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Protective mechanism of kaempferol against adriamycin-induced renal injury in rats
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Abstract: Objective The aim of this study was to explore the protective effect of kaempferol against adriamycin-
induced renal injury in rats and its underlying mechanism. Methods A rat model of renal injury was established by
adriamycin injection. The rats were divided into the model group; the low-, medium-, and high-dose kaempferol groups;
and the high-dose kaempferol + EX527 (silence information regulator 1 [SIRT1] -specific inhibitor) group. A blank
control group was also used (n = 10). Twenty-four-hour urine protein levels were measured on the day of modeling and at
1, 2, and 4 weeks after modeling. Serum creatinine and blood urea nitrogen concentrations were measured using an
automatic biochemical analyzer. The levels of tumor necrosis factor- & (TNF- ) and interleukin-1f (IL-1B) were
measured by enzyme-linked immunosorbent assay. Hematoxylin and eosin staining was used to detect pathological changes
in renal tissues. The ultrastructure of the kidneys was observed using transmission electron microscopy. Flow cytometry
was used to observe renal cell apoptosis. Western blotting was used to detect the protein levels of SIRT1, p38-mitogen
activated protein kinase (p38MAPK) , phosphorylated (p)-p38MAPK, nuclear factor-kB p65 (NF-kB p65), p-NF-kB
p65, B lymphocytoma-2 protein (Bel-2), Bel-2-related X protein (Bax) , and caspase-3 in renal tissue. Results In the
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first week, the 24 h urine protein level increased in the model group compared to that in the blank control group. In the

second and fourth weeks, the levels of serum creatinine, blood urea nitrogen, TNF-a, and IL-1B increased. The renal

tissue injury score and the apoptotic rate also increased. The protein levels of p-p38MAPK/p38MAPK , p-NF-kB p65/NF-kB p65,

Bax, and caspase-3 increased. SIRTI and Bcl-2 protein expression levels significantly decreased (P < 0.05). After

intervention with low, medium, and high doses of kaempferol in the model rats, the aforementioned changes were

significantly reversed (P < 0.05). The SIRT1-specific inhibitor EX527 significantly downregulated the expression level of

SIRT1 and significantly weakened the protective effect of kaempferol against kidney injury (P < 0.05). Conclusion

Kaempferol has a protective effect against adriamycin-induced renal injury, and the mechanism may be related to the

upregulation of SIRT1 expression, the inhibition of p38MAPK signal pathway activation, and a reduction in renal cell

apoptosis.
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Table 1  Comparison of 24 h urinary protein of rats in each group (n=10,mg)
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Table 2 Comparison of various indexes of rats in each group (n=10)
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Figure 1  Pathomorphology of kidney tissue of rats in each group was observed by HE staining
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Table 3 Comparison of renal tissue injury score and apoptosis

rate of rats in each group (n=10)
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Figure 2 Ultrastructure of kidney was observed by transmission electron microscope
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Figure 3 Apoptosis of kidney tissues in each group
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Figure 4 The expression of SIRT1/p38MAPK pathway and

apoptotic protein by Western blot
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Ly 2% 193 AJ R 3 Sk 90 o R I N, 2% i /N Bk A
Vil A% ' T e A 5 HE T % 6 R B A2 R
YEHT

SIRT1 & — B3 i £7 7E 1 NAD (+) 48 14 Jii 2,
Tk 56 il , 7 5T MR AR N R o AR R P R A
AR, 7EEWEd SIRT1 £ B0 4 T B /N Bk 2 40
JHL RN B /NG A e B /N B sire ] 5D T LA 2 2
ATl 3 ) /N BUOSIRT1 28 3K J5 A7 5 000 i PR 487 A9 BHL 452
PE B /NG AN T 30 R0 2T 4 Ak R X 8
W HE KT R G RR A8,
SIRT1 B mRNA FIE 1 %55 5 ¥ W FREAL, b
SIRT1 K3k, Al 238 B 25 iR A AU K RLUE 4050405
AHIR A AR K B, B A B A 41 b SIRT1 85 4 363k 1B
Z VAR, p-p38MAPK/p38MAPK . p-NF-kB p65/NF-
kB p65 B E T, 5 LA R —5. BAER
KB, p38MAPK 7£ SIRT1 T ¥i#, SIRT1 i ik nf LA
POl p38MAPK [ 301 , ¥ /0 4H B 08 T, A Bl 5 R
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G BB 25 A E SR 1 & A T R R AR,
MAE AT, AR T p38 5 5 A
WAL WOE T We T HSP27, T 45 B 2H 4R E
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# 4 KU SIRT1/p38MAPK il s I i T2 H 35 1 L8 (n=10)
Table 4 Comparison of SIRT1/p38MAPK pathway and apoptotic protein expression in each group (n=10)
-p38MAPK -NF-kB p65 B: Bel-2 Caspase-3
21 5] SIRT1/B-actin ' " /- pNF-B p63/ ‘1"/_ ¢ ,/ aspase /
p38MAPK NF-kB p65 B-actin B-actin B-actin
N EpoRiE 1.16+0.06 0.34+0.04 0.77+0.08 0.19+0.04 0.91+0.10 0.25+0.03
55T 2] 0.45+0.07" 1.03+0.06" 1.46+0.14" 0.88+0.13" 0.13+0.03" 0.68+0.05"
L 2% A1 790 4 0.59+0.06" 0.93+0.05" 1.31+0.10" 0.76+0.09* 0.23+0.06" 0.48+0.05"
Ly 2% 1 v 7R i 0.76+0.08** 0.78+0.06** 1.09+0.11%4 0.55+0.08*" 0.33+0.07** 0.41+0.03**
11 2% 1 i 79 0.95+0.10*2® 0.59+0.07*2® 0.94+0.07*4® 0.42+0.05*4® 0.52+0.06**® 0.34+0.05*2®
11 2% ) v 39 R+ EX 527 41 0.70+0.07 0.80+0.06% 1.13+0.14% 0.58+0.04¢ 0.38+0.05% 0.42+0.04

T TRIR 5 MO IRAL HLEE, P<0.05 ;73R AL LLEE, P<0.05; 23R8 5 IS B IGGR ik 21 LU 42, P<0.05 5 ® 3278 15 111 4% B v ) ik 2 LU 2, P<

0.05; 43R 5 1l 45 1 = 77 R 4L H#% L P<0.05
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VEJH T HE 5145 SIRT1/p38MAPK il B% A X% .
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