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of cisplatin—-induced acute renal failure in mice
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Abstract

Background : Acute renal failure (ARF) can be pathophysiologically classified to hemodynamically—
mediated or nephrotoxic type, and in either case, endothelin (ET)-1 expression is enhanced in renal
tissues. Hemodynamically—mediated ARF is known to be mitigated by ETA receptor (ETAR) blocker but
not ETB receptor (ETBR) blocker. There is poorly understood on mitigation of renal injuries by ETAR
or ETBR blockade in nephrotoxic ARF. Therefore, This study examined whether nephrotoxic ARF
induced by cisplatin is functionally and/or histologically ameliorated by ETAR blocker BQ123.

Materials and Methods : Male C57BL/6 mice are intraperitoneally injected with vehicle (saline),
cisplatin or cisplatin+BQ123. Cisplatin was single administrated with a dose of 16 mg/kg/day and BQI123
with a dose of 24 mg/kg/day once a day for 4 consecutive days including a baseline day. Urine flow,
excretion of electrolytes and protein, and creatinine clearance were measured. Histological changes were
observed through periodic acid—Schiff stain. Real time RT-PCR was performed to evaluate expression of ET-1
and ETAR mRNA. Distribution of ET—1 peptide within renal cortex was examined by immunohistochemistry.
Results : Body weight, urine flow, excretion of protein, Na, K, and creatinine clearance tended to
decrease by cisplatin administration compared to vehicle treatment, but these parameters did not return
to the normal level by combined administration of cisplatin and BQ123. Necroses of several proximal
tubules were observed in the cisplatin group, indicating that mild nephrotoxicity occured. In the
cisplatin+tBQ123 group, this change seemed to increase, rather than decrease. Expression of ET-1 and
ETAR mRNA was 6 and 2—fold higher in the cisplatin group than the saline group, respectively. BQ123
treatment reversed ETAR mRNA expression to the basal level but not ET-1 mRNA. Immnuoreactive
ET-1 was mainly distributed within proximal tubule cells in all three groups. Immunoreactivity of ET-1
was enhanced in both the cisplatin group and the cisplatin+BQ123 group compared to the saline group,
but was similar between the cisplatin group and the cisplatin+tBQ123 group.

Conclusion : Administration of a ETAR blocker BQI123 in cisplatin-induced nephrotoxic ARF is not
likely to be effective in amelioration of renal injuries.
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Table 1. Changes in renal functional parameters after vehicle (saline), cisplatin or cisplatintBQI23 treatment

Saline Cisplatin Cisplatin+BQ123
Cer (ul/min) 29.0+9.0 20.3+7.4 17.8+6.7
Protein excretion (mg/day) 3.76%0.62 2.54+0.56 2.04+0.36
Na excretion (umol/hr) 105+5 95+12 108=9
K excretion (umol/hr) 256+23 223+15 217421

Saline or cisplatin (16 mg/kg/day) was injected at day 1 and BQI123 (24 mg/kg/day) from day 1 to 3 once a day. Renal function

was measured 3 days after treatment in each group. Data are mean + SD of four mice in each group. Cer :
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Body weight (g)

Baseline Day 3

Treatment

Fig. 1. Changes in body weight after vehicle (saline), cisplatin
or cisplatintBQ123 treatment. Saline or cisplatin (16
mg/kg/day) was injected at day 1 and BQI23 (24
mg/kg/day) from day 1 to 3 once a day. Data are mean
+ SD of four mice in each group. *, significantly
different (p < 0.05) from the matched saline group.
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Fig. 2. Effect of vehicle (saline), cisplatin or cisplatin+BQ123
treatment on urine flow. Saline or cisplatin (16
mg/kg/day) was injected at day 1 and BQI23 (24
mg/kg/day) from day 1 to 3 once a day. Data are mean
+ SD of four mice in each group.
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Cisplatin group showed necrosis of several proximal
tubules, but no prominent tubular dilation and degeneration.
The number of necrotic and degenerated tubules increased
in cisplatin + BQI123 group. Magnification, x200.
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Fig. 4. Expression of ET-1 and ETAR mRNA after vehicle
(saline), cisplatin or cisplatintBQ123 treatment. Relative
expression of ET-1 and ETAR mRNA was calculated
after real time RT-PCR was performed. RNA was
Fig. 3. PAS-stained photomicrographs of the kidney cortex. pooled from two mice of each group. Bars represent

Renal sections were prepared 3 days after treatment. mean of duplicate measurements.



A e g&A] A22A A1, 2007

treatment. Immunoreactive ET-1 was mainly localized
within tubular epithelium in all three groups and its
immunoreactivity was moderately enhanced in both the
cisplatin group and the cisplatintBQ123 group. ET-1
immunoreactivity of the cisplatin group seemed little
different from that of the cisplatintBQ123 group but
necrotic tubules of the cisplatin+tBQ123 group showed
stronger background activity than normal tubules.
Magnification, x200.
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