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Effects of quercetin on expression of renal NLRP3 and TLRs in rats with uric acid
nephtopathy
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Abstract: Objective To investigate the intervention of quercetin on rats with uric acid nephropathy (UAN) and its molecular
mechanisms. Methods Rats were divided into six groups including normal, model, quercetin (25, 50, and 100 mg/kg)-treated, and
allopurinol (5 mg/kg)-treated groups. Adenine (100 mg/kg) and ethambutol (250 mg/kg) were ig given to rats once daily for
consecutive three weeks to establish UAN model. Quercetin (25, 50, and 100 mg/ kg) and allopurinol (5 mg/kg) were initially ig given
to UAN rats 1 h after adenine and ethambutol had been given. Rat renal histopathological changes were observed; The levels of uric
acid (Sur and Uur), creatinine (Scr and Ucr), and blood urea nitrogen (BUN) in serum and urine were detected; The fractional excretion
of uric acid (FEUA) was calculated. Simultaneously, mRNA and protein levels of components of NOD like receptor protein 3 (NLRP3)
inflammasomes (NLRP3, ASC, and Caspase-1) and key factors in Toll like receptors (TLRs) signaling pathways (TLR2 and TLR4)
were analyzed by RT-PCR and Western blotting methods, respectively. Results Compared with the model group, quecetin and
allopurinol reduced Sur and Scr levels significantly, increased Uur and Ucr excretion in 24 h, and recovered FEUA in UAN rats.
Moreover, the mRNA and protein expression of NLRP3, ASC, Caspase-1, TLR2, and TLR4 was up-regulated in UAN rat kidneys,
which could be reversed by the treatment of quercetin and allopurinol. Conclusion These findings suggest that the activated NLRP3
inflammasomes and TLRs signaling pathways could play the causal roles in UAN pathogenesis. Quercetin could ameliorate UAN by
regulating NLRP3 inflammasomes and TLRs signaling pathways.
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7t NLRP3. ASC. Caspase-1. TLR2. TLR4 A~[d][F]
—PPEE R, 5 HRP bRid i) AT RN . B
AAEWE BN TMB R,  Bos 1A G 7R
AR T A3 BT 4% o
29 RS

AR X 5 £ox, KA LSD VE@H741 0] 2
SGET2# 48T, H GraphPad Prism 5 A4 K .

x1 ERAFHRMPCRIMFT. FHYRNFLRAGEE

Table 1 Gene-specific PCR primer sequences, product fragments, and appropriate annealing temperature

A RN 5 ERSH (5—3)

KI5 (5°—3)

PR B bp BAKIEE /C A

NLRP3  NM 001191642 AGCCTCAGGGCACCAAA GGGATGAAGCACATAGTAAACA 443 56 35
ASC NM_172322 CTGGACGCTCTTGAAAACTT CAATGAGTGCTTGCCTGTG 340 56 35
Caspase-1 NM_012762 AAACTCCGAAGAGGGATTCT GTCCTGGGAAGAGGTAGAAA 308 56 35
TLR2 NM_198769 TGGAGGTGTTGGATGTTAGT GGAGCAGATGAAATGGTTGT 239 56 35
TLR4 NM 019178 ATCATCAGTGTATCGGTGGT  ACCACCACAATAACTTTCCG 314 56 35
GAPDH NM 008084 TGAGGCCGGTGCTGAGTATGT CAGTCTTCTGGGTGGCAGTGAT 299 56 35

3 #R
31 XMREETES R AR S IR FRaI R0

5XI ML, BRI Sury Ser AL
BUN /K& THE (P<0.001), 24 h Uur i,
FEUA ¥ B2 K (P<<0.01. 0.001), FWJRERME:
B I R AR ol £ P o

BRI LRI, i B 25 25 ) 2 R e

KB Sur. Ser A% BUN 7K 5 2 FAI% (P<<0.05.
0.01. 0.001), 24 h Uur il & H1 FEUA A [F]F2 5 4
hn (P<<0.05. 0.01. 0.001). #f 2 50, 100 mg/kg
S M B 2K BB IR TR Uer M 5249 21 1k &2
(P<<0.05. 0.001). & BHM Bz 25 mT BRAR PR IR 1 Vs
KB Sur BG00E I R B HE MR s W Dhfg . &5
R 2.
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2 WEERMREBEMESHEARSERROENE (xx5,n=10)
Table 2  Effects of quercetin on renal function indexes in rats with UAN (x + s ,n=10)
w Fillksss _/1 Sur / 1 Ser / 1 I3 BU]j /24 1; Uur 5t 24 1; Ucr fEilt FEUA
(mg'kg ) (mg-L™) (mg'L™) (mmol-L ) = /mg = /mg
papics — 28.8+1.4™ 9.6+0.5" 42040117 11.25+0.67" 282242.39™ 17.94+2.28"
ei] - 43.1+2.1% 12.1£0.6™ 5.68+0.09" 7.60+£0417  16.50+1.23"  14.05+3.26"
Witz 2% 25 35.6+1.5" 11.1+0.7° 4.88+0.14" 9.38+1.32" 17.46+1.87 14.39+1.76
50 32.0+1.3" 10.54+0.9" 4.4240.22" 991+1.16" 21.5243.04  16.58+2.54"
100 30.1+1.8" 9340.8™ 416+0.17"  10.98+0.81"" 26.95+227" 18.12+2.05"
N P 5 258+1.4™ 102+1.5" 4.534+0.29" 9.69+1.68°  19.62+1.13°  17.05+3.98"
x4 TP<0.01 "P<0.001; SHIRAHE: "P<0.05 TP<0.01 “P<0.001; T
"p <0.01 " pP< 0.001 vs control group; P<0.05 “P<0.01 “"P<0.001 vs model group; same as below
3.2 FRERTESR KRS K ER S0
321 X PRIRE ' I O B S I ZH 2R 9 DAL 1 1) s il e SIL-1p
SR IRALELEE, AL BB IE R IL-1B, TL-18 555 E - i
FHEL (P<0.01. 0.001), SHFILLLE:, B3 50, = oo
100 mgrkg LRI BEALA B IEH IL-1B (P< o8 . )
0.05. 0.01). IL-18 & [#(% (P<<0.01. 0.001); 1M ®
Wit 2% 25 mg/kg ZHRBUEFE IL-18 MR TC & .

b, IL-1B R 3 P (P<<0.05). S5 ILE 1,

3.2.2 X PRIRPEE 0 KRB IEAL SR B 2= ()5 WL
SR, AR K U o BN SR AN I
ARG, HAE DRI RS . i %=
50, 100 mg/kg 41 NG B ZH K BRI 1) o
i SN W S5 2 I 2% 25 mg/kg ALK BRU AU A 1)
JRRIE LT R a5 R 2.

Hit B 2% 25 mg-kg ™!

X I

100

AL JIESEE 25 50

Wit % / (mgke ")

BEl1 R RN RERMES R AR BB R AR E F R 2200
(x+s5,n=10)
Fig. 1 Effects of quercetin on inflammatory factors

in kidney of rats with UAN (x+s,n=10)
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Fig. 2 Histopathological observation on kidney of rats in each group

Hit B 2 100 mg-kg™!
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Caspase-1 85 [ [ 3148 0 W 35 5200 o 7 P& 2 2K B
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AR B E R (P<0.01). 453 LK 4.,
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Caspase-1 v D P s Gsin e 20X 10°

GAPDH o s wmm— ssns Smies a3 0 |0

X R 25 50 100 JWEns i
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B4 HEEXREMESRAR S NLRP3. ASC #1 Caspase-1 EH RIZHIF

34 MRERMSH AR S TLRs #5200
B0 B A P, AR 20 K U I TLR2. TLR4
FERFRIEKFE BETHE (P<0.01. 0.001), S
I ECHE, M Ez 25 50, 100 mg/kg #H4H TLR2. TLR4
FER LXK R T (P<0.05. 0.01. 0.001),

4 - CINLRP3 BASC Elcaspase-1
bidiid %
iy
) *
®oo2r
soan XX sksksk
] *** Sk

XJ MR 25 0 50 100 100 A
Witz 2% /(mg kg™

3 R EM RERMES s KRR B AE NLRP3, ASC 7
caspase-1 EERIEMEINT (x+5,n=4)
Fig. 3 Effects of quercetin on mRNA expression of NLRP3,
ASC, and caspase-1 in kidney of rats with UAN
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RARIE
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Fig. 4 Effects of quercetin on protein expression of NLRP3, ASC, and Caspase-1 in kidney of rats with UAN (x+s,n=4)

I B FEANE; 25 mg/kg 4 TLR4 HER &k i
F MM (P<0.05), {HXF TLR2 PR IEAHFRU
YRR, RSB LRI R 2. IR
ZH RV IF T TLR2. TLR4 JE R ik 3 45 5 i
FEE (P<0.01). 4R WK 5.

LixF R thas, BRAURRUEAE TLR2 F1 TLR4
IR A B TR (P<<0.001). SRERYA b, Hil
% 50, 100 mg/kg 774 TLR2. TLR4 & AHHFKIA
BE T (P<0.01. 0.001); 25 mg/kg 74! TLR2,
TLR4 HAMFRERA NG, HIEEEER.
SN NA 21 K U R TLR2 TLR4 25 (A i i ¢
IR B EEM (P<0.01. 0.001). Z5F LA 6.

3 -
OTLR2 [ETLR4

BEDR AR ek

M R 25 50 100 SV /i
Mitse % / (mgke ")
5 HHEFEMREMESHAR S TLR2 71 TLR4 £F
FIZHIZNE (x+s,n=4)
Fig. 5 Effects of quercetin on mRNA expression of TLR2
and TLR4 in kidney of rats with UAN (x+s,n=4)
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CAPDH o s s s e i 3.6 10*
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30
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: Fiigd
ri* sk FRE
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Wit % / (mgkg™)

AR R A
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Fig. 6 Effects of quercetin on protein expression of TLR2 and TLR4 in kidney of rats with UAN (x+s ,n=4)
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