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Apelin inhibits the transition of acute kidney injury to chronic kidney disease by
regulating Sirt3 expression

WANG Liyan, GUAN Yiming, DIAO Zongli, HUANG Hongdong
( Department of Nephrology , Beijing Friendship Hospital , Capital Medical University, Beijing 100050, China)

Abstract Objective To investigate the mechanism by which apelin inhibits the transition from acute kidney injury (AKI) to chronic
kidney disease (CKD). Methods Human proximal tubular epithelial cells were cultured in vitro and divided into control, cisplatin,
cisplatin+apelin, cisplatin+apelin+Sirt3 siRNA , and apelin groups. Cells were transfected with Sirt3 siRNA and incubated with a medium
containing cisplatin (10 pmol/L) and/or apelin-13 (1 wmol/L). Mitochondrial morphology was observed using MitoTracker® probes; mito-
chondrial membrane potential was detected using the JC-1 assay kit; and the expression of the fibrogenic cytokine, transforming growth
factor B1 (TGF81) was measured by Western blotting. Forty 10-week-old male C57BL/6] mice were divided into control,cisplatin,
cisplatin+apelin, cisplatin+apelin+Sirt3 knockdown, and empty adenovirus groups, with eight mice per group. Except for the control and
empty adenovirus groups, all the other groups were intraperitoneally injected with cisplatin (20 mg/kg) to establish the AKI model. The cis-
platin+apelin group was intraperitoneally injected with apelin-13 (0.1 wg-kg™+d™) ; the control group was injected with an equal volume
of saline; the cisplatin+apelin+Sirt3 knockdown group was injected with Sirt3 knockdown adenovirus (2 x 10 pfu/mL) via the tail vein
and intraperitoneal injection of apelin-13 (0.1 ug-kg'*d™") ; and the empty adenovirus group was injected with adenovirus (2 x 10” pfu/

mL) via the tail vein. The mice were sacrificed after 2 weeks. Kidney fibrosis was assessed by Massons trichome staining. Type I collagen
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(Col- T ) expression was observed by immunohistochemical staining. Plasma creatinine (Cr) and blood urea nitrogen (BUN) levels were
measured by ELISA. Results In vitro experiments showed that,compared with the control group,the cisplatin group exhibited reduced
mitochondrial fluorescence staining, decreased mitochondrial membrane potential ,and increased TGF-B1 expression (all P < 0.05).
Compared with the cisplatin group, the cisplatin+apelin group showed increased fluorescence staining, elevated mitochondrial membrane
potential ,and reduced TGFB1 expression (all P < 0.05) ; however, these effects were counteracted after Sirt3 siRNA transfection. In vivo
experiments showed that,compared with the control group,the cisplatin group exhibited significant renal tubular atrophy and interstitial
fibrosis, increased Col- I positive expression,and elevated plasma Cr and BUN levels (all P < 0.05). Compared with the cisplatin group,
the cisplatin+apelin group showed a significant improvement in all the above indicators (all P < 0.05). Compared with the cisplatin+apelin
group, the cisplatin+apelin+Sirt3 knockdown group showed a significant reduction in the renal protective effects of apelin. Conclusion
The polypeptide apelin inhibits the transition from AKI to CKD by regulating Sirt3 expression to maintain mitochondrial structure and

function, which can reduce renal fibrosis and improve renal function.
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Fig.1 Impact of siRNA transfection on Sirt3 expression
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A, control group; B, cisplatin group; C, cisplatin+apelin group; D, cisplatin+apelin+Sirt3 siRNA group; E, apelin group.
E2 &HABNELREAMERERSILE x 1000
Fig.2 Comparison of mitochondrial morphology in renal tubular epithelial cells across experimental groups x 1 000
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A, control group; B, cisplatin group; C, cisplatin+apelin group; D, cisplatin+apelin+Sirt3 siRNA group; E, apelin group.
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Fig.3 Comparison of mitochondrial membrane potentials in renal tubular epithelial cells across experimental groups
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Fig.4 TGF-31 expression in renal tubular epithelial cells across
experimental groups by Western blotting
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Fig.5 Effect of apelin on renal fibrosis and Col- | expression in mice x 400

F1 BHNREHRGIERILE
Tab.1 Comparison of renal injury indicators in different groups of mice

Group Renal fibrosis area (%) Col-1 positive area (%) Cr (pmol/L) BUN (mmol/L)

Control 7.90 +3.15 453£270 13.65 £3.53 7.02+2.19
Cisplatin 60.61 £9.39" 50.90 +7.74" 61.75 +9.04" 3430 +6.75"
Cisplatin+apelin 2473 £7.52% 22.46 + 6.09” 3233 +6.14 17.59 +3.82%
Cisplatin+apelin+Sirt3 konckdown 51.61 £8.527 4527 £4.92Y 4930 +8.73” 29.52 +5.39”
Empty adenovirus 738 £3.97 574 +£3.36 14.61 £3.69 6.71 £2.45
F 100.043 134.055 80.971 64.157

P <0.001 <0.001 <0.001 <0.001

1) P < 0.05 compared with control group;2) P < 0.05 compared with cisplatin group;3) P < 0.05 compared with cisplatin+apelin group.
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