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R R A (P <0.05, P <0.01), &if M# 47 T T NLRP3,Caspase-1.IL-1B & & % mRNA
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Effect of Huayu Jiedu Recipe on the Expressions of NLRP3, Caspase1, and IL-18 in Kidneys of
Obstructive Nephropathy Rats LIANG Wen-jie'*, MA Xue-lian"?, WANG Xuan', XIONG Yun-
zhao', WANG Xiang-ting?, and XU Qing-you'® 1 College of Integrative Medicine, Hebei Medical Uni
versity , Shijiazhuang (050017 ) ; 2 Hebei College of Chinese Medicine, Hebei key Laboratory of Integra
tive Medicine on Liver-Kidney Patterns, Shijiazhuang (050091)

ABSTRACT Objective To observe the effect of Huayu Jiedu Recipe (HJR) on the expressions of
nucleotide-binding oligomerization domain (NOD)-like receptor protein 3 (NLRP3), Caspase-1, IL-1B3 in
kidneys of obstructive nephropathy rats. Methods Totally 40 clean grade SD rats were randomly divided
into the sham-operation group (n =10) and the model group (n =30). The model of obstructive nephropa-
thy was established by unilateral ureteral obstruction (UUO). Totally 30 successfully modeled UUO rats
were randomly divided into the model group, the Western medicine group, the Chinese medicine group,
10 in each group. Eplerenone (100 mg - kg ™' - d™') was administrated to rats in the Western medicine
group. HIR (13.7 g - kg™ - d™') was administrated to rats in the Chinese medicine group. Equal volume
of normal saline was administered to rats in the sham-operation group and the model group. All medica-
tion was performed once daily for 10 successive days. The serum IL-18 level was detected. Protein and
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MmRNA expressions of NLRP3, Caspase-1, and IL-1B in renal tissue were detected. TUNEL positive rate
was detected by TUNEL method. Results
and IL-1B were weakly expressed, and only fewer amount of TUNEL positive cells could be seen in the
sham-operation group. Compared with the sham-operation group, serum IL-1B3 level increased (P <

The expression of NLRP3 was not obviously seen, Caspase-1

0.01), mRNA and protein expression of NLRP3, Caspase-1, and IL-13 were up-regulated in renal tissue
of the model group (P <0.01). NLRP3 was mainly expressed in renal interstitial macrophages and renal
tubular epithelial cells. Caspase-1 and IL-13 were mainly expressed in the cytoplasm of renal tubular epi-
thelial cells. TUNEL positive cells were significantly increased, mainly dominated in interstitial expanded
epithelial cells of distal tubules (P <0.01). Compared with the model group, serum IL-18 level was signifi-
cantly decreased (P <0.01); mRNA and protein expressions of NLRP3, Caspase-1, and IL-13 were ob-
viously down-regulated (P <0.01), and the TUNEL positive rate was obviously decreased (P <0.05, P <
0.01) in the two medicated groups. Conclusion HJR could down-regulate mRNA and protein expres-
sions of NLRP3, Caspase-1, and IL-1B3, thus attenuating inflammatory injury of renal tissue.

KEYWORDS Huayu Jiedu Recipe; obstructive nephropathy; nucleotide-binding oligomerization do-

main-like receptor protein 3; Caspase-1; interleukin-13

SAE /IMA IR 20 g P A5 IR 2 14 ( pattern rec-
ognition receptor ,PRR) ZEZ FliE H i & 5 4 3
B A A A A S R TR A N R
PETR B EEAE R, A S A SR & 0T R A,
e JE TN Y SR SZ 2 RR Y B8 . ROE /MA AT IS
Caspase-1 JfiE— R #F R M H F IL-18 F1 IL-18
(9900 1 B2, NLRP3 48 i /M R R 6t
NLRP3/Caspase-1/IL-18 i 5 1 4 4 [ i K oA 5
(14 2 2458 A0 2 5 00 A L Y a0 O R K B
TR EN R YHLIARZ S 4 F ik Pk sk i
AW A S RIS, 15 408 rT i PRR B4 Fh
FERfES , BTG NLRP3 JAE/MA , 2 1M 17 5 4 U
T-(pyroptosis ) ', N T B HERR . o I 25 1 A
FIF NLRP3 HAE /IMAH 56 43 F 1 8 5 & 4 H 7 &
HAF5H i, T 9% M B IS (chronic kidney dis-
ease,CKD) & L&, 7 e BACRY . A seip
R F K BUCEL A 4 PR 48 45 FL (unilateral ureteral ob-
struction,UUO) J7 =X, & il A B4 5 s B A 25 7
Ak [ ] 52 A SEL T 79040 325 R Tl % A 8 i 1 O T IR
T, M NLRP3 R AE/NMAAH 43 F 15 UUO KR
ZH 2R 5 Ak B T 40 e DNA 353455 19 52 0, 9 W 824k
P 25 7 BRI VE T, AR R AR AL

57T %

1 Zh¥)  EWS S MEYE SD KL, 8 JAE, A E
(180 +20) g, Tt EER R 2= sy 5L g vty , V5 Al
IES: SCXK(#)2013 -1 -003, ¥z Tt
R PG R ZS A2 F B s P 9L B & ) 5% 1 8
(20 +2)°C, A HIEE MK, shscgszm b e

EBEAC T S E (L F P R 2015]1 %)

2 i MGEFIER (R B E Abcam A FE
i,50 mg, it 5 :APN12608 -1 -1, fLIrfEs: 7 %
AR =G R A Rl R BUBR. (I 4 g BE%E
HO0.79 fEE1g D29 Hik1g A
29 F=3.99 #WX1.89 &MiE2g AR
0.99g K#2.5g9),5E2126 g, L BIESIRE
15 min,

3 R AR 1L R &L de et de s R
WIEARWIFE A PR A AL it : 151125 ; SYBR Green
26 5 PCR i 7 & ,Vazyme Biotech Co.,Ltd, 4t
*5:R233-01;NLRP3 #iffk, %[5 Eterlife 24w, it 5
F1716; Caspase-1 #i 14, 3% [E Proteintech, #t 5
00046167 ;IL-1B Piik, 35 [E Novus Biologicals, it
5 : NB600 - 633, %4h — Al WL2p 6ot it A5
756 MC , 1A 3 Bl 22 A s A B w5 HE Uk AN S L Uk
A5 DYY-12C, dbmiR—{UE ) 5 RAMBHHL, A
5 :UV-2564 b nt Al B 28 w5 R e e i EcEs , LS
FJ2021R, [EE =N T 5 LR E IR 1L,
A1=.7500 Fast,3%[E Applied Biosystems /4] ; W
BLLINEOER RS, Tl 5 odyssey , £ [H Ll-cor &
fil; 48, 2. VANOX DM-10AD, H 7% Olym-
pus .

4 YA LB % 40 H SD KR LAREL
BrRE AR T AR BRIH PO S 254,
10 Ho KRB0 R B FH A AL ] & 2 IR lwai T
Tk BAKR 10% KA AR S, T2 004 s
FRVIFE B K e g o O RAE , o0 I AE S RS B 1/3 &b
A 1/3 A2z RS540, VI IRE B 258 5 Bk
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RFARALACHE B WAL R . AR5 B GAE T
3 H,

5 THHE REHESSH, WAHKRES%
SCHR[5 ] 485 TS FH 100 mg/(kg - d) 3 Hh2hdii 2
R 6 ] 45 T E R 25 13. 7 g/(kg - d) ;1
FARY R 25 T 55 45 i AR B AR K 782 T
10 X,

6 MRIFERR EOTIE TGS UG Bk B,
ZEMEFNE M HAVE T 4% 2 R P B [ E, T4
AR, HAR 2] - 70 CARFE LA TR AR

6.1 I IL-18 AT K BB bk L, B 5
WARAS 3 mL, WAL o SR O G2 1 A, e IR
R B U R

6.2 414! NLRP3 Casepase-1.IL-13 mR-
NA £ XK K ] Real-time PCR k. #2 B
RNA, 5 5% cDNA J5¥ 4, PCR WA 20 L,
P4 F.95 C HAZME 2 min, P45 ¥k 0 3R 5
(95 C 10 5,60 C 1 min)40 TG, @l i Hh £
95 C 155,60 C 60 s,95 C 15 s, L GADPH
NS BRELEH A5 3] H LR ) Ct{E, DL RQ (E R 3
AR F k8, RQ =222, 5|4 Invitrogen 2%
AlA L FAIINER A .

%1 Realtime PCR 5|#)% %

A 5]l K (bp)
NLRP3  Lii#:5'-CAGAAGCTGGGGTTGGTGAA-3’ 125
T :5'-CCCATGTCTCCAAGGGCATT-3’
Caspase-1 Lif#:5'-GTGGTTCCCTCAAGTTTTGC-3’ 154

Tif:5-CCGACTCTCCGAGAAAGATG-3’
IL-18 LUi#:5-CAGCTTTCGACAGTGAGGAGA-3’ 139
T U5 -TTGTCGAGATGCTGCTGTGA-3’
L1 :5-ACTTTGGCATCGTGGAAGGG-3’ 220
TU#:5'-ACATTGGGGGTAGGAACACG-3’

GAPDH

6.3 SABC 441l NLRP3 ,Caspase-1.IL-1B
EARE SHSHICRIT]. ANYIR (4 pm) B
& R IK B Z PR E A RPLER—$T(1: 100)
4 Cipi;PBS 31k 3 k,5 min/ik, il A8 ZFric
SEPLR 0,37 CIFE 1 h, [F L5 ¥E 3 W, &
SABC & &%1,37 CHEdE 30 min, [7] EiE¥E 3 I,
DAB {5, Z& /K 3853 vhdk , TR AN S Gy K, i
B R DIMEGEMEE FRIRE O AL E, DO T 1
PR U8 (L J0RE A PE 3R o

6.4 Western Blot 7% il 5 41 41 NLRP3
Casepase-1.IL-1B H A FiK SHMSHHK[8 ],
VKRB 2H R 25 LA LA W (8 2 1 T 0 ) 590 42 3O

FEE A A PSR 20 ~60 pg, UK B 5% it

B E M1 ~2 h, It ARPTER—$0(1:500 ~
1.000) ,4 Cid#, TBST iYL 10 min x 3 ;AT
HEARIC P =Pt (1:20 000), %60 min,
TBST i1 10 min x3 ¥k, TBST {59t 10 min J5 4L
SMNBOCHR R G, IR a5 R4 NS KE .

6.5 TUNEL 3Lkl B 21 21 41 is DNA 534515
O WA R (4 wm) WRLBES KA TEA S A B
T I B 1998 5185 0. 1% TritonX-100, 7K |98
A 10 min J5,PBS ¥t 2 i ; & A A n 50 uL
TUNEL ¥ i, 37 °C G H 60 min, PBS ¥t 3
i 5 i POD FHYEAS 5 F #e 7, 37 C #OLEH
20 min,PBS ¥t 3 i, JHHARKEY 10 s, ifiK ik,
Rk 1 ~2 s, Scott R #5 2 min, FKWYE,
FERGK GBI B R AT SR IR A A
o, TUNEL FHPEA0MIA% Jepri (o, 400 fOUEET, &
HBERCE AN #1010 DS HLEF, et TUNEL FH % 2
J, AR BHE R (% ) = (TUNEL P 20 il %5/
Y5 x100%

7 GiibeEdk R SPSS 13.0 St ak it
BRI AT BRRA x £s FR , £ 415080 LU /6
AT IE A K7 22 57 PERL G, Wl 1E A By 25 55 1
B W R SR Jr 240 B, 4] AR H
LSD ¥:55. P <0.05 NZEFAGITFE L.

# R

1 FAEREIMLGE IL18 FHEILK (£ 2) Hik
TFARY oA BRI M IL-1B & FH & (P <0.01),
SRR UL, A2 25 NS IL-1B 3 BRI (P <
0.01).

K2 BHKEIMWE IL1B SHEHE (ng/mL, x £s )

2451 n IL-1B8
BFEAR 10 0.223 +0.048
TR 9 0.290 +0.056 *
iz 9 0.227 +0.036%

ERE] 9 0.231 +0.029°
0 ST ARALE, "P <0.01; SR HE, 2P <0.01

2 KHKE'EHL NLRP3 Caspase-1 J% IL-
18 MRNA LKk (£ 3) ST ARALE, BRI
4 NLRP3 ,Caspase-1 J% IL-18 mRNA % ik
FHE (P <0.01) . SBIRIA HH, P45 2541 NL-
RP3 . Caspase-1 M IL-18 mRNA FEikFEAL (P <
0.01),
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£3 HHKR YL NLRP3 Caspase-1,
IL-18 mRNA FiALbE: (xxs )

415

n NLRP3 Caspase-1 IL-18
BFAR 6 1.1 £ 0.3 0.76 + 0.21 0.91 + 0.23
WA 6 11.9 £3.8° 10.57 = 1.23" 8.84 = 2.43"
i) 6 7.7 +1.1%  7.64 +0.48% 4.07 = 1.17%
gl 6 5.2 +1.9% 565 +1.72% 4.75 + 0.91°

ST ARA R, P <0. 01 ; SHIEIL %k, 2P <0. 01

3 K4 KEUFHY NLRP3,Caspase-1 J IL-
1B EHRILLK(F4,E1.2) BF A4 NLRP3
FE AW ., Caspase-1 J IL-1B 55 ik, AL 4]
NLRP3 =235 F B (8] J5t B s 40 i A2 B /NG 1 Bz 4
Jifi,Caspase-1 & IL-18 % WL B /N I Bz 240 i it
W SIRFARA L, iR NLRP3 Caspase-1 &
IL-1B FEH K IX YT & (P <0.01) . SHEAIAH AL,
Wi 452540 NLRP3 . Caspase-1 2 IL-1B 5%
(P<0.01),

R4 FHKREYHY NLRP3 Caspase-1 &
IL-1B FEHRAEIE (x5 )

415

n NLRP3 Caspase-1 IL-18
HFAR 6  0.11+0.03 0.10 £0.03 0.013 +0.004
BE 6  0.69:0.14"  0.83=0.15* 0.703 +0.144"
7§z 6 0.35+0.11%  0.59+0.16" 0.375+0.089°
el 6  0.32+0.09” 0.47+0.08”° 0.324+0.107"

e HEFARALE, P <0.01; SHEIAL L, 2P <0. 01

ey BA L. S
Fetd > .

5
HE:AD Jy NLRP3 K%

KO PEZG4DH L j&:tlﬂ‘éﬁz&@
&Q & 1\>3

KR

KBV 4141 NLRP3 Caspase-1 IL-1B ﬁél%@@

NLRP3

A B Cc D
kL

Caspase-1 > o <~ 10 KD
IL-1B8 R 17 KD
B-aCl  — —— —— 42 kD

WA HIRFARY ;B MR ;C HPHZH4L ;D Zhd
B2 Western Blot &l 7% 20 K BUE 4141 NLRP3 |
Caspase-1.IL-1p HEH ik

4 BAHFHS AN TUNEL Yy o B3 s (%
5, 3) BFEARMMNIDE TUNEL FHEEAIE. 5
BT ARG e, AR ZE 20 B R T 8, DATR) R 7k i
TEU/ING TR AN R (P <0.01) . SHRIY] H s
A5 2520 T i /N TUNEL B 208 B ik 20>, Bk %
A (P <0.05, P <0.01),

RS SUAKRRBFALU4N TUNEL Je @B b

(% ,xxs )

2 n BH: R
BFEAR 6 3.8%1.5
i 6 35.2+5.5*
[LE) 6 26.0+6.0%
] 6 23.6+6.8%"

o HEPFARALE P <00 SHABAHKESP <
0.05,%%P <0.01

KR
(SABC, x400)
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9N = (W —® $o ™ @ = : 8/ Y Y A B Ve 39, X
a ) ) ) e \ e ¢ . v o ® e Y00.2® 30
je 0y —% <0 ) ? A s < ’ KL
@ L Z @ \
ez A MRS s %o =0 \ S C) AL e D

A BT AL B BRI C R PT254L 5D Sy 2540 5 17 S Ir 4t 5 TUNEL BE4H
3 HARALAUNERIEL R (TUNEL, x400)

Wit

NLRP3 4JE/IMAS 55 IE S eI o B
PRI 22 08 493 A0 56 3 188X, A48 1% 1 4L M 4
ATP JRER FZIR 375 W 00 R A B — ZROM 56 240 it A1 5 ot
BAT, FTEE NLRP3 & AE /M A&, NLRP3/IL-18 il /&
CKD #F B EEF N, CKD g, /NS | 2 40
iR A4 B 3 i ) W AT i S 2 0T L B NLRP3 &
SiE/MASTEAR ' o SEFL/IN SRR PR A L /NS b R A
Jifi NLRP3 . Caspase-1.IL-1B } IL-18 % ik B & 14
5, FE B 9 0 B 2R 44k mi bR NLRP3 JE[K, UUO
ARG B /NG AR 0 I O R E 5T R,
UUO A5 K BB IIE 5 4 I 1 BH 55, e M R 7 3R ik 4
e, A4 3 ) T T JSEL D ] T 7 35 R A L R R AR kTR
FEGR R RER

Hua KF 25 40, o 25 i R 1 19 4 308 5 it
PR 25 A9 ik R A0 55 35 04 105 A0 1 5 5 44 % R
200 L9 e A 7 A R R T D R AR KO, BT
i NLRP3 1646, U % 20 i s ), 4035 9 0 24 o
Yang Y 2 RIE , A B (BB IR BTE  AE .
FIARSE) 8 3 il Toll # 32 {5 53 i 43 2F 1 47
8 R /AT Ak, B0 IL-1 B 43 06, DA T U8 4% 48 P 44
JH 23

CKD HEJibl 2" i 55 B, M A & s S,
PR IRIRASEE R, RET AR R R O, BT IR LR
T ML) 75 2 35 AR IEAR TS . FERT LR m 4 v 24
(Mo fRdr W RAT PSR CRH) R
A B S G AR AR T A SE 2 LU R B, Jr il
Jo MR EEH SR DGR LS BRORELES  RAT Y
Z:LAYE IS5 005 KB B AR AR A W LU RE TS
M DL g AR o I PR G A 75 7 7T A 3008
AR AR DG IR R

ABFSE 45 1 o, UUO KR 4141 NLRP3
Caspase-1 mRNA S 25 H /K- 54 T, DT i
HTIL-1B AFE R A A B A 2 R i i 4%

PERE T T, I RAEI 5 . A i 2 J7 mT B S 41 o)
NLRP3 # 4E /& 3 1k, T 3 & 41 21 NLRP3,
Caspase-1 7 135, FECE AL MG IL-18 %5
R FACE AR, WU AR5 3 AL i 5 07
%} NLRP3/ Caspase-1/IL-18 %7 84 FH , NLRP3
A RE SRR B 2 HS BT RIE B I s 2 —

NLRP3 4 it /)N 1A 3% 1% {fi Caspase-1 i 1k,
Caspase-1 AMYET Y] pro-IL-1B S BLEK 46 P H
T L7553 40 L T 2 L 1, 5 B0 M R 12 ( pyropto-
sis) , A FIF LB MR . bk UE T IR PR AR
T, e —Fh Rk Rl S SN A 4 R e P A T, e LU
To AR FE I RRAE XA 51 F 2, DNA #5455 F1 B4 45 e L
PIANSEASRRAE , 1 F 4 €0 i DNA W2, fifi L TUNEL
et JHYE X ST AR S TR R R, T
AL AR 1 ~2 nm BIEFLIE A, f6 40 B P9 2549 2
IL-1B R VLN TR, dE— 29 KRR . A
RS s AL 7 18 1 PR 3% NLRP3 28 /MATI
] Caspase-1 7rf3Kik, Il 42 TUNEL FHPE4H
HELUs /0, ) AR B A2 R It 3 ) IL-1 8 kK, 2
LR B 77 1T il L )R 45 NLRP3/ Caspase-1/Py-
roptosis i i, #iil Caspase-1 /1R MEJH T4
PLARAERIi

A2z 5 Al i 9 NLRP3 485 /IMA i IL-
18 /24 Jx Caspase-1 - RPER T, s B2 %
FER T (HARIEMLH] 153 2%, NLRP3 R AE/IMATE 1L
W PERERE T a5 T A TR

2 % x #
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