
FP270 GENDER DIFFERENCE IN CISPLATIN-INDUCED
NEPHROTOXICITY AND THE PROTECTIVE EFFECT OF
STARCATION

Min Jung Kong1, Jee In Kim2, Kwon Moo Park1

1School of Medicine, Kyungpook National University, Daegu, South Korea, Republic of
Korea and 2College of Medicine, Keimyung University, Daegu, South Korea, Republic of
Korea

INTRODUCTION: Recently, in various kidney diseases including acute kidney injury
(AKI), gender difference has begun to attract attention. Mitochondria are essential
intracellular organelle for the maintenance of cellular homeostasis. It has been reported
that mitochondrial contents differ between gender and short-term calorie restriction
confers resistance to the cells against cellular stress. Cis-diamminedichloroplatinum II
(cisplatin) is a widely used anticancer drug. However, its nephrotoxicity limits its use.
Here we investigated gender difference in cisplatin nephrotoxicity, if it exists, and the
involvement of energy metabolism in this gender difference.

METHODS: Some mice were starved for 48 hrs before cisplatin (10mg/kg BW)
administration. Kidney injury was evaluated by blood urea nitrogen concentration and
morphology.

RESULTS: Cisplatin significantly increased blood urea nitrogen (BUN) concentration
in both male and female mice and this increase was greater in the male mice than
female mice. In consistency with BUN increase, kidney tubular damage occurred after
cisplatin and this damage was greater in the male mice. Starvation before cisplatin
injection significantly reduced kidney functional and morphological damage in both
male and female mice. After cisplatin injection, severe oxidative stress was observed in
the mitochondria of kidney tubule epithelial cells. This oxidative stress was
significantly more severe in male mice compared with that in female mice and was
reduced by starvation. Cisplatin treatment reduced the expression of PGC-1a, a key
regulator of mitochondrial biogenesis, in the kidney. Before cisplatin injection, PGC-
1a level was greater in the kidney of female then that in male, and starvation increased
PGC-1a level in both. Cisplatin-induced decreases of PGC-1a level and renal function
were significant less in the female mice than in the male mice. Furthermore, Starvation
reduced cisplatin-induced mitochondrial oxidative stress, and increased superoxide
dismutase 2 (SOD2) and isocitrate dehydrogenase 2 (IDH2), a NADP-dependent
antioxidant enzyme of mitochondria. In addition, female kidney presented higher
SOD2 and IDH2 levels.

CONCLUSIONS: These results indicate that there are gender differences on cisplatin
nephrotoxicity and this gender difference is associated with mitochondrial
antioxidative enzymes.
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INTRODUCTION: Acute kidney injury (AKI) represents a clinical problem due to its
increasing prevalence and associations with further morbidities. Patients who suffer
from AKI have a higher risk of developing chronic renal damage (CKD) in relation to
the severity and frequency of their episodes. After AKI, incomplete or maladaptive
repair can result in the development and progression into CKD. Although the complete
process of AKI to CKD transition remains unclear, one mechanism promoting this
transition is fibrosis, where functional tissue is replaced by connective tissue. Advanced
fibrosis will result in the loss of both organ architecture and
functionality. Hypothesising that three AKI-inducing renal insults, at discrete time
intervals, would be able to promote CKD transition, we designed and characterized a
new animal model. Over the course of the study, we examined the presence of
histological damage (interstitial fibrosis) and monitored renal function.

METHODS: Male Wistar rats were subjected to three AKI inducing-renal
interventions. Animals were treated intraperitoneally with 5 mg/kg of cisplatin
(CDDP5), while control groups received saline solution. When renal function had
recovered (D8), a 60-minute unilateral ischemia-reperfusion (I/R60) was performed
on the left kidney. Sham rats were subjected to a simulated surgery. Two weeks later,
rats were administered with 3 mg/kg of cisplatin (CDDP3) intraperitoneally, while
controls received saline. Blood and urine were collected at: D0 (basal); D4 (AKI
development); D8 (normalized renal function after AKI); D9 (1 day after ischemia);
D15 and every week thereafter. Renal function was analysed by plasma creatinine,
glomerular filtration rate, blood urea and proteinuria using colorimetric methods. At
D56 all animals were sacrificed, and kidney samples were stained with Masson�s
trichrome (MT) and Sirius Red (SR) to analyse the degree of fibrosis.

RESULTS: Our data show that after three renal insults, MT and SR staining revealed a
progressive fibrosis increase in both kidneys in the triple injury group (CDDP5 - I/R60
- CDDP3), but not in the double or single injury groups. There are no differences in
renal function after the last AKI in the triple injury group (CDDP5 - I/R60 - CDDP3)
with respect to controls or the double or single injury groups.

CONCLUSIONS: The presence of fibrosis in both kidneys in our triple injury
experimental group demonstrates that a maladaptive and incomplete repair

mechanism occurred following AKI, although renal function seems to remain normal.
Our results show the potential of this in vivo experimental model to reproduce AKI-to-
CKD transition.
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INTRODUCTION: Nuclear factor erythroid-2-related factor 2 (Nrf2) plays a central
role in the defense against oxidative stress by activating the expression of several
antioxidant proteins and phase 2 detoxifying enzymes. Massive intravascular hemolysis
is a common -condition in several pathologies and it is associated with acute kidney
injury (AKI). In this context, free haemoglobin (Hb) can exert harmful effect by
accumulating in the kidney, where it becomes cytotoxic. We investigated the role of
Nrf2 in intravascular hemolysis and whether activation of this transcription factor may
protect from Hb-mediated AKI.

METHODS: We performed an experimental model of intravascular hemolysis-
associated AKI by intraperitoneal injection of phenylhydrazine and analyzed renal
function, oxidative stress and cell death in wild type (C57BL/6) and Nrf2 knockout
mice 24 hour after the hemolysis induction. We also evaluated the protective effect of
sulforaphane, a Nrf2 inducer, in vivo and in cultured murine tubular epithelial cells.

RESULTS: In our experimental model, Hb-released as a result of intravascular hemolysis
promoted AKI, resulting in increased creatinine and BUN serum concentration,
enhanced expression of tubular injury markers (Kim-1 and NGAL), cell death (TUNEL)
and oxidative stress. These pathological effects were increased in Nrf2-deficient mice,
which showed decreased expression of Nrf2-related antioxidant enzymes, including HO-1
and ferritin. Nrf2 activation with sulforaphane protected against Hb-toxicity in mice and
cultured tubular epithelial cells, ameliorating renal function, kidney injury and reducing
oxidative stress and cell death. These Nrf2-mediated effects were independent of
hemolysis since Hb levels in plasma, urine and kidney were similar in wyld type or Nrf2
knockout mice or after sulforaphane treatment.

CONCLUSIONS: Our study identifies Nrf2 as a key molecule in the protection against
renal damage associated to hemolysis. Moreover, Nrf2 activation may be a potential
therapeutic target to prevent loss of renal function in patients with severe intravascular
hemolytic crisis. These findings provide new insights into novel aspects of Hb-toxicity
and may have important pathogenic and therapeutic implications for intravascular
hemolysis related diseases.
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INTRODUCTION: Renal ischemia-reperfusion injury (IRI) is one of the major causes
of acute kidney injury. The Akt has been reported to be involved in renal IRI. However,
which one of Akt isoforms plays important role in renal IRI were not fully understood.
In this study, we investigated the role of Akt1 in renal IRI.

METHODS: Fifteen male C57BL/6J mice were allocated to three groups (n = 5 per
group): the sham group, the IRI group, and Akt1 knockout (KO) IRI group. Renal IRI
was induced by clamping the left renal artery for 30 min followed by reperfusion. At the
48 h of reperfusion, the renal damage was assessed by histologic grading. Apoptosis was
assessed by the TUNEL method and morphological criteria. Expression of cleaved
caspase-3, -9, and bcl-2 was also evaluated.

RESULTS: The IRI caused an increase in kidney volume. The Akt1 KO alleviated this
change. Semi-quantitative assessment of the histological lesions showed that the IRI
group developed marked structural damage (tubular necrosis, hemorrhage, cast
formation, and inflammation) whereas significantly less damage was observed in the Akt1
KO IRI group. The IRI group showed an increase in TUNEL-positive cells that was
accompanied by morphological evidence of apoptosis. In the Akt1 KO IRI group, only a
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few scattered TUNEL-positive cells were observed. The Akt1 KO IRI group showed
attenuated expression of cleaved caspase-3, -9, and bcl-2 compared with IRI group.

CONCLUSIONS: Akt1 KO attenuated the renal damage and apoptosis after renal IRI
in mice model. Our finding suggests that inhibition of Akt1 may provide a novel
approach to prevent the renal IRI.
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INTRODUCTION: Acute kidney injury (AKI) is a serious problem in critically ill
patients of intensive care units. It has been reported previously that AKI can induce
acute lung injury (ALI), as well as cause injuries to other remote organs, including the
lungs. Patients with AKI complicated by ALI show remarkably high mortality. ALI is
characterized by neutrophil infiltration into the lung. We have reported that in renal
ischemic reperfusion injury RANKL-RANK signaling inhibits inflammatory cytokines
by affecting macrophage function and leads to improved renal function following AKI.
We examine to determine how RANK and RANKL act in acute lung injury
complicating with acute kidney injury.

METHODS: The left renal pedicle of adult male mice was clamped for 60 min, and
reperfusion and right nephrectomy were performed immediately. Separate groups were
administered recombinant RANKL 24 hours before surgery. After reperfusion for a set
period of time, the serum creatinine level was measured, and the bilateral lungs were
removed after reperfusion for 24 hours. the right lung was measured wet/dry weight
ratios to evaluate the pulmonary edema. Histological examination and western blotting
of the left lung were performed to estimate the degree of neutrophil and macrophage
infiltrating in the lung and evaluate the expression of proteins related to ALI

RESULTS:

The pulmonary edema (wet/dry weight ratio) was significantly lower in recombinant
RANKL group. And histological examination confirmed that neutrophil and CD68
positive cells, which were a marker of monocyte/macrophage is strongly suppressed by
recombinant RANKL. Furthermore, recombinant RANKL significantly decreased the
induction of inflammatory cytokines in the lung.

CONCLUSIONS: The present study is the first to evaluate the role of the RANKL-
RANK system in ALI following ischemic acute kidney injury. RANKL-RANK signaling
is not limited to improved renal function following AKI but also ALI consolidating
with AKI because of inhibition inflammatory cytokines by affecting macrophage
function.
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INTRODUCTION: One study suggested NOD-like receptor, pyrin domain
containing-3 (NLRP3) inflammasome contribute renal injury in rhabdomyolysis,
however regarding mechanisms were not clarified. Inflammasome-independent
NLRP3 in renal tubular cells might have the vital role in acute kidney injury. We
investigated the role of both inflammasome-independent tubular NLRP3 and
inflammasome-dependent NLRP3 in Rhabdomyolysis-induced acute kidney injury
(RAKI) and evaluated the possibility of NLRP3 as the treatment target of RAKI.

METHODS: HK-2 cells and THP-1 cells were treated with ferrous myoglobin to mimic
the rhabdomyolysis environment in vitro. A glycerol-injection was executed to the
mice to generate RAKI model in NLRP3 knock-out (KO) and wild-type (WT) ones.
Selective NLRP3 inhibitor (MCC950) was used as a therapeutic agent.

RESULTS: NLRP3 KO mice showed a marked decrease in serum creatinine, KIM-1,
and tubular injury compared with WT mice. The NLRP3 deficiency also decreased the
magnitude of acute kidney injury. In addition, apoptosis in NLRP3 KO mice were
attenuated compared with those of WT mice in case of RAKI. Similarly, inflammatory
cytokines, which were increased in WT mice, were mitigated in NLRP3 KO mice. In
vitro experiment, apoptosis was increased by ferrous myoglobin-induced injury in HK-
2 cells, however, it was significantly decreased in siNLRP3-treated HK-2 cells.
Moreover, the NLRP3 inflammasome was activated by ferrous myoglobin in THP-1
cells, and the activity was attenuated by siNLRP3 treatment.

CONCLUSIONS: The deficiency of NLRP3 protected kidneys from RAKI by both
inflammasome-independent and -dependent ways. The depletion of NLRP3 leaded to
reduce the apoptosis in the renal tubular cell and to mitigate the inflammasome
activation in ferrous myoglobin stimulation.
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