 92% and 96%, respectively. These data show that TG SMC have a higher mitochondrial oxygen consumption than WT SMC. (2) TG SMC had a 5.4 fold up regulation of NFAT, which was completely inhibited by pretreatment with 3μΜ CsA, a known inhibitor of the NFAT pathway. Therefore, we examined the affects of CsA on the rates of O2 consumption. Treatment of cells with 3 μM CsA decreased O2 consumption in WT SMCs by 20-25% compared to baseline rate, (p<0.05) and had a even stronger reduction of O2 consumption in TG SMCs by 45-60%, p<0.05), indicating that NFAT affects O2 consumption pathways activated by S100A12. (3) We next examined cellular ATP content, and found that TG SMCs in comparison to WT SMC had approximately 50% less ATP content. This was normalized for cell number and occurred over a wide range of cell concentration (300-125.000 cells/reaction). Pretreatment with 3μΜ CsA had no effect on ATP content in WT SMCs and increased the ATP content in TG SMCs by 30%, suggesting a partial restoration of the impaired ATP production in TG SMCs. Conclusion: TG SMCs have greater mitochondrial oxygen consumption and reduced intracellular ATP content compared to WT SMCs, suggesting that the increase in ROS production in S100A12 bearing SMCs is caused by dysregulated mitochondria. Treatment with CsA normalized the increased NFAT activation in TG SMCs and improved the distorted ATP production while consuming less O2, suggesting that CsA improves metabolic efficiency in S100A12 expressing SMCs. Further in vivo studies are needed to tell if CsA or possibly other mitochondrial antioxidants can prevent the aortic remodeling observed in S100A12 Tg mice.
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THE INTESTINAL TUMOR SUSCEPTIBILITY GENE PRODUCT GUCY2C COORDINATES EPITHELIAL-MESENCHYMAL INTERACTIONS OPPOSING THE TUMORIGENIC STROMAL NICHE THROUGH TGF-β1.
AV Gibbons, AE Snook, P Li, JE Lin, M deGodoy, SC Rattan, A Dasgupta, S Schulz, GM Pitari and SA Waldman, Philadelphia, PA. Thomas Jefferson University
In intestine, stromal myofibroblasts modulate continuous mucosal renewal by depositing extracellular matrix and secreting soluble factors that regulate epithelial cell proliferation, differentiation, and migration, an imbalance of which contributes to neoplasia. GUCY2C, the intestinal guanylyl cyclase receptor for the paracrine hormones guanylin and uroguanylin, whose early loss characterizes colorectal transformation, has emerged as a component of homeostatic programs organizing spatiotemporal patterning along the crypt-surface axis. Dysregulation of GUCY2C signaling, reflecting hormone loss, promotes tumorigenesis through hyperproliferation, metabolic remodeling and genetic instability. The role of guanylyl cyclases in defining mesenchymal architecture in other systems suggests that heterotypic epithelial-mesenchymal interactions in intestine may be coordinated by GUCY2C, whose dysregulation induces a desmoplastic stromal niche potentiating tumorigenesis. Eliminating GUCY2C signaling in epithelial cells in mice induces interstitial fibrosis, with activation of myofibroblasts producing MMP-9 and α-SMA and deposition of collagen I and tenascin C, all characteristic of tumor stroma. Conversely, GUCY2C signaling in human colon cancer cells induces a secretory phenotype that prevents myofibroblast activation and their expression of pro-collagen I, α-SMA, and prolyl-hydroxylase. Eliminating GUCY2C in enterocytes in mice induces TGF-β1 secretion, known to mediate heterotypic signaling driving myofibroblast activation. In contrast, activating GUCY2C in human colon cancer cells suppresses TGF-β1 secretion and disrupts heterotypic signaling underlying morphologic, molecular, and functional activation of myofibroblasts. Further, blocking TGF-β1 signaling by colon cancer cells employing antibody depletion, siRNA gene silencing, or a TGF-β1 receptor antagonist eliminated the ability of GUCY2C to program epithelial cell secretion opposing myofibroblast activation. Together, these data suggest that GUCY2C coordinates mucosal homeostasis, in part, by directing heterotypic interactions organizing the stromal compartment by restricting epithelial cell secretion of TGF-β1. Moreover, dysregulation of GUCY2C signaling reflecting paracrine hormone loss induces unrestricted secretion of epithelial cell TGF-β1 contributing to maladaptive epithelial-mesenchymal cross-talk and stromal remodeling characterizing tumorigenesis. In the context of the universal loss of paracrine ligands early in tumorigenesis, but the persistent expression of GUCY2C in nearly all primary and metastatic tumors, these observations suggest a novel therapeutic opportunity for targeted prevention and treatment of colorectal cancer employing oral hormone replacement therapy.
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HIGH FACTOR XI IS A COMMON, UBIQUITOUS THROMBOPHILIC ABNORMALITY FOR BOTH ARTERIAL AND VENOUS THROMBOSIS.
CJ Glueck, JA Zacharias, A Rehman, M Uppal, P Wang and W Ahmed, Cincinnati, OH. Jewish Hospital of Cincinnati
Of 661 patients referred for evaluation of atherothrombosis (ATCVD) or venous thrombosis, of whom 50 (7.6%) had high factor XI (>=150 %), we assessed associations between high Factor XI and arterial and venous thrombosis. The 50 patients included 30 women, 20 men, 45 Caucasian, 2 African-American and 3 others with a mean ± SD age of 50 ± 11. High Factor XI was the only coagulation disorder in 5 patients (10%), and was accompanied by 1, 2, 3, 4, and >=5 other thrombophilic-hypofibrinolytic disorders in 13 (26%), 9 (18%), 11 (22%), 6 (12%) and 6 (12%) patients, respectively. The patients with high Factor XI included a broad mixture of disorders where arterial and venous thrombi are a major pathoetiology. Of the 50 patients, 16 (32%) had ATCVD, 12 (25%) deep venous thrombosis/pulmonary embolus (DVT/PE), 7 (14%) idiopathic intracranial hypertension (IIH), 5 (10%) osteonecrosis of the hip, 3 (6%) central retinal vein thrombosis, 3 (6%) amaurosis fugax, 3 (6%) recurrent pregnancy loss and 1 (2%) ischemic stroke. Mean ± SD age in the 16 patients with high Factor XI and ATCVD was 51 ± 10 years (range 32-74), with mean total cholesterol 212 ± 66 mg/dl, triglyceride 399 ± 407 mg/dl, and HDL cholesterol 39 ± 11 mg/dl. Triglyceride levels were > 150 mg/dl in 11 of the 16 patients with ATCVD and high Factor XI. In the 661 patients in our center having Factor XI and triglyceride measures, Factor XI correlated with triglyceride (r= .19, p<.0001). We have found high Factor XI (>= 150%) in 12 of 20 (60%) patients with DVT/PE, 5/25 (20%) with osteonecrosis of the hip, 3/16 (18%) recurrent pregnancy loss, 16/102 (16%) premature ATCVD, 3/24 (13%) amaurosis fugax, 3/32 (9%) central retinal vein thrombosis, 7/190 (3.7%) IIH, and 6/29 (21%) ischemic stroke (5 of these 6 also had premature ATCVD). High Factor XI is a common, ubiquitous thrombophilic abnormality for both venous and arterial thrombosis, and should be included in the panel of coagulation measurements made in venous and arterial thrombosis.
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INVOLVEMENT OF INTRACELLULAR SPHINGOSINE-1-PHOSPHATE IN LUNG ENDOTHELIAL CELL MOTILITY: ROLE OF SPHINGOSINE KINASE 1, SPHINGOSINE-1-PHOSPHATE LYASE AND SERINE PALMITOYL TRANSFERASE.
I Gorshkova, E Berdyshev, P Usatyuk, S Kalari, Y Zhao, NJ Pyne, S Pyne, JG Garcia and V Natarajan, Chicago, IL and Glasgow, United Kingdom. The University of Chicago
Extracellular sphingosine-1-phosphate (S1Pext) stimulates migration of human pulmonary artery endothelial cells (HPAECs) through PKC epsilon-PLD2-PKC zeta-Rac1 signaling cascade. Endothelial cells have the ability to convert S1Pext to intracellular S1P (S1Pint) and accumulation of S1Pint is a balance between biosynthesis catalyzed by sphingosine kinases (SphKs) 1 and 2 and degradation mediated by S1P phosphatases and S1P lyase (SPL). Here, we investigated the role of SphKs and SPL in regulating motility of HPAECs. Motility of HPAECs in response to S1P or serum was assessed by scratch or Electric Cell-Substrate Impedance Sensing techniques. Activation of Rac1 and IQGAP1 was determined using immunofluorescence microscopy and Western blotting. Intracellular S1P levels were quantified by tandem mass spectrometry. Down-regulation of Sphk1, but not SphK2, with siRNA decreased S1Pint, and attenuated S1Pext or serum-induced motility of HPAECs. On the contrary, knockdown of SPL with siRNA increased S1Pint and potentiated motility of cells to S1Pext or serum. S1Pext mediates cell motility through activation of Rac1 and IQGAP1 signal transduction. Silencing of Sphk1 with siRNA attenuated S1Pext mediated translocation of Rac1 and IQGAP1 while depletion of SPL enhanced Rac1 and IQGAP1 translocation to cell periphery. Similarly, down-regulation of serine palmitoyl transferase (SPT) 2 with siRNA or inhibition of SPT2 activity with myriocin altered de novo sphingolipids biosynthesis and attenuated both the basal and S1Pext-induced cell migration. These results suggest a role for SphK1, SPL and SPT2 in regulating motility of HPAECs via S1Pint. [Supported by NIH grant HL RO1 079396 to V. N.]
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THE EFFECT OF NUCLEUS PULPOSUS REMOVAL ON CARTILAGE DEVELOPMENT IN MOUSE LUMBAR VERTEBRAL GROWTH PLATE.
U Goyal, E Mahoney, C Dahia, A Durrani and C Wylie, Tucson, AZ and Cincinnati, OH. University of Arizona College of Medicine
Purpose of Study: Back pain only falls behind the common cold as the most repeated reason for sick leave from work. Disk degeneration of the lumbar spine is considered to be an underlying factor of low back pain. However, little is known about the growth and differentiation of intervertebral disks and vertebrae. Disks resist compression in the vertebral column and allow flexibility between vertebrae. Disks have a central core of nucleus pulposus (NP) surrounded by a dense fibrocartilagenous ring called the annulus fibrosus (AF). It was once thought that the NP was just a semi-liquid shock absorber but now a main question is if the NP actually acts as a vertebral signaling center for growth and differentiation? Our lab found that NP cells express brachyury and sonic hedgehog signaling leaning away from its sole shock absorber stigma. It is also known that disks do not differentiate normally in the absence of NP but become fibrotic, mimicking degeneration in older humans. In the past we have also seen that collagen in the growth plate (GP) is reduced with NP ablation, but why? Methods Used: The NP were removed from disks of mice in the lumbar region shortly after birth and collected at time intervals thereafter. I took sections prepared in the lab from lumbar vertebral columns of mice of different ages, or mice from which one lumbar NP had been surgically ablated. I used a specific antibody against the collagen transcription factor Sox9 to identify the amount and localization of its expression in the GP adjacent to the ablated NP and compared this with untreated vertebrae. Summary of Results: I did a preliminary age study showing that Sox9 expression peaks at 2 weeks of age in the normal mouse GP. I also saw reduced expression of Sox9 on NP ablated samples in the GP. Conclusions: These studies may indicate that the NP is in fact a local controller of vertebral GP differentiation, which veers from the once-taught dogma. A better understanding of disk differentiation could create modern treatments for back pain. Since disk degeneration is a large medical issue due to aging and diseases, advancements would enhance the quality of life for many patients.
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ETIOLOGY-INDEPENDENT INDUCTION OF CYTOKINE REGULATING GENES IN MOUSE MODELS OF ACUTE LUNG INJURY.
DN Grigoryev, C Cheadle, SQ Ye, SF Ma, T Watkins, E Ehrlich, JH Finigan, NR Aggrawal, M Liu, F D'Alessio, SP Reddy, JN Garcia, H Rabb, LS King, PM Hassoun, RG Brower and KC Barnes, Baltimore, MD, Columbia, MO, Chicago, IL and Cleveland, OH. Johns Hopkins University
Rationale: Acute lung injury (ALI) develops in response to multiple stimuli including infection, trauma, shock, mechanical ventilation, surgery and distant organ injury. Regardless of the cause, ALI represents a final common pathway associated with vascular leakage and inflammation. We hypothesized that genomic analysis of ALI induced by different stimuli in different mouse strains will identify universal etiology and strain independent ALI genes. Methods: Three well-established murine models of ALI induced by either endotoxin (lipopolysaccharide, LPS), mechanical ventilation (MV), or extra-pulmonary tissues injury (EPTI) were employed. LPS model: intratracheal LPS (2μg/g or 3.75μg/g) or vehicle (nuclease-free water) was administrated to C57BL/6J (n=6) or B6.CD45.1 (n=6) mice and 24 h later lung tissues collected for analysis. EPTI model: C57BL/6J or CD1 mice underwent laparatomy and renal pedicle clamping for 60 or 30 min, respectively. The lung effects of combined surgical trauma and ischemia-reperfusion injury of kidneys was evaluated 24 h after infliction of the injury and compared to lung of intact animals. MV model: CD1 and C57BL/6J mice were mechanically (TV=20ml/kg, 160 breaths per minute, n=6) ventilated for 2 and 4 h, respectively. Control animals were spontaneously breathed (n=6). At the end of each experiment, animals were sacrificed, and bronchoalveolar lavage (BAL) proteins, Evans blue-labeled albumin leakage into lung tissue, and histology were evaluated. Total lung mRNA was isolated, labeled and hybridized to the Affymetrix 430MOEA GeneChip (22626 genes) or Illumina’s Sentrix MouseRef-8 BeadChips (24,047 transcripts). Resulting expression profiles for each model were processed as a combined inter-platform block by Significance Analysis of Microarrys (SAM). ALI-associated genes were identified using power analysis predicted cutoff values for each model: LPS - false discovery rate (q<2.39%) and fold change (FC±2.83); MV - q<3.13, FC±1.82; EPTI - q<2.54, FC±2.39. Results: The BAL analyses identified significant vascular leakage in all tested models. The lung histology revealed intensive, moderate, and sporadic interstitial neutrophil infiltration in LPS, EPTI, and MV models, respectively. SAM identified 231, 111, and 36 genes that were significantly affected by LPS, EPTI, and MV, respectively, including 9 genes that were upregulated in all three models (Table 1), the majority of which are involved in cytokine regulation. While Sphk1 and Junb facilitate inflammatory cytokine production, there are several genes that either interrupt cytokine signaling (Il1r2 - decoy receptor that sequestrates interleukins), or decrease cytokine production (Socs3 - negative-feedback regulator; metallothioneins - mediate zinc-dependent cytokine transcript destabilization). Conclusions: These studies identified universal (common to all models and mouse strain) ALI-associated genes, detection of which is microarray platform-independent. These data also demonstrate that LPS, EPTI, and MV similarly affect the cytokine regulating system in lung tissues. Detailed studies of cytokine regulation can provide insight into etiology-shared mechanisms of ALI.

TABLE 1. Universal ALI gene candidates

	Gene Name 
	Gene Symbol 
	Fold Change 

	
	
	LPS model 
	EPTI model 
	MV model 

	Interleukin 1 receptor, type II 
	Il1r2 
	11.75 
	10.93 
	8.64 

	C-type lectin, superfamily member 8 
	Clecsf8 
	9.98 
	3.18 
	5.10 

	Metallothionein 2 
	Mt2 
	9.03 
	4.03 
	3.93 

	Metallothionein 1 
	Mt1 
	10.69
	3.51 
	3.70 

	Sphingosine kinase 1 
	Sphk1 
	8.11 
	2.88 
	2.71 

	Suppressor of cytokine signaling 3 
	Socs3 
	6.55 
	2.68 
	2.61 

	Arginase type II 
	Arg2 
	5.29 
	3.11 
	3.03 

	Pyruvate dehydrogenase kinase 4 
	Pdk4 
	3.12 
	2.82 
	2.02 

	Jun-B oncogene 
	Junb 
	3.04 
	2.63 
	2.26 
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RSV USES EGFR FOR VIRAL REPLICATION.
DJ Groskreutz, MM Monick, EC Babor, SM Varga and GW Hunninghake, Iowa City, IA. University of Iowa
RATIONALE: RSV infects airway epithelial cells leading to asthma exacerbations and severe disease in immunocompromised hosts. We have shown that epidermal growth factor receptor (EGFR) is activated and internalized in RSV infection, but its role in viral replication is unknown. We hypothesize that EGFR is necessary for RSV replication partly due to its role in protein translation but, more importantly, for its role in the cytoskeletal reorganization imperative for RSV budding and release. METHODS: Primary airway epithelial cells were exposed to chemical EGFR, PI3K, or ERK inhibitors for 30 min followed by RSV for 24 hours. Real-time PCR was performed to determine changes in transcription of viral genes. RSV proteins were detected with Western blot. Measures of cell viability included trypan blue staining and ATP assay. Virus was quantified using plaque assay. Fluorescence microscopy was used to determine differences in fluorescent virus spread and budding as well as differences in cellular actin staining with rhodamine-phalloidin. Scanning electron microscopy (SEM) was used to evaluate viral budding. RESULTS: EGFR inhibition does not alter RSV RNA but does decrease the amount of viral proteins slightly, as do PI3K and ERK inhibition. EGFR inhibition significantly decreases plaque formation in RSV infection, but PI3K inhibition results in only a small decrease. EGFR inhibition results in less actin and less microfilaments seen on the cell surface using both fluorescence microscopy and SEM. EGFR inhibition results in less viral spread as detected using fluorescent RSV and less viral budding using SEM. CONCLUSION: EGFR inhibition results in less RSV replication, changes in viral budding, and less spread to adjacent cells. These observations suggest that EGFR might be an important target for therapy in RSV infection. VA Merit Review grant; NIH: HL089392-02, HL077431-01, HL079901-01A1, AI 063520, and RR00059 from the General Clinical Research Centers Program, NCRR, NIH.
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KATP CHANNEL EXPRESSION IN THE PROGRESSION OF HEART FAILURE.
D Hodgson-Zingman, Z Zhu, E Stepniak, J Li, M Anderson and L Zingman, Iowa City, IA. University of Iowa
Cardiovascular disease is the leading cause of mortality in the United States. The modern era has witnessed an enormous growth in the incidence of heart failure, the consequence of advanced heart disease, as preventive and therapeutic strategies remain only partially successful. As continual myocardial confrontation of stressors is characteristic of heart failure, loss of protective mechanisms due to maladaptive remodeling expands the risk of disease progression. ATP-sensitive potassium (KATP) channels are associated with protection against ischemic injury. However mounting evidence indicates that KATP channels have a much broader role including preservation of energetic homeostasis under physiologic conditions through maintenance of membrane electrical stability and modulation of membrane-related cellular functions to match metabolic resources. We have recently demonstrated the role of KATP channels in prevention of heart failure under stress. Further, in a model of heart failure, KATP channel protective effects are diminished. Our central hypothesis is that progression of heart failure involves disruption of KATP channel membrane expression necessary for myocardial adaptation to stress. This project directly examines the molecular mechanisms and physiologic effects of KATP channel membrane expression by calcium/calmodulin dependent protein kinase II (CaMKII). Results demonstrated reduced infarct sizes following ischemia/reperfusion in mice expressing a highly specific protein inhibitor of CaMKII (AC3-I) as compared to WT. These differences were abolished by pre-treatment with the specific KATP channel blocker HMR1098. Expression of the KATP channel pore-forming subunit, Kir6.2, was significantly increased in AC3-I expressing transgenic mice (33.3%). This finding was confirmed by examination of isolated cardiomyocytes from AC3-I transgenic mice compared with control indicating augmented KATP channel current density in excised patches. Further, a reduction in expression of KATP channel subunits was demonstrated in 2 heart failure models associated with increased CAMKII expression and activity. Specifically Kir6.2 expression was reduced 23% and SUR regulatory subunit 37% in mice over-expressing calcineurin, and 46.7% and 40% lower respectively in mice at 5 days post myocardial infarction compared with controls. Enhanced KATP channel expression was associated with accelerated membrane potential adjustment in response to metabolic stress as measured by the rate of action potential shortening following hypoxia or chemical ischemia induction. These data support a role for phosphorylation of channel subunits or related proteins by CaMKII in the down-regulation of KATP channel surface expression, while inhibition of CaMKII activity appears to result in retention of greater KATP channel numbers at the cell membrane and improved cardioprotection. Revealing mechanisms for dynamic KATP channel expression regulation will open new avenues of investigation in development of cardioprotective therapeutics.
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TRANSGENIC OVEREXPRESSION OF S100A12 IN SMOOTH MUSCLE AMELIORATES LUNG INFLAMMATION AFTER ALLERGIC SENSITIZATION.
MA Hofmann Bowman, J Wilk, J Gwadzik, J Churchill, R Schilling, E McNally and B Camoretti-Mercado, Chicago, IL. The University of Chicago Medical Center
Background: S100/ calgranulins are chemotactic proteins that are increased in the bronchoalveolar lavage fluid (BALF) in patients with allergic asthma. It is not known if S100 proteins are biomarkers of allergic asthma or directly mediate lung inflammation. One potential mechanism by which S100A12 could induce inflammation is by activating the receptor for advanced glycation endproducts (RAGE), which is endogenously present in lung tissue at high levels. We therefore tested the hypothesis that S100A12 transgenic (TG) mice would exhibit marked augmentation of pulmonary inflammation e in a model of allergic lung inflammation. Methods: TG mice expressing human S100A12 in smooth muscle cells (SMC) under control of the SM22 promoter and wild type (WT) littermate were studied (n=6 for each group). Mice were sensitized by i.p. injection of ovalbumin in alum (OVA, 10 ug/mouse) on day 0, 7, and 14 and challenged with OVA aerosol for five consecutive days twice daily from days 19 to 23. Control TG and WT mice were injected with saline and challenged with OVA aerosol. Airway resistance (Rr) in response to increasing doses of i.v. metacholine (MCh) was measured two days after the final OVA challenge using a computer controlled small animal ventilator (flexiVent). BALF was analyzed for expression of murine S1008 and transgenic S100A12 by ELISA. Lung histology was performed and the degree of inflammation (H&E stain) and mucous production (PAS stain) scored in a blinded fashion. Results: S100A12 was detected in the TG SMCs of the aorta and of the trachea/ bronchi by immunoblotting and RT-PCR. At baseline, TG mice exhibit larger central airways, reduced subepithelial SMC layer and smaller Rr at the highest doses of MCh used (7 vs. 15 cmH20/ml/s for 160 μg MCh, p=0.01). Similar Rr were observed at low doses of MCh (20 μg). In OVA-sensitized and OVA-challenged mice, Rr in response to 40, 80 and 160 μg MCh, but not to 20 μg MCh, was also reduced in TG mice compared to WT (7 vs. 19, 12 vs. 25 and 17 vs, 33 respectively, P<0.01). Lung histology of OVA treated mice revealed profound perivascular and peribronchial inflammation in the WT mice, and this was was greatly attenuated in the TG mice (score 3.5 vs1.5, p<0.05). Goblet cell metaplasia and PAS positive cells were abundant in WT and almost absent in TG mice. BALF revealed increased murine S100A8 in both TG and WT mice, and their levels correlated with inflammation (540±230 ng/ml for +3 inflamed lungs, and 325 ± 87 for +1 inflammed lungs; not detectable in control OVA-sensitized but not challenged mice, p<0.05). Human S100A12 was only detected in BALF of TG mice with lung inflammation (250 ± 125 ng/ml), and was not detected in the BALF of control TG mice. The attenuated inflammatory response in the TG mice is not explained by a deficient immune response to OVA, as both, TG and WT mice had equal production of OVA-IgG1. Conclusion: Transgenic expression of human S100A12 in smooth muscle under control of the SM22 promoter induces remodeling of the airways with thinning of the smooth muscle layer and enlarged airways that stem possibly from a loss of structural support. However, induction of S1000A12 expression does not exacerbate pulmonary inflammation in a murine model of OVA-induced allergic lung inflammation. We conclude the high levels of S100/calgranulins found in BALF from patients with asthma and in mice with lung inflammation does not significantly mediate pulmonary inflammation but rather correlates with attenuation of airway responsiveness to contractile agonists, less inflammation, and decreased mucus cell metaplasia. Further studies are needed to elucidate the potential protective mechanism of S100A12 expression seen in our model of OVA induced lung inflammation.
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INCREASED SUSCEPTIBILITY OF GADD45α NULL MICE IN A MODEL OF RADIATION-INDUCED LUNG INJURY (RILI).
JR Jacobson, B Mathew, C Evanovski, J Vigneswaran, L Moreno-Vinasco, SM Dudek, RR Weichselbaum and JG Garcia, Chicago, IL. University of Chicago
Background: Radiation-induced lung injury (RILI) occurs in up to 30% of patients treated with radiation for various cancers and is characterized by increased oxidative stress and microvascular injury. We previously reported that increased expression of GADD45α (growth arrest and DNA damage-inducible gene 45α) may serve as a protective response in acute lung injury and ventilator-induced lung injury. We hypothesized that GADD45α may also be involved in the inflammatory response associated with RILI. Methods: We utilized an in vivo model of RILI in genetically-engineered mice with targeted GADD45α deletion. GADD45α-/- and C57/BL6 control mice received 10 Gy, or mock radiation to the thorax (n = 6/group) and lung injury was evaluated at 4 weeks by BAL albumin and total protein accumulation, cytokine levels (TNF-α, IL-6, IL-1β and KC), cellular infiltration and by lung albumin content and histology. Results: Radiated GADD45α-/- animals demonstrated significantly increased BAL protein (0.34 vs 0.18 mg/ml, p<0.05) and cytokine levels such as TNF-α (1343 vs 2737 pg/ml, p<0.05) compared to control mice. Radiated GADD45α-/- mice were also found to have substantial increases in BAL and lung albumin concentration (50% and 70% increase) and BAL total cell counts (50% increase) compared to controls (p<0.05 for each). These findings were corroborated by evidence of increased edema and inflammatory cell infiltration in lung histology in GADD45α-/- animals compared to controls. Conclusion: Our results confirm a dramatic RILI-susceptible phenotype in GADD45α-/- mice and implicates GADD45α as an important modulator of RILI-mediated lung inflammation and vascular barrier dysfunction.
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AGE- AND GENDER-SPECIFIC MODULATION OF SERUM OSTEOPONTIN AND INTERFERON ALPHA BY OSTEOPONTIN GENOTYPE IN SYSTEMIC LUPUS ERYTHEMATOSUS.
SN Kariuki, JG Moore, KA Kirou, MK Crow, TO Utset and TB Niewold, Chicago, IL and New York, NY. University of Chicago
Osteopontin (OPN) is a multifunctional cytokine involved in long bone remodeling and immune system signaling, including T- and B- cell activation and macrophage migration, and OPN is critical for IFN-α production in murine plasmacytoid dendritic cells. We have previously shown heritability and age-related variability of serum interferon alpha (IFN-α) in lupus families, suggesting that IFN-α is a heritable risk factor for SLE. Variants of the OPN gene have been associated with susceptibility to systemic lupus erythematosus (SLE), and a previous study suggested that this association is particular to males. In this study, the OPN SLE-risk variant rs9138 C in the 3’ UTR region was associated with higher serum OPN and IFN-α in males. In females, a similar association between rs9138 C and higher serum OPN and IFN-α was present, but only in younger subjects (ages 12-23), and risk allele carriers showed a strong age-related genetic effect of OPN genotype on both serum OPN and IFN-α (p<0.0001 for each). In African-American subjects, we found an association between anti-RNP antibodies and SNPs in the 5’ flanking region, which has been inconsistently associated with SLE. Anti-RNP antibodies were associated with higher serum IFN-α, but not higher OPN levels in our cohort. Thus, we demonstrate two distinct genetic influences of OPN on serum protein traits in SLE patients, which correspond to previously reported SLE-risk variants. This study provides a biologic relevance for these variants at the protein level, and suggests multiple influences of this gene upon the Toll-like receptor pathway of IFN-α generation in SLE.
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PHORBOL ESTERS STIMULATE UBIQUITINATION OF NCC BY ACTIVATING ERK1/2.
B Ko, L Cooke and R Hoover, Chicago, IL. University of Chicago
The sodium chloride co-transporter (NCC) is the principal salt-absorptive pathway in the distal convoluted tubule (DCT). We have described a pathway of NCC regulation in which phorbol esters (PE) stimulate Ras guanyl-releasing protein 1 (RasGRP1), activating ERK1/2 MAPK and decreasing NCC activity. We have also shown that PEs trigger the ubiquitination and internalization of NCC. To test whether these findings are related, we examined the ability of the PE TPA to increase NCC ubiquitination while inhibiting the RasGRP1/ERK1/2 pathway. mDCT cells were treated with 100nM TPA and the MEK1/2 inhibitor U0126 for 15 minutes. Lysis, immunoprecipitation for NCC, and immunoblotting for ubiquitin showed that U0126 prevented any PE-induced increase in ubiquitination (no change compared to a 493±4% increase in ubiquitination with TPA alone). To examine RasGRP1’s role, its expression was silenced using siRNA. These cells showed no increase in ubiquitination compared to RasGRP1 knockdown alone. These data indicate that TPA’s ability to enhance NCC ubiquitination is dependent upon activation of RasGRP1 and ERK1/2.
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5-HT7 SEROTONIN RECEPTOR SIGNALING IN CA3 HIPPOCAMPAL NEURONS.
A Krbanjevic, G Liu, E Strekalova, J Profirovic and T Voyno-Yasenetskaya, Chicago, IL. University of Illinois at Chicago
Serotonin [5-hydroxytryptamine (5-HT)] containing neurons are important in formation of memory. We have previously found that 5-HT7R promotes neurite outgrowth in PC12 cells and dissociated hippocampal neurons. A novel serine/threonine kinase, LIM kinase 1 (LIMK1) is a cytoskeleton regulator that upon phosphorylation leads to increase in actin filament stability and promotion of neurite outgrowth. The purpose of this study is to determine whether genetic deletion and down-regulation of LIMK1 could suppress 5-HT7R induced increase in neurite complexity in hippocampal neurons. Using Western blot analysis, we found that 5-HT7R can induce phosphorylation of LIMK1 in PC12 cells. 5-HT7R can activate adenylate cyclase and increase intracellular levels of cAMP. Stimulation of PC12 cells with forskolin induced adenylate cyclase (AC) mediated LIMK1 phosphorylation. Furthermore, pretreatment of 5-HT7R-transfected PC12 cells with PKA specific inhibitor reduced LIMK1 phosphorylation. These findings suggest that 5-HT7R-AC-cAMP-PKA could be a novel pathway that leads to LIMK1 phosphorylation. We found that 5-HT7R protein is expressed in pyramidal neurons of CA3 hippocampal region. To further explore importance of 5-HT7R-LIMK1 phosphorylation in neurons, we will determine morphology of 5-HT7R-expressing CA3 neurons in organotypic hippocampal slices of wild type and LIMK1 -/- mice.
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TWO-DIMENSIONAL SPATIAL MAPPING OF EPILEPTIC WAVE PROPAGATION USING FOCAL STIMULATION IN EX-VIVO RODENT MODELS.
F Laiwalla, J Zhang, J Kim, Y Song, B Connors and A Nurmikko, Providence, RI. Brown University
Epilepsy is a neurological disorder which affects over fifty million people worldwide, and is characterized by synchronous bursts of activity in populations of neural cells. The cellular mechanisms leading to the initiation of epileptiform activity are largely unknown, and currently the only clinical solution to medically refractory epilepsy is resection surgery. Several animal models of focally-triggered epileptic seizures exist, and are used to study neural population dynamics in ex-vivo brain slice models. We utilize one such pharmacological model of seizure induction, the GABA-blocker Picrotoxin, in conjunction with a dense two-dimensional array of extracellular recording electrodes to map the spatial propagation of epileptic waves in mouse cortex. The recording array is a 10 x 10 grid of metal electrodes covering a 4mm x 4mm area of tissue. We have further modified this recording array to build-in a central access point for a stimulator, and have thus developed the capability to focally trigger epileptic activity at the central location, and record both intralayer as well as laminar propagation in space. We report on the use of this dual-modality stimulating and recording construct, integrated with both a standard electrical stimulating electrode as well as an optical fiber, the latter serving as an optical stimulator/ inhibitor for slices from genetically modified Channel-Rhodopsin2/Halorhodopsin expressing mice respectively.The MEA platform used in our work is one being currently utilized in clinical trials for epilepsy, and our modified construct could have enhanced benefits as a diagnostic and/or interventional tool.
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PARTICULATE MATTER TRIGGERS VENTRICULAR ARRHYTHMIAS AND GENE DYSREGULATION IN A MURINE MODEL OF CARDIOMYOPATHY.
G Lang, T Wang, Y Huang, L Moreno-Vinasco, S Goonewardena, E Svensson, V Natarajan, P Breysse, J Samet, YJ Peng, Y Lussier, N Prabakhar and J Garcia, Chicago, IL and Baltimore, MD. University of Chicago
RATIONALE: Epidemiological studies link ambient particulate matter (PM) exposure to cardiopulmonary morbidity and mortality. We explored whether PM (10 µm) produces phenotypic and systemic effects in mice with cardiac dysfunction. METHODS: We used 20 wk old transgenic mice expressing a dominant-negative cardiac-specific CREB transcription factor which develop cardiomyopathy. Continuous ECGs were recorded at 0 and 36 hours post 20 mg/kg intratracheal PM exposure. Arrhythmia scores (AS) were based on the frequency of ventricular premature beats and episodes of ventricular tachycardia. RESULTS: CREB-PM mice exhibited mildly increased PVCs at baseline (AS 2.0 vs controls) with a marked increase post exposure (AS 5.5 vs 2.2; p-value=0.02). CD-1 control mice were unaffected, even after PM exposure. To assess the molecular basis of these events, we utilized microarray analysis, OntoExpress, and Ingenuity Pathway Analysis of the left ventricles of PM-treated mice. PM dysregulated 171 genes in CD1 mice and 41 genes in CREB mice compared to controls (>1.8 fold change) involving critical pathways like complement system, B-catenin signaling, and glycosaminoglycan degradation. The actin-binding protein gelsolin, a regulator of actin filament assembly with a key role in cardiac contractility, was significantly upregulated (2.2 fold) in CREB-PBS mice, but down-regulated (1.5 fold) in CREB-PM mice; suggesting a role for gelsolin in PM-induced cardiac dysfunction. These data suggest a differential effect of PM in the regulation of gene expression of mice predisposed to heart failure and a mechanism for arrhythmia generation via dysregulation of conductance channels. Funded by EPA/Johns Hopkins PM Center RD832417-010
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CXCR4/SDF1 IN RECRUITMENT OF STEM/PROGENITOR CELLS TO ORTHOTOPIC MALIGNANT MESOTHELIOMA SPHEROIDS.
B Lau, NJ Messier and AB Kane, Providence, RI. Brown University
Problem: Malignant mesothelioma is an aggressive cancer of the mesothelial lining causally linked to asbestos exposure and is highly resistant to current therapies. We hypothesize a stem/progenitor cell population is recruited to the tumor and contributes to tumor cell growth and progression. Methods: Using an orthotopic murine tumor spheroid model shown to recapitulate human malignant mesothelioma, we identified a stem cell antigen-1 (Sca-1) positive cell population recruited to tumor spheroids in vivo. The Sca-1+ cell population was characterized by immunofluorescence staining and flow cytometry. Candidate chemokines involved in recruitment of this stem/progenitor cell population were identified with SuperArrayTM, and confirmed with ELISA and transwell migration assays. To test whether this recruited cell population contributes to tumor cell proliferation, malignant mesothelioma cells were grown in conditioned media from in vitro cultures and tumor cell proliferation was assessed. To test whether this cell population contributes to tumor progression in vivo, tumor cell-injected mice were treated with chemotactic inhibitors and tumor burden was assessed as compared to vehicle-injected control mice. Results: The Sca-1+ cell population co-expresses markers for T lymphocytes, hematopoietic stem cells and mesenchymal stem cells. The tumor microenvironment expresses the chemokine SDF-1/CXCL12 and the cognate receptor CXCR4 that are involved in recruitment of these cell types. Involvement of the CXCR4/SDF1 chemotactic axis was confirmed when transwell migration of mesenchymal stem cells to lavage fluid was abrogated by treatment with small molecule inhibitors of CXCR4. Once recruited, this stem/progenitor cell population secretes factors that increase tumor cell proliferation. Conclusions: A stem/progenitor cell population is recruited to malignant mesothelioma spheroids, secretes factors that promote tumor cell growth and is a potentially novel therapeutic target. Grant support: NIEHS grant R01 ES03721 (Kane) and NRSA grant F30 ES013639 (Lau).
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THE INHIBITORY EFFECT OF ETHANOL ON AMPK PHOSPHORYLATION IS MEDIATED IN PART THROUGH ELEVATED CERAMIDE LEVELS.
S Liangpunsakul, M Sozio, Y Zeng, RA Ross, Z Zhao, Y Xu and DW Crabb, Indianapolis, IN. Indiana University School of Medicine
Background and aims: We have previously shown that ethanol inhibits AMPK phosphorylation and activity in rat hepatoma cells (H4IIEC3) and mouse liver. In an attempt to understand the mechanism whereby ethanol inhibits AMPK, we studied the effect of ethanol on AMPK activation by exogenous hydrogen peroxide (H2O2). We found that ethanol significantly inhibited the phosphorylation of PKC-zeta, LKB1, and AMPK caused by exposure to H2O2. The inhibitory effects of ethanol on H2O2-induced AMPK phosphorylation were attenuated by the presence of the protein phosphatase 2A inhibitor, okadaic acid, or PP2A siRNA. It is reported that AMPK phosphorylation can be inhibited via ceramide-dependent PP2A activation. We hypothesized that the effect of ethanol on AMPK was mediated through ceramide and PP2A activity. Methods: The effects of ethanol, H2O2, and an inhibitor of ceramide synthase (fumonisin B1) on AMPK phosphorylation were examined in H4IIEC3 cells. Intracellular ceramide concentrations were measured using HPLC MS/MS methods. Results: In H4IIEC3 cells, H2O2 (1 mM) transiently increased the level of phospho-PKCζ, p-LKB1, and p-AMPK by 1.6, 1.5, and 1.8-fold over control (p < 0.05). Ethanol significantly inhibited the phosphorylation of PKC-zeta, LKB1 and AMPK caused by exposure to H2O2. When compared to controls, 24 h of ethanol treatment significantly increased intracellular levels of c-16 ceramide (72±14 vs. 97±5 pmol/106 cells). The inhibitory effects of ethanol on H2O2-induced AMPK phosphorylation were attenuated by the presence of fumonisin B1. Conclusions: The inhibitory effect of ethanol on AMPK phosphorylation is exerted through increased levels of ceramide. Supported by P60AA 07611 (DWC), R01 AA15070 (DWC), K08 AA016570 (SL), and F32 AA017800 (MS).
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MAJOR DEPRESSION SECONDARY TO INTERFERON-ALPHA: MECHANISMS, RESILIENCE, AND VULNERABILITY.
FE Lotrich, M Rabinovitz and BG Pollock, Pittsburgh, PA and Toronto, ON, Canada. University of Pittsburgh Medical Center
The development of Major Depressive Disorder (MDD) may involve an interaction of serotonin and inflammatory cytokines. Cytokines have been cross-sectionally associated with MDD, but the direction of causation is not clear. Using a specific MDD syndrome, in which interferon-α2 (IFN-α) can potently trigger MDD in a subset of non-depressed people, we are now prospectively investigating the mechanisms underlying resilience and risk for MDD. Previously we have described two distinct sets of depressive symptoms during IFN-α administration -- one with agitation and irritability, and one without. Moreover, we have determined that the short/short genotype of the serotonin transporter promoter polymorphism (5-HTTLPR) doubles the incidence of MDD. Methods: To now assess the role of IL-6 and TNF-α, we have prospectively assessed 107 adults at baseline (prior to starting IFN-α) and then monthly with (1) a structured diagnostic interview for DSM-IV Axis I disorders, (2) self-assessment questionnaires including the Beck Depression Inventory (BDI), Pittsburgh Sleep Quality Index (PSQI), and the Anger Irritability and Assault Questionnaire (AIAQ), (3) circulating IFN-α, TNF-α, and IL-6 levels using ELISAs, and (4) baseline genotyping. Prior to starting IFN-α, all subjects were required to be free from any active Axis I psychiatric disorder for at least six months, including any depression and/or substance abuse. All were prescribed IFN-α treatment for chronic hepatitis C (HCV). Kaplan-Meier survival curves and Cox Regression were used to compare the rates of MDD incidence. Repeated-measure mixed-effect analyses were used to assess longitudinal changes in symptoms or cytokines over time. Results: IL-6 levels increased only in subjects developing MDD (F(1, 224.05)=23; p<0.0005). Elevated IL-6 at baseline predicted enhanced MDD incidence (X2=6.6; p<0.01) and also predicted increased BDI over time (F(4, 95.1)=2.56; p<0.05). The converse was not true. Baseline BDI did not predict elevated IL-6 levels (F(1, 111.7)=0.5). Moreover, although IL-6 at any time point was consistently correlated with BDI measured one month later (r=0.24; p<0.001), BDI was not correlated with subsequent IL-6 (r=0.09). Elevated baseline IL-6 interacted with 5-HTTLPR to eliminate the resilience associated with the long/long genotype, assessing either MDD incidence (X2=20; p<0.0005) or increased BDI (F(11,60.9) =2.0; p<0.05). Baseline TNF-α was not associated with MDD incidence (X2=0.8) nor increased BDI (F(4, 72.5)=1.2). TNF-α also did not significantly increase during IFN-α treatment. Nonetheless, baseline TNF-α trended toward an association with increased AIAQ (F(1,67.6)=3.5; p=0.06); and the TNF promoter site polymorphism (A-308G; rs1800629) was associated with increased AIAQ (F(1,47.3)=4.7 p<0.05) throughout treatment. Initiation of antidepressant treatment resulted in both mitigation of the depression symptoms and a better antiviral response rate for patients with the difficult-to-treat HCV genotype 1 (T(51) = 3.0 p<0.005). Conclusions: Because elevated IL-6 levels precede the onset of depression, this supports the possibility that increased IL-6 may be a cause of depression rather than a consequence. Moreover, elevated IL-6 can eliminate the resilience associated with the functional 5-HTTLPR polymorphism. A functional TNF-α promoter polymorphism was associated with anger, irritability, and mood lability, potentially shaping the type of depression that developed during treatment. Thus, different cytokines may either affect vulnerability to MDD, interacting with serotonergic influences, or shape the manifestation of MDD. Understanding these mechanistic pathways may provide targets for novel interventions to either treat or prevent MDD.
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SPHINGOSINE KINASE 1 GENE POLYMORPHISMS ARE ASSOCIATED WITH ACUTE LUNG INJURY IN AFRICAN- AND EUROPEAN AMERICANS.
S Ma, MS Wade, P Hysi, CR Yates, GU Meduri, JG Garcia and V Natarajan, Chicago, IL and Memphis. University of Chicago
Rationale: Sphingosine kinase 1 (SPHK1) catalyzes the phosphorylation of sphingosine to sphingosine-1-phosphate (S1P), an essential constituent of plasma membrane and regulator of diverse cellular responses including vascular permeability. We have shown that S1P markedly attenuates the formation of pulmonary edema, the hallmark of acute lung injury (ALI), therefore SPHK1 may be an attractive candidate gene in ALI susceptibility. As there is strong health disparity in ALI and sepsis for African Americans (AA) compared to European Americans (EA), we sought to identify novel SPHK1 polymorphisms, and explored its association with ALI in both panels. Methods: DNA from 27 AA and EA was sequenced to search for common variants in the entire gene. TagIT 3.03 software was used to select tagging SNPs. Genotyping of severe sepsis (AA=75, EA=143) and healthy controls (AA=187, EA=190) was performed using iPLEX Gold reactions and TaqMan. Departures from Hardy-Weinberg equilibrium (HWE) were tested using an exact test. Association of individual SNP was evaluated by a recessive model. Results: Thirty SPHK1 SNP variants including 20 novel SNPs were identified. AA patients with rs3744037 CC genotype (Exon 6, Tyr407Tyr) had greater odds of developing severe sepsis-induced ALI than carriers of the T allele (OR=3.93, 95%CIs=1.05-14.77, p=0.05). A stronger association was found in EA patients where rs2247856 AA genotype (Exon 2, Ala301Thr) had significantly greater odds of developing severe sepsis than carrier G allele (OR=1.94, 95%CIs=1.15-3.25, p=0.013). Conclusions: Our data demonstrate that SPHK1 polymorphisms are associated with susceptibility to sepsis and ALI in African-Americans and European-Americans with further investigations required to determine the functional consequences of these variants.
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SERUM ESTROGEN METABOLITES AND BLOOD PRESSURE IN A POPULATION-BASED SAMPLE OF POSTMENOPAUSAL WOMEN.
CM Masi, LC Hawkley and JT Cacioppo, Chicago, IL. University of Chicago
The vasculoprotective effects of 17β-estradiol (E2) likely contribute to the lower prevalence of hypertension and atherosclerosis among premenopausal women compared to similarly-aged men. The protective effects of E2 include enhanced production of nitric oxide and prostacyclin, inhibition of vascular smooth muscle cell proliferation, enhanced vascular endothelial cell proliferation, and inhibition of low density lipoprotein oxidation. At least 14 metabolites of E2 have been identified and many of these also stimulate vascular estrogen receptors (ER’s). 16α-hydroxyestrone is unique among estrogen metabolites in its ability to form covalent bonds with ER’s. This may explain why 16α-hydroxyestrone has such potent estrogenic effects despite having binding affinities for ERα and ERβ that are much lower than that of E2. While conjugated equine estrogen (CEE) did not reduce blood pressure in the Women’s Health Initiative, 16α-hydroxyestrone is not a significant component of CEE. We examined the relationship between serum estrogen metabolites and systolic blood pressure (SBP) in a population-based sample (N = 51) of postmenopausal women living in Cook County, Illinois. Serum was analyzed for estrogen metabolites using high performance liquid chromatography-electrospray ionization-tandem mass spectrometry. SBP was measured using a tonometric device that records a pulse wave by partial occlusion of the radial artery against the radius at the wrist. Demographic and health history information were obtained via questionnaires. Of the 37 women for whom all data were available, mean age was 57 years (SD = 4 years) and mean SBP was 129 mm Hg (SD =11.9 mm). Serum concentrations of estrogen metabolites were highly positively skewed and were subjected to a natural log (ln) transformation prior to analysis. Univariate analysis revealed an inverse relationship between SBP and ln 16α-hydroxyestrone (r = -0.360, p <0.05). An inverse relationship also existed between SBP and ln 16-ketoestradiol (r = -0.360, p <0.05). No correlations were found between SBP and E2 or any of the other twelve E2 metabolites. In multivariate analysis which adjusted for age, race, ethnicity, educational attainment, household income, and use of cardiovascular medications, ln 16α-hydroxyestrone was a significant predictor of SBP (B = -5.9, SE = 2.4, p = 0.008). In a similar model, ln 16-ketoestradiol was also a significant predictor of SBP (B = -5.1, SE = 1.9, p = 0.014). The sum of ln 16α-hydroxyestrone and ln 16-ketoestradiol also significantly predicted SBP (B = -5.3, SE = 1.9, p = 0.009). Ancillary analysis revealed that 16α-hydroxyestrone did not mediate the effect of 16-ketoestradiol or vice versa. Our analysis suggests that the vasodilatory effects of 16α-hydroxyestrone and 16-ketoestradiol may be more potent than that of E2, at least among postmenopausal women.
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AUTONOMIC TONE AND C-REACTIVE PROTEIN: A POPULATION-BASED STUDY.
CM Masi, P Singh, LC Hawkley and JT Cacioppo, Chicago, IL. University of Chicago
C-reactive protein (CRP) is both a marker for and mediator of coronary artery disease. Cross-sectional studies have identified significant relationships between measures of cardiac autonomic tone and CRP. In a population-based sample (n = 192) of middle-aged and older adults (mean age 57 years) living in Cook County, IL, we investigated these relationships both cross-sectionally and longitudinally over a three year period. For cardiac parasympathetic tone, cardiac sympathetic tone, and the balance between the two, we examined high frequency heart rate variability (HF), pre-ejection period (PEP), and the difference between HF and PEP (cardiac autonomic balance (CAB)), respectively. After removing cases with CRP values suggesting acute inflammation, the mean CRP value was 1.42 mg/L (range 0.02 - 7.96 mg/L, S.D. = 1.55). Univariate analysis revealed negative correlations between HF and ln CRP (r = -.123, p<.01), between PEP and ln CRP (r = -.231, p <.01), and between CAB and ln CRP (r = -.264, p<.01). In models which adjusted for gender, age, race/ethnicity, education, body mass index, smoking, exercise, systolic blood pressure, and health conditions including diabetes and hypertension, HF (B = -0.15, SE = 0.04, p < .01) and CAB (B = -.14, SE = 0.04, p < .01) remained significantly associated with ln CRP. In longitudinal analysis, higher CRP levels in any one year predicted greater increases in HF in the subsequent year. The inverse relationship between HF and CRP is consistent with previous cross-sectional studies while the longitudinal results suggest cardiac autonomic tone may increase over time as a result of higher circulating CRP.
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GADD45A AND AKT SIGNALING IN ACUTE LUNG INJURY.
S Mitra, NJ Meyer, Y Huang, PA Singleton, S Sammani, J Moitra, CL Evenosk, L Moreno-Vinasco, JR Jacobson, YA Lussier and JN Garcia, Chicago, IL. University of Chicago
Growth arrest DNA damage inducible, alpha (GADD45a), is a nuclear protein that is a stress sensor inducing cell cycle arrest and apoptosis and promotes DNA repair functions and survival. We recently demonstrated the expression of GADD45a was significantly increased in ventilator-induced inflammatory lung injury (VILI) challenged mice and GADD45a knock out (GADD-/-) mice showed increased microvascular permeability and bronchoalveolar lavage levels of inflammatory cytokines (meyer et al FASEB 2008). Expression profiling of lung tissues from VILI-challenged GADD-/- mice revealed strong dysregulation in the B cell receptor signaling pathway compared to wild type mice, suggesting the involvement of PI3 kinase/Akt signaling components. In the current study we sought to delineate the role of GADD45a and AKT interaction in the esetting of mechanical stress. GADD45a and Akt were immunoprecipitated from lower left lung lobe homogenates obtained from C57BL/6 wild type and GADD45a-/- mice exposed to mechanical ventilation (tidal volume 30 ml/kg, 65 breaths/minute) for 4 hours. Coimmunoprecipitation of AKT-1 from GADD45a-/- mice with subsequent analysis by SDS PAGE and Western blot showed significantly reduced level of AKT-1 and phospho-AKT-1 protein as compared to wild type mice. Real-time PCR analysis showed no significant change in the AKT-1 mRNA in GADD45a-/- as compared to wild type. As these results reflect likely post-translational modification and protein degradation of AKT-1 in GADD-/- mice, we next immunoprecipitated AKT-1 in GADD45a-/- mice with blotting with anti-ubiquitin antisera. This revealed AKT-1 ubiquitinylation and degradation which was reconfirmed in vitro using proteasome inhibitor MG-132. The results indicate the role of GADD45a as a novel candidate gene in inflammatory lung injury and a significant participant in vascular barrier regulation through Akt-mediated signaling.
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FUNCTIONAL ANALYSIS OF CIS ELEMENTS IN THE PBEF PROMOTER: INFLUENCE ON ALI PROTECTION/ SUSCEPTIBILITY.
J Moitra, S Ma, ET Chiang, D Adyshev, M Al Sakka, CL Evenoski, MS Wade, V Natarajan and JG Garcia, Chicago, IL. University of Chicago
Rationale: We previously identified the pre-B cell colony enhancing factor (PBEF) as a novel candidate gene and biomarker in sepsis and ALI, with the -1543C/-1001G and -1543T/-1001T haplotypes conferring ALI susceptibility and protection, respectively. The molecular machinery underlying these genetic influences within the PBEF promoter, however, remain to be established. Methods: In silico analysis of a 3 kb region upstream of the PBEF ATG was performed. A series of nested deletions from the ~2.5 kb putative promoter fragment were fused to a promoter-less luciferase reporter vector. Human lung microvascular endothelial cells were plated on collagen-coated rubber plates, stretched at 5% or 18% cyclic stretch, and mRNA or protein levels measured. Functional elements near or overlapping the ALI susceptible/protective haplotypes were validated by mutagenesis, chromatin immunoprecipitation, and transcription factor silencing assays. Results: In silico analysis revealed that the PBEF promoter is driven by a GC-rich TATA-less promoter. Multiple sequences of homology to antioxidant, shear stress, and stretch-response elements were also identified. Exposure to 5% cyclic stretch did not increase PBEF expression, whereas 18% cyclic stretch induced the 2.5 kb PBEF promoter-luciferase reporter within 1h, and robust PBEF mRNA expression at 4h (qRT-PCR). The proximal promoter extended -600 bp upstream of the most frequently used transcription start site, while the mechano-sensitive elements were contained within a -1500 to -900 fragment. Each haplotype modulated stretch and oxidant response elements within the PBEF promoter. Conclusions: These findings suggest that the PBEF gene is transcriptionally regulated by mechanical stress and redox elements with interaction of these elements a principal mechanism conferring ALI protective or susceptibility phenotypes.
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EXTRACELLULAR PBEF INDUCES ENDOTHELIAL CELL PROINFLAMMATORY GENE EXPRESSION VIA NF-KB ACTIVATION.
J Moitra, ET Chiang, ME Brown, PA Singleton and JG Garcia, Chicago, IL. University of Chicago
Rationale: We have recently demonstrated that PBEF -/+ mice subjected to a severe VILI model are protected from lung injury (AJRCCM 2008 178:605). Microarray analysis of lung RNA samples demonstrated that compared to injured wild type mice, PBEF-/+ mice lacked upregulation of NFkB and G protein-coupled receptor signaling pathways, suggesting that extracellular PBEF modulates such pathways via an autocrine function. To validate these observations, we have examined the extracellular PBEF-NFkB link in greater detail in cultured human lung endothelium (EC). Method: Human lung microvascular EC were transfected with an NFkB luciferase reporter derived from the human NQO1 gene, and both transfected and mock-transfected cells were exposed to rhPBEF (10 ng/ml) for various periods of time. Immunocytochemistry, Western blots, and luciferase reporter assays were performed by routine methods. We conducted bacterial 2 hybrid assays to identify viable PBEF interacting proteins using recombinant PBEF-pBT as bait and human whole lung cDNA-pTRG target DNA library (BacterioMatch Two-Hybrid, Stratagene). Results: Our results show prominent rhPBEF translocation of NFkB to EC nuclei within 30 minutes of exposure, and upregulation of the NFkB luciferase reporter activity within 1h. These events are accompanied by marked phosphorylation of both IkB-alpha and NFkB. Bacterial two-hybrid assays identified several PBEF binding partners including interferon-induced transmembrane protein 3 (IFITM3), a protein with subcellular localization to the plasma membrane in a variety of tissues including vascular endothelium. Silencing of IFITM3 (siRNA) in human lung EC attenuates PBEF-mediated NFkB phosphorylation. Conclusions: Our studies indicate that PBEF mediates its autocrine inflammatory function by the NFkB pathway, possibly by using IFITM3 as a membrane receptor.
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PARTICULATE MATTER TRIGGERS VENTRICULAR ARRHYTHMIAS VIA CAROTID BODY/AUTONOMIC DYSFUNCTION IN A MURINE MODEL OF CARDIOMYOPATHY.
L Moreno Vinasco, G Lang, T Wang, S Goonewardena, Y Huang, E Svensson, V Natarajan, P Breysse, Y Peng, A Geyh, Y Lussier, J Samet, N Prabakhar and JG Garcia, Chicago, IL and Baltimore, MD. University of Chicago
It has been previously shown that respirable particulate matter (PM) correlates with increased arrhythmias and sudden cardiac death in humans with preexisting cardiac dysfunction, yet the mechanisms behind these changes remain unknown. Methods: Phenotypic and systemic effects of coarse PM (10 uM) were assessed in control animals (CD1) and cardiomyopathy prone mice (CREB) with a cardiac specific promoter mutation in the dominant negative CREB transcription factor. Mice were exposed to intratracheal PM (20 mg/kg) or PBS at 20 wks. Continuous ECG’s (a) and peripheral chemoreflex sensitivity was monitored by diaphragmatic EMG after hyperoxia (b) at baseline and 36 h post PM/PBS. Carotid body (CB) sensory responses to hypoxia (c) and qRT-PCR were performed (d). Results: CREB mice experienced increased ventricular arrhythmias 36 h post PM (a) arrhythmia score (5.5 vs. 2.2; p= 0.02). Ventilatory depression after hyperoxia (b) was pronounced in CREB-PM mice indicating augmented peripheral chemoreflex sensitivity. Studies of single fiber activity of ex-vivo CB’s (c) revealed enhanced responses to hypoxia in CREB-PM mice. (d) qRT-PCR analysis from CB tissues demonstrated that PM downregulates carotid body functional gene Sccn1b (sodium channel not voltage-gated 1 beta), in CREB mice while the IL-6 cytokine is upregulated over 3000 fold by PM in CREB mice. Conclusion: Our data suggest a differential effect of PM in the regulation of gene expression in mice predisposed to heart failure. PM not only causes inflammation in the CBs of CREB mice, but dysregulates their function, suggesting a mechanism for the development of arrhythmias through an autonomic dysfunction pathway. Funded by EPA/JHPM Center RD832417-010
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INTRACELLULAR NICOTINAMIDE PHOSPHORIBOSYLTRANSFERASE (NAMPT) ACTIVITY OF PBEF IS PROTECTIVE IN VENTILATOR-INDUCED LUNG INJURY (VILI).
L Moreno Vinasco, J Messana, T Mirzapoiazova, E Chiang, M Brown, P Singleton, S Sammani, J Moitra and JG Garcia, Chicago, IL and Baltimore, MD. University of Chicago
We previously demonstrated the essential involvement of the pre-B-cell colony enhancing factor (PBEF) gene and extracellular protein in VILI (Ye et al AJRCCM 2005; Hong et al AJRCCM 2008). We have also identified, however, that PBEF is an intracellular NamPT which modulates cellular NAD+ levels. We explored the role of NamPT activity in VILI utilizing FK-866 (FK) a non-competitive NamPT inhibitor of PBEF. FK was delivered either intratracheally or intravenously as a single administration (0.5, 1.5 or 5mg/kg) 30 min prior to VILI (30 ml/kg, 4h). Biochemical analyses did not demonstrate significant changes in BAL protein, albumin, or PMNs or lung MPO activity compared to VILI. In contrast, FK (IT, 5mg/kg) administered 16h prior and 0 h prior to VILIa resulted in increased BAL PMN’s compared to VILI whereas lower FK doses failed to affect VILI susceptibility. We next utilized human pulmonary artery endothelial cells (ECs) to explore response to rhPBEF (10μg/ml, 1 hr) or FK. EC challenge with rhPBEF induced an increase in NFkB phosphorylation which was unaffected by FK (1, 10,100 nM) although FK pre-treatment attenuated PBEF-induced ERK/MLC phosphorylation. Consistent with PBEF’s known effects on apoptosis, FK augmented Fas ligand-induced increase in caspase 3 and 9 activation, PARP cleavage and loss of mitochondrial membrane potential dysfunction (loss of MitoCaspTM dye fluorescent intensity). Together, these studies suggest that PBEF NamPT activity participates in regulation of apoptosis, ERK/MLC phosphorylation and mitochondrial function. Strategies that reduce NamPT activity in vivo will likely exacerbate VILI and need to be considered when targeting PBEF in VILI.
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HYPERCOAGULATION IN MALIGNANCY: LOCALIZED BY THROMBOELASTOGRAPHY [TEG] TO THE HUMORAL PHASE OF COAGULATION.
S Nagpal, EA Faber, DE Schwartz, A Cziffer, C Puttarajappa, DT Estrada and KA Schwartz, Lansing, MI and Flint, MI. McLaren Regional Medical Center
Thromboelastography (TEG) was used to investigate hypercoagulation in cancer patients. TEG continually measures over time the physical visco-elastic properties of blood as it transforms from a free flowing fluid to a gel-like clot. Our hypothesis was that blood from cancer patients would form a clot at a faster rate than blood from non-cancer patients hospitalized for thrombo-embolic disease. We studied 75 patients mean age was 57±14 composed of 46 females and 29 males. The patients were divided into 3 different groups: 14 patients with malignancy and thrombosis, 47 malignancy without thrombosis and 14 thrombosis without malignancy. TEG was performed using whole blood stimulated with two agonists tissue factor and kaolin. Statistically significant differences were observed between the cancer patients with and without thrombosis and the non-cancer group with thrombosis. A more rapid rate of clot development was observed in the cancer patients with and without thrombosis when compared to non-cancer thrombosis group and was localized to the humoral phase of coagulation. Both tissue factor and kaolin stimulated TEGs showed shortening of the “r” time interval in the cancer patients (reflective of a more rapid rate of activation of humoral coagulation factors) and a larger α=alpha angle (reflective of fibrinogen activity). No difference was observed in the platelet phase of coagulation (MA). Cancer patients treated with erythropoietin did not differ from patients who were not treated. Class of chemotherapeutic agent (alkylating agent, antimetabolite, both or neither) was not correlated with TEG. Tissue type of the patients’ malignancy (adenocarcinoma, lymphoproliferative disease, squamous cell carcinoma or other) did not influence the TEG. We conclude that cancer patients with and without thrombosis differ when compared to non-cancer patients with thrombosis by demonstrating a more rapid rate of clot development in the humoral phase of coagulation.
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CRUCIAL ROLE OF GLYCOGEN SYNTHASE KINASE-3β ON MONOCYTE ACTIVATION IN ATHEROSCLEROSIS IN HUMANS WITH AND WITHOUT TYPE 2 DIABETES.
D Nandy, D Mukhopadhyay and A Basu, Rochester, MN. Mayo Clinic College of Medicine
Chemokine induced monocyte adhesion and transmigration across endothelium are key players for initiation of atherosclerosis. To explore the molecular basis we designed experiments to mimic pathophysiology where monocyte activation by platelet activating factor (PAF) is a vital trigger. PAF increased adhesion and transmigration in monocytes obtained from THP-1 cells and healthy human subjects and these effects were blocked by AKT inhibition. Kinomics analyses of monocyte extracts revealed four fold increased expression of Glycogen Synthase Kinase-3α/β (GSK) on PAF stimulation in healthy adults. Validation by Western blot confirmed that PAF activated monocytes led to GSK-3βS9 phosphorylation which was completely blocked by AKT inhibition. Additional experiments revealed that PAF induced GSK-3β phosphorylation was linked to Rac-1 activation and Rho-A inactivation leading to adhesion and transmigration in THP-1 cells. Paradoxically, inhibition of GSK-3β phosphorylation increased Rho-A activity and further augmented monocyte adhesion and migration in THP-1 and healthy subjects possibly through a feedback loop between GSK - AKT - Rho A. This was validated when over-expression of dominant negative mutants of Rho-A reversed GSK inhibitor induced monocyte activation. To explore the molecular mechanism of this feedback loop, we investigated the role of the Rho-GAP ARAP-3, on monocyte activation in THP-1 cells. ARAP-3 knockout increased AKT phosphorylation both with and without PAF, which was further augmented upon GSK inhibition. This suggests a potential role of ARAP-3 as a significant Rho-GAP modulator in the GSK-AKT-RhoA feedback loop. Accelerated atherosclerosis is a recognized feature of type 2 diabetes. Kinomics analysis of PAF activated monocyte extracts from diabetic subjects revealed nine-fold activation of GSK. Moreover, GSK-3β inhibition led to further enhanced monocyte migration in diabetic compared to nondiabetic subjects. AKT phosphorylation was also increased upon GSK inhibition in diabetic than nondiabetic monocytes suggesting the presence of a similar ARAP-3 regulated GSK-AKT-RhoA feedback loop. To summarize, a) GSK is a crucial molecule involved in chemokine induced monocyte activation (adhesion, migration and transmigration); b) AKT inhibition blocks PAF induced GSK phosphorylation and monocyte activation; c) GSK inhibition paradoxically augments AKT phosphorylation and monocyte adhesion, migration and transmigration through a feedback loop; d) The Rho-GAP ARAP-3 is a key regulator of this GSK-AKT-Rho-A signaling loop; e) Monocyte activation following GSK inhibition is augmented in type 2 diabetes. We therefore conclude that GSK modulation plays a crucial role in monocyte adhesion and transmigration across endothelium and could potentially initiate atherosclerotic processes that need further investigation. GSK inhibitors developed to treat hyperglycemia of type 2 diabetes, dementia of Alzheimer’s or for cancer chemotherapy, should therefore be used with caution.
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GENOMIC LOCALIZATION AND PHENOTYPIC CHARACTERIZATION OF A NEW SYNDROME WITH VERTEBRAL SEGMENTATION DISORDERS AND SKELETAL AND SPINAL CORD ABNORMALITIES.
E Neptune, RD Blank, PD Sponseller, CD Engelman, U Broeckel, I Glurich, K Rasmussen, L Ivacic, J Meece, J Hoover-Fong, G Oswald and P Giampietro, Marshfield, WI, Baltimore, MD, Milwaukee, WI and Madison, WI. Johns Hopkins University School of Medicine
A large multi-generation family whose members have birth defects related to the Klippel-Feil spectrum has been identified. Affected male and female family members have birth defects including axial skeletal malformations, radial ray abnormalities, auricular anomalies, cleft palate, Sprengel deformity and genitourinary abnormalities. In addition, several members in one branch of the family have spina bifida. Inheritance pattern was consistent with an autosomal dominant mode of inheritance. Analysis for mutations in SALL4 associated with Duane radial ray abnormality in one severely affected family member was negative. Site specific mutation analysis for GDF6 mutations 866T>C (Leu289Pro) and 746C>A (Ala249Glu) in three severely affected family members was negative providing supporting evidence that GDF6 is not likely to be the locus for this condition. Additional phenotypic analysis of family members is being performed to characterize cervical spine and skeletal features on affected family members. Traditional linkage analysis using the Affymetrix Genome-Wide Human SNP Array 6.0 is currently being utilized to localize the hypothesized locus to a 5-10 Mb region. SNP data is being collected for comparative genomic hybridization (CGH), to identify potentially pathological copy number variants such as microdeletions, duplications or uniparental disomies present in affected patients but absent from their immediate unaffected family members. Identification of a locus in this family will provide additional information regarding the genetic etiology of sporadic cases of Klippel-Feil syndrome and other spine segmentation disorders. In a large family with autosomal dominant inheritance for congenital anomalies, high density array genotyping offers a superior means of rapidly identifying a small number of candidate genes, thereby adding to our insight regarding the pathogenesis of the various clinical features observed.
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A GENETIC MODEL FOR IRF5, AUTOANTIBODIES, AND INTERFERON ALPHA IN THE PATHOGENESIS OF SYSTEMIC LUPUS ERYTHEMATOSUS.
TB Niewold, JA Kelly, SN Kariuki, K Thomas, D Walker, S Kamp, AK Wong, JT Merrill, ME Alarcón-Riquelme, R Ramsey-Goldman, JD Reveille, MA Petri, JC Edberg, RP Kimberly, GS Alarcón, TJ Vyse, JA James, PM Gaffney, KL Moser, MK Crow and JB Harley, Chicago, IL, Oklahoma City, OK, London, United Kingdom, Houston, TX, Baltimore, MD, Birmingham, AL and New York, NY. University of Chicago
Background: High serum interferon alpha (IFN-α) activity is implicated as a heritable risk factor for systemic lupus erythematosus (SLE). Interferon regulatory factor 5 (IRF5) functions downstream of endosomal Toll-like receptors, and its genetic variants have been associated with SLE susceptibility. SLE-specific autoantibodies in immune complexes might directly contribute to disease pathogenesis by linking specific IRF5 variants to IFN-α production through the Toll-like receptor pathway. Methods: IRF5 genotypes and serum autoantibodies were determined in 1034 SLE patients, 989 controls, and 66 healthy first degree relatives of European ancestry, and in 456 SLE patients and 680 controls of African American ancestry. Serum IFN-α activity was measured using a functional assay. Results: Risk of SLE due to IRF5 was largely dependent upon those subjects with anti-dsDNA and anti-Ro antibodies among those of European ancestry (p=7.9x10-16 for association in 393 subjects with these antibodies, p=0.0019 in 641 patients lacking these antibodies, 37.4% and 33.0% of IRF5 attributable risk due to anti-dsDNA and anti-Ro respectively). SLE risk due to IRF5 in African-American ancestry subjects was also dependent upon anti-dsDNA and anti-Ro antibodies. In both ancestral backgrounds, IRF5 SLE-risk variants resulted in increased serum IFN-α only in those patients with either anti-dsDNA or anti-Ro antibodies. Healthy first degree relatives who typically lack these autoantibodies demonstrated no relationship between IRF5 genotype and serum IFN-α. Conclusions: These data suggest a disease model in which autoantibodies are directly pathogenic, cooperating with IRF5 variants to result in dysregulation of IFN-α production and subsequent risk of SLE.
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CIGARETTE SMOKE INDUCES CELLULAR SENESCENCE VIA WERNER'S SYNDROME PROTEIN DOWNREGULATION.
T Nyunoya, M Monick, A Klingelhutz, G Lysek and G Hunninghake, Iowa City, IA. University of Iowa
RATIONALE: Werner’s syndrome (WS) is a genetic disorder that causes premature aging due to loss-of-function mutations in a gene encoding a member of the RecQ helicase family (WRN). Both WS and cigarette smoking accelerate aging and cause premature death due to atherosclerosis and cancer. However, no studies have examined whether the protein responsible for Werner’s syndrome plays a role in cigarette smoke-induced cellular senescence. METHODS: The effects of cigarette smoke extract (CSE) on cell growth, senescence-associated β-galactosidase (SA β-gal) activity and Werner’s protein were measured in primary human lung fibroblasts and airway epithelial cells. The CSE effects of Werner’s syndrome protein modulation by using primary fibroblasts isolated from donors with Werner’s syndrome and fibroblasts with exogenous Werner’s protein overexpression were then evaluated. RESULTS: Exposure to CSE decreased Werner’s syndrome protein accompanied by a senescent phenotype in both fibroblasts and epithelial cells. Werner’s syndrome protein-deficient fibroblasts had increased susceptibility to CSE-induced cellular senescence and abnormal wound healing. In contrast, exogenous overexpression of Werner’s syndrome protein significantly attenuated the CSE effects. Moreover, a thiol antioxidant N-acetyl cysteine attenuated Werner’s syndrome protein downregulation and reversed growth inhibition in CSE-exposed fibroblasts. CONCLUSIONS: Cigarette smoke induces cellular senescence and abnormal wound healing via oxidant-mediated Werner’s syndrome protein downregulation. Rescue of Werner’s syndrome protein downregulation may represent a potential therapeutic target for smoking-related diseases. VA Merit Review grant; NIH: HL089135-01, HL-60316, NIH: HL073967-01 and RR00059 from the General Clinical Research Centers Program, NCRR, NIH.
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IMPACT OF HUMAN IMMUNODEFICIENCY INFECTION ON INCIDENCE OF AUTOIMMMUNE HEMOLYTIC ANEMIA (AIHA) IN PATIENTS WITH HEPATITIS C; CORRELATION THE GENOTYPE OF HEPATITIS C VIRUS AND AIHA.
Y Patsiornik, M Nesa, S Foss, M Bernstein and J Burton, Brooklyn, NY and Broolkyn, NY. Maimonides Medical Center/Coney Island Hospital
Background: Autoimmune hematologic abnormalities are frequent among patients with chronic hepatitis C, possibly related to the lymphotropic nature of hepatitis C virus (HCV). It is generally accepted that B-cells infected with HCV clonally expand and produce autoantibodies, which can explain the high prevalence of serological markers of autoimmunity in patients with chronic HCV infection. We recently reported significantly higher incidence of autoantibodies to RBCs and autoimmune hemolytic anemia (AIHA) in patients with HCV as compared to healthy blood donors. Human immunodeficiency virus (HIV) infection is associated with numerous hematologic manifestations. A review of current literature review indicates that a positive direct antiglobulin test (DAT) has been observed in 20% to 40% patients with clinical AIDS. Overt AIHA in patients with AIDS is rare, but can be lethal due to the lack of adequate bone marrow reserve. Many of these patients are also co-infected with HCV, which tends to make immunologic dysregulation more pronounced. Our current analysis of 68 patients, who are positive for both HIV and HCV showed a higher incidence of RBC autoantibodies and clinical AIHA, compared with patients with hepatitis C or HIV/AIDS only. We hypothesized that patients with co-infection with hepatitis C and HIV with anemia would have a higher incidence of AIHA and, thus, would benefit from DAT testing at baseline to detect potentially severe AIHA. Patients and Method :To test this hypothesis, we conducted a retrospective study to confirm that HCV infection in patients with HIV significantly increases the risk of AIHA. A group of 1056 patients with hepatitis C from our hospital’s database from July 2004 to December 2007 was studied. Of this group, 99 patients were co-infected with HCV and HIV. We also looked for an association, if any, of HCV genotype and clinically significant AIHA. Result: Our data showed that AIHA was diagnosed in 9/1056 patients with hepatitis C. Out of this group 6 (0.57%) patients had hepatitis C infection only and 3 (0.3%) patients had co-infection with HCV and HIV. The Z-test was applied to these data from the two groups (HCV+ and HCV+/HIV+) to determine if they were significantly different from one another. The Z-value was determined to be 2.064, with 1-tail confidence level of 98% and 2-tail confidence level of 96.1%, which gives a P value of 0.039 and 0.02, respectively, for the HepC/HIV co-infected group compared with the group of patients infected with HepC only. However, no association between AIHA and particular HCV genotype was noted. Conclusions: Our results indicate that patients with hepatitis C have a relatively high incidence of AIHA, which is even higher in patients concurrently infected with HIV. No particular genotype of HCV was associated with AIHA. In a view of the potential clinical severity of this condition, there needs to be a high degree of clinical suspicion for possible AIHA in patients with co-infection with hepatitis C and HIV.
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NRF2 REGULATION OF HYPEROXIA-MEDIATED NOX4 EXPRESSION AND ROS PRODUCTION IN LUNG ENDOTHELIUM: ROLE OF RAC1, MAP KINASES AND REDOX STATUS.
S Pendyala, I Gorshkova, P Usatyuk, D He, Y Zhao, J Moitra, S Kalari, JG Garcia and V Natarajan, Chicago, IL. The University of Chicago
Rationale: We have demonstrated earlier that hyperoxia up-regulates mRNA and protein expression of Nox4, a novel NADPH Oxidase that is highly expressed in human lung endothelial cells. Here we have investigated the role of Rac1 and MAP Kinases in hyperoxia-mediated Nrf2 regulation of Nox4 expression and ROS generation in human pulmonary artery endothelial cells (HPAECs). Methods/Results: Exposure of HPAECs to hyperoxia (1-24 h) activated Nrf2 as determined by Nrf2 translocation to the nucleus and increased phosphorylation. Down-regulation of Nrf2 with siRNA attenuated basal Nox4 expression; however, enhanced superoxide/ROS generation under both normoxia and hyperoxia (1-3 h). In vivo studies on Nrf2 ko mice, showed Nox4 down regulation but not Nox2. Hyperoxia activated Rac1 and MAP Kinases in a time-dependent fashion. Knockdown of Rac1, p38MAP Kinase and JNK with siRNA attenuated hyperoxia-induced translocation of Nrf2 to cell nucleus and superoxide/ROS production. Interestingly, pretreatment of cells with N-acetylcysteine or transfection with p47phox siRNA partly blocked hyperoxia-induced Nrf2 activation. In silico studies revealed presence of several antioxidant redox elements (ARE) in Nox4 promoter region. Conclusion: These results demonstrate a novel role of Nrf2 in regulating hyperoxia-induced Nox4 expression via Rac1, MAP Kinases and redox status of lung endothelium. Supported by NIH grant HL 085553 to V. N.
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CONDITIONAL REGULATION OF TUMOR SUPPRESSOR GENES IN VIVO USING RNA INTERFERENCE.
P Premsrirut, C Miething, J Zuber, K Sang Yong, GJ Hannon and SW Lowe, New York, NY. Cold Spring Harbor Laboratory
RNA interference (RNAi) is a powerful method for suppressing gene expression in mammalian systems. We have shown that RNAi can cause sufficient knockdown to recapitulate the phenotypes of knockout mice, particularly in cancer models. More importantly, unlike traditional knockout models, RNAi has the powerful advantage of reversibility, since the endogenous gene remains intact. Our first generation regulatable RNAi mouse model provided the proof of principle that RNAi technology can be used to spatially, temporally and reversibly regulate gene expression. However, it was generated by classical transgenesis using standard pronuclear injection, and while proven effective, this method is not feasible for the reliable generation of different RNAi transgenic animals as random genomic insertions are prone to variation in copy number, expression and silencing. To circumvent these drawbacks, our second generation RNAi mice were generated using the FLP/FRT recombinase system to target tet-regulatable microRNA-based shRNAs at single copy downstream of the endogenous ColA1 locus. This system takes advantage of previously engineered embryonic stem (ES) cells developed by the Jaenisch laboratory, which confer high targeting efficiency and can be used to rapidly generate ES-cell derived mice by tetraploid embryo complementation. Using this model, we have generated mice with shRNAs targeting the INK4a/ARF, PTEN, and Trp53 tumor suppressor genes in order to study the requirement for tumor suppressor gene loss in a variety of tumor models, including T cell lymphomagenesis and K-Ras driven lung adenocarcinomas. Analogous to previous studies using traditional knockout models, we show that INK4a/ARF or Trp53 downregulation by RNAi cooperates with K-Ras to accelerate lung tumorigenesis. With the use of microPET imaging analysis, we will track tumor development and determine whether INK4a/ARF or Trp53 reactivation will lead to tumor regression. Our models provide a platform to enable spatial, temporal, and reversible control of any endogenous gene expression and will determine the impact of reactivating tumor suppressor networks in established tumors, which could have significant implications for guiding future cancer therapies.
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GENETIC VARIATION AT THE IRF7/KIAA1542 LOCUS IS ASSOCIATED WITH AUTOANTIBODY PROFILE AND SERUM INTERFERON ALPHA LEVELS IN LUPUS PATIENTS.
R Salloum, BS Franek, SN Kariuki, TO Utset and TB Niewold, Chicago, IL. University of Chicago
Background: Interferon alpha (IFN-α) is a heritable risk factor for systemic lupus erythematosus (SLE). Recent studies have implicated genetic variation at the interferon regulatory factor 7 (IRF7/KIAA1542) locus in SLE susceptibility. SLE-specific autoantibodies can stimulate IFN-α production through the Toll-like receptor/IRF7 pathway. We hypothesized that variants of IRF7 may cause risk of SLE by predisposing to increased IFN-α production, and that autoantibodies may be important to this phenomenon. Methods: 338 SLE patients were studied, including 149 African-American, 122 European-American, and 67 Hispanic-American ancestry subjects. IFN-α was measured in serum samples using a functional reporter cell assay, and SLE-associated autoantibodies (anti-Ro, La, Sm, RNP, and dsDNA) were measured in the clinical laboratory at University of Chicago. The rs4963128 SNP which is associated with SLE in European ancestry, as well as the tag SNPs rs12286521, rs702966, and rs2246614 in the IRF7/KIAA1542 locus were genotyped using ABI Taqman primer-probe sets on an ABI7900HT PCR machine. Autoantibody and IFN-α data were analyzed for association with IRF7 genotype. Results: The rs702966 SNP in IRF7, which is in high LD with the SLE risk allele of rs4963128, was associated with anti-dsDNA antibodies in the European ancestry subjects (OR = 1.98, 95% CI = 1.01-3.98, p = 0.045). The rs702966 C allele was associated with higher serum IFN-α in European and Hispanic ancestry only in the subgroup of patients who had anti-dsDNA antibodies (p=0.019 and p=0.0089 respectively). In African-American subjects, anti-Sm antibodies were associated with the rs4963128 SNP upstream of IRF7 (OR = 2.14, 95% CI = 1.24-3.72, p=0.0063), and the anti-dsDNA antibody association seen in the European ancestry was not present. When African-American patients were stratified by the presence or absence of anti-Sm antibodies, patients with anti-Sm antibodies showed a dose-response effect between the T allele of rs4963128 and higher serum IFN-α (p=0.012). Patients lacking anti-Sm antibodies showed no relationship between rs4963128 genotype and serum IFN-α. Conclusions: Variants in the IRF7/KIAA1542 locus are associated with specific autoantibodies in SLE patients. The same alleles result in higher serum IFN-α only in the subset of patients who have the associated autoantibody. These data suggest that stimulation of Toll-like receptors by SLE-specific autoantibodies is necessary for IRF7/KIAA1542 variants to cause dysregulation of the IFN-α pathway and subsequent risk of SLE.
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CRITICAL ROLE OF SERUM RESPONSE FACTOR IN PULMONARY MYOFIBROBLAST DIFFERENTIATION INDUCED BY TGF-β.
N Sandbo, S Kregel, S Taurin, S Bhorade and NO Dulin, Chicago, IL. University of Chicago
Transforming growth factor-beta (TGF-β) is a cytokine implicated in wound healing and in the pathogenesis of pulmonary fibrosis. TGF-beta stimulates myofibroblast differentiation characterized by expression of contractile smooth muscle (SM)-specific proteins such as SM-α-actin. In the present study, we examined the role of serum response factor (SRF) in the mechanism of TGF-beta-induced pulmonary myofibroblast differentiation in early passage primary cultures of human lung fibroblasts (HLF). TGF-β stimulated SM-α-actin expression in HLF which paralleled with a profound induction of SRF expression and activity. Inhibition of SRF by the pharmacologic SRF inhibitor (CCG-1423), or via adenovirus-mediated transduction of SRF short hairpin RNA (shSRF) blocked the expression of both SRF and SM-α-actin in response to TGF-β without affecting Smad-mediated signaling of TGF-β. However, forced expression of SRF on its own did not promote SM-α-actin expression, whereas expression of the constitutively transactivated SRF fusion protein (SRF-VP16) was sufficient to induce SM-α-actin expression, suggesting that both expression and transactivation of SRF are important. Activation of protein kinase A (PKA) by forskolin resulted in a significant inhibition of SM-α-actin expression induced by TGF-β, and this was associated with inhibition of both SRF expression and activity, but not of Smad-mediated gene transcription. In summary, this is the first direct demonstration that TGF-β-induced pulmonary myofibroblast differentiation is mediated by SRF. TGF-β-induced SM-α-actin expression requires both expression and transactivation of SRF; and inhibition of myofibroblast differentiation by PKA occurs through downregulation of SRF expression levels and SRF activity, independent of Smad signaling.
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CARDIOTROPHIN-LIKE CYTOKINE, A POTENTIAL ETIOLOGIC AGENT IN FOCAL SEGMENTAL GLOMERULOSCLEROSIS.
VJ Savin, M Sharma, ET McCarthy, R Sharma, S Reddy, J Dong, S Hess and J Kopp, Milwaukee, WI, Kansas city, KS, Kansas City, MO, Wuhan, China, Pasadena, CA and Bethesda, MD. Medical College of Wisconsin
Focal segmental glomerulosclerosis (FSGS) is a syndrome including proteinuria or nephrotic syndrome and, in many cases, progression to renal failure. Therapy is often ineffective in arresting this process. Renal transplantation is followed by recurrent proteinuria in about 30% of patients and allograft loss is common in these patients. The immediate occurrence of proteinuria in the allograft suggests that a circulating permeability factor is involved. We and others have previously confirmed that serum or plasma of certain FSGS patients causes glomerular injury. We have measured permeability activity using glomeruli isolated from normal rats and incubated in patient serum or plasma fractions under standard conditions. Permeability is calculated as Palb, a dimensionless parameter with a normal value of zero and a maximum value of 1.0. In the current studies, we have used state-of-the-art proteomics techniques including affinity binding with galactose and MS/MS analysis and found that a single cytokine, cardiotrophin-like cytokine-1 (CLC-1) was present in FSGS plasma but absent from a comparable fraction of pooled normal plasma. CLC-1 is a member of the IL-6 family, acts through a complex receptor (gp130, LIFR, CNTFR) to activate the JAK/STAT pathway and stimulates B-cells. We found that it is overexpressed in blood cells of patients with FSGS recurrence and that its plasma concentration is as high as 160 pg/ml in FSGS patients vs. < 15 pg/ml in normal plasma. We also found that all 3 receptor components are expressed in rat glomeruli and in cultured, conditionally-immortalized murine podocytes. CLC-1 mimics the effect of FSGS recurrent plasma to increase Palb of isolated rat glomeruli after 15 minutes of incubation at 37o C; this effect is concentration dependent with a significant increase in Palb to 0.4 at 0.5 ng/mL and maximum of 0.80 at 50 ng/mL. CNTF, another ligand for the same receptor complex, has a comparable effect on Palb with similar dose response relationship. CLC-1 also alters nephrin expression in glomeruli and in cultured podocytes, decreasing expression by 26% at 5 ng/mL and 50% at 10 ng/mL. A single intravenous injection of CLC-1, 5 g/kg, causes proteinuria in rats within the 18 hours after injection. A monoclonal antibody to CLC-1 markedly diminishes the capacity of FSGS sera to affect glomeruli (Palb with mAb, 0.17 ± 0.09 vs. 0.68 ± 0.04 with no mAb, N=5, p<0.01). This finding supports the concept that CLC-1 plays an important role in the Palb activity of patient sera. We propose that CLC-1 is a strong candidate for the permeability factor in serum of patients with FSGS recurrence post-transplant. Further studies will be required to fully define the association between CLC-1 and disease activity, its capacity to cause proteinuria and progressive renal injury in FSGS and the potential for elevated plasma concentrations to predict post-transplant recurrence.
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IL-17A EXPRESSING T CELLS PROMOTE BACTERIAL CLEARANCE IN A MURINE MODEL OF HYPERSENSITIVITY PNEUMONITIS AND LUNG FIBROSIS.
PL Simonian, WK Born, RL O'Brien and AP Fontenot, Aurora, CO and Denver, CO. University of Colorado Denver
Hypersensitivity pneumonitis (HP) represents a group of related inflammatory interstitial lung diseases caused by repeated inhalation of a wide variety of aerosolized antigens including bacteria, fungi and small molecular weight chemicals. Chronic exposure to these agents results in a diffuse mononuclear infiltrate in the lung that contains large numbers of CD4+ and CD8+ T lymphocytes which are important in the pathogenesis of this disease. Pulmonary fibrosis develops in up to 41% of patients with hypersensitivity pneumonitis and is an independent predictor of mortality. To investigate the role of T cells in hypersensitivity pneumonitis with ensuing lung fibrosis, we developed a murine model of HP and pulmonary fibrosis whereby mice repeatedly exposed to the microorganism, Bacillus subtilis, develop large expansions of CD4+, CD8+ and γδ T cells in the lung and fibrotic lung disease. In the absence of γδ T cells that express the Vγ6/Vδ1+ TCR, CD4+ and CD8+ T cells are further expanded and pulmonary fibrosis is accelerated suggesting that CD4+ and/or CD8+ T lymphocytes promote while γδ T cells protect against the development of pulmonary fibrosis. Objective: The goal of these studies is to determine the mechanisms by which γδ T cells protect against development of pulmonary fibrosis. Methods: C57BL/6, TCRδ-/-, Transgenic Vγ6/Vδ1+/+ and IL-17ra-/- mice are repeatedly exposed to B. subtilis for 4 weeks by nasal inhalation. Findings: We exposed homozygous transgenic Vγ6/Vδγ1 mice (Vγ6+/+) to B. subtilis and found a 2.9-fold increase in numbers of Vγ6/Vδ1+ T cells with a 1.9-fold and 2.3-fold decrease in collagen content in the lung compared to wild-type C57BL/6 and mice deficient in γδ T cells (TCRδ-/-). In the presence of large numbers of Vγ6/Vδ1+ T cells, CD4+ and macrophage numbers were further decreased in transgenic Vγ6+/+, 50% and 26%, compared to TCRδ-/- mice suggesting that Vγ6/Vδ1+ T cells may attenuate inflammation and thus, fibrosis, by limiting the expansion of these cell types. Although HP is considered a Th1-mediated disease, cytokine analysis of lung homogenates did not reveal large concentrations of type 1 cytokines such as IFN-γ and TNF-α but increasing concentrations of Th17 cytokines, IL-17A, IL-6, TGFβ1 and IL-23, with repeated exposure to B. subtilis. In the absence of γδ T cells, however, TCRδ-/- mice had similar levels of IL-17A in the lung as wild-type C57BL/6 mice after repeated exposure to B. subtilis due to a compensatory increase in expression of IL-17A by CD4+ T cells. In the absence of IL-17 receptor signaling, B. subtilis persisted in the lung of IL-17ra-/- mice with decreased numbers of neutrophils suggesting an important role for IL-17 signaling and neutrophil recruitment to the lung in elimination of this microorganism. With microbial persistence, IL-17ra-/- mice developed increased inflammation with further expanded numbers of CD4+ T cells and macrophages and accelerated lung fibrosis compared to wt C57BL/6 mice. Conclusions: These data identify IL-17A as important for bacterial clearance that prevents excessive inflammation and thus, lung fibrosis, in this murine model of B. subtilis-induced HP and pulmonary fibrosis.
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TGF-β INDUCED PHOSPHORYLATION OF AMPK IS INHIBITED BY ETHANOL INDEPENDENT OF TGF-β RECEPTOR KINASE ACTIVITY.
MS Sozio, S Liangpunsakul, Y Zeng, RA Ross and DW Crabb, Indianapolis, IN. Indiana University School of Medicine and Indianapolis VAMC
Ethanol reduces the activity and phosphorylation of AMPK (AMP-activated protein kinase) in cultured cells and in ethanol-fed animals. This leads to impaired fatty acid oxidation, increased fatty acid production and, in the ethanol-fed animal, fatty liver. Inhibition of AMPK is an important step in the development of hepatic steatosis. Recently, our lab has also shown that ethanol impairs hydrogen peroxide-stimulation of AMPK, through impaired activation of LKB-1 (a kinse which acts on AMPK) and its upstream kinase, PKC-ζ. AMPK is a known target of Tak1 (TGF-β-activated protein kinase 1). Tak1 is activated by many different cytokines, including IL-1, TNF-α, LPS, and TGF-β. TGF-β is increased in livers of ethanol-fed animals. We therefore examined the effects of TGF-β on AMPK phosphorylation in H4IIEC3 hepatoma cells and the effect of ethanol on TGF-β’s ability to stimulate AMPK. Methods: Rat H4IIEC3 cells were cultured in serum-free medium overnight. They were then exposed to 50 mM ethanol for twenty-four hours. After ethanol treatment, cells were stimulated with 20 ng/ml TGF-β at different time points (0, 5, 10, 15, 30, and 60 minutes). Cells were harvested and subjected to western blotting for phospho-SMAD2, -AMPK, and -LKB1. Results: Phosphorylation of Smad2 was increased with TGF-β stimulation, demonstrating the presence of TβRI (TGF-β receptor I) kinase activity. Ethanol did not impair this effect. TGF-β stimulated phosphorylation of AMPK beginning at 5 minutes and peaking at 10 minutes. This was impaired by ethanol exposure compared with the control cells. There was no effect of ethanol on the levels of phospho-LKB-1. Conclusions: TGF-β induced phosphorylation of AMPK is impaired by ethanol. Phosphorylation of Smad2 is not affected by ethanol, suggesting that TβRI kinase activity is not necessary for AMPK phosphorylation. LKB-1 does not appear to play a role in TGF-β induced activation of AMPK. Other groups have shown that Tak1 activation is independent of TβRI kinase activity, and instead is activated through ubiquitylation by TRAF6 (a molecule that interacts with the receptor complex) and subsequent autophosphorylation. We hypothesize that ethanol impairs AMPK activation by blocking activation of Tak1. Initial attempts at measuring phosphorylation levels of Tak1 by western blotting were unsuccessful. We are currently attempting immunoprecipitation of Tak1 to better quantify ubiquitylation and phosphorylation levels after TGF-β stimulation with or without ethanol. Supported by P60AA 07611 (DWC), R01 AA15070 (DWC), K08 AA016570 (SL), and F32 AA017800 (MS).
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PROTECTIVE EFFECTS OF SPHINGOSINE 1-PHOSPHATE (S1P) ANALOGUE AND S1P RECEPTOR 1 LIGATION IN RADIATION-INDUCED PNEUMONITIS.
X Sun, B Mathew, C Evenoski, L Moreno-Vinasco, S Ma, SM Dudek, J Moitra, V Natarajan, JR Jacobson, RR Weichselbaum and JG Garcia, Chicago, IL. University of Chicago
Rationale: Sphingosine 1-phosphate receptor 1 (S1P1) is central to vascular resolution of pulmonary inflammatory syndromes. Radiation-induced pneumonitis is a severe complication of radiation therapy for breast cancer, lung cancer and lymphoma, and results in poor quality of life and increased mortality. We aim to explore the role of S1P1 in radiation-induced pneumonitis. Methods: Wild type 129/B6N7 and S1P1+/- mice (n=3 each, 8-12 weeks old) were exposed to 10Gy radiation to the thorax. Bronchoalveolar lavage (BAL) was assayed for protein concentration, leukocyte counts and cytokine levels at 2 and 4 weeks post exposure. Histological alterations in lung tissue sections were analyzed by histochemical studies. Results: No significant differences were observed 2 weeks post radiation. However, S1P1+/- mice exhibited robust increases in leukocyte infiltration into airways (fold change or FC = 2.36 0.7, p<0.01), elevated BAL protein content (FC= 2.39 0.7, p<0.05), and levels of chemokine KC (FC = 2.13 0.4, p<0.05), as well as vascular permeability factor (VEGF) (FC = 3.00 0.59, p<0.01) compared to wild-type mice 4 weeks post radiation exposure. Conclusion: These results indicate that S1P1, a critical endothelial cell barrier enhancement receptor, protects mice lung from radiation-induced injury and may represent an important candidate gene and molecular target in understanding the susceptibility and severity of radiation-induced pneumonitis. (*X.S. and B.M. are co-first authors)
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SIMVASTATIN INCREASES HUMAN SPHINGOSINE-1-PHOSPHATE RECEPTOR 1 PROMOTER ACTIVITY IN HUMAN LUNG ENDOTHELIUM.
X Sun, S Ma, S Mitra, J Jacobson and JG Garcia, Chicago, IL. University of Chicago
Background: We demonstrated that simvastatin and sphingosine-1-phosphate (S1P) each enhance endothelial cell (EC) barrier function via Rac GTPase activation, resulting in an attenuation of increased vascular permeability in acute lung injury or ischemia reperfusion injury. We hypothesized an interaction between these barrier regulatory agonists via upregulation of the S1P receptor 1 (S1P1) by statins either at the mRNA or the protein level. As statins are recognized to affect differential gene expression via modulation of specific transcription factors, we further hypothesized that simvastatin enhances EC barrier via increased promoter activity of S1P1 gene (S1PR1). Methods: The S1PR1 promoter region from the human genome was identified, amplified, and cloned into a luciferase reporter vector. This construct was then transfected into human lung microvascular EC and tested for promoter activation by a luciferase activity assay following simvastatin challenge (5 M) for 0, 0.5, 1, 4 or 12 hours. Results: Compared to basal levels, S1PR1 promoter activity was increased in response to simvastatin in a time-dependent manner beginning at 0.5 hrs, with a maximal induction of S1P1 promoter activity at 12 hrs (120% increase, p<0.05). Conclusion: While further mechanistic studies are required, these results suggest that simvastatin upregulates S1P1 expression via enhanced activity of the S1PR1 promoter. These data suggest a potential synergistic effect of simvastatin and S1P in endothelial signaling and barrier function which may lead to novel combinatorial therapeutic strategies for lung inflammatory syndromes.
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SPHINGOSINE1-PHOSPHATE RECEPTOR 1 VARIANT INCREASES PROMOTER ACTIVITY AND DECREASES SUSCEPTIBILITY TO HUMAN ASTHMA.
X Sun, S Ma, M Wade, P Hysi, J Moitra, C Ober, JG Ford and JG Garcia, Chicago, IL and Baltimore, MD. University of Chicago
Sphingosine 1-phosphate receptor 1 (S1P1) is central to resolution of the vascular permeability observed in pulmonary inflammatory syndromes including asthma, which is affected by genetic and environmental factors. We sought to identify novel S1P1 gene (S1PR1) polymorphisms, explore its association with asthma, and define its potential functional consequences. DNA derived from 27 African American (AA) and Caucasian (CA) were sequenced to search for common variants in the entire gene. Asthmatic and healthy individual from Chicago (n=660) and Harlem cohorts (n=323) were genotyped using iPLEX Gold and TaqMan. Association of individual SNPs was evaluated via Armitage s trend test. Luciferase reporter constructs were used to assess promoter activity. Thirty-nine S1PR1 variants were identified including 24 novel SNPs. In CA, minor allele of rs2038366 increases risk of asthma (OR=1.50, 95%CI=1.06-2.20, p=0.02), while in AA, minor allele of rs3753194 decreases risk of asthma (OR=0.372, 95%CI=0.38-0.77, p=0.006) in the Chicago cohort. In silico analysis revealed that a C-532G promoter SNP (rs59317557) interrupts the egr2 binding element and is associated with decreased risk of severe asthma in AA in the Harlem cohort (OR=3.59, 95%CI=1.26-10.23, p=0.01). Promoter activity was significantly increased with a -532G luciferase reporter construct compared to a -532C construct (p<0.05). Addition of growth factors significantly increased promoter activities with both constructs but with highest activity augmented by 1.5-2 fold in the -532G construct (p<0.05). These data suggest that S1PR1 is associated with asthma and a S1PR1 promoter variant increases luciferase promoter activity and decreases susceptibility to asthma, especially in AA. (Funded by HL91899, HL58064, HL51492 and GM07019, X.S. and S.M. are co-first authors)
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GUANYLYL CYCLASE C IS A NOVEL THERAPEUTIC TARGET FOR APPETITE AND BODY WEIGHT REGULATION.
MA Valentino, JE Lin, P Li, A Snook, S Schulz, GM Pitari and SA Waldman, Philadelphia, PA. Thomas Jefferson University
We live amidst a global obesity pandemic with far-reaching health and economic consequences, underscored by the absence of FDA-approved therapies that produce safe, durable weight loss. Guanylyl cyclase C (GCC), an intestine-specific transmembrane receptor, is one of a family of homologous signaling proteins synthesizing cyclic GMP as their proximal effector. GCC is the receptor for the endogenous paracrine hormones guanylin and uroguanylin which regulate epithelial cell dynamics contributing to the spatiotemporal organization of the crypt-villus axis. Unexpectedly, GCC has emerged as an important intermediary in signaling programs controlling appetite and body weight. C57/Bl6 mice in which GCC signaling was eliminated exhibited excess body weight (115.7±2.3% of wild-type, p<0.001), which was amplified by a high-fat/high-calorie diet (143.6±6.2% of wild-type, p<0.001). This excess body weight was associated with adipocyte hypertrophy, an increase in subcutaneous and visceral adipose mass, and several obesity-related co-morbidities including cardiac hypertrophy, hepatic steatosis, and glucose intolerance. Interestingly, elimination of GCC signaling produced obesity in the absence of differences in intestinal lipid absorption efficiency, activity levels and caloric expenditure/basal metabolic rate. However, GCC-deficient mice were hyperphagic when fed standard (121.2±5.4% of wild-type, p<0.05), high-fat (118.2±3.9% of wild-type, p<0.01), or high-carbohydrate (114.0±2.3% of wild-type, p<0.001) chow. Further, the excess weight gain in GCC-deficient mice was eliminated by restricting daily food intake to levels consumed by wild-type mice. Moreover, the hyperphagia in GCC-deficient mice was exacerbated by fasting, suggesting a defect in mechanisms contributing to the gut-neural axis which regulates hunger. Beyond nutrient digestion and absorption, the intestine plays an important role in energy homeostasis by regulating appetite circuits within the hypothalamus, mediated by enteroendocrine cells which secrete anorexigenic hormones following food intake and luminal nutrient stimulation. In that context, acute nutrient-stimulated satiety responses, mediated by enteroendocrine cell hormone secretion, were absent in GCC-deficient mice. This defect in pathways regulating food intake was associated with a ~50% reduction in the enteroendocrine satiety hormones cholecystokinin (CCK) and glucagon-like peptide (GLP-1) in the jejunum and ileum, respectively. Importantly, this defect in enteroendocrine cell function was rescued by oral replacement of the downstream effector of GCC, cGMP, which returned expression of those hormones to normal levels in GCC-deficient mice. These observations demonstrate a previously unrecognized role for GCC signaling in regulating appetite, caloric intake, and body weight by modulating the function of enteroendocrine cells. This highlights a novel therapeutic paradigm in which oral hormone supplementation with GCC ligands could enhance enteroendocrine hormone levels and amplify nutrient satiety responses, thereby restricting appetite and defending against obesity.
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PBEF GENE POLYMORPHISMS ASSOCIATED WITH SEVERE SEPSIS IN AFRICAN-AMERICANS.
MS Wade, S Ma, SQ Ye, R Yates, U Meduri, P Hysi and JG Garcia, Chicago, IL, Columbia, MO and Memphis. University of Chicago
RATIONALE: Severe sepsis is a significant inflammatory disorder often resulting in multi-organ dysfunction with strong health disparity in African Americans. Pre-B-cell colony-enhancing factor (PBEF, also called nicotinamide phosphoribosyl transferase), encoded by the PBEF gene (NAMPT) is highly expressed in patients with sepsis. We previously reported that promoter SNP rs61330082 (C-1535T) is protective and rs9770242 (T-1001G) increases susceptibility to sepsis-induced acute lung injury (ALI) in Caucasians. In the current study we sought to expand evaluation of these two NAMPT variants and address susceptibility in African-Americans with sepsis and ALI. METHODS: Genotyping of NAMPT SNPs was performed in severe sepsis (n=75) and healthy control (n=187) African-Americans using iPLEX Gold reactions. Departures from Hardy-Weinberg equilibrium (HWE) were tested by means of Pearson goodness-of-fit χ2-test. Association of individual SNPs was evaluated via trend tests and haplotypes were analyzed using WHAP. RESULTS: Patients with -1535 TT genotype had significantly greater odds of developing severe sepsis than carriers of the -1535 C allele (OR=10.78, 95% CIs=1.18-98.16, p=0.015). This association remained strong in ALI subjects (OR=15.08, 95% CIs=1.53-149.01, p=0.011). The -1001G variant as well as the related haplotypes were not significantly associated with severe sepsis in this African American cohort. CONCLUSIONS: Our data demonstrate that NAMPT promoter SNPs are associated with susceptibility to sepsis in African-Americans and highlight the need to define the functional impact of these and other NAMPT variants on other inflammatory lung diseases.
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C-ABL SIGNALING IS NECESSARY FOR FTY720-INDUCED PULMONARY ENDOTHELIAL BARRIER ENHANCEMENT.
L Wang, J Garcia and S Dudek, Chicago, IL. University of Chicago
Abstract Rationale: Modulation of pulmonary vascular barrier function is an important clinical goal given the devastating effects of vascular leak in acute respiratory distress syndrome (ARDS). We have demonstrated that FTY720, an analog of the potent barrier-enhancing phospholipid, sphingosine 1-phosphate (S1P), is barrier protective through an incompletely characterized mechanism that differs from S1P since it does not involve dramatic actin cytoskeletal rearrangement. In this report, we further characterize the novel barrier promoting effects of FTY720 on intracellular signaling and junctional assembly formation in cultured human pulmonary endothelial cells (EC). Results: FTY720 fails to induce membrane translocation of vascular endothelial-cadherin, β-catenin and P-120 proteins. Pretreatment with β-catenin siRNA significantly attenuates S1P- but not FTY720-induced transendothelial electrical resistance (TER) elevation. Furthermore, FTY720 does not induce membrane translocation of zona occludens protein-1 and 2 (ZO-1 and ZO-2). Pretreatment with siRNA for ZO-1, ZO-2 or both does not affect FTY720-induced barrier enhancement. Although FTY720 significantly induces the phosphorylation of focal adhesion kinase (FAK) and the formation of focal adhesions, inhibition of FAK phosphorylation by the Src inhibitor, PP2, or pretreatment of FAK siRNA fails to inhibit FTY720-induced peak TER. Furthermore, multiple pharmacological inhibitor studies suggest that the PKA, PKG, PKC and PP2A signaling pathways are not involved in FTY720-induced barrier enhancement. Pretreatment with siRNA for ezrin/radixin/moesin actin binding proteins does not inhibit FTY720 induced TER elevation. However, pretreatment with siRNA for c-Abl, a nonreceptor tyrosine kinase, significantly inhibits both S1P and FTY720 induced TER elevation. Conclusion: FTY720 enhances endothelial barrier function by a novel pathway which involves c-Abl signaling.
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PARTICULATE MATTER (PM)-MEDIATED HUMAN LUNG ENDOTHELIAL CELL BARRIER DYSFUNCTION INVOLVES OXIDATIVE STRESS, MLCK ACTIVATION, AND TIGHT JUNCTION PROTEIN DEGRADATION.
T Wang, L Wang, L Moreno-Vinasco, GD Lang, JM Samet, AS Geyh, PN Breysse, V Natarajan and JG Garcia, Chicago, IL and Baltimore, MD. University of Chicago
BACKGROUND: Particulate air pollution is a significant risk factor for increased cardiopulmonary morbidity and mortality. However, the mechanism of particulate matter (PM) -mediated pathophysiology remains unknown. OBJECTIVES: We tested the hypothesis that airborne PM enhances oxidative stress and modulates endothelial cell (EC) barrier function. METHODS: We measured changes in EC monolayer permeability reflected by Transendothelial Electrical Resistance (TER), reactive oxygen species (ROS) generation and tight junction protein alterations in human lung microvascular EC (HLMVECs) treated with PM (collected from Ft. McHenry Tunnel, Baltimore, MD). RESULTS: PM induced tight junction protein ZO-1 relocation from the cell periphery, as well as a significant reduction in ZO-1 protein levels beginning at 1 hr. Other tight junction protein ZO-2, claudin-1, and claudin-5 exhibited similar translocation and degradation, whereas occludin, and adhesion junction protein VE-cadherin and β-catenin, did not. PM induced significant ROS generation in ECs, abolished by N-acetyl-cysteine (NAC 5 mM), which resulted in prevention of TER decreases, and attenuation of ZO-1 degradation. PM-mediated EC barrier dysfunction paralleled significant increases in MLC phosphorylation. MLCK expression reduction (siRNA, 100 nM) or inhibition (ML-7, 5 µM) prevented PM-mediated MLC phosphorylation, as well as ZO-1/ZO-2 degradation. CONCLUSIONS: These results demonstrate that PM induces ROS generation in vascular EC, resulting in MLCK activation, tight junction protein degradation and significant EC barrier disruption. These findings support a novel mechanism for PM-induced lung damage and adverse cardiovascular outcomes. Funded by EPA/Johns Hopkins PM Center RD832417-010
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DEFINING THE BIOLOGICAL BOUNDARIES FOR CLINICAL PHENOTYPES OF PEDIATRIC BIPOLAR DISORDER.
AE West, LS Schenkel, JA Sweeney, RH Jacobs and MN Pavuluri, Chicago, IL. University of Illinois at Chicago
Background Pediatric bipolar disorder (BD) is a severe psychiatric illness with high rates of relapse and significant associated impairment in academic, social, and emotional functioning. Its heterogeneous symptom presentation makes accurate diagnosis and targeted treatment challenging; thus, the diagnostic boundaries of pediatric BD are hotly debated. One potentially useful approach to clarify the characterization of pediatric BD is to examine the similarities and differences between clinical phenotypes on the bipolar spectrum. Indeed, recent efforts have focused on differentiating clinical phenotypes of pediatric patients with bipolar disorder (BD) on neurocognitive functioning, an important clinical variable that could reflect unique underlying pathophysiology. In particular, previous studies have demonstrated more impaired cognitive flexibility among narrow phenotype pediatric BD patients compared to controls and patients with severe mood dysregulation. Studies have also documented deficits in attention, executive functioning, working memory, and verbal learning and memory among pediatric BD Type I patients. Unfortunately, to date, there have been no systematic evaluations of neuropsychological functioning in pediatric patients with BD Type I versus BD Type II. This information could prove useful in further defining boundaries between clinical phenotypes of this complicated disorder,contribute to our scientific understanding relevant to accurate characterization and diagnosis, and guide intervention development to target neurocognitive deficits related to the disorder. Therefore, we investigated attention, executive functioning, working memory, visual memory, and verbal learning and memory in BD Type I and Type II pediatric patients, and demographically and intellectually matched healthy controls. Method Subjects (N=79) consisted of BD Type I (n=27) and BD Type II (n=19) unmedicated patients and matched healthy controls (n=33). Subjects were 54% male and ranged in age from 8-19 with a median age of 13. All subjects completed a battery of neurocognitive and neuropsychological tests. Results BD Type I patients performed significantly more poorly compared to controls on all domains of cognitive functioning including attention (p<.01), executive functioning (p<.0001), working memory (p<.01), visual memory (p<.01), and verbal learning and memory (p<.0001). BD Type I patients also performed more poorly compared to BD Type II patients on all domains of cognitive functioning except working memory (ps<.05), while the BD Type II patients performed more poorly than controls on tasks of verbal learning and memory (ps<.05). Overall, BD Type II patients had an intermediate pattern of performance between BD Type I patients and controls. Conclusions Neurocognitive deficits are severe and pervasive among BD Type I pediatric patients relative to BD type II pediatric patients and healthy controls, and may represent a more cognitively impaired clinical subtype of pediatric BD. Verbal learning and memory function may effectively differentiate pediatric BD patients and controls, regardless of the subtype of BD. These findings contribute to scientific knowledge on phenotypic differences within the bipolar spectrum and provide guidance in developing cognitive interventions tailored to the specific subtypes of pediatric BD patients.
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VASCULAR EXPRESSION OF EPHRINB2 IS DEPENDENT ON LOCAL HOST AND TUMOR MICROENVIRONMENTAL CUES.
E Westly, X Luo and KS Cohen, Chicago, IL. University of Chicago
Blood vessel development is critical for tumor growth, invasion, and metastasis. During tumor angiogenesis, mature endothelial cells (EC) and pericytes are incorporated into newly formed vessels. Three tyrosine kinase families including VEGF/VEGFR, angiopoietin/Tie, and ephrin/Eph control developmental and malignant angiogenesis. The EphB4 ligand, ephrinB2, is critical for proper vascular patterning and endothelial cell/pericyte interactions in developing embryos. During development, EphB4 is expressed in venous EC while its ligand, ephrinB2 is expressed in arterial EC and smooth muscle cells (SMC). Microvascular endothelial cells are divided into EphB4+ venous and ephrinB2+ arterial phenotypes. Deletion of either EphB4 or ephrinB2 results in altered vascular patterning and early embryonic lethality. Previous studies have demonstrated ephrinB2 expression in post-natal arterial structures as well as in tumors. While ephrinB2 expression was demonstrated in tumor EC in ectopic, subcutaneous tumors, it is unclear if ephrinB2+ EC were specifically recruited during tumor growth, or if tumors influence the vasculature of normal host tissues resulting in the upregulation of endothelial ephrinB2. Moreover, the role that EphB4/ephrinB2 play in tumor angiogenesis in more relevant organ sites is unknown. The aims of this study therefore were to map ephrinB2 expression in normal post-natal host vasculature in distinct organ microenvironments, to assess the vascular expression of ephrinB2 during both ectopic as well as metastatic growth, and to study the effect of local tumor growth on normal host tissue vasculature. Utilizing an ephrinB2-lacZ indicator mouse model, we established that ephrinB2 expression was highly heterogeneous in both vessels and epithelial cells, and expression was also organ and age dependent. While ephrinB2 marked both arterial and microvascular structures in the spleen, heart, and lung, it marked only glomeruli and larger arteries in the kidney. Epithelial expression in intestine and lung, and glomerular expression in the kidney decreased with advance age. Liver, bone marrow, and skeletal muscle vasculature surprisingly lacked ephrinB2 expression for the most part except in occasional portal vessels in liver and occasional vascular structures in muscle. The microvasculature of B16 melanoma tumors implanted subcutaneously had high levels of ephrinB2 expression as expected. When the tumor/muscle invasive interface was examined, however, we noted that ephrinB2 was upregulated in the vasculature of skeletal muscle even beyond areas of frank tumor invasion. In contrast, infiltrative EL4 lymphomas in liver and kidney lacked ephrinB2+ EC, and ephrinB2+ structures in these organs appeared relatively unperturbed. These data suggest that 1) the phenotype of normal host vasculature is highly heterogeneous and dependent on local cues; 2) invasive tumors induce the upregulation of ephrinB2 in host vasculature prior to tumor invasion; and 3) expression of ephrinB2 within tumors is tumor- and organ-type dependent. We hypothesize that infiltrative and invasive tumors interact differently with local host environments, which has implications for the broad application of anti-angiogenic therapies.
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PEDIATRIC TRIGLYCERIDES PREDICT CARDIOVASCULAR DISEASE EVENTS IN THE 4TH-5TH DECADE.
S Yeramaneni, CJ Glueck, JA Morrison, PS Horn and P Wang, Cincinnati, OH. Jewish Hospital of Cincinnati
Background:To assess relationships between pediatric cardiovascular disease (CVD) risk factors and CVD events in the 4th-5th decades, we prospectively conducted 25-30 year follow-up studies (1998-2003) in 807 former suburban schoolchildren first studied in 1973-1976. Methods: We compared childhood and adult CVD risk factors in 20 former schoolchildren who developed CVD as adults (cases, n = 20) and 787 CVD-free former schoolchildren in the Princeton Follow-up Study. Results:Mean ± SD age at study entry was 12.3 ± 3.3 and at follow-up was 38.5 ± 3.7 years. At follow-up, 20 subjects (childhood age 14.9 ±2.7, adult age 41.1 ± 3.3 years) had sustained ≥ 1 CVD event (7 angioplasty, 1 coronary artery bypass graft, 7 myocardial infarction, 12 carotid or femoral artery bypass, 2 ischemic stroke). After matching 15/1 (300 CVD-free subjects, 20 cases) by age, sex, and race at study entry, cases had higher childhood triglyceride (TG) (121± 75 vs 82± 60, p =. 016) and total cholesterol (186 ± 26 vs 172 ±33, p = .04). At follow-up at age 41.1 ± 3.3 years, the 20 cases vs 300 CVD-free subjects had higher TG 234 ± 189 vs 150 ± 160 mg/dl, p=. 024, and higher BMI 32.1 ± 6.5 vs 29.4 ± 7.1, p =. 038. Comparing 20 CVD cases vs. 787 CVD-free subjects, by analysis of variance, adjusting for age, sex, and race, at age 14.9 cases had higher LS mean (± SE) TG (114 ± 10 vs 76 ± 2, p=.0003) and higher BMI (22.0 ± 0.8 vs 20.1 ± 0.1, p =.022). At age 41.1, the 20 CVD cases vs. 787 CVD-free subjects differed by triglycerides (217 ± 30 vs 136 ± 5, p =.008), glucose (116 ± 6 vs 91 ± 1, p =.0001), and BMI (31.6 ± 1.5 vs 28.6 ± 0.2, p =.046). The 95th percentile for childhood triglycerides was 153 mg/dl, which captured 7 of 20 (35%) children who later developed CVD. Stepwise logistic regression was done with CVD events (yes/no) at age 41.1 ± 3.3 years and the following explanatory variables: childhood BMI, TG, TC, LDLC, HDLC, high TG (≥153 vs. < 153 mg/dl), low HDL cholesterol (≤37 vs >37 mg/dl), and high LDL cholesterol (≥161 vs <161 mg/dl), race sex, and adult cigarette smoking and type 2 diabetes. Childhood high TG was associated with CVD events (OR 6.03, 95% CI 1.96-18.49, p< .0001), as were adult diabetes (OR 10.70, 95% 3.16-36.3, p< .0001), cigarette smoking (OR 4.41, 95% CI 1.57-12.38, p=.0046), and age at follow up (OR 1.19, 95% CI 1.02-1.38, p=.025). Conclusions: Pediatric hypertriglyceridemia is a significant, independent, potentially reversible correlate of young adult CVD.
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SIMVASTATIN INHIBITION OF NITRIC OXIDE METABOLISM IS ASSOCIATED WITH INHIBITION OF PULMONARY ARGINASE-1 PROTEIN EXPRESSION IN ALLERGIC ASTHMA.
AA Zeki, JM Bratt and NJ Kenyon, Sacramento, CA and Davis, CA. University of California, Davis
RATIONALE: Arginase and nitric oxide synthase-2 (NOS2) enzymes are highly expressed in asthmatic lungs. Statin use has been linked to improved lung health in asthma and COPD. We hypothesize that statins decrease arginase-1 (Arg1) and increase NOS2 protein expression in murine lungs, thereby altering nitric oxide (NO) production. METHODS: BALB/c mice were sensitized and exposed to ovalbumin (OVA) to induce acute allergic airway inflammation. Simvastatin (Sim) 40 mg/kg or Sim + mevalonate (MA) 20 mg/kg were injected intraperitoneally before OVA exposures. Lung physiology measurements and exhaled gas collections were made using a plethysmograph for restrained animals. Bronchoalveolar lavage fluid (BALF) cytokines were measured using multiplex assays. Western blotting measured Arg1 and NOS2 protein from whole lung homogenates. RESULTS: Sim treatment reduced lung Arg1 protein expression by 52% (p<0.05), and decreased exhaled NO by 50% (p<0.05), but did not significantly alter NOS2 protein expression in OVA-exposed mice. Sim+MA co-treatment did not fully reverse the Sim effects on Arg1 or exhaled NO. Sim treatment reduced BALF IL-4 and IL-13 levels (p<0.05). In OVA-exposed mice, Sim treatment significantly increased lung compliance and inhibited airway hyperreactivity (p=0.0001). Sim+MA co-treatment did not reverse the Sim effects on lung physiology. CONCLUSIONS: NO metabolism is altered by Sim treatment and this is associated with changes in lung Arg1, but not NOS2 protein expression. Since IL-4 and IL-13 are known to control Arg1 protein expression, the Sim effect on Arg1 may be due to inhibition of these cytokines. Reduced Arg1 protein expression may also contribute to the beneficial effects of Sim on lung function. MA co-treatment did not reverse the Sim effect implicating MA-independent pathways. Grant Support: NIH HL07013, NCRR UL1 RR024146, HL-076415, and VA Medical Center.
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SIMVASTATIN INHIBITS AIRWAY INFLAMMATION AND HYPERREACTIVITY IN A MOUSE MODEL OF ALLERGIC ASTHMA.
AA Zeki and NJ Kenyon, Sacramento, CA and Davis, CA. University of California, Davis
RATIONALE: Statin use has been linked to improved lung health in asthma and COPD. Beyond lowering cholesterol, the statins have pleiotropic anti-inflammatory and immune modulatory effects. We hypothesize that statins inhibit allergic airway inflammation and reduce airway hyperreactivity (AHR). METHODS: BALB/c mice were sensitized to ovalbumin (OVA) over 4 weeks, then exposed to 1% OVA aerosol over 2 weeks. Simvastatin (Sim) 40 mg/kg or Sim + mevalonate (MA) 20 mg/kg were injected intraperitoneally before each OVA exposure. Lung physiology was measured using a plethysmograph for restrained animals. Bronchoalveolar lavage fluid (BALF) cytokines were measured using multiplex assays. RESULTS: Simvastatin reduced the BALF total leukocyte cell count by 60% in the OVA-exposed mice (p<0.05). This inhibition of leukocyte influx was reversed to OVA control levels after Sim+MA co-treatment (p<0.05). BALF differential cell counts showed a similar pattern (including eosinophils, lymphocytes, and macrophages (p<0.05)). Sim treatment reduced BALF IL-4 and IL-13 in OVA-exposed mice (p<0.05). In the OVA groups at baseline, lung compliance (but not airway resistance) improved significantly after Sim treatment (p<0.05). Following methacholine bronchial challenge in OVA-exposed mice, Sim treatment significantly increased lung compliance and inhibited AHR (p=0.0001). CONCLUSIONS: Simvastatin attenuates allergic airway inflammation, inhibits key Th2 chemokines, and improves lung physiology. These data demonstrate for the first time the beneficial effects of simvastatin on lung compliance and AHR in the OVA mouse model. Reversal of the protective Sim effects seen in the Sim+MA group implicates the MA pathway in modulating asthmatic inflammation. These inhibitory effects of simvastatin may be beneficial for the treatment of asthma. Grant Support: NIH HL07013, NCRR UL1 RR024146, HL-076415, and VA Medical Center.
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SPHINGOSINE-1-PHOSPHATE LYASE REGULATES LPS-INDUCED INTERLEUKIN-6 SECRETION IN PULMONARY MICROVASCULAR ENDOTHELIAL CELLS AND A MURINE MODEL OF ACUTE LUNG INJURY.
Y Zhao, I Gorshkova, D He, P Usatyuk, S Kalari, S Pendyala, JG Garcia, E Berdyshev and V Natarajan, Chicago, IL. The University of Chicago
Sphingosine-1-phosphate lyase regulates LPS-induced interleukin-6 secretion in pulmonary microvascular endothelial cells and a murine model of acute lung injury Y. Zhao, I. Gorshkova, D. He, P. Usatyuk, S. Kalari, S. Pendyala, J.G.N. Garcia, E. Berdyshev, and V. Natarajan Department of Medicine, The University of Chicago, Chicago, IL, 60637 Rationale: Sphingosine-1-phosphate (S1P) is a naturally occurring bioactive lipid that regulates angiogenesis, endothelial barrier function and motility. S1P mediates its cellular functions extracellularly through G-protein coupled and intracellularly via mechanisms yet to be defined. We have shown earlier that intracellular S1P levels in lung endothelial cells are regulated by sphingosine kinases, S1P phosphatases and S1P lyase (SPL). This study provides the first evidence that regulation of intracellular S1P levels by SPL regulates lipopolysaccharide (LPS)-induced lung inflammation and injury in a murine model of acute lung injury (ALI) and in human lung microvascular endothelial cells (HLMVECs). Methods/Results: Treatment of HLMVECs with LPS (100 ng/ml for 30 and 60 min) reduced intracellular S1P levels as determined by LC-MS/MS while LPS challenge increased mRNA and protein expression of SPL. LPS treatment of HLMVECs, in a time- and dose-dependent fashion, stimulated NF-κB activation and IL-6 secretion, and inhibition of NF-κB by Bay11-7082 attenuated LPS-induced IL-6 secretion. Downregulation of SPL expression by siRNA attenuated LPS-mediated phosphorylation of p38 MAPK and I-κB and IL-6 secretion while over-expression of SPL enhanced LPS-induced phosphorylation of I-κB and IL-6 secretion. Intratracheal instillation of LPS (5 mg/kg) induced neutrophil influx and IL-6 secretion in bronchoalveolar lavage fluids in a murine model of ALI; however, SPL+/- knockout mice showed reduced IL-6 secretion and neutrophil recruitment in BAL fluids. Conclusions: LPS regulates SPL expression and intracellular S1P levels in HLMVECs, and down-regulation of SPL attenuated LPS-induced activation of NF-κB and IL-6 secretion. These data suggest a novel role of SPL in regulating LPS-induced lung injury. Supported by NIH grant HL 079396 to V.N.


101
SARCOLEMMAL ATP-SENSITIVE POTASSIUM CHANNELS DETERMINE OPTIMAL ENERGY BALANCE AND BODY WEIGHT MAINTENANCE.
LV Zingman, AE Alekseev, Z Zhu, SR Reyes, A Terzic and DM Hodgson-Zingman, Iowa City, IA and Rochester, MN. University of Iowa
The modern world has experienced enormous growth in obesity, a disease associated with increased incidence of and mortality from diabetes, cardiovascular disease and cancer. Even moderate weight loss in the range of 5-10% has been shown to prevent the long-term consequences of obesity. Unfortunately, the current treatment options for obesity remain limited in both their application and effect. ATP-sensitive potassium (KATP) channels widely expressed in metabolically active tissues and integrated with cellular energetic networks are vital for energy homeostasis; however their role in body weight maintenance is yet to be established. The central hypothesis of this study is that KATP channels function as metabolic feedback effectors in striated muscle tissues to limit bodily activity-related energy consumption. We hypothesized that action potential shortening or decrease of its amplitude associated with KATP channel opening limits calcium and sodium inward currents and thus energy consumption related to ion homeostasis and contraction continuation. Under conditions of surplus calorie intake this promotes weight gain and obesity. Results: Body weight, growth and energy consumption dynamics were monitored in transgenic mouse models targeting KATP channels in a tissue-specific manner under or high-fat western type, diet in comparison with wild-type controls. These mice were developed using Cre-Lox methodology in which the non-functional dominant-negative Kir6.1-AAA mutant subunit is expressed in skeletal muscles (expression driven by the myosin D promoter) or in the heart (expression driven by the alpha-myosin heavy chain promoter). Energy expenditure under sedentary condition and during treadmill exercise test was calculated based on continuous measurements of oxygen consumption and carbon dioxide production. Mice lacking KATP channel function in myocytes revealed significantly elevated exercise and non-exercise activity-related energy expenditure due to lack of workload dependent membrane excitability adjustment. This abnormal energy consumption in the muscular tissues at the whole body level translated into depletion of energy stores, body weight decline under normal diet, and obesity resistance under high-fat diet. Furthermore, KATP channel dependent myocyte membrane potential adjustment depended on the level of KATP channel expression. Thus, nucleotide-sensing by KATP channels in muscular tissues establishes a homeostatic feedback mechanism essential in optimization of bodily energy and presents a novel target for obesity management.
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NATIONAL TRENDS IN TREATMENT FOR TYPE 2 DIABETES MELLITUS, 1994-2007.
G Alexander, NL Sehgal, RM Moloney and RS Stafford, Chicago, IL, San Francisco, CA and Stanford, CA. University of Chicago
Background. Diabetes mellitus is common, costly, and increasing in prevalence. Despite recent innovations in drug therapy, little is known about patterns and costs of drug treatment. We sought to describe trends in pharmacologic treatment of diabetes using nationally representative data, examine how availability of new treatment classes and new formulations of insulin impact the use of older agents such as sulfonylureas and biguanides, and examine changes in complexity of care and costs of diabetes. Methods. We used the IMS Health National Disease and Therapeutic Index (NDTI), to analyze medications prescribed between1994 and 2007 for all U.S. office visits among subjects ages 35 years and older that included a diagnosis consistent with Type 2 diabetes. We used the National Prescription Audit (NPA) to assess medication costs between 2001 and 2007. For most analyses, we rely on visits for patients with diabetes treated with at least one medication (referred to as a treatment visit) as the unit of analysis. Results. The estimated number of patient visits for treated diabetes increased from 25 million (95%CI 23-27) in 1994 to 36 million (95%CI 34-38) by 2007. The mean number of diabetes medications per treated patient increased from 1.14 (95%CI 1.06-1.22) in 1994 to 1.63 (95%CI 1.54-1.72) in 2007. Monotherapy declined from 82% (95%CI 75-89) of visits where a treatment was used in 1994 to 47% (95%CI 43-51) in 2007. Insulin use declined from 38% of treatment visits in 1994 to a nadir of 25% in 2000, and then increased to 28% in 2007. Sulfonylurea use declined from 67% of treatment visits in 1994 to 34% in 2007. By 2007, biguanides (54% of treatment visits) and glitazones (thiazolidinediones) (28%) were leading therapeutic classes. Aggregate drug expenditures for diabetes increased by 87% from $6.7 B in 2001 to $12.5 B in 2007. Major contributors to this increase were glitazones and combination products including glitazones ($1.9 to $4.2 B), short-acting insulins and their combinations ($0.4 to $1.9 B), and long-acting insulins ($0.1 to $2.0 B). Over this same time period, declines were seen in metformin and sulfonylurea expenditures. The mean price of a diabetes drug prescription increased from $56 in 2001 to $76 in 2007 due to increasing use and increasing prescription prices of glitazones ($119 in 2001 to $160 in 2007), as well as increased use of more costly newer drugs, including ultra short acting insulins ($156 in 2007), long-acting insulins ($123 in 2007), exenatide ($202 in 2007), and sitagliptin ($160 in 2007). Conclusions. The landscape of diabetes treatment has changed dramatically during the past 15 years, with remarkable increases in diabetes prevalence, the complexity of pharmacotherapy, the availability of new, innovative therapies, and the cost of diabetes care. We document large shifts in patterns of diabetes treatment and pharmaceutical expenditures across treatment classes. Whether increased treatment costs are balanced by improved outcomes cannot be evaluated in the absence of data comparing effectiveness and cost-effectiveness across treatment classes. Our findings suggest the importance of generating such data and coupling this information with clinical guidelines, formularies, and other methods to constrain costs, maximize glycemic control, and minimize diabetes-related morbidity and mortality.
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ENDOTHELIAL CELLS CULTURED ON A NOVEL NANO-GROOVE SURFACE COATING CONSTRUCTED USING SELF-ORGANIZING PHOSPHOLIPID MOLECULES.
MJ Allen, JL Whitlock, MF Arnsdorf, SM Dudek, JG Garcia and R Lal, Chicago, IL. University of Chicago
The ability to construct experimental bioactive surfaces which selectively promote or discourage cell attachment, growth, barrier formation and differentiation via the surfaces’ topographical and chemical structures, as well as the cells’ microenvironment, is of fundamental importance to the emergence of advanced cell-based sensors and two- and three-dimensional scaffolds for regenerative medicine and tissue engineering. Here, we report on the construction and initial characterization of a novel, stable “nanogroove” surface coating composed of the naturally occurring phospholipid 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE). A single molecular layer of DOPE self-organizes against hydrophobic surfaces such as highly ordered pyrolytic graphite in the presence of aqueous buffer forming a stripe-like nanogroove pattern 2 nm in thickness as revealed by high resolution fluid atomic force microscopy (fAFM). fAFM topographs show the 1 nm deep nanogrooves to be spaced 6 nm apart with DOPE molecules laying lengthwise head-to-head and tail-to-tail against the hydrophobic substrate. Also, the surrounding aqueous environment favors the formation of supramolecular DOPE hemicylinders which help form the nanogroove topography at the solid-liquid interface. We have begun to investigate the influence of the nanogroove coating on the growth characteristics, morphology and differentiation fates of human pulmonary artery, lung microvessel and several related progenitor and stem cell lines cultured on the nanogroove surface. Our preliminary work on human pulmonary endothelial cells (HPAEC) suggests the nanogoove coating provides physical cues to attached cells such that cell growth is spatially oriented in registry with the nanogroove axis beneath. HPAEC cells grown on the nanogrooves were also more elongated in shape, exhibiting more diffuse and granular nuclear material, far fewer vacuoles and tighter cell-cell junctions than HPAEC cells grown on glass coverslips. We are also investigating modification of the lipid nanogroove with incorporated proteins and covalent chemical groups, and the lithographic patterning of nanogroove surfaces.
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CORONARY ATHEROSCLEROSIS RISK ASSESSMENT USING TWO-DIMENSIONAL ECHOCARDIOGRAPHY.
C Assal, B Martin, R Serrano, TR McConnell and J Shirani, Danville, PA. Geisinger Medical Center
Background. Aortic valve sclerosis (AVS) is an active atherosclerotic lesion and is associated with increased coronary and cerebrovascular ischemic events as well as cardiovascular mortality. Epicardial adipose tissue (EAT), a form of visceral fat, is associated with coronary artery disease (CAD) risk factors, and may be directly implicated in pathogenesis of coronary atherosclerosis. This study aimed to evaluate the relationship of echocardiographically assessed AVS, and EAT thickness to coronary artery calcium score (CACS) by computed tomography (CT) scan. CACS >400 is shown to be associated with obstructive coronary artery disease independently of traditional risk factors. Methods and Results. Presence and severity of AVS and thickness of EAT were determined in 224 patients (age 56±12 years, 54% men, 15% diabetic, 69% hypertensive, 57% hyperlipidemic and 38% smokers) who underwent both transthoracic echocardiography (2DE) and gated 64-slice coronary CT angiography. AVS, defined as focal areas of increased echogenicity and thickening of aortic valve cusps without restriction in motion and with a transaortic velocity < 2.5 m/s, was graded as 0=absent; 1=mild; 2=moderate to severe. EAT thickness was measured at end-diastole and perpendicular to the right ventricular free wall in parasternal long-axis view and was graded as 0=absent; 1= mild (≤2.0 mm) and 2= moderate to severe (>2 mm). The odds ratio for CACS>400 was only 3% in patients with a combined score of ≤2 on 2DE (p=0.03) with a specificity of 97%, sensitivity of 64% and a negative predictive value of 90%. The combined score correlated with CACS directly (r=0.4, p<0.01). Mean CACS increased progressively with increased 2DE score [54 (n=118), 165 (n=48), 198 (n=41) and 960 (n=17) for scores of 0, 1, 2, and ≥3, respectively]. Conclusions. Absence of significant aortic valve sclerosis or epicardial fat on 2DE identifies patients with low likelihood of significant coronary calcification.
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IMPACT OF EPICARDIAL ADIPOSE TISSUE VOLUME ON CARDIAC SIZE DETERMINED BY CHEST ROENTGENOGRAM.
NC Baker, C Assal, J Sartorius and J Shirani, Danville, PA. Geisinger Medical Center
Background. Cardiac silhouette is frequently used on chest roentgenogram (CXR) to determine cardiomegaly. The contribution of increased epicardial adipose tissue (EAT, cardiac adiposity) to heart size on CXR is unclear. Methods. We reviewed posteroanterior and lateral view CXR of 112 [age 52±13 years, 53% women, body mass index (BMI) 32±8 kg/m2, 13% diabetic, 54% hypertensive, 49% hyperlipidemic, 32% smoker] patients who underwent transthoracic echocardiography (2DE) and cardiac multi-detector (64-slice) computed tomography (MDCT) and were determined to have normal cardiac chamber sizes and ventricular function by 2DE. EAT volume was measured semiquantitatively by MDCT as fat contained within the pericardial sac. Cardiac size was determined on CXR using standard measures of cardiothoracic ratio (CTR), transverse diameter (TD), lateral horizontal transverse diameter (LHTD), and retrosternal air space (RSAS). Results. EAT volume (mean 122±49 ml) correlated directly with age, BMI, hypertension, and hyperlipidemia (all p<0.05) as well as TD (r=0.50, p<0.001), CTR (r=0.45, p<0.001), and LHTD (r=0.38, p<0.001). CXR measures of cardiomegaly were affected by EAT volume in a predictable manner (Table). EAT volume was substantially higher in 22 patients in whom CTR exceeded normal limit (154±54-vs-115±54 ml in 90 patients with normal CTR, p=0.0005). Conclusion. Presence of large volume EAT can result in cardiomegaly as determined by CXR in the adult. Cardiac adiposity should be taken into account when such determinations are made.

Table 1: Correlation between unit increases in CXR measures of cardiomegaly as a function of EAT volume

	CXR Measurement 
	EAT volume (ml) increase per unit change in CXR measurement 
	p 

	TD (cm)
	6.45
	0.0013

	CTR (%)
	1.81
	0.0093

	LHTD (cm)
	6.99
	0.0052
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CHRONIC KIDNEY DISEASE ON SURVIVAL IN PATIENTS WITH IMPLANTABLE CARDIOVERTER DEFIBRILLATORS- A META-ANALYSIS.
JK Bissett, ZM Matin, S Mitra, M Leonardi and R Sachdeva, Little Rock, AR. University of Arkansas for Medical Sciences
ABSTRACT: Recent studies suggest that sudden arrhythmic cardiac death (SCD) is an important cause of mortality amongst the patients with Chronic Kidney Disease (CKD). Current therapy may not have resulted in improved survival for patients with CKD and Implantable Cardioverter Defibrillator (ICD). In our quest for answering, which patients should receive an ICD in patients with chronic renal disease? Purpose of this study was to compare the survival of patients with an ICD and with or without CKD. We have found that there is a need of streamlining the data that are presently available with respect to diagnosing and subsequent classification of the renal disease and the variables associated with that and the ICD implantation. We conducted a meta-analysis of the published articles on this topic using Revman5® for reviewing articles. On the basis of a standardized form created just for our study, we gave a score to all the selected studies. We had first and second authors as the two main reviewers; third and fourth authors were provisional reviewers and fifth author was the main arbitrator. For final selection of the articles, the two main reviewers were barred to look at the author and institution, to reduce publication bias. Finally thirteen (13) articles were selected for analysis from the collection of all one hundred fifty two (152) articles gathered from the search. Inclusion and exclusion criterion was based on scoring in the standardized form. Selection process was stringently dependant on the type of study, patient selection, and availability of all cause mortality data, complete follow up with duration and clarity in avoiding confounders and bias. Funnel plot and Forrest plot were constructed. Meta Analysis showed GFR is a strong predictor of survival in patients with ICDs. For patients with ICD and CKD vs. ICD alone, the odds ratio for death within 3 years was 1.5 for mild CKD (GFR- 35-50 ml/min/1.73m2) and 3.0 for severe CKD (GFR<35 ml/min/1.73m2), P<0.01. We concluded that CKD remains an important predictor of survival in patients with ICDs. Treatable factors need to be identified to improve the patient selection. Additional studies are needed to select patients with CKD who will have prolonged survival with ICD therapy.
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POLYAMINES DETOXIFY THE PROLONGATION OF PROTHROMBIN TIME BY ACETALDEHYDE.
AS Brecher and A Riaz, Bowling Green, OH. Bowling Green State University
Naturally occurring bioamines, such as putrescine, cadaverine, agmatine, spermidine, and spermine, were tested at pharmacological levels for their capacity to affect prothrombin time (PT). Each of the bioamines tested prolonged PT with decreasing orders of sensitivity being agmatime > spermidine > spermine > putrescine > cadaverine. The respective mMolar concentrations which exhibited prolongation in statistically significant concentrations were: 1mM, 3mM, 3mM, 6mM, and 10mM, respectively. Acetaldehyde (AcH) prolongs PT. Since amines react with AcH to form Schiff bases, the bioamines were tested for their potential to affect the prolongation of PT by AcH. For each bioamine tested, it was observed that mixtures of bioamines with AcH, upon pre-incubation at RT for 20 min prior to addition to plasma for a further 20 min (at RT) generated a major reduction in the prolongation of clotting time, from that of AcH alone. Sequential addition of AcH first and bioamine to plasma second or bioamine first and AcH second to plasma, generally lowered prolongation of PT to a lesser extent. These results suggest that interaction of AcH, the primary intermediate in the metabolism of ethanol, with highly reactive bioamines may affect the physiological as well as pharmacological roles/functionality of the bioamines in vivo by diminishing the levels of free amines. (The authors express their appreciation to Mr. Robert Harr, Chair, Medical Technology program of BGSU for the generous gift of coagulation reagents.)
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HEARTS BROKEN IN THE STRESS ECHOCARDIOGRAPHY LABORATORY.
A Brofferio, CR Hubbard, D Capriles, A Qureshi and J Shirani, Danville, PA. Geisinger Medical Center
Background. Transient ventricular regional ballooning (TVRB, broken heart, takotsubo cardiomyopathy) is characterized by acute onset of left (with or without right) ventricular regional (usually apical) wall motion abnormality in the absence of obstructive epicardial coronary artery disease (CAD). The etiology of this syndrome remains uncertain, however, cathecholamines are believed to play a central role in pathogenesis of the condition. Emotional and physical stress often precipitate TVRB and other diseases known to cause increased circulating cathecolamine levels, such as pheochromocytoma, may present with a similar clinical picture. Exogenous cathecolamines, such as used during dobutamine stress echocardiography (DSE), have not been reported to result in TVRB. We report 3 such patients seen during a 4-year period in our laboratory. Methods and results. The 3 patients consisted of 2 older (postmenopausal) women (ages 61 and 74 years) and a young man (35 years old) with hypertension, hypercholesterolemia and chronic renal failure. Baseline echocardiograms showed no left ventricular (LV) regional wall motion abnormality (RWMA) in the 3 patients. At a peak dobutamine infusion rate of 30-50 mcg/kg/min (and 0.3 and 2 mg of atropine in 2 patients), corresponding to a heart rate of 113-157 beats/min (77-85% of predicted maximum for age), ischemic LV RWMA was noted in apical (n=3), inferior (n=3), anteroseptal (n=1) and posterior (n=1) regions. Two patients showed transient ST segment elevation on 12-lead electrocardiogram. Urgent coronary angiography showed no significant epicardial CAD and LV angiography revealed typical takotsubo-like systolic deformity in each case. Recovery was complete in all 3 patients within a few days of observation and initiation of beta blocker therapy. Conclusion. High dose dobutamine as used during DSE may precipitate LV regional ballooning in a rare patient. Diastolic dysfunction as seen in advanced age and/or hypertension and chronic renal failure may be the predisposing factor for DSE-induced TVRB.
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ASSOCIATIONS WITH TREATMENT COMPLETION IN DRUG COURT.
RT Brown, Madison, WI. University of Wisconsin School of Medicine & Public Health
Aims: The current study aimed to determine associations between client characteristics and substance abuse treatment completion among participants in a drug court treatment program. Design: Retrospective cohort study. Setting: A single drug court treatment program in a Midwestern U.S. state. Participants: All participants (N = 573) in a single drug court from years 1996 through 2004. Measurements: Data on drug court clients included: (1) demographic indicators (age, gender, ethnicity), (2) socioeconomic indicators (employment status, monthly income), (3) social support indicators (marital status, other individuals in the home), (4) substance use history (primary/secondary substances, frequency of use, duration of use, route of use, prior treatment contacts), (5) criminal justice history (offenses, misdemeanors, felonies, jail terms, prison terms, prior probation/parole), (6) treatment modality (residential vs. outpatient) and (7) binary indicator of client completion/failure to complete substance abuse treatment during participation in drug court. Stepwise multivariate logistic regression analysis yielded a final model of indicators associated with failure to complete treatment. Findings: Unemployed status, lower educational attainment, and the presence of a cocaine use disorder were associated with failure to complete substance abuse treatment. No indicators of criminal justice history attained statistical significance.


110
SYNAPTIC RESPONSES TO HIGH FREQUENCY ACTIVATION OF REGENERATED IA AFFERENTS.
K Bullinger and T Cope, Dayton, OH. Wright State University
Regeneration of a cut muscle nerve, even under favorable conditions, fails to restore the homonymous stretch reflex. Our earlier studies suggest that abnormalities in intraspinal circuitry contribute to this failure. Here we test the possibility that recovery from nerve injury is limited by malfunction within the CNS, either in intraspinal conduction of action potentials or in synaptic transmission with motoneurons. Central conduction and/or transmission, although competent at low frequency (1pps), are suspect at physiologically relevant frequencies, since stretch activation of regenerated primary muscle stretch afferents produces no synaptic excitation in 2/3 motoneurons in rats (Haftel et al., J. Neurosci. 2005). To test for high frequency conduction/transmission failure we measured the short latency EPSPs recorded intracellularly from in medial gastrocnemius (MG) motoneurons during a train of electrical stimuli delivered to the MG nerve at group I strengths below motoneuron threshold. The stimulus train simulated group IA firing patterns observed during ramp-hold-release stretch. EPSP trains were recorded in adult, female Wistar rats that were either untreated or studied 6-7 months after the MG nerve was cut and immediately rejoined surgically. Whether in control or regenerated circuits, the peak amplitudes of EPSPs measured at various points during the train, e.g. maximum and steady-state stimulation rates (corresponding to afferent firing at the ramp peak and at the end of the hold phase of muscle stretch) demonstrated little reduction (depression) from peak EPSP amplitude at low frequency (<25%). There was a slight tendency for greater depression of EPSPs in rats with regenerated compared with untreated MG nerves, respectively; amplitude ratios: (1) EPSP at ramp-peak frequency/initial EPSP = 0.93±0.30 (n=17) vs. 1.14±0.35 (n=37) (p=0.04) and (2) EPSP at end of hold phase frequency/initial EPSP = 0.90±0.23 vs. 1.06±0.33 (p=0.08). These findings demonstrate that the regenerated IA-motoneuron circuit is not abnormally susceptible to high frequency depression (see also Mendell et al., J. Neurophysiol. 1995), leading us to turn attention next to suppression of the stretch reflex by extrinsic spinal circuits.
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INTRACRANIAL HEMORRHAGE POST CRANIAL IRRADIATION; A CASE OF SECONDARY MOYAMOYA DISEASE.
TN Casimire and P Atwal, Brooklyn, NY. SUNY Downstate Medical Center
Background: Cranial radiation for childhood tumors is associated with many adverse effects. Although the harmful effects of irradiation on the developing CNS have been well documented there are few human studies that have evaluated its effects on vascular injury. The incidence of post radiation arteritis is about 3.5% and is described as stenosis of the internal carotid arteries (ICA) accompanied by the development of a cloud of collateral “moyamoya” vasculature. We present a case of secondary moyamoya disease presenting as intracranial hemorrhage in a patient with history of cranial irradiation in childhood. Case: A 23 year old male with history of neurofibromatosis type I treated at 3 years of age with cranial irradiation with subsequent normal development presented with sudden onset of severe headache followed by altered mental status and right hemiparesis. CT head revealed bilateral basal ganglia hemorrhage. Follow up CT/MR angiogram of the head revealed bilateral carotid artery stenosis and moyamoya type anastomosis. Patient underwent emergent craniotomy with shunt placement and drainage with subsequent improvement in neurologic status. Discussion: Moyamoya disease is a cerebrovascular arteriopathy of unknown etiology resulting in progressive narrowing of the intracranial ICA which can be a cause of stroke and TIA in adult and pediatric population. Cranial irradiation has been documented as a cause of secondary moyamoya disease or moyamoya syndrome. Patients who receive radiation that encompassed the circle of Willis or who have neurofibromatosis type 1 are at increased risk of developing moyamoya-like vascular changes. Although primary moyamoya disease can present as intracranial hemorrhage in adults, secondary moyamoya disease due to prior cranial irradiation presenting with intracranial hemorrhage is rare and is attributed to rupture of transdural and pial anastomotic channels. Formal studies comparing the incidence of intracranial hemorrhage in these diseases is required to ascertain any possible differences in pathophysiology that could assist in development of early detection and prevention.
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PRELIMINARY DATA ON ANTICIPATION OF THE DIFFICULT AIRWAY: THE PREOPERATIVE AIRWAY ASSESSMENT FORM AS AN EDUCATIONAL AND QUALITY IMPROVEMENT TOOL.
D Cattano, S Sridhar, Y Khalil, C Smallwood and CA Hagberg, Houston, TX. The University of Texas Health Science Center at Houston
The first duty of an anesthesiologist is to maintain a patent airway. Loss of airway access leads to hypoxia and brain damage in as little as 3 minutes. Clinical examination for predictors of a difficult airway is an essential part of pre-anesthetic evaluation. The American Society of Anesthesiologists (ASA) has developed guidelines to help identify patients with a potentially difficult airway (1), but a standardized assessment tool has not been developed or enforced. We have developed a new preoperative airway assessment form to help focus the anesthesiologist toward factors that have been identified as contributory to airway difficulty (1). This study is designed to compare the use of that form to a commonly used one to determine if its use improves patient safety, patient management, and resident education. After Institutional Review Board approval, resident anesthesiologists were randomized to use either the new airway assessment model (new form) or a standard preoperative evaluation (old form). Additionally, all patients included in the study underwent an airway evaluation using the new form by a skilled provider dedicated to airway assessment only. We excluded patients less than 18 years of age, patients with established airway access, and patients not undergoing an airway intervention. Physical exam assessed body mass index (BMI), neck circumference, inter-incisor distance, thyromental distance, sternomental distance, and standard Mallampati class. Additionally, cervical mobility, jaw mobility, and a focused history relating to the airway were assessed. Postoperative data were collected on the result of the airway intervention and the presence of any difficulties. We have screened 1832 patients with the new preoperative airway assessment model with a mean age of 47.72 ± 16.7 years (969 males/863 females). The mean BMI was 29.33 ± 8.1 kg/m2. Of all patients, 38 (2.1%) reported a history of difficult airway. We have collected postoperative information on 880 patients. Difficult mask ventilation was encountered in 64 (7.3%), difficult laryngoscopy was encountered in 47 (5.3%), and difficult intubation in 57 (6.5%). Of the postoperative data sets collected, 373 were from residents who completed the old form. The residents who utilized the new form predicted difficulty with a false negative prevalence of 7.2% and a false positive prevalence of 13.1%, compared to those who used the old form who had a false negative prevalence of 12.8% and a false positive prevalence of 10.7%. The skilled provider had a false negative prevalence of 4.6% and a false positive prevalence of 12.7%. The residents using the new form predicted difficulty with false negative prevalence of 7.9% for mask ventilation, 7.6% for laryngoscopy, and 10% for intubation. This is compared to false negatives for the skilled provider of 3.9%, 2.9%, and 1.5% respectively. Our results suggest that a systematic approach to a thorough airway evaluation may increase successful prediction of a difficult airway. Given the relatively rare nature of a difficult airway, even a small decrease in false negative prediction may prove to be of great benefit to patient safety in terms of increased preparedness. The new form may be a useful tool in resident education of preoperative airway assessment, as those using the new form had less false negative predictions. Finally, there may be a practice management implication if this study shows that using a new preoperative assessment form should become standard of practice for airway assessment. 1. The American Society of Anesthesiologists. Practice Guidelines for Management of the Difficult Airway. Anesthesiology 2003; 98:1269-77.
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RANOLAZINE BLOCKS FOCAL ENDOCARDIAL ISCHEMIC VENTRICULAR TACHYCARDIA IN VIVO AND TRIGGERED ACTIVITY IN VITRO.
A Chaudhary and JB Martins, Iowa City, IA. University of Iowa
Introduction: Ranolazine (RAN) is a novel anti-anginal with IKr and INa blocking properties which does not produce torsades de pointes, and is effective against atrial fibrillation. The purpose of the present study is to investigate anti-arrhythmic effects against ischemic ventricular tachycardia (VT). Methods: Anesthetized, open chest dogs (n=8) were instrumented with 23 risk zone multipolar plunge electrodes recording up to 3 bipoles each, before and after acute left anterior descending coronary artery occlusion. VT was induced twice with extrastimuli and then RAN (0.1 and 1 mg/kg) was given iv. 3-D activation mapping helped to identify mechanisms of VT evaluated blindly off line. Focal endocardium excised from ischemic sites was studied in vitro using standard microelectrode techniques with normal Tyrode’s solution and RAN at 10-8 to 10-6 M. Results: (*=p<0.05) Of 8 dogs studied RAN at 1 mg/kg blocked induction of VT in 4 of 4 having an endocardial focus. However induction of reentry VT was not blocked in 0 of 4 dogs. No pro-arrhythmia, including induced or spontaneous VT, was observed. Refractory period, conduction velocity and arterial pressure were not altered by RAN. In vitro, action potentials (APs) changed incrementally with maximal effects at 10-6M RAN, decreasing resting membrane potential from -90±6 to -74±3* mV, decreasing AP amplitude from 85±4 to59±5* mV and shortening AP duration at 90% from 214±17 to165±23* msec and AP duration at 50% from 168±12 to 119±14* msec. With isoproterenol at 5x10-7 M, delayed afterdepolarizations (DAD) and triggered activity (TA) occurred in 4 of 6 experiments. RAN prolonged the DAD interval from the last paced complex to peak from 1.0±0.3 to 2.3±0.3* sec and prevented TA in 3 of 4. Conclusion: Ranolazine in therapeutic concentration achievable in vivo may be anti-arrhythmic for triggered VT in acute ischemic myocardium.
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INCUBATION MODEL FOR THE STUDY OF MOUSE HEART MITOCHONDRIA DURING ISCHEMIA.
Q Chen and E Lesnefsky, Richmond, VA. virgenia Commonwealth University
Mitochondrial dysfunction plays a critical role in ischemia (ISC) and reperfusion (REP) injury, heart failure, and cardiomyopathy. Many transgenic models are available for the study of potential mechanisms of these diseases. Since the size of the mouse heart is much smaller than that of the rat and rabbit, it is necessary to pool several mouse hearts together to generate an adequate amount of mitochondria for functional analysis. Langendorff perused isolated hearts or in vivo ligation of a coronary artery are the most popular models for the study of ISC and REP in the mouse. However, mitochondrial isolation frequently requires pooling of several hearts, thus the use of multiple time-intensive procedures make the study of mitochondrial function more difficult. Thus, we developed an in vitro model to rapidly screen for the tolerance of murine mitochondria to ISC. ISC was modeled by the incubation of isolated hearts in 0.9% NaCl buffer for 30 min at 370C, allowing the easy pooling of three mouse hearts together for one mitochondrial isolate. In order to maximize mitochondrial yield, we used protease treatment of the pooled hearts. Control hearts were kept on ice for the same period of time to await processing. ISC decreases oxidative phosphorylation and causes cytochrome c release. We tested if ISC in this model leads to mitochondrial damage. Wild type mouse hearts were used in this initial study. One mixed population of mitochondria was isolated using protease treatment of the pooled hearts following homogenization and differential centrifugation. ISC decreases ADP-stimulated state 3 respiration, but it did not increase ADP-limited state 4 respiration. It also decreases cytochrome c content without alteration of apoptosis inducing factor (AIF). Thus, this incubation model mimics the Langendroff or in vivo models to induce ischemic damage to mouse mitochondria. Time courses of ISC, response to variations in buffer composition, and cell permeable interventions can be studied. In contrast to anoxia-reoxygenation of isolated mitochondria, mitochondria remain exposed to the cellular milieu during ISC. This model provides a relatively high-throughput approach to screen the ISC tolerance in different transgenic models, and allows an initial screen to determine models where the study of REP using isolated heart perfusion or in vivo regional models may be of interest.


	
	State 3 (nAO/min/mg) 
	State 4 (nAO/min/mg) 
	Cytochrome c (nmol/mg) 

	control (n=4) 
	284±22 
	52±6 
	0.35±0.02 

	ischemia (n=4) 
	197±13* 
	62±7 
	0.28±0.03* 



Mean ± SE, *P<0.05 vs. control
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REPORT OF ELDER SELF-NEGLECT AND MORTALITY IN A COMMUNITY-DWELLING POPULATION.
X Dong, T Fulmer, M Simon, C Mendes de Leon, C Dyer, G Paveza and D Evans, Chicago, IL, New York, NY, Houston, TX and New Haven, CT. Rush University Medical Center
Background: Elder self-neglect is a pervasive public health issue. National Center on Elder Abuse defines self-neglect as the behavior of an elderly person that threatens his/her own health or safety. Estimates suggest that self-neglect account for 1.2 million cases annually in the US and that self-neglect reports maybe on the rise. However, the independent contribution of self-neglect being recognized by others to overall mortality remains uncertain. The objective of this study was to examine the relationship of self-neglect report to social services agency to all-cause mortality among a community-dwelling elderly population. Methods: Population-based study conducted from 1993-2005 in a geographically defined community of 3 adjacent neighborhoods in Chicago, IL. Community-dwelling subjects who were participating in the Chicago Healthy Aging Project (CHAP), a longitudinal, population-based, epidemiological study of residents over 65 years-of-age. A subset of these subjects had self-neglect reported to the Chicago Department on Aging (CDOA). Self-neglect was reported to the CDOA and mortality was ascertained using the National Death Index (NDI). Cox proportional hazard models were used to assess independent effects of self-neglect reporting to the risk of all-cause mortality using time-varying covariate analyses. Additional analyses were performed by stratifying cognitive function and physical function, in order to explore the contribution of these factors to self-neglect reports and all-cause mortality. Results: Of 9,205 CHAP participants, 1,477 participants had been reported for self-neglect. Participants were followed for a median of 4.8 years, during which 3,509 deaths occurred. After adjusting for age, gender, race, education, income, medical comorbidities, global cognitive function, physical performance testing, body mass index, smoking, depressive symptomatology and social network, self-neglect report was associated with a significant increase in risk for mortality (HR, 4.47, 95%CI, 4.04-4.95). Further stratified analyses revealed that self-neglect report is associated with significant increase in risk for mortality across different levels of cognitive function and physical function (Table 1). Lastly, interaction term (self-neglect x physical function) analyses suggest that those with higher levels of physical performance testing score may have higher risk for mortality (HR, 1.04, 95% CI, 1.01-1.06). Conclusion: Self-neglect report to social services agency is independent associated with highly increased risk of mortality. In addition, those with higher levels of cognitive and physical function also had significant increased risk of mortality. Our results not only suggest that self-neglect recognized by others have increased risk of mortality, but also challenge the existing belief that self-neglect and its adverse outcome only occur among the most cognitive and physical frail aging population. Further studies are needed to better understand other health outcomes associated with elder self-neglect and racial/ethnic differences in these health outcomes.

Table 1: Mortality and Elder Self-Neglect Report Stratified by Quartiles of Cognitive Function and Physical Function

	Cognitive Function Quartiles 
	Parameter Estimates
	Standard Errors
	HR (95% CI)
	P value

	Group 1 (lowest)
	1.36
	0.19
	3.89 (2.63-5.75)
	<0.001

	Group 2 
	1.39
	0.11
	3.99 (3.19-4.99)
	<0.001

	Group 3 
	1.56
	0.09
	4.75 (4.01-5.61)
	<0.001

	Group 4 (highest)
	1.55
	0.09
	4.72 (3.96-5.62)
	<0.001

	Physical Function Quartiles
	
	
	
	

	Group 1 (lowest)
	1.38
	0.08
	3.96 (3.39-4.61)
	<0.001

	Group 2
	1.58
	0.12
	4.86 (3.87-6.12)
	<0.001

	Group 3
	1.59
	0.10
	4.91 (4.03-5.97)
	<0.001

	Group 4 (highest)
	1.80
	0.19
	6.07 (4.21-8.77)
	<0.001
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TNF-α AND NF-κB ARE CENTRAL COMPONENTS OF THE HUMAN ALVEOLAR MACROPHAGE RESPONSE TO B. ANTHRACIS SPORES.
M Dozmorov, W Wu, K Chakrabarty, J Booth, RE Hurst, K Coggeshall and JP Metcalf, Oklahoma City, OK. University of Oklahoma Health Sciences Center
Bacillus anthracis is a gram-positive, aerobic, spore-forming, rod-shaped bacterium which has recently been used as an agent of bioterrorism. Because there is a significant delay between the initial contact of the spore with the host and clinical evidence of disease, there appears to be temporary containment of the pathogen by the innate immune system. Contact with the human alveolar macrophage (HAM) plays a key role in the innate immune response to B. anthracis spores. Therefore, the early macrophage response to anthrax exposure is important in understanding the pathogenesis of this disease. We exposed HAM to B. anthracis Sterne spores at an MOI of 1 for 6 hours. RNA was extracted from HAM and analyzed by the Affymetrix Human Genome U133 Plus 2.0 Array. The transcriptional profile of B. anthracis spore-treated HAM was compared with mock infected cells, and differentially expressed genes were identified. The majority of genes modulated by spores were upregulated, and a lesser number were downregulated. The data was subjected to Ingenuity Pathway analysis, the Database for Annotation, Visualization and Integrated Discovery (DAVID) analysis, and the Promoter Analysis and Interaction Network Toolset (PAINT). Among the upregulated genes, we identified a group of chemokine ligands, apoptosis genes and, interestingly, keratin filament genes. Central hubs regulating the activated genes were TNF-α, NF-κB and their ligands/receptors. Other activated genes included IL-1α and IL-18. RNA for these, and several additional cytokines including IL-1β, IL-6, IP-10 and GM-CSF, were differentially expressed from 1.6- to 27-fold. The microarray cytokine data is consistent with our previously published findings which demonstrated that there was 4- to 43-fold induction of these cytokines at the transcriptional and translational levels as determined by RNase protection assays and ELISA. The PAINT analysis revealed that the majority of the genes affected by spores contain the binding site for c-Rel, a member of the NF-κB family of transcription factors. Other transcription regulatory elements contained in many of the upregulated genes were c-Myb, CP2, Barbie Box, E2F and CRE-BP1. This study is the first detailed microarray analysis to describe the HAM response to B. anthracis.
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ALTERED PAIN PROCESSING IN PATIENTS WITH RESTLESS LEGS SYNDROME.
R Edwards, Chestnut Hill, MA. Brigham & Women's Hospital / Harvard Medical School
To date, a confluence of laboratory, clinical, and epidemiologic studies have suggested that sleep disruption results in enhanced pain perception and pain report. Moreover, longitudinal research has noted that individuals who suffer from significant sleep disturbance are at elevated risk for the future development of pain complaints over time frames from as short as 1 year to as long as 30 years. Accordingly, there has been a good deal of recent interest in characterizing potential abnormalities of pain processing in patients with a variety of sleep disorders. Restless Legs Syndrome (RLS) is a neurological sleep disorder affecting up to 5% of the population. Its symptoms show circadian variability, with a worsening in the evening, and include dysesthetic sensations in the legs along with an urge to move. RLS sufferers often demonstrate profound sleep disruption and reduced quality of life. In recent years, substantial comorbidities have been noted between RLS and a number of chronic pain conditions such as fibromyalgia. Such observations have led some researchers to suggest that RLS should perhaps be categorized as a sensory disorder as well as a motor disorder. To date, however, only a few small studies have investigated potential abnormalities in pain perception in RLS patients. The aim of this study was to evaluate psychophysical responses to noxious thermal and pressure stimuli in both treated and untreated RLS patients, compared to matched controls. A total of 35 patients (20 treated, 15 untreated) with a confirmed diagnosis of RLS (54% female, mean age=61) were compared to 22 controls who were matched for sex and age, and who had no history of RLS or related sleep disorders. RLS patients demonstrated somewhat reduced heat pain thresholds (assessed on the forearm) relative to controls (p< .07). Pressure pain thresholds assessed on the trapezius muscle, quadriceps, and proximal interphalangeal joint of the thumb were also lower among RLS patients (p’s< .05). Moreover, significant group differences emerged on measures of temporal summation of heat pain (p’s< .05), an index of spinal sensitizability that reflects aberrant central nervous system facilitation of pain transmission, with RLS patients demonstrating enhanced temporal summation of pain relative to controls. The groups of treated and untreated RLS patients were virtually identical in their pain responses, suggesting that pharmacologically ameliorating RLS symptoms may not result in normalization of nociceptive processing. Collectively, none of the differences between RLS patients and controls were attributable to pain-related psychosocial processes, as the groups did not differ in reports of stress, depression, or anxiety. However, both treated and untreated RLS patients reported disrupted sleep relative to controls, and indices of poor sleep were related to enhanced pain sensitivity. Globally, these findings suggest that central nervous system pain processing may be dysregulated in RLS, perhaps as a consequence of disrupted and shortened sleep periods, which may have lifelong implications for pain-related quality of life in these patients. RLS patients, even those whose symptoms are effectively managed, show enhanced sensitivity to pain and may be at elevated long-term risk for the development or maintenance of persistent pain conditions. Further studies in larger samples may help to illuminate the etiopathophysiology of these alterations in sensory processing of pain-related information, which could improve the prospects for pain management in RLS patients.
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SERUM B12 IS OFTEN ELEVATED IN PATIENTS THAT RECEIVE LONG-TERM PARENTERAL NUTRITION (PN), BUT IS NOT A MARKER OF PARENTERAL NUTRITION ASSOCIATED LIVER DISEASE (PNALD).
I Elkhatib, X Ding, S Rao, S Polensky, JP Fryer and A Buchman, Chicago, IL. Feinberg School of Medicine, Northwestern University
Serum B12 concentration is increased in patients with certain liver injuries, including acute hepatitis and hepatocellular carcinoma. This phenomenon is predominately caused by cobalamin release during hepatic cytolysis and/or decreased cobalamin clearance by the affected liver. It has often been observed that patients on chronic PN have elevated serum B12 concentrations. We hypothesized that serum B12 concentration might become elevated in early PNALD and would reflect the disease severity. Methods: We retrospectively evaluated 16 patients that received long-term PN (3 M 13 F, aged 42-78 ) who received at least one liver biopsy for presumed PNALD. Patients had received PN for a mean of 6.1 years and at the time of biopsy were receiving PN 2 -7 days a week (mean 4.7 days) Mean daily dose of B12 was 3.5 mcg. Liver biopsies were evaluated and prospectively scored for pathology using three independent scoring systems validated for NASH and NAFLD (Brunt, NAS and Dixon methods), assigning numeric values to degrees of steatosis, inflammation and fibrosis. Serum B12 concentration and hepatic chemistries (AST, ALT, alk phos, and bili) were recorded from around the time of the biopsies. Pearson correlation coefficients were obtained between biopsy scores, serum B12 concentration and serum hepatic chemistries. Results: A total of 23 biopsies were available from 16 patients. Serum B12 concentration and hepatic chemistries were available for all biopsy times. Mean serum B12 concentration was 612 +/- 247 mcg/ml). The mean daily IV B12 dose was 3.5mcg +/-0.3. Mean NAS score was 2+/-1.4, mean Brunt score was 0+/-0.5, and mean Dixon score was 1+/-0.6. Pearson correlation coefficients between serum B12 concentration and liver biopsy scores were 0.02, 0.01 and 0.07 for the NAS, Brunt and Dixon scores respectively. B12 concentration also failed to correlate with hepatic chemistries. There was a mild correlation between serum B12 levels and exogenous B12 daily dose via TPN (r=O.20). Conclusion: Elevated serum B12 concentration is commonly encountered in patients that receive long-term parenteral nutrition. This does not appear to be an indicator of hepatic pathology; rather it more likely reflects the provision of excessive intravenous vitamin B12.
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A NOVEL BEDSIDE TOOL FOR EVALUATING INTRACARDIAC PRESSURES USING ULTRASOUND: THE NICHE™ STUDY (NON-INVASIVE CARDIAC HEMODYNAMIC EVALUATION).
SE Fedson, S Rajendran, A Shinde, AS Anderson, KJ Yeo and AY Kim, Chicago, IL and Aurora, IL. The University of Chicago
INTRO: Clinical assessment of cardiac hemodynamics is challenging. The gold standard for intracardiac pressure measurement is right heart catheterization (RHC). A reliable non-invasive method of intracardiac pressure assessment would have clinical utility. We hypothesized that ultrasound (U/S) assessment of the right internal jugular vein (IJ) using our predictive tool would correlate with directly measured intracardiac pressures. We report the data from the Non-Invasive Cardiac Hemodynamic Evaluation (NICHE™) Study. METHODS: Forty-two consecutive patients undergoing RHC were enrolled in this study. The right jugular venous pulsation (JVP) was measured and U/S assessment of the IJ was performed with a vascular ultrasound device while the patient was supine. RHC via IJ was performed thereafter. An a priori algorithm (NICHE™) of IJ characteristics was used to predict pressures. NT-proBNP and standard biomarkers were also measured. Correlation of NICHE™ algorithm and measured JVP and intra-cardiac hemodynamics were compared by ANOVA and corrected Spearman coefficients calculated. RESULTS: U/S assessment using the NICHE™ algorithm strongly correlated with mean right atrial pressure (RA). The NICHE™ algorithm correctly identified patients with an RA <5 mmHg (GROUP 1) with 90% sensitivity and 91% specificity and with a Spearman rank correlation ρ=0.73. The strength of correlation with right ventricular end diastolic pressure (RVEDP) and the NICHE™ algorithm was even greater and reached a sensitivity for an RVEDP <5 mmHg of 86% and a specificity of 100% for the NICHE™ GROUP 1 with a Spearman rank correlation ρ=0.81. JVP did not correlate with RHC pressures. NT-proBNP also did not correlate with pressures. CONCLUSIONS: Small handheld U/S assessment of the right IJ using our NICHE™ algorithm strongly correlates with RHC pressures, particularly RVEDP. Physical exam is less reliable, confirming prior studies. Using the NICHE™ algorithm with a portable U/S device is an accurate, non-invasive method of assessing intracardiac pressures with potentially broad application. These results justify future studies to validate this diagnostic tool in other clinical settings.

NICHE™ Algorithm: Prediction of RHC pressures

	GROUP 
	Right IJ U/S Characteristics at Inspiration (NICHE™ Algorithm) 
	Predicted RA and RVEDP (mmHg) via NICHE algorithm 
	Right Atrial Pressure (mmHg) 
	Right Ventricular End Diastolic Pressure (mmHg) 
	Pulmonary Artery Diastolic Pressure (mmHg) 
	Pulmonary Capillary Wedge Pressure (mmHg) 
	Cardiac Output (L/min) 
	Cardiac Index (L/min/m^2) 

	1 (n=21) 
	Respiratory variation with collapse (VC) 
	0-5 
	1.95 ± 1.71 (p=0.04) 
	2.95 ± 1.50 (p=0.03) 
	9.29 ± 4.38 (p=0.03) 
	7.48 ± 3.21 (p=0.002) 
	5.87 ± 0.94 (p=0.009) 
	2.92 ± 0.46 (p=0.03) 

	2 (n=17) 
	Respiratory variation without collapse (VR) 
	>5-15 
	5.88 ± 2.83 
	7.70 ± 2.31 
	14.29 ± 6.83 
	13.53 ± 7.72 
	6.27 ± 1.39 
	3.138 ± 0.75 

	3 (n=4) 
	No respiratory variation (NV) 
	>15 
	18 ± 4 
	22.25 ± 3.86 
	25.25 ± 1.89 
	25 ± 3.56 
	5.22 ± 2.78 
	2.54 ± 1.13 
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CLOPIDOGREL-INDUCED MIXED HEPATOCELLULAR AND CHOLESTATIC LIVER INJURY: A RARE BUT SERIOUS COMPLICATION.
RK Goyal, New York, NY. Lenox Hill Hospital, NY
Drug-induced hepatotoxicity is the most common cause of acute liver failure in the United States. A wide spectrum of clinical presentations may be seen in such patients ranging from mild asymptomatic biochemical abnormalities to an acute illness with jaundice that resembles viral hepatitis. A high index of suspicion is required to diagnose drug-induced liver injury in these patients. We present second case of clopidogrel-induced mixed hepatocellular and cholestatic liver injury confirmed, with positive rechallenge test. A 78-year-old woman was admitted for right upper quadrant abdominal pain and jaundice. Her past history included coronary artery disease, gastro-esophageal reflux, hypertension and gout with no prior liver disease and alcohol use. She was started on aspirin 325 mg/day and clopidogrel 75 mg/day after percutaneous coronary intervention with drug-eluting stents 3 weeks ago. Her regular medications were valsartan, amlodipine, metoprolol, simvastatin, lansoprazole and allopurinol. All of these medications were used for more than one year with no obvious side effects. On examination, she had stable vital signs with pale conjunctivae and icterus sclera. Abdomen was soft with mild tenderness over right upper quadrant. No hepatosplenomegaly was appreciated. Guaiac testing was positive for fecal occult blood. Her hemoglobin was 8.6 g/dl and creatinine 1.9 mg/dl. Liver function tests were elevated with AST 179 U/L, ALT 234 U/L, alkaline phosphatase 1011 U/L and bilirubin 7.3 mg/dl. One unit of packed red blood cells was transfused for anemia. Clopidogrel, amlodipine, simvastatin and valsartan were discontinued for risk of possible underlying active gastrointestinal bleeding, low blood pressure, elevated liver enzymes and high creatinine respectively. Patient was started on intravenous fluids. Her hemoglobin, acute renal failure and liver biochemistry improved. Diagnostic work-up with colonoscopy, esophagogastrodudenoscopy, abdominal ultrasound, MRCP and ERCP ruled out active gastrointestinal bleeding and any obstruction in common bile duct. Clopidogrel was reintroduced on day 5 in view of risk of thrombosis of her drug-eluting stents. Liver enzymes increased rapidly thereafter. Results for infectious mononucleosis and hepatitis A, B and C serology, ANA, anti-smooth muscle antibody, ceruloplasmin, CEA and CA19-9 were negative. Drug-induced liver injury was suspected and clopidogrel was discontinued indefinitely. Liver enzymes after two weeks returned to normal. Clopidogrel is a well tolerated antiplatelet agent with bleeding, rash, vomiting and diarrhea as common side effects. Clopidogrel-induced hepatotoxicity is a rare and serious complication, and is difficult to diagnose in presence of polypharmacy and lack of liver biopsy and rechallenge test. A high clinical suspicion, positive rechallenge test and exclusion of other obvious causes confirmed diagnosis of clopidogrel-induced hepatic injury in our patient. Physicians should be highly vigilant to diagnose drug-induced liver injury, especially for a drug with rare hepatotoxicity such as clopidogrel.
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ROLE OF C-MET INTRACELLULAR TRAFFICKING IN AIRWAY EPITHELIAL BARRIER FUNCTION.
D He, R Salgia, P Kogut, J Solway, V Natarajan and Y Zhao, Chicago, IL. The University of Chicago
Role of c-Met intracellular trafficking in airway epithelial barrier function D. He, R. Salgia, P. Kogut, J. Solway, V. Natarajan, and Y. Zhao Department of Medicine, The University of Chicago, Chicago, IL, 60637 Rationale: c-Met is a receptor tyrosine kinase, which binds to hepatocyte growth factor (HGF) and mediates HGF-induced signaling and biological responses. We have shown that lysophosphatidic acid (LPA) induces serine phosphorylation of c-Met and redistribution of c-Met from the cytoplasm to cell periphery. Here we provide evidence that LPA acts as a negative regulator of lipopolysaccharide (LPS) mediated c-Met trafficking from cell-cell contact to cytoplasm and airway epithelial barrier dysfunction. Methods/Results: LPS (1-10 µg/ml) treatment of primary human bronchial epithelial cells (HBEpCs), primary rat alveolar type II cells (Rat ATII), and mouse ATII cell line (MLE12) reduced transepithelial electrical resistance (TER) as determined by ECIS. Furthermore, HBEpCs challenged with LPS showed increased c-Met phosphorylation at tyrosine (Y) 1003, but not at Y1230/Y1234/Y1235 and serine 985 residues. Down-regulation of TLR4 with TLR4 siRNA or pretreatment with c-Met tyrosine kinase inhibitor, PHA-665752 or pretreatment with PKCα inhibitor (Go6976) attenuated LPS-induced phosphorylation of c-Met at Y1003 and the decreases in TER. In contrast to LPS, treatment of cells with LPA (1 µM, 15 min) induced redistribution of c-Met and E-cadherin complex to cell periphery and increased TER; however, downregulation of c-Met by c-Met siRNA prevented LPA-induced increase in TER and E-cadherin accumulation at cell-cell contacts. Post-treatment of cells with LPA rescued the LPS-induced c-Met internalization and barrier dysfunction. Conclusions: LPS induced airway barrier dysfunction via c-Met phosphorylation at Y1003-mediated c-Met internalization was mitigated by LPA. These results suggest a protective role of LPA in LPS-induced lung injury. Supported in part by ACS-IRG-58-044-47 to Y.Z.
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INSULIN RESISTANCE, THE PREDOMINANT AND INDEPENDENT EXPLANATORY VARIABLE FOR HYPERTRIGLYCERIDEMIA.
NA Khan, W Ahmed, MS Uppal, S Pandey, N Goldenberg, P Wang and CJ Glueck, Cincinnati, OH. Jewish hospital
INTRODUCTION:Non-fasting and fasting hypertriglyceridemia(HTG)is an independent risk factor for coronary heart disease (CHD), particularly for women. Our hypothesis was that HOMA insulin resistance (IR) was a significant, independent, explanatory variable for TGs and that IR increased in a stepwise fashion with the rising TG levels. METHODS:In 2392 patients referred for diagnosis and treatment of hyperlipidemia, of whom 1385 had primary untreated hyperlipidemia (816 with TG >or=150 mg/dl), and in a free-living population study of 364 adults (the Princeton Follow-up study [PFS]), we showed that HOMA insulin resistance (IR) was a significant, independent, explanatory variable for TG levels and that IR increased in a stepwise fashion as TG categories rose from < 150 to 150-200, to 200-500, and to >500 mg/dl. Of the 2392 patients, exclusions included 622 using statins, 319 with fasting glucose >or= 126 mg/dl, 301 taking TG lowering drugs, 46 with > 6 alcoholic beverages/week, 24 receiving > 10 mg/day of Prednisone, 15 with HgA1C >or=7,11 hypothyroid, 5 on exogenous estrogens, 1 uremic (conditions overlapped, total 1007 patients), leaving 1385 patients with primary untreated hyperlipidemia. RESULTS:Of 1385 patients, and 339 PFS subjects (excluding 22 with fasting glucose >or= 126 mg/dl, 3 missing BMI), 569 (41%) and 230 (68%) respectively had TG < 150 mg/dl, 211 (15%) and 51 (15%) TG 150-200, 427 (31%) and 53 (16%) TG 200-500, and 178 (13%) and 5 (1.5%) TG > 500 mg/dl. By stepwise multiple regression with TG as the dependent variable, and age, race, gender, BMI, and IR as explanatory variables, in the 1385 patients with primary untreated hyperlipidemia, significant explanatory variables included BMI (partial R2=1.3%, p <.0001), gender (higher in men, partial R2 = 1%, p =.0001), and IR (partial R2 = 0.4%, p = .013). In 339 PFS adults, IR was a significant explanatory variable (partial R2 = 11.4%, p<.0001), as was race (higher in whites, partial R2=2.1%, p = .005), and sex (higher in men, partial R2 = 1.4%, p =.019). By stepwise logistic regression with TG categories as the dependent variable, and age, gender, race, sex and IR as explanatory variables, in the 1385 patients IR was a significant explanatory variable for increasing TG categories (OR 1.14, 95% CI 1.09-1.18, p <.0001), along with sex (males more likely in higher TG categories, OR 1.80, 95% CI 1.48-2.19, p <.0001), race (whites more likely in higher TG categories, OR 2.08, 95% CI 1.36-3.17, p=.0007) and BMI (OR 1.02, 95% CI 1.005=1.04, p = .012). For the 339 PFS subjects, IR was a significant explanatory variable for increasing TG categories (OR 1.54, 95% CI 1.32-1.81, p<.0001), as was race (whites more likely in higher TG categories, OR 3.63, 95% CI 1.97-6.67, p <.0001), and BMI (OR 1.06, 95% CI 1.008-1.10, p =.021). After covariance adjusting for age, race, sex, and BMI, in the 1385 patients, increments in HOMA IR as TG categories rose were significant, with LS means being 2.64 for TG < 150, 3.27 for TG 150-200, 3.85 for TG 200-500, and 4.12 for TG >500. Similarly, in the PFS, as TG categories rose, adjusted LS mean of HOMA IR rose, being 1.68 for TG <150, 2.34 for TG 150-200, and 3.03 for TG 200-500. In the 1385 patients, as TG categories rose, the percentage of patients with high insulin levels (>or=16 uU/ml) rose from 15% to 28% to 36% to 43% (Mantel-Haenszel X2 =76.7, p<.0001). In the 339 PFS subjects, as TG categories rose, the percentage of subjects with insulin >or=16 uU/ml rose from 6% to 20% to 30% to 40% (Mantel-Haenszel X2 = 31.4, p<.0001). CONCLUSION:HOMA IR is a significant and potentially reversible explanatory variable for TG in patients referred because of hyperlipidemia and in free-living population subjects.
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PREDICTORS OF PLASMA ALDOSTERONE IN AFRICAN AMERICANS.
S Kidambi, JM Kotchen, S Krishnaswami, CE Grim and TA Kotchen, Milwaukee, WI. Medical College of Wisconsin
Introduction: Hypertensive African Americans (AA) have relatively high plasma aldosterone (PA) and low plasma renin activity (PRA). We have previously shown that blood pressure (BP), insulin resistance (IR), and the metabolic syndrome are associated with PA in AA, however, this association of IR with PA is gender specific, present only in men. The purpose of the current study is to obtain the relative predictive values of anthropometric and metabolic parameters in determining PA concentrations in normotensive (NT) and hypertensive (HT) AA. Methods: All subjects (n=432, 51% with hypertension, 48% women) were studied on an inpatient Clinical Research Center. Exclusion criteria included diabetes mellitus and secondary hypertension. Before study, antihypertensive drugs were discontinued for at least for 1 week. The following measurements were obtained: waist circumference, BMI, body fat percentage, 24-hour systolic and diastolic BP(SBP and DBP respectively), serum and 24 h urine potassium (K+), fasting serum glucose, insulin, standing PA and PRA. IR was estimated by the Homeostasis Model Assessment (HOMA). Hypertensive state was defined as blood pressure > 130/85 mm Hg. Age, waist circumference, BMI, serum K+, 24-hour urine K+ excretion, insulin resistance (HOMA-IR) and PRA were considered in the step-wise multiple linear regression analyses to identify the best predictors of PA concentrations. Variables with correlations >0.6 were not considered together in the same model. Disease-state (NT vs. HT), and gender-specific analyses were performed. Results: Table 1 below shows baseline characteristics of subjects based on gender and BP-status. Plasma aldosterone concentrations correlated positively with BP(p < 0.01) and PRA (p < 0.05) in both overall and gender-specific analysis. In addition, PA was also correlated with BMI, waist circumference, HOMA-IR, and 24-hour urine K+ excretion in men (p < 0.01). Among hypertensives, PA correlated positively with BP(p = 0.01), HOMA-IR (p < 0.001), and PRA (p = 0.02), whereas it was associated with only PRA (p < 0.001) in normotensives. Regression analyses revealed that PRA was the only predictor of PA in the overall sample (R2: 3%, p<0.001) and in women (R2: 3%, p<0.05). However, in men, PA was predicted by HOMA-IR (R2: 9.0%, p<0.001), 24h urine K+ (R2: 4%, and p<0.01) and PRA (R2: 2%, p<0.05). PRA had the strongest predictive value for PA among normotensives (R2: 9%, p<0.001), whereas HOMA-IR (R2: 6%, p<0.001) and PRA (R2: 3%, p< 0.05) were the strongest predictors among hypertensives. The predictive value of HOMA-IR was strongest in hypertensive men (R2: 16%, p<0.001). Conclusion: PA is associated with BP in both men and women; however, predictors of PA differ based on gender and BP status. PRA is the only predictor of PA in women and in normotensive subjects, whereas IR is a stronger predictor than PRA of PA in men and in hypertensive subjects. We suggest that IR may contribute to the regulation of aldosterone in AA men and in hypertensive AA.

Table 1. Means (+SE) by gender and by BP status.

	Variable 
	Women (n=209) 
	Men (n=223 
	Normotensive (n=210) 
	Hypertensive (n=222) 

	Age 
	43.8 ± 0.5 
	43.5 ± 0.5 
	41.7 ± 0.4 
	45.5 ± 0.5***

	24 hour SBP/DBP (mm Hg) 
	128 ± 1 / 76 ± 1 
	130 ± 1 / 78 ± 1 
	116 ± 1/ 69 ± 1 
	142 ± 1/ 86 ± 1***

	Waist Circumference 
	89 ± 1 
	91 ± 1** 
	87 ± 1 
	93 ± 1***

	BMI 
	28.9 ± 0.3 
	27.5 ± 0.3*** 
	27.4 ± 0.3 
	28.9 ± 0.3***

	Percent body fat (%) 
	38.9 ± 0.4 
	24.0 ± 0.4*** 
	30 ± 1 
	32 ± 1*

	Serum insulin 
	12.15 ± 0.41 
	11.65 ± 0.45 
	11.21 ± 0.43 
	12.54 ± 0.43**

	HOMA-IR 
	1.6 ± 0.1 
	1.5 ± 0.1 
	1.5 ± 0.1 
	1.6 ± 0.1 

	Serum K+ (meq/L) 
	3.85 ± 0.02 
	3.93 ± 0.02* 
	3.93 ± 0.02 
	3.86 ± 0.02* 

	24 hr urine K+ excretion (meq/24h) 
	46 ± 2 
	49 ± 2* 
	50 ± 2 
	45 ± 2 

	PA (ng/dL) standing 
	6.9 ± 0.4 
	7.5 ± 0.4 
	6.01 ± 0.34 
	8.34 ± 0.4***

	PRA (ng/ml/hr) standing 
	1.1 ± 0.1 
	1.8 ± 0.2*** 
	2.08 ± 0.21 
	0.86 ± 0.08*** 



* p < 0.05 ** p < 0.01 ***p < 0.001
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THE ROLE OF ANXIETY AND THE PREVALENCE OF LIFESTYLE INTERVENTIONS AND COMPLEMENTARY AND ALTERNATIVE MEDICINE AMONG PROSTATE CANCER PATIENTS WITH BIOCHEMICAL RECURRENCE.
R Lee, J Hemmerich, N Kwon, M Mullaney, W Stadler, F Curlin and W Dale, Chicago, IL. University of Chicago
Introduction: Prostate cancer patients often use CAM and make other lifestyle changes. We hypothesized that among patients with biochemical recurrence, those with higher cancer anxiety levels would be more likely to report lifestyle modifications. Methods: Prostate cancer patients enrolled in a prospective cohort study of biochemical recurrence completed a questionnaire. The questionnaire asked about use of CAM therapies and other health related behavior modifications. Disease-specific anxiety was measured using the Memorial Anxiety Scale for Prostate Cancer (MAX-PC), and general anxiety was measured using the Hospital Anxiety and Depression Scale (HADS). Results: Fifty-seven percent of subjects (n=38) enrolled in this study completed the survey, with a median age of 68, mean time since primary therapy of 4 years, and a mean PSA value of 4.5ng/ml. Ninety-five percent of respondents reported making some lifestyle modification, and 58% made a change in response to their cancer diagnosis. The most prevalent health behaviors overall were exercise (68%), taking calcium (50%), prayer (41%), and increased dietary green tea (41%). Among the changes made in response to cancer, increased intake of green tea (29%) was most common, followed by use of selenium (24%) and lycopene (18%). A MAX-PC score of ≥16 was associated with making cancer-related dietary changes (75% vs. 27%; p<0.05) and using any type of cancer-related CAM therapy (88% vs. 50%; p=0.06). There were trends in the same direction for a HADS score >7 (p=0.08). Half of the subjects who reported a lifestyle modification did not discuss that modification with their cancer physicians. Conclusions: This pilot study indicates that prostate cancer patients with biochemical recurrence commonly use CAM and make other health behavior changes in response to their diagnosis, and that those with elevated cancer anxiety have significantly higher rates of such behaviors. Oncologists should ask about patients’ pre-treatment use of lifestyle modifications and CAM that may impact their clinical care.
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RELATIONSHIP BETWEEN ALCOHOL DRINKING AND AST:ALT RATIO, MCV, GGT, APOLIPOPROTEIN A AND B IN THE UNITED STATES POPULATION.
S Liangpunsakul, R Qi and DW Crabb, Indianapolis, IN. Indiana University School of Medicine
Aims: The abuse of alcohol is a major public health problem, and the diagnosis and care of patients with alcohol abuse and dependence is hindered by the lack of tests that can detect dangerous levels of drinking or relapse during therapy. In a specific clinical setting such as pre-liver transplant evaluation, such tests would be even more beneficial to ascertain that patients with alcoholic liver disease attain and continue their sobriety. The plasma levels of enzymes expressed in the liver, gamma glutamyl transpeptidase (GGT), the aspartate aminotransferase (AST) to alanine aminotransferase (ALT) ratio, and the mean corpuscular volume of erythrocytes (MCV) are among the commonly used markers to identify chronic alcohol use. More recently, apolipoproteins A and B levels were shown to be correlated with alcohol drinking. However, the ability of these markers to determine the levels of alcohol drinking was based on small prospective studies. We examined the relationship of alcohol drinking and the levels of these markers in a national population-based study. Methods: Data were analyzed from 8,708 adult participants in the third US National Health and Examination Survey (NHANESIII) after excluding subjects with iron overload, hepatitis B and C, pregnancy, and those who were on prescription drugs such as phenytoinbarbiturates, and hydroxyurea. The relationship between the amount of alcohol drinking and GGT, AST:ALT ratio, MCV, apolipoprotein A and B were analyzed and adjusted for potential liver injury risk factors. Results: The prevalence of significant alcohol drinking (defined as consumption of alcohol > 2 standard drinks/day) was 6.7%. The mean age of non-drinkers was significantly higher than those who reported significant alcohol drinking (50.5 ± 0.6 vs. 41.4 ± 1.2 yrs). The prevalence of abnormal ALT and AST (defined by using gender-specific cutoffs) was elevated with increasing alcohol consumption and after adjusting for body mass index (BMI). However, there was no significant relationship between alcohol drinking and AST:ALT ratio, when using AST:ALT > 2 as a cutoff. In the univariate analysis, the levels of MCV, GGT, apolipoprotein A and B were associated with increasing amount of alcohol drinking. In the multivariate analysis adjusting for covariates including BMI, only MCV (OR 4.93; 95%CI 2.50-9.69), GGT (OR 2.23; 95% CI 1.54-3.21), and apolipoprotein A (why change to beta coefficient? β coefficient 12.2; 95% CI 5.82-18.57) were associated with significant alcohol consumption. Conclusions: In this large, national, population-based study, MCV, GGT, and apolipoprotein A, but not AST:ALT ratio or apolipoprotein B, were associated with significant alcohol drinking. Supported by K08 AA016570 (SL).
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A DIAGNOSTIC GENOMIC SIGNATURE PREDICTS PROGRESSION IN IDIOPATHIC PULMONARY FIBROSIS.
S Ma, Y Huang, S Mitra, YA Lussier, I Noth and JG Garcia, Chicago, IL. University of Chicago
Background: Idiopathic pulmonary fibrosis (IPF) is a poorly understood chronic fibrotic lung disease. Early identification of patients with idiopathic pulmonary fibrosis (IPF) with a poor prognosis remains a challenge. We hypothesized that gene expression profiles of peripheral mononuclear cells (PMC) may discriminate between slow (SP) and rapid progressing (RP) subjects with IPF. Method: Diagnosis and classification of the rapid and slow subtypes was made based on the established clinical criteria. Total RNA from PMC of 23 IPF patients (16 SP, 7 RP) and 10 healthy individuals were arrayed (Affymetrix Exon 1.0). The sequence exonic probe sets were mapped to Affymetrix HG-U133A_2 chip for annotation. The gene expression levels were summarized from exonic probe set intensities by dChip software. Hierarchical clustering and principle component analysis (PCA) were performed using dChip and GeneSpring software. Genomic signatures were generated by Leave-one-out-cross-validation support vector machine (LOOCV-SVM) or predictive analysis of microarray (PAM) using BRB-Array tools. Gene Onyology and canonical pathway were analyzed by OntoExpress and Ingenuity Pathway Analysis software, respectively. Result: Genes differentially expressed between normal and IPF patients (p < 1e-05 and fold change > 1.8) were used for SVM analysis, resulting in a genomic classifier (p < 0.002 based on 500 permutations) containing 104 down- and 32 up-regulated genes. The PAM classifier had 14 genes, of which 13 were also indentified in the SVM classifier. The sensitivity and specificity of IPF prediction are 95.7% and 90% (PAM), and 95.7% and 80% (SVM). The leading canonical pathways of SVM classifier were immune response, T-cell receptor signaling and NF-κB signaling pathway. Unsupervised sample classification by SVM classifier using 1 - Pearson correlation for distance metric and centroid for linkage method revealed that an IPF subcluster (11 IPF samples) that was most anti-correlating to normal samples is significantly enriched with RP (7 RP samples, 2-tail Fisher’s exact test p = 0.0013). In the first component of PCA using PAM classifier, the overall Euclidian distances of RP to the normal patients were longer than those of SP. Conclusion: Two gene predictors discriminating IPF and normal samples were identified and cross-validated. Notably, compared to slow progressing IPF, the rapid progressing IPF samples displayed larger separation from the normal samples by these genomic signatures. While a larger independent validation study is currently underway, these results indicate that genomic strategies may be a useful and powerful tool in sub-phenotyping patients with acute and chronic lung disease. New experiment is being organized for independent validation. Funding: Pulmonary Fibrosis Foundation, NIH-HL080513

Predictive Analysis of Microarray (PAM) classifier between IPF and normal samples
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PAM classifier was generated by BRB-Array Tools. Sensitivity and specificity for prediction of IPF is 95.7% and 90%, respectively.
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CORRELATION OF FLUCTUATING OZONE LEVELS WITH HOSPITAL AND EMERGENCY DEPARTMENT ADMISSIONS FOR CHEST PAIN OR ACUTE CORONARY SYNDROMES.
C Maugans, B Grier, D Humera, C Jones, S Sheldon, J Vacek and M Wiley, Kansas City, KS. University of Kansas Medical Center
Background The government operates an Air Quality Index (AQI) and monitors daily ozone levels in order to observe pollution and health hazards. Respiratory morbidity has been well-linked with increasing levels of air pollution, but cardiac morbidity has been less studied. We sought to determine if fluctuating AQI and ozone levels would have a relationship with the number of patients presenting to the hospital for cardiac symptoms.<space> Methods We retrospectively reviewed 1,140 patients admitted to the University of Kansas Hospital or that presented to the emergency department starting June 1, 2007 to August 14, 2007 with symptoms of chest pain or acute coronary syndromes. The air quality data was then reviewed for ozone concentration, AQI, and the individual components of AQI: nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), and particulate matter (PM), retrieved from the Missouri Environmental Protection Agency for the same dates. This information was broken down so we could compare daily admits versus daily air quality to determine an existing correlation for those patients with cardiac symptoms. Results Analysis indicates that short-term exposure of certain components of air quality correlated with increased admissions for cardiac symptoms. Ozone levels ranged from 0.02 - 0.095 parts per million (PPM) and showed an increase in the frequency of daily cardiac admissions by 5.46% for every 0.01 PPM rise in ozone (R2 = 0.041). The calculated AQI range varied from 20 - 120.6 units and was associated with a 4.27% increase in daily admits for every increase in the index by 10.0 units (R2 = 0.052). The other components of ozone including NO2, SO2, CO and PM showed negligible or no significant correlation with elevated levels and increased frequency of cardiac admissions. Conclusion The data suggests that there may be a trend in admissions for chest pain or acute coronary syndromes that correlate to elevated levels of ozone and the AQI, while increased levels of NO2, SO2, CO, and PM do not demonstrate a notable impact in daily cardiac morbidity.
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THE 2 YEAR STABILITY RULE FOR A PULMONARY NODULE: AN URBAN LEGEND?
RG Michel, KR Jones, NN Daher, JP Metcalf, GT Kinasewitz and JI Keddissi, Oklahoma City, OK. University of Oklahoma Health Sciences Center
Introduction: A solitary pulmonary nodule is defined as a single, radiographically visible lesion that is within and surrounded on all sides by pulmonary parenchyma. It is widely held that a nodule which remains stable for 2 years is benign. This is based on data that is currently being reconsidered. The purpose of this study was to determine whether 2 years of stability is indeed sufficient to exclude malignancy. Methods: All patients seen at the Oklahoma City VA thoracic oncology clinic between 1999 and 2008 were evaluated. Those with a radiographically stable lung nodule after a 2 year follow up were evaluated. Imaging beyond the 2 year stability period, as well as the patients' clinical outcome, were reviewed. Results: A total of 1560 patients were evaluated in our clinic during the 9 year period; 53 (3%) patients had nodules that were radiographically stable over 2 years at which time they were initially deemed to have a benign lesion. Four patients had 2 nodules each, for a total of 57 nodules that are included in our analysis. Fifty two patients were male, with an average age of 63±10 years. Fifty one patients were smokers with an average of 52±26 pack-years. The size of lesions ranged from 0.3 to 4.5 cm (mean 1.3±0.8 cm). Most lesions occurred in either the right upper lobe (33%) or the left upper lobe (21%). Beyond the 2 year stability period, follow up imaging averaged 1.6±1.7 years. Of the 53 patients, 3 had new nodules, and an additional 3 patients had an increase in the known nodules (11%, 95% confidence interval 4 to 23%). Of the 6 patients, 3 were diagnosed with non-small cell lung carcinoma. The remaining 3 are without diagnosis (two requested radiographic follow up only, one refused work up). Of the 47 patients with stable nodules, 6 patients died an average of 2.4±1.3 years beyond the 2 year stability period. No death in this group was from malignancy. Conclusion: Our data suggest that even if a lung nodule is stable over a two year period, malignancy cannot be entirely ruled out. Further evaluation is warranted.
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THE EFFECTS OF CORTICOSTEROIDS AND INFLAMMATION ON MEMORY IN PEDIATRIC CROHN’S DISEASE: A LONGITUDINAL PILOT STUDY.
C Mrakotsky, S Ballou, S Ghodoussipour, D Waber and R Grand, Boston, MA. Childrens Hospital Boston/Harvard Medical School
Corticosteroids continue to be widely used anti-inflammatories in treatment of pediatric illness. Pro-inflammatory proteins are released during active disease in a range of autoimmune and inflammatory conditions. Both have the potential to disrupt brain systems critical for memory and behavior regulation. Children with autoimmune conditions, therefore, may be at particular risk for cognitive and behavioral problems based on both their underlying disease and the therapies used to treat them. Despite our earlier report of acute steroid effects on cognition, little is known about long-term steroid effects and even less about the role of inflammation and immune response. Objective: Using pediatric Crohn’s disease (CD) -a chronic remitting illness with autoimmune etiology- as disease model, we investigate longitudinally the effects of steroids and inflammation on memory and executive functions. Methods: Children age 8-16 years with CD (N=18) on high-dose steroids (≥ 0.75 mg/kg/day prednisone) were compared to an inflammation-free abdominal pain (ABP) control group (N=12) on standardized measures of memory, executive functions, IQ, sleep, pain and behavior at baseline and 6 months post treatment. Serum markers of inflammation included erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP). Eighteen patients (NCD Steroid=10, NABP Control=8) have completed the study thus far. Results: During steroid treatment (M = 36.1±9.2 mg/day prednisone or equivalent), the CD group showed poorer performance on word list recall (p<.05 to.10) and spatial learning (p<.10), and reported more emotional problems (p<.10) than controls (see table) despite comparable IQ, sleep, and demographics. Groups differed in experienced intensity of pain (Controls > Steroid, p =.065), attention (Controls < Steroid, p <.05), and levels of inflammation (Steroid > Controls, pESR <.001, pCRP<.05). Steroid effects remained after adjusting for pain, attention and inflammation. Findings were dose dependent with higher steroid dose associated with poorer outcome. Higher levels of inflammation (ESR, CRP) were associated with poorer memory (p<.05 to .10), cognitive flexibility (p<.05), inhibitory and emotional control (p<.05) independent of steroids. Longitudinal analyses in a subgroup of patients with both time points completed revealed time-by-group interactions for emotional control (p=.01) and spatial learning (p=.08) with the steroid group improving more notably than controls. In contrast, word list recall did not improve in the CD group post-treatment and group differences remained. Conclusions: This pilot study provides preliminary data for the potential long-term effects of steroid therapy and the role of the immune system for brain and cognition. We replicated earlier findings of acute steroid effects on memory and regulatory control, with evidence for improvement in mood and spatial memory post-treatment. The long-term impact of steroids on verbal memory remains a point of investigation. Inflammation is associated with cognitive and behavioral outcome independent of steroids. Ongoing investigation will be discussed.

Table. Group Comparison of Primary Outcomes for Baseline and Retest

	
	Baseline Steroid Mean±SD 
	Baseline Control Mean±SD 
	p 
	Retest Steroid Mean±SD 
	Retest Control Mean±SD 
	p 

	Word List Short Delay Recall (z) 
	0.2±0.8 
	0.8±0.9 
	.080 
	0.2±0.9 
	1.3±0.6 
	.009 

	Word List Long Delay Recall (z) 
	0.3±0.8 
	0.7±0.8 
	.024 
	0.1±1.0 
	1.3±0.6 
	.007 

	Dot Location Learning (SS) 
	10.1±3.0 
	11.8±3.1 
	.082 
	11.7±2.4 
	13.1±2.6 
	n.s. 

	EmotionalControl Rating (T) 
	54.8±12.8 
	46.9±8.4 
	.070 
	44.5±9.0 
	45.5±6.2 
	n.s. 
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QTC AND QT DISPERSION IN MORBID OBESITY: ROLE OF LEFT VENTRICULAR MASS.
R Mukerji, G Govindarajan, M Bhalla and MA Alpert, Columbia, MO. University of Missouri School of Medicine
Background: Prolongation of the corrected QT interval (QTc) and QT dispersion have been described in obese subjects. These variables have not been studied extensively in morbidly obese patients. This study assesses QTc and QT dispersion in morbidly obese subjects with emphasis on the role of left ventricular (LV) mass. Methods: The study group consisted of 50 normotensive patients (40 females, 10 males, mean age: 38 ± 7 years) whose body weight was ≥ twice their ideal body weight and who were free from heart disease not directly related to obesity based on clinical, 12 lead electrocardiographic, radiographic and echocardiographic evaluation. The QT interval was derived using Bazett’s formula (paper speed: 25mm/sec). QT dispersion was derived by the subtracting the minimum from the maximum QT interval on a 12 lead electrocardiogram. LV mass was calculated using the formula of Devereux and Reichek and was indexed to height. Results: Mean QTc and mean QT dispersion were 428.84 ± 19.01 ms and 44.22 ± 11.78 ms respectively. No QTc value and only one QT dispersion value exceeded the normal range. QTc correlated positively and significantly with % overweight ( r = 0.390, p < 0.005), LV mass/height index (r = 0.875, p < 0.0005), systolic blood pressure (r = 0.742, p < 0.001) and LV end - systolic wall stress (r = 0.746, p < 0.001) and LV internal dimension in diastole (r = 0.788, p < 0.001). Similarly, QT dispersion correlated positively and significantly with % overweight (r = 0.588, p < 0.001), LV mass/height index (r = 0.964, p < 0.001), systolic blood pressure (r = 0.883, p < 0.0005), LV end - systolic wall stress (r = 0.894, p < 0.0001) and LV internal dimension in diastole (r = 0.869, p < 0.0005). Conclusions: In morbidly obese persons QTc and QT dispersion are closely associated with LV mass and loading conditions that may affect LV mass, but rarely exceed the normal range
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EFFECT OF WEIGHT LOSS ON QTC AND QT DISPERSION IN MORBIDLY OBESE PATIENTS.
R Mukerji, M Bhalla, G Govindarajan and MA Alpert, Columbia, MO. University of Missouri School of Medicine
Background: The effect of weight loss on the corrected QT interval (QTc) and QT dispersion in morbid obesity is unknown. This study assesses the effect of substantial weight loss on QTc and QT dispersion in normotensive morbidly obese subjects. Methods: The study population consisted of 39 patients (31 females, 8 males, mean age: 37 ± 8 years) who were free from organic heart disease not directly related to obesity based on clinical, electrocardiographic, radiographic and echocardiographic evaluation. Standard 12 lead electrocardiograms (paper speed: 25 mm/sec) and transthoracic echocardiograms were performed just prior to and following bariatric surgery at the nadir of weight loss. QTc was derived using Bazett’s formula and QT dispersion was calculated by subtracting the minimum QT interval from the maximum QT interval on the 12 lead electrocardiogram. Left ventricular (LV) mass was calculated using the formula of Devereux and Reichek. Results: Weight loss from 126% to 39% overweight produced significant reductions in mean QTc (from 428.5 ± 19.0 ms to 411.3 ± 13.4 ms, p < 0.001) and QT dispersion (from 44.1 ± 11.3 ms to 38.1± ms, p < 0.001). Change in QTc correlated positively and significantly with change in left ventricular mass/height index (r = 0.602, p < 0.001), systolic blood pressure (r = 0.440, p < 0.01), LV end - systolic wall stress (r = 0.377, p = 0.018) and LV internal dimension in diastole (r = 0.472, p = 0.002). Similarly, change in QT dispersion correlated positively and significantly with LV mass/height index (r = 0.623, p < 0.001), systolic blood pressure (r = 0.454), p < 0.004), LV end-systolic wall stress (r = 0.677, p < 0.001) and LV internal dimension in diastole (r = 0.447, p = 0.004). Conclusion: Substantial weight loss produces significant reductions in QTc and QT dispersion. These changes are strongly associated with reductions in LV mass and the loading conditions that contribute to LV mass.
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DIFFERENCES IN THE END-OF-LIFE DECISION-MAKING AND PREFERENCES AMONG MULTIETHNIC POPULATION SERVED BY CITY HOSPITAL.
Y Patsiornik, R Svetlana, R Mahmud and P Shulman, Brooklyn, NY and Staten Island, NY. Maimonides Medical Center/Coney Island Hospital
Background: The prospect of dying brings into focus important ethical questions for all patients, whatever their cultural background. Because patients inhabit multiple ethnic identities, which are expressed differently as circumstance change, the attitude toward the advanced care planning is shaped by their cultural and religious heritage to a large extend. We conducted a retrospective study to explore end-of-life care preferences by minorities with a goal to promote physician’s awareness of ethnic minority’s values relative to palliative care. Patients and Method: Information was gathered on 500 consecutive patients (age from 21 and older), being treated and utilizing Palliative Care Service in Coney Island Hospital, NY city hospital, from 06/2005 to 06/2006. Data included demographics, religion, advanced directives and reason for referral and was obtained from the hospital’s data base. Minority participants were identified as African-Americans, South Asian Americans, Chinese Americans, Hispanic Americans and immigrants from Eastern and Western Europe. Descriptive statistics and chi square analysis were used to look at the relationships between the different outcomes. Result and Discussion: Religion was represented as follows: among Caucasians 52% were Christians and 48% were Jewish; 95% of African-Americans were Christians and 5% were Muslims; 57% of South Asians were Hindu and 43% were Muslims; 93% of Chinese were Buddhists. 80% of Eastern Europeans characterized themselves as Jewish, 19% as Christians and 1% as Muslims. 100% of Western Europeans observed Christianity, as did 94% of Hispanics. 43% of Caucasians were widowed and 35% were single. 57% of African Americans were single and 24% were married. 44% of Latinos were married and 34% were single. 71% of South Asians were married, 29% were single. 43% of Chinese patients were single, 36% were married and 21% were widowed. 46% of Eastern Europeans were married, 34% were widowed and 20% were single. 55% Western Europeans were married and 25% were widowed. Our results indicate that Caucasians, Eastern and Western Europeans actively used palliative care for assistance with determination of goals of care and for pain management. They appointed health care of proxy (HCP) and cooperated with physician in the end-of-life decision-making process. African-Americans and Hispanic patients similarly used palliative care services, mainly for pain management, asked for assistance with determination of goals of care, and were seen to address psychosocial, spiritual and cultural issues. African-Americans and Hispanics often appointed HCP, more likely than European Americans expressed a preference for life-sustaining treatments and seldom signed Do-Not-Resuscitate or/and Do-Not-Intubate orders. As showed our analysis of literature, this may be related to negative experience with medical system leading to lack of trust in professional advice. South Asians and Chinese patients underutilized palliative care in general and were seen primarily for pain management and to help with determination of goals of care. Primary team frequently asked for help in the understanding cultural and religious issues. The body of literature confirmed our observation about these groups as sociocentric, where family plays a major role in the decision making process, where not individual life, but welfare of the group is primary and decision making is by consensus. Autonomous decision making would be considered rude and selfish for those most important to them. Conclusion: Our study revealed strong influence of religious and cultural factors on advanced care planning process. Addressing the complexity of the issues and review of the ethnocultural factors may improve outcomes for care at the end of life.
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MULTI-STAGE DIASTOLIC FUNCTION CLASSIFICATION ALGORITHM BY CARDIAC MRI DEMONSTRATES THE RELATIONSHIP BETWEEN SEVERITY OF DIASTOLIC DYSFUNCTION AND ACUTE INFARCT SIZE.
SD Pokorney, MA Morse, DC Lee, KO Ogunyankin and E Wu, Chicago, IL and Chapel Hill, NC. Northwestern University
Introduction: A previously validated multi-stage echocardiography (echo) classification algorithm for diastolic function showed that severe diastolic dysfunction independently predicts mortality after acute myocardial infarction. Currently, echo is the non-invasive imaging modality of choice for classifying diastolic dysfunction into four distinct groups based on a combination of echo parameters. However, a newer multi-stage echo algorithm has been developed that classifies patients into three diastolic function categories: Normal, Abnormal Relaxation, and Severe (which combines Pseudonormal and Restrictive patterns). This algorithm is a validated systematic approach that provides accurate diastolic function staging of patients, and it has been shown to correlate strongly with catheter derived left ventricular filling pressures. It is currently unknown whether CMR can accurately categorize the overall severity of diastolic dysfunction using a similar multi-stage approach. Purpose: A CMR multi-stage diastolic function classification system, adapted by substitution of CMR-derived parameters for corresponding echo parameters, can accurately classify diastolic dysfunction severity. Furthermore, applying this diastolic dysfunction algorithm can facilitate evaluation of the relationship between diastolic function and CMR infarct size. Methods: Subjects (n=51) underwent CMR for characterization of left ventricular mass, left end diastolic volume, left atrial volume, ejection fraction, mitral inflow pattern, tissue velocities, and infarct size within 2.8 ± 1.4 days status post acute myocardial infarction. A subset of patients (n=21) concurrently had echo within 2.3 ± 1.6 days of the CMR. CMR and echo data were used independently to classify subjects' diastolic function as Normal, Abnormal Relaxation, or Severe, using the multi-stage approach. The algorithm uses ejection fraction, pulmonary vein inflow, mitral inflow patterns, and deceleration time to initially categorize patients’ diastolic function. If the initial parameters did not clearly delineate the appropriate classification, tissue velocity imaging, including E/E’ ratios, was used to further differentiate between the three groups. Myocardial infarct sizes obtained by CMR were then compared between the resulting categories. Results: The severity of diastolic dysfunction using echo (n=21) and CMR (n=51) showed a strong relationship with acute myocardial infarction size (ANOVA, p=0.01 and p<0.0001 respectively). The correlation between individual parameters by echo and CMR was only fair. However, by using the multi-stage algorithm, the overall agreement between diastolic dysfunction classifications by both modalities was good (Kappa = 0.57, p<0.0001). CMR had 80% sensitivity and 64% specificity in detecting any diastolic dysfunction when compared to echo. In identifying severe diastolic dysfunction, CMR had 100% sensitivity and 63% specificity. Patients with more severe diastolic dysfunction were found to have had larger infarcts with average infarct sizes of 10.4% +/- 6.3%, 16.4% +/- 8.5%, and 29.0% +/- 13.5% for Normal, Abnormal Relaxation, and Severe groups, respectively. Conclusions: Correlation of single parameters of diastolic dysfunction between echocardiography and CMR is only fair. This lack of agreement is likely related to the temporal separation between the imaging studies and the rapidly evolving changes following acute myocardial infarction. However, using the multi-stage classification algorithm provides improved agreement, and this system is very sensitive for diagnosing diastolic dysfunction, especially when severe. Lastly, there is strong association between acute myocardial infarct size and severity of diastolic dysfunction.
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HIGH INSULIN AND C-PEPTIDE: CLOSE ASSOCIATIONS WITH HYPERTRIGLYCERIDEMIA AND HYPOALPHALIPOPROTEINEMIA.
A Rehman, N Khan, W Ahmed, M Uppal, P Wang and C Glueck, Cincinnati, OH. Jewish Hospital Cincinnati, Oh
Background:We hypothesized that concurrent fasting high serum insulin (I) (>29.1 IU/ml) and C-peptide (CP) (>5), with normal fasting blood glucose <126 mg/dl were associated with hypertriglyceridemia (HTG) and low HDL cholesterol (HDLC) in patients referred for diagnosis and treatment of hyperlipidemia. Methods:In the sequential order of their referral, we studied 73 patients with high I and CP, 2004 with normal I (<=29.1) and CP (<=5), all with glucose < 126 mg/dl. TG was classified as per the NCEP (<150 mg/dl normal, 150-200 borderline high, 200-500 high, >=500 very high), as was HDLC (<40 mg/dl low, >60 high). Categorized by high I-high CP and normal I-normal CP, TG and HDLC distributions are shown in the table. Results: Concurrent high I and CP with normal glucose was associated with a skewing of TG to high and very high levels and with skewing of HDLC to low and very low levels. In the total cohort of 2297 patients (including 220 patients with glucose >=126 mg/dl, 26 high I-high CP, 194 normal I-normal CP), the correlation of I with TG was r= 0.39 (p<.0001), and I with HDLC was r= -0.34 (p<.0001). The correlation of CP with TG was r= 0.44 (p<.0001), and with HDLC was r= -0.36 (p<.0001). The correlation of HOMA insulin resistance with TG was r= 0.42 (p<.0001), and with HDLC was r= -0.33 (p<.0001). Conclusion:The close associations of high I and CP with TG and HDLC in patients with glucose < 126 mg/dl speculatively suggests that reduction of insulin resistance with metformin and/or PPAR-beta agonists may be therapeutically useful and synergistic with fibric acid therapy in normalizing TG and HDLC in patients with high TG and low HDLC.


	TG (mg/dl) 
	
	
	
	
	
	
	
	
	

	
	n 
	median 
	<150 
	150-200 
	200-500 
	500-1000 
	>or=1000 
	X2 
	p 

	High I & CP 
	73 
	271 
	15% 
	21% 
	44% 
	16% 
	4% 
	25.7 
	<.0001 

	Normal I & CP 
	2004 
	147 
	51% 
	14% 
	27% 
	6% 
	2% 
	
	

	
	
	
	
	
	
	
	
	
	

	HDLC (mg/dl) 
	
	
	
	
	
	
	
	
	

	
	n 
	median 
	<30
	30-40 
	40-50 
	50-60 
	>60 
	X2 
	p 

	High I & CP 
	73 
	37 
	27% 
	36% 
	30% 
	7% 
	0% 
	50.9 
	<.0001 

	Normal I & CP 
	2004 
	47 
	9% 
	23% 
	28% 
	20% 
	20% 
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OSELTAMIVIR IS NOT ASSOCIATED WITH LENGTH-OF-STAY IN PATIENTS HOSPITALIZED WITH INFLUENZA.
E Riggle, R Kalhan and R Wunderink, Chicago, IL. Northwestern University
Background: Among outpatients, oseltamivir has been shown to reduce the duration and severity of illness in influenza when administered within 48 hours of developing symptoms. The effect of oseltamivir use on patients hospitalized with influenza, however, has not been investigated. Methods: Retrospective review of patients admitted to a tertiary care center during the influenza seasons of 2005 - 2008. Oseltamivir use was assessed in patients who were either rapid influenza antigen positive or viral culture positive for influenza. CURB-65 and Pneumonia Severity Index (PSI) scores were determined on admission. Length-of-stay (LOS) was compared in patients who received oseltamivir versus those who did not. Results: 257 patients were included in the analysis, with 143 women and 114 men. Mean age of patients was 54.2 years. 197 patients had influenza A and 60 patients had influenza B. 105 patients were rapid flu antigen positive. Overall, 118/257 patients (44%) received oseltamivir during their hospitalization. No significant difference in LOS was seen in patients with influenza who received oseltamivir versus those who did not (7.0days vs 5.5days, p = 0.16). Patients were more severely ill on admission in the group that received oseltamivir versus those who did not as assessed by the PSI (77.2 vs 67.0, p = 0.017) and CURB-65 (1.02 vs 0.79, p = 0.034) scores. In a multivariable analysis controlling for severity of illness, oseltamivir was not associated with LOS. No association was seen in oseltamivir and LOS after stratification by influenza A (5.75days without oseltamivir vs 6.62days with, p = 0.48) or influenza B (5.0days vs 8.95days, p = 0.07). Conclusion: Administration of oseltamivir to patients admitted with influenza is not associated with length-of-stay.
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CHICAGO CHILDHOOD ASTHMA PREVALENCE IS ASSOCIATED WITH RESIDENCE PROXIMITY TO ROADWAY.
S Rosenberg, RS Gupta, SD Adar, R Kalhan, JD Kaufman, KB Weiss, X Zhang, LJ Smith and ML Daviglus, Chicago, IL, Seattle, WA and DC, DC. Northwestern University
Background: Children who reside close to major highways have frequent asthma exacerbations. We evaluated whether proximity to roadways is associated with asthma prevalence in children. Methods: The Chicago Initiative to Raise Asthma Equity (CHIRAH) determined asthma prevalence in 45,716 Chicago area school children in the 2003-2005 school years. All CHIRAH participants were geocoded allowing linkage with the Multi-Ethnic Study of Atherosclerosis (MESA) Air roadway data for Chicago. We utilized logistic regression to assess the relationship between distance to roadways and childhood asthma. Results: Of the population surveyed 13% have childhood asthma (5,957/45,716), 49.2% are boys, 50.8% girls, 30% Black, 42.6% Hispanic and 9.1% have a parent with asthma. The mean distance to A1 roadways (interstates) for children with asthma is 2225.78 m and without asthma 2399.04 m. The mean distance to A3 roadways (secondary, more than two lane roads) for children with asthma is 189.31 m and without asthma 184.28 m. In a univariate model the OR of having childhood asthma per 500 m distance from a major arterial is 0.97 (95% CI 0.96-0.97). The OR for childhood asthma per 500m distance from an A3 roadway is 1.11 (1.02-1.21). In a multivariate model accounting for all types of roadways the OR of having asthma for A1 roadways is 0.97 (0.96-0.97) and the OR for A3 roadways is 1.15 (1.06-1.26). Conclusions: Proximity to a major interstate may influence asthma prevalence in children.
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PARENT-DEFINED TARGET SYMPTOMS IN THE RUPP AUTISM METHYLPHENIDATE STUDY.
R Sarhangian, K Bearss and L Scahill, Tucson, AZ and New Haven, CT. University of Arizona College of Medicine
Purpose of Study: Methylphenidate (MPH) is effective in about half of children with pervasive developmental disorders (PDD) and significant hyperactivity using standardized parent and teacher measures. However, standardized measures may not reflect individual concerns of parents of children with PDD. In this study, we evaluate the use of systemically documented target symptoms to assess treatment effect of MPH in PDD. Methods Used: Sixty-six children (mean age 7.5 y) with autistic disorder, Asperger’s Syndrome or PDD not otherwise specified received three different doses of methylphenidate and placebo in random order during a 4-week blinded, crossover study. In addition to weekly standardized parent and teacher ratings, parent nominated chief concerns were documented at baseline in a brief narrative and reviewed each week. Blinded clinical judges rated change from baseline during each dose on a 9-point scale (1=very much better, 5=unchanged, 9=very much worse); 60 subjects had usable data. Summary of Results: Inter-rater reliability across judges was excellent (ICC=0.88). Fifty-eight subjects had at least one ADHD symptom; 32 had two ADHD symptoms. Mean ratings for ADHD symptoms were 4.31 ± 1.01 on placebo, 4.14 ± 1.05 on low dose, 3.97 ± 1.05 and 3.72 ± 1.14 on medium and high doses, respectively. Effect sizes ranged from 0.12- 0.30 compared to 0.29-0.54 on the parent-rated Aberrant Behavior Checklist Hyperactivity subscale (primary outcome measure). Conclusions: Brief narratives that capture individualized parental concerns in children with PDD can be reliably assessed in a quantitative manner. The mean scores across raters were sensitive to change and showed good agreement with results from standardized scales. Use of parent-nominated target symptoms may be applicable to clinical practice.
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OBESITY AND KNEE OSTEOARTHRITIS ARE NOT ASSOCIATED WITH IMPAIRED QUADRICEPS STRENGTH OR BULK.
NA Segal and JC Torner, Iowa City, IA. The University of Iowa
Background: Obesity is a well-established risk factor for knee osteoarthritis (OA). The mechanism for this relationship has not been established, but relative quadriceps weakness has been proposed. Obese individuals have increased intra-muscular (fat within muscle cells) and inter-muscular fat (fat between muscle cells), and this may affect muscle function. Attenuation is due to increased fat in muscle and may correlate with weakness not explained by the bulk of the muscle. Therefore, assessing the relationship between muscle strength and cross-sectional area (CSA) would enable identification of relative quadriceps weakness if present. Objective: To assess whether obese (BMI 30-35 kg/m2) or moderately-severely obese adults (BMI≥35 kg/m2) have impaired quadriceps strength and bulk in comparison with non-obese adults (BMI<30 kg/m2) age 50-59 years with and without knee osteoarthritis (OA). Design: Cross-sectional observational study. Statistical analysis included descriptive statistics and comparison using mixed models for clustered data (two lower limbs per subject). Setting: Community-dwelling population. Main Outcome Measures: relationship between isokinetic (IK) quadriceps strength and muscle cross-sectional area (CSA) by single-slice CT. Results: From 164 subjects (77 men, 87 women), 303 lower limbs were studied- 210 limbs with knee OA and 93 without knee OA. In the BMI <30 kg/m2, 30-35 kg/m2, and ≥35kg/m2 groups, the study included 61 (48.7% female), 52 (38.6% female), and 48 (73.0% female) subjects respectively. Knee OA was present in 10.6%, 28.7%, and 58.4% of the limbs in each of these respective groups. Quadriceps cross sectional area (CSA) significantly differed between men and women (66.3±11.2 cm2 vs. 45.2±6.7 cm2; p<.0001), but not between BMI groups in either sex or between subjects with knee OA (66.3±11.6 cm2 for men, 45.1±7.4 cm2 for women) and without knee OA (66.3±11.1 cm2 for men, 45.3±6.4 cm2 for women). Peak quadriceps strength significantly differed between men and women (151.5±36.1 vs. 88.2±25.0 N●m; p<.0001), but not by BMI group (p=.5997), or by the presence of knee OA (p=.2272). Multivariable analyses also demonstrated that peak quadriceps strength did not differ by BMI group, even after adjusting for a) sex, b) OA status, c) intramuscular fat, or d) quadriceps attenuation. Even after scaling to adjust strength for body size, peak IK quadriceps strength did not significantly differ between BMI groups. The relationships between quadriceps strength and bulk were evaluated using linear models with scaled peak IK strength as the response and quadriceps CSA as the independent variable. The slopes for the relationships between quadriceps strength and CSA did not differ by OA status or the interaction between OA status and BMI group. In addition, the slopes for the relationships between peak quadriceps strength and CSA did not differ by BMI group (p=.2477) or by sex (p=.7064). Conclusions: Results suggest that obese individuals do not have altered muscle bulk or strength compared with non-obese adults aged 50-59 years. Furthermore, the lack of a difference in the relationship between peak quadriceps strength and CSA provided further evidence that there is not a qualitative impairment in quadriceps function. This suggests that factors other than strength might be more important in mediating the association between obesity and knee OA.

Quadriceps Strength and Bulk by BMI group
	
	Sex
	Non-Obese
	Obese
	Mod-Severe Obese
	p

	Quadriceps CSA (cm2)
	M
	65.8±10.7
	67.0±12.2
	66.0±9.6
	.85

	
	F
	45.0±5.7
	44.7±7.1
	45.8±7.3
	.68

	Peak Isokinetic Quadriceps Strength (N●m)
	M
	148.8±30.9
	151.3±38.3
	159.0±42.8
	.52

	
	F
	85.4±24.0
	95.6±20.9
	86.2±27.5
	.10
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PESSIMISTIC EXPLANATORY STYLE: RISK FACTOR FOR POORER OUTCOMES 2- AND 5-YEARS AFTER TOTAL KNEE REPLACEMENT.
JA Singh, R Colligan, M O'Byrne and D Lewallen, Minneapolis, MN and Rochester, MN. Minneapolis VA Medical Center
Objective: When applied to patients in medical clinics, Seligman’s theory of causal attribution predicts that patients with a pessimistic explanatory style will have less favorable health outcomes. We investigated the association between pessimistic explanatory style and the prevalence of self-reported knee pain and function 2- and 5-years after primary Total Knee Replacement (TKR). Methods: We identified 783 primary TKR surgeries with 2-year pain/function surveys and 443 primary TKR surgeries with 5-year surveys from 1993-2005, who had also completed the Minnesota Multiphasic Personality Inventory (MMPI) at a median of 16.1 years before their TKR as a part of clinical care. Scores from the Optimism-Pessimism (PSM) scale were calculated (score, 0-100). Patients were categorized as pessimist if their t-score was >60 (reference, optimist, t-score≤60). Outcomes examined at 2- and 5-years were: moderate-severe pain (reference, no pain/mild pain/pain with walking/ pain with walking and stairs), change in knee function compared to pre-operative rated as somewhat better/same/worse by patient (reference, much better) and moderate-severe functional limitation, defined as moderate-severe limitation in ≥2 of 3 activities i.e., walking, climbing stairs, chair transfer. Multivariable-adjusted logistic regression adjusted for gender, age, distance from medical center, pessimism and depression scores. Odds Ratio (OR) with 95% Confidence Interval (CI) are presented; p<0.05 was considered significant. Results: Pessimists were more likely to report moderate-severe pain at 2 years post-primary TKR with OR (95% CI; p-value) of 2.21 (1.12, 4.35; p=0.02), but not at 5-years, 1.21 (0.51, 2.83; p=0.67). Pessimist more often rated the change in their index knee function as somewhat better/same/worse (compared to "much better") at 2- and 5-years, 1.87 (1.04, 3.36; p=0.03) and 1.06 (1.00, 1.03; p=0.04). No significant associations were seen with moderate-severe functional limitations at 2- or 5-years. Conclusions: A pessimistic explanatory psychological style was associated with increased severity of self-reported pain at 2-years and suboptimal improvement in knee function at 2- and 5-years post TKR. To our knowledge, this is the first study that describes a psychological risk factor for poor arthroplasty outcomes other than depression/anxiety. Further studies should examine if cognitive interventions in patients with pessimistic explanatory style can improve their outcomes after knee arthroplasty.
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HIGHER BODY MASS INDEX IS NOT A PREDICTOR OF MODERATE TO SEVERE PAIN POST TOTAL KNEE ARTHRTOPLASTY.
JA Singh, S Gabriel and D Lewallen, Minneapolis, MN and Rocehster, MN. Minneapolis VA Medical Center
Objective: To investigate the impact of pre-operative body mass index (BMI) on prevalence of moderate-severe knee pain post-Total Knee Arthroplasty (TKA). Methods: Using an Institutional Total Joint Registry, we identified a cohort of patients who underwent primary or revision TKA from 1993-2005 and responded to the follow-up questionnaires 2- or 5-years post-surgery. Multivariable logistic regression compared the odds of moderate-severe knee pain by BMI category, adjusting for age, gender, comorbidity, underlying diagnosis, type of implant (cemented/uncemented/hybrid), distance from medical center and ASA score. A p<0.05 was considered significant. Results: Survey responses were available from 7,137/10,957 eligible primary TKA patients at 2-year and 4,211/7,404 at 5-years post-surgery. In patients with revision TKA, 1,532 /2,695 responded at 2-year and 875/1842 at 5-years post-surgery. BMI was not associated with moderate-severe pain at 2- or 5-years after primary TKA or at 2- or 5-years after revision TKA (see table). Conclusions: This study documents the lack of association of BMI with poorer pain outcomes (moderate-severe pain) in both primary and revision TKA. Similar pain outcomes in these groups should reassure both patients and surgeons that BMI is not a significant predictor of pain outcomes post-TKA.

Table. Multivariable-adjusted association (Odds ratios(95% confidence interval)) of BMI (in kg/m2) with Moderate-Severe Knee Pain post-TKA

	
	Primary TKA-2 yr
	p-value
	Primary TKA-5 yr
	p-value
	Revision TKA-2 yr
	p-value
	Revision TKA-5 yr
	p-value

	BMI <25 
	1.0
	
	1.0
	
	1.0
	
	1.0
	

	BMI, 25-29.9
	1.02 (0.74,1.39) 
	0.91
	1.28 (0.84,1.94) 
	0.25
	1.00 (0.64,1.56)
	0.99
	1.45 (0.81,2.59) 
	0.22

	BMI, 30-39.9
	1.00 (0.73,1.37) 
	0.98
	1.18 (0.78,1.78) 
	0.44
	1.17 (0.76,1.81) 
	0.47 
	1.37 (0.78,2.43) 
	0.27

	BMI≥40
	1.26 (0.83,1.91) 
	0.28
	1.19 (0.66,2.14) 
	0.57
	1.22 (0.68,2.17) 
	0.51
	1.75 (0.77,4.02) 
	0.18



None of the BMI categories were significantly different from the reference category (BMI <25) with regards to moderate-severe pain
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EVIDENCE OF AIRFLOW OBSTRUCTION IN SYSTEMIC SCLEROSIS.
K Thavarajah, M Hinchcliff, J Varga, S Patel and J Dematte D'Amico, Chicago, IL. Northwestern University Feinberg School of Medicine
Rationale: Systemic Sclerosis (SSc) is associated with significant morbidity secondary to pulmonary complications. While restrictive impairment due to interstitial lung disease and pulmonary hypertension are well-recognized, obstructive physiology, especially in patients with concomitant restriction, has not been well-characterized in SSc. Methods: A retrospective cross-sectional study of patients with SSc who had undergone pulmonary function tests (PFTs) seen in the clinics of the Northwestern Medical Faculty Foundation was performed. Demographic information, medications, co-morbidities, SSc manifestations, laboratory data, echocardiographic data, and high-resolution chest CT (HRCT) findings were reviewed. Results: Three of the 56 patients (<1.89%) reviewed to date met criteria for obstruction by NHANES III criteria. Seventeen of the 50 (38%) patients that underwent HRCT showed evidence of air-trapping. Sixteen percent of patients with evidence of air-trapping also had evidence of interstitial lung disease on HRCT. Forty patients had full PFT data and HRCT readings. Those with any evidence of air-trapping on HRCT (19/40) displayed lower FEV1/FVC (mean 82.4%), significantly lower FEV1 to slow expiratory vital capacity (SVC) ratio (mean 78.8%), and higher RV/TLC (mean 41.7%) than the 21 patients without air-trapping (mean FEV1/FVC 85.2%, FEV1/SVC 83.1% [p=0.043], and RV/TLC 39%). There were no statistically significant differences in age, gender, smoking status, ethnicity/race, or BMI between the patients with and without evidence of air-trapping on HRCT. Conclusions: Airflow obstruction in the presence of restrictive physiology in SSc patients may be underrepresented by usual diagnostic criteria for an obstructive defect (FEV1/VC). The correlation of air-trapping on HRCT in SSc patients with physiologic and clinical parameters will be further explored.
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IMPACT OF GHRELIN ON INSULIN SECRETION AND INSULIN SENSITIVITY IN HUMANS.
J Tong and D D'Alessio, Cincinnati, OH. University of Cincinnati
Background: Ghrelin, a gut hormone, has been shown to inhibit pancreatic beta-cell insulin secretion and raise plasma glucose levels in humans, but it is unclear whether these are physiologic functions of ghrelin. Importantly, not much is known about the mechanism by which this occurs. The proposed research is designed to test the hypothesis that physiologic levels of ghrelin suppress insulin secretion and stimulate glucagon secretion in healthy human subjects and that this is an action of ghrelin on the islet, rather than one resulting indirectly from alterations in peripheral insulin sensitivity or from changes in counter-regulatory hormones (growth hormone [GH], catecholamines, and cortisol). Specific Aim 1: To determine whether physiologic levels of ghrelin inhibit insulin secretion. Forteen healthy human subjects will receive either saline (control) or ghrelin infusion at three different doses that are expected to produce physiologic, supraphysiologic and pharmacologic concentrations of ghrelin in the circulation. A modified intravenous glucose tolerance test will be used to assess insulin secretion. Counterregulatory hormone levels will be measured during ghrelin infusion. To date, 10 subjects have been recruited for the study. We are in the phase of active data collection. Specific Aim 2: To determine: a) whether ghrelin decreases insulin release by decreasing beta-cell sensitivity to glucose; b) whether ghrelin increases glucagon release by decreasing alpha-cell sensitivity to glucose. Detailed assessments of beta- and alpha-cell functions as well as peripheral insulin sensitivity will be performed using a frequently sampled intravenous glucose tolerance test and an arginine stimulation test in healthy subjects with normal fasting plasma glucose. Specific Aim 3: To measure the relative contribution of the counter-regulatory hormones to the effects of ghrelin on insulin secretion and insulin sensitivity by using either GH receptor blockade, combined beta- and alpha-adrenergic blockade, or infusion of cortisol in healthy subjects with normal fasting plasma glucose. The knowledge gained from this study will further our understanding of the physiologic importance of ghrelin on glucose metabolism and shed light on the mechanism by which ghrelin may affect insulin and glucagon secretion. With the growing interest in the medical community and the general public for the development of ghrelin agonists to treat conditions such as diabetic gastroparesis, unintentional weight loss, and ghrelin antagonist to treat obesity and insulin resistance, the understanding of how pharmacologic levels of ghrelin may impact glucose homeostasis have also become a critical one.
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FACTOR V LEIDEN MUTATION: A TREATABLE ETIOLOGY FOR SPORADIC AND RECURRENT PREGNANCY LOSS.
MS Uppal, W Ahmed, N Khan, P Suman, J Zacharias, P Whang and CJ Glueck, Cincinnati, OH. Jewish Hospital
Intorduction : Women with the Factor V Leiden mutation have a higher rate of miscarriages. Hypothesis : We hypothesized that the thrombophilic G1691A Factor V Leiden (FVL) gene mutation was a common, significant, treatable cause of sporadic and recurrent pregnancy loss (RPL). Study Design : In 1155 Caucasian women with consecutive measures of the FVL mutation, we compared the frequency of the FVL mutation in 197 women with ≥ 1 pregnancy and 1 sporadic pregnancy loss (339 live births, 197 pregnancy losses [37% of pregnancies), 84 women with ≥ 1 pregnancy and ≥3 pregnancy losses (recurrent pregnancy loss [RPL 153 live births, 352 pregnancy losses [70% of pregnancies]), and 785 control women with ≥1 live birth pregnancy and 0 pregnancy loss (1911 live births). We used PCR techniques to characterize the thrombophilic FVL G1691A gene mutation. Results :Of the 785 controls, 48 (6.1%) had FVL heterozygosity vs 19 heterozygous and 2 homozygous FVL cases (21/197, 10.7%) in 197 women with 1 sporadic pregnancy loss, X2 =4.98, p =.026, vs 15/84 RPL cases (17.9%, 14 heterozygous and 1 homozygous FVL), X2 = 15.6, p < .0001. The FVL frequency in cases with 1 sporadic pregnancy loss (21/197, 10.7%) did not differ from RPL cases (15/84, 17.9%), X2 = 2.13, p=. l5. The 85 women who were hetero- or homozygous for the FVL mutation had 262 pregnancies, 3 elective AB, and 76 miscarriages (29.3%) compared to the 1070 women without the FVL mutation who had 3043 pregnancies, 55 elective AB, and 651 miscarriages (21.8%), X2 = 7.83, p <.005. Conclusion : After unexplained sporadic pregnancy loss as well as after RPL, to provide the option to prospectively optimize subsequent live birth outcomes with low molecular weight heparin thromboprophylaxis, we suggest that measurements be done of the FVL mutation, a treatable etiology for sporadic pregnancy loss as well as for RPL.
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RAC1-DEPENDENT IQGAP1 SIGNAL TRANSDUCTION REGULATES HYPEROXIA-INDUCED NADPH OXIDASE ACTIVATION AND REACTIVE OXYGEN SPECIES GENERATION IN LUNG ENDOTHELIAL CELLS.
PV Usatyuk, D He, IA Gorshkova, Y Zhao, JG Garcia and V Natarajan, Chicago, IL. The University of Chicago
Rationale: We have recently provided evidence for tyrosine phosphorylation of cortactin in redistribution of p47phox to cell periphery, and ROS formation in human pulmonary artery endothelial cells (HPAECs). Here we report a role for Rac1 dependent activation of IQGAP1 in the assembly of the oxidase component, and ROS accumulations in response to hyperoxia. Methods: Hyperoxia-induced ROS generation was quantified by DCFDA oxidation using immunofluorescence microscopy. Translocation and activation of p47phox, Rac1 and IQGAP1 to cell periphery were determined by immunocystochemistry and Western blotting. Results: Exposure of HPAECs to hyperoxia (1-3 h) activated Rac1 via Tiam1 (GDP-GTP exchange protein) as well as IQGAP1 (GTPase activating protein). Transfection of HPAECs with Rac1 siRNA attenuated hyperoxia-induced IQGAP1 activation, redistribution of p47phox, p-Src and cortactin to cell periphery and ROS generation. Similarly, down-regulation of IQGAP1 with siRNA or transfection of cells with a mutant of IQGAP1 attenuated redistribution of p-Src, cortactin and p47phox in response to hyperoxia; however, had no effect on Rac1 activation. Furthermore, immunoprecipitation of IQGAP1 revealed increased association between IQGAP1 and Src/cortactin/p47phox in hyperoxia. Conclusion: These results show a role for Rac1-dependent activation of IQGAP1 in the assembly and activation of NADPH Oxidase and ROS production by hyperoxia in lung endothelial cells. This work was supported by NIH grant PO1 HL058064 (V.N. and J.G.N.G).
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MUSCLE ARCHITECTURE AND BIOMECHANICS OF THE FLEXOR POLLICIS BREVIS SUPERFICIAL AND DEEP HEAD.
C Walker, JE Duarte, R Chang, A Kwan, M Butts, M Meunier and SR Ward, Tucson, AZ, La Jolla, CA and Orlando, FL. University of Arizona College of Medicine
Purpose of Study: Flexor Pollicis Brevis (FPB) is used in various surgeries including adductorplasty following ulnar nerve palsy and opposition repair following median nerve damage. This muscle has a superficial head (FPBS) and a deep head (FPSD), but their unique functions are unknown. Therefore, the purpose of this study was to quantify the unique muscle architecture and biomechanical environments of each muscle head. These data will define the structure - function relationships for this muscle and aid in surgical planning. Methods Used: To determine the architecture of each head, muscle mass, fiber length, and sarcomere length were measured in seven cadaveric specimens. These data allowed normalized fiber length (Lf; proportional to muscle excursion and velocity), and physiological cross sectional area (PCSA; proportional to maximum isometric force production to be calculated. To determine the biomechanical environment of each head, muscle excursion as a function of joint angle was measured, which allowed the sarcomere length-joint angle relationship and moment arm - joint angle relationship of each head to be calculated. Summary of Results: The mass of FPBS(2.248 ± 1.03g) was significantly (p<0.05) larger than the FPBD (0.716 ± 0.38g), but fiber lengths(34.88 ± 8.75mm vs. 23.83 ± 1.92)and sarcomere lengths (2.80 ± 0.37 μm vs. 2.81 ± 0.18 μm) were similar between muscles. PCSA was significantly (p < 0.05) larger in the FPBS (62.5 ± 32.8 mm2) than the FPBD (28.6 ± 13.9 mm2.). The sarcomere length-joint angle and moment arm - joint angle curves were similar between muscles, but the torque-joint angle curves for the FPBS (0.198 ± 0.064 Nm)had larger maxima than the FPBD (0.086 ± 0.034 Nm). Conclusions: These data demonstrate that the superficial and deep heads of the FPB have different functional properties. The superficial head is capable to generating 230% greater thumb flexion torque than the deep head and this is driven primarily by the force producing capacity of the muscle. Clinically, these data suggest that the superficial head of FPB dominates function, but functional redundancy may allow one head to be transferred to in cases where thumb opposition or abduction is lost to injury.
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DISCUSSION OF SPIRITUAL CONCERNS DURING ACUTE HOSPITALIZATION: PATIENT REPORTS AND PATIENT SATISFACTION.
J Williams, DO Meltzer, V Arora and FA Curlin, Chicago, IL. The University of Chicago
Background: Many have argued that health care professionals should attend carefully to patients’ religious and spiritual concerns in the healthcare setting. Yet, debate continues regarding which health care professionals should address spiritual concerns, and how patients will receive such attention. This study takes advantage of a large ongoing survey of inpatients on the general medicine service at an urban academic medical center to examine patients’ own reports of whether they desired a discussion of spiritual concerns during their hospitalization, and whether and with whom such discussion occurred. Methods. In a post-discharge telephone survey completed January 2006 to March 2008, 2023 patients were asked whether they would have liked to discuss religious or spiritual concerns with someone during their hospitalization, and whether and with whom such discussion occurred. We calculated the incidence of desiring and experiencing spiritual concerns and then examined how that incidence varied as a function of patients’ religious and other characteristics. Finally, we examined how having a spiritual discussion is associated with patients’ satisfaction with their physicians and with overall hospital care. Results: Twenty eight percent of patients (n=557) reported they would have liked to discuss religious or spiritual concerns with someone while in the hospital, and 35% (n=676) said that some such discussion did occur. Among the latter, 6% (n=41) spoke with a physician, 45% (n=302) spoke with a chaplain, 15% (n=100) spoke with a member of their own religious community, and 14% (n=97) spoke with someone else. After adjustment for other covariates, those who were more religious were more likely to desire and experience discussions of spiritual concerns, as were those who were older and those who experienced severe pain (odds ratios [95% confidence interval] = 1.4 - 1.8 [1.0-2.9]). Black patients were less likely than whites to report having discussion of spiritual concerns (0.7 [0.6-1.0]). In addition, patients who reported having discussed spiritual issues, whether or not they desired such discussions, were significantly more likely to give superior ratings on all patient satisfaction measures, even after adjusting for other covariates (1.6-1.7 [1.2-2.1]). Conclusion: When patients’ spiritual concerns are addressed in the hospital, they are usually addressed by chaplains and only rarely are addressed by physicians. Patients who want to discuss spiritual concerns during hospitalization tend to be older, more religious and in more pain. Those who do discuss spiritual concerns with someone report greater satisfaction with their physicians and with hospital care. These findings suggest that explicit attention to inpatients’ spiritual concerns may improve patient satisfaction.
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SPHINGOSINE 1-PHOPHATE 3 RECEPTOR (S1P3) IS A NOVEL BIOMARKER IN ACUTE LUNG INJURY.
J Zhao, PA Singleton, T Mirzapoiazova, L Moreno-Vinasco, S Ma, SM Dudek and JG Garcia, Chicago, IL. University of Chicago
Rationale: Protein nitrotyrosine is a posttranslational modification found in many pathological conditions and reflects disease severity and progression. In response to proinflammatory stimuli (e.g. LPS, TNFα and IFNγ), endothelial cells (EC) produce peroxynitrite which nitrates tyrosine residues of multiple target proteins and leads to endothelial barrier dysfunction. Sphingosine-1-phosphate (S1P), a biologically active sphingolipid, triggers diverse cellular responses including cell proliferation, adhesion, angiogenesis, and differentiation through its five G-protein coupled receptors (S1P1-5) including S1P3, a receptor which produces vascular barrier disruption following ligation by S1P. Here, we provide evidence that LPS induces nitrotyrosine modification on S1P3, and that S1P3 is a potential plasma biomarker for acute lung injury (ALI). Method and Results: Human pulmonary artery endothelial cells (HPAECs) were transfected with human S1P3 plasmid for 48hrs and then stimulated with LPS (1µg/ml, 24 hrs) or the nitrating agent SIN-1 (1-2 mM, 1hr). S1P3 was immunoprecipitated from cell lysates using S1P3 specific antibody and subsequently analyzed by western blottings with nitrotyrosine antibody. LPS and SIN-1 both induced significant S1P3 nitrotyrosine. Cell culture media from these stimulated EC were collected and centrifuged, and the supernatants and pellets were analyzed by SDS-PAGE gel which revealed secretion of S1P3 into the media. Most significantly, elevated S1P3 levels were detected in plasma of ALI sepsis patients and as well as in plasma samples from C57 mice with LPS-induced ALI (18hrs of intra-tracheally administration of LPS 2.5mg/kg, n = 10). In plasma of human, S1P3 was detected in both patients’ samples but was undetectable in controls. Compared to normal control mice (n=8), S1P3 levels were 5 folds increased in plasma of LPS-induced ALI mice (p<0.01). Conclusions: Proinflammatory stimuli and inflammatory lung injury induces nitrotyrosine modification of S1P3 in endothelial cells and leads to S1P3 shedding into the surrounding media. Therefore, the S1P3 level in serum is a promising novel potentialbiomarker for ALI.
