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[Abstract] Objective: To explore the possible mechanism of total flavonoids of peony flower ( TFPF)
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in protecting rats from gouty nephropathy and provide data support for the pharmaceutical research on the
treatment of gouty nephropathy. Method: Gouty nephropathy rat model was established by adenine combined
with ethambutol. Rats were randomly assigned into blank control group, model group, allopurinol (42 mg-kg™")
group, Tongfengshu tablets (600 mg-kg™, positive control) group, and TFPF (260, 130, and 65 mg-kg™')
groups. Enzyme-linked immunosorbent assay (ELISA) was employed to measure the levels of tumor necrosis
factor-a (TNF-a«), monocyte chemoattractant protein-1 (MCP-1), interleukin-18 (IL-18), and interleukin-18
(IL-18) in rat serum and those of transforming growth factor-B8, (TGF-B,) and IL-18 in renal homogenate.
Hematoxylin-eosin (HE) staining was carried out for observation of the morphological changes of renal cells.
Terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) was conducted for
observation of the DNA damage in renal cells. The expression of NOD-like receptor protein 3 (NLRP3) ,
cysteine aspartic acid protease (Caspase)-1 and IL-18 were observed by immunohistochemistry. The expression
levels of NLRP3, Caspase-1 and nuclear transcription factor -«kB (NF-«B) in renal tissues were detected by
Western blot. Result: Compared with blank group, the contents of TNF-a, MCP-1, IL-13, IL-18, and TGF-B,
in serum of model group were significantly increased (P<0.01), and the expressions of NLRP3, Caspase-1,
NF-«B and IL-18 in kidney of model group were significantly increased (P<0.01). The renal tissue cells showed
cytoplasmic swelling, cell membrane rupture, and the number of nuclear pyknotic fracture increased. The
positive rate of TUNEL staining was significantly increased in model group (P<0.01), and the contents of IL-18
and TGF-B, in renal tissue homogenate were significantly increased ( P<0.01). Compared with model group, the
contents of inflammatory factors TNF-c«, IL-18 and IL-18 in serum of rats in TFPF high- and medium-dose
groups could be decreased to different degrees (P<0.05, P<0.01), while the content of MCP-1 in TFPF high-
dose group was significantly decreased (P<0.01). The content of TGF-g, in renal tissue homogenate in TFPF
high- and medium-dose groups was significantly decreased (P<0.05, P<0.01), and the content of IL-18 in renal
tissue homogenate in TFPF medium-dose group was significantly decreased (P<0.01). HE staining showed that
each dose group of TFPF could improve the status of renal tubular epithelial cells, reduce cytoplasmic swelling
and the number of nuclear pyknosis to varying degrees. The positive rate of TUNEL staining was decreased (P<
0.01) and DNA damage was decreased. The expression of NLRP3, Caspase-1, IL-18 and NF-«B protein in renal
tissue cells was inhibited (P<0.05, P<0.01). Conclusion: TFPF protects rats from gouty nephropathy by
inhibiting the secretion of inflammatory cytokines. Specifically, it may inhibit the activation of NF-«B and
NLRP3/Caspase-1 pathways to reduce the expression, maturation, and release of inflammatory cytokines such
as IL-18 and IL-18 and further inhibit pyroptosis, thereby reversing the inflammatory injury of kidney in gouty
nephropathy.
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Table 1 Effect of TFPF on TNF-a,MCP-1,IL-18 and IL-18 levels in rats blood(x+s) ng~L'l
2051 n FH#/mg- kg TNF-a MCP-1 IL-18 IL-18
S 12 270.98+19.60 612.68+47.22 22.15+3.18 124.69+10.80
A2 10 325.82+26.74% 743.91+68.60 31.86+3.42% 160.11+15.06
o W et 241 11 42 303.84+19.90 664.43£61.917 28.51+1.94% 144.39+£14.89%
9 KEF A 41 12 600 284.24+16.28Y 649.46+53.07Y 24.66+2.41 140.24+11.61%
TFPF & 7 5 20 11 260 305.58+15.57" 678.26+53.59" 28.31+2.47% 140.89+17.45%
TFPF ] i 4] 12 130 296.21+23.00 706.52+43.29 25.46+2.349 142.37£15.27%
TFPF fIk 5 2 41 12 65 309.47+16.01 718.12+50.63 29.51+1.87 151.69+15.57
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£2 TFPFXI KRS 5% IL-18.TGF-B, /K FHFM (¥+s)
Table 2 Effect of TFPF on IL-18 and TGF-B, levels in rats kidney (X+s)

2051 n F 4 /mg- kg IL-18/ng-L" TGF-B,/pg L
24 12 338.06+24.50 870.34+56.77
H IR 241 10 387.52+19.54% 947.77+47.97%
I3 I e 2 11 42 351.76+17.32Y 798.87+44.017
I KUET F 4l 12 600 350.13+18.84" 841.25+52.45Y
TFPF & 7 i 4l 11 260 369.33+22.00 849.50+50.85%
TFPF 5 & 4l 12 130 347.59+19.47Y 883.75+63.47>
TFPF i & 41 12 65 376.63+22.72 936.96+41.54
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Fig. 1 Effect of TFPF on cells of rat kidney tissue (HE, x400)
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Table 3 Effect of TFPF on positive rate of kidney cells in GN
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Fig.2 Effect of TFPF on the DNA damage of rats kidney cells (TUNEL, x400)
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3 TFPFY AR B NLRP3IE B RIZMBM (L ik, =x400)
Fig.3 Effect of TFPF on NLRP3 protein expression in rats kidney (IHC, x400)

B4 TFPFXRREMIL-18EAREHHEI (FIZ 1L, x400)
Fig.4 Effect of TFPF on IL-18 protein expression in rats kidney (IHC, x400)

5 TFPF3 KRS M Caspase-1E B REMIHIM (FiEdlfh,x400)
Fig. 5 Effect of TFPF on Caspase-1 protein expression in rats kidney (IHC, x400)
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£ 4 TFPF X AR BB NLRP3. IL-18.Caspase-1 & B RiZHI M (x+s)
Table 4 Effect of TFPF on NLRP3, IL-18 and Caspase-1 protein expression in rats kidney (x+s) %
21 5 n Fl it /mg kg NLRP3 IL-18 Caspase-1

25 H 4l 12 18.77+3.56 23.50+3.62 22.07+4.89

IR 10 36.70+3.70% 31.20+2.91% 37.53+3.39%

S| R s 2 11 42 34.13+3.13 28.55+3.61 35.16+3.94

Ii UET | 4l 12 600 32.51+4.06% 27.86+3.73% 33.77+3.87%

TFPF & 77 i 41 11 260 32.02+3.97% 26.60+2.38% 33.42+4.02%

TFPF 5 i 41 12 130 32.54+3.50% 28.12+3.00% 33.44+4.00%

TFPF fii il 21 12 65 33.03+3.89% 28.50+4.43 34.78+3.06

%5 TFPFX kR S NLRP3,NF-«B,Caspase-1 8 5 Kix

G800 (x+s,n=3)

Table 5 Effect of TFPF on NLRP3, IL-18 and Caspase-1 protein expression in rats kidney (x+s,n=3)

21 51 il /mg- kg NLRP3/B-actin NF-«kB/B-actin Caspase-1/8-actin
k] 0.52+0.11 0.76+0.15 0.33+0.06
LR 4] 0.91+0.10” 1.65+0.27% 1.16+0.11%

I3 I e 2 42 0.67+0.12 1.17+0.24 0.92+0.11
9 KA R 20 600 0.60+0.13 0.99+0.15" 0.95+0.12
TFPF i 7 & 41 260 0.52+0.10" 1.11+0.18% 0.89+0.07"
TFPF 5 4t 21 130 0.58+0.10" 1.15+0.14% 0.65+0.10"
TFPF IG5 it 4 65 0.64+0.14 1.24+0.20 0.91+0.12
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Fig. 6 Electrophoresis of NLRP3, Caspase-1, NF- kB protein

expression in kidney of rats
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