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INTRODUCTION AND AIMS: Acute kidney injury (AKI) is considered a reversible
disease because of the capacity of all survived tubular cells to proliferate as demon-
strated by proliferation markers. However, as this mechanism does not explain why
even mild AKI episodes imply a substantial risk of developing chronic kidney disease
(CKD), we questioned the high intrinsic regenerative capacity of tubules.

METHODS: To investigate the proliferative capacity of tubular cells after AKI, we
developed two conditional transgenic mouse models: 1.
Pax8.rtTA;TetO.Cre;R26.FUCCI2aR (Pax8/FUCCI2aR) to track all tubular cells; 2.
Pax2.rtTA;TetO.Cre;R26.FUCCI2aR (Pax2/FUCCI2aR) to track a putative scattered
tubular progenitor population. Administration of doxycycline for 10 days drove the
reporter expression in Pax8þ and Pax2þ cells in healthy and after 30’unilateral ische-
mia injury followed by a 30 day reperfusion period (IRI). The FUCCI2A technology
provides an elegant instrument to monitor the cell cycle phasing as follows:
mCherryþcells are in G1 phase, mVenusþ cells are in S/G2/M phase of cell cycle.

RESULTS: Confocal analysis of Pax8/FUCCI2aR mice demonstrated that immunos-
taining for “proliferation markers” such as KI-67, PCNA and p-H3 didn’t mirror
exactly cell-cycle phase, indicating that proliferation markers do not predict cell divi-
sion, but rather that tubular cells are able to undergo cell cycle variant without cell divi-
sion, such as endocycle, after IRI. Endocycling is an evolutionary conserved cell cycle
variant, recently found in the regenerative processes of some mammalian organs.
During endocycling, G1 and S phases proceed alternatively without passing mitosis,
generating mononuclated cells with an increased cell size and DNA content and there-
fore developing a cell cycle dependent hypertrophy. The latter is a conserved method
for terminally differentiated cells to increase biosynthetic capability in order to respond
to the immediate requirement to maintain organ function after injury. Endocycling
was investigated by combining cell-cycle phase FUCCI2aR expression and DNA con-
tent assessment by flow cytometry. This analysis revealed that 11.560.8% of
Pax8þtubular cells underwent endocycles instead of mitosis at day 30 after IRI. The
majority of endocycling cells were in S1-S2 segments of the cortex with a higher cell sur-
face area in comparison to cells in G1 phase. Accordingly, tubular cell hypertrophy via
endocycle is the dominant feature in the cortex of human biopsies with CKD after AKI.
By contrast, Pax2þ tubular progenitors, that represent a small subset of tubular cells,
didn’t undergo endocycle but rather complete mitosis at day 30 after IRI. Automatic
quantification analysis by flow cytometry demonstrated that while Pax8þ tubular cells
are irreversibly lost, Pax2þ tubular cells are the only proliferating cells generating new
tubular cells after AKI.

CONCLUSIONS: This study suggests the existence of two crucial mechanisms of
response to AKI that take place in tubular cells with a different differentiation state.
Only Pax2þtubular progenitors is able to divide, generating new tubular cells and
therefore driving a real tubular regeneration. On the other hand, the differentiated tub-
ular cells undergo endocycle-mediated hypertrophy, in order to retain organ function
after injury. These results revise the currently accepted view on tubular regeneration
and suggest the endocycle-mediated hypertrophy as a prognostic indicator of the risk
for CKD progression.
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INTRODUCTION AND AIMS: LPS-induced sepsis is a leading cause of acute kidney
injury (AKI) in critically ill patients. LPS may induce CD80 expression in podocytes
with subsequent onset of proteinuria, a risk factor for progressive chronic kidney

disease (CKD) frequently observed after AKI. This study aimed to investigate the thera-
peutic efficacy of LPS removal in decreasing albuminuria through the reduction of
podocyte CD80 expression.

METHODS: Between January 2015 and February 2017 a cohort of 34 consecutive
patients with AKI and septic shock were assigned to treatment with Coupled Plasma
Filtration and Adsorption (CPFA) and/or direct hemoperfusion with Polymyxin B
(DHP-PMX), because of a Gram-negative (Gram-) sepsis. Nine patients with AKI, in
the absence of Gram- bacteriemia and treated with Hemofiltration (HF) were
employed as controls.To elucidate the possible relationship between LPS-induced renal
damage and subsequent increase in glomerular permeability to proteins in Gram- sep-
sis and CD80 expression, a pig model of LPS-induced acute renal damage was set up.
After 3 hours from LPS infusion, endotoxemic animals were treated (n¼7) or not
(n¼7) for 6 hours with CPFA, while a control group was sacrificed without any treat-
ment (n¼7). Kidney tissue samples were obtained before and after treatment to analyze
CD80 protein expression.

RESULTS: Patients with Gram- sepsis had higher basal C reactive protein, procalcito-
nin and cytokines serum levels as compared to control group. Treatment with CPFA/
DHP-PMX significantly reduced the levels of most of the cytokines, as well as serum
CRP and procalcitonin and endotoxin activity. Interestingly, CPFA/DHP-PMX treat-
ment significantly lowered proteinuria and albuminuria levels (4025.76935.5 vs
1581.76449.5 mg/g of creatinine and 6834.661413.3 vs 3031.96670.8 mg/g of creati-
nine for albuminuria and proteinuria before and after treatment, respectively p<0.05)
along with CD80 urinary excretion (133.2623.1 vs 46.567.0 ng/g of creatinine for uri-
nary CD80 before and after treatment, respectively; p<0.05). CD80 glomerular expres-
sion was undetectable in control pigs. The animals exposed to LPS, but not treated with
CPFA, showed a marked increase of CD80 expression prevalently in podocytes, as dem-
onstrate by co-expression with the podocyte marker WT-1. CPFA treatment signifi-
cantly reduced podocyte expression of CD80 after LPS exposure (Mean Fluorescence
Intensity: 0.8 6 0.3 vs. 3.1 6 0.9 arbitrary units for CPFA-treated septic pigs and LPS-
exposed pigs, respectively; p<0.02). As in the clinical setting CPFA treatment reduced
LPS-induced proteinuria.

CONCLUSIONS: Our data suggest that LPS exposure in Gram- sepsis induces albumi-
nuria via podocyte expression of CD80. Selective removal of LPS reduces albuminuria
and CD80 expression both in the experimental and clinical setting, thus suggesting a
possible role of this therapeutic approach in preventing the increased risk of progressive
CKD in patients with septic AKI.
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INTRODUCTION AND AIMS: Acute kidney injury (AKI), defined as an abrupt
decrease in kidney function, has been considered for many years as a transitory and
reversible event in which kidney structure and function would return to baseline condi-
tions. An increasing number of epidemiological studies show that AKI is a risk factor
for chronic kidney disease, cardiovascular mortality and new episodes of AKI. This fact
indicates that criteria used for the diagnosis of AKI recovery are not accurate. Diagnosis
of renal function is mainly based on serum creatinine measurement, but it is known
that at least 50% of the renal mass must be compromised to modify glomerular filtra-
tion rate and consequently serum creatinine levels. Thus, we have investigated the pres-
ence of alterations in kidney structure when renal function has returned to basal levels
after an AKI episode and we searched for new urinary biomarkers to detect the presence
of AKI-induced subclinical renal damage

METHODS: AKI was induced in male wistar rats by the administration of 5mg/kg cis-
platin. Renal function was estimated by serum creatinine (sCr) determination. Urine
and blood samples and kidneys were collected at different times: basal (prior to cispla-
tin administration), D4 (day 4 in which AKI is developed, with significative increases of
sCr), R0 (8-9 days after cisplatin administration, in which rats recover renal function,
sCr returns to basal levels), R1, R2, R3 and R4 (1, 2, 3 or 4 weeks after R0). Histological
studies of kidneys were performed by hematoxylin-eosin and periodic acid-Schiff
(PAS) staining. Urinary biomarkers were analyzed by western blot and ELISA.

RESULTS: Histological analysis shows structural alterations in D4 (necrosis, tubular
debris and deposits of hyaline material). Interestingly, kidney structure is altered in R0
(necrosis, tubular dilatation, deposits of hyaline material and epithelial disorganiza-
tion) although sCr indicates recovery. Structural alterations are still present in R1 and
R2 although in a minor degree. In R3 and R4 kidney structure shows a higher level of
recovery although there are small abnormalities, mainly epithelial disorganization.
Three biomarkers (mk-3, mk-7 and mk-14) appear in the urine at D4 point but also in
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