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ABSTRACT

Objective: Farnesoid X receptor (FXR) is a member of the nuclear receptor superfamily of
ligand activated transcription factors and belongs to bile acid receptor. Studies have shown
that the expression of FXR in renal tissue can reduce renal injury via regulation of glucose
and lipid metabolism, inhibition of inflammatory response, reduction of oxidative stress
and renal fibrosis. However, it is unclear whether FXR is involved in autophagy in renal
diseases. This study aims to investigate the role of FXR in cisplatin-induced acute renal
injury and whether its mechanism is related to autophagy regulation.

Methods: Twelve male WT or FXR-KO mice at 12 weeks were randomly divided into a
WT group, a WT+cisplatin group, a FXR-KO group, and a FXR-KO+cisplatin group, with
6 mice in each group. The WT+cisplatin group and the FXR-KO+cisplatin group were
intraperitoneally injected with cisplatin (20 mg/kg), and the WT group and the FXR-KO
group were intraperitoneally injected with equal volume of cisplatin solvent. Seventy-two
hours later, the mice were killed and blood and renal tissue samples were collected. The
levels of SCr and BUN were detected by immunoturbidimetry. After the staining, the
pathological changes of renal tissue were observed under optical microscope. The protein
levels of LC3 and p62 were detected by Western blotting and immunohistochemistry. The
clearance of damaged mitochondria and the accumulation of lysosomal substrate were
observed under electron microscope. The apoptosis of renal tubular epithelial cells was
detected by TUNEL.

Results: Compared with the WT group or the FXR-KO group, both SCr and BUN levels in
the WT+cisplatin group or the FXR-KO+cisplatin group were significantly increased (P<
0.01 or P<0.001), and SCr and BUN levels in the FXR-KO+cisplatin group were
significantly higher than those in the WT+cisplatin group (both P<0.05). Under the light
microscope, there were no obvious pathological changes in the renal tissue of mice in the
WT group and the FXR-KO group. Both the WT+cisplatin group and the FXR-KO+
cisplatin group had vacuolar or granular degeneration of renal tubular epithelial cells, flat
cells, lumen expansion, brush edge falling off, and even exposed basement membrane and
tubular formation. The scores of renal tubular injury in the WT+cisplatin group and the
FXR-KO+cisplatin group were significantly higher than those in the WT group and the
FXR-KO group, respectively (both P<0.001), and the score in the FXR-KO+cisplatin
group was significantly higher than that in the WT+cisplatin group (P<0.05). Under the
transmission electron microscope, the mitochondria of mouse tubular epithelial cell in the
WT+cisplatin group and the FXR-KO+cisplatin group was swollen, round, vacuolated,
cristae broken or disappeared; the lysosome was uneven and high-density clumps, and the
change was more obvious in the FXR-KO-cisplatin group. Western blotting showed that
the ratio of LC3-II to LC3-I was decreased and the expression of p62 was increased in the
WT+cisplatin group compared with the WT group and the FXR-KO+cisplatin group
compared with FXR-KO group (P<0.05 or P<0.01); compared with the FXR-KO group,
the ratio of LC3-II to LC3-I was decreased and the expression of p62 was increased
significantly in the FXR-KO+cisplatin group (both P<0.05). Immunohistochemistry results
showed that the expression of total LC3 and p62 in renal cortex of the WT+cisplatin group
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and the FXR-KO+cisplatin group was increased significantly, especially in the FXR-KO+
cisplatin group. TUNEL results showed that the mice in the WT group and the FXR-KO
group had negative staining or only a few apoptotic tubular epithelial cells, and the number
of apoptotic cells in the WT+cisplatin group and the FXR-KO+cisplatin group were
increased. The apoptosis rates of renal tubular epithelial cells in the WT+cisplatin group
and the FXR-KO+cisplatin group were significantly higher than those in the WT group and
the FXR-KO group, respectively (both P<0.001), and the apoptosis rate in the FXR-KO+
cisplatin group was significantly higher than that in the WT+cisplatin group (P<0.05).

Conclusion: Knockout of FXR gene aggravates cisplatin induced acute renal injury, and its

mechanism may be related to inhibiting autophagy and promoting apoptosis.
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Figure 2 Comparison of SCr (A) and BUN (B) level between groups

*P<0.05, **P<0.01, ***P<0.001.

WT-HIT4A

FXR-KO+HIi4H

Kk %

B ANERAIT )

& &X\@%
«

B3 RANRBEALRRENEA, HERE)FHBENERHITSB)

Figure 3 Pathological changes of renal tissue (A, HE staining) and renal tubular injury score of mice in each group (B)

*P<0.05, ***P<0.001.
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Figure 4 Mitochondrial clearance and lysosomal substrate aggregation in renal tubular epithelial cells of mice in each group
under transmission electron microscope

The double arrow shows damaged mitochondria and the single arrow shows abnormal lysosome.
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Figure 5 Western blotting showing the expression of LC3 and p62 in renal cortex of mice in each group

A: Protein electrophoretic diagram; B: Histogram of protein electrophoresis results. *P<0.05, **P<0.01.
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Figure 6 Immunohistochemistry showing the expressions of LC3 (A) and p62 (B) in renal cortex of mice in each group
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Figure 7 Apoptosis of renal tubular epithelial cells of mice in each group

*P<0.05, ***P<0.001.
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