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[Abstract] IgA nephropathy is recognized as the most common primary glomerular disease, with up to
20%-40% of patients developing end-stage kidney disease within 20 years of onset. The deposition of IgAl-
containing immune complexes targeting glycosylation defects in the mesangial region and the subsequent
inflammation caused by T lymphocyte activation are considered as the main causes of IgA nephropathy, and
innate immunity is also involved in the pathogenesis. Nucleotide-binding oligomerization domain (NOD) -like
receptor protein 3 (NLRP3) is a newly discovered pattern recognition receptor expressed in renal intrinsic cells
such as renal tubular epithelial cells, mesangial cells, and podocytes. Activated by external stimuli, NLRP3 can
form NLRP3 inflammasomes with apoptosis-associated speck-like protein containing a caspase recruitment
domain (ASC). The NLRP3 inflammasome can activate cysteine aspartate-specific protease-1 (Caspase-1) ,

causing the maturation and release of interleukin-18 (IL-18) and interleukin-18 (IL-18) involved in
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inflammation. Increasing evidence has suggested that NLRP3 inflammasomes are involved in the pathogenesis
and progression of IgA nephropathy and associated with the damage of renal intrinsic cells such as podocytes,
mesangial cells, endothelial cells, and renal tubular epithelial cells. Chinese medicine can regulate inflammatory
cytokines and their signaling pathways by acting on NLRP3 inflammasomes and related molecules, exerting
therapeutic effects on IgA nephropathy. This article introduces the role of NLRP3 inflammasomes in IgA
nephropathy and reviews the clinical and experimental research progress of Chinese medicine intervention in [gA

nephropathy via NLRP3 inflammasomes, aiming to provide a reference for further research and application of

Chinese medicine intervention in the NLRP3 inflammasome as a new therapeutic target.
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FU NF-«kB #% %% 1 I NLRP3 % 5E /IMA LIS , S 3O iiF
2 5 240 i PR 1) 7= A s /b, 38 L 40 il NF-«B A 7
NLRP3 % 4 /] 1A B0 ok 803 TgA B s K BRI B 40t
P2 Hm] e R BL I

324 HEE HH RSN E AL Z0 R
o AR A B A 2 P TR O AE R BE R X T R X
AT AR5 FER 2, & B ILRR 8 o 08 1 2 R
530 % TSR N A R T R Z AR CDAT T 4
HE R I AL A B AR T 1gA B RIEE'E 2 IR
GRS K A .
2 0] DL ) NLRP3 R E /N R 09 8005, an i
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NLRP3,ASC, Caspase-1 fl IL-18 £ i5'®' . FEIRIT
TgA B9 J7 T, T 5 0T DUA 80 2% i TgA B /D BRUE
Bl 0, G D 2% 2 B AR 25 5 Oy R R ER IR A A
S I UE  HE DU 5 2 T RE BTG AKUNTE2 {5 5
RIERIT IgA BRMIER" . 58 R e B K
TgA B9 K B 24 h JR 3R (K It bR A 7= A BEAIR 1L
SRVIING IS = s N AN QI R L= N e o =1 1
ALB S5 BEA WA B HL b RAEN T IL-4 5
IL-17 (972 A=, o038 0T 42 8 5 DD e 5 T LA I & s 4%
U905 B 455, /N ER AR B TR Ak L R B AN i
Bl A AR FH AL AT RE 2 8 5 A i A0 WA AR 1 43 s
il NF-«B/NLRP3 & AE/IMA T 1k, DL IK 2 AR 3 1 241
21 R B0 B i SEE I OE R L T R
1A 0 S s W ) I MG o Tg A B KBRS /N I e A
JHL A7 A A 11 43 0, 8 F /N BR R R4 L 2 S A
NF-«B {5 5 F1 NLRP3 & ¥ /N & 1 36 ¥, 2 i 410 i
NLRP3 % £ /N K A 5C 85 F1 NF-«B #ll il 85 H «
(IkBa) .p-p65 .NLRP3,ASC . IL-18 Fll Caspase-1 [
Feik |, ek B R AE 1 H gt

325 MERTFR  (MAARFZ)ICHIIKFIER,
R BT R B BE R XU R R R Z K
IR F ARG IR A2, a2, B A8 &1
WFRANE , FEWE TS 2 DL IR F R A EF O
ERUAAEY . WK FREAIR (IR TR
PEGEAME Y . g PR 1 2 0T A R T gk R Ra S
IRE , 76K P AN R4 ) NLRP3 48 i /N 9 3805 Al
SEANE K 19 43 WA YA 9T KR OGT RTY L IR
K AL A C AL BE AR R (Mincle ) /M6 & 24 2
it (Syk ) /NF-«B {5 % i i# 98 5% B i 2355 1iE K B
B, B B AL SR E AN R NEE RIS,
B A 24 h JR & A & & . SCr. BUN . IL-18. IL-6,
TNF-a MDA . FLF& I &0l (LDH ) 7K - i I 25 B
. 1o % | Col 1 | Ly6g. Ki-67. Mincle. Syk.
p-NF-«B/NF-«B & [7KF-7 . g PR 28 ol A7 20k 1
W PR 93 B 9 X BRNF-wB {5 5 38 8% 300 il 14 Dy 2R 0 S
N, IF R R BB R A FEVRYT TgA B Y T L A
fiff 7517t 7% ROS Y 77 4 Fll NF-«kB J2 NLRP3 48 i /)N
R B & 2 5 TgA B IR 9 1F 8 1) J 22 L ) 35
1 0 PR 28 45 25 1 10 g A B /0N RO R0 ] 73 B 2
FIR i B T BE , BEL BT B /I Bk 3 58 | /N BKRE Ak A
B /INER B BB 1 4 R A AT T 0 A 5 AT R IR
B E R AL W B B KO RS i N2 A% 2 5 410
B WE NF-xB HI NLRP3 4 JE /N A A9 3075 5 AR E E
MCP-1 35 F1 LR 40 i 3 5 30 361 55 3% 09 36 1k
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Fi W 40 i Hh ROS 1 7= 2 F NLRP3 R %E /N & 19 16
b5 10 55 77 1 0 A6 B R B 4 i ROS (1 77 A2 Al
MCP-1 25 17K - 5 £ 75 i R 22 38 2o 41 i) ' 0k o
ROS /47 A= FIl NF-xB B2 NLRP3 48 it /)M 1 BT L 4F
TgA B s 1) 30 8 e #E LR AP 1

326 AZRHE AR Mgy et A
0 A T2 A, (Rl R AR B 28 )i 8k« R T €,
AN FE LA R E SR kR BRI B E
TR R AR SR NS BT Rg 2 AS
AW T M LAY, ©OIE B LA 2 R AR 1 2 B R
e LR BUEARMB P EERT . kB YK
(CK) & A2 1 1 35 22 ] WSOy 38 40 B 18 8 =9
5% 0 7~ CK7E PR B AR 1 TgA B B AL b 5 3R 97
YER, — Rl 38 i ) 2 10 5 1gA e B W &1
BB F AR, 5 — R R A &l ddY /AN B &
B AL s CK 14 85 72 AL A0 55 10 ) B 20 20 B 40 il Fn
B R TR B4 B 2 MR 40 R NLRP3 485 /IR 1Y) 38005
i E 3G N SIRT1 Ik 3 5 B WY 75 5, 91 & B WA
519 NLRP3 & M /MA I 457 . N2 A Rg, 7]
L 35 #10 #il NLRP3/Caspase-1 3 1% 1l il B /NS |
M FE T, BE T PR CTGF .a-SMA ,Collagen | (43
ik, DA S B B BE A AR PR A S AT
] %8 PE A5 T 550 51 A9 NLRP3 58 4iE /M A 3 1% 34 B
A EGRIEERT . A, NS A T I NF-xB/
NLRP3 i 6 £ (1335, M il AR M 5 48/ BV 412
RAE SN I8 1gG e 2 A oA, oo L 1
e Z A % (A B NS AT Rg,) 5 041 Bk
FH RT3 5 0 ) 92 S /)N M 38T NI S Al i
V55 AN V5 5 HK- 2 40 B 445

33 HhHEJT

331 Hiy EHRX7 AR, RIRIT IR E
BH KE K932 6 0 6 mE O L %0 R B IR AR
AT R AR R . BERIAIRIT IgA
P KRR RE Ul D TgA 7E 2 B DX R DU RR, B IR 2 21
NF-«B p-p65 .NLRP3  Caspase-1.IL-18 % ik ; % LPS
3% ) HK -2 40 Jfd B8 98 /> H: NF-«B p-p65 .NLRP3,
Caspase-1.IL-18 & ik . W5 Wow , J T F 5
SD K B LA B & 1k 4F 17 ALB #5718 P B /B
2 (CGN) A, B3R 7 4% 7] £ 21 W] B IR CGN A 7Y
K24 h JREE (A, 30/ 107 SCr.BUN &L JIH [ B 1
ok =R R R PR A M R B R N E S YT
R Wl R A L I R L L M CGN R
B IgG M C3 TLAR , Il 22 CGN A K B2 = Rl &
G 0, 40 ) 5 R B 3 )R, O 9 2 45 2R 11 (Desmin)
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Fak B4 N 2K 11 (Podocin) 78 B /N BR v ik, $EOR
P X CON AT K B B4 1 5 JE R 4 A 5
i TNF-o B0 38R RS 2 40 M, 0k 3 & 24 1 v I
P v R A0 TR 0, A4 A0 MR T, 962> Desmin A4
1 Podocin [ 2 1 22 35 , 400 1 12 1 B /N 3K B AR A5 7
K B IE 41 20 4A B NLRP3 | Caspase-1.,1L-13
() 2K 1 K S, 310 NLRP3 55 ASC 78 ¥ /) Bk H (i 3t
ENAE M, T 4400 IL-18 1 TL-18 f mRNA 7K
L B s B 24 0T R 0 A A, 9
NLRP3 R AE/NMATE A, H 2 68l 1 52 ) ] 25
B A ALK BLE 41 41 NLRP3, Caspase-1 J
IL-18 8 F1 Y 2235 , 15 21 o535 5 0 o 3 o A%, T v
15 ALB. [ % i A8 K 0 /> 24 h IR 2 F & & B AE
FH™ . TE TgA B K BURTLPS 7 5 1Y A2 40 Jif 451 47 A
R ep ) JUR 7 i a3 40 ] Desmin B9 #2358 /b 40
JiEL 98 T DA K 36 n 40 A 24 FL B B 11 (Nephrin) Al
Podocin 7K °F- , 2 35 2 4i i 1 47 5 E 2% 5E I Al
NE-«B il [kBa (B W 1L , [7 i 134 PPARy ™',

332 WEENKLYYE FEEELYHHAE
B ), i B AT A R KRR 254
A, BLA g5 AR 2 RN I E R Y DAk . 1K M S R IR
W, R AR L TR T B e B AR S8
e, 8 TR 9T 1gA BN RV B R 121k H =
VRSSO RE R BH Y TgA B R R A T R R
KR W AIR YT BN e R BB TS TR IR =
AN 36 IS RN LR R AV &3S A2
Il PR AE AR A8 AR T4 B AR H Y e T = IgA
B i /N BRI ALB 7K P, /20 28 PR, 0 il NLRP3 4
PR BTE , /0 IL-18  IL-18 48 4F [H 1 B i ; fig b
JEANM R T IR R TS AT 2 & A, W8 /D Caspase-3.
Caspase-8 . TNF-« %2 & 1 (TNFR1) fil TNF-« fJ %
K B AER AR T TgA B R BB AL BB
W R BRI SCr R A RIR , FHE I ALB,
U I A R AN BT R, L BL R 22— T B 2 a9
1A% 5K 3 11 752 4R (AT 1R )/Nephrin/AfE 52 14 [ 2
T2 4 T (c-Abl) 38 [ a0 4% 2 40 it R A i 4 0, 4
il 7 R ¥ TNF-o b H3Z /& TNFR1 #3235 , 4
T R A0S 0 22 8] 38 B S AL 2 —
A HE I o R e B A DR S R A AN M R R
F 1 45 15 , 18 & Nephrin, Podocin ., o -4 JIL 2 & 11 -4
(a-actinin-4) W20 8 122 (F-actin) 145

333 MAWZ ) RBAWMKHIHERL IS 5
FER LUl FERC AT SOH A, B (g
SCOPARE DI, BT B, BAE 4 iR IT 1gA

B s B A BB Bl R = ) T TR R R R A R R
Z 00 W Ry, ek 0 it PR ORI AR (R L B0 Il
CD3'T.CD4 T.CD8 T.CD4'/CD8 . IL-6 /K F'*", %
iK1l BAFF 7K1 0 45 24 B2 fF 5% S/, [ A il
KOTIRIT IgA BRI BE SR E K- E Bk R R
S5 H B 40 53 W TgA A7 QY S SEER A ORI AR
4% 5 RE AT A TgA B /s BRUER 11 DR BB /R &
X TgA UL AR, W] fE 5 98 95 Peyer /N 45 TGF-B/
Smad3, JF 1M 5 1 B ik 40 L TgA 2 )55 e g o6
B R TgA B /I BUBR 1 PR BB /N BR 3R X9
R0, 0] B 5 HH Y PPARG T B G 0 R 45 & 7
FI (L-FABP) ) 2R 3k , 5 171 20 36 40 £k I 380/ ™ 5 fig
JE T IgA B R K BB /N BR R 41 i Nephrin . CD2AP
B 2R JETY R 4THE Podocin Al a-actinin-4 235,
B A 1L ¥ B7-1 7K 70, B AIK ' 41 20 NLRP3 & [ Al
mRNA iK', 125 1 Hil IgA B % 155 5 NLRP3 %
SiE /IR (9 BIF G2 ML D0 5 R RRS b e
4 NEERE

B XT3 ) Tg A B s & s S it Jé 1 45 A A1 kAT
THRATZ A B IRIT IS, AR 4 A2 40 i A B )
AE A543 i 0 B A B e AR R 4 SUTE S o A AR A
N H 5 B S B R R B
i B S U G T S R 5 Ay
= 24 T 1 IgA ' s JE 40 i 460 47 e ke 1) R 9 A2 400 L
ol /0 2 1 PR B9 Y . NLRP3 48 /A 1k J2: IgA
B 9 B 2H 2 5% 1k A 405 1Y) T A B AL L 7 TgA R
HERR B /NG L R A0 AN A S S A A A
T UL NLRP3 4 AE /A TG AL, Z2 5 200 it 38 5 L N J
20 G 454 403 R L 2% B 0 42 55 NLRP3 48 JiE /N AR 38 375 AH
Ko 184 Ak L X SR E ZINA 1) S 2 1A TSR I 2 2
£E e R A W) B IL-1 F1 Caspase-1 |, 35> B
U2 rh 2 B D) Kb 2 2 7 B A NLRP3 &
i /NI AR T R HE A B R B VR T PR R PL I &
PR AT o T T £ 45 NLRP3 48 5 /MK B0 B4 A2 LA
Ko b F AR TR #E 45 . NLRP3 4 AE /MA K A7 56 2 1
g TgA B SR AL T T A IR T B AN o o 24 g o
NLRP3 % i /MA I 1% AL 7E TgA B I6 I Hh A 1R
KW 1 ABR KA A 5 it — 2D W5 S A2 48 B+
SEVE | R RO BT NLRP3 4 55 /MA 15 1k 54 v 25 K
i HORS oV FHAIL D, AU TgA B B Al 2000 48 BHL
M Thae ik .

(&% k]
[1] ANTON-PAMPOLS P, DIAZ-REQUENA C,

- 275 -



530 B4 6 W] HEXBAFZRS Vol. 30, No. 6
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[2]

[4]

[10]

[11]

[12]

[13]

[14]

MARTINEZ-VALENZUELA L, et al. The role of
inflammasomes in glomerulonephritis [J]. Int J Mol
Sci, 2022,23(8):4208.

KELLEY N, JELTEMA D, DUAN Y, et al. The
NLRP3 inflammasome: An overview of mechanisms
of activation and regulation[]]. Int J Mol Sci,2019,20
(13):3328.

KIM Y G, KIM S M, KIM K P, et al. The role of
inflammasome-dependent and inflammasome-
independent NLRP3 in the kidney [J]. Cells, 2019, 8
(11):1389.

QIU Y Y, TANG L Q. Roles of the NLRP3

inflammasome in the pathogenesis of diabetic
nephropathy[]] Pharmacol Res,2016,114:251-264.
KE B, SHEN W, FANG X, et al. The NLPR3
inflammasome and obesity-related kidney disease[J]. J
Cell Mol Med,2018,22(1):16-24.

PENG W, PEI G Q, TANG Y, et al. I[gA1 deposition
may induce NLRP3 expression and macrophage
transdifferentiation of podocyte in IgA nephropathy
[J].J Transl Med,2019,17(1) :406.

WU X, Zhao L, Li K, et al. The role of NLRP3
inflfflammasome in IgA nephropathy [J]. Medicina,
2022,59(1):82.

WU C Y, HUA K F, YANG S R, et al. Tris DBA
ameliorates IgA nephropathy by blunting the activating
signal of NLRP3 inflammasome through SIRT1- and
SIRT3-mediated autophagy induction [J]. J Cell Mol
Med,2020,24(23):13609-13622.

TSAI Y L, HUA K F, CHEN A, et al. NLRP3

inflammasome: Pathogenic role and potential
therapeutic target for IgA nephropathy[J]. Sci Rep,
2017,7(1):41123.

SHEN M, PAN X, GAO Y, et al. LncRNA CRNDE
exacerbates IgA nephropathy progression by promoting
NLRP3 inflflammasome activation in macrophages
[J]. Immunol Investig,2022,51(5):1515-1527.
RATE, R T Y, GF L IgA B R E SR N
microRNA-223 \NLRP3 /K V- 15 ' [] J5t 2T 2fi {119 AH 5
PELT]. o E BACRE 2 235 ,2022,32(2) :32-37.

B U A BRI, A . TgA B AR I A
PR H NLRP3 9 2 1K [ 55 52 7 F R B8 O A e R [
3 R 2 2 R 2R, 2022,42(5) :394,415-419.
B4l NLRP3 \IL-18 7£ IgA ' L& P 4 4Urp i 3R 5k
K5 A HAE AR MCP-1 1 E R [D]. Kb hrg K
2,2014.

EL KAROUI K ,HILL G S, KARRAS A, et al. Focal

segmental glomerulosclerosis plays a major role in the

- 276 -

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

progression of IgA nephropathy. I . Light microscopic
and clinical studies [J]. Kidney Int, 2011, 79 (6) :
643-654.

HILL G S, KAROUI K E, KARRAS A, et al. Focal
segmental glomerulosclerosis plays a major role in the
progression of IgA nephropathy. I
Immunohistochemical studies[J]. Kidney Int, 2011, 79
(6):635-642.

MENON M C, CHUANG P Y, HE J C. Role of
podocyte injury in IgA nephropathy [J]. Contrib
Nephrol,2013,181:41-51.

EBEFORS K, BERGWALL L, NYSTROM J. The
glomerulus according to the mesangium [J]. Front
Med,2021,8(1):740527.

SHEN J, WU Q, LIANG T, et al. TRIM40 inhibits
IgAl-induced proliferation of glomerular mesangial
cells by inactivating NLRP3 inflammasome through
ubiquitination[J]. Mol Immunol,2021,140:225-232.
TEE, e, ik, 45 . miR-223 38 1 7 4% NLRP3 %
JiE /N G REBR R A R B 5 [ 7). R
] 58 24 2 7, 2020, 36(24) :2960-2965.

KUSANO T, TAKANO H, KANG D, et al
Endothelial cell injury in acute and chronic glomerular
lesions in patients with IgA nephropathy [J]. Hum
Pathol,2016,49:135-144.

ZHAT Y, LONG X, GAO J, et al. Elevated endostatin
expression is regulated by the pIgA immune complex
and associated with disease severity of IgA
nephropathy [J]. Kidney Blood Press Res, 2021, 46
(1):31-40.

MAKITA Y, SUZUKI H, NAKANO D, et al.
Glomerular deposition of galactose-deficient IgA1l-
containing immune complexes via glomerular
endothelial cell injuries [J]. Nephrol Dial Transplant,
2022,37(9):1629-1636.

LI L,QIAN K,SUN Y, et al. Omarigliptin ameliorated
high nucleotide

glucose-induced oligomerization

domain-like receptor protein 3 (NLRP3)
inflammasome activation through activating adenosine
monophosphate-activated protein kinase o (AMPKa)
in renal glomerular endothelial cells [J].
Bioengineered,2021,12(1):4805-4815.
MOLLER-HACKBARTH K, DABAGHIE D,
CHARRIN E, et al. Retinoic acid receptor responderl
promotes development of glomerular diseases via the
nuclear factor-«B signaling pathway [J]. Kidney Int,
2021,100(4):809-823.

LEUNG J, LAI K N, TANG S. Role of mesangial-



530 B4 6 W] HEXBAFZRS Vol. 30, No. 6
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[27]

[28]

[29]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

podocytic-tubular cross-talk in IgA nephropathy [J].
Semin Nephrol,2018,38(5) :485-495.

ZHANG J, ZHOU R, MI Y, et al. Role of human
mesangial-tubular crosstalk in secretory IgA-induced
IgA nephropathy[J]. Kidney Blood Press Res,2021,46
(3):286-297.

CHUN J, CHUNG H, WANG X, et al. NLRP3
localizes to the tubular epithelium in human kidney
and correlates with outcome in IgA nephropathy [J].
Sci Rep,2016,20(6) :24667.

GAO C, WANG D, ZHANG Y, et al. Kaurane and
abietane diterpenoids from the roots of Tripterygium
wilfordii and their cytotoxic evaluation [J].
Med Chem Lett,2016,26(12):2942-2946.
XA EE SFBUR, 55 . A AR W R oy B L2
B PEOEE HERELT]. KRR 5T %, 2019, 31
(12):2170-2181.

Whige, 2= Ut s 3L, 55 . B A BRI S AN OCAR 5 7%
SHLH B BRI ] AR R 25T, 2021,39(5)
184-187.

BeULER BB A UK A TR A 2k A il it
P 22 5% A5 5 30 I 2 A W AN R R oRE S (). R
2G4 1 ,2023,39(1) : 153-160.

Wros i, e I By, BXOR BR LFRA THE Y R 2 BRI S o)
FKOF AL B 5T o e (0], b BE 25 ,2017,39(12)
1884-1888.

JAl WA, S 7R 8 i Y3 XT TgA B R R
1B DR 15 RO NLRP3 g i /R 52 [T ], i
&2 B 241, 2020,45(12) : 1593-1597,1601.

HE L, PENG X, LIU G, et al. Anti-inflammatory

Bioorg

effects of triptolide on IgA nephropathy in rats [J].
Immunopharmacol Immunotoxicol, 2015, 37 (5) :
421-427.

A A A R B S TN R LD T A T
Jib Jeq A FH ML Y O o adE R (U] o RE 25, 2021, 52
(14):4372-4385.

XIN W, WANG Q, ZHANG D, et al. A new
mechanism of inhibition of IL-13 secretion by celastrol
through the NLRP3 inflammasome pathway[J]. Eur J
Pharmacol,2017,814:240-247.

XIFE, BRI . E LD R % IgA B K BRIk 4 2
1 Notch {5 7 i 1§ 5 B2 W A5 [T]. H R E 2%,
2016,45(25):3457-3461.

HE RORT, EAR . S 2 B B 2 F
FEtELT]. A 2501 ,2022,31(15) : J5 4 1-J5 4 S.
YANG W, LI H, CONG X, et al. Baicalin attenuates
inflammation and

lipopolysaccharide induced

apoptosis of cow mammary epithelial cells by

[40]

[44]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

regulating NF- «B and HSP72 [J]. Int
Immunopharmacol,2016,40:139-145.
B, AR A B, AR L BES H X NLRP3 4 9E /b
A58 LA I 20H A T 0 4 R B AL S (D). e
Ak 12018,34(2):93-100,114.
TR IV SRR . B R 22 B = IR
5 S 00 N R 401 NIMA AR 6 2 (13 7(NEK7) %
ik il Nod £ 52 /K %K 1 3 (NLRP3) 4 5 /N B s (1],
TN R 2 K 2k 244, 2021,38(3) :556-561.
IO, 5K 2, DelR & EAS T NR 2 M (LPS) i &
MR R Z A B 2R b i R E T L] 3 e A4
Kt (BE2E ) ,2019,37(2) - 104-107, 123.
BN IRTEAS PG, S DU TgA B R R
NF-«B/NLRP3 i % N Z B3 A pg sz (1] A
%7,2022,50(8):940-945.
i dh AL ARV BB B AR I A N BR
R KB 0B U8 T° &% NLRP3/Caspase-1 il i /) 5% I
[J]. hE B4R 24 75,2021 ,41(23) :5287-5291.
JEROG, EH, D50, % (PR R ko g
SAEETELT]. HEEE,2016,39(7) 1 1541-1544.
ERRLL, R . AR T P 2 o B A S AR I
FET]. R ,2019,50(22) : 5419-5423.
A WIS B P B T R (D).
MR 2% ,2022,43(11):3095-3098.
Xt Bk fil, R5Eo0, % AESFEXT LPSIE B
MW 240 M 2 S A5 0 AN B TR P 2R i B [T]. S I
% ,2021,36(1):47-50.
SR, T3 IR RS . AR TR BB ek R
0 4G A K AR LT AL A OC T T R GA LT KR
25,2016,20(8) : 1446-1449.
BT, A ot . [ AR T K % ROS i
NLRP3 % hiE /N A U 5 TgA B 45315 ML il 1% 55 56 F 5%
(I, H I A At i) 2% 44 7, 2020, 38(3) : 308-313.
PR IR IR HAETT R R e R B R A
AR BURE B VR R BLI (D). st 2k,
2019,35(12):1022-1029.
AR e, b KA L R T 2 B B A ML A 5 3k
JElI]. TR B2 K75 4,2021,38(4) : 89-92.
NWFLT i 8, SR, %5 HE sy o K 2 B AF
gEHE R [J). & B B 25 K2 2F i, 2020, 39(6) -
89-93.
Ji R TR R 5 MR T ORI LR AR AL
il B4 R I g R (0], SRR b 2 W5 S S0 kL 2017,
31(3):80-83.
A IR, A GREF S A R Y e T
X HK-2 20 i 458 5 5 NLRP3 38 i 19 52w [ 7], o [ i
PR 25 B2 56972 ,2023,28(5) : 481-488.
TR M /N IF BRI, 5 . 3T Caspase-1 i il £ 7=
< 277 -



530 B4 6 W] HEXBAFZRS Vol. 30, No. 6
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[57]

[58]

[61]

[62]

[63]

[64]

[71]

75 5 38 % PR HE T X IR 2 15 5 RAW264. 7 21 il
SE A0 AR (3], I S g o 2k, 2022, 38
(13):1574-1578.

KV, BRI RE . AR T 0 ) NLRP3 4 AE /) 4
WO IR T MRL/Ipr /N BURIE L' 22 (1], b | fp i o7
%435,2021,37(17):2082-2086.

VE U, kA A, PE SRRk, 45 . B8 T 17 38 2 7 55 NLRP3
TR Tg AW AR L /)N BRSO SN A AR AR R LT . B
PE2F 4 ,2020,36(10) :870-876.

MA D, ZHANG L, LI L. Anti-inflammatory effects
and underlying mechanisms of epimedium extracts[J].
Prog Biochem Biophys,2020,47(8):685-699.
REHE, S X, R R AMPK R
JIg 7 TR 75 5 1 B /NG b R R ok AR A LT ). T
S BILAE %5, 2022,38(1) : 113-121.

FRZL, X, AR IR A X SE B TgA R R
HAE AR DCHL I L], b [ e R 2R ik, 2017, 27
(1):73-78.

AR L RS R R AR X TgA e R RLET 2 A6 A S
FCRE A 8 5 AT LI ]. g =2 2 i, 2018, 34(5)
385-392.

ZHANG L, WANG X Z, LI Y S, et al. Icariin
ameliorates IgA nephropathy by inhibition of nuclear
factor kappa b/NlIrp3 pathway [J]. FEBS Open Bio,
2017,7(1):54-63.

WRAR B, RC, 22Kk EE 45 5 8 R RHAT A
o AU AR I PL RO B SE R D], /24,2022, 53
(7):2164-2173.

WANG F, GAO Q, YANG J, et al. Artemisinin
suppresses myocardial ischemia-reperfusion injury via
NLRP3
Biochem,2020,474(1/2):171-180.

W o . 75 R X TgA B /I BRI TR T AR T LR
(D). PE M . R AR, 2022,

FIAEE . 75 8 RIS 2 JE s A 50 AR XS TgA
PR IR ST (D). T« P B 25K 2%, 2019.

BAI L, LI J, LI H, et al. Renoprotective effects of

inflammasome mechanism [J]. Mol Cell

artemisinin and  hydroxychloroquine combination
therapy on IgA nephropathy via suppressing NF- «B
signaling and NLRP3 inflammasome activation by
exosomes in rats[ J]. Biochem Pharmacol, 2019, 169:
113619.

T P0G LB, AE W IR A W) A A G RIT 5Y  Je
[T, B I B R ) 2 41, 2020, 28(6) : 644-650.
AW, 0] 34, JEAT L 55 . M IR TR 0 24 B T Bt &
TEEALERI AT S [T]. = B P BE 2 Be 2 4l , 2020, 43
(6):92-98.

JIANG X,LU Z,ZHANG Q,et al. Osthole: A potential

- 278 -

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[81]

[84]

AMPK agonist that inhibits NLRP3 inflammasome
activation by regulating mitochondrial homeostasis for
combating rheumatoid arthritis [1].
2023,110(2) :154640.
T, 19, EH5Y , %5 . I K 7 Z 7 Mincle/Syk/
NF-«B {55 = il i % 0 258 5 ik R R R 7 AR T[],
L EE 2 ,2023,29(3) : 380-387.

JRFS AW AL e R TR R IR R R
NF-«B {5 53l #% A 5 0 2AE B s2 g L], rhAerp
BE245% T ,2023,41(1):201-205,291.

HUA K F, YANG S M, KAO T Y, et al. Osthole

Phytomedicine,

mitigates progressive IgA nephropathy by inhibiting
reactive oxygen species generation and NF-«B/NLRP3
pathway[ J]. PLoS One,2013,8(10):e77794.

CHEN J, WU H, WANG Q, et al. Ginsenoside
metabolite compound k alleviates adjuvant-induced
arthritis by suppressing T cell activation [J].
Inflammation,2014,37(5):1608-1615.

WU CY,HUAK F,HSU W H,et al. IgA Nephropathy
benefits from compound k treatment by inhibiting
NF- kB/NLRP3 inflammasome and enhancing autophagy
and SIRT1[J]. J Immunol,2020,205(1):202-212.
WA BRAL NI . NS 2 Re, 70 #l NLRP3/Caspase-1
W EEHCHT B A AL ARG (1] R R K A2
#2,2023,29(4) :398-405.

S, W44, 280 % . NS 814 NLRP3 R 1k
PTG AR HTLD D, v R BE R R 42 2 i, 2016, 47
(5):614-618.

VFIR R, 3L 3ChE . A2 B il 3T NF-«<B/NLRP3
WARPCE RIS RN E ML), DR BEAR
F4,2022,50(6) :832-836.

A MBS, £ LA B a7 S [ A
0 NLRP3 48 4 /N P G 47 57 75 -5 1 HK -2 200 Jid 452
Pi 3] I B B 25 2 Jk Gk, 2020, 40 (2) : 141-
144,167.

LI H, LU R, PANG Y, et al. Zhen-Wu-Tang protects
IgA nephropathy in rats by regulating exosomes to
inhibit NF-«B/NLRP3 pathway [J]. Front Pharmacol,
2020,11:1080.

XN ZE A B T LRI B WE/NLRP3 X8 4 1 /)
BRERBEFELD]. )M ) M BE 2R, 2019.

XUE ST R4l R R FF, % . 3L T NLRP3/Caspase-1/IL-
13 9 i 30 5 4 8 b 0t 3 A0 L v o Bl 8 3 R K R
BB (7], o [ o R Sl B o 2Rk, 2022, 28(3)
357-361,421.

LIU B, HE Y, LU R, et al. Zhen-wu-tang protects
against podocyte injury in rats with IgA nephropathy
via PPARY/NF- kB pathway [ J]. Biomed Pharmacother,



530 B4 6 W] HEXBAFZRS Vol. 30, No. 6
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[90]

[91]

[92]

2018,101:635-647.
LI AR A R AR L % T
PG R L], v VE BE S A R 24 R, 2019,
20(12):1127-1128.

e R W R R B YA IR YT N B R R IgA B
B IR/ Hr [T, Y = ,2017,32(5):619-621.
XA, S IR, U754 . 2k NLRP3 48 MR 45 58
RS AS LW U X Tg A /0N BB FIE AR B LR [T ).
e R EE 2 7, 2018,33(5) : 1746-1751.

XA A . 3 BB 4 7% A 45 ATIR/Nephrin/c-Abl
I P TIgA B R AN B AL (D] Ll
B 2K, 2019.

NI A7, e, 45 . A 45 )7 1697 1gA B AR
HIG R [T]. Ll b PR 2 24 3K 2017, 51 (3 T
1):93-97.

P S S e N R S T O N B op
1L B 41 B 3% A6 PR i s2 e (7], v b g P A5
ki ,2017,18(1):30-33.

O, AR Pk, &L BT R G R 45 5T [
A L IR YT IgA BRI - FHLII [T ). rh e rh s 24
Z474,2016,31(8):3282-3286.

TR B, ] 7 BE L AR GE 45 5 X IgA B /N B Peyer
NG Bk B AN TgA ZE 0 B 4 i S2 ma [T ], DY )1 R 2

[93]

[95]

[97]

[98]

AR PR, 2016,47(3) :337-341.
R HE P A, A L P 2 [ A 45 X TgA
95 /N BRI S FL R (4 S 98 R 5 L], Ui K2
A PERE R, 2017,48(2):210-215.
FEIL WA WK, L BTN BN B 8 AN 4%
75 % IgA ¥ 95 K B Nephrin F1 CD2AP 3 35 (1 52 i
(J]. o ] o v B 45 5 B 9 2 5, 2018, 19(5) : 388-
390, 54 1.
MR, S B R, 25 . R T BE Y [ A 4%
J7 % IgA ¥ 9% K Bl Podocin mRNA Fll « -actinin-
4mRNA 35 B 5w [T, 1 48 b S 25 K2 22 i,
2019,43(3):301-307.
P . FEF RO IS Y AR 3 45 O X IgA B K
R A2 4l B podocin , a-actinin-4 Fl UL B7-1 3¢ 3k (152
M [D]. 1. R B2 R4 ,2019.
g A, S, TR R . T A 450 0 TgA B /N R
NLRP3 i 52 0 [T]. 1 ¥ o 5 25 2% i, 2020, 54 (3
FJ1):183-185.
XKk 5, XN BRES B, 55 . LT 2SR 1
rh s 245 T T g A B e 2 Al B B SR kSR ] b
ST 22K, 2024,30(4) : 198-208.

[ZRERE &I

+ 279 -



