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De Novo Acute Kidney Injury (AKI) and Acute-on-Chronic AKI Share
Similarly Poor Long-Term Survival Michael Heung,* Vahakn B. Shahinian,*
Elizabeth Hedgeman,* Chi-Yuan Hsu,? Neil R. Powe,? Paul W. Eggers,® Desmond
Williams,* Rajiv Saran.* *University of Michigan, Ann Arbor, MI; 2University
of California San Francisco, San Francisco, CA; *National Institutes of Health,
Bethesda, MD; “Centers for Disease Control and Prevention, Atlanta, GA.

Chronic kidney disease (CKD) is a known risk factor for AKI, but comparative
outcomes of acute-on-chronic AKI vs. de novo AKI are not well characterized. We sought
to describe the risk for AKI in patients with and without pre-existing CKD, and to compare
their long-term mortality.

A 5% sample of the national U.S. Veterans Affairs database for 2005 was analyzed for
hospitalizations of >2 days. Patients with AKI (AKIN criteria) were categorized into those
with prior CKD (60mL/min>eGFR>10mL/min) or no prior CKD. Survival was assessed
up to 3 years post-admission with time-dependent Cox regression.

Incidence of AKI was 7.9% among the 16343 hospitalizations and was higher among
those with prior CKD than those without (22.1% vs. 6.1%, p<0.0001). Mean age of
patients with AKI was 68 years, 97.5% were male and 31.7% had pre-existing CKD; mean
length of stay was 14.6 days. The overall 3-year mortality of this AKI cohort was 38.3%
vs. 13.9% in those without AKI. While crude 3-year mortality was significantly higher
in AKI patients with prior CKD versus those without CKD (44.3% vs. 35.6%, p<0.01),
adjusted Cox regression suggested increasing survival risk over time for those with prior
CKD (Table 1).

While past studies have focused on short-term or intensive care outcomes, we provide
insight into long-term outcomes following AKI. Trends were toward higher short-term
mortality with de novo AKI but higher long-term mortality in the acute-on-chronic
group. Overall, de novo AKI and acute-on-chronic AKI share higher long-term mortality,
emphasizing the need for improved AKI prevention, especially in those with CKD.
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Long-Term Influence of Prior Chronic Kidney Disease on Post-Operative
Patients with Acute Kidney Injury in the Surgical Intensive Care Unit: The
5 Year NSARF Experience Hung-Bin Tsai,*? Vincent Wu.® Department of
Internal Medicine, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan;
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Background. Prior chronic kidney disease (CKD) is among the most potent predictors
of acute kidney injury (AKI) following major surgery. The long term influence after acute on
CKD (ACKD) in the critical setting is poorly studied. This study was to examine whether
critical patients with ACKD experience different disease courses and outcomes than
merely AKI or patients with chronic dialysis. Method. This non-concurrent prospective,
multi-center, observational study enrolled 10,903 patients admitted after major operations
since 2003 to 2009 and a total of 9524 patients survived to hospital discharge. CKD was
defined according to estimated glomerular filtration rate (¢GFR) < 45 mL/ min/ 1.73m"2
.AKI were stratified according to the maximal RIFLE classification. The baseline sCr was
the data obtained at hospital discharge from the previous admission, or the nadir creatinine
value during the hospital course. Result. During the index admission, 1379 patients expired,
4393 (46.6%) of them survived to hospital discharge had an episode of AKI: 2434 (25.8%)
RIFLE-R, 979 (10.4%) RIFLE-I, 745 (7.9%) RIFLE-F and 235 (2.5%) AKI patients had
prior CKD. The Cox proportional hazard model showed ACKD patients had worse long
term survival (HR, 4.00; 95% Cl, 3.20-5.15) than patients without prior CKD. Hazard ratio
(HR) for death increased with the severity of AKI: RIFLE-f (HR, 2.96), RIFLE-I (HR, 2.42)
and RIFLE-R, (HR, 1.61) then the counter part. After a median follow-up of 3.89 years,
the incidence of long-term dialysis were 0.17 versus 22.4 per 100 person-years among
patients without CKD and with CKD, corresponding to an adjusted HR of 19.4 (95% ClI,
8.2-45.8) and 56.2 (95% ClI, 26.7-118.5). Conclusion. The patients with prior CKD were
at higher risk for long term mortality and dialysis dependence after major surgery. ACKD
patients with partial renal recovery during hospitalization were associated with an increased
risk of death and long term dialysis.
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Acute Kidney Injury (AKI) Episodes as a Time-Dependent Predictor of
Progression of Chronic Kidney Disease (CKD) in Diabetes Mellitus (DM)
Charuhas V. Thakar,* 2 Annette Christianson,? Jonathan Himmelfarb,* Anthony
Leonard.? *University of Cincinnati, Cincinnati, OH; 2Cincinnati VA, Cincinnati,
OH; 3University of Washington, Seattle, WA.

Studies of long-term outcomes in AKI have examined the impact of a single event of
AKI. We assessed the effects of AKI episodes during multiple hospitalizations as predictors
of advanced CKD in a cohort of diabetics.

4,082 patients with DM, seeking longitudinal care within a VA healthcare system
between 1999 - 04 were followed until 07. Primary outcome was Stage 1V CKD [outpatient
glomerular filtration rate (GFR) of < 30 ml/min/1.73m2]. Excluded were patients with <3
outpatient creatinine (Cr) values (n, 278), and with baseline GFR of < 30 (n, 125), leaving
3,679 for analysis. Baseline demographics (age, gender, race), and co-morbidity information
(initial diagnosis of hypertension, obesity, ischemic heart disease, congestive heart failure,
peripheral vascular disease, and proteinuria) was extracted. AKI during hospitalization was
defined as 0.3 mg/dl or 1.5 times increase in Cr relative to baseline. Cox-survival models
examined the effect of first inpatient AKI episode vs no AKI, and up to 3 AKI episodes as
time-dependent covariates, on Stage IV CKD. Covariates included demographics, baseline
Cr, and time-dependent co-morbid diagnoses.

The sample was 97% male, median age was 62 yrs, and mean baseline GFR was 81
ml/min/1.73m2. Median follow-up was 62 months. 1,822 (49%) patients required >/= 1
hospitalization. 530/1,822 (29%) patients experienced at least one AKI episode during the
study;30% of those experienced >/= 2 AKI episodes. Frequency of Stage IV CKD was 13%
in those never hospitalized, 10% in those hospitalized but no AKI, and 23% in hospitalized
with AKI (p < 0.0001). In multivariable cox-proportional hazards models, first inpatient
AKI vs. no AKI was a time-dependent risk factor for Stage IV CKD [hazard ratio (hr), 3.6,
95% CI, 2.8, 4.6]; each AKI episode doubled that risk (hr, 2.0; 95% CI, 1.8, 2.3).

AKI increases risk of advanced CKD in diabetics, independent of co-morbidities in
a time-dependent analysis; there is a dose-response effect associated with the number of
AKI episodes.
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Predicting Which Patients Who Survive an Episode of AKI Will Progress to
CKD: Validation of a Risk Score Lakhmir S. Chawla,* Richard Amdur,? Carlos
E. Palant,? Paul L. Kimmel.* Division of Renal Diseases, George Washington
University, Washington, DC; 2Research and Medical Service, Veterans Affairs
Medical Center, Washington, DC.

Intro: Patients who survive an episode of AKI are at high risk for progressing to
advanced stages of CKD. Up to 20% of patients with an inpatient diagnosis of ATN progress
to CKD4 or higher within 24 months. We hypothesized that if patients who survive AKI
that are at highest risk for progression to CKD can be identified, opportunities to intervene
might be realized.

Methods: We assessed all patients in the VA healthcare system who were admitted
with a primary diagnosis indicating AKI (ARF or ATN ICD9 codes 584.xx) from 10-1-99
to 12-31-05. In the exploratory phase, we used logistic regression to test three multivariate
prediction models for progression to CKD4. In the confirmatory study phase, we validated
the models in all VA patients admitted for M1 or pneumonia during the same time frame
(CON).

Results: There were 5358 patients in the AKI population. 13.6% entered CKD4 post-
admission. Full model with stepwise entry: This model was significant (p<.0001) and
good predictive accuracy (ROC curve = 0.82). Simple model: Predictors tested included
age, mean-albumin-during, mean-SC-during, and time at risk. This model was significant
(p<.0001) and good predictive accuracy (ROC curve = 0.81) User-friendly model: Predictors
entered included age, time at risk, pre-eGFR, mean-albumin, and RIFLE score. This model
was significant (p<.0001), and acceptable predictive accuracy (ROC curve = 0.77). User
friendly model validation- When the AKI-derived user-friendly model was tested in CON
subjects, it was significant (p<.0001), and had moderate effect size (R2 = .12) and good
predictive accuracy (ROC = 0.82). Using a cut-point of -2.0, the model had sensitivity 0.76,
specificity 0.63, and OR = 5.21 for those with positive compared to negative risk.

Conclusions: We developed 3 models to identify AKI survivors at high risk for
progression to advanced CKD. Such tools can allow for identification of patients who should
receive additional follow-up and candidates for interventional clinical trials.

Disclosure of Financial Relationships: Consultancy: Astute Medical, Nxstage
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Sanofi-Aventis, Angiodynamics; Scientific Advisor: Nxstage medical scientific advisory
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CKD, ESRD and Death after Reversible Acute Kidney Injury in Patients
with Normal Baseline Renal Function lon D. Bucaloiu,* H. Lester Kirchner,?
Evan Norfolk,* James E. Hartle,* Robert M. Perkins.* Nephrology, Geisinger
Medical Center, Danville, PA; 2Biostatistics and Data Core, Center for Health
Research, Danville, PA.

Background: Acute kidney injury (AKI) accelerates established CKD. The long term
risks of de-novo CKD, ESRD, and death after reversible AKI in patients with normal
baseline kidney function are unknown. Methods: All adult discharges with normal baseline
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renal function from a tertiary medical center between January 2004 and December 2007
were identified and followed for outcomes through December 2009. The exposure of interest
was reversible (to baseline eGFR) hospital-associated AKI. Patients with and without AKI
were compared for the outcomes of CKD stages 3, 4, 5 and death, after propensity-score
matching, using a marginal Cox proportional hazards model. Results: Of 21,373 eligible
patients, 2,633 sustained a reversible AKI episode. Of these, 2,571 were successfully
matched with up to 3 controls (n = 6,403). Median (IQR) follow up was 39.3 (28.3-50.6)
months. The incident rate ratios (95%Cl) of stage 3, 4, and 5 CKD, as well as death, were
significantly higher in the AKI vs. non-AKI group [2.86 (2.66-3.07), 4.85 (4.08-5.76), 7.67
(5.14-11.46), 2.26 (2.05-2.49), respectively].

Adjusted long term risk of de novo stages 3, 4, and 5 CKD and death after AKI and subsequent renal
recovery, among patients with normal pre-hospitalization renal function*

Outcome HR (95% CI)
|Stage 3 CKD 2.70 (2.52, 2.91)t
Stage 4 CKD 4.80 (4.04,5.70)t
|Stage 5 CKD 7.82 (5.19, 11.78)1
Death 2.14 (1.94, 2.36)t

*Model adjusted for baseline eGFR, Charlson Co-Morbidity Index, coronary artery disease, and procedure
code for echocardiogram. T p < 0.0001.

Conclusion: A single, reversible AKI event in patients with normal baseline kidney
function independently confers mortality risk, and associates with the development of
CKD and ESRD.
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Comparison of Urinary L-FABP with NGAL and IL-18 in an Adult
Heterogeneous ICU Population Kent Doi,* Kousuke Negishi,* Tomoko Ishii,*
Toshiro Fujita,* Takehiro Matsubara,* Naoki Yahagi,* Takeshi Sugaya,? Eisei
Noiri.* *University of Tokyo; 2CMIC Co., Ltd.

Acute kidney injury (AKI) significantly worsens the outcomes of critically ill patients.
Biomarkers that detect AKI early and reflect the severity will be useful to improve the
outcomes. Although several new AKI biomarkers have been reported, evaluation in
heterogeneous disease-oriented populations is necessary to confirm their reliability before
transition to clinical use. Three hundred thirty nine adult critically ill patients who admitted
to a mixed intensive care unit (ICU) were prospectively studied. Five urinary biomarkers
including L-type fatty acid-binding protein (L-FABP), neutrophil gelatinase-associated
lipocalin (NGAL), 1L-18, N-acetyl-B-D-glucosaminidase (NAG), and albumin were
measured at ICU admission. One hundred thirty one patients (38.6%) were diagnosed as AKI
by the RIFLE criteria. Urinary L-FABP could detect AKI better than the other biomarkers
[the area under the receiver operating characteristic curves, AUC-ROC, for L-FABP 0.748
(95%C1 0.691-0.798), NGAL 0.695 (0.634-0.750), IL-18 0.686 (0.623-0.743), NAG 0.621
(0.558-0.680), albumin 0.687 (0.626-0.741)]. Urinary L-FABP was also able to predict
later onset AKI after ICU admission. Moreover, L-FABP, NGAL, and IL-18 were able
to predict 14-day mortality better than serum creatinine (sCr) [AUC-ROC for L-FABP
0.896 (0.835-0.937), NGAL 0.827 (0.688-0.912), IL-18 0.826 (0.679-0.914), sCr 0.733
(0.614-0.826)]. Multiple logistic regression analysis revealed only urinary L-FABP was
associated with 14-day mortality, although urinary NGAL also showed virtually the same
tendency without reaching statistical significance (p = 0.0507) . Combination of urinary
L-FABP and NGAL achieved the highest sensitivity and specificity for mortality prediction
[AUC-ROC 0.903 (0.847-0.940)]. This is the first study to compare new urinary biomarkers
of L-FABP, NGAL, and IL-18 directly for AKI detection and prediction with a cohort of
heterogeneous patients in a mixed ICU. Our data indicate urinary L-FABP can contribute
to development of new AKI diagnostic tools in critical care.
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Comparative Analysis of Urinary Biomarkers in the Diagnosis of Acute
Kidney Injury and the Prediction of Renal Replacement and Mortality
at the Time of Admission to the Hospital. A Multicenter-International
Study Thomas L. Nickolas,* Kai M. Schmidt-Ott,2*® Pietro A. Canetta,' Omar
H. Maarouf,® Meghan E. Sise,* Catherine Forster,! David Sola-Del Valle,
Eugenia Singer,*> Saban Elitok,® Antje Elger,* Ralph Kettritz,*> Friedrich C.
Luft,*® Jonathan M. Barasch.! 'Columbia University; 2Max Delbruck Center
for Molecular Medicine; 3Staten Island University Hospital; “Charite’-
Universitatmedizin; *Helios Clinics Berlin.

NGAL, Kim-1, IL-18 and L-FABP are released by renal tubules in response to acute
kidney injury (AKI) and along with Cystatin C have been shown in small studies to respond
to stimuli (ischemia, sepsis, nephrotoxicity) which generally induce AKI. We have conducted
the largest, prospective, multicenter study to date to discern the prognostic significance of
urinary biomarkers. The study comprised 1677 patients entering Emergency Departments in
the United States and in Germany, including 53% female, 9.5% black and 18% Caribbean
Hispanics. Diagnostic adjudication, performed by a panel of nephrologists was certain or
likely in 1212 patients (72.3%). AKI was found in 94 patients (7.7%), Prerenal Azotemia in
252 patients (20.8%), Stable Chronic Kidney Disease in 150 patients (12.4%), and Normal
kidney function in 716 patients (59.1%). AUC-ROC for the prediction of AKI was highest
for NGAL (0.81; C1 0.76-0.86) followed by Kim-1 (0.71; C1 0.65-0.76)**, LFABP (0.71; CI
0.65-0.76) ***, [L-18 (0.63; Cl 0.57-0.70)*** and Cystatin C (0.65; 0.58 - 0.72)***, (**
p 0.001; *** p 0.0001 vs. NGAL). Additionally, the median values of NGAL were nearly
8 fold higher in AKI than in Prerenal Azotemia, but the other biomarkers were elevated 2
or less. NGAL, Kim-1, and LFABP independently predicted a poor clinical outcome in the
subsequent week in the hospital prognosticating dialysis initiation and/or mortality, when
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corrected for age, gender, ethnicity, comorbidities, and serum creatinine. These data show
that upon presentation to hospital, urinary biomarkers have both individual and combined
value in both the prediction of AKI and a poor outcome in hospital, NGAL being the most
highly dynamic and discriminatory for AKI.
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Cystatin C: A Superior Filtration Marker for Pre-Operative Acute Kidney
Injury Risk Stratification — The TRIBE-AKI Consortium Michael Shlipak,*
Amit X. Garg,? Steven G. Coca,** Jay L. Koyner,® Zhu Wang,>* Heather Thiessen
Philbrook,? Uptal D. Patel,® Prasad Devarajan,” Chirag R. Parikh.®* SFVA;
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Chicago, Chicago, IL; °Duke University, Durham, NC; "University of Cincinnati,
Cincinnati, OH.

Acute kidney injury (AKI) following cardiac surgery is associated with poor outcomes,
but is challenging to predict from clinical information. The TRIBE-AKI Consortium
prospectively enrolled a cohort of adults undergoing cardiac surgery at 6 academic
centers during 2007-2009. All participants were at high risk for AKI, defined by one
or more of the following: emergency surgery, baseline creatinine (Cr)>2 mg/dL, left
ventricular dysfunction, age>70, diabetes, concomitant bypass and valve surgery, or repeat
revascularization surgery. Pre-operative serum Cr was measured by each hospital’s clinical
lab, and eGFR was estimated by the CKD-EPI equation. Cystatin C (CysC) was measured
from frozen sera by nephelometry (Siemens). Each kidney predictor was categorized as
Low (quintiles 1-2), Medium (quintiles 3-4), and High (quintile 5). The outcome was AKI
by AKIN Stage 1 or higher (>0.3mg/dL or 50% rise in Cr). Analyses were adjusted for
characteristics used for pre-operative risk stratification by the Society of Thoracic Surgeons.
The 1,147 participants with pre-operative Cr and CysC levels had average age of 7110, Cr
1.1+0.3, eGFR 7449, and CysC 0.93+0.32. 407 (36%) participants developed AKI during
hospitalization. CysC categories had the strongest and most linear associations with AKI.
Adjusted odds ratios (95% CI) were 1.9 (1.4-2.5) for Medium and 4.4 (3.0-6.4) for High
CysC, compared with 1.2 (0.9-1.6) and 2.0 (1.4-2.8) for Cr categories, and 1.0 (0.7-1.3) and
1.7 (1.2-2.4) for eGFR categories, respectively. After adjustment for clinical predictors, the
c-statistic to predict AKI was 0.62 without kidney markers, 0.64 with Cr, 0.63 with eGFR,
and 0.68 with CysC. In conclusion, CysC appears to offer substantial improvement over Cr
and eGFR as a pre-operative marker to forecast the risk of AKI after cardiac surgery.
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Mobilization of Vascular Progenitors and Recovery of Renal Function in
Humans with Acute Kidney Injury Yuan Chung, Yuhua Li, Rhian Touyz,
Lionel G. Filion, Lauralyn Mcintyre, David Allan, Kevin D. Burns. Medicine,
The Ottawa Hospital, OHRI, University of Ottawa, Ottawa, ON, Canada.

Background: Endothelial-like vascular progenitor cells (VPCs) are blood-derived
angiogenic precursors that may facilitate vascular repair following ischemic injury. We
determined if acute kidney injury (AKI) in humans is associated with mobilization of
peripheral blood VPCs, and if VPC levels correlate with renal recovery. Methods: After
obtaining informed consent, blood samples were drawn from 30 patients admitted to the
intensive care unit, at times 0, 1, 3, 7 and 14 days after diagnosis of AKI using the RIFLE
criteria. VPC levels were determined by cell cluster-forming assay and cell populations
enriched for angiogenic precursors were enumerated by flow cytometry. Results: 30 patients
were enrolled (16 males, mean age 62.4 yrs) with the following RIFLE categories of AKI
at time 0: Risk (n=5), Injury (n=11) and Failure (n=14). Most admissions to intensive care
were due to sepsis (n=19), and 20 patients had pneumonia or others causes of respiratory
failure. A significant time-dependent increase in VPC clusters was observed over 14 days
following AKI in the overall cohort. Greater mobilization of VPCs was observed at 14
days in patients with more severe AKI (I and F categories at enrollment) compared with
patients presenting with Risk (p=0.043) as demonstrated by increases in VPC clusters and
proportion of circulating CD34+,CD133+,VEGFR2+ angiogenic precursors. In patients
with improvement in renal function, there was a significantly greater mobilization of
VPC clusters, compared to patients who experienced stable or worsening RIFLE scores
(p<0.03). Greater VPC mobilization was also observed in patients with improvement in
Sequential Organ Failure Assessment (SOFA) scores during the study period (p=0.046).
Conclusion: Time-dependent increases in circulating VPCs occur in patients with AKI.
Greater mobilization of VPCs is associated with global improvement and recovery of
renal function, suggesting a potential biological role for VPCs in repair of kidney injury
in humans.
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Duration of Injury and Baseline Renal Function Define Biomarker
Performance in Acute Kidney Injury Zoltan H. Endre,* John W. Pickering,*
Robert J. Walker,? Prasad Devarajan,® Charles L. Edelstein,* Joseph V.
Bonventre.> !Department of Medicine, University of Otago Christchurch,
Christchurch, New Zealand; 2Department of Medicine and Surgery, University of
Otago, Dunedin, New Zealand; *Department of Nephrology and Hypertension,
Cincinnati Children’s Hospital Medical Centre, Cincinnati, OH; “Division of
Nephrology, University of Colorado, Denver, CO; SRenal Division, Department
of Medicine, Brigham and Women’s Hospital, Boston, MA.

Background

Biomarker performance in acute kidney injury (AKI) is usually based on populations
homogeneous with respect to time and type of renal insult. We investigated urinary
biomarkers in a high-risk heterogeneous population.

Methods

In a prospective observational study six urinary biomarkers in 529 patients admitted
to two general intensive care units, we compared diagnostic and predictive performance of
urinary y-glutamyltranspeptidase (GGT), alkaline phosphatase (AP), neutrophil-gelatinase-
associated-lipocalin (NGAL), Cystatin C (CysC), Kidney Injury Molecule-1 (KIM-1) and
Interleukin-18 (IL-18). Biomarker concentrations were compared using the area under the
receiver operator characteristic curve (AUC) for diagnosis or prediction of AKI, dialysis or
death. Performance was reassessed after stratification according to pre-admission (baseline)
renal function (eGFR) and time after renal insult.

Results

On entry, all biomarkers except KIM-1 predicted death at 7 days (0.61<AUC<0.69).
Without stratification, no biomarker had an AUC above 0.7 in diagnosis or prediction
of AKI; NGAL, CysC and IL18 predicted dialysis with AUC>0.7. AKI was detected in
patients with eGFR<60 ml/min by GGT, CysC, NGAL and IL18 with an AUC=>0.85, but
only between 12 and 36 hrs after insult; with eGFR=60mI/min, GGT detected AKI with
AUC 20.73, IL18, with AUC>0.63, and AP with AUC=0.62, for up to 12 hours following
insult. NGAL, with AUC>0.68, CysC, with AUC>0.65, and KIM1, with AUC>0.62,
detected AKI for up to 36 hours.

Conclusions

All biomarkers predicted death and dialysis. For detection of AKI in a heterogeneous
population, urinary biomarker performance is critically dependent on both timing and
baseline function before renal insult.
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Paneth Cell Activation after Acute Kidney Injury Causes Liver and Intestine
Injury and Systemic Inflammation in Mice Sang Won Park,* Mihwa Kim,!
Kevin M. Brown,! Vivette D. D’Agati,2 H. Thomas Lee.! Anesthesiology,
Columbia University, New York, NY; ?Pathology, Columbia University, New
York, NY.

Patients with acute kidney injury (AKI) frequently suffer from extra-renal organ
dysfunction and systemic inflammation. These extra-renal complications from AKI are
the leading causes of mortality in the intensive care unit. We aimed to determine the
mechanisms of ischemic and non-ischemic AKI induced systemic complications. C57BL/6
mice were subjected to sham surgery, 20 min renal ischemia or unilateral nephrectomy. Both
ischemic (ALT=201+22 U/I, N=6, p<0.01) and non-ischemic AKI (ALT=154+17 U/, N=6,
p<0.01) caused significant hepatic injury compared to sham-operated mice (ALT=53+6
U/, N=6) in 5 hrs. The rises in plasma ALT correlated with focused peri-portal hepatocyte
necrosis, vacuolization, neutrophil infiltration and pro-inflammatory mRNA upregulation.
Plasma levels of TNF-o and IL-17A were also significantly elevated 5 hrs after ischemic
(TNF-0=21.8+1.5 pg/ml, N=4, P<0.01; IL-17A=98.8+10.0 pg/ml, N=4, p<0.01) or non-
ischemic AKI (TNF-0=20.5+2.9 pg/ml, N=4, p<0.01; IL-17A=103.7+12.0 pg/ml, N=4,
P<0.01) compared to sham-operated mice (TNF-0=3.4+1.5 pg/ml, N=4; IL-17A=0.0+0.0
pg/ml, N=4). Neutralization or genetic deletion of TNF-o. or IL-17A prevented AKI
induced hepatic and intestine injury. Small intestine histology after AKI showed massive
epithelial necrosis and apoptosis as well as profound endothelial apoptosis. Remarkable
hyperplasia and degranulation of Paneth cells were observed. Laser capture microdissection
demonstrated increased mRNAs for TNF-o and IL-17A in Paneth cells of mice subjected
to AKI. Finally, wild type mice treated with dithizone to deplete Paneth cells or Paneth cell
deficient (Sox9™%x;VilCre) mice were protected against hepatic and intestine injury after
ischemic or non-ischemic AKI. Taken together, we propose that Paneth cell activation/
degranulation after AKI produces hepatic damage and systemic inflammation via cytokine
induction and intestinal barrier dysfunction. Modulating Paneth cell dysregulation may have
important therapeutic implications in reducing systemic complications arising from AKI.
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Proximal Tubular Epithelial Cell Specific Deletion of Netrin-1 Receptor
UNCSB in Mice Exacerbate Ischemia Reperfusion Injury of the Kidney
Ganesan Ramesh,* Sutip Navankasattusas,? Dean Y. Li,?2 Weiwei Wang.*
*Medicine, Penn State University College of Medicine, Hershey, PA; 2Medicine,
University of Utah, Salt Lake City, UT.

The axon guidance molecules netrin-1 was shown to regulate inflammation and
apoptosis during ischemia reperfusion injury of the kidney. However, the receptor through
which netrin-1 suppresses tubular epithelial cell apoptosis was unknown. Kidney proximal
tubular epithelial cells are known to express specific netrin-1 receptor called UNC5B in
the apical surface of the tubules. To determine whether netrin-1 mediates its protective
effect against ischemia reperfusion injury of the kidney through UNC5B, we have
generated a proximal tubular epithelial cell specific UNC5B knockout in mice using cre-
lox technology. To enhance cre pentrance for floxed-UNCSB gene deletion, UNC5B-flox
mice were mated with UNC5B heterozygous knockout mice to create UNC5B—-/Flox mice.
Deletion of UNC5B was confirmed by genomic PCR and immunohistochemical staining
for UNCSB in kidney cortex. Tissue specific knockout mice and their littermate control
mice without cre were subjected to 26 minutes or 22 minutes of ischemia followed by 72
h of reperfusion. Kidney function was monitored by measuring BUN and creatinine. Both
heterozygous UNCS5B knockout mice and tissue specific homozygous knockout mice are
highly susceptible to kidney injury and did not survive beyond 24 h after reperfusion as
compared to WT control mice. However, when these mice are subjected to mild 22 minutes
of ischemia, heterozygous knockout (UNC5B-/Flox) mice without cre did not show any
increase in serum creatinine where as proximal tubule specific knockout mice (UNC5B—/
flox/GGT-cre) showed a dramatic increase in kidney injury as shown by increase in serum
creatinine ( 0.81+0.2 vs. 0.15+0.02, p<0.001, 24h). These results suggest that netrin-1
receptor UNC5B plays critical role in tubular epithelial cell survival and deletion of UNC5B
gene in mice exacerbate kidney injury.
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Deletion of VHL in the Thick Ascending Limb Protects from Ischemic
Acute Kidney Injury Gunnar Schley,' Bernd Klanke,' Kai-Uwe Eckardt,
Patrick Maxwell,? Carsten Willam.! *Nephrology and Hypertension, University
of Erlangen-Nuremberg, Erlangen, Germany; 2Division of Medicine, University
College London, London, United Kingdom.

Ischemia is a central pathophysiological factor in the development of acute kidney
injury (AKI). In murine models of AKI, like in ischemia/reperfusion experiments, tubular
ischemic necrosis and activation of the hypoxia-inducible factors (HIF) occur in particular in
the outer medulla of the kidney involving the proximal tubule and the thick ascending limb
of Henle’s loop (TAL). In this study we investigated the effects of genetic HIF induction
in the TAL in ischemia/reperfusion experiments.

To target the TAL the Tamm-Horsfall protein (THP) promoter was used to drive Cre
recombinase expression in transgenic mice which were then crossed with mice carrying
floxed von Hippel-Lindau (VHL) gene. Ischemic AKI was induced by clamping both renal
pedicles for 25 min, with 3 days of reperfusion afterwards.

TAL specific knockout of the VHL gene led to stable expression of HIFlalpha. No
further HIF induction was seen in other organs and no erythrocytosis was noted. HIF1
accumulation in the TAL was associated with cellular target gene induction (e. g. Glucose
transporter-1). Renal morphology and functional parameters were not different at control
conditions. Clamping of the renal pedicles led to profound ischemic injury in the outer
medulla. Compared to wildtype mice, VHL deletion in the TAL functionally (creatinine:
sham 0,08+0,01 vs. wt 0,78+0,12 vs. ko 0,32+,03 mg/dl, p=0.003; urea: sham 48,10+3,69
vs. wt 470,86+66,53 vs. ko 185,30+21,68 mg/dl, p=0,001) and morphologically protected
mice from ischemic AKI. Although VHL has several biological functions, the protective
effect of VHL knockout is presumably HIF-dependent and might be mediated by HIF target
genes. Our findings underscore the role of the TAL in the pathophysiology of AKI.

Disclosure of Financial Relationships: nothing to disclose

TH-FC014

Cystathionine-y-lyase Is an Endogenous Modulator of Oxidative Stress
Eelke M. Bos,*?* Henrike Jekel,* Pauline M. Snijder,'? Guangdong Yang,® Henri
G. D. Leuvenink,? Harry Van Goor,' Rui Wang.® 'Department of Pathology
and Medical Biology, University Medical Center Groningen, University of
Groningen, Netherlands; 2Department of Surgery, University Medical Center
Groningen, University of Groningen, Netherlands; *Cardiovascular Research
Lab, Lakehead University, Thunder Bay, ON, Canada.

Cystathionine-y-lyase (CSE) is the main H,S-producing enzyme in the mammalian
cardiovascular system. Exogenous H,S treatment is highly beneficial in renal ischemia/
reperfusion injury (IRI). Here, we investigated whether endogenous H,S-production
is protective against IRI, and if overexpression of CSE reduces mitochondrial ROS
production.

Male C57BL/6 wildtype (WT) or CSE™ were subjected to 30 min of bilateral renal
ischemia. After 24h kidneys and plasma were collected. Renal H,S-production rate in
untreated WT and CSE™ mice was measured using the Zn-trap method. HEK293 cells
were transfected with pIRES2-EGFP-CSE plasmid to overexpress CSE. Mitochondrial
superoxide production or or cytoplasmatic ROS level were measured using MitoSOX
probe or dihydroethidine (DHE), respectively.
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Renal IRI caused considerable mortality in CSE”- mice, while WT mice showed no
deaths post reperfusion (64% vs. 100% survival). Tubular necrotic area in the renal cortex
of CSE” animals was 60% higher than that of WT (p<0.01). This coincides with a 91%
reduced renal production of H,S in CSE”- mice (p<0.01). In-vitro results showed that NaHS
(a donor of H,S) concentration-dependently reduced Antymicin A-induced mitochondrial
superoxide production with a significant reduction at 10 uM (61%, p<0.01), max reduction
at 1 mM (83%, p<0.01). Cytoplasmatic ROS levels were significantly reduced by NaHS at
10 uM (44%, p<0.05) with a max reduction at 1 mM (95%, p<0.001)). CSE overexpression
in HEK293 cells significantly reduced the increase in MitoSOX (75%) and DHE (49%)
fluorescence after Antimycin treatment when compared with mock-transfected cells
(p<0.01).

It is concluded that endogenous H,S-production by CSE plays a beneficial role in
the response to renal IRI. This role is mediated in part by the antioxidant effect of H,S,
involving the reduction of ROS levels in both cytosol and mitochondria.

Disclosure of Financial Relationships: nothing to disclose
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Absence or Blockade of SR-BI/II and CD36 Receptors Improves Sepsis
Survival and Acute Kidney Injury in Mice Asada Leelahavanichkul,
Alexander V. Bocharov, Roger Kurlander, Irina Baranova, Tatyana G.
Vishnyakova, Xuzhen Hu, Kent Doi, Gyorgy Csako, Robert A. Star, Thomas
L. Eggerman, Peter S. Yuen. NIDDK, NIH, Bethesda, MD.

Class B scavenger receptors bind/internalize oxidized LDL, apoptotic cells, and
bacteria, which initiates pro-inflammatory cell signaling. A synthetic SR-B antagonist,
L-37pA, reduced bacterial uptake and bacteria-induced cytokine secretion. Therefore, we
tested L-37pA in a cecal ligation puncture (CLP) mouse sepsis model. L-37pA reduced
organ damage, including serum LDH, and improved kidney and liver function (lower
creatinine/BUN/ tubule damage, AST/ALT, respectively). Serum IL-6, TNF-ot and IL-10
levels were also diminished by L-37pA, indicating reduced systemic inflammation. In
contrast to typical anti-inflammatory agents, L-37pA increased peritoneal granulocyte
counts and modestly reduced peritoneal bacterial load. These complementary actions
improved the survival rate from 6% to 27%. Mice deficient in either SR-BI/Il or CD36,
were further protected from CLP-induced sepsis. In both knockout strains, 2- to 3- fold
less systemic inflammation and organ damage were accompanied by an 8-fold increase
of peritoneal granulocyte accumulation and a ~50-fold reduction of peritoneal bacterial
counts, relative to CLP in wild-type mice. CD36-deficient mice survival was 58% vs 17% in
control mice. SR-BI/II- deficient mice, which showed mineralocorticoid and glucocorticoid
deficiency due to defective HDL uptake, demonstrated almost 50% survival vs 5% in
steroid-compensated experiments. Cultured granulocytes, deficient in either SR-BI/II or
CD36, had reduced cytokine response to exogenous bacteria and lived longer (more resistant
to bacteria induced cell death). Our data indicate that L-37pA promotes local peritoneal
granulocyte accumulation, bacterial killing, and inhibits systemic inflammation. These
results demonstrate that targeting class B scavenger receptors are anti-inflammatory and
indirectly anti-bacterial, without being immunosuppressive.
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Dendritic Cell (DC) Deficiency of Sphingosine 1-Phosphate Receptor 3
(S1P4R) Attenuates Natural Killer T (NKT) Cell Activation and Kidney
Ischemia-Reperfusion Injury (IRI) Amandeep Bajwa, Liping Huang, Li
Li, Mark D. Okusa. Medicine and the Center for Immunity, Inflammation and
Regenerative Medicine, University of Virginia, Charlottesville, VA.

Sphingosine 1-phosphate (S1P), a sphingolipid that is the natural ligand for a family
of five G-protein coupled receptors (S1P,sRs), regulates cell survival, differentiation,
cytoskeletal rearrangements, angiogenesis, calcium regulation, and lymphocyte circulation.
S1P;Rs on vascular endothelial and epithelial cells have been linked to enhanced vascular
and epithelial permeability, respectively, and dendritic cell (DC) S1P;R deficiency protects
mice from lethal sepsis. Previous work has demonstrated that kidney IR1 is dependent on the
DC activation of NKT-mediated production of interferon gamma (IFN-y). We hypothesized
that DC S1P;Rs are involved in mediating DC-NKT interaction in kidney IRI. Both kidney
pedicles were clamped in C57BL/6 mice for 26 min and then released for 24 hrs. FACS,
ELISA, H&E staining and plasma creatinine (mg/dL) measurement were performed. WT
mice injected with alpha-galactosylceramide (o.GalCer; 10pg/mouse) had significantly
higher levels of plasma IFN-y (81.1%, p<0.05) at 6 and (95%, p<0.05) at 24h compared to
S1P,KO mice. We next transferred WT or S1P,KO DCs loaded with aGalCer (DC-aGalCer)
into WT mice and performed kidney IRI. Mice reconstituted with WT DC-o.GalCer had
more kidney IRI with higher plasma creatinine (57.1%, p<0.01), neutrophil infiltration
(84.5%, p<0.001), NKT infiltration (61.9%, p<0.001) compared to mice reconstituted with
S1P;KO DC-aGalCer. Additionally, mice reconstituted with WT DC-aGalCer prior to
kidney IR had had significantly higher mRNA levels of proinflammatory cytokines (TNFo,
1L-12p40, I1L-1B, IL-6) and chemokines (CXCL1,2,5) compared to S1P,KO DC-aGalCer
reconstituted mice. We conclude that absence of DC S1P,Rs attenuates NKT cell activation,
neutrophil infiltration and proinflammatory cytokine production in response to kidney IRI.
Thus the development of S1P, antagonists may lead to novel therapeutic approach for the
prevention and treatment of kidney IRI.
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CD4 T Cells and CXCL1 in Cisplatin-Induced Acute Kidney Injury Ali
Akcay, Kultigin Turkmen, Quocan Nguyen, Zhibin He, Sarah Faubel, Alkesh
Jani, Charles L. Edelstein. Univ of Colorado Denver.

We have previously demonstrated that neither neutrophil depletion nor macrophage
depletion is protective in cisplatin-induced acute kidney injury (Cis-AKIl). Thus we further
investigated CD4 T cells in Cis-AKI. The aim of the study was to determine the role of
CDA4 T cellsand CD4 T cell cytokines like CXCL1 (also known as IL-8 or KC) in Cis-AKI.
Mice were injected with Cis 25 mg/kg and sacrificed on days 1, 2 and 3. BUN and serum
creatinine (SCr) were elevated on Day 3. Flow cytometry for CD4 T cells was performed
on single cell extracts of kidney. CD45+ (common leukocyte antigen) gated events were
analyzed for expression of CD3 and CD4. The increase in CD4+ cells in Cis-AKI was not
seen in CD4 -/- mice. Both CD4 T cell depletion with GK 1.5 antibody (10 mg/kg IP on
day 7, 3 and 0 before Cis) and CD4 T cell -/- mice were protective against Cis-AKI. SCr
was 1.5 inwild type (WT) mice+Cis and 0.9 in CD4 -/- mice+Cis (P<0.05, n=20). SCr (mg/
dL) was 2.1 in Cis+vehicle and 0.9 in Cis+GK1.5 (P<0.05, n=6). CD4 T cells are known
to produce CXCL1. CXCL1 (pg/mg) in whole kidney was 1.4 in vehicle and 15 on day
1, 61 on day 2 and 72 on day 3 (all P<0.01 vs. vehicle, n=4). The increase in CXCL1 in
Cis-AKI was decreased in CD4 T cell -/- mice demonstrating that CD4 T cells result in an
increase of CXCL1 in Cis-AKI. CXCL1 (pg/mg) in whole kidney was 98 in WT mice+Cis
and 21 in CD4 -/- mice+Cis (P<0.001, n=5). To determine whether CXCL1 is a mediator
of Cis-AKI, CXCR2 -/- that lack the CXCL1 receptor were studied. CXCR1 -/- mice were
protected against C-AKI. SCr was 2.6 in WT mice+Cis and 0.8 in CXCR1 -/- mice+Cis
(P<0.01, n=10). In summary, in Cis-AKI: 1) CD4 T cell depletion is protective, 2) CXCL1
is increased in kidney, 3) CXCL1 is decreased in CD4 -/- mice, 4) inhibition of the action
of CXCL1in CXCRL1 -/- mice is protective. In conclusion, the injurious effect of IL-8 from
CDA4 T cells merits further study in Cis-AKI.
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NGAL Reporter Mouse Illuminates Tubular Cell Stressors In Vivo Neal A.
Paragas,! Andong Qiu,* Jonathan M. Barasch.! *Medicine, Columbia University,
New York, NY; 2; 3.

We generated a difusion reporter knockin mouse, Ngal-Luc2/mC, under the control
of the NGAL promoter. The NGAL-Luc2/mC knockin mouse was constructed by fusing
luciferase (Luc2) and mCherry (mC) genes by overlap PCR and this product was inserted
immediately 3’ of the NGAL promoter using Bac recombineering. Unilateral IR (30 minutes)
was performed on the right or left kidney of the NGAL-Luc2/mC reporter mouse while
the contralateral kidney was left undisturbed as an internal control. NGAL expression was
measured by both NGAL-Luc2 and NGAL-mC activities. NGAL expression was specific
to the damaged kidney and was found to be dependent on the dose of ischemia, namely,
NGAL-Luc? activity rose as much as 40 fold after a 30min dose of ischemia, but only 10
fold after 15min of ischemia, whereas the contralateral kidney did not express the reporter.
NGAL-Luc2 expression appeared within 3 hours of insult and conversely extinguished by
24 hours. NGAL-Luc? activity correlated in timing and intensity with the appearance and
concentration of urinary NGAL. Similar data were obtained in a bilateral IR model, sepsis
model, and cisplatin nephrotoxic model. Using in situ hybridization as well as mCherry
fluorescence, we show NGAL expression was expressed in the TALH and o Intercalated
Cells of the Collecting Ducts. Cells extracted from NGAL Reporter Kidneys responded
to nephrotoxins (cisplatin, cobalt and LPS) and bacterial products, and were modulated
by novel Nf-xf3 inhibitors. In contrast to these studies, simple volume depletion sufficient
to increase serum Na and reduce body weight did not induce NGAL-Luc2 expression.
In sum, in a living animal, Ngal-Luc2/mC revealed rapid expression, dose dependence,
reversibility and kidney specificity during stressed conditions. Furthermore, we show that
kidney NGAL directly correlates with uNGAL confirming reports that kidney epithelia
secrete UNGAL. Additionally, primary cultures of adult kidney cells reveal that NGAL
expression is mediated by Nf-kf3. Ngal-Luc2/mC mice and primary cell lines will permit
the study of signaling pathways that trigger massive NGAL expression resulting in its
utility as a biomarker of kidney epithelial stress.
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siRNA Against P53 Minimizes Recurrent AKI and Prevents Development
and Exacerbation of CKD Swetlana Boldin-Adamsky,* Silvia B. Campos-
Bilderback,? Ruben M. Sandoval,? Elena Feinstein,* Bruce A. Molitoris.? *Quark
Pharmaceutical, Ness Ziona, Israel; 2Dept. of Medicine/Division of Nephrology,
Indiana University, Indianapolis, IN.

Recent evidence from experimental and clinical investigations indicates repeated AKI
episodes trigger CKD and accelerate its progression. Thus, prevention of AKI may minimize
CKD development and reduce its progression to ESRD. As we have previously shown that
siRNA against P53 (siP53) minimized ischemia/reperfusion AKI, we assessed whether its
use during repeated AKI would limit CKD progression. First, we tested whether siP53 was
capable of preventing CKD development caused by recurrent AKI. Male SD rats underwent
5 recurrent (at monthly interval) 45 min bilateral renal pedicle clamp followed by i.v.
injection of siP53. As expected, each consecutive AKI cycle resulted in higher SCr levels
in untreated rats but not in siP53 treated rats. Ten days after the fifth AKI, untreated AKIT
rats displayed lower 24 hr GFR (p<0.01) and more advanced proteinuria and histological
signs of CKD than siP53-treated (p< 0.01). We next investigated the efficacy of siP53 in
minimizing AKI exacerbation of CKD with pre-existing CKD. CKD was induced in SD rats
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by unilateral nephrectomy, followed by 3-4 bimonthly cycles of AKI with rats on high salt
diet. When CKD was confirmed (high SCr, proteinuria and low GFR), rats were subjected to
AKI (40 min clamp) followed by treatment with either control siRNA or siP53. Dynamics
of post-AKI changes of SCr indicated treatment with siP53 markedly attenuated AKI and
lead to a rapid return of increased SCr levels to baseline. In contrast, SCr levels in control
siRNA treated CKD rats reached 2-fold higher levels of SCr as a result of AKI and SCr
remained elevated for at least one week. Histopathological evaluation showed less signs of
both AKI and CKD in siP53-treated rats(p< 0.01). Finally, we observed by two-photon in
vivo imaging that Cy-3 siRNA uptake by proximal tubule cells was not impaired in CKD
rats, but the cellular sSiRNA half-life was prolonged with CKD progression.
Thus, siP53 is efficacious with recurrent use in AKI, and prevents the development of
CKD and progression of CKD in a proteinuric CKD model.
Disclosure of Financial Relationships: nothing to disclose
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Sestrin2 Is Up-Regulated and Causes Autophagy of Renal Tubular Cells
in the Acute Kidney Injury In Vitro and In Vivo Masayuki Ishihara.
Endocrinology, Metabolism and Nephrology, Kochi Medical School, Japan.

Autophagy is one of the systems which protects life from stresses. We reported
autophagy occurred in mice AKI model before. Recently it was reported sestrin2(sesn2)
induce osteosarcoma cells to autophagy. Autophagy is thought to play an important role for
preventing AKI from stresses. However, little is known about the role of sesn2 in AKI.

The purpose of this study is to understand the roles of sesn2 in autophagy in renal
tubular cells, and the regulation of sesn2 in AKI. To clarify the significance of sesn2 in
AKI, we used a rat I/R AKI model in vivo and cultured renal tubular cells as an in vitro
model. We observed sesn2 expression in the time course of a rat AKI model by Western
blot analysis. We also evaluated sesn2 expression by immunostaining in vivo. To elucidate
the regulation of sesn2, we evaluated the expression of sesn2 in MCT cells under H202
and hypoxia conditions by RT-PCR and Western blot analyses. Furthermore, to examine
sesn2 regulates autophagy or not, we established MCT cells which stably transfected with
LC3-GFP as a marker of autophagy. Using this cell line, we detect autophagy as a GFP-
positive-autophagosome.

In Western blot analysis, sesn2 expressed significantly in AKI model in 3-12 hours after
I/R. The peak time of sesn2 expression was 6 hours. In immunohistological examination,
sesn2 expressed in the proximal tubule cells. Sesn2 gene and protein expressed strongly
in the stress condition of MCT cells. Overexpression of sesn2 induces autophagy in MCT
cells. In this study, we showed sesn2 expression increased in the stresses in vitro and in the
AKI model in vivo. Increments of sesn2 expression caused autophagy in renal tubular cells.
These results indicate the up-regulated sesn2 induces damaged tubular cells to autophagy,
and play a role in the pathophysiology in AKI.
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Genome-Wide RNAi Screen Identifies a Role for the Proteasome and the
MAPK Pathway in Metazoan Phosphate Sensing Clemens Bergwitz,* Sumi
Sinha,* Charles Derobertis,* Hway Helen Chen,* Meghana M. Kulkarni,? Michael
Schnall-Levin,® Harald Jueppner,! Stephanie Mohr,? Bonnie Berger,® Norbert
Perrimon.? 'Endocrine Unit and Dept. of Pediatrics, MGH, Boston, MA; ?Dept.
of Genetics, HMS/HMI, Boston, MA; *CSAIL, MIT, Cambridge, MA.

Traditional sequence homology-based database searches to find metazoan orthologs
of the bacterial and yeast phosphate sensors have been unsuccessful. We performed a
genome-wide RNAI screen using the Drosophila hemocyte-like cell line S2R+ with
phosphate-induced activation of MAPK as a readout. Members of the canonical MAPK
pathway were among a set of 124 genes identified in the screen and subsequently validated
with independent RNAI reagents. Using inhibitors of the MAPK and Akt pathways in S2R+
and murine C2C12 cells, we confirmed that activation of the canonical MAPK pathway in
response to phosphate is evolutionarily conserved. However, our results also indicate that
the MAPK pathway may not be specific for phosphate; rather, its activation by phosphate
may reflect cross-talk between the insulin- and phosphate-sensing pathways. We, therefore,
re-screened all 124 genes with insulin as a stimulus and identified 69 genes for which
insulin-induced MAPK signaling was unaffected. Six of these phosphate-specific genes
encode for regulatory subunits of the 26S proteasome. This finding was validated using the
proteasomal inhibitor MG132, which blocks phosphate-induced activation of MAPK in
S2R+ cells, as well as in the murine bone marrow ST2 stromal cells and rat osteosarcoma
UMR106 cells. MG132, furthermore, reduces phosphate-induced expression of osteopontin
in ST2 and UMR106 cells, a gene well-known to be regulated by phosphate. Proteasomal
activity has been demonstrated to regulate gene expression via degradation of cytoplasmic
inhibitors resulting in the activation of transcription factors, or via the select degradation
of various transcription factors. Identification of the phosphate-related target(s) of the
proteasome will therefore be important to understanding how phosphate activates MAPK
and regulates osteopontin gene expression.
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Characterization of Phosphate Metabolism in NaPi-IIb Conditional
Knock-Out Mice Yasuhiro Ichida,' Hiroko Segawa,? Otoya Ueda,* Mami
Kakefuda,! Naoshi Horiba,* Etsuyo Hanabusa,> Naoko A. Wada,* Takanori
Tachibe,* Yosuke Kawase,* Kumiko Koguchi,* Ichiro Kaneko,? Shoji Kuwahara,?
Sawako Tatsumi,? Hirotake Takai,* Shuichi Ohtomo,* Kou-Ichi Jishage,* Naoshi
Fukushima,* Ken-Ichi Miyamoto.? *Chugai Pharmaceutical Co., Ltd., Gotemba,
Shizuoka, Japan; 2Tokushima University, Tokushima, Japan.

Elevated plasma phosphate (Pi) is a major risk factor associated with the increased
cardiovascular morbidity and mortality of dialysis patients. Plasma Pi is regulated by dietary
Pi intake in small intestine and secretion from kidney. Dietary Pi is efficiently absorbed
(60-70%) through the small intestine by both active and passive mechanisms. Although
active transport of Pi is mediated primarily via the type IIb Na/Pi cotransporter (Slc34a2/
NaPi-11b), the contribution ratio of active transport is not clear. To analyse the role of
NaPi-I1b invivo, we have generated NaPi-11b gene knockout mice. At the last ASN meeting
we reported that intestinal Pi absorption was decreased in NaPi-11b*- mice. This time, we
generated NaPi-lIb conditional KO mice with a tamoxifen-inducible Cre-loxP system.
After induction of NaPi-I1b gene disruption, NaPi-11b%* mice were indistinguishable from
wild-type mice littermates with respect to size, body weight, and behavior. However not
only urinary Pi excretion but also plasma Pi concentration was significantly decreased in
NaPi-11b%*- mice compared with wild-type mice. NaPi-11b™* mice also exhibited significant
low plasma FGF23 levels and high plasma 1,25(0OH),D; levels. Intestinal Na*-dependent Pi
uptake was significantly decreased in NaPi-11b"*- mice compared with wild-type mice. The
present study indicates that the active Pi transport (NaPi-11b) system of the small intestine
plays an important role to regulate Pi absorption, and NaPi-11b should be a potential drug
target of hyperphosphateima.
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Conditional Knock-Out of the Calcium-Sensing Receptor in Mouse Kidney
Hakan R. Toka,! Martin R. Pollak.? *Nephrology, Brigham and Women’s
Hospital, Boston, MA; ?Nephrology, Beth Israel Deaconess Medical Center,
Boston, MA.

High urinary calcium excretion is a major risk factor for the development of kidney
stones. Rare gain-of-function mutations in the Calcium-sensing receptor (CaSR) can lead
to high urinary calcium excretion. Furthermore, population studies suggest a role for CaSR
variants in explaining human variation in renal calcium excretion. The CaSR was reported
to be expressed along the entire nephron including proximal tubule, thick ascending limb
and distal nephron. However the exact localization and function of CaSR in these various
parts of the nephron, and its role in regulating calcium excretion are poorly understood.

A conditional CaSR KO mouse for targeted inactivation of exon 3 was generated.
Germline knock-out mice showed increased embryonic lethality. Viable animals displayed
failure-to-thrive with hypercalcemia and severe osteomalacia recapitulating the phenotype
of neonatal severe hyperparathyroidism (NSHPT) in humans. These results confirm that
deletion of exon 3 leads to complete loss of CaSR function.

A nephron-specific knock-out of CaSR was studied by crossing conditional exon3-less
CaSR mouse with animals expressing Cre under the Six2 promoter. Homozygous exon3-
floxed Six2Cre mice were viable without apparent phenotype. Six2Cre is expressed in the
metanephric mesenchyme during kidney development and therefore targets renal tubular
epithelial cells in the entire nephron except the collecting duct. RT-PCR and Western blotting
showed absent CaSR protein in whole kidney of floxed Six2Cre mice. Baseline serum and
urine Calcium levels as well as PTH data showed no difference between experimental
and control mice. There was also no difference in serum Calcium levels when kidney-
specific CaSR KO mice were challenged with increased dietary Calcium intake. These
results suggest that renal expression of CaSR is not required for maintaining calcium
homeostasis under basal conditions. Future experiments will address the importance of
renal CaSR under conditions of dietary calcium load, PTH infusion, vitamin D loading,
and phosphate depletion.
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Tissue Transglutaminase Inhibits TRPV5-Dependent Calcium Transport in
a N-Glycosylation-Dependent Manner Sandor Boros, Henrik Dimke, Rene J.
Bindels, Joost G. Hoenderop. Department of Physiology, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands.

Tissue transglutaminase (tTG) is a multifunctional Ca?*-dependent enzyme, catalyzing
the covalent crosslinking of proteins. Recent studies have shown that the transient receptor
potential vanilloid (TRPV) family of cation channels can contribute to the activity of tTG in
keratinocytes and hence skin barrier formation. In the kidney, where active transcellular Ca?*
transport via TRPV5 predominates, the potential effect of tTG remains untested. TRPV5
is regulated by a multitude of factors, many (such as klotho or tissue kallikrein) secreted
into the urine, acting from the extracellular side. tTG was detected in mouse urine and in
the apical medium of polarized cultures of rabbit connecting tubule and cortical collecting
duct (CNT/CCD) cells. Importantly, patch clamp experiments revealed that extracellular
application of tTG significantly reduced TRPVS activity in human embryonic kidney (HEK
293) cells transiently expressing the channel. Similarly, a strong inhibition of transepithelial
Ca? transport was observed after apical application of purified tTG to polarized rabbit CNT/
CCD cells. tTG promoted the aggregation of the plasma membrane-associated fraction of
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TRPVS5. Using (whole cell) patch clamp, we observed a clear reduction in the pore size
after tTG treatment, indicating distinct structural changes in TRPV5 upon crosslinking by
tTG. As N-linked glycosylation of TRPV5 is a key step in the extracellular regulation of
channel function, we determined the effect of tTG in the N-glycosylation-deficient TRPVS
mutant. In the absence of N-linked glycosylation, the TRPV5 channel was insensitive to
tTG treatment. Taken together, these observations suggest that tTG is a novel extracellular
enzyme inhibiting the activity of TRPV5 via catalyzing covalent heterotetramer formation.
The inhibition of TRPV5 occurs in an N-glycosylation-dependent manner, signifying a
common final pathway by which different extracellular factors regulate the activity of
the channel.
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Adaptations in Renal and Intestinal Phosphate Handling in the Rodent
Roux-en-Y Gastric Bypass Model Joanne Marks,' Marco Bueter,? Havovi
Chichger,* Carel W. Le Roux,? Edward S. Debnam,* Robert J. Unwin.*
*Neuroscience, Physiology and Pharmology, University College London,
London, United Kingdom; ?Investigative Medicine, Imperial College London,
London, United Kingdom.

Recent studies have shown that phosphate (Pi) absorption by the small intestine (SI)
rapidly induces changes in renal Pi reabsorption. Acute administration of a high Pi diet to
rats previously maintained on a low Pi diet increases duodenal, but not jejunal, brush boarder
membrane (BBM) Pi uptake and NaPi-I1b protein levels; this adaptation is associated with
transient postprandial hyperphosphatemia and reduced renal BBM Pi uptake and NaPi-Ila
protein expression (1). Additionally, infusion of a duodenal mucosal homogenate evokes
a rapid increase in renal Pi excretion (2). The current study used the Roux-en-Y gastric
bypass (RYGB) model, in which the duodenum is ‘bypassed’, to investigate further the
gut-renal axis controlling Pi homeostasis.

RYGB or sham surgery was performed on male Wister rats according to the protocol of
Bueter et al (3). After 16 weeks, the kidneys and segments corresponding to the duodenum
(biliopancreatic limb), jejunum (alimentary limb) and ileum (common limb) were harvested
for determination of Pi transporter mRNA and protein levels. RY GB resulted in a significant
increase in NaPi-1lb mMRNA expression in the alimentary limb (sham: 0.88+0.54 vs. RYGB:
6.78+2.17 MCt, P<0.05). Interestingly, PiT1 and PiT2 mRNA expression was increased
in the common limb (PiT1: sham: 2.1+0.8 vs. RYGB: 4.8+3.5 and PiT2: sham: 4.5+1.5
vs. RYGB: 21.6+9.5 ~Ct, P<0.05). In keeping with previous findings, up-regulation of
NaPi-11b in the alimentary limb had no effect on renal NaPi-Ila or NaPi-llc mRNA or
protein levels, and it did not affect serum Pi concentration.

These findings suggest that the RYGB model may be a useful tool in defining the
functional role and adaptation of different segments of the small intestine in response to
dietary Pi changes, and more specifically, in exploring the mechanisms of cross-talk between
the Sl and kidney in controlling Pi homeostasis.

1) Giral H et al AJP 297: F1466-75, 2009

2) Berndt T et al PNAS 104: 11085-90, 2007

3) Bueter M et al Gastroenterology 138: 1845-53, 2010
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Mechanisms of Apical Membrane Trafficking of Sodium Phosphate
Cotransporters Eleanor D. Lederer,*? Syed J. Khundmiri,? Francesca Pribble,?
Silvia Mercedes Uriarte,? Kenneth R. McLeish.%? *Medical Service, Robley
Rex VA Medical Center, Louisville, KY; ?Medicine, University of Louisville,
Louisville, KY.

Regulation of phosphate homeostasis is a function of the brush border membrane
(BBM) expression of type lla sodium phosphate cotransporters (Npt2a) in proximal renal
tubule cells; however, the mechanisms for BBM trafficking and insertion of Npt2a are
unknown. We recently found that NHERF 1 deficient proximal tubule cells exhibit impaired
BBM trafficking in association with a decrease in Munc-18 expression. Based on these
findings, we hypothesize that Npt2a exocytosis occurs through a vesicle trafficking pathway
involving SNARE (Soluble NSF Attachment Protein Receptors) protein interactions.
We stimulated Npt2a forward trafficking by treating opossum kidney (OK) cells with
low phosphate medium after Npt2a depletion by pretreatment with either PTH (100 nM,
6h) or high phosphate medium (24h). We examined the effect of actin depolymerization
agents (Colchicine and Cytochalasin D), a dynein inhibitor (EHNA), and a SNAP23 TAT
fusion peptide which inhibits SNARE protein interactions on low phosphate-stimulated
Npt2a BBM expression by Western blot, confocal microscopy, and radiolabeled phosphate
uptake. Pretreatment with PTH or high phosphate decreased the expression of Npt2a by
40% while subsequent treatment with low phosphate medium for 24 hours restored the
BBM expression of Npt2a to control levels. The addition of actin depolymerization agents,
EHNA, or the SNAP23 TAT fusion peptide in the presence of low phosphate medium
blunted the increase in BBM expression of Npt2a stimulated by low phosphate medium
treatment by 60%, 50%, and 60% respectively as determined by Western blot. Confocal
imaging and phosphate transport confirmed the inhibition of low phosphate-stimulated
Npt2a exocytosis by all three classes of inhibitors. Western blot identified the presence of
SNARE proteins syntaxin 2 and 4, VAMP2, and SNAP 25 in OK cells. We conclude that
exocytosis of Npt2a stimulated by low phosphate occurs through trafficking of Npt2a-
containing vesicles through a pathway involving actin polymerization, dynein motor, and
SNARE protein interactions.
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TRPV6 Is Downregulated by OCRL, a Protein Associated with
Oculocerebrorenal Syndrome of Lowe and Dent Disease Guojin Wu, Wei
Zhang, Tao Na, Haiyan Jing, Ji-Bin Peng. Nephrology Research and Training
Center, Division of Nephrology, Department of Medicine, University of Alabama
at Birmingham, Birmingham, AL.

Oculocerebrorenal syndrome of Lowe (OCRL) gene product is a phosphatidyl inositol
4,5-bisphosphate [P1(4,5)P,] 5-phosphatase, and mutations of OCRL cause Lowe syndrome
and Dent disease, both of which are frequently associated with hypercalciuria. Transient
Receptor Potential, Vanilloid subfamily, subtype 6 (TRPV6), is an intestinal epithelial
calcium (Ca) channel mediating active Ca absorption. Hyperabsorption of Ca was found
in patients of Dent disease with increased Ca excretion. In this study, we tested whether
TRPVE is regulated by OCRL and if so, to what extent it is altered by Dent-causing OCRL
mutations using Xenopus oocyte expression system. Co-expression of OCRL decreased
TRPV6-mediated Ca uptake in a dose-dependent manner. The decrease in Ca uptake was
associated with lowered TRPV6 protein abundance. The PI(4,5)P, 5-phosphatase domain
of OCRL alone was sufficient to downregulate TRPV6, whereas other domains alone had
little effect. Deletion of RhoGAP domain in OCRL further increased the inhibitory effect of
OCRL on TRPV6, and mutations that disrupt interactions between OCRL and Rab proteins,
including S564P and G664D, attenuated it. Thus, the P1(4,5)P, 5-phosphatase domain is
essential to the inhibitory effect of OCRL on TRPV6, and the RhoGAP and Rab binding
domains are also involved in this regulation. To assess whether the regulation of TRPV6
by OCRL is impaired under Dent disease condition, the effects of 7 OCRL Dent-causing
mutants on TRPV6 were evaluated. All the Dent-causing mutants of OCRL tested, including
F243S, 1274T, R318C, Y479C, R493W and D523N in the phosphatase domain and E737D
in the RhoGAP domain, exhibited decreased ability (ranging from 0 to 80% compared to
wild-type) to inhibit TRPV6. In conclusion, OCRL downregulates TRPV6 and the disruption
of this regulation by Dent-causing mutations in OCRL may lead to increased intestinal Ca
absorption and in turn, hypercalciuria.
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Regulation of the Epithelial Calcium Channel TRPVS by Sex Hormones
Yu-Juei Hsu,*? Shih-Che Hsu,? Joost G. Hoenderop,? Rene J. Bindels.? *Division
of Nephrology, Tri-Service General Hospital, Taipei, Taiwan; 2Physiology,
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands.

Sex hormones play a key role in sex differentiation and development, as well as in
the regulation of skeletal growth and maturation. Long-term female sex hormone estrogen
and male sex hormone androgen deficiency resulted in a negative Ca?* balance and
osteoporosis among elderly women and men, respectively. Studies have reported gender
differences in urinary Ca?* excretion, showing a greater urinary Ca?* loss in males than
in females. However, the molecular mechanisms underlying different renal Ca** handling
by sex hormones remain unexplored. To determine whether sex hormones affect active
Ca?* reabsorption by regulating the Ca?* transport proteins Transient Receptor Potential
Vanilloid-subtype 5 (TRPV5) and calbindin-D28K, the castrated mice model was used to
investigate the regulation of TRPV5 and calbindin-D28K by sex hormones. Male mice,
compared to females, had a higher urinary Ca?* excretion accompanied by reduced renal
Ca?* transporter expression. Androgen deficient bilaterally orchidectomized (ORX) mice
excreted less Ca?* in their urine than sham-operated controls. ORX-induced hypocalciuria
was normalized after testosterone replacement. Consistently, androgen deficiency resulted
in augmentation of both renal mMRNA and protein abundance of TRPV5 and calbindin-
D28K, which in turn was suppressed by testosterone treatment. Moreover, there is no
significant difference in serum 1,25(0OH),D; levels between controls, ORX mice, and
testosterone-supplemented ORX mice. In contrast, supplementation with 17B-estradiol to
ovariectomized (OVX) rats normalized renal MRNA levels of TRPV5 and calbindin-D28K
and increased the protein abundance of TRPVS5. This was confirmed in 25-hydroxyvitamin
D, I-1o-hydroxylase-knockout mice where 173-estradiol replacement therapy enhanced
renal expression of TRPV5, leading to the normalization of serum Ca?* levels. In conclusion,
we demonstrated that sex differences in renal Ca2* reabsorption, which are mediated by the
inhibitory effects of androgen and the stimulatory effects of estrogen on TRPV5-mediated
renal Ca?* transport in a 1,25(0OH),D,-independent manner.
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Regulation of Intestinal and Renal NaPi Transporters by Liver X Receptor
Yupanqui A. Caldas,*? Michael A. Cortazar,** Hector Giral-Arnal,* Victor
Sorribas,? Judith Blaine,* Kayo Okamura,* Moshe Levi.! *University of Colorado
Denver, Aurora, CO; 2Universidad de Zaragoza, Zaragoza, Spain; *Universidad
del Valle, Cali, Colombia.

The Liver X Receptor (LXR) agonists have shown to modulate the lipid composition
of different tissues including the vascular tissue, the intestine, the liver and the kidney
through modulation of the ATP-binding cassette transporters A1 (ABCA1) and G1
(ABCG1), which mediate reverse cholesterol transport. The effects of LXR agonists on
phosphate transporters however are not known. Phosphate homeostasis is regulated by the
intestinal and renal sodium-phosphate (NaPi) transporters that are expressed in the brush
border membrane (BBM) of these organs. Recent studies indicate that hyperphosphatemia
presumably mediated through upregulation of the NaPi transporters play an important
role in cardiovascular disease. We used both an in vitro and in vivo system to study the
effect of the LXR agonists on intestinal and renal NaPi transporters. C57BL/6 mice fed

Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

6A



J Am Soc Nephrol 21: 2010

chronically with either of the LXR agonists TO901317 and DMHCA show marked and
significant reductions in the abundance of renal BBM NaPi transport proteins: 57% for
NaPi-2a, 40% for NaPi-2c, and 30% for PiT-2, as well as intestinal BBM NaPi transporter:
66% for NaPi-2b. The decrease of the expression of these NaPi cotransporter proteins
was correlated with significant decreases in the activity of 32Pi uptake, 63% in the ileum
and 20% in the kidney BBM. Even more significant, serum Pi levels were decreased by
40% while Pi urine excretion was increased by 30%. After incubation for 24 hours with
T0901317 and DMHCA the same effect was also observed in opossum kidney cells (OK:
a cell culture model of the renal proximal tubule) where NaPi4 protein abundance (the
main type 11 NaPi transporter in OK cells) was reduced by 55% and Pi transport by 49%.
In this cell line we have demonstrated increased nuclear expression of the endogenous LXR
receptor, and several of the target genes, following treatment with the LXR agonists. Our
studies therefore document a novel role for the LXR agonists in modulation of intestinal
and renal NaPi transporters and serum Pi levels.
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Phosphate Homeostasis in Osteocyte-Ablated Mice Sawako Tatsumi, Seiichi
‘Yamaguchi, Tatsuya Kamatani, Yuji Shiozaki, Kengo Nomura, Yukiko Saito,
Shinsuke Kido, Hiroko Segawa, Ken-Ichi Miyamoto. Molecular Nutrition, The
University of Tokushima Graduate School, Tokushima, Japan.

Recent studies have shown that alterations in osteocytes metabolism occur in very
early stages of chronic renal disease (CKD) and likely mediate altered bone and mineral
metabolism in patients with even very mild degree of renal dysfunction. The fibroblast
growth factor 23 (FGF23) and dentin matrix protein 1 (DMP1) genetic mutations cause
phosphorous (Pi) metabolic disorders. FGF23 and DMP1 are made primarily in osteocytes.
These are suggesting that the osteocyte plays the total systemic Pi regulation. In a previous
study, we have established a transgenic mouse model, based on the diphtheria toxin (DT)
receptor-mediated cell knockout (TRECK) system, in which inducible and specific ablation
of osteocytes is achieved in vivo (Tatsumi S et al. Cell Metab 2007). Within 48 hours of
DT administration, more than 70% the osteocytes were killed. “Osteocyte-ablated” mice
exhibited excessive bone resorption, impaired mineralization and adipose tissue proliferation
in marrow space, all of which are hallmarks of the ageing skeleton. To analysis the role
of osteocyte in Pi homeostasis, we investigated renal Pi handling in the osteocyte-ablate
mice. Plasma Pi and calcium concentration were not changed in the ablated mice. Plasma
FGF23 levels were significantly decreased and plasma PTH levels were not changed in the
ablated mice. Urinary Pi excretion was markedly increased and renal sodium dependent
Pi cotransporter NaPi-IIa and NaPi-Ilc protein levels were significantly decreased in the
ablated mice. Thus, the osteocyte-ablated mice show increased renal Pi excretion. We will
discuss the mechanisms of hyperphosphaturia in the osteocyte-ablated mice.
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Hemodialysis in Pregnant Women with ESRD (PW-ESRD) a Tertiary Care
Hospital Experience Miguel Angel Gonzélez Alfaro,* Enrique Rojas-Campos,?
Benjamin Gomez-Navarro.! *Nephrology, Hospital de Especialidades, CMNO,
IMSS, Guadalajara, Jalisco, Mexico; 2Medical Research Unit in Renal Diseases,
Hospital de Especialidades, CMNO, IMSS, Guadalajara, Jalisco, Mexico.

INTRODUCTION. There is low information regarding maternal and perinatal outcomes
in Pregnant women with ESRD. We report the experience of PW-ESRD in a tertiary
care hospital in the west of Mexico. METHODS. 45 pregnant women who were on HD
from Jan-2006 to Dec-2009. They receive a 20-Hrs standard weekly HD (5 sessions), all
conceptions were before ESRD diagnosis. RESULTS. Age 2647 yrs; gestational age at start
HD 13+6wks. All neonatal deaths require Neonatal ICU (N-ICU). Main maternal-perinatal
results are shown in table.

Maternal and Neonatal Outcomes

Variable N=45
Hypertension during pregnancy N (%) 32 (71)
Uncontrolled hypertension 80 %
Pre-eclamsia/Eclamsia N (%) 10 (23)/4 (9)
Antihypertensive treatment N (%) 35 (78)
Antihypertensive drugs N (min-max) 13+1.5 (1-7)
Neurological complications N (%) 5 (11)
Polyhidramnios N (%) 13 (29)
Newborn variables

Gestational age (Wks) 28+8
Weight at birth (Grams) 1,750+634
Live/neonatal death (ND)/abortion N (%) 33(73) / 4(9) / 8(18)
Apgar 1/5 minutes

Live 8+1/9+1
ND 5+1/8+1
Weight at birth Live/ND (grams) 1930/ 1128*
Neonatal-ICU N (%) 32 (71)
N-ICU Live /ND 85%/100%
Diagnosis to N-ICU Live/ ND N (%)

Respiratory distress 12 (43)/4 (100)*
Ictericia 16 (57)/0
*p<0.05
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CONCLUSION: This is one of the largest reports regarding outcome in pregnant with
ESRD. The majority of patients develop and had uncontrolled hypertension, they receive
3 antihypertensive drugs. Living newborns had higher weight, higher apgar and require
less frequently N-1CU.
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Greater Dialysate Endotoxin Level Asociated with Increased Mortality of
Hemodialysis Patients in Japan Takeshi Hasegawa,*2 Shigeru Nakai,? Ikuto
Masakane,? Kunitoshi Iseki,? Yoshiharu Tsubakihara.? *Division of Nephrology,
Showa University Fujigaoka Hospital, Yokohama, Japan; 2Comittee of Renal
Data Registry, The Japanese Society for Dialysis Therapy, Tokyo, Japan.

INTRODUCTION AND AIMS: The Japanese Society for Dialysis Therapy (JSDT)
has advocated the strictest standards for dialysate. The aim of this study was to evaluate
the impact of water quality by dialysate endotoxin (ET) level on mortality of hemodialysis
(HD) patients in Japan.

METHODS: We analyzed 135,814 patients on HD (at the end of 2006: on HD > one
year, three times HD per week, during 2007: no changing facilities and modalities) from
a nationwide annual survey of the Japan Renal Data Registry (JRDR) by the JSDT. Main
exposure to be tested was ET level (EU/ml) reported by 2,942 facilities at the end of 2006
(categorized into 5groups: <0.001, 0.001 to 0.01, 0.01 t0 0.05, 0.05 to 0.1, and 0.1<). Logistic
regression analysis was employed to estimate the relative risk (RR) of all cause death
during 2007, adjusted for age, gender, time on end-stage renal disease (ESRD), diabetes
mellitus, Kt/V, normal protein catabolic rate (nPCR) , treatment time, serum albumin, and
hemoglobin. Other outcome of interest was odds ratio (OR) of ET level higher than the
limit level (0.05EU/ml) of the JSDT standards by attach rates of ET filter.

RESULTS: 92.2% of HD patients followed the limit of ET level in Japan (<0.05EU/
ml). There were no significant differences in patient characteristics among groups by
ET level. Patients who were exposed to greater ET level (0.1EU/mI<) displayed a 26%
increased risk of all-cause death compared to those who with lower ET level (<0.01 EU/
ml). Wide variation was seen across facilities in attach rate of ET filter (0 to 97.9%). Higher
attach rates of ET filter associated with lower odds of exceeding the limit of ET level in
Japan (<0.05EU/ml) .

CONCLUSIONS: These results suggested that greater ET level was related to
increased risk of all-cause death in Japanese HD patients and that higher attach rates
of ET filter decreased the likelihood of ET level greater than the limit advocated by the
JSDT. Correcting this modifiable water management practice may improve outcomes of
HD patients in Japan.
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Accelerated Coronary Artery Calcification and Hyperparathyroidism in
Hemodialysis Patients Receiving Low Calcium Dialysate Soo Jin Kim,
Youngki Lee, Ji Eun Oh, Young Rim Song, Sung Gyun Kim, Ja-Ryong Koo,
Jung-Woo Noh. Department of Internal Medicine, Hallym Kidney Research
Institute, College of Medicine, Hallym University, Seoul, Korea.

Background: Coronary artery calcification (CAC) has been shown to be a significant
predictor of cardiovascular mortality and morbidity in hemodialysis (HD) patients. Some
concern regarding the calcium loading is raised as an inducer of CAC. We hypothesized
that lowering of dialysate calcium levels would result in decreased the progression rate of
CAC with compared to that of standard calcium dialysate.

Methods: Seventy-six HD patients were randomized to receive low calcium dialysate
(LCD; 1.25 mmol/L, n=36) or continue on standard calcium dialysate (SCD; 1.5 mmol/L,
n=40) for 12 months. The 64-slice multidetector computed tomography was performed
at entry into the study and again at 12 months to calculate coronary artery calcium scores
(CACS). Biochemical data were evaluated every 3 months.

Results: Baseline demographic or clinical characteristics were not different between
two groups. Serum calcium, phosphorus and calcium x phosphorus product at baseline,
3, 6, 9, 12 month were similar in both group. However, intact-PTH levels of LCD group
showed an increase at 3 month and maintained higher thereafter. At 12 month, the CACS
significantly increased in LCD group and not at all in SCD group (LCD: median 64.1 at
baseline vs 328.9 at 12 months, P=0.001, SCD: median 40.1 vs 199.7, P=0.9, between
group P=0.03). There was no difference in doses of a calcium-based phosphate binder and
the frequency of intradialytic hypotension between two treatments.

Conclusions: Use of LCD appears to be associated with more progression of CAC than
use of SCD. While the exact mechanisms accounting for this result cannot be ascertained,
increased serum PTH levels in LCD group might have influenced on the progression of
CAC. However, a larger study should be undertaken to confirm these results.

Disclosure of Financial Relationships: nothing to disclose

Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

A



J Am Soc Nephrol 21: 2010

TH-FC034

Tolerance to Hemodialysis in Insulin-Requiring Diabetic Patients:
A Prospective Randomized, Cross-Over Multicenter Study between
Bicarbonate Dialysis (BD) and Blood Volume Controlled Acetate-Free
Biofiltration (BVC-AFB) (THIRD Study) Antonio Santoro,* Ezio Movilli,?
Elena Mancini,* Giovanni Cancarini.? *O.U. Nephrology, Dialysis, Hypertension,
Policlinico S.Orsola-Malpighi, Bologna, Italy; 20.U. of Nephrology, A.O.
Spedali Civili & University, Brescia, Italy.

To investigate a possible better tolerance to dialysis for the fragile diabetic (D) patient,
eliminating acetate in the dialysate bath (AFB) and using an automatic blood volume control
(BVC), we evaluated cardiovascular stability and frequency of intradialysis symptomsin a
prospective,randomized,cross-over study,comparing conventional BD to BVC-AFB.

55 insulin-requiring D patients took part in the study (72% male, 28% female;68+8
years, dialysis vintage 3615 months): 68% of them completed it (30% dropout). Each
patient was treated for 3 months with BD, then for 3 months with BVC-AFB. Primary
end point was the frequency of dialysis complicated by hypotensive events (systolic blood
pressure value(SBP)<90mmHg, or drop of SBP>25mmHg from the predialysis value and
requiring therapy). Frequency of sessions requiring nurse call/intervenction were accounted.
Sessions with hypotensive events and nurse calls were analyzed by crosstabs and Chi?, while
the ASBP by ANOVA. Dialysis treatments were comparable as time lenght, weight loss,
electrolyte content of the bath.BVC-AFB treatments have an 2,3+0,3 (L/h) infusion flow
rate. Not all the hypotensive events required therapies or nurses inteventions. A significant
reduction of ABP was observed.

Tablel

BD BVC-AFB p
Symptomatic dialysis 11,0% 5,1% p<0,01
Dialysis with acute hypotension 19,5% 14,1% p<0,01
ASBP lying (mmHg) -75+0,6 -0,8+0,6 p<0,01
AHR lying (bpm) +2,3+0,3 +0,6 +0,3 p<0,01
Dialysis sessions with nursing call/intervention |17,5% 5,4% p<0,01

Main results as frequency, or M +SEM
The BVC-AFB association seems to improve the cardiovascular response to dialysis
treatment in D patients.We observed a reduction in hypotensions frequency, in ABP and
an increase in call-free sessions. Besides, the BVC-AFB combination seems to increase
the nurse time saving.
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Sudden Cardiac Arrest Risk Associated with Low Calcium Dialysate
in Hemodialysis Patients Patrick H. Pun, Ruediger W. Lehrich, John Paul
Middleton. Nephrology, Duke University, Durham, NC.

The optimal dialysate calcium (Ca) concentration to maintain normal mineralization
and reduce risk of cardiovascular events is in debate. KDOQI guidelines suggest that the
dialysate Ca concentration should be lowered to 2.5 mEg/L among patients receiving oral Ca
to avoid potential risks of vascular and soft tissue calcification. However, arrhythmias may
be more likely to occur with lower dialysate Ca secondary to worsening of QT prolongation.
We sought to examine the influence of low dialysate Ca on the risk of witnessed sudden
cardiac arrest (SCA) within dialysis clinics.

We previously designed a case control study from among 43,200 US Davita
hemodialysis patients between 2002-2005. 502 patients who experienced a witnessed SCA
were compared with 1632 randomly selected age and dialysis-vintage-matched controls. We
examined baseline clinical and dialysis characteristics including last prescribed dialysate Ca
concentration and concurrent prescription of medications associated with QT prolongation.
Adjusted risk of SCA was modeled using logistic regression techniques.

82% (N=1699) of patients received dialysate Ca <=2.5 meq/L at the time of event (cases)
or index date (controls). After adjusting for differences in demographics, comorbidity, serum
Calevels and other baseline differences, use of dialysate Ca<=2.5 meg/L was independently
associated with risk of SCA (adjusted OR 1.5, CI 1.1-2.1). Concurrent exposure to QT
prolonging medications (OR 2.23, 95% CI 1.42-3.49) and low potassium dialysate (OR
2.9, 95% CI 1.9-4.3) conferred additional risk.

Dialysate, Dialyzers, and the Adequacy of Dialysis
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Lowering of dialysate Ca concentration is associated with an increased risk of SCA.
Our study suggests that inherent or acquired cardiac conduction disturbances and coincident
medication exposures should be considered in addition to Ca absorption and bone turnover
in determining the optimal dialysate Ca prescription.
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Dialysate Na Prescription in Patients Undergoing Conventional HD: A
Stealthy Foe? Jair Munoz Mendoza,*? Sumi Sun,? Sheila Doss,?> Glenn M.
Chertow,* John E. Moran,*? Brigitte Schiller.*? *Department of Nephrology,
Stanford University, Palo Alto, CA; 2Department of Research, Satellite
Healthcare, Mountain View, CA.

Fluid control is critical in patients with end stage renal disease (ESRD). While higher
dietary sodium (Na) intake is associated with higher interdialytic weight gain (IDWG),
the role of dialysate Na concentration on IDWG is less well understood. We conducted
a cross-sectional study of 1084 stable, anuric hemodialysis (HD) patients to assess the
relations among pre-dialysis plasma Na, dialysate Na prescription, IDWG, blood pressure
(BP), and thirst. The Na gradient was calculated by subtracting plasma Na drawn prior to
the first HD of the week from the dialysate Na prescription. IDWG and pre-HD BP were
averaged over the previous six treatments. Self-reported degree of thirst was studied in a
subset of 432 patients.

The dialysate Na prescription varied with a median dialysate Na of 140 mEq/L (range
133 to 149). 52% of patients were dialyzed at Na=140, 36% with Na >140, only 12% at Na
<140 mEg/L. The mean Na gradient was 4.6, (range -7 to 24). Only one-third of patients
were dialyzed with a gradient <2 mEq/L.

IDWG was higher in the dialysate Na >140 mEg/L group compared to Na=140 mEq/L
(2.99 vs. 2.64 Kg) (p<0.05). However, there was no difference in pre-HD MAP between
these two groups (p>0.05). Patients with a Na gradient >6 mEq/L gained on average 700
mL more per session than patients with a Na gradient < 2 mEg/L (p<0.0001).

IDWG was estimated as 70 mL higher per each mEg/L increase in Na gradient
(p<0.0001). Self-reported thirst was directly, albeit weakly correlated with Na gradient
(r=0.11, p=0.02). Intradialytic hypotension was not significantly related to the dialysate
Na concentrations (p=0.54) or Na gradient (p=0.91).

There are statistically significant and clinically meaningful associations among the
dialysate Na prescription, Na gradient, and IDWG in stable HD patients. Insufficient
attention to Na dialysate prescription may be an unrecognized contributor to increased
IDWG in HD patients.
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Heparin-Grafted Dialysis Membrane Permits Minimal Systemic
Anticoagulation and a Lower Anti Xa Level at Treatment End Michele
Kessler,! Thanh Cao Huu,* Alberto Gutierrez,> Marie-Jeanne Coudert-Krier,®
Jan T. Kielstein,* Concetta Gangemi,® Roula Galland,® Francoise Moussion-
Schott.” *CHU, Nancy, France; 2Karolinska Hospital, Stockholm, Sweden;
SALTIR, Nancy, France; *“Medical School, Hanover, Germany; *OCM Borgo
Trento, Verona, Italy; éClinique St Exupery, Toulouse, France.

INTRODUCTION AND AIMS: A new Hepran (H) dialysis membrane that has
unfractionated heparin (UFH) grafted to its surface was evaluated for the possibility to
reduce the systemic anticoagulation during hemodialysis (HD) and the resulting change
in anti Xa activity at treatment end.

METHODS: In a prospective multicenter clinical study in stable HD patients (n=41),
the H membrane was first used with the previous heparin (hep) dose followed by a stepwise
weekly reduction of hep dose. Heparin reduction was stopped when two or more treatments
in a week showed very early signs of clotting (circuit pressures, signs of clot formation,
quality of rinse-back using a visual scale).
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RESULTS: Regardless of the type of hep used, with the H membrane, the hep dose
was reduced from 6817 to 38+14 1U/kg for 29 patients lowering antiXa at treatment
end from 0.45+0.26 to 0.22+0.11 1U/ml (p<0.001) (51% reduction).The reduction of the
usual hep dose (64+14 to 35+12 1U/kg for LMWH and 81+18 to 45+13 1U/kg for UFH)
resulted in an antiXa level at treatment end of 0.25 + 0.11 IU/ml for LMWH and 0.14 +
0.07 1U/ml for UFH-treated patients. Failure to further decrease hep dose was related to
signs of clotting in blood lines (56%), in dialyzer (10%), or both (33% of treatments). For
12 patients (1 LMWH ,11 UFH patients) for whom hep dose reduction was not possible
(usual hep dose 76+21 1U/kg), usual AntiXa level at treatment end was 0.23 + 0.08 1U/ml.
CONCLUSIONS: When using the H membrane significant reduction of pre-study hep
dose and post-HD anti Xa level was possible in regular HD patients. Different responses
in LMWH and UFH groups may relate to different ways of hep administration and patient
profiles. Our data indicate that a heparin-grafted membrane can be beneficial for HD
patients who require low anti Xa activity at the end of treatment to reduce bleeding risk
and possibly other heparin side effects
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Increasing Dialysate Flow Rate in Dialyzers with Enhanced Dialysate Flow
Distribution Does Not Increase the Delivered Dose of Dialysis in Terms of
Kt/V,.. Richard A. Ward,* John W. Idoux,? Rosemary Ouseph,® Thomas A.
Depner,® Thomas A. Golper.? *Medicine, University of Louisville, Louisville,
KY; 2Medicine, Vanderbilt University, Nashville, TN; *Medicine, University of
California Davis, Sacramento, CA.

Previous in vitro and clinical studies showed that the urea mass transfer - area
coefficient (K,A) increased with increasing dialysate flow rate. This observation led to
increased dialysate flow rates in an attempt to maximize the delivered dose of dialysis (Kt/
V) during a given treatment. Recently, we showed that urea K,A was independent of
dialysate flow rate in the range 500 - 800 mL/min for dialyzers incorporating features to
enhance dialysate flow distribution. This finding suggested the hypothesis that increasing
the dialysate flow rate with such dialyzers will not significantly increase delivered Kt/V,,.
To test this hypothesis, we performed a multi-center randomized clinical trial of dialysate
flow rates, 600 mL/min (A) and 800 mL/min (B), in 28 patients using an ABAB or BABA
sequence. All other aspects of the dialysis prescription, including treatment time (223 + 33
min), blood flow rate (435 + 23 mL/min), and dialyzer (Revaclear or Revaclear MAX), were
kept constant for a given patient. Delivered Kt/V,,., was determined as single-pool (Kt/\Vsp)
and equilibrated (eKt/V) Kt/V,,, from pre- and post-dialysis plasma urea concentrations
according to Daugirdas and as ionic Kt/V from serial measurements of ionic dialysance
made throughout each treatment. The three measures of Kt/V,, are shown in the table for
the two dialysate flow rates.

Dialysate Flow Rate  |Kt/Vsp eKt/V ionic Kt/V
600 mL/min 1.67 +0.04 1.39 +0.03 1.44 +0.04
800 mL/min 1.65 +0.04 1.38 +0.03 1.48 +0.04

Data presented as mean + SE for n = 28
By analysis of variance, there was no significant difference between the two dialysate

flow rates in any of the three measures of Kt/V,,, (p > 0.284). These data suggest that
increasing the dialysate flow rate beyond 600 mL/min for these dialyzers offers no benefit
in terms of delivered Kt/V,.,.

Disclosure of Financial Relationships: Research Funding: Gambro Medical Products,
Rockwell Medical Technologies; Honoraria: Fresenius Medical Services, DCI, Renal
Advantage, Renal Research Institute, Gambro.
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Novel LDL Particle Diameter Measurement by lon Mobility Predicts
Mortality in Maintenance Hemodialysis Patients Nazanin Noori,* Csaba
P. Kovesdy,? Michael Caulfield,® Kamyar Kalantar-Zadeh.! *Harold Simmons
Center, Harbor-UCLA Medical Center, Torrance, CA; 2Nephrology, Salem VA,
Salem, VA; *Quest Diagnostics, Irvine, CA.

Background: It is not clear whether different aspects of LDL-cholesterol other than
its conventionally measured concentration are associated with mortality in maintenance
hemodialysis (MHD) patients. We hypothesized that the LDL particle diameter, measured by
novel ion mobility method, may be a better outcome predictor. Methods: We examined the
survival predictability LDL particle diameters using Cox proportional hazard regression in
235 MHD patients who were followed for up to 6 years (2001-07) and performed incremental
levels of multivariate adjustment for case-mix (age, gender, race, diabetes, dialysis vintage
, Charlson comorbidity score and Kt/V), malnutrition-inflammation complex syndrome
(albumin, creatinine, phosphorus, calcium, ferritin, hemoglobin, nPNA [nPCR]; and body
mass index).and additional inflammatory markers (CRP, IL-6, and TNFo).Results: The
highest quartile of LDL particle diameter (compared to the lowest quartile) was associated
with a 54% greater survival (see spline figure): Death hazard ratio (95% confidence interval)
was 0.46 (0.21-0.98). Lower mortality persisted with higher LDL diameter (above median)
when combined with either high or low total LDL concentration (see bar diagram).
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Conclusions: Larger LDL particles appear associated with greater survival in MHD
patients independent of LDL concentration or other confounders. Use of LDL subfraction
morphology in risk-stratification of dialysis pts warrants additional studies.

Disclosure of Financial Relationships: nothing to disclose
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Sleep-Disordered Breathing Is a Novel Risk Factor for Cardiovascular
Events and Mortality in Hemodialysis Patients Takahiro Masuda,'?
Mitsunobu Murata,®* Sumiko Honma,* Yoshitaka Iwazu,? Nobuhiro Sasaki,"?
Manabu Ogura,? Akira Onishi,? Yasuhiro Ando,? Shigeaki Muto,> Kazuomi
Kario,® Eiji Kusano,? Yasushi Asano.* 'Department of Nephrology, Koga Red
Cross Hospital, Koga, Ibaraki, Japan; ?Division of Nephrology, Department of
Medicine, Jichi Medical University, Shimotsuke, Tochigi, Japan; *Division of
Cardiovascular Medicine, Deparment of Medicine, Jichi Medical University,
Shimotsuke, Tochigi, Japan.

Sleep-disordered breathing (SDB), characterized by repetitive apnea and hypopnea
during sleep, is a risk factor for cardiovascular events in the general population. However,
the links between SDB and cardiovascular events in hemodialysis (HD) patients remains
unclear. We followed the clinical outcome of 94 HD patients, who underwent overnight
pulse oximetry on dialysis day. The SDB group was defined as 3% oxygen desaturation
index (3%0DI) over 5 events per hour, and the others were the normal group. Forty-four
patients (46.8%) were classified into the SDB group. Body mass index (BMI), diabetes
mellitus, 3%0DI and Epworth Sleepness Scale, a questionnaire about daytime sleepiness
were significantly higher; and duration of dialysis, Kt/V, normalized protein catabolism rate
(nPCR) and hemoglobin were lower in the SDB group than in the normal group. During
a median 55 months follow-up, Kaplan-Meier analysis revealed that the SDB group had
significantly higher cardiovascular events and all-cause mortality than the normal group.
Age, cardiothoracic ratio, serum albumin and 3%0ODI were predictors of cardiovascular
events and all-cause mortality at univariate Cox regression analysis. After adjustment
for age, gender, BMI, duration of dialysis, diabetes mellitus, Kt/V, nPCR, cardiothorac
ratio, systolic blood pressure, hemoglobin, serum albumin and total cholesterol, SDB
is an independent predictor of increased cardiovascular events (hazard ratio 2.93; 95%
confidence interval [CI], 1.13-7.61; P=0.027) and all-cause mortality (hazard ratio 3.73;
95% Cl, 1.03-13.54; P=0.045).These results indicate that SDB is a novel risk factor for
cardiovascular events and mortality in HD patients. Effective and earlier treatment for these
patients is needed to improve clinical outcome.

Disclosure of Financial Relationships: nothing to disclose
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Association of Intravenous Iron (ivFe) Dosing with Mortality: Findings
from the DOPPS George R. Bailie,* Lin Tong,? Yun Li,* Nancy A. Mason,®
Ronald L. Pisoni,? David A. Goodkin,? Francesco Locatelli,* Mark R. Marshall,®
Masaaki Inaba,® Bruce M. Robinson.2® Albany College of Pharm. & Health
Sci.; 2Arbor Research; 2Univ. of Michigan; “Ospedale A. Manzoni; *Middlemore
Hosp.; ®Osaka City Univ. Grad. Sch. of Med.

Previous studies found equivocal associations between ivFe and clinical outcomes but
did not compare countries. We examined associations between ivFe dosing and mortality
using international Dialysis Outcomes and Practice Patterns Study (DOPPS) data.

IvFe data were collected from 2002 to 2008 for 20,445 HD pts in 584 facilities in
US, Jap, Australia, Can, NZ and 7 European countries. Using time dependent, case-mix
adjusted Cox regression, we examined associations of longitudinal ivFe use with all-cause
(ACM), cardiovascular (CVM), and infection-related (IM) mortality for 4-month ivFe dose
categories (expressed as average dose/mo). Instrumental variable analysis (using facility
as the instrument) was also performed due to potential for confounding of pt-level ivFe
dosing by indication.

In the 1 4-mo after study enrollment, % receiving ivFe >400 mg/mo varied from 0.7%
(Jap) to 21% (Swed). Compared to pts receiving ivFe 100-199 mg/mo, pts with average dose
ivFe 2400 mg/mo had 21% higher risk of ACM, 41% higher risk of CVM, and no elevation
of IM risk (Figure). Higher total ivFe dose over 1 year was associated with increased risk
of ACM (HR per 100 mg/mo higher =1.05 [95% CI=1.01-1.09], p=0.02). Instrumental
variable analysis yielded consistent findings (elevated mortality risk at average monthly
ivFe >400 mg, p=0.02 for ACM and 0.007 for CVM).
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IvFe dosing varies across HD facilities and countries. Higher ivFe doses (above 300
or 400 mg/mo) are associated with higher ACM and CVM. Differences by region, ivFe
agent, and use of regular maintenance doses compared with intermittent repletion, require
evaluation.

Disclosure of Financial Relationships: Consultancy: Fresenius Medical Care,
American Regent, Vifor Pharma, Genzyme; Honoraria: Fresenius Medical Care,
American Regent, Vifor Pharma.

TH-FC042

The Beneficial Effect of Dual Renin-Angiotensin System (RAS) Blockage
Against Peritoneal Membrane Dysfunction in CAPD Patients: A
Randomized Controlled Study Talerngsak Kanjanabuch,? Wassawon
Wontanatawatot,' Piyatida Chuengsaman,® Pisut Katavetin,® Somchai Eiam-
Ong.! *Chulalongkorn University, Thailand; ?Kidney&Metabolic Disorders
Research Center, Thailand; ®Banphaeo Hospital, Thailand.

To investigated the protective effect of RAS blockades over peritoneal membrane
dysfunction in CAPD patients.

Patients&Methods: A stratified randomized controlled single-blinded study was
conducted in 93 hypertensive (HT) & naive CAPD patients. There were 3 groups of patients:
1) ACEI (enalapril 40 mg/day,N=31), ACEI+ARB (40mg-daily enalapril+50mg-daily
losartan,N=31), and Placebo (N=31). The dosage of anti-HT agents in all groups were
titrated to achieve the target BP<130/80 mmHg. Peritoneal equilibration test with 3.86%G
solution, 24-hr dialysate protein, 8-hr dialysate CA125, residual renal function (RRF), and
dialysis adequacy were examined at the beginning and 6-month periods.

Results: 69 patients had completed study. Half of patients in all groups had diabetes.
No differences were observed in baseline demographics, including peritoneal membrane
parameters. The mean arterial BP level after treatment was not different among groups and
throughout the study period. There were significant improving of these parameters in the
ACEI and ACEI+ARB groups when comparing with the Placebo: D/DO0 glucose (0.45+0.05
vs. 0.3620.05 vs. 0.31+0.04, p=0.03), 24-hr net UF (1,114.6+497.7 vs. 855.7+357.0 vs.
690.0+289.4 ml., p=0.01), 24-hr dialysate protein loss (3.5+0.4 vs. 4.5+0.4 vs. 5.3+0.4 gm,
p<0.01), serum albumin (3.7+0.4 vs. 3.8+0.4 vs. 3.2+0.5 gm/dI, p<0.01), dialysate CA125
appearance rate (63.5+54.5 vs. 76.7+64.9 vs. 37.1+19.2 U/min, p<0.01). Adding ARB
to ACEI showed further increments of serum albumin and dialysate CA125 appearance
rate compared to single RAS blockage. Although adequacy and D/P, were no significant
differences at 6 mo among 3 groups, there were trend to improvement in both treatment
groups. RAS blockades did not yield in serious adverse effects including hyperkalemia.

Conclusions: Blocking of RAS significantly increased UF and preserve peritoneal
membrane function CAPD patients. RAAS Blockage should be selected as a first-line
anti-HT agent in CAPD patients.

Disclosure of Financial Relationships: nothing to disclose
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Has the Probability of Death on Peritoneal Dialysis Been Overestimated?
The Importance of Competing Risks in Survival Analysis Jean-Baptiste
Beuscart,> Dominique C. Pagniez,? Celia Lessore,? Luc Frimat,® Alain
Duhamel.! !Biostatistics, EA2694, UDSL, Lille, France; 2Nephrology, CHU
Lille, France; *Nephrology, EA 4003, CHU Nancy, France.

Background: The Kaplan-Meier method may be suboptimal in survival analysis on
peritoneal dialysis (PD). This method considers one event only, usually death. Transfer to
haemodialysis (HD) and renal transplantation are not taken into account, although these
events alter the probability of death and hinder its observation in PD. It has been shown
in other fields of medicine that the competing risks method was more appropriate in such
situations.
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Methods: All consecutive incident patients starting PD in our center between 1992
and 2008 were enrolled in this study. Cumulative incidence was estimated for death
during PD, transfer to HD, and renal transplantation, using both the Kaplan-Meier and
the competing risks methods.

Results: At five years, of 383 patients included, 107 (28%) had died during PD treatment,
109 (28%) had been transferred to HD, and 91 (24%) had underwent renal transplantation.
The Kaplan Meier method systematically overestimated the probabilities of these events:
the estimated risks at five years were 50% for death, 59% for transfer to HD, and 39% for
renal transplantation.

The sum of these three probabilities exceeded 100% at five years, which means that
patients are expected to experience more than one event, which is impossible. With the
competing risks method, the estimated probabilities for death during PD, transfer to HD
and renal transplantation were 30%, 32% and 26% at five years, respectively. The sum of
probabilities estimated with this method never exceeded 100% at any times.

Conclusion: The competing risks method appears to be a more appropriate and reliable
way than the Kaplan Meier method to estimate the probability of events in PD.

Disclosure of Financial Relationships: Research Funding: Baxter Healthcare Corp.
(Deerfield, IL).
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Higher eGFR at Dialysis Initiation Is Associated with Increased Mortality
William F. Clark,* Yingbo Na,? Steven J. Rosansky,® Jessica M. Sontrop,*
Jennifer J. Macnab,* Richard J. Glassock,* Paul W. Eggers,® Kirby L. Jackson,®
Louise M. Moist.! *University of Western Ontario; *Canadian Institute of
Health Information; *University of South Carolina; *“UCLA; *National Institute
of Diabetes and Digestive and Kidney Diseases.

Background: Recent studies report a trend towards earlier dialysis initiation [at higher
levels of glomerular filtration rate (GFR)], and an association between early initiation and
increased mortality. Here, we examine trends in hemodialysis initiation within Canada,
and compare the mortality risk between early and late dialysis initiators.

Methods: The analytic cohort included 25,901 incident hemodialysis patients >18
years from the Canadian Organ Replacement Registry (2001-7). Early dialysis initiation
was defined as estimated GFR >10.5 mL/min/1.73m? Time-dependant proportional
hazards Cox models were fitted to compare the risk for mortality between early and late
dialysis initiators.

Results: From 2001-7, mean eGFR at dialysis initiation increased from 9.3 (+/-5.2) to
10.2 (+/-7.1) (p<0.001) and the proportion of early starts rose from 28% [95% confidence
interval (CI): 27%-30%] to 36% (95% CI: 34%-37%). Mean ¢eGFR among early vs. late
starts was 15.5 (+/-7.7) and 7.1 (+/-2.0), respectively. The unadjusted hazard ratio (HR)
for mortality in early vs. late starts was 1.48 (95% ClI: 1.43-1.54), which decreased to 1.18
(95% CI: 1.13-1.23) after adjusting for demographics, comorbidities, serum albumin,
vascular access and transplant status. The mortality differential between early and late
initiators per 1000 patient-years narrowed after one year of follow-up, but never crossed
and began widening after 24-months of follow-up; differences were significant at 6, 12,
30 and 36 months.

Conclusion: In Canada, patients are initiating hemodialysis at increasingly higher
levels of eGFR. A higher eGFR at dialysis initiation is associated with an increased risk for
mortality that is not fully explained by differences in baseline characteristics.

Disclosure of Financial Relationships: nothing to disclose
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Weekend Admissions Predict Higher Mortality in Patients with End Stage
Renal Disease Ankit Sakhuja, Nilay Kumar, Rahul S. Nanchal, Aaron T. Dall,
Gagan Kumar. Medicine, Medical College of Wisconsin, Milwaukee, WI.

INTRODUCTION:

End stage renal disease (ESRD) is common medical condition affecting an increasing
number Americans. Patients are commonly admitted with acute care issues like infection or
electrolyte disturbances. There are limitations to hemodialysis services and manpower on
weekends. Poor outcomes on weekends for acute medical conditions have been described
in acute renal failure. We hypothesize that weekend admissions are associated with higher
mortality and fewer hemodialysis procedures compared to weekdays.

METHODS:

Retrospective case control design was utilized to analyze the Nationwide Inpatient
Sample from year 2007. Adult patients (age > 18 years) with ESRD admitted on weekdays
formed the controls and patients admitted on weekends formed the cases. Primary outcomes
measured were all cause in-hospital mortality and use of hemodialysis on weekends. Pearson
correlation and Chi square were used to compare the variables for unadjusted analysis and
logistic regression was used to obtain adjusted odds ratios. o was set at 0.05.

RESULTS:

Of the 836,550 estimated admissions with ESRD, 19.7% were admitted on a weekend.
Patients admitted on a weekend had significantly higher mortality (7.6% vs. 6.6%) than
those admitted on a weekday. After adjusting for age, sex, race, patient’s co-morbidities
and hospital characteristics, the mortality was found to be significantly higher on the
weekend (OR 1.17, 95%CI 1.11-1.24). The time to dialysis was 0.29 days longer (95%ClI
0.21-0.36) on weekends.

CONCLUSIONS:This nationwide inpatient observational study holds up the inference
that weekend admissions of ESRD patients have significantly increased mortality over
weekday admissions. Other factors that affect this ‘weekend phenomena’ warrant further
studies.

Disclosure of Financial Relationships: nothing to disclose
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The Effect of Hemodiafiltration on Quality of Life in a Randomized
Controlled Trial (CONTRAST Study) Albert H. Mazairac,' G. Ardine De
Wit,2 E. Lars Penne,*® Neelke C. Van Der Weerd,** Claire H. Den Hoedt,**
Muriel Grooteman,® Marinus A. Van Den Dorpel,* Pieter M. Ter Wee,® Michiel
Bots,? Peter J. Blankestijn.! *UMCU, Utrecht, Netherlands; 2JULIUS, Utrecht,
Netherlands; *VUmc, Amsterdam, Netherlands; *Maasstad Hospital, Rotterdam,
Netherlands.

Background: It is unclear if hemodiafiltration (HDF) leads to a preferable health
status as compared to hemodialysis (HD). The overall results of small randomized trials
or observational studies are indecisive.

Aim: To assess the effect of HDF on quality of life (QOL) as compared to HD in a
cohort of chronic dialysis patients.

Methods: We performed a 24 month analysis in 312 patients from the CONvective
TRAnsport Study (CONTRAST; NCT00205556), an ongoing randomized controlled trial
on the effect of online HDF versus continuation of low-flux HD on all-cause mortality.
QOL was assessed with the KDQOL-SF. This questionnaire provides data for a physical
(PCS) and mental (MCS) composite score, and describes kidney disease-specific QOL
in 12 domains.

Results: Over 24 months time, the PCS and MCS declined in HD patients (APCS: -3.0
points, 95% CI -5.0 to -1.0, p=0.001; AMCS: -2.3 points, 95% CI -4.5 to -0.1, p=0.043),
but not in HDF (APCS: -0.9 points, 95% CI -2.8 to 1.0, p=0.827; AMCS: -0.4 points, 95%
Cl-2.2t0 1.4, p=1.00). As both domains were somewhat better at baseline in HD patients,
this did not lead to statistical significant differences in generic QOL between HD and
HDF (PCS: p=0.07; MCS: p=0.09). Kidney disease-specific QOL domains did not vary
between both dialysis modalities over 24 months. There was a strong decline in patient
satisfaction in both HD (-11.1, 95% CI -16.1 to -6.1, p<0.001) and HDF patients (-10,
95% CI -16.8 to -3.3, p=0.001).

Conclusion: Whereas generic QOL declined in HD patients over time, it remained
stable in HDF. After 24 months of follow-up, these changes did however not reach a
statistical significant difference between HD and HDF. The remarkable decline in patient
satisfaction over time needs further evaluation.

Disclosure of Financial Relationships: nothing to disclose
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Oral Nutritional Supplement (ONS) Provided during Dialysis Is Not
Superior to Dietary Counseling Provided by Registered Dietitians (RDs)
in Improving Serum Albumin Deborah A. Benner, Mary B. Burgess, Marcia
Davis, Steven M. Wilson, Tracy Jack Mayne, Allen R. Nissenson. DaVita
Inc., Denver, CO.

Background: In hemodialysis (HD) patients, albumin is decreased by nutritional factors
(protein, calorie, vitamin, and fluid intake) as well as non-nutritional factors (infection,
inflammation, catabolism, and surgery). The extent of nutritional vs. non-nutritional factors
affect albumin levels in HD patients is not well understood. Objective: Determine the
effect of a 3 times-a-week ONS provided during dialysis vs. nutritional counseling alone
on serum albumin levels in malnourished (serum albumin <3.5 g/dl) prevalent maintenance
HD patients. Methods: Phase 4 trial with HD patients randomized to receive 1 serving of
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ONS during each dialysis treatment along with nutritional counseling (n=63) vs. nutritional
counseling alone (n=72) for 6 months. Nutritional counseling was standardized for both
groups and provided by RDs. Additional ONS use was prohibited. The primary endpoint
was change in serum albumin from baseline to months 3 and 6. Primary analysis was
conducted using mixed linear models. Results: There was a main effect of time between
months 0 and months 3 & 6, but no significant effect of treatment group or treatment by
time iteration on serum albumin. Pre-albumin levels did not differ by treatment at baseline
(treatment 22.9 + 1.1 mg/dL vs. control 23.6 + 1.1 mg/dL) or month 6 (treatment 26.0 +
1.4 mg/dL vs. control 23.1 + 1.4 mg/dL).

Conclusion: Both groups showed improved serum albumin. The addition of an ONS
(425 keal /19 g protein), provided 3x/wk during dialysis, however, was not superior to
nutritional counseling alone, when provided by RDs. It is not known whether more frequent
ONS would have a greater effect on albumin. These results reinforce the importance of the
dietitian’s role in modifying patient behavior to improve biomarkers.

Disclosure of Financial Relationships: Employer: DaVita Inc.
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Chronic Inflammation and Interleukin 1 beta (IL-1b) Inhibition in Chronic
Hemodialysis (CHD) Patients Adriana Hung,*? Charles D. Ellis,* Ayumi
Shintani,* Cindy Booker,* T. Alp Ikizler.*? *Vanderbilt University, TN; 2Nashville
VA, Nashville, TN.

Chronic inflammation is highly prevalent in CHD patients and has been consistently
associated with poor outcomes. IL-1b is a major pro-inflammatory cytokine which is
elevated in CHD patients. IL-1 family gene polymorphism has also been associated with
development of ESRD. A balance between IL-1b and its naturally occurring receptor
antagonist IL-1ra may play a pivotal role in controlling the inflammatory response and its
consequences in this population.

We conducted a pilot and feasibility double blinded RCT to evaluate the safety and the
efficacy of the administration of recombinant human IL-1ra (Anakinra) on biomarkers of
inflammation and nutrition. Inclusion criteria included hsCRP > 5 mg/dL for 3 consecutive
months. Exclusion criteria included active infection and use of HD catheters.

Seventeen CHD patients (mean age 49+13 yrs, 71% African American, 71% males,
21% diabetics, mean BMI 31.8 + 8, mean KTV 1.60+0.33, median vintage 35 months)
were randomly assigned to placebo or Anakinra (100 mg at each HD session for 4 weeks)
ina1:1ratio. The median CRP and IL-6 at baseline were 10.8 mg/dL (IQR 7.85, 17.4) and
4.76 pg/mL (IQR 2.89, 10.6), respectively. Patients in the intervention arm had a mean %
drop in serum CRP of 53% vs. 1% in the placebo arm (p=0.008) and a mean % drop in
IL-6 of 40% vs. a mean increase of 20% in the placebo arm (p=0.03). Serum pre-albumin
increased 23% in the intervention arm and 6% in the placebo arm (p=0.1). Serum albumin
increased by 3% in the intervention arm and there was no change in the placebo arm. There
were no serious adverse events but there were two injection site reactions and a mild soft
tissue infection at the access site in the intervention arm--these 3 subjects were withdrawn
from the study, but 1 had outcomes recorded. A subject had asthma requiring steroid in the
placebo arm was also withdrawn.

Administration of IL-1ra is safe and effective in lowering biomarkers of inflammation
in CHD patients. These data provide strong rationale for future studies evaluating the
impact of this anti-cytokine treatment on other intermediate and long-term (hospitalization
and death) outcomes.

Disclosure of Financial Relationships: nothing to disclose
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Rosuvastatin and LDL-Cholesterol in Diabetic Patients Receiving
Hemodialysis — A Post Hoc Analysis of the AURORA Trial Hallvard Holdaas,*
Bengt C. Fellstrom,? Ingar Holme,® Roland E. Schmieder,* Faiez Zannad,® Alan
G. Jardine.® *Oslo University Hospital, Rikshospitalet, Oslo, Norway; 2Uppsala
University, Uppsala, Sweden; 2Ulleval Hospital, Oslo, Norway; “University
Hospital Erlangen, Erlangen, Germany; *CHU & University Henri Poincare,
Nancy, France; ®University of Glasgow, Glasgow, United Kingdom.

Background: Patients with chronic kidney disease and renal transplanted recipients
are at high risk for cardiovascular events. Use of statins reduces cardiovascular risk in these
populations. Two randomized controlled trials in hemodialysis populations (4D, AURORA)
showed no benefit of statin treatment.

Methods: We performed a post hoc-analysis of the pre-specified subgroup of diabetes
patients in the AURORA trial. Of the 2776 patients recruited to the AURORA trial, 731
patients had a diagnosis of diabetes mellitus at inclusion. We examined whether the
effect of rosuvastatin treatment on clinical outcome was dependent on LDL cholesterol
at baseline.

Results: Patients randomized to rosuvastatin in the highest quartile of LDL cholesterol
(greater than 3.04 mmol/L) had a 37% reduced risk of the primary combined endpoint;
death from cardiovascular causes, or nonfatal myocardial infarction, or nonfatal stroke
(hazard ratio [HR] 0.63, confidence interval [CI] 0.40 — 0.99, p = 0.045).There was also a
46% risk reduction in the secondary cardiac event; cardiac death or nonfatal myocardial
infarction (HR 0.54, Cl 0.31 - 0.93, p = 0.026). No such decreases were observed in any
of the other quartiles of LDL cholesterol at baseline.

The clinical events for total mortality and stroke did not differ significantly in any
quartile of LDL cholesterol.

Conclusion: Use of rosuvastatin reduced the risk of death from cardiovascular causes,
nonfatal myocardial infarction and nonfatal stroke in diabetic hemodialysis patients with
LDL cholesterol > 3,04 mmol/L. Rosuvastatin also reduced the risk of the secondary cardiac
endpoint. Diabetic patients undergoing hemodialysis with elevated LDL cholesterol may
be considered for lipid lowering therapy.

Disclosure of Financial Relationships: nothing to disclose
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Long QTc, Alteration of Calcium Phosphate Product, Prevalence of
Ventricular Arrhytmias and Sudden Death in Peritoneal Dialysis Patients:
An Holter Study Pierluigi Di Loreto,* Francesca K. Martino,* Claudio Ronco,*
Giorgio Vescovo.? *Nephrology, S Bortolo Hospital; 2Internal Medicine, S
Bortolo Hospital.

Patients in peritoneal dialysis very often show elongation of the QTc interval. This
can carry an arrhythmogenic risk that can be worsened by ischaemia or by electrolitic
abnormalities.

We have measured the duration of the QTc interval and recorded a 24 h ECG Holter in
79 patients in peritoneal dialysis and we correlated the duration of QTc and the arrthymias
with plasma levels of Ca++, PO4--, PTH, K+, Na+ and Mg++. Qtc was calculated on 12
leads surface ECG with the Bazzetts formula. Statistical analysis performed in SPSS version
10 (SPSS Inc., Chicago, IL, USA).

Mean QTc duration in dialyzed patients was 0.445+0.04 sec. 55 patients showed a
long QTc (>0.45 sec).PTH was 344+25 pg/ml, Ca++ 9.27+0.11 mg/dl, PO4-- 5.5+1,5 mg/
dl, Na+ 139,6+ 3,4 mMol, K+ 4.04+0.64 mMol/L,. Mg 2.52+043 mg/dl. We found at 24
h ECG Holter supraventricular arrhytmias in 38 patients, complex premature ventricular
contractions in 44 patients, monomorphic premature ventricular contractions in 16 patients,
non sustained ventricular tachycardia (NSVT) in 10 patients. We also found the following
statistically significant positive correlations: QTc / P r=0.045 p<0.05,QTc / PTH r= 0.077
p<0.02, QTc/ Car=0.076 p<0.02. Five patients had sudden death and their QTc was 465+
0,03 msec, 11 patients belonged to Lown class 4a or 4b and their QTc was 465+0,02 msec,
10 patients showed NSVT and their QTc was 464+0,03 msec. The 5 sudden death patients
showed a NSTV and belonged to Lown class 4.

QTc is prolonged in the majority of patients with peritoneal dialysis. The QTc value is
correlated with the plasma levels of PTH, PO4—and Ca++. To our knowledge this is the first
study to examine the relationship between phosphorus and arrthymias in peritoneal dialysis
patients. Long Qtc seems to be correlated to increased prevalence of ventricular arrhytmias
that may be in turn the cause of sudden cardiac death. The role of hyperparathyroidism and
elevated levels of calcium and phosphates in the prolongation of QTc and in the alterations
of ventricular repolarization has to be established with perspective studies.

Disclosure of Financial Relationships: nothing to disclose
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Coagulation Activation Induces Increased NADPH-Dependent Reactive
Oxygen Species (ROS) Generation in Haemodialysis (HD) S. Simone, M.
Cariello, S. Pietanza, Francesco Paolo Schena, G. Grandaliano, G. Pertosa.
Nephrology, Dialysis and Transplantation Unit, Univ. of Bari, Italy.

Increased oxidative stress (OS) is a non-traditional cardiovascular risk factor in HD
patients (pts). We demonstrated that EVAL, a low coagulation-activating membrane, reduces
inflammation in HD. The aims of the study were to investigate: i) the role of NADPH oxidase
in ROS generation in HD pts ii) the link between coagulation system activation and ROS
production in these pts. Intracellular ROS generation (2°,7’-dichlorodihydrofluorescein)
and NADPH-dependent superoxide generation (chemiluminescence) were evaluated in
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peripheral blood mononuclear cell (PBMC) isolated from HD pts dialyzed for at least 6
months with synthetic membranes (S group) (polysulphon/polyamide, n=15) or EVAL (E
group, n=15) and in healthy subjects (C, n=15). Protein expression of NADPH oxidase
subunits, NOX2, p22phoX was analyzed by western-blot analysis. The activation of
coagulation factor X (FX) was evaluated measuring plasma levels of prothrombin fragment
F1+2 by ELISA. Coagulation FX activation, intracellular ROS and superoxide generation,
NOX2 and p22 protein expression were markedly induced in the S group and significantly
reduced by EVAL treatment (table, mean+SEM).

C S group E group p value
F1+2 plasma levels (pmol/ml) 184.9+7.3 |388.5+64.3 |225.1+60.2 |.03SVvsE.01CvsS
ROS generation (AU) .10+£.05  |.33+.28 .19+.15 .03SvsC
NADPH-dependent superoxide 154, g 357450 201426  |.01SvsC .05 SVSE
lgeneration (RLU/mg)
NOX2 protein expression (AU) 1.0£1.0 [3.4+1.4 2.8+1.9 .0005Svs C.02Svs E
P22phox protein expression (AU) |.8+.4 3.3£1.9 2.8+.7 .0008 Svs C <.0001 Svs E

An increase of NADPH-dependent superoxide generation was observed only in S
Group after HD treatment (2.5+.13; p=.01). Incubation of PBMC with activated FX induced
a significant increase of superoxide generation (p=.04) and NOX2 protein expression
(p=.03). In conclusion, the use of EVAL, by reducing coagulation FX activation, inhibits
NADPH-related ROS production in HD pts, contributing to improve their cardiovascular
risk profile.

Disclosure of Financial Relationships: nothing to disclose
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Effects of Liposome Encapsulated Clodronate on Chlorhexidine Gluconate-
Induced Peritoneal Fibrosis in Rats Taketoshi Kushiyama,® Takashi Oda,*
Keishi Higashi,* Kojiro Yamamoto,* Takahiro Uchida,* Naoki Oshima,* Yutaka
Sakurai,? Soichiro Miura,* Hiroo Kumagai.® *Nephrology, National Defense
Medical College, Tokorozawa, Saitama, Japan; 2Preventive Medicine and Public
Health, National Defense Medical College, Tokorozawa, Saitama, Japan.

Backgound. Long-term peritoneal dialysis (PD) causes morphologic and functional
changes in the peritoneum, which hampers the continuation of PD therapy. Macrophage
plays important roles in the development of the peritoneal fibrosis. We examined the
effect of liposome encapsulated clodronate (LC), which induce apoptosis of macrophage,
on chlorhexidine gluconate (CG)-induced peritoneal fibrosis in rats. Methods. Fifty
Sprague-Dawley rats were intraperitoneally injected either with saline (n=10) or with
CG (1.5ml/100g, n=40) three times a week. Forty CG injected rats were randomly
assigned into 4 groups (n=10, each): without intravenous injection (CG group), 3 groups
with intravenous injection twice a week (10mg of LC, 20mg of LC, and 10mg of non-
encapsulated clodronate). After 21 days, the rats were sacrificed and the parietal peritoneum
was harvested. Results. CG induced massive infiltration of ED-1 positive macrophage with
prominent peritoneal thickening. LC administration significantly reduced the number of
peritoneal macrophages (27.2+2.8 cells/field in LC20 vs 92.0+4.6 cells/field in CG). This
decrease in macrophage number paralleled well with decreases in mMRNA expression for
TGF-B1, collagen type I and 111, and in peritoneal thickening (59.6+5.4 um in LC20, 147+9.7
um in CG). Double staining for cytokeratin and o-smooth muscle actin (a-SMA) revealed
that o-SMA-positive-mesothelial-cells were prominently increased by CG injection and
significantly decreased by LC treatment. Conclusions. These data suggest the critical role
of macrophages in the development of peritoneal fibrosis. LC may be a new therapeutic
strategy for the treatment of peritoneal fibrosis in PD patients.

Disclosure of Financial Relationships: nothing to disclose
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Association of Ankle Brachial Pressure Index and C-Reactive Protein with
Cardiovascular and All-Cause Mortality in Hemodialysis Patients Tetsuya
YYamada,* Takanobu Toriyama,* Seiichi Matsuo,” Hirohisa Kawahara.”? *Seto
Kyoritsu Clinic, Seto, Aichi, Japan; 2Nephrology, Nagoya Kyoritsu Hospital,
Nagoya, Aichi, Japan; ®Nephrology, Nagoya University Hospital, Nagoya,
Aichi, Japan.

Background: Ankle Brachial Pressure Index (ABPI) has been established as an
indicator of not only peripheral artery disease but also systemic atherosclerosis. C-reactive
protein (CRP) also has been reported to reflect vascular wall inflammation and can predict
future cardiovascular (CV) events. We investigated the association of ABPI, CRP and
their joint role with prediction of CV and all-cause mortality in patients on hemodialysis
(HD).

Methods: ABPI and serum CRP levels were measured consecutively in 442 HD
patients. The patients were divided into tertiles according to ABPI levels; tertile 1 (T1):
<1.02, T2: 1.02-1.20 and T3: > 1.20, and also to serum CRP levels; T1: <0.9 mg/l, T2:
0.9-3.7mg/l and T3: >3.7mg/I, respectively. All patients were prospectively followed up
to 8 years.

Results: Serum CRP levels was 7.7+12.9mg/l, 4.5£0.74mg/l and 3.6£5.5mg/l in T1, T2
and T3 of ABPI, respectively (p=0.0006), and was independently associated with T1 of ABPI
(odds ratio 1.40, 95%CI 1.07-1.83, p=0.013). Mean follow-up period was 71+27months.
Adjusted hazard ratio (HR) of lower ABPI was 3.69 (95%CI 1.85-7.35, p=0.0006 for T1
vs. T3) for CV mortality and 2.23 (95%Cl 1.38-3.61, p=0.0016 for T1 vs. T3) for all-cause
mortality, respectively. Similarly, adjusted HR of elevated CRP levels was 2.58 (95%Cl
1.33-5.01, p=0.019 for T3 vs. T1) for CV mortality and 2.52 (95%CI 1.56-4.09, p=0.0002
for T3 vs. T1) for all-cause mortality, respectively. In the joint setting of ABPI and CRP,
the risk of CV and all-cause mortality was 15.1-fold (p=0.0024) and 11.2-fold (p=0.0009)
in the T1 of ABPI with T3 of CRP compared to the T3 of ABPI with T1 of CRP even after
adjustment, respectively.
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Conclusions: Lower ABPI and elevated CRP levels might be closely associated, and
the combination of these variables is more markedly related to increased mortality than
either variable alone in HD patients. The measurement of ABPI and serum CRP is useful
for the stratification of CV and all-cause mortality risk in this population.

Disclosure of Financial Relationships: nothing to disclose
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Effects of Neutral pH and Low Glucose Degradation Product Peritoneal
Dialysis Fluid on Systemic Markers of Inflammation and Endothelial
Dysfunction: A Randomized Controlled 1-Year Follow-Up Study Sun-Hee
Park,! Jun-Young Do,? Yeong Hoon Kim,® Ho Yung Lee,* Beom Seok Kim,*
Sug Kyun Shin,’ Hyun Chul Kim,® Yoon-Kyung Chang,” Jong-Oh Yang,® Hyun
Chul Chung,® Se-Hee Yoon,! Chan-Duck Kim,* Yong-Lim Kim.! *Kyungpook
National University Hospital; 2Yeungnam University Hospital; ®Inje University
Busan Paik Hospital; *Yonsei University Severance Hospital; *NHIC llsan
Hospital; ®°Keimyung University Dongsan Hospital; ‘Daejeon St. Mary’s
Hospital; 8Soonchunhyang University Cheonan Hospital; *Ulsan University
Hospital, Korea.

Purpose: To examine the effects of neutral pH and low glucose degradation product
(GDP) peritoneal dialysis fluid (PDF) on systemic inflammation and endothelial dysfunction
in PD patients. Methods: A multicenter, open labeled, randomized controlled trial of new
PD patients. Patients were randomly allocated into standard PDF (Stay safe®, Fresenius
Medical Care, Germany) and low GDP PDF (Balance®) group and were followed up to 1
year. Primary efficacy variable was inflammation-endothelial-dysfunction index (IEDI),
composite score from serum hs-CRP, soluble ICAM (sICAM)-1 and sVCAM-1. The
individual markers of the IEDI, peritoneal clearance, ultrafiltration, residual renal function
(RRF), nutritional indices, peritonitis rate and technique survival were secondary efficacy
variables. Statistical comparisons between the groups were performed using analysis of
covariance (ANCOVA) with baseline values as covariates. Results: Of 152 patients, 146
(low GDP: standard 79:67) patients entered this trial (Male 46%, Diabetes 53%). IEDI,
SICAM-1 and sVCAM-1 were significantly lowered in low GDP compared to standard
group at 12 month, whereas hs-CRP was not different. The change of peritoneal transport,
RRF and nutritional indices were not different between the two groups. Moreover, the
incidence of peritonitis and technique survival were not different. Conclusions: Neutral pH
and low GDP PDF is likely to be beneficial on inflammation and endothelial dysfunction
compared to standard PDF in incident PD patients. The effects of neutral pH and low GDP
PDF on long-term clinical outcomes need to be answered.

Disclosure of Financial Relationships: nothing to disclose
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Is Neutrophil-to-Lymphocyte Ratio a Marker of Inflammation in Chronic
Hemodialysis Patients? Georges Ouellet,2 Laura Rosales,* Stephan Thijssen,*
2 Nathan W. Levin,*? Peter Kotanko.? *Renal Research Institute; ?Beth Israel
Medical Center, New York, NY.

Background

Neutrophil-to-lymphocyte ratio (NLR), defined as neutrophil count divided by
lymphocyte count, is a marker of inflammation and is sometimes used as a proxy for
C-reactive protein (CRP). However, its correlation with inflammatory markers has not been
investigated in chronic hemodialysis (CHD) patients. We aimed to study the relationship
between NLR and commonly used markers of inflammation (CRP, interleukin-6 (IL-6),
and epoetin resistance index (ERI)) in CHD patients.

Methods

Stable CHD patients were recruited. Complete blood count and high sensitivity CRP
were measured pre-dialysis by routine laboratory techniques. IL-6 was determined by
quantitative sandwich enzyme immunoassay (Quantikine, R&D, Minneapolis, MN).
Epoetin resistance index was computed as units of EPO per week per g/dL hemoglobin
per kg body weight. Correlations were assessed by Spearman test.

Results

We studied 164 patients (age 61+14 years; median dialysis vintage 2.4 years; 52% male;
45% Hispanics, 45% Blacks; 8.5% HIV+; 21% HCV+; 12% catheters). The distributions
of NLR, CRP and IL-6 were skewed. The median NLR was 2.88 [interquartile range: 2.15-
4.00]; median CRP was 7.1 mg/L [interquartile range: 3.3-13.8], median ERI was 10.7 U
EPO/ g/dl Hb /kg body weight [interquartile range: 5.2-22.8] and median IL-6 was 2.08
pg/mL [range: 2.08-78.2]. NLR was positively correlated with CRP, IL-6 and ERI (table
1), irrespective of HIV status.
Table 1. Spearman correlations of NLR with inflammatory markers

| [crP lIL-6 [ERI ]
INLR _|rho=0.238, P=0.002 [rho=0.288, P<0.001 Irho=0.159, P=0.043 ]
Conclusions

In a group of stable CHD patients, NLR was positively correlated with CRP, IL-6 and
ERI. NLR could therefore be used as a surrogate marker of inflammation when CRP and
IL-6 are not available.
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Proteinkinase C-alpha Mediates the Peritoneal Dialysis Related Peritoneal
Membrane Changes Hermann G. Haller, Joon-Keun Park, Vega Goedecke,
Marcus Hiss, Nelli Shushakova, Jan Menne. Clinic of Hypertension and
Nephrology, Hannover Medical School, Hannover, Germany.

Introduction: Peritoneal dialysis (PD) is a well established renal replacement therapy.
One of its major limitations are the negative long-term effects of dialysis on the peritoneal
membrane associated with mesothelial apoptosis, fibrosis and vascular changes. We have
recently shown that effects of high glucose and glucose degradation products in diabetic
kidneys are mediated by proteinkinase C isoform alpha (PKC-o). Using gen-deficient
mice for PKC-a. (PKCo.) we tested the hypothesis that the deleterious effects of the high-
glucose solution in PD are also mediated by PKC-o and that inhibition of PKC-o. prevents
glucose-induced peritoneal damage.

Material and Methods: We used (PKCa”") (n=12) and SV 129 mice (n=12) and
performed peritoneal dialysis for 4 weeks using twice daily intraperitoneal injections of
a sterile pre-warmed dialysis solutions (Physioneal, 3,86%, Baxter). We used 75 ml/kg
body weight, on average 1,5 ml, of dialysis fluid for each injection. After four weeks we
analyzed peritoneal membrane thickness, expression of collagen IV, fibronectin, VEGF,
VEGF receptors, and perlecan.

Results: Peritoneal membrane thickness was significantly reduced in (PKCa) as
compared to controls. In the control group markers of peritoneal cell differentiation
(perlecan) were lost and apoptosis was pronounced while in (PKCo) mice perlecan
expression persisted and apoptosis was rare. Expression of VEGF and ist receptors in the
peritoneum was also induced by dialysis in control animals while (PKCa:") mice showed
only minor changes.

Conclusion: Our results demonstrate that PKC-a. is a major mediator of the glucose-
induced changes in the peritoneal cavity and suggest a potential therapeutic use of PKC-alpha
inhibition for the prevention of dialysis related changes of the peritoneal membrane

Disclosure of Financial Relationships: Consultancy: Daiichi Sankyo, Novartis,
Genzyme, Roche, Bayer-Schering, Sanofi-Aventis, Noxxon, MedWiss, Phenos, MSD;
Honoraria: Amgen, Astra-Zeneca, Recordati, Menarini, Pfizer.
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Impact of Continuous Veno-Venous Hemofiltration at Different
Ultrafiltration Rate on Inflammatory Status and Immune Response of
Porcine Endotoxemic Shock Yimei Wang, Xiaogiang Ding, Jianzhou Zou,
Jie Teng, Yihong Zhong, Yi Fang. Nephrology, Zhongshan Hospital, Fudan
University, Shanghai, China.

Objective: To study the impact of continuous veno-venous hemofiltration (CVVH) at
different ultrafiltration rate on inflammation, immunology, hemodynamics, organ injury in
porcine endotoxemic shock model, and to investigate the related mechanisms.

methods: Eighteen porcines received endotoxin infusion, then randomized into three
groups. Control group received no further intervention, CVVH group and HVHF group
received pre-dilution hemofiltration for 24 hours with a corresponding post-ultrafiltration
rate of 45 ml/ kg h and 70 ml/ kg- h respectively.

Results: Left ventricular stroke work index (LVSWI) and oxygen index (OI) were
improved significantly in HVHF and CVVH group at T24(P < 0.05). The survival time in
CVVH group (21.4 +4.1) h, HVHF group (22 + 6.7) h was significantly longer than that
in control group (15.4 + 5.2 h, P < 0.05). A significant decrease of plasma IL-10 levels
was observed at T6, T12 and T24 in CVVH group compared with control group (P <
0.05). HVHF group accomplished a greater decrease in plasma TNF-a. (T6) and IL-10
(T6,T12,T24) compared with control group and CVVH group. There was a significant
negative correlation between IL-6 and survival time. HVHF increased PMN apoptosis and
decreased the number of peripheral PMN (P < 0.05). The expression of ICAM-1 and p65,
the degree of NF-kB/ DNA binding activity in lung and kidney were reduced in CVVH
group and HVHF group (P < 0.05).

Conclusion: HVHF and CVVH can improve survival time, blood pumping and arterial
oxygenation of porcine endotoxemic shock. IL-6 was a powerful independent predictive
factor for survival time. HVHF can alleviate the decrease of PMN apoptosis, CVVH and
HVHF can offer both renal and lung protection, which may be related to suppression of
inflammation and NF-xB.

Disclosure of Financial Relationships: nothing to disclose
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Cell Stretch during Peritoneal Dialysis Increases Mesothelial TGF3 and
VEGEF Production Michael F. Flessner,* Zhi He,? Rebecca Potter,? Xiaorong Li.!
*Medicine, University of Mississippi Medical Center, Jackson, MS; 2Pathology,
University of Mississippi Medical Center, Jackson, MS.

Peritoneal dialysis (PD) requires indwelling of large volumes of solution that increase
the abdominal girth and stretch the mesothelial cells of the abdominal wall. To address
the hypothesis that stretch stimulates these cells to increase synthesis and production of
inflammatory cytokines, we grew MeT-5A human peritoneal mesothelial cells to confluence
and then placed the cells in growth arrest (0.1% fetal bovine albumin) on Flexercell BioFlex
membranes coated with Collagen in multiple duplicate wells. After 48 hours, cells were
either left stationary (STA) or cycled with a sinusoidal stretch (STR) frequency of 10/
min and maximal amplitude of 30% with a Flexercell 3000T system. The supernatant and
cells of individual wells were removed at 0, 4, 12, 24, 48, 72, and 96 hours. Supernatant
was assayed with ELISA for TGFR, IL-6 and VEGF. After trypsinization, the total number
of viable cells in each well was estimated from their volume, cell count in a standard
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hemacytometer, and lack of staining with methylene blue to determine the % viable cells.
Total RNA from cells were extracted and Reverse Transcription - real time PCR (RT-PCR)
was carried out to determine mRNA for IL-6, TGFB, VEGF, TGFB-R2, TGFB-R3, KDR
and FLT1. Results for STR were compared with STA for each time interval. Analysis was
restricted to < 72 hours due to decline of cell number and viability. mMRNA for TGFB, VEGF,
TGFB-R3 and KDR were significantly higher in the STR group throughout the 72 hours,
while STR IL-6 mRNA declined in a non-significant way. Supernatant IL-6, TGFf, and
VEGF, normalized to the number of viable cells were not significantly different in the two
groups. We conclude that mechanical stress due to mesothelial stretch does not enhance
mesothelial cell secretion of IL-6, TGF or VEGF, but increases the expression of TGFj,
VEGF and their correspond receptors TGFf3-R3 and KDR. Upregulation of cytokine receptor
may result in decreased cell secretion.

Disclosure of Financial Relationships: nothing to disclose
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One Year of Pomegranate Juice Consumption Decrease Oxidative Stress,
Inflammation and Incidence of Infections in Hemodialysis Patients Batya
Kristal,* Lilach Shema,* Liora Ore,? Galina Shapiro,® Ronit Geron,* Shifra
Sela.® *Nephrology, Western Galilee Hospital, Nahariya; ?School of Public
Health, University of Haifa, Haifa; *Eliachar Research Lab, Western Galilee
Hospital, Nahariya.

The aim of the present study was to investigate the effect of Pomegranate juice (PJ)
consumption, on oxidative stress, inflammation and incidence of infections after one year
of intervention.

Methods: 101 HD patients were randomized to receive 100 cc of PJ or matching
placebo, in the beginning of each dialysis session, three times a week for one year. The
primary endpoints were levels of neutrophil priming expressed by CD11b, protein oxidation
expressed by oxidized fibrinogen, IL-6 and albumin as inflammation markers. Secondary
endpoints were hospitalization due to infections.

Results: PJ consumption, but not placebo intake, yields a significant time response
improvment in CD11b (P=0.003), oxidized fibrinogen (P=0.001), IL-6 (P<0.001) and
albumin (P=0.005). Incidence rate of first and second infection event were lower among
PJ group compared to placebo (for first event: 32.5/1000pm vs. 54.9/1000pm, for second
event: 3.1/1000pm vs. 17.9/1000pm). Survival analysis demonstrated a significant higher
proportion free of second infection event among PJ group.

Conclusion: PJ consumption by hemodialysis patients improved OS, inflammation
and reduce incidence of infections. Those results highlight the important of the relation
between OS & Inflammation & Innate immune dysfunction originating from primed PMNLs.
It apparent, that PJ consumption may have a beneficial effect on the above relation, and as
such favor a reduction in the morbidity and mortality of HD patients

Disclosure of Financial Relationships: nothing to disclose

TH-FC060

Inflammation Affects Endothelial Progenitor Cells in Patients on Different
Extracorporeal Dialysis Therapies Detlef H. Krieter, Christoph Wanner.
Nephrology, University Hospital Wirzburg, Wirzburg, Germany.

Introduction: Enhancing middle molecule removal of dialysis treatment is considered
to exert beneficial effects on endothelial progenitor cells (EPCs) in maintenance dialysis
patients.

Methods: In a prospective, randomized, cross-over trial, 18 maintenance dialysis
patients were subjected to 4 weeks of each low-flux HD (LF-HD), high-flux HD (HF-HD),
and online predilution hemodiafiltration (HDF). EPCs were determined at baseline and at
the end of each 4 week period. 16 healthy volunteers served as control. EPCs derived from
isolated PBMNCs were determined in colony assays after culture on fibronectin (CFU-Hill)
and collagen-1 (ECFC), respectively, and were further analyzed for the coexpression of
CD34, CD45, and VEGFR2-KDR.

Results: There was no difference in the effects of LF-HD, HF-HD, and HDF on EPCs.
Differences were found between dialysis patients and healthy controls consisting of a lower
total number of ECFCs (median from 5.4 x 10° to 12.7 x 10° (range 0.2 x 10° to 101 x 10°)
vs. controls 75.9 x 10° (32.0 x 10% to 318 x 10%) per 10’ MNC; p<0.001) and reduced fraction
of vital ECFCs (mean between 54 + 25% and 68 + 20% vs. controls 86 + 9%; p<0.05),
whereas the formation of endothelial cell colonies (ECC) was increased in the dialysis
patients (median between 0.0 and 0.8 (range 0.0 to 17.5) vs. controls 0.0 (0.0 to 0.3) per
107 MNC; p<0.05). The number of prototypical EPCs (ECFC with the immunophenotype
CD34*/VEGFR2-KDR*/CD45") was similar between patients and controls. Correlations of
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the CRP plasma level with the ECC count (r=0.556; p<0.001), the CFU-Hill colony count
(r=0.223; p=0.016) and the CD34*/VEGFR2-KDR*/CD45" subpopulation of both ECFC
(r=0.364; p<0.001) and CFU-Hill cells (r=0.372; p<0.001) were observed.

Conclusions: Enhanced middle molecule removal by dialysis therapy has no favorable
effect on EPCs. A reduced vitality of EPCs and enhanced ECC formation in dialysis
patients suggest growth induction of impaired EPCs in chronic renal failure. In this respect,
inflammation seems to play an important role.

Disclosure of Financial Relationships: Consultancy: Membrana GmbHResearch
Funding: Membrana GmbH.
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MiR-29 Regulate Collagen Expression by Target Sp1 in Tubular Epithelial
Cells LeiJiang, Ruoyun Tan, Junwei Yang. Center of Kidney Disease, the 2nd
Affiliated Hospital, Nanjing Medical University, Nanjing, Jiangsu, China.

Objective: Deposition of collagen in proximal tubular cells plays an important role
during obstructive nephropathy, but the mechanism underlying excessive production of
collagen remains poorly understood. MicroRNAs (miRNAs) have emerged rapidly as a
major new direction in many fields of research including kidney disease. The aim of this
study is to investigate the role of miR-29 family on collagen expression.

Methods: We analyzed the expression of miR-29 family in murine interstitial fibrotic
kidneys induced by unilateral ureteral obstruction (UUO) using miRNAs array, and miR-29a,
miR-29b, miR-29c expression in NRK-52E cells after TGF-B1 stimulation by Real-time
Quantitative PCR. Then we transfected miR-29 mimics or miR-29 inhibitors to NRK-52E
cells, and detected collagen I and collagen 11 expression though Real-time Quantitative
PCR and western blot analysis.

Results: In obstructed kidneys induced by UUO, miR-29 family expression declined in
miRNAs array. TGF-B1 significantly induced down-regulation of miR-29 expression. miR-
29 mimics could reduce collagen I and collagen 11l mMRNA and protein expression induced
by TGF-B1, and miR-29 inhibitors alone could upregulate collagen | and collagen 1l MRNA
and protein expression. MiR-29 mimics also could reduce smad2/3 phosphorylation and
transcription factors Sp1 expression. Furthermore, transfection of Sp1 siRNA could decrease
collagen I and collagen 111 expression and smad2/3 phosphorylation stimulated by TGF-p1,
while downregulation of Sp1 also could ameliorate collagen | and collagen Il induced
by miR-29 inhibits.Conclusions: MiR-29 could negatively regulate collagen expression
induced by TGF-b1 though target transcription factor Sp1 in tubular epithelial cell.
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miR-29 Inhibits TGF-beta/Smad3-Mediated Renal Fibrosis In Vitro and
In Vivo Wei Qin,*? Arthur Chi-Kong Chung,' Xiao Ru Huang,! Xiaoming
Meng,! Hui Y. Lan.! *Department of Medicine and Therapeutics, and Li Ka
Shing Institute of Health Sciences, The Chinese University of Hong Kong, Hong
Kong, Hong Kong SAR, China; 2Department of Medicine-Nephrology, West
China Hospital, Sichuan University, Chengdu, Sichuan, China.

TGF-beta acts by stimulating Smad3 to play opposite roles in fibrosis and immunity.
Thus, strategies aimed to treat renal fibrosis need to precisely target the Smad3-specific
regulatory gene(s) related to fibrosis. In the present study, we tested the hypothesis that
miR-29 may be a downstream inhibitor and therapeutic molecule specifically for
Smad3-mediated renal fibrosis. This hypothesis was tested in Smad3 KO kidney tubular
cells (TEC)/fibroblasts and in a mouse model of unilateral ureteral obstructive kidney
disease (UUO) induced in Smad3 KO mice or by overexpressing a doxycycline-inducible
miR-29b mimic using the ultrasound-microbubble-mediated technique.

Using microRNA array and real-time PCR, we found that miR-29 was a downstream
inhibitor of TGF-beta/Smad3-mediated fibrosis because TGF-betal-mediated renal fibrosis
in vitro and in the UUO kidney was associated with a loss of miR-29abc, which was
prevented in Smad3 KO cells and Smad3 KO UUO kidney. In vitro, Smad3 bound miR-
29 promoter physically as determined by the ChiP assay and regulated a loss of miR-29
in response to TGF-betal. The protective role of miR-29 in TGF-beta/Smad3-mediated
fibrosis was revealed by the findings that overexpression of miR-29b mimic blocked,
but knockdown of miR-29 enhanced, TGF-betal-induced collagen I and Il expression.
Importantly, in vivo overexpression of miR-29b mimic in the normal kidney was able to
prevent UUO-induced renal fibrosis. Furthermore, in the established UUO kidney, restored
miR-29b in the fibrotic kidney by ultrasound-microbubble technique on day 4 after UUO
was able to block the progression of renal fibrosis at day 10, demonstrating the therapeutic
effecacy of miR-29b mimic on renal fibrosis. In conclusion, miR-29 is a downstream
inhibitor of TGF-beta/Smad3-mediated renal fibrosis. Targeting the Smad3-miR-29 axis
may represent a novel and specific therapy for renal fibrosis.
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Role of Specific Phosphorylations outside the Carboxyl-Terminus of Smad3
in the Collagen Response to TGF-B James A. Browne, Tomoko Hayashida,
H. William Schnaper. Division of Kidney Diseases, Department of Pediatrics,
Feinberg School of Medicine, Northwestern University, Chicago, IL.

Regulation of TGF-f/Smad3-mediated fibrogenesis is a complex process. We previously
described several non-canonical signaling pathways that contribute to renal cell collagen
expression. Here, we report the importance of several potential phosphoacceptor sites
outside the carboxyl-terminal serines targeted by the activated TGF-f receptor. Four of
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these (Thr 179, Ser 204, Ser 208, and Ser 213) are within the Smad3 linker region (LR).
Some groups propose that LR phosphorylation inhibits Smad3 signaling. However, we have
previously described phosphorylation of the LR by ERK MAP kinase, and that inhibiting
ERK blocked both LR phosphorylation and the collagen response to TGF-f. Therefore,
we and others believe that the effect of LR phosphorylation is cell-context dependent.
We propose that specific phosphorylations could enhance, inhibit or have no effect on
TGF-B-induced type-1 collagen expression; and different sites could have different and
even opposing effects.

To dissect these possibilities, we evaluated COL1A2-luciferase activity induced by
TGF-B1 in Smad3-null murine embryonic fibroblasts (MEFs) transfected with Smad3
constructs, mutated at Thr8 or at various LR sites (Thr179, Ser204, Ser208, and Ser213).
A collagen response to TGF-B1 in wild type MEFs, but not in Smad3-null MEFs, was
confirmed. Transfection of wild type Smad3 into Smad3-null MEFs reconstituted the
collagen response. Smad3-null MEFS transfected with Smad3-EPSM (all four LR
phosphoacceptor sites mutated) responded to TGF-f3. Reconstitution with Smad3 mutated
at Thr178, Ser204 and/or Ser212 maintained COL1A2 activity. However, Smad3-null
MEFs reconstituted with Smad3 mutated only at Ser208 of the LR showed a significantly
reduced collagen response. Therefore, although Ser208 in the LR of Smad3 may enhance
the collagen response, the remaining sites (Thr178, Ser204 and Ser212) may have different
and even opposing effects. Further investigation of the role of the Smad3 linker region in
renal cell function may offer new approaches to selectively modifying TGF-B1-stimulated
responses in progressive kidney disease.
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Type I Collagen Induced by TGF-f31 Is Negatively Regulated through the
Autophagic Pathway Hee-Jun Na, Sung I. L. Kim, Yan Ding, Mary E. Choi.
Brigham and Women’s Hospital, Harvard Medical School, Boston, MA.

Type | collagen (Col-I) is a major component of the extracellular matrix (ECM)
whose regulated expression is important maintaining tissue homeostasis, and its relentless
production and progressive accumulation is a hallmark of renal fibrosis in progressive kidney
disease. Autophagy is a highly conserved cellular process regulating turnover of cytoplasmic
proteins and organelles via a lysosome-dependent pathway. Here we show a novel role of
autophagic process as a mechanism to negatively regulate and prevent excess collagen/
ECM accumulation in the kidney. Kidneys from mice deficient in autophagic protein
beclin 1 (beclin 1*7) exhibited pro-fibrotic phenotype, with increased ECM deposition as
assessed by Masson’s trichrome staining, compared to wild-type (beclin 1**) littermates.
Increased renal expression of Col-I protein was confirmed by western blot analysis of
kidneys from beclin 1% mice and in mice with null mutation of microtubule-associated
protein 1 light chain 3 (LC3*), compared to their wild-type littermates. Moreover, mouse
mesangial cells (MMC) deficient in autophagic proteins, either by targeted knockdown of
beclin 1 with specific siRNA, or in MMC from beclin 1*-and LC3" mice also expressed
increased levels of Col-I protein. Interestingly, treatment with TGF-B1, a potent inducer
of Col-1, induced both beclin 1 and LC3 expression in MMC, indicating dual nature of this
multifunctional cytokine TGF-B1. Furthermore, inhibition of autophagy using bafilomycin
A1, a potent inhibitor of lysosomal degradation pathway, did not alter the Col-1 mMRNA
expression but led to increased Col-I protein levels, which was further enhanced by co-
treatment with TGF-B1 and bafilomycin A1, suggesting an important role of autophagy in
Col-1 degradation. Blockade of MKK3-p38, a major TGF-B1 signaling pathway, either by
using MMC from MKK3~ null mice or p38 inhibitor SB203580 abrogated LC3 expression
and beclin 1 induced by TGF-B1. Our findings are the first demonstration that, at least in
part, renal Col-1 protein levels are regulated by autophagy and that collagen degradation
is dependent on the autophagy-lysosomal pathway.
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Inhibition of B-Catenin Signaling Attenuates Renal Interstitial Fibrosis Sha
Hao,* Weichun He,* Hong Ding,* Michael Kahn,? Youhua Liu.* *Department of
Pathology, University of Pittsburgh, Pittsburgh, PA; ?Center for Regenerative
Medicine and Stem Cell Research, University of Southern California, Los
Angeles, CA.

Renal interstitial fibrosis is the common final outcome of a wide variety of progressive
chronic kidney diseases, and current clinical therapy to halt and reverse renal fibrosis is
ineffective. Recent studies demonstrate that Wnt/B-catenin signaling plays an important role
in the pathogenesis of renal fibrosis, suggesting that this pathway could be exploited as a
potential target for antifibrotic therapy. In this study, we examined the therapeutic efficacy of
a highly specific small molecule -catenin inhibitor (ICG-001) on renal interstitial fibrosis
in obstructive nephropathy. In vitro, ICG-001 dose-dependently suppressed the 3-catenin-
driven gene transcription in a Topflash luciferase reporter assay. [CG-001 also abolished the
expression of plasminogen activator inhibitor-1 (PAI-1), a direct target gene of the canonical
Wnt/B-catenin signaling. In human proximal tubular epithelial cells (HKC-8), -catenin
was activated by TGF-B1, and ICG-001 abolished TGF-B1-induced o-smooth muscle actin
(a-SMA), fibronection, type I collagen expression. This anti-fibrotic effect of ICG-001 was
clearly independent of a disruption of Smad signaling, as it did not affect TGF-B1-triggered
Smad2 and Smad3 phosphorylation in HKC-8 cells. In vivo, administration of ICG-001 (5
mg/kg body wt) through daily intraperitoneal injections significantly inhibited 3-catenin
signaling and attenuated renal fibrosis in the obstructed kidneys at 7 days after unilateral
ureteral obstruction (UUO). Real-time RT-PCR, Western blotting and immunostaining
revealed that ICG-001 significantly suppressed renal expression of o-SMA, fibronectin
and type I collagen, as well as fibroblast-specific protein-1 (Fsp1). ICG-001 also repressed
renal expression of Snaill, Snail2/Slug and Twist1, key transcriptional factors that regulate
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epithelial-mesenchymal transition (EMT). These results suggest that targeting B-catenin
signaling by small molecule inhibitor could be a novel and effective approach for the
treatment of fibrotic kidney diseases.
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Vitronectin Accumulates in the Interstitium without Impacting Fibrosis
Severity in Experimental Chronic Kidney Disease Allison A. Eddy, Allen
Rassa, Sarah J. Collins, Jesus M. Lopez-Guisa. Pediatrics, Seattle Children’s
Research Institute & University of Washington, Seattle, WA.

Vitronectin (VN) is a glycoprotein normally found in serum (also known as complement
S-protein) and in the extracellular matrix during certain disease states. Given its known
interactions with plasminogen activator inhibitor-1 (PAI-1) and VN cellular receptors
— the a3 integrin and the urokinase receptor (UPAR) — this study was designed to
investigate its potential role in renal fibrogenesis using the mouse model of unilateral
ureteral obstruction (UUO). We have previously reported increased uPAR expression and
its anti-fibrotic function in this model (JASN 14:1254, 2003). By Western blotting, VN
protein was increased 1.9-3.0x on days 7, 14 and 21 after UUO compared to sham kidneys
levels. avPB3 protein levels increased 6-8x after UUO (days 7 and 14; declining to near
sham levels on day 21). By immunofluorescence confocal microscopy the VN protein
was localized within glomeruli and the interstitium. Phenotypically normal VN knockout
(-/-) mice on a C57BL/6 background were re-derived from cryopreserved embryos and
the genotype confirmed by PCR and by the absence of a protein band by immunoblotting.
Groups of age-matched C57BL/6 wild-type (VN+/+) and VN-/- mice (n = 10-11/group)
were sacrificed 7, 14 or 21 days after UUO. Absence of VN resulted in significantly
fewer aSMA+ interstitial myofibroblasts by immunostaining (0.53x) and significantly
lower PAI-1 protein (0.23x) and awvB3 protein (0.32x), but only on day 14. The number of
CD68+ macrophages did not differ between the genotypes. Despite these differences, the
absence of VN had only a modest effect on fibrosis severity based on both picrosirius red+
interstitial area and total kidney collagen measured by the hydroxyproline assay: only the
day 21 total collagen levels were significantly lower in the VN-/- mice (9.8 = 1.6 vs 11.9
+ 2.9 mm/mg wet kidney wt). These findings suggest that despite significant interstitial
VN deposition in the UUO model of chronic kidney disease, its fibrogenic role is either
non-essential or redundant. These data are remarkable given its strong affinity for the
potent fibrogenic molecule PAI-1.
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Progenitor Cell Secretory Products Are Renoprotective In Vitro and In Vivo:
Efficacy of Cell Free Conditioned Medium in the Remnant Kidney Model
Darren A. Yuen, Andrew Advani, Yanling Zhang, Kim Connelly, Richard E.
Gilbert. St. Michael’s Hospital, Toronto, Canada.

Background: The mechanisms underlying the beneficial effects of progenitor cells are
poorly understood with most contemporary studies suggesting a paracrine mode of action.
Recently, however, an endocrine effect has also been postulated in kidney disease models,
wherein progenitor cells mediate their beneficial effects by secreting renoprotective factor(s)
from a reticulo-endothelial system niche. To test this ‘endocrine’ hypothesis we examined
the secretory products of early outgrowth endothelial progenitor cells (EPCs), focusing
on their angiogenic and anti-fibrotic activities in both the in vitro and in vivo settings.
Methods: EPCs were grown from donor F344 rat bone marrow. Cell free conditioned
medium (CF-CM) was generated by incubating EPCs with serum-free EBM-2 medium
to collect their secreted factor(s). In vitro antifibrotic and angiogenic activities of CF-CM
were assessed using *H-proline incorporation and capillary tube formation assays. For the in
vivo studies, subtotally nephrectomised (SNX) F344 rats, 4 wks post-SNX, received thrice
weekly tail vein injections of either 10 x concentrated CF-CM or EBM-2 medium for 2
wks. FITC-inulin GFR, urinary protein, and renal collagen 1V deposition were measured
4 wks later (8 wks post-SNX). Results: CF-CM demonstrated robust antifibrotic activity
in vitro, potently reducing TGF-f and angiotensin II-induced fibroblast collagen synthesis
(1C4, >1:1000 dilution). CF-CM also displayed potent angiogenic activity in an endothelial
tube-formation assay. Compared with EBM-2, infusion of CF-CM into SN X rats attenuated
disease progression, as evidenced by improved GFR (CF-CM vs EBM-2: 1.8 + 0.1 vs 1.1
+ 0.2 uL/min/g body wt), reduced urinary protein (CF-CM vs EBM-2: 1.4 0.3 vs 2.6 0.4
g/mmol creatinine), and reduced mesangial collagen IV (CF-CM vs EBM-2: 0.14 + 0.01
vs 0.26 + 0.06 AU, p < 0.05 for all). Conclusions: The systemic administration of EPC-
derived secreted factor(s) mimics the therapeutic effects of cell infusion. Identification of
the responsible factor(s) and their subsequent synthesis may provide a new therapeutic
strategy for CKD.
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Nox-2 May Regulate CsA-Induced Kidney Injury Lingjin Huang, Aparna
Vidyasagar, Shannon Reese, Arjang Djamali. Medicine and Surgery, UW
Madison School of Medicine and Public Health, Madison, WI.

We hypothesized that the classical phagocytic Nox-2 enzyme plays an important role
in renal hypoxia and fibrosis mediated by CNIs. We tested this hypothesis in vitro, studying
CsA-mediated injury of renal tubular epithelial cells (NRK52E) and in vivo, using the
CsA-induced model of chronic nephrotoxicity. We first demonstrated that CsA (5, 10 and
100 M) increased tubular Nox-2 mRNA 3-7 fold (Figure 1).

Key: TH - Thursday; F - Friday; SA - Saturday; FC - Free Communication; PO - Poster; PUB - Publication Only
Underline represents presenting author/disclosure.

15A



J Am Soc Nephrol 21: 2010

Next we confirmed these studies by immunoblot analyses demonstrating that CsA
increased Nox-2 protein levels and fibrogenesis (phospho-MAPK, smad2, NFxB and
o-SMA) in NRK52E cells (Figure 2). We further examined the effects of CsA on Nox-2
and fibrogenesis in vivo. Fisher344 rats received CsA 15mg/kg/24h, vehicle or CsA +
Diphenyleneiodonium (DPI) a flavoprotein inhibitor that inhibits Nox activity (n=6-8 in
each group). All animals were treated for 1 month. Immunoblot analyses of whole kidney
tissue lysates demonstrated that CsA therapy increased Nox-2, oxidative stress (HNE) and
fibrogenesis (0-SMA, fibronectin and phospho-smad2) (Figure 3). DPI downregulated
Nox-2 and fibrogenesis (vimentin and phospho-smad3) suggesting that Nox-2 is a mediator
of CsA-induced renal fibrosis (Figure 4). To characterize the effects of CsA on intrarenal
oxygenation and perfusion, rats underwent blood oxygen level dependent MRI (BOLD-
MRI) and perfusion studies (Figures 5 and 6). BOLD-MRI is a non-invasive imaging method
that uses hemoglobin as an endogenous contrast agent. These studies demonstrated that CsA
therapy significantly decreased cortical oxygenation (increased R2* levels) while decreasing
cortical perfusion. Nox inhibition by DPI prevented these changes. In conclusion, these
studies indicate that Nox-2 is involved in the pathogenesis of CsA-induced fibrogenesis
and hypoxia. Specific Nox-2 inhibition may prevent CNI nephrotoxicity.
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Gadodiamide (Gd-OMN) Binds Circulating ASARM-Peptides: A Model for
Nephrogenic Systemic Fibrosis (NSF) Peter S. N. Rowe,! Anne-Marie Hedge,*
Jennifer S. Laurence,? Sang-Pil Lee,* William M. Brooks,* Ellen T. McCarthy.!
tUniversity of Kansas Medical Center, KS; 2The University of Kansas, KS.

Nephrogenic systemic fibrosis (NSF) is a devastating condition associated with
gadolinium (Gd) containing contrast-agents and chronic kidney disease (CKD). The primary
cause of NSF remains unknown. Bone matrix ASARM-peptides are linked with renal-
handling defects and bone-mineralization abnormalities. We hypothesize that increased
levels of these acidic, highly reactive and phosphorylated ASARM-peptides: 1. Bind to
gadodiamide (Gd-OMN) and 2. Destabilize the Gd-OMN complex resulting in release of
toxic Gd and thus NSF.

To test our hypothesis, injections of Gd-containing Omniscan (Gd-OMN) were given
to, 1. Normal mice (WT): 2. PHEX defective, X-linked hypophosphatemic rickets mice
(HYP) that have high circulating levels of ASARM-peptides: 3. HYP-mice treated with
a 4.2 kDa synthetic PHEX-related peptide (SPR4). SPR4 binds with affinity to ASARM-
peptides, neutralizing biological activity. Finally, we used magnetic resonance imaging
(MRI), HPLC and *H/*N nuclear-magnetic-resonance (NMR) to study Gd-OMN-ASARM
binding and competitive-inhibition of this binding with SPR4.

Renal ex vivo MRI scans of WT-mice treated with Gd-OMN showed a strong signal
indicative of a sequestered gadodiamide complex. In contrast, the signal was almost absent
in Gd-OMN treated HYP mice but restored in SPR4 treated HYP mice. Using HPLC and
solution NMR we showed ASARM-peptide binds to Gd-OMN in vitro. Also, **N labeled
SPR4 and *H/**N NMR confirmed Gd-OMN binds to SPR4. Finally, HPLC data indicated
SPRA4 disrupts Gd-OMN binding to ASARM-peptide.

In summary: 1. High levels of ASARM-peptide in HYP mice results in altered
metabolism of a Gd-contrast agent, Gd-OMN; 2. ASARM-peptide binds to Gd-OMN in
vitro; 3. The ASARM-Gd-OMN complex likely launches reactive de-sequestration and
toxic release of Gd. 4. SPR4-peptide binds competitively to ASARM-peptide and thus
indirectly stabilizes the Gd-OMN complex. In conclusion, SPR4-peptide might be an ideal
adjuvant to prevent NSF. Specifically, such a protective agent could allow safe use of MRI
in the care of patients with CKD.
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Targeted Expression of Pan-Caspase Inhibitor Protein p35 in Tubular
Epithelium Protects Mice Against Renal Fibrogenesis Following
Nephrotoxic Serum Nephritis (NTN) Tsutomu Inoue, Hiromichi Suzuki,
Hirokazu Okada. Department of Nephrology, Saitama Medical University,
Irumagun, Saitama, Japan.

Background: The caspase family of enzymes participates in cell apoptotic and
proinflammatory reactions. Although caspase activation was known to be involved in
renal fibrogenesis in NTN, in such a nephritic kidney how caspase activation plays a role
remains to be determined.

Methods: Two lines of transgenic (tg) mice were used. p35 tg mice that bear the
baculovirus pan-caspase inhibitor protein p35 gene separated from a universal CAG
promoter by a floxed STOP sequence were crossed with YGT.Cre tg mice that express Cre
recombinase in tubular epithelium. Double-tg mice (YGT.Cre;p35) and wild-type mice
were then challenged with NTN. Cell apoptosis was defined by in situ end labeling and
the point-counting method. Fibrosis-related parameters in the kidneys were determined by
real-time RT-PCR and immunohistochemistry.

Results: Either urinary protein excretion or glomerular damage such as crescent
formation was significantly increased at the similar degree in the YGT.Cre;p35 and wild-type
mice with Day14 NTN. In contrast, F4/80* monocyte infiltration and matrix deposition by
Masson’s trichrome staining in the peritubular interstitium were significantly decreased
in the NTN kidneys of the YGT.Cre;p35 mice, compared to those of the wild-type mice,
possibly due to cell-type specific caspase inhibition by p35 gene product (10.2+4.2 vs.
15.6+6.7 [monocytes/hpf], and 8.4+2.1 vs. 17.2+3.4 [% blue area], respectively). mRNA
levels of IL-18, MCP-1 and fibronectin-EIIIA were also significantly decreased in the NTN
kidneys of the YGT.Cre;p35 mice, compared to those of the wild-type mice. Surprisingly,
the number of apoptotic tubular cells in the NTN kidneys was small and not significantly
different between the yGT.Cre;p35 and wild-type mice (0.5+0.7 vs. 0.3+0.5 [apoptotic
tubular cells/hpf]).

Conclusion: Targeted expression of p35 in the tubular epithelium provides evidence
of the critical role of caspase activation in the tubular epithelium in proinflammatory
cell recruitment, but not apoptosis induction, and subsequent fibrogenesis in the NTN
kidneys.
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Downregulation of Hedgehog Signaling Prevents Renal Cystogenesis in
Mouse Models of Ciliopathies Pamela Vivian Tran, David Beier. Department
of Medicine, Brigham and Women’s Hospital, Harvard Medical School, Boston,
MA.

Cystic kidney disease (CKD), a leading cause of renal failure, is proposed to originate
from an underlying ciliary defect. There are no proven therapies for CKD and molecular
mechanisms remain unclear. In our characterization of the ENU mutant mouse alien (aln),
we identified a novel ciliary protein, THM1 (Tetratricopeptide Repeat Containing Hedgehog
Modulator 1, also IFT139), which negatively regulates Hedgehog (Hh) signaling. Mutations
in IFT139 have been identified in patients with several ciliopathies that feature renal cysts
as a major clinical component, including nephronophthisis, Bardet-Biedl Syndrome and
Meckel-Gruber Syndrome. By E16.5, the aln mutant also develops renal cysts. Importantly,
aln cysts were prevented by genetic deletion of Gli2, the main transcriptional activator
of Hh signaling, implicating a role for increased Hh signaling in the etiology of aln renal
cystogenesis. To explore whether the Hh pathway might present a novel target for CKD, we
examined the effects of small molecule Hh inhibitors in a cAMP-induced cystogenic kidney
explant assay. In the presence of cAMP, cultured aln kidneys exhibited a three-fold greater
cystogenic potential than wild-type. This was prevented by small molecule Hh inhibitors,
Gant61 or Sant2, supporting a role for increased Hh signaling in aln renal cystogenesis.
Surprisingly, the small molecules also abrogated cAMP-induced cysts in wild-type kidneys,
indicating a beneficial role for Hh inhibitors in cAMP-mediated renal cystogenesis, which
is proposed as a general mechanism in CKD. We thus questioned whether the preventive
effects of Gant61 and Sant2 might extend to other models of CKD, such as the jck mutant,
a mouse model for NPHP9. This mutant develops severe CKD by P21 and also showed a
three-fold higher cystogenic potential than wild-type using the cCAMP cystogenic assay. This
increased cystogenesis was dramatically reduced by both Gant61 and Sant2. Our results
indicate a protective role for small molecule Hh antagonists in CKD and demonstrate the
potential of developing Hh inhibitors as targeted therapies.
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Exome Capture and Massively Parallel Sequencing Reveals Mutations
in SDCCAG8 as a New Cause of Nephronophthisis-Related Ciliopathy
Friedhelm Hildebrandt,* Toby W. Hurd,* Rannar Airik,' Moumita Chaki,*
Weibin Zhou,* Amiya K. Ghosh,* Rachel H. Giles,? Peter Nuernberg,® Eric
Pierce,* Corinne Antignac,® Sophie Saunier,° Ronald Roepman,® Edgar Otto.*
Dept of Pediatrics & HHMI, Univ of Michigan, Ann Arbor, MI; 2Dept of
Medical Oncology, Univ Med Center, Utrecht, Netherlands; *Cologne Center
for Genomics, Univ of Cologne, Cologne, Germany; “F.M. Kirby Center for
Molecular Ophthalmology, UPenn School of Medicine, Philadelphia, PA;
SINSERM U-983, Hospital Necker-Enfants Malades, Paris, France; ®Dept of
Human Genetics, Radboud Univ, Nijmegen, Netherlands.

Nephronophthisis-related ciliopathies (NPHP-RC) are recessive disorders featuring
dysplasia or degeneration in kidney, retina and cerebellum. We combined homozygosity
mapping with “ciliopathy candidate exome capture” of 828 candidate genes followed by
massively parallel sequencing. Candidates were derived from ciliopathy animal models, the
centrosomal and photoreceptor cilia proteomes. We detected 6 homozygous null mutations
in the gene SDCCAGS8 in 5 NPHP-RC families. Subcellular localization studies revealed
that SDCCAGS occurs at centrosomes throughout the cell cycle and is located e.g. in
mouse photoreceptor basal bodies and connecting cilia transition zone together with other
NPHP-RC proteins including NPHP5. We identified OFD1, another cystic kidney disease
associated NPHP-RC protein, as a direct interaction partner of SDCCAGS by yeast-2-hybrid
screening. Depletion of sdccag8 in zebrafish resulted in kidney cysts and body axis defects.
Furthermore, siRNA knockdown of Sdccag8 disturbed lumen formation of renal epithelial
cells in 3D spheroid cultures, indicative for a cell polarity defect. We observed SDCCAG8
at cell-cell junctions. Interestingly, SDCCAG8 abandons cell-cell junctions in response
to increased intracellular cAMP levels, which have been described as a therapeutic target
in cystic kidney disease. In summary, this work identifies SDCCAGS loss of function as a
novel cause of NPHP-RC, thus contributing to the understanding of disease mechanisms
of retinal-renal ciliopathies.
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How To Build a Primary Cilium with the Exocyst Ben Fogelgren,* Shin-Yi
Lin,? Xiaofeng Zuo,* Heather H. Ward,® Ryan J. Reichert,* Kwon Moo Park,®
P. Darwin Bell,* Angela Wandinger-Ness,* Rebecca D. Burdine,? Joshua H.
Lipschutz.*® Department of Medicine, University of Pennsylvania; 2Department
of Molecular Biology, Princeton University; *Department of Pathology, New
Mexico Health Sciences Center; “‘Department of Medicine, Medical University
of South Carolina; *Department of Anatomy, Kyungpook National University,
Daegu, Korea; *Nephrology, Philadelphia VAMC.

The pathogenesis of cystic kidney disease is dependent on disruptions in primary cilia
function in renal epithelial cells. This includes ADPKD, which is caused by mutations
in genes that encode polycystins-1 and-2. Despite intense study of cilia and associated
ciliopathies, it is not understood how ciliary proteins are targeted and delivered to cilia. We
previously showed that the exocyst, a highly conserved eight-protein trafficking complex,
is required for ciliogenesis. Based on our findings, we developed a “construction” model
for primary cilia: the GTPase Cdc42 localizes the exocyst to primary cilia, the exocyst
is stabilized by binding to the Par complex, and the exocyst then docks Rab8-positive
vesicles carrying ciliary proteins. In support of this model, we show that Cdc42 co-localized
with the exocyst at primary cilia; Cdc42 biochemically interacted with exocyst Sec10;
and expression of dominant negative Cdc42 prevented ciliogenesis in MDCK cells. The
exocyst co-localized and co-immunoprecipitated (co-IP) with Par3, and the exocyst also
co-IP’d with Rab8, a GTPase found on vesicles necessary for ciliogenesis. We also show
that exocyst Sec10 interacted with ciliary proteins polycystin-2, IFT20, and IFT88. To
further support this model, knockdown of Sec10 in MDCK cells led to a cellular phenotype
similar to ADPKD cells: loss off flow-generated calcium release; hyperproliferation; and
activation of the MAPK pathway. In vivo Sec10 knockdown in zebrafish phenocopied
many aspects of polycystin-2 knockdown, including: curly tail up; glomerular expansion;
left-right patterning defects; and MAPK activation. Importantly, co-injection of small
amounts of sec10 and pkd2 morpholinos, which individually had no effect, together
resulted in a severe phenotype.
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Pkhd1 Deficiency Identifies a Novel Functional Relationship between
Fibrocystin/Polyductin, SMURF-Mediated Endocytosis, and TGF-beta
Signaling Jun-Ya Kaimori,* Aki Kaimori,? Luis F. Menezes,? Miguel A. Garcia-
Gonzalez,? Erum A. Hartung,? Shiro Takahara,* Guanging Wu,? Yoshitaka Isaka,*
Hiromi Rakugi,* Luiz Fernando Onuchic,* Lisa M. Guay-Woodford,® Gregory
G. Germino.® *Osaka University Graduate School of Medicine, Suita, Osaka,
Japan; 2JHU, Baltimore, MD; 3Vanderbilt University School of Medicine,
Nashville, TN; “University of Sao Paulo, Sao Paulo, Brazil; SUAB, Birmingham,
AL; °NIDDK, NIH, Bethesda, MD.

Individuals with human autosomal recessive polycystic kidney disease (ARPKD)
typically develop collecting duct cysts lined by flattened epithelial cells, and congenital
hepatic fibrosis. These features have been attributed to altered cellular morphology and
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spatial orientation, and increased TGF-b signaling in the biliary tract, respectively. The
pathogenic mechanisms underlying these abnormalities have not been determined. In
characterizing a renal epithelial cell line with inducible expression of PKHD1, the gene
mutated in ARPKD, we observed cytomorphic changes opposite those of cystic epithelial
cells and corresponding changes in Rho protein expression. In characterizing these
findings, we discovered by co-IP and by IF that PD1 and Smurfl form a complex. PD1
also associates with Smurf2, and levels of the Smurf2 target, Rap1B, changed in parallel
with those of RhoA. Smurfl, 2 and their respective targets RhoA and Rap1B were localized
differently in Pkhd1-deficient cells (PDCs) compared to controls, and these changes were
associated with differences in the F-actin cytoskeleton and trafficking of E-cadherin. We
also found enhanced clathrin-mediated endocytosis (CME) and reduced raft-mediated
endocytosis (RME) in PDCs, with large vacuole-like lysosomes and intracellular cholesterol
accumulation. Consistent with the roles of Smurfs and RME in down-regulating TGF-b
activity and the converse role of CME in sending TGF-b signals to the nucleus, we found
increased TGF-b activation in Pkhd1-defecient cholangiocyte cells. Our results provide
a mechanistic explanation for both the cellular effects of PKHD1and in vivo phenotypic
abnormalities that result from its mutation.
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The gamma-Secretase Cleavage Product of Polycystin-1 Regulates Tcf and
CHOP-Mediated Transcriptional Activation through a p300-Dependent
Mechanism David Merrick,* Hannah Chapin,* Zhiheng Yu,? Stefan Somlo,?
John B. Hogenesch,® Michael J. Caplan.! *Cellular and Molecular Physiology,
Yale University, New Haven, CT; 2Department of Medicine, Section of
Nephrology, Yale University, New Haven, CT; ®Pharmacology, University of
Pennsylvania, Philadelphia, PA.

Mutations in the gene encoding Polycystin-1 cause Autosomal Dominant Polycystic
Kidney Disease. We show that the carboxy-terminal tail of Polycystin-1 is released
by a gamma-secretase-mediated cleavage, and translocates to the nucleus where it is
involved in the regulation of the Wnt and CHOP signaling pathways. Loss of Polycytin-1
expression results in increased proliferation and apoptosis, while re-introduction of its
C-terminal tail fragment into polycystin-1 null cells reestablishes normal growth rate and
apoptosis, and prevents cyst formation in three dimensional culture. Inhibition of gamma-
secretase impairs the growth and apoptosis suppressive effects produced by full length
polycystin-1 expression. The released polycystin-1 C-terminal tail fragment interacts
with the transcription factors Tcf and CHOP, which regulate proliferation and apoptosis,
respectively. Thus, the shedding of the extracellular domain of PC1, together with the
cleavage and nuclear translocation of its cytoplasmic domain, mark PC1 as a member of a
growing collection of plasma membrane proteins that are cleaved by gamma-secretase and
participate in direct signaling to the nucleus. We find that the polycystin-1 tail employs a
convergent mechanistic pathway for the regulation of Tcf and CHOP by disrupting these
protein’s interactions with their common transcriptional co-activator, p300. Regulation of
Tcf and CHOP by the cleaved polycystin-1 C-terminal tail fragment explains how mutation
of the gene encoding polycystin-1 can lead to the increased proliferation and apoptosis
seen in Autosomal Dominant Polycystic Kidney Disease.
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Regulation of Wnt Pathway Genes by the Transcription Factor HNF-1f3
Sachin S. Hajarnis, Zhendong Ma, Peter Igarashi. Internal Medicine, University
of Texas Southwestern Medical Center, Dallas, TX.

Mutations in hepatocyte nuclear factor-13 (HNF-1B), an epithelial- specific transcription
factor, produce kidney cysts in humans. Recent studies in three rodent models of cystic
kidney disease, including kidney-specific inactivation of HNF-1, have shown that cyst
formation is preceded by randomization of the orientation of cell division, a hallmark of
altered planar cell polarity (PCP) and non-canonical Wnt signaling. Canonical (3-catenin-
dependent) Wnt signaling is upregulated in some forms of PKD. We used SuperTopFlash
luciferase reporter assays to measure canonical Wnt signaling in renal epithelial cells
that express dominant-negative mutant HNF-18 (DN-HNF-1p). Treatment with LiCl or
Whnt3a, known activators of canonical Whnt signaling, produced higher luciferase activity
in cells expressing DN-HNF-1B compared with control cells. Western blot analysis
showed that the levels of activated B-catenin were higher in cells expressing DN-HNF-
1B. ChIP-chip analysis of renal epithelial cells identified several components of the
canonical and non-canonical Wnt signaling pathways as novel transcriptional targets of
HNF-1p. Consensus HNF-18 binding sites were identified within the gene promoters and
chromatin-immunoprecipitation (ChIP) confirmed that HNF-1f3 binds to the promoters in
vivo. Quantitative RT-PCR (Q-RT-PCR) confirmed that the expression of the Wnt pathway
genes was altered in kidney cells expressing DN-HNF-1f. An unbiased microarray-based
approach identified additional Wnt pathway genes whose expression is altered in cells
expressing DN-HNF-1f. These results indicate that HNF-18 directly and indirectly regulates
the expression of genes that are involved in the canonical and non-canonical Wnt pathways.
Further elucidation of the molecular mechanism may provide new avenues for therapy of
PKD directed at correcting the abnormalities in Wnt signaling.
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PC2 Regulates Canonical Wnt Signaling Requiring PC1 Expression Ao
Li, Bo Hu, Dan Liang, Guanging Wu. Medicine and Cell & Developmental
Biology, Vanderbilt University, Nashville, TN.

Autosomal dominant polycystic kidney disease (ADPKD), one of the most common
monogenic disorders, exhibits numerous fluid-filled cysts in both kidneys. ADPKD is
caused by at least two genes, PKD1 and PKD2, and is therefore considered a genetically
heterogeneous disease. Although recent studies have suggested that the gene products of
both polycystin-1 and -2 (PC1 and PC2) are linked to B-catenin-dependent signaling, the
precise molecular basis by which PC1 and PC2 affect this signaling pathway remain largely
unknown. We established immortalized renal collecting duct cell lines from the kidneys
of Im::Pkd1 mice and their wildtype littermates. Using these cell lines we demonstrate
that PC2 participates in the regulation of canonical Wnt signaling and PC2 interacts with
the B-catenin/E-cadherin complex required PC1 expression. Thus, it appears that PC1 may
mediate PC2-associated canonical Wnt signaling. Utilizing a previously established null-
Pkd2 cell lines, we also found that loss of PC2 significantly downregulates PC1 expression
in vitro and in vivo and the PC2-dependent PC1 reduction may result from increased E3
ubiquitin ligase Siah-1, which has been demonstrated to physically interact with PC1 and
regulate PC1 proteasomal degradation. Our findings indicate that polycystins are important
participants in canonical Wnt signaling in ADPKD, and provide new insight into the precise
molecular hierarchy between polycystins onto the B-catenin/E-cadherin complex.

Disclosure of Financial Relationships: nothing to disclose

TH-FCO078

Identification of a Polycystin-1 Cleavage Product, P100, That Regulates
Store Operated Ca2+ Entry through Interactions with STIM1 Owen M.
Woodward,* Shenggiang Yu,? Alessandra Boletta,® William B. Guggino,* Feng
Qian.? Dept. of Physiology, Johns Hopkins School of Medicine, Baltimore,
MD; 2Dept. of Medicine, Div. of Nephrology, Johns Hopkins School of Medicine,
Baltimore, MD; *Dulbecco Telethon Institute, Div. Genetics & Cell Biology, San
Raffaele Scientific Institute, Milan, Italy.

Autosomal Dominant Polycystic Kidney Disease (ADPKD) is a genetic disorder
resulting in large kidney cysts and eventual kidney failure. Mutations in either the PKD1
or PKD2 / TRPP2 genes and their respective protein products, polycystin-1 (PC1) and
polycystin-2 (PC2) result in ADPKD. PC2 is known to function as a non-selective cation
channel, but PC1’s function, and the function of PC1 cleavage products are not well
understood. Here we identify an endogenous PC1 cleavage product, P100, a 100kDa
fragment found in both wild type and epitope tagged PKD1 knock-in mice. Expression of
full length human PC1 (FL PC1) and the resulting P100 and c-Terminal Fragment (CTF)
cleavage products in both MDCK and CHO cells significantly reduces the store operated
Ca2+ entry (SOCE) resulting from thapsigargin induced store depletion. Exploration
into the roles of P100 and CTF in SOCE inhibition reveal that P100, when expressed in
Xenopus laevis oocytes, directly inhibits the SOCE currents but CTF does not, nor does
P100 when containing the disease causing R4227X mutation. Interestingly, we also found
that in PC1 expressing MDCK cells, translocation of the ER Ca2+ sensor protein STIM1
to the cell periphery was significantly altered. In addition, P100 Co-immunoprecipitates
with STIM1 but CTF does not. The expression of P100 in CHO cells recapitulates the
STIML1 translocation inhibition seen with FL PC1. These data describe a novel polycystin-1
cleavage product, P100, which functions to reduce SOCE via direct inhibition of STIM1
translocation; a function with consequences for ADPKD. This work was supported by
NIDDK grants DK032753-25A1 (to W.B.G.) and DK062199 (to F.Q.).

Disclosure of Financial Relationships: nothing to disclose
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Multi-Target Based Therapy by Curcumin Delays Cystogenesis in a
Pkd1l-Deletion Mouse Model for ADPKD Wouter N. Leonhard,® Anne
Marike Van der Wal,? Zlata Novalic,* Martijn H. Breuning,* Emile De Heer,?
Dorien J. M. Peters.! 'Human Genetics, Leiden University Medical Center,
Leiden, Netherlands; 2Pathology, Leiden University Medical Center, Leiden,
Netherlands.

Autosomal Dominant Polycystic Kidney Disease (ADPKD) caused by mutations in
either the PKD1 or PKD2 gene, is a major cause for end-stage renal failure resulting from
progressive cyst formation and fibrosis. Few compounds targeting specific cellular signaling
pathways were able to inhibit cystogenesis in rodent models and are currently being tested
in clinical trials. However, given the complex signaling in ADPKD, an ideal therapy would
likely have to comprise several pathways at once. Therefore, multi-target compounds may
provide promising therapeutic interventions for treatment of ADPKD.

To test this hypothesis we treated tamoxifen-inducible kidney epithelium-specific
Pkd1-deletion mice with Curcumin (diferuloylmethane), a compound with limited side
effects which is known to modulate several pathways. Curcumin-mediated inhibition has
been reported for AP-1, STAT3, NF-kf3, Wnt/B-catenin signaling, TNFa,, MAPKs, EGR-1,
HIF-1a, Notch-1, and mTOR-regulated signaling. Many of these signaling pathways are
altered in kidneys from patients with ADPKD.

Cystic kidneys of inducible Pkd1-deletion mice indeed demonstrated increased
expression of phosphorylated rpS6 acting downstream of mTOR/S6K (p<0.05). In
addition, we observed activation of STAT3, which strongly correlated with cyst progression
(p<0.05 and R?=0.86). Curcumin treatment reduced both mTOR and STAT3 activation
in vitro and in vivo (p<0.05 and p<0.01). Importantly, Curcumin reduced KW/BW ratio
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at an intermediate stage of PKD (from 2.59 to 1.95%; p<0.01; n=5 for both groups) and
postponed renal failure (from 105 to 119 days after Pkd1 disruption; p<0.001; untreated
n=11, Curcumin treated n=12).

In conclusion, this study provides evidence that multi-target compounds like Curcumin
are able to delay cyst progression without apparent side effects. Current developments in
the field of Curcumin analogues and other compounds acting in a similar fashion are highly
promising and should be further evaluated as possible therapeutics for ADPKD.

Disclosure of Financial Relationships: nothing to disclose
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Modulation of Glycosphingolipid Metabolism as a New and Effective
Approach for the Treatment of PKD Thomas A. Natoli,' Herve Husson,!
Kelly A. Rogers,* Laurie A. Smith,* Bing H. Wang,? Svetlana Komarnitsky,?
Yeva Budman,? Alexei Belenky,? Nikolay Bukanov,* William R. Dackowski,*
Ryan J. Russo,* James A. Shayman,® Steven R. Ledbetter,* John P. Leonard,*
Oxana Beskrovnaya.! *Cell Biology, Genzyme Corp., Framingham, MA;
2Analytical Research & Development, Genzyme Corp., Waltham, MA; SInternal
Medicine, University of Michigan, Ann Arbor, MI; *Pharmacology, Genzyme
Corp., Waltham, MA.

Polycystic kidney diseases (PKD) are characterized by growth of fluid-filled
cysts in kidneys and other organs ultimately leading to ESRD. Sphingolipids (SL) and
glycosphingolipids (GSL) have recently been recognized as playing important roles in the
regulation of numerous cellular processes, including proliferation, apoptosis, and modulation
of mitogenic signaling pathways. Many of these processes are affected in multiple forms of
PKD regardless of the causative mutation. We sought to evaluate the therapeutic potential
for GSL modulation as a new approach to treat PKD. We demonstrate that glucosylceramide
(GlcCer) and ganglioside GM3 levels are elevated in human PKD kidneys and in cystic
kidneys of mouse models orthologous to ADPKD and nephronophthisis as compared to
normal counterparts. To reduce the levels of GlcCer and its derivatives in cystic kidneys we
used a highly specific inhibitor of GlcCer synthase that blocks the conversion of ceramide to
GlcCer. Treatment with GlcCer synthase inhibitor reduced kidney GlcCer and GM3 levels
and effectively attenuated PKD progression in mouse model with conditionally inactivated
Pkd1 gene as well as in two models of nephronophthisis: pcy and jck. Mechanistic studies
showed that inhibition of GSL synthesis leads to effective cell cycle blockade and inhibition
of Akt-mTOR signaling in cystic kidneys. Together, these data demonstrate for the first time
that modulation of GSL metabolism is a new and effective approach to treat PKD.

Disclosure of Financial Relationships: nothing to disclose
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CKD-EPI and MDRD Study Equations for GFR Estimation and Mortality:
The Third National Health and Nutrition Examination Survey (NHANES
111) Tarig Shafi,* Kunihiro Matsushita,* Brad C. Astor," Elizabeth Selvin,* Lesley
A. Stevens,? Josef Coresh.* *Johns Hopkins University, Baltimore, MD; 2Tufts
Medical Center, Boston, MA.

The Chronic Kidney Disease Epidemiology (CKD-EPI) equation improves glomerular
filtration rate estimation (eGFR) compared with Modification of Diet in Renal Disease
(MDRD) Study equation but its association with mortality in the general population has not
been studied. We compared the associations between eGFR, estimated from serum creatinine
by the CKD-EPI (eGFR¢«per) @and MDRD equations (eGFRy,prp), @and mortality in 15,818
NHANES I1I participants aged >17 yrs with 18yrs of mortality follow-up (till 12/31/2006).
To evaluate the effect of reclassification by eGFRcxpepi, We calculated the net reclassification
improvement (NRI). NRI=clinically correct classification-clinically incorrect classification.
NRI ranges from 0 (no improvement) to 1 (perfect). eGFR ypep reclassified 1,472 (20%),
1,819 (43%), 114 (24%) and 8 (4%) of the participants with eGFR,r, Categories 90-119,
60-89, 45-59 and 30-44 ml/min/1.73m?, respectively, to a higher eGFR category. <5%
participants were reclassified to a lower eGFR category. Participants with eGFRprp45-59
ml/min/1.73m? who were reclassified upward had a 44% lower risk of all-cause mortality
(adjusted incidence rate ratio [IRR], 0.56; 95% CI, 0.35-0.88) and a trend towards lower
risk of cardiovascular disease (CVVD) mortality (adjusted IRR, 0.55; 95% Cl, 0.28-1.06)
than those not reclassified. Those reclassified upwards were more likely to be younger,
female, white, had less CVD and lower blood pressure. NRI was significantly improved
across all sub-groups. In the general US population, the CKD-EPI equation improved risk
stratification of persons at risk for mortality. These data support the adoption of CKD-EPI
equation for GFR estimation.

NRI* by CKD-EPI eGFR

Mortality
Group All-Cause CVD
All 0.28 0.29
Age 265 yrs 0.15 0.10
White 0.29 0.31
Black 0.28 0.27
Male 0.27 0.29
Female 0.29 0.29
ACR<30 0.26 0.27
ACR 30-299 0.35 0.30
ACR >300 0.39 0.23

ACR, albumin/creatinine (mg/g); *p<0.001 for all results
Disclosure of Financial Relationships: Honoraria: Novartis.
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Risk Implications of the CKD-EPI Creatinine GFR Equation Compared to
the MDRD Study Equation Kunihiro Matsushita,* Marcello Tonelli,2 Anita
Lloyd,? Andrew S. Levey,* Josef Coresh,' Brenda Hemmelgarn.® *Department
of Epidemiology, Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD; 2Departments of Medicine, University of Alberta, Edmonton, AB, Canada;
3Departments of Medicine, University of Calgary, Calgary, AB, Canada;
“Division of Nephrology, Tufts Medical Center, Boston, MA.

Purpose: To evaluate whether the CKD-EPI creatinine equation for estimated GFR
(eGFR) predicts clinical outcomes better than MDRD Study equation in a large cohort
derived from the Alberta Kidney Disease Network with mean follow-up time of 2.3
years.

Methods: We categorized 690,202 participants into five groups of eGFR (290, 60-89,
45-59, 30-44, 15-29 ml/min/1.73m?) by both equations and assessed reclassification by
CKD-EPI equation and its association with clinical outcomes.

Results: The CKD-EPI equation reclassified 33.5% of participants with eGFRypgp
60-89, 39.1% with eGFRyprp 45-59, and 15.5% with eGFRy,prp 30-44.

The reclassification was mostly upward to a higher eGFR category, lowering the
prevalence of CKD stage 3-4 from 10.7% to 7.6%. Participants who were reclassified
upward had lower incidence rates per 1,000 person-years compared to those who were
not reclassified (ESRD: 0.02 vs. 0.4, deaths: 5.0 vs. 29.1 and acute myocardial infarction
[AMI]: 1.8 vs. 5.9 in eGFRyprp 45-59, all P-values <0.001) (figure). Similar results were
observed after the adjustment for age and sex. Significant net reclassification improvement
by CKD-EPI equation was observed for all outcomes (ESRD: 0.191, deaths: 0.246, AMI:
0.162, all P-values <0.001). Similar results were observed across dipstick (negative,
trace/1+, >2+) and age (<45, 45-54, 55-64, >65 y) categories.

Conclusion: The CKD-EPI equation more accurately categorized individuals
as compared to MDRD Study equation regarding clinical risk, suggesting its clinical
usefulness.

Disclosure of Financial Relationships: nothing to disclose
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Applicability of the MDRD and CKD-EPI Equations for Estimation of
GFR in Older People Hannah Kilbride,* Gillian Lorraine Eaglestone,* Sarah
J. Knight,! Paul E. Stevens,' Michael Delaney,* Christopher K. T. Farmer,!
Shelagh E. O’Riordan,! R. Neil Dalton,? Edmund J. Lamb.® !Kent Kidney
Care Centre, East Kent Hospitals, Canterbury, Kent, United Kingdom; ?Well
Child Laboratory, St Thomas’ Hospital, London, United Kingdom; *Department
of Clinical Biochemistry, East Kent Hospitals, Canterbury, Kent, United
Kingdom.

Introduction

Measurement of glomerular filtration rate (GFR) is an essential tool in the detection,
management and evaluation of CKD. GFR is commonly estimated using the Modification
of Diet in Renal Disease (MDRD) Study equation. Recently the CKD epidemiology
collaboration (CKD-EPI) equation has been proposed, claiming reduced bias. Neither
equation has been extensively validated in older people and it is frequently claimed that
these equations under estimate true GFR in this population.

Aim

To examine the relationship between true GFR and estimated GFR in older people.

Methods

Using difference plot analysis on log transformed data we examined the relationship
between GFR measured by a reference iohexol method and estimated GFR from the MDRD
and CKD-EPI equations in people aged over 74 y. Subjects were asked to avoid meat
consumption prior to the test and following a 5 mL IV bolus of Omnipaque 240 venous
samples were taken at 5, 120, 180 and 240 mins post-injection. lohexol was measured by
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isotope dilution mass spectrometry (IDMS) and iohexol clearance was calculated. Serum
creatinine was measured by IDMS and the IDMS-related MDRD and CKD-EPI GFRs
were calculated.

Results

To date 127 subjects with a median age of 80 y (range 74-97), 67 female and 61 male,
have been studied.
Performance characteristics of the MDRD and CKD-EPI equations versus true GFR
Median GFR
(mL/min/1.73m?)

Bias, % (+ 95% CI) |Percent within 30% [95% limits of agreement

lohexol 43, 1QR 30 to 62
MDRD 48,IQR30to 71 [7.0 (2.1t0 12.0) 75 36 to 79
CKD-EPI _ |46,1QR29t071 2.3(-2.3t07.2) 78 39to 71

Conclusion
This study shows no evidence to support the contention that the MDRD equation over
diagnoses CKD in older people. Our data suggests that the CKD-EPI equation may be
slightly more accurate than the MDRD equation in this population.
Disclosure of Financial Relationships: nothing to disclose
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Relative Performance of the MDRD and CKD-EPI Equations for
Estimating Glomerular Filtration Rate in Different Patient Populations
Kazunori Murata,* Timothy S. Larson,*? Amy K. Saenger,* Andrew D. Rule,?
Nikola A. Baumann,! John C. Lieske.!? Department of Laboratory Medicine
and Pathology, Mayo Clinic, Rochester, MN; 2Department of Internal Medicine,
Mayo Clinic, Rochester, MN.

The objective of our study was to examine the ability of both the MDRD and CKD-EPI
equations to estimate glomerular filtration rate (GFR) in a variety of patient populations,
including the elderly, healthy patients, nephrectomized patients, and kidney transplant
recipients.

A cross sectional study was conducted of patients who underwent renal function
assessment for clinical purposes by simultaneous measurements of serum creatinine
(IDMS-traceable method), estimation of GFR using the MDRD and CKD-EPI equations,
and renal iothalamate clearance (n=5238). The study population consisted of CKD patients
(n=2324), nephrectomized kidney donors (n=97), potential kidney donors (n=583), kidney
transplant recipients (n=1375), and non-kidney transplant recipients (n=859); 16.6%
(n=870) were > age 70.

The MDRD and CKD-EPI equations performed similarly in elderly and non-elderly
patients regarding ability to correctly stage CKD patients. Overall, % bias (estimated GFR
minus measured GFR) with either equation did not differ by age. Within the nephrectomized
and healthy populations the CKD-EPI equation demonstrated less bias than the MDRD
equation, and classified patients better into CKD stage. The CKD-EPI equation gave
estimates that were biased by 6, 8, -8, and -7% in CKD patients, kidney transplant recipients,
potential donors, and nephrectomized donors, respectively, while the MDRD equation
gave estimates that were biased by 3, 1, -18, and -15%. Notably, among potential kidney
donors the CKD-EPI equation had greater specificity for detecting measured GFR <60 ml/
min/1.73m? than the MDRD equation (98 vs 94%) but lower sensitivity (50 vs 70%).

Therefore, the MDRD and CKD-EPI equations perform similarly in elderly and
nonelderly patients with CKD and/or status post organ transplantation. Among people
who present in good health, the CKD-EPI equation is more specific for measured GFR <
60 ml/min/1.73m?, but also less sensitive.

Disclosure of Financial Relationships: nothing to disclose
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CKD, Metabolic Abnormalities and Outcomes in US Adults < 65: CKD-
EPI or MDRD Formulas? YiPeng,! Robert N. Foley,*? David T. Gilbertson,*
Allan J. Collins.*? *USRDS Coordinating Center, MMRF, Minneapolis, MN;
2Medicine, University of MN, Minneapolis, MN.

Background:

It has recently been suggested that the CKD-EPI creatinine equation (Ann Intern Med.
2009;150:604-612.) is more accurate than the MDRD equation for GFR estimation and
should replace it for routine clinical use. However, outcome comparisons in the setting of
large administrative databases are lacking.

Methods:

This analysis considered 724,205 subjects aged 20-64, enrolled in fee-for-service plans,
and had at least one serum creatinine measured in the U.S. throughout 2008 (Ingenix i3
database). eGFR < 60 was defined with the MDRD and CKD-EPI equations. ICD-9-CM
claims were used to define comorbidity and hospitalization and metabolic abnormalities
were identified from laboratory measurement files.

Results:

4.2 % had GFR < 60 with the CKD-EPI formula and 8.0% with the MDRD formula.
For eGFR < 60, use of the CKD-EPI formula (vs. the MDRD formula) was associated (P <
0.05) with a higher prevalence (%) of WHO anemia (21.4/15.6), hypertension (63.2/52.9),
cardiovascular disease (23.4/18.8), high PTH (33.8/29.8), low HDL (41.2/37.3), high
triglycerides (33.8/29.8), high uric acid (35.3/28.1), low calcium (6.5/5.5) and high glucose
(43.1/37.2). The corresponding values for hospitalization for 1 to 7 days, hospitalization
for > 7 days, 1 admission and 2+ admissions were 9.0/7.6, 5.0/3.6, 9.4/7.8 and 4.7/3.4,
respectively.

Conclusions:

Regarding metabolic abnormalities and hospitalization outcomes, low GFR defined with
the CKD-EPI formula has substantially more sensitivity than with the MDRD formula.

Disclosure of Financial Relationships: nothing to disclose
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Evaluation of Creatinine Based GFR Estimating Equation in an HIV
Positive Population Lesley A. Stevens,* Christina M. Wyatt,> Rebecca
Creamer,® James Hellinger,! Mathew Hotta,? Maia Leppo,* Andrew S. Levey,
Aghogho A. Okparavero,* Sunila Reddy,* Martin Rhee,* Karen Savage,® Fran
Wallach,? Zipporah Krishnasami.® *Tufts Medical Center; 2Mt. Sinai School of
Medicine; *University of Alabama; “Gilead Sciences, Inc.

Background Changes in muscle mass and fat distribution may occur with advanced
HIV disease and with the use of some anti-retroviral agents. These changes may affect the
accuracy of creatinine based GFR estimating equations.

Methods We will measure GFR using plasma clearance of iohexol in 200 HIV positive
patients on stable antiretroviral therapy. Here we report preliminary results from the first
125 participants. Creatinine was assayed using standardized methods. GFR was estimated
by the MDRD Study and CKD-EPI equations, and performance is described for the whole
cohort and for subgroups defined by eGFR, age, sex, race, and body mass index (BMI).

Results Mean (SD) measured GFR was 86 (25) ml/min/1.73 m? The table shows
median difference and interquartile range (IQR) overall and by subgroup.

Conclusions The CKD-EPI equation is more accurate than the MDRD Study equation
inall subgroups except BMI less than 20 kg/m?, although sample size was small. The relative
improvement of tbe CKD-EPI equation compared to the MDRD study equation is similar
to those reported in non-HIV populations. Creatinine based GFR estimating equations can
be used in HIV positive patients.

Table: Performance by Subgroup

MDRD CKD-EPI
N Difference |IQR N Difference I0R
Overall 125 11.3 22.4 125 5 23.4
eGFR (ml/min/1.73 m?) |>90 33 -1.7 17.9 49 -1.3 22.6
60-89 |55 16.0 18.6 148 10.6 22.9
<60 137 11.9 209 |28 7.4 20.7
Age (years) <40 |20 14.3 16.4 20 9.1 15.4
40-65 |90 9.4 23.8 |90 3.0 26.6
>65 15 7.5 22.4 15 5.8 23.1
Male Y 84 12.9 237 |84 5.9 23.8
N 41 7.1 18.8 141 -.06 23.0
Black Y 55 13.7 18.7 155 5.9 18.2
N 70 4.8 230 |70 1.1 26.4
BMI (kg/m?) <20 |10 -0.8 215 |10 4.8 30.5
20-25 |39 11.9 19.5 39 5.0 22.0
25-30 |49 12.3 18.9 49 3.1 21.8
>35 |27 15.5 36.9 |27 10.9 31.1

Difference= Measured — estimated GFR
Disclosure of Financial Relationships: Consultancy: Orexigen Therapeutic Inc.
Research Funding: Gilead Inc.
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Discordant Glomerular Filtration Rate Determinations between
Tothalamate and Iohexol Renal Clearances Jesse C. Seegmiller,? Bradley E.
Burns,? John C. Lieske,*? Timothy S. Larson.*? !Division of Nephrology and
Department of Internal Medicine, Mayo Clinic; 2Department of Laboratory
Medicine and Pathology, Mayo Clinic, Rochester, MN.

Purpose: Few studies have compared renal clearances of iothalamate with iohexol,
and controversy exists as to their comparability. The purpose of this study was to directly
compare the renal clearances of these analytes across a wide range of glomerular filtration
rate (GFR).

Methods: 150 study subjects received concurrent subcutaneous injections of iothalamate
(iothalamate meglumine 600 mg/mL) and iohexol (iohexol 647.1 mg/mL) followed by timed
urine and plasma collections. lothalamate and iohexol were measured in urine and plasma
specimens by a novel liquid chromatography tandem mass spectrometry method (LC-MS/
MS; ABSCIEX 5500), and GFR calculated from the clearance of each analyte by standard
formulae. Both iothalamate and iohexol were analyzed using multiple reaction monitoring
(MRM) transitions. Simultaneous creatinine clearance was also measured. To evaluate for
possible protein complexation by either analyte, plasma samples from 3 study subjects were
dialyzed using a 2000 molecular weight cutoff membrane against a phosphate buffered
saline dialysate (Slide-a-lyzer; ThermoFisher).

Results: Among the 150 study subjects the range of iothalamate and iohexol renal
clearances was 1-132 mL/min/1.73m?. The renal clearance of iohexol was consistently
lower than iothalamate clearance (%mean difference =-14.7% (95% CI -16.3% to -13.0%;
p= <0.0001). The % difference was constant throughout the range of measured GFRs.
As expected, creatinine clearances were significantly greater than both iothalamate and
iohexol clearances by 24% (95% CI 19.57% to 28.29%) and 38% (95% CI 33.72% to
42.35%) respectively. Plasma dialysis experiments revealed significantly greater post
dialysis concentration ratios for iohexol compared to iothalamate suggesting greater
protein binding of iohexol.

Conclusion: These results demonstrate that renal clearance of iohexol is significantly
lower than renal clearance of iothalamate across a wide range of GFRs. This difference may
be due to greater plasma protein binding of iohexol as compared to iothalalmate.

Disclosure of Financial Relationships: nothing to disclose
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Drift in Dade Behring Cystatin C Assay 2003 to 2009 Lesley A. Stevens,'
Jane Manzi,? Andrew S. Levey,* John H. Eckfeldt,® Frederick Van Lente,’ Josef
Coresh.? 'Nephrology, Tufts Medical Center, Boston, MA; 2Johns Hopkins
University; *University of Minnesota.

Background: Variation in GFR estimating equation performance is in part due to
measurement biases of filtration markers among laboratories. The CKD-EPI cystatin C
(CysC) 2008 equation was developed in 2003 using samples assayed at the Cleveland Clinic
(CC) (Stevens et al. AJKD 2008). We and others observed a drift in CysC concentrations.
Magnitude of the drift was determined by comparing a calibration panel assayed in 2003
and 2009. An equation re-expressing 2009 values as 2003 values was developed.

Methods: Serum calibration panels were created in 2003 at CC and stored at -70°.
The panel includes 40 pooled donor sera covering serum reatinine concentrations from
0.5 t0 5.0 mg/dL. The panel was assayed at CC in 2003 using Dade Behring (DB) PENIA
reagents and a BNII nephelometer, and at the University of Minnesota (UMN) in 2009
using the same PENIA reagent on a DB ProSpec nephelometer. Conversion factors were
determined using Deming linear regression. eGFR from CysC was calculated using ‘03
and ‘09 CysC values.

Results: Mean (SD) level of CysC was 2.01 (0.74) mg/L in CC’03 and 1.67 (0.58)
mg/L in UMN ‘09. The mean (SD) difference was -0.34 (0.16) mg/L (p-value <0.01).
Deming regression shows CysCec.; = 1.267* CysCyyne - 0.105 (R?=0.9951). The table
shows the impact on eGFR.

Conclusion: CysC concentrations measured by DB methods have changed substantially.
Without correction, the downward drift in CysC values from 2003 to 2009 would lead to
substantially higher eGFR and underestimate CKD prevalence. CysC methods should be
made traceable to international reference materials. In the interim, the equation above
allows for conversion of DB 2009 CysC values to DB 2003 values.

CysC (mg/L) eGFR-cys 2003 Equation (ml/min/1.73 m?)

2009 12003 Difference (2009-2003) 2009 2003 Difference (2009-2003)
0.87 |1.00 -0.13 91 77 14

1.00 [1.16 -0.16 77 64 13

1.10 [1.29 -0.19 68 57 12

1.20 [1.42 -0.22 62 51 11

2.00 [2.43 -0.43 34 27 7

eGFR-Cys= 76.7*CysC*%
Disclosure of Financial Relationships: Consultancy: Orexigen Therapeutic Inc.Research
Funding: Gilead Inc.
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Estimating Progression Risk in a CKD Population in Hawaii Brian J. Lee.
Nephrology Division, Hawaii Permanente Medical Group, Honolulu, HI.

Current guidelines subdivide CKD based on degree of impaired renal function, rather
than by risk of progression. Within a health maintenance organization in Hawaii with 220,000
patients, we noticed that proteinuria seemed to improve prediction of risk. We developed a
model of GFR-proteinuria stratification and compared with GFR stratification.

Methods: a cohort of 8831 with baseline estimated GFR (MDRD 4 variable) between
20 and 59 mL/min/1.73m2 was followed for 2 years. Fewer than 5% were lost to follow-up.
The GFR was divided into 20s, 30s, 40s and 50s; Proteinuria as urine protein/creatinine
ratio was divided into 1, 1-2, 2-4 and over 4 mg/mg. The sixteen categories were ranked
by rate of ESRD for purposes of ROC analysis.

Results:
2 year ESRD risk, by baseline GFR and urine protein/creatinine ratio
<1 1-1.999 2-3.999 4+ unknown Total

20-29 2.65% 7.41% 17.39% 38.24% 5.15% 9.04%
30-39 0.62% 5.00% 7.84% 36.67% 1.08% 2.50%
40-49 0.15% 2.78% 6.38% 10.00% 0.00% 0.38%
50-59 0.00% 0.00% 4.00% 5.26% 0.08% 0.12%
Total 0.26% 2.51% 8.76% 24.78% 0.28% 0.84%

ROC curve areas were 0.859 (continuous GFR) and 0.945 (GFR-proteinuria
categories)

Conclusions: Progression risk was highly dependent on proteinuria, and estimating
risk using both GFR and proteinuria was superior to using GFR alone. A two dimensional
stratification system should guide selection of patients for referral and other intensive
management. Our data supports efforts to create a new CKD staging system.

Disclosure of Financial Relationships: nothing to disclose
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Racial Differences in Kidney Function Decline among Persons without
Chronic Kidney Disease — The Multi-Ethnic Study of Atherosclerosis
Carmen A. Peralta,' Ronit Katz,? lan H. de Boer,? Joachim H. Ix,° Holly J.
Kramer,® Mark J. Sarnak,* Bryan R. Kestenbaum,? Moyses Szklo,® Steven Shea,’
David Siscovick,? Michael Shlipak.* *University of California San Francisco
and SF VA Medical Center; 2University of Washington; *Loyola Medical Center;
“Tufts Medical Center; *University of California San Diego; ®Johns Hopkins
University; "Columbia University.

It is currently unknown whether or not race/ethnic groups differ in their rate of kidney
function decline prior to the onset of CKD (eGFR <60ml/min/1.73m?).

We studied race/ethnic differences in kidney function decline among White, Black,
Hispanic and Chinese participants in MESA using linear mixed models over a five year
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follow up with with 2 to 3 repeated measures of kidney function. GFR was estimated
by cystatin C (eGFRcys) and creatinine- CKD Epi (eGFRcreat). We evaluated potential
mediators in staged models.

Among 5179 adults aged 60+10 years with eGFRcreat >60 ml/min/1.73m? at baseline,
mean (SD) changes in eGFRcys and eGFRcreat were -1.1 (4.4) and -1.5 (2.8) ml/min/1.73m?
year, respectively. Blacks had higher rates of eGFRcys decline compared with whites: -1.4
(4.8) vs. -0.88 (4.3) ml/min/1.73m?/year. This difference was not attenuated by adjustment
for age, sex, income, education, HDL, LDL, BMI, C-reactive protein, smoking, diabetes,
hypertension, or systolic blood pressure : 8: 0.31 ml/min/1.73m?year faster decline for
Blacks, p=0.001. Hispanics also had faster rates of decline, but these varied by country of
origin. Dominicans declined the fastest compared with whites (8 0.55, p < 0.011), followed
by Puerto Ricans (B 0.47, p 0.03) after full adjustment, whereas Mexicans, South American
and Other Hispanics did not differ significantly from Whites. Chinese had similar rates of
eGFRcys decline compared with Whites (B 0.16, p 0.18). Findings were similar when we
used eGFRcreat as the outcome.

Race/Ethnic differences in kidney function decline occur early, prior to the onset
of clinical CKD, and are not explained by differences in traditional mediators. Future
studies should focus on identifying persons at highest risk in order to develop targeted
prevention strategies.

Disclosure of Financial Relationships: nothing to disclose

TH-FC091

Modulation of Inflammatory Kidney Injury with Leukadherins Vineet
Gupta, Jochen Reiser, Dony Maiguel, Hafeez Faridi, Changli Wei. Division
of Nephrology & Hypertension, Dept of Medicine, Miller School of Medicine,
University of Miami, Miami, FL.

Inflammatory renal diseases classically affect the glomerulus or the interstitium.
Leukocyte tissue accumulation is a hallmark of renal ischemia-reperfusion (I/R) injury
and also key to the pathogenesis of anti-GBM nephritis. The integrin CD11b/CD18 (a.k.a
oMB2, Mac-1) is the predominant integrin receptor expressed on the surface of leukocytes
and plays a central role in mediating pro-inflammatory functions of these cells. Current
treatments include non-steroidal and steroidal medications to reduce inflammatory damage.
Unfortunately, these treatments are not always effective and harbor potential serious side
effects. While blocking integrin-mediated leukocyte adhesion provided some additional
benefit in many experimental models of inflammatory diseases, the blocking agents have
had little success in treating inflammatory/autoimmune diseases in humans and 2 integrin
blockers have also shown unexpected side effects.

We have pursued an alternative approach that involves pharmacologic activation,
rather than inhibition, of leukocytic integrin CD11b/CD18 as a mechanism for reducing
inflammatory injury. By screening a chemical library of >100,000 compounds, we recently
discovered three novel small molecules that we have termed leukadherins. Leukadherins
bind to CD11b/CD18, whereby they increase CD11b/CD18-dependent cell-adhesion
and decrease cell migration in vitro. Using murine models of I/R injury and anti-GBM
nephritis, we show that leukadherin administration reduces leukocyte recruitment and tissue
accumulation in vivo and preserves renal function upon kidney injury. Mechanistically,
we find that leukadherin treatment decreases both, leukocyte migration as well as the
secretion of soluble factors. Our results suggest that leukadherins constitute a novel class
of anti-inflammatory compounds that offer a unique approach for modulating inflammatory
diseases of the kidney and other organs, via pharmacological activation of CD11b/CD18
and modulating leukocyte infiltration and function.
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Ischemia-Reperfusion Induces Interferon-Regulatory-Factor-4 in Renal
Dendritic Cells Which Suppresses Postischemic Inflammation and Prevents
Acute Renal Failure Maciej Lech, Saraswati Linda Lassen, Hans J. Anders.
Medizinische Poliklinik, University of Munich, Munich, Germany.

Ischemia-reperfusion (IR) activates Toll-like receptors which fosters sterile
inflammation, for example in postischemic acute renal failure. Unexpectedly, TLR signaling
predominates in intrinsic renal cells and not in intrarenal antigen-presenting cells in the
postischemic kidney. We hypothesized that certain factors suppress antigen-presenting cell
activation and thereby limit sterile renal inflammation, e.g. interferon-regulatory-factor
(IRF)-4, an inducible inhibitor of LPS signaling.

Oxidative stress was induced in vitro and found to be a trigger for IRF4 induction
in myeloid cells in-vitro as well as in CD45+/CD11c+ cells in the postischemic kidney.
Oxidative stress did not induce IRF4 in tubular epithelial cells. Lack of IRF4 aggravated
acute renal failure 24 hours after renal artery clamping together with increased intrarenal
expression of TNF-o,, IL-6, CXCL2, and CCL2 as well as excessive tubular necrosis and
peritubular neutrophil influx as compared to wildtype IR kidneys. This effect almost entirely
depended on the role of IRF4 to suppress TNF-c release by intrarenal antigen-presenting
cells because either clodronate liposome depletion of these cells or TNF-o blockade with
etanercept entirely abrogated the aggravation of cytokine expression and acute renal failure
in Irf4-deficient mice.

Thus, loss-of-function mutations in the IRF4 gene predispose to IR injury because
the postischemic induction of IRF4 in resident antigen-presenting cells like CD11lc+
dendritic cells, suppresses them to secrete TNF-o, and thereby limits inappropriate
immunopathology.
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Slit2 Impairs Neutrophil Adhesion and Improves Renal Function in
Ischemia Reperfusion Injury Swasti Chaturvedi,' Soumitra Tole,? Liping
Huang,® Ilya Mukovozov,? Guang Ying Liu,? Yi-Wei Huang,? Mark D. Okusa,®
Lisa Robinson.* Nephrology, The Hospital for Sick Children, Toronto, Canada;
Research Institute, The Hospital for Sick Children, Toronto, Canada; *Medicine,
University of Virginia Health System, Charlottesville, VA.

Acute Kidney Injury (AKI) occurs in approximately 5% of hospitalized patients
and leads to significant morbidity and mortality. Inflammation marked by recruitment of
circulating leukocytes, particularly neutrophils, in the injured kidney is a key component of
AKI caused by ischemia-reperfusion injury (IRI). Recruited leukocytes exacerbate injury
by releasing inflammatory mediators. Therapies targeting different leukocyte subsets help
in ameliorating injury. However no single therapy is entirely effective because of diversity
of recruiting signals and the cells recruited. The neuronal guidance cue, Slit2 and its
transmembrane receptor roundabout (Robo) prevents axonal migration during the central
nervous system development. Recently it has also been shown that Slit2 inhibits chemotaxis
of neutrophils and lymphocytes towards diverse chemoattractants by preventing activation
of the small GTPases, Rac and Cdc42.

To determine whether Slit2 could be used to prevent AKI, we examined whether Slit2
prevents adhesion of human neutrophils to human vascular endothelial cells subjected to
IRI. Slit2 significantly reduced neutrophil adhesion to endothelial cells subjected to hypoxia
and periods of reperfusion ranging from 30-180 minutes (p<0.05). In an in vivo mouse
model of renal IRI, where mouse kidneys were subjected to 28 min ischemia followed by
24 h reperfusion, Slit2 administered intraperitoneally 1 hr prior to reperfusion significantly
prevented the rise in serum creatinine in a dose dependent manner (0.5-2.0 pg). Because
activation of Rac and Cdc42 plays a role in protective immune functions of neutrophils,
we determined the effects of Slit2 on these functions. Slit2 did not impair the ability of
neutrophils to phagocytose opsonised particles, nor to produce superoxide production
following inflammatory stimulation. These findings suggest that Slit2 could be used to
prevent and treat the inflammatory cell recruitment in AKI.
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TNFR2 Interposes the Proliferative and NF-xB-Mediated Inflammatory
Response by Podocytes to TNF-o. Leslie A. Bruggeman,* Paul E. Drawz,!
Nicole Kahoud,® Ke Lin,? Laura M. C. Barisoni,? Peter J. Nelson.® *Divison of
Nephrology, MetroHealth Medical Center, Case Western Reserve University,
Cleveland, OH; ?Department of Pathology, New York University, New York, NY;
®Division of Nephrology, University of Washington, Seattle, WA.

The development of proliferative podocytopathies has been linked to ligation of
TNFR2 expressed on the renal parenchyma; however, the TNFR2 positive cells within the
kidney responsible for podocyte injury are unknown. We detected de novo expression of
TNFR2 on podocytes prior to hyperplastic injury in crescentic glomerulonephritis of mice
with nephrotoxic nephritis, and in collapsing glomerulopathy of Tg26 mice (a model of
HIVAN) and B6 kd/kd mice, as well as human biopsies with collapsing glomerulopathy,
but not primary FSGS or normal transplant tissue. We further found that serum levels
of soluble TNF-o. and TNFR2 correlated significantly with renal injury in Tg26 mice.
Thus, we asked whether ligand binding of TNFR2 on podocytes ex vivo precipitates the
characteristic proliferative and pro-inflammatory diseased podocyte phenotypes. Soluble
TNF-a activated NF-kB and dose-dependently induced podocyte proliferation, marked by
expression of the podocyte G1 cyclin and the NF-kB target gene cyclin D1. Microarray
gene and chemokine protein expression profiling showed a marked pro-inflammatory NF-
KB signature, and activated podocytes secreted CCL2 and CCL5 and induced macrophage
migration in transwell assays. Neutralization of TNFR2 on podocytes with blocking
antibodies abrogated NF-kB activation and the induction of cyclin D1 by TNF-a. In
similar studies, IkBo. degradation, the initiating event in NF-«xB activation, was dependent
on TNFR2 signaling. These results suggest that TNFR2 expressed on podocytes and its
canonical NF-xB signaling may directly interpose the compound pathogenic responses
by podocytes to TNF-o.
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PKC-Theta Mediates Inflammatory Responses Via Activation of Resident
Macrophages and Neutrophil Adhesion Strengthening Anna Bertram,!
Sibylle Von Vietinghoff,2 Hermann G. Haller,* Klaus Ley,? Nelli Shushakova.
*Nephrology and Hypertensiology, Hannover Medical School, Hannover,
Germany; 2Inflammation Biology, La Jolla Institute for Allergy and Immunology,
La Jolla, CA.

Activation of resident macrophages leading to proinflammatory mediator release and
subsequent leukocyte trafficking into the site of inflammation are critical components of
the host defence response. Here, we investigated the role of PKC-© in the development
of inflammatory response in a murine model of acute peritonitis and LPS-induced lung
injury. Thioglycollate-induced peritonitis in wild type SV129 mice resulted in increased
production of TNF-a as well as CXCL-1 and -2 in peritoneal lavage fluid accompanied by
strong neutrophil accumulation into the peritoneal cavity. PKC-© deficient mice showed
a marked reduction in PMN infiltration, TNF-a, CXCL-1 and -2 levels. These results were
confirmed in vitro using resident peritoneal WT or PKC-© deficient macrophages stimulated
with LPS, demonstrating a significant contribution of PKC-O to activation of resident
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macrophages and inflammatory mediator release. In mixed chimeric mice reconstituted
with bone marrow cells from GFP* wildtype (WT) and GFP- PKC-O deficient (KO) mice,
migration of KO neutrophils was strongly reduced in acute peritonitis and LPS-induced
acute lung injury. In inflamed mouse cremaster postcapillary venules in vivo, CXCL-1
increased the number of firmly adherent cells to a similar extent for both WT and KO
cells. However, while most adherent WT neutrophils remained adherent for at least 180
sec after CXCL1 injection, 50% of KO neutrophils were detached after 105 sec, and in the
remaining cells adhesion and spreading were diminished. These data suggest that PKC-©
may mediate divergent downstream effector pathways in inflammatory responses. In resident
macrophages, PKC-0 is required for their activation and proinflammatory mediator release.
In neutrophils, PKC- is required for sufficient migration to the site of inflammation by
sustaining firm adhesion on the endothelium.
Disclosure of Financial Relationships: nothing to disclose
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Heme Oxygenase-1 (HO-1) Expression Regulates Immune Cell Infiltration
in Renal Inflammation Anjana Perianayagam,' Abolfazl Zarjou,® Reny
Joseph,* James George,? Anupam Agarwal.! *Medicine, Division of Nephrology,
University of Alabama at Birmingham, Birmingham, AL; 2Surgery, University
of Alabama at Birmingham.

HO-1 modulates innate and adaptive immune responses. Previous studies showed
increased renal macrophage infiltration following unilateral ureteral obstruction (UUO)
in HO-1""mice compared to wild-type (WT) mice. In WT mice, M1 (classically activated)
macrophages predominate early, whereas M2 (alternatively activated) macrophages
predominate at 72h after kidney injury. The purpose of this study was to determine the effect
of HO-1 on the distribution of renal macrophage subtypes following UUO. Kidneys were
harvested 48h following UUO and sham surgery in HO-17-and WT mice. Cell suspensions
isolated from kidneys were stained using CD45, CD11b, CD11c, MHC I, Ly6C and Gr-1
antibodies and analyzed by flow cytometry. Compared to WT mice, UUO kidneys of
HO-1" mice showed a significantly increased infiltration of macrophages (CD45*, F4/80*
and CD11b%)(31.5+8% vs 56.9+16%, p= 0.02). A two-fold increase in inflammatory M1
macrophages (CD45*, MHC I1*, Ly6C* and Gr-1*) were observed in UUO kidneys of HO-
17 mice (3045.8%) compared to WT mice (17.2+5.3%, p= 0.008). The increase in M1
macrophages was also significant using another set of markers which included CD45*, MHC
11*, CD11b* and Gr-1* (HO-1" vs WT, 33.5+5.1%, 22.3+6.6%, respectively, p=0.02). Real
time PCR analysis for M1 (TNFo) and M2 (mannose receptor and arginase-1) markers was
also performed. There was a 1.54 fold increase in TNFoo mRNA in HO-1" mice kidneys
compared to WT mice. For M2 markers, a 2.3 fold increase in mannose receptor and 15.6
fold increase in arginase-1 mRNA were observed in HO-17- mice kidneys compared to
WT mice with UUO. No difference in the proportion of dendritic cells (CD45*, MHC
11*, CD11c* and Gr-1') were found between UUO kidneys of HO-17- (22.1+4.6%) and
WT mice (26.43+4.2%, p=n.s). These data suggest that HO-1 expression modulates pro-
inflammatory macrophage infiltration following UUO and that increased M1 macrophage
infiltration maybe responsible for the increased renal fibrosis and inflammation observed
in HO-1 deficient mice.
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The Influence of Sirolimus on Lipid Accumulation in Inflamed
Apolipoprotein E Knockout Mice Kun Ling Ma,' Xiong Zhong Ruan.?
!Institute of Nephrology, Zhong Da Hospital, Southeast University School of
Medicine, Nanjing, Jiangsu, China; ?Centre for Nephrology, Royal Free and
University College Medical School, Royal Free Campus, University College
London, United Kingdom.

Objective: Inflammatory stress, combined with dyslipidemia, exacerbates the
progression of atherosclerosis. Our in vitro studies have demonstrated that Sirolimus
inhibits foam cell formation through the influence of intracellular cholesterol homeostasis.
This study was to investigate the effect of Sirolimus on lipid accumulation in inflamed
apolipoprotein E knockout mice and its underlying mechanisms.

Methods: Apolipoprotein E knockout (apoE KO) mice were randomly divided into
four groups: phosphate saline injected mice (Control), Sirolimus injected mice (Sir), casein
injected mice, Sir plus casein injected mice (Sir+casein). Serum levels of inflammatory
cytokines and lipid profile were respectively measured by enzyme-linked immunosorbent
assay and clinical biochemistry assay. The effects of Sirolimus on lipid accumulation in
aorta, liver and kidney were evaluated by Oil Red O staining and intracellular cholesterol
quantitative assay. The protein expression of low density lipoprotein receptor (LDLr), sterol
regulatory element binding protein-2 (SREBP-2) and SREBP-cleavage-activating protein
(SCAP) in tissues was checked by immunohistochemical staining or Western Blot.

Results: There is a significantly elevated serum levels of TNF-o. and serum amyloid
A in casein injected mice, suggesting the successful induction of inflamed model. Serum
levels of lipid profile (total cholesterol and triglyceride, LDL and high density lipoprotein)
in flamed mice were markedly decreased compared to controls. Inflammatory stress
increased lipid accumulation in aorta, liver, and kidney, interestingly, which was significantly
inhibited by Sirolimus. Further analysis showed that Sirolimus overrode inflammatory
stress induced protein expression increase of LDLr, SREBP-2, and SCAP in aorta, liver
and kidney of inflamed mice.

Conclusion: Sirolimus provided protective effects on the multiple-organ lipid
accumulation induced by inflammatory stress, which was through reestablishing LDLr
feedback regulation.
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Circulating and Intra-Renal CSF-1 Expression Distinctively Contribute
to Macrophage-Rich Lupus Nephritis Julia Menke,! Yasunori lwata,? Vicki
R. Kelley.? I. Dept Med, Johannes Gutenberg-Univ, Mainz, Rheinland-Pfalz,
Germany; 2Renal Division, Brigham&Women’s Hosp, Boston, MA.

CSF-1, the major macrophage (Mg) growth factor, is a potential therapeutic target
for lupus since: 1) over-expressing CSF-1 hastens the onset of Mg-rich lupus nephritis in
MRL-Faslpr mice, 2) deleting CSF-1 eliminates Mg-rich lupus nephritis in MRL-Faslpr
mice and 3) CSF-1 is elevated in serum/urine and kidney in patients with active lupus
nephritis. As CSF-1 is rises in the circulation and kidney in lupus MRL-Faslpr mice and
patients, we hypothesized that CSF-1 in the circulation and kidney distinctively contribute
to Mg-rich lupus nephritis. To test this hypothesis, we injected CSF-1 into the circulation
of CSF-1-deficient MRL-Faslpr mice (sole source of CSF-1 is circulation). We detected
an increase in circulating monocytes (Mo), seeded from the bone marrow, and a shift to
circulating Mo phenotypes (Ly6Chi,CD69+) more readily recruited to the kidney that, in
turn, initiate renal injury (TEC apoptosis). Conversely, using mutant TgCS/+;MRL-Faslpr
mice that express only the cell surface(cs) CSF-1 isoform (CSF-1 in kidney, not circulation)
we detected: 1) intra-renal recruitment of the Mo (GFP+) comparable to WT mice, 2)
skewing of circulating Mo towards an “inflammatory” (Ly6Chi), activated Mo (CD69+)
phenotype and 3) intra-renal proliferation of Ly6ChiMg. This suggests that intra-renal rogue
Mo activated by csCSF-1 may initiate inflammation, thereby releasing chemokines from
the kidney responsible for recruiting additional Mo and amplifying renal inflammation. In
conclusion, circulating and intra-renal csCSF-1 distinctively contribute to Mg-rich lupus
nephritis. This suggests that blocking CSF-1 in the circulation and kidney is required to
halt lupus nephritis.
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IgA Mediated Proximal Tubular Cell Activation and Tubulointerstitial
Scarring in IgA Nephropathy Karen Molyneux,'? Ravinder S. Chana,* Joanna
Boyd,? Alice C. Smith,*? Richard J. Baines,*? Nigel J. Brunskill,*? Jonathan
Barratt.X? ‘!Infection, Immunity & Inflammation, University of Leicester,
Leicester, United Kingdom; 2John Walls Renal Unit, Leicester General Hospital,
Leicester, United Kingdom.

One of the most powerful determinants of progressive kidney disease in IgAN is
the development of tubulointerstitial inflammation, atrophy and scarring. The extent of
tubulointerstitial damage does not however correlate with intensity of mesangial 1gA
deposition and is associated with the development of chronic kidney disease and ESRD
independently of changes in glomerular morphology. Normally the glomerular barrier
is impermeable to immunoglobulins but glomerular barrier pore size can significantly
increase in glomerular disease and an increase in urinary IgA concentration has been
reported in IgAN. We studied the interaction of IgA with cultured proximal tubule epithelial
cells (PTEC) to establish whether IgA filtered into the proteinuric proximal tubule could
independantly generate a proinflammatory environment in the renal tubulointerstitium that
favours the development of fibrosis.

Growth arrested HK2 cells were exposed to IgA1 (100ug/ml) from healthy subjects
or patients with IgAN (100ug/ml), 1gM (100pg/ml) or medium alone for 0, 5, 10, 30
or 60 minutes. IgA1 (IgAN) activated extracellular signal-regulated protein kinase in
PTEC to a much greater extent than IgM or IgA1 from healthy subjects. Similarly, IgA1
(IgAN) induced PTEC synthesis of fibronectin, TGF-beta and IL-6. Exposure to IgAl
also stimulated PTEC production of complement component C3 and activation of the
complement cascade with generation of the chemotactic component C5a. We have also
shown that IgA1 phosphorylates a megalin cytoplasmic tail-GST fusion protein in HK-2
cells suggesting that IgA1 binding to PTEC may trigger the same intracellular signalling
pathways as those activated following exposure to albumin.

We provide clear evidence that exposure to IgAl results in a profibrotic and
proinflammatory phenotypic transformation of PTEC and that interaction between filtered
IgAl and PTEC in IgAN may be one of the principle factors in initiating and driving
tubulointerstitial damage in IgAN.
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Pentraxin-2/Serum Amyloid P Inhibits Fibrosis through FcgR Dependent
Monocyte/Macrophage Release of IL10 In Vive Jeremy S. Duffield.
Medicine, Brigham and Women’s Hospital, Boston, MA.

In models of kidney fibrosis, systemic administration of Serum amyloid P or Pentraxin-2
(PTX-2) significantly inhibits fibrosis through a monocyte/macrophage-dependent
mechanism, and as such represents a potential novel therapy for the treatment of chronic
inflammation with fibrosis. In transgenic Coll-GFP reporter mice, PTX-2 inhibited
myofibroblast synthesis of collagen, but myofibroblast numbers were unaffected. PTX-2
is deposited on injured tissue and debris in the kidney, and is detected in endosomes/
phagosomes of macrophages (Mos). It does not bind to, or inhibit collagen production by,
fibroblasts in vitro, but it binds with high affinity to activating Fcy receptors on monocytes/
Mes. Purified M¢s from fibrotic kidney are less activated and produce 20 fold more IL10
in mice treated with PTX-2. To test the direct role of IL10 in the inhibition of fibrosis
mediated by PTX-2, we systemically administered 1L10 producing adenovirus (Ad-1L10
and control virus (Ad-mock) in models of kidney fibrosis. Ad-IL10 resulted in high levels of
systemic IL10 and markedly attenuated fibrosis accumulation in the kidney. Systemic IL10
inhibited both monocyte/ M¢ activation and myofibroblast proliferation and activation in
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vivo. We propose that the major mechanism of action of PTX-2 is to switch M2 or wound
healing Mes into regulatory Meos. Local generation of IL10 blocks Mgs driven fibrosis
and directly inhibits myofibroblasts.
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Intrarenal Dopamine Deficiency Is Associated with Hypertension and
Decreased Longevity Mingzhi Zhang, Shilin Yang, Raymond C. Harris.
Department of Medicine, Vanderbilt University School of Medicine, Nashville,
TN.

The kidney possesses an intrarenal dopaminergic system, and intrarenal dopamine levels
can reach high nanomolar concentrations. Intrarenal dopamine is primarily biosynthesized
through the actions of aromatic amino acid decarboxylase (AADC) in the proximal tubule.
We have generated mice with kidney dopamine deficiency through selective deletion of
AADC in proximal tubule by crossing AADCflox/flox mice with y-GT Cre mice onto a
129/sv background (AADC KO). Here, we report our unexpected finding that AADC KO
mice exhibit a significantly shorter life span compared to wild type mice. At 19 months of
age, only 8 of 19 AADC KO mice still survived while 19 out of 20 wild type mice survived.
Intrarenal dopamine may modulate components of the renal renin-angiotensin system (RAS)
and antagonize Ang Il actions in the kidney. Q-PCR and immunoblotting demonstrated
that aged AADC KO mice exhibited increased renin and AT1b receptor expression and
decreased AT2 and Mas (Ang1-7) receptor expression in the kidneys but not in aorta and
heart. It has been reported that deletion of AT1a receptors promotes longevity in mice
along with upregulation of the prosurvival genes nicotinamide phosphoribosyltransferase
(Nampt) and sirtuin 3 (Sirt3) in the kidney. Aged AADC KO mice were found to have
markedly decreased renal expression of Nampt and Sirt3. In addition there was increased
expression of nitrotyrosylated protein, a marker of oxidative stress, and CTGF as well as
increased renal expression of Kim-1 and o-smooth muscle cell actin, markers of kidney
injury. Aged AADC KO mice also had increased lymphocyte and macrophage infiltration.
Aged AADC KO mice were hypertensive (135 + 3 vs. 105 + 2 mmHg of wild type). These
results indicate that the intrarenal dopamine system normally mediates increased renal
expression of vasodilatory and cytoprotective components of the RAS, and inhibition of
intrarenal dopamine production leads to increased oxidative stress, hypertension, renal
injury and decreased longevity, which may be at least in part a result of the unopposed
upregulation of vasoconstrictive, proinflammatory AT1 activity.

Disclosure of Financial Relationships: nothing to disclose

TH-FC102

Human GRK4y Wild-Type Gene Prevents Salt Sensitivity by Inhibition
of Renal Proximal Tubular Sodium Transport in Transgenic Mice Zheng
Wang,' Laureano D. Asico,! Crisanto Escano,! Magali Araujo,> William
J. Welch,? Pedro A. Jose.! Center for Molecular Physiology Research,
Children’s National Medical Center, Washington, DC; 2Georgetown University,
Washington, DC.

High NaCl intake is associated with increased cardiovascular risk. Mortality and
morbidity are higher in hypertensive and NaCl-sensitive normotensive subjects than in
NaCl-resistant normotensive subjects. However, the genetic cause of salt sensitivity is not
known. GRK4 variants (R65L, A142V, and A486V) are associated with human essential
hypertension. Human(h) GRK4y142V transgenic mice are hypertensive on normal NaCl
intake while hGRK4y486V transgenic mice develop hypertension on high NaCl intake.
The role of hGRK4y wild-type gene on sodium metabolism and blood pressure (BP) was
studied in salt-sensitive C57BL/6J mice. On normal NaCl diet, BPs of hGRK4y wild-type
transgenic mice (WT-Tg) and non-transgenic littermates (NT-Tg) were similar. However,
3 wks of 6% NaCl diet increased the BP (aorta under anesthesia) in NT-Tg (102+2 to
122+1mmHg, n=8-11/group, P<0.001), but not in WT-Tg (101+2 to 103+2 mmHg, n=7/
group). The 24 hr BP (telemetry) of conscious mice confirmed that 6% NaCl diet increased
the BP in NT-Tg (+14+1%, n=4), but not in WT-Tg (+0.8+1%, n=4) mice. Therefore,
GRK4y wild-type prevents the salt sensitivity of C57BL/6J mice. We next studied the
relationship between BP and Na* excretion. 6% NaCl diet increased urinary Na* excretion
to a greater extent in WT-Tg than NT-Tg (5.2+0.7 vs. 2.8+0.4 mmol/mg creatinine, n=10,
P<0.01). The pressure-natriuresis plot in WT-Tg was shifted to the left of the plot of
salt-sensitive NT-Tg, indicating facilitation of Na* excretion. This involved the proximal
nephron because the pressure-lithium excretion plot of WT-Tg mice was also shifted to the
left of the plot of NT-Tg (n=5/group) on 6% NaCl diet. Furthermore, renal micropuncture
studies (S2 segment, proximal tubule) showed that the tubular fluid to plasma inulin ratio
was lower in NaCl-loaded WT-Tg than in NT-Tg (1.6+0.1 vs. 2.2+0.3, n=7, P<0.05) mice.
We conclude that GRK4y wild-type prevents salt sensitivity, in part, by decreasing renal
proximal tubule Na* transport.
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Catalase Overexpression Prevents Programming of Hypertension and
Kidney Injury in Offspring of Diabetic Dams Shao-Ling Zhang, Yun-Wen
Chen, Isabelle Chenier, Shiao-Ying Chang. Research Center, CRCHUM-Hotel-
Dieu Hospital, Montreal, QC, Canada.

We investigated whether overexpression of catalase (CAT) in renal proximal tubular cells
(RPTCs) could prevent maternal diabetes-induced perinatal programming of hypertension
and kidney injury in offspring and examined potential underlying mechanisms.
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Offspring of non-diabetic and diabetic dams of Hoxb7-green fluorescence protein
(GFP)-transgenic (Tg) and Hoxbh7-GFP/Catalase (CAT)-Tg mice were studied. Systolic
blood pressure, microalbuminuria, nephron number, glomerular filtration rate, glomerular
tuft volume, renal morphology and reactive oxygen species (ROS) generation, as well as
gene expression of transforming growth factor-beta 1 (TGF-B1), plasminogen activator
inhibitor-1 (PAI-1), angiotensingen (Agt), angiotensin 11 type | receptor (AT1R), angiotensin
converting enzyme (ACE) and angiotensin converting enzyme 2 (ACE2), were assessed.

Offspring of Hoxb7-GFP-Tg dams with maternal diabetes developed hypertension,
renal hyperfiltration, microalbuminuria and kidney injury. Renal ROS generation and
gene expression of TGF-B1, PAI-1, Agt, AT1R and ACE were markedly upregulated, but
ACE2 gene expression was lower in kidneys of hypertensive Hoxb7-GFP-Tg offspring of
diabetic dams. These changes were normalized in offspring of diabetic CAT-Tg dams.In
conclusion, our data demonstrate that overexpression of CAT in RPTCs prevents perinatal
programming of hypertension and renal injury in offspring of dams with maternal diabetes.
Enhanced intrarenal oxidative stress and RAS activation with down-expression of ACE2
are intimately associated with this process.
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Decl Regulates Circadian Variation of Blood Pressure Ayumu Nakashima,*?
Takeshi Kawamoto,® Mitsuhide Noshiro,® Kiyomasa Honda,® Noritsugu Ozaki,
Toshinori Ueno,? Yoshihiko Taniguchi,* Junko Tanaka,* Noriaki Yorioka,? Yukio
Kato.® *Department of Epidemiology, Infectious Disease Control and Prevention,
Graduate School of Biomedical Sciences, Hiroshima University; 2Department
of Advanced Nephrology, Graduate School of Biomedical Sciences, Hiroshima
University; *Department of Dental and Medical Biochemistry, Graduate
School of Biomedical Sciences, Hiroshima University; “Division of Clinical
Pharmacotherapeutics, Hiroshima International University, Japan.

All living things on the earth need to follow earth’s rotation period of 24 hours. The
molecular clock, which consists of many regulatory factors including DEC1, is a system
to generate and maintain circadian rhythms of various physiological processes. DEC1
is a transcription factor that binds to E-boxes and suppresses the expression of clock-
controlled genes.

To identifiy target genes of DEC1, we utilized genome-wide chromatin
immunoprecipitation (ChIP)-on-chip assay and found that DEC1 bound to the regulatory
region of one of Na/K-ATPase genes in human embryonic kidney 293 cells. ChIP and
luciferase reporter assays revealed that an E-box on the Na/K-ATPase gene promoter is a
functional element governed by clock components such as CLOCK, BMAL1, and DEC1.
In addition, DEC1 deficiency resulted in the increased expression of Na/K-ATPase, whereas
overexpression of DEC1 decreased the expression level of Na/K-ATPase.

Since Na/K-ATPases are known to be involved in the blood pressure regulation, we
focused on the functional significance of DEC1 in homeostasis and circadian regulation
of blood pressure. In both kidney and aorta, robust circadian rhythms of the Na/K-ATPase
expression were detected at mMRNA and protein levels, DEC1" mice showed higher
expression of Na/K-ATPase than wild type mice, although the circadian rhythmicities
still existed. In addition, DEC1”- mice showed lower blood pressure and larger amplitude
of circadian variation of blood pressure than wild-type mice. In contrast, in CLOCK
mutant mice, the expression level of Na/K-ATPase was lower than wild-type mice, and
lost circadian rhythmicities.

We conclude that DEC1 regulates circadian variation of blood pressure via Na/K-
ATPase.

Disclosure of Financial Relationships: nothing to disclose
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Impaired Na Pump Signaling Characterizes Hypertension in Dahl Salt
Sensitive Rats Yanling Yan,! Lijun Liu,? Zi-Jian Xie,?! Deepak K. Malhotra,*
Bina Joe,? Joseph 1. Shapiro,*? Jiang Liu.! *Medicine, University of Toledo
College of Medicine, Toledo, OH; 2Physiology and Pharmacology, University
of Toledo College of Medicine, Toledo, OH.

Cardiotonic steroids (CTS) such as ouabain signal through the plasmalemmal Na/K-
ATPase (NKA) and inhibit transcellular 22Na+ transport by inducing endocytosis of
NKA and NHE3 in proximal tubule (PT) cells. This phenomenon was also observed
in vivo using Sprague Dawley rats treated with high salt diet or ouabain-infusion for
7 days. When we examined age-matched male Dahl salt resistant (R) and sensitive (S)
strains, we found that a high (HS 2% NaCl) compared to a low salt diet, (LS 0.3% NaCl,
7 days,n=12/strain/treatment) caused disparate effects on BP, renal sodium excretion, Src
kinase activation, as well as surface expression and activity of the PT NKA and NHE3.
Plasma Na+ and K+ remained the same in all groups. HS caused a significant increase in
systolic BP in the S (ABP=23.6+4.5, n=12 rats/treatment/strain. P<0.01) but not the R rats
(ABP=2.6£1.8, n=12, p=NS). HS had same effect on creatinine clearance on both R and
S rats. In the R rats, HS significantly reduced the NKA enzymatic activity in PT plasma
membrane fraction and NHE3 activity in PT brush-border membrane fraction (n=6,
p<0.01), increased total and fractional urinary Na+ excretion (n=8, p<0.01), stimulated
c¢-Src phosphorylation (n=4, p<0.01), and induced endocytosis of PT NKA and NHE3
(n=12, p<0.01). These HS-induced changes in the R rats were either markedly reduced
or absent in the S rats. This differential regulation of endocytosis and NKA signaling was
confirmed in PT primary cultures derived from R and S rats. In these PT primary cultures,
ouabain (25pM, 1h) stimulated c-Src phosphorylation (n=4, p<0.01) and redistribution of
NKA and NHE3 (from cell surface to intracellular compartments) in R but not in S rats
(n=6, p<0.01). We conclude that CTS-induced “trafficking” regulation of the PT NKA
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and NHES3 that observed in R rats is “impaired” in S rats. This “impaired” CTS-induced
signaling and “trafficking” may characterize salt-sensitive hypertension in experimental
animals and possibly clinical subjects.

Disclosure of Financial Relationships: nothing to disclose
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The Activity of the Thiazide Sensitive Na-Cl Cotransporter NCC Is
Regulated by a Protein Phosphatase, PP4 Mark Glover, Kevin O’Shaughnessy.
Clinical Pharmacology Unit, University of Cambridge, Cambridge, England,
United Kingdom.

Regulation of NCC, the target of thiazide diuretics, is crucial for salt homeostasis
and blood pressure regulation. It is clear that NCC transporter trafficking and membrane
expression is orchestrated by a scaffold of interacting proteins including WNK1 and WNK4
that are mutated in Pseudohypoaldosteronism type II. There are two phosphorylation
controlled regulatory pathways for NCC: Type 1, mediated by WNK4 affecting trafficking to
the surface membrane; and Type 2, affecting intrinsic transporter kinetics by phosphorylation
of conserved N-terminal S/T amino acids especially threonine 58. Dynamic regulation of
NCC function by kinases must involve dephosphorylation by phosphatases as illustrated
by the role of PP1 and PP2B in the regulation of KCC members of the SLC12 family, yet
no such phosphatase has been described for NCC.

Site mutation was used to produce plasmids expressing ECFP-NCCT T58D or T58A
and a kinase-dead phosphatase, PP4R235L. Xenopus oocytes were injected with cRNA
for these plasmids or wild-type cRNAs. NCCT function was assessed by %Na* flux and
confocal microscopy of the blue fluorescent ECFP-NCCT protein. Immunohistochemistry
was performed on murine kidney sections.

PP4 reduced the activity of NCC by 78% without affecting surface membrane expression.
The inhibitory effect of PP4 on NCC activity was abolished by either phosphatase dead site
mutation of PP4, incubation with the PP4 inhibitor Fostreicin or mutation of NCC T58.
WNK4 reduced the surface membrane expression of NCC as previously reported and this
was unaffected by PP4. Immunohistochemistry of murine kidney showed that PP4 was
expressed in the distal convoluted tubule and collecting duct.

Thus PP4 inhibits NCC activity but not trafficking to the surface membrane by a
mechanism that requires phosphatase activity and a conserved N-terminal amino acid of
NCC, threonine 58. This action is distinct from WNK4 regulation of membrane trafficking.
In the mouse kidney, PP4 is selectively expressed in the distal nephron including cells of
the distal convoluted tubule cells suggesting that PP4 may have a physiological role in
regulating NCC and hence NaCl reabsorption in vivo.
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Cryo-Denervation of the Clipped Kidney in Two-Kidney One-Clip (2K1C)
Hypertensive Rats Decreases Systemic Blood Pressure (BP), Contralateral
Renal Sympathetic Nerve Activity (RSNA) and Plasma Angiotensin II (Ang
I1) Russell Pajewski,* Haiping Chen,* Peter John Littrup,? Jesse J. Veenstra,
Noreen F. Rossi.* *Internal Medicine and Physiology, Wayne State University
School of Medicine, Detroit, MI; 2Intervential Oncology - Karmanos Cancer
Center, Wayne State University School of Medicine, Detroit, MI.

Besides an activated renin-angiotenin system, increased RSNA contributes to elevated
BP in 2K1C hypertension. Previous studies indicate that renal denervation with transection
of the renal nerve plus application of phenol decreases BP in this model. Ablation of the
renal nerves with radiofrequency catheters was recently shown to be effective in refractory
human hypertension but may result in thermal damage to the vasculature. We hypothesized
that cryoablation of the renal nerve on the clipped side of 2K1C rats would decrease BP and
serum ang Il. Male Sprague Dawley rats (5 wk-old) underwent sham (SC) or renal artery
clipping (2K1C) and placement of telemetry transmitters for continuous BP monitoring.
After 6 wks, rats were randomly assigned to cryo (crDN) at -155°C x 30 sec x 3 freeze-
thaw cycles or sham (shDN) denervation and pair fed a 0.4% Na diet. Mean BP was 141+4
mmHg in the 2K1C group and decreased by 14+3 mmHg 1 week after crDN (P<0.025).
SC rats had a mean BP of 115+4 mmHg that decreased by 10+4 mmHg after crDN. BP did
not change in either 2K1C or SC with shDN. Mean BP continued to remain significantly
lower for up to 5 wks post crDN. Plasma ang Il decreased by 66% in the 2K1C crDN
groups to values not different from the SC rats. A limited number of rats had telemetric
nerve electrodes placed on the contralateral renal nerve. Post crDN, contralateral RSNA
decreased significantly. Urine output and electrolyte excretion was higher in the crDN
groups. The present findings are comparable to our results with surgical denervation. We
conclude that cryoablation of the renal nerve on the clipped side of the 2K1C model of
renovascular hypertension is effective in decreasing BP. These results provide proof of
principle that cryodenervation may be a viable modality for translation to treat refractory
human renovascular hypertension.
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Podocyte Injury during Nephrotic Syndrome in Children Results in
Secretion of Vesicles from Microvillus Tips Masanori Hara, Toshio Yanagihara.
Department of Pediatrics, Yoshida Hospital, Tsubame, Niigata, Japan.

Podocyte(s) (Pod) injury is involved in both the onset and progression of glomerular
diseases. Our previous studies revealed that apical cell membranes of Pod are shed into the
urine and that urinary podocalyxin (u-PCX) is a useful biomarker of Pod injury. In this study
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we examined the pathological process of urinary shedding of podocyte cell membranes in
nephrotic syndrome. Urine samples and kidney specimens from normal children (N=120)
and children with glomerular diseases (N=59) were analyzed by immunohistological
methods. The renal diseases included: Idiopathic nephrotic syndrome (N=44) and nephrotic
syndrome secondary to glomerular diseases such as lupus nephritis, IgA nephropathy and
Schoenlein-Henoch purpura nephritis (N=15). To quantify u-PCX, an ELISAwas developed
using monoclonal antibodies to PCX, as reported previously.

Larger amounts of u-PCX were shed into the urine in idiopathic nephrotic syndrome
(281.5+56.7 ng/mg creatinine) and secondary nephrotic syndrome (239.7+24.1 ng/mg
creatinine), compared to normal controls (17.6£2.5 ng/mg creatinine). In idiopathic
nephrotic syndrome, the level of u-PCX in steroid-resistant cases (444.2+126.0 ng/mg
creatinine) was significantly higher than that in steroid-sensitive cases (77.8+13.2 ng/
mg creatinine). Immuno-EM revealed that the urinary PCX from nephrotic patients was
present in vesicles. IF studies indicated that the urine vesicles did not contain cytoskeletal
components such as actin filaments. EM revealed vesiculation of apical Pod membranes at
microvillar tips (tip vesiculation) and shedding of vesicles into Bowman’s space. Membranes
generating vesicles were devoid of electron-dense material, while microvilli at the trunk
regions contained electron-dense material, including cytoskeletal components such as actin
bundles. The size of the urinary vesicles were similar to that of Pod microvilli.

We conclude that significantly greater amounts of PCX were excreted into the urine
of nephrotic vs. control children, and that they were excreted as small membrane vesicles
originating from microvilli of Pod membrane surface by tip vesiculation which did not
include apparent cytoskeletal components.
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Collapsing Glomerulopathy (CG) in 19 Patients with Systemic Lupus
Erythematosus (SLE): Cause or Coincidence? Steven P. Salvatore,* Laura M.
C. Barisoni,? Andrew M. Herzenberg,® Praveen N. Chander,* Volker Nickeleit,®
Surya V. Seshan.! "Weill Cornell Med Coll, NY; 2NYU Medical Center, NY;
SUniversity of Toronto; “NY Med Coll; SUNC School of Med.

Purpose: CG is a podocytopathy characterized by segmental or global collapse of
capillary walls with wrinkling of the GBM and overlying podocyte proliferation. Idiopathic
CG isadistinct clinicopathologic entity with poor response to immunosuppressive therapy
and rapid progression to renal failure. CG is associated with viral infections, autoimmune
disease, and drugs. We present the largest group of CG in patients with SLE.

Methods: Clinicopathological features in renal biopsies were retrospectively studied
from 19 patients with SLE (16) or SLE-like (3) disease diagnosed with CG.

Results: The patients ranged from 16-65 years, M:F-4:15, 89% of African descent.
Initially, 95% of patients had nephrotic syndrome with mean proteinuria (7g/24hr +/- 3.5),
creatinine (Cr) 4 +/- 2.7 and BUN 37 +/- 27, except in one patient (Cr/BUN was 26.5/155).
Serologies: C3 92 (M), C4 22 (M), ANA+ 93%, anti-dsSDNA 73%, and anti-Smith 33%.
HIV (19), HCV (11) and Parvovirus (7) serologies were negative in patients tested. On
morphology, globally collapsed glomeruli ranged from 1-65% (mean 19%), segmentally
collapsed (0-40%), and globally sclerosed (0-50%). Varied tubular atrophy and interstitial
fibrosis was seen in 35% with focal microcystic changes. Minimal glomerular mesangial
deposits were noted by IF and/or EM in 70%, and extensive foot process effacement in
83%. Initial treatment was pulse/oral steroids and dialysis (12). Follow-up from 13 patients:
7 with end-stage renal disease, 0-21 months after biopsy;2 patients returned to normal cr
and 4 had cr 1.2-3.6mg/dl.

Conclusions: Immunologic (antibody or cytokine) mediated injury may lead to
mild to severe glomerular podocytopathy in SLE (minimal change disease, FSGS, and
CG). However, other known causes of CG should be considered in this setting. The high
predominance of patients of African descent in our study suggests that collapsing features
could result from immunologic and/or environmental factors on a genetic predisposition
to epithelial injury.
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Childhood Onset Lupus Nephritis Presents More Severe When Compared
with Late Onset Disease Victor Sato, Igor Marques, Patricia T. Goldenstein,
Lilian P. F. Carmo, Lecticia Jorge, Rui Toledo Barros, Viktoria Woronik.
Nephrology, University of Sao Paulo, Sao Paulo, Brazil.

The aim of this study was to evaluate the clinicopathologic features and response
to treatment of patients with lupus nephritis (LN) in different ages of disease onset. We
retrospectively analyzed clinical presentation, treatment and one year follow-up of patients
with diagnosis of LN with age < 18 (n=23) and > 50 (n=13) years submitted to renal biopsy
(Bx) between 1999 and 2008 in a single center. The clinical and laboratory features at the
time of Bx in childhood onset LN and late onset LN were, respectively: female gender 87
Vs 92% (ns), hypertension 82 vs 31% (p=.01), SLEDAI 2949 vs 18+7 (p=.01), estimated
glomerular filtration rate (¢GFR) 75+48 vs 70£18 mL/min/1.73m2 (ns), proteinuria 3.3+2.7
vs 2.0£1.7 g/24h (ns) and hematuria 81 vs 54 % (p=.007). LN was diagnosed simultaneously
with SLE in 90% of the patients with childhood onset LN, compared to only 17% in late
onset LN group (p<.001). Analyzing Bx data, adolescents, in relation to elderly, showed the
following distribution of WHO classes: 111 + 1V 81 vs 61% and V 19 vs 39% (ns). Crescents
were more frequent in childhood onset LN patients (74 vs 39 %, p=.001), who also showed
a higher activity index (4.8+2.6 vs 3.3+1.9, p=.007). Diffuse interstitial fibrosis (>50%) was
present in 9% of the adolescents and in none in elderly. Treatment employed for one year
consisted mainly of methylprednisolone, prednisone and cyclophosphamide in both groups,
with similar average cumulative doses. The final eGFR and proteinuria were 103+41vs
78+21 mL/min/1,73m?2 (p=.02) and 0.6+0.6 vs 0.6+0.7 g/24h (ns), in adolescents and elderly,
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respectively. In childhood onset LN group, 3 patients presented in hemodialysis and did not
recover renal function. Fifteen percent of the remaining reached the composite end point of
duplication of serum creatinine or dialysis. No patient in late onset LN group reached this
end point, however they had a smaller increase in eGFR (8+13 vs 2636 mL/min/1,73m?,
p=.06). In conclusion, childhood onset LN presents more severe when compared with late
onset disease, however with good responses to intensive treatment regimens.
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Results of Aspreva Lupus Management Study (ALMS) Maintenance Phase
David R. W. Jayne,* Gerald B. Appel,> Mary Anne Dooley,® Ellen Ginzler,*
David Isenberg,® David Wofsy,® Neil Solomons,” Laura J. Lisk.® *Addenbrooke’s
Hospital, Cambridge, United Kingdom; 2Columbia University, New York;
SUniversity of North Carolina, Chapel Hill; “State University of New York, New
York; SUniversity College London, London, United Kingdom; SUniversity of
California, San Francisco; "Vifor Pharma (formerly Aspreva Pharmaceuticals),
Vancouver, Canada; 8Vifor Pharma, Surrey, United Kingdom.

Aim: The 36-month, maintenance phase of the ALMS study compared the efficacy and
safety of mycophenolate mofetil (MMF) with azathioprine (AZA) in patients with lupus
nephritis (LN) classes 111, 1V and V achieving partial or complete response during the
6-month induction phase with corticosteroids (CS) and either MMF or cyclophosphamide
(IVC).

Methods: Patients were re-randomized 1:1 to a double-blind comparison of either
oral MMF (2 g/d) or oral AZA (2 mg/kg/d) both with CS (predniso[loJne <10mg/day).
The primary efficacy measure was time to treatment failure (death; end-stage renal disease
[ESRD]; doubling of serum creatinine (x2 Cr); and/or renal flare [proteinuric/nephritic]).
Secondary efficacy assessments included time to event for each component of treatment
failure; complete renal remission; and adverse events (AES).

Results: 227 patients were randomized (ITT population); 127 completed the study
(MMEF, 73/116 [62.9%]; AZA, 54/111 [48.6%)]). MMF was superior (log-rank test) to AZA in
time to treatment failure (P=0.003) and renal flare (P=0.027). Other elements of the primary
efficacy parameter showed numerical benefit in favor of MMF: time to ESRD (P=0.069)
and x2 Cr (P=0.073). The incidence of AEs was similar between MMF and AZA, the most
common AEs in both groups were infections and GI disorders. Numerically fewer patients
treated with MMF than AZA reported at least one serious AE (27/115 [23.5%] vs 37/111
[33.3%]. One death (AZA group, unrelated to treatment) occurred during the study.

Conclusions: MMF was superior to AZA in maintaining renal response and preventing
relapse in subjects with active LN who had responded to induction therapy with CS and
either MMF or IVC.

Disclosure of Financial Relationships: Consultancy: Roche, GSKResearch Funding:
Roche, ASPREVA.
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B Lymphocyte Related Signatures Are Associated with Active Lupus
Nephritis Worapot Treamtrakanpon,® Yingyos Avihingsanon,*? Somchai
Eiam-Ong.! 'Medicine, Chulalongkorn University, Pthumwan, Bangkok,
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BLyS and APRIL are tumor necrosis factor-family cytokines that play an important
role in generating and maintaining the mature B-cell pool. BLyS and APRIL mRNA
levels were associated with active disease both in serum of SLE patients and renal tissue
of nephritis patients. BLyS blockade is a potential therapy for active SLE. We assessed
correlation between blood levels of BLyS and APRIL with clinical and renal histology of
lupus nephritis patients.

Methods: Fifty-two lupus nephritis patients that underwent kidney biopsy were
evaluated prospectively for at least 6 months. Renal SLEDAI score, anti-dsDNA,
complements, blood BLyS and APRIL on biopsy day and renal histology were assessed.
All patients were treated with the standard therapy (mycophenolate or cyclophosphamide
plus steroid). Response to treatment was determined at 6 months of treatment.

Results: All patients had biopsy-proven lupus nephritis (class 3 or 4 ISN/RPS
classification). Mean(SD) age of patients was 33(9) and duration of disease was 6(4) years.
Twelve of fifty-two patients had extra-renal symptoms at the time of study. Dosage of
prednisolone was 22.5(10) mg/day. Serum creatinine was 1.06(0.55) mg/dL, proteinuria was
3.59(2.18) gm/day, and erythrocyturia was 50.85(85.5) cells per high power field. APRIL
levels were correlated with renal histology score (r = 0.35; p < 0.05) and proteinuria (r =
0.44; p < 0.01) whereas BIyS levels were correlated with all serum complement levels (r
=0.60; p < 0.01), anti-dsDNA (r = -0.36; p < 0.01), and dose of steroid usage (r = -0.54; p
< 0.01). Blood APRIL levels above 3.6 ng/mL could precisely predict failure of standard
treatment treatment. (PPV 95.8 %; NPV 38.1%)

Conclusion: Blood APRIL and BLyS levels were correlated with activity of lupus
nephritis. APRIL is a potential biomarker for predicting treatment failure.
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Dense Deposit Disease Associated with Monoclonal Gammopathy of
Undetermined Significance Sanjeev Sethi,* William R. Sukov,* Yuzhou Zhang,?
Lynn D. Cornell,* Richard J. Smith.2 *Mayo Clinic; 2University of lowa.

Dense Deposit Disease (DDD) is a rare glomerular disease that typically affects
children and young adults and much less commonly older patients. The pathophysiology
underlying DDD is uncontrolled activation of the alternative pathway (AP) of complement
most frequently secondary to an autoantibody to C3 convertase called C3 nephritic factor,
although mutations or autoantibodies to Factor H can impair its function and also cause
DDD. Since 1995, we have diagnosed DDD in 14 patients 49 years of age or older; ten
of these patients (71.4%) carry a concomitant diagnosis of monoclonal gammopathy of
undetermined significance (MGUS). In all patients, a monoclonal IgG protein was identified
by serum protein electrophoresis and one patient also had a monoclonal IgA (biclonal). None
of the patients had progressed beyond MGUS at the time of kidney biopsy and therefore
none of the patients were receiving chemotherapy for plasma cell dyscrasia. Six patients
had progressed to ESRD; one patient received an allograft but developed recurrent disease
within one month of transplant. In one of ten, the index case that prompted this study, we
evaluated the AP and demonstrated low serum AP protein levels consistent with AP activity,
heterozygosity for H402 allele of Factor H, and low levels of Factor H autoantibodies,
which can affect the ability of Factor H to regulate AP activity.

Work up of AP in DDD with MGUS

Assay Result

C3 nephritic factor Negative

AP functional assay Low at 25.8% (normal 65-130).
Hemolytic assay Negative

Factor H autoantibody
Mutational analysis for Factor H
Mutational analysis for Factor |
Mutational analysis for CD46

In aggregate, these findings suggest that DDD may develop in some adults with
MGUS as a result of autoantibodies to Factor H (or other complement proteins) that on a
permissive genetic background (H402 allele of Factor H) lead to dysregulation of the AP
with subsequent glomerular injury. Thus DDD in some older patients may be a distinct
clinicopathologic entity that represents an uncommon complication of MGUS.
Disclosure of Financial Relationships: nothing to disclose

Positive (1:100)

1 copy of H402 allele and Y402 allele
Normal alleles

Normal alleles
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Laser Dissection and Mass Spectrometry Based Proteomics for Diagnosis
and Typing of Renal Amyloid Sanjeev Sethi, Samih H. Nasr, Julie A. Vrana,
Jason David Theis, Lynn D. Cornell, Mary E. Fidler, Nelson Leung, Ahmet
Dogan. Pathology, Mayo Clinic, Rochester, MN.

Amyloidosis is a group of disorders characterized by extracellular deposition of proteins
as insoluble aggregates. The clinical management of amyloidosis is based on accurate typing
of the amyloid. Typing of renal amyloidosis can be difficult when heavy chain amyloid
(AH) or other rare forms of amyloid including hereditary and familial forms are present.
In this study, we describe the use of laser microdissection (LMD) and mass spectrometry
(MS) based proteomic analysis for typing of renal amyloid. Between 2-4 microdissections of
Congo red positive areas in each case was performed. We compare the LMD/MS proteomic
prolife (PP) of 16 cases of amyloidosis including 4 cases of immunoglobulin (Ig) AH, 4
cases of light chain (AL), 2 cases of SAA, 2 cases of fibrinogen A-o. chain (Afib), 2 cases
of leukocyte cell-derived chemotaxin-2 (LECT2) and 2 cases of TTR (non renal) amyloid.
The PP of 3 AL amyloid cases showed lg lambda chain constant regions, while case 4
showed kappa chain constant and variable 111 regions, all with >95% probability, with 8,
11, 12, and 14 spectra. The PP of 2 cases of Afib amyloid showed fibrinogen A a-chain, all
with >95% probability, and 96 and 23 spectra. The PP of 2 cases of SAA amyloid showed
serum amyloid protein A, all with >95% probability, and 24 and 57 spectra. The PP of 2
cases with TTR amyloid showed transthyretin, all with 100% probability, and 17 and 35
spectra. The PP of 2 cases of LECT2 amyloid showed LECT2, all with >95% probability,
and 9 and 11 spectra. The PP of SAA, Afib, LECT-2 and TTR amyloid did not show Ig
heavy or light chains. The PP of 4 cases of Ig AH renal amyloid showed Ig heavy chains
(AH) with (2 cases) or without (2 cases) light chains. In addition, amyloid P component
(SAP), Apolipoprotein E and A-1V were also present in all cases. The results by LMD/
MS correlated with clinical findings of plasma cell disorders, genetic testing for LECT2
and TTR variants, and immunohistochemistry for TTR, SAA, Ig light chains and SAP. We
conclude that LMD/MS is a sensitive and specific tool for diagnosis and accurate typing
of renal amyloid.
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PR3-ANCA Positivity in Patients without Primary Systemic Vasculitis
Stephen Paul McAdoo, Angela E. Hall, Jeremy B. Levy, Charles D. Pusey, Alan
D. Salama. Imperial College, London.

Background: We recently indentified 3 patients who presented with clinical features of
small vessel vasculitis in association with PR3-ANCA positivity, who were subsequently
diagnosed with bacterial endocarditis. The combination of cANCA on immunofluorescence
(IIF) and anti-PR3 on ELISA is reported to be highly (99%) specific for Wegener’s
Granulomatosis versus diseased controls.

Aims: To identify the rate and clinical associations of PR3-ANCA positivity in patients
without primary systemic vasculitis using current methods in our laboratory.
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Methods: Retrospective review of all patients identified as cANCA and anti-PR3
antibody positive as determined by I1F and Luminex testing respectively in our laboratory
over a 6 month period.

Results: 194 patients were positive for the combination of CANCA on IIF and anti-PR3
on Luminex. The majority (174 patients) had primary ANCA-associated vasculitis (AAV).
Twenty patients (10%) who were PR3-ANCA positive but without a diagnosis of AAV were
indentified. Clinical associations included bacterial endocarditis (2 patients), HIV (3), TB
(2), other automimmune disorders (4), malignancies (3), osteoarthritis (2), cirrhosis (1),
bronchiectasis (1), myelofibrosis (1), cyclical thrombocytopenia(1). Anti-PR3 titre ranged
from 31-278 (normal range 0-25)

Conclusions: Clinicians should remember the rare but recognised association of
bacterial endocarditis and PR3-ANCA. Our data suggests that PR3-ANCA may be found
in association with other conditions, including infections, malignancy and autoimmune
diseases.

The aetiology of these ANCA are unclear; a process of ‘molecular mimicry’ with
microbial antigens has been suggested.

A recent study in healthy army recruits suggests the presence of PR3-ANCA may
predate disease onset by 2 years. It remains to be seen if any of this cohort will develop
AAV and ongoing follow-up is advised.

Our data suggest that application of ANCA testing to an unselected population, with
a low clinical suspicion of vasculitis, is likely to increase “false-positive” rates. Reliance
on detecting PR3-ANCA this population, without securing a tissue diagnosis, may lean to
erroneous diagnoses and catastrophic treatment decisions.
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Anti-PLA,R Autoantibodies in Recurrent Membranous Nephropathy
Laurence H. Beck,! Fernando G. Cosio,? Fernando C. Fervenza,? Fahim Malik,*
Jean M. Francis,* Joel M. Henderson,® William S. Asch,* Reginald Y. Gohh,®
David J. Salant.! *Nephrology, Boston University Medical Center, Boston, MA;
2Nephrology and Hypertension, Mayo Clinic, Rochester, MN; *Pathology, Boston
University Medical Center, Boston, MA; *Yale New Haven Transplantation
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Antibodies to the phospholipase A2 receptor (PLA2R) are present in up to 80% of
patients with primary membranous nephropathy (MN) and are associated with clinical
disease activity. The aim of this study was to determine, in patients with recurrent MN
after renal tansplantation, the prevalance of anti-PLA2R and the association with disease
activity after treatment with rituximab.

Human PLA2R was immunoblotted with patient serum (1:25) and IgG4 anti-PLA2R
was detected with appropriate secondary antibodies. Levels were semi-quantitatively
assessed by densitometry.

7 of 12 patients (58%) with recurrent MN had anti-PLA2R antibodies. In those
positive for anti-PLA2R, there was a disappearance of anti-PLA2R in many of those
who responded to rituximab. Several patients who were negative for anti-PLA2R did not
completely respond to rituximab.

The significance of these findings is underscored by the case of a young male diagnosed
with MN in 2004. He progressed to ESKD and ultimately received a kidney transplant
in 2010. This patient was found to have circulating anti-PLA2R antibodies 1 week post-
transplantation; subsequent testing showed that he had also been positive immediately
pre-transplantation. Although initially non-proteinuric, he developed 1.8 g/d proteinuria
1 month after his transplant. A renal biopsy performed at this time showed early recurrent
MN, with tiny subepithelial deposits by EM. He has been treated with rituximab with initial
improvement in proteinuria.

The proportion of anti-PLA2R positivity in patients with recurrent MN is similar to
that found in those with primary MN. A disappearance of anti-PLAZ2R is associated with a
clinical response to treatment with rituximab. Detection of circulating anti-PLAZ2R in the
peri-transplantation period may be a useful tool in the monitoring of these patients.
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De Novo MGN Is Immunologically Distinct from Idiopathic MGN and
Associated with C4d Deposition A. Bernard Collins,* Laurence H. Beck,®
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Background: De novo MGN is a significant complication of renal transplantation that
occurs in HLA-identical and non-identical allografts. Beck et al have recently demonstrated
that 70% of patients with idiopathic MGN have autoantibodies to phospholipase A2 receptor
(PLA,R). Purpose: To test whether de novo MGN is associated with autoantibodies
to PLA,R and features of alloantibody mediated rejection and whether IF studies can
distinguish de novo and idiopathic MGN. Methods: Sera from 18 patients in which the
diagnosis of de novo MGN was made at the MGH (n=4) or at OSU Medical Center (n=14)
were tested for reactivity to PLA,R by western blot analysis, using native or recombinant
forms of the antigen. C4d was detected in frozen tissue sections using a sensitive 3-step
IF technique to seek evidence of alloantibody reactivity. Double IF studies for IgG4-FITC
and PLA,R-Cy3 were performed on frozen sections for evaluation of colocalization by
visual inspection and morphometry. Results: None of the sera (0/18) from de novo MGN
were reactive to PLA,R, in sharp contrast to the published prevalence of approximately
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70% anti-PLA,R in idiopathic MGN. The IF in renal biopsies revealed distinctive patterns
in the two diseases. 1gG4 and PLA,R did not colocalize in glomeruli in de novo MGN, but
did in idiopathic and recurrent MGN by both visual and morphometric analysis. C4d was
positive in peritubular capillaries (PTC) in 72% (13/18) of the allograft biopsies from de
novo MGN. Renal allograft biopsies with FSGS or IgA nephropathy had a low frequency
C4d+ PTC (0/17). Conclusions: De novo MGN has a distinct pathogenesis from idiopathic
MGN. These morphologically similar conditions can be distinguished in renal biopsies by
IF for 1gG4 and PLA,R. The high frequency of C4d* argues that de novo MGN is a form
of chronic alloantibody mediated rejection, of unknown specificities, that affects PTC
endothelium and glomerular podocytes.
Disclosure of Financial Relationships: nothing to disclose
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Variants in the Aquaporin-1 Gene Influence the Baseline Permeability and
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Patients starting peritoneal dialysis (PD) show a significant variability in water
transport across the peritoneal membrane (PM). The water channel aquaporin-1 (AQP1),
the molecular counterpart of the ultrasmall pore, plays an essential role in the osmotic
water flow across the PM. In this study we investigated whether variants in the AQP1 gene
influence the permeability of the PM and the outcome of PD. We sequenced the four exons,
2000 bp in the promoter and in the 3’UTR in the AQP1 gene and investigated the influence
of variants on baseline peritoneal equilibration test (PET) parameters and on mortality and
technique failure (TF) in 165 incident Caucasian PD patients treated in Belgium (UCL
and KUL). The Cox regression analysis was also performed for death and TF in a second,
independent replication cohort (NECOSAD and AMC) (N = 576). Four SNPs (rs1476597,
rs2075574, rs10253374 and rs1049305), with a minor allele frequency higher than 10%,
were studied. In the Belgian cohort, patients with the T/T genotype of the rs2075574 in
the promoter showed a significantly lower ultrafiltration (UF) (p = 0.01) than the C/C and
C/T, whereas the D/P creatinine at 4 h was similar. Patients with the T/T genotype had an
increased risk of death and TF (HR = 2.28, 95% CI 1.05 - 4.96). In the replication cohort,
we also observed an influence of the T/T genotype on survival and TF (HR = 1.71, 95%
CI1.17 - 2.51). In vitro analysis showed that this variant resulted in a 61 % loss of activity
relative to the wild type sequence for a luciferase reporter construct containing the proximal
1053 nucleotides of the AQP1 promoter transfected into human erythroid k562 cells. Our
data show that a promoter variant in AQP1 influences the UF and the outcome of PD, in
relation with a strong influence on the promoter activity. These results substantiate the
influence of genetic factors on the transport parameters and the outcome of PD.
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Background. It is important to maintain adequate peritoneal structure and function
for long-term peritoneal dialysis (PD) therapy. Peritoneal dialysate, containing non-
physiological materials such as glucose, is implicated in long-term damage of the peritoneal
membrane. Endoplasmic reticulum (ER) stress is associated with the progression of
hyperglycemia-associated atherosclerosis and kidney diseases; however, the involvement
of ER stress in PD has yet to be elucidated. We investigated the role of high glucose as
an inducer of ER stress in PD, and examined components of the ER stress pathways in
rat peritoneal mesothelial cells (PMCs). Following the culture of primary PMCs obtained
from the peritoneal parietal wall of Wistar rats, serum-starved PMCs were incubated with
2% d-glucose in culture medium for 0-72 hours. High glucose concentrations significantly
increased both the expression and phosphorylation levels of elF2 alpha, a key signaling
molecule that attenuates general protein translation and induces apoptosis in the PERK
pathway, in a time-dependent manner with a peak at 6 hours. The ratio of phosphorylated
to total elF2 alpha was also increased in the same manner. After a 6-hour incubation of
PMCs with 0-4% glucose, the relative phosphorylation levels of elF2 alpha were increased
in a concentration-dependent manner up to 2% glucose. At concentrations greater than
2%, glucose suppressed both the cell viability examined by WST-1 assay. These results
demonstrate that high glucose concentrations promote elF2 alpha-mediated ER stress
in PMCs, and suggest that ER stress might be involved in peritoneal damage in patients
receiving PD therapy.
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