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Abstract

Diabetes nephropathy is the main complication and death cause of diabetes. With the increase of
people’s sugar intake, the number of diabetes patients has increased rapidly, and the incidence
rate of diabetes nephropathy has also increased year by year. In some countries or regions, di-
abetes nephropathy has become the leading cause of end-stage renal disease. In addition to being
an important cause of end-stage renal disease, it will also significantly increase the risk of cere-
brovascular disease and all-cause death in diabetes patients. In general, poor management will
seriously affect the quality of life of patients, the happiness index of their families and bring a huge
burden to the social medical system. The early treatment of diabetes nephropathy is mainly to
reduce blood pressure and glucose, while the late treatment of diabetes nephropathy is mainly
renal replacement therapy such as hemodialysis, peritoneal dialysis and kidney transplantation,
but the treatment effect is not ideal. The pathogenesis of diabetes nephropathy is complex, and it
is not clear yet. Therefore, it is particularly important to deeply understand the occurrence and
development of diabetes nephropathy and find new therapeutic targets. In the past, it was thought
that diabetes nephropathy was caused by metabolic and hemodynamic changes. In recent years,
in-depth studies have shown that the etiology of diabetes nephropathy is multifactorial, and the
inflammatory mechanism also plays a key role in the development of diabetes nephropathy. As a
newly discovered programmed cell death mode, pyroptosis has been widely reported to partici-
pate in the occurrence and development of a variety of inflammatory diseases in recent years. It is
also considered to be an important factor in the occurrence and development of diabetes nephro-
pathy, and has been widely concerned in recent years. In this review, the characteristics, molecu-
lar mechanism of cell death and its relationship with diabetes nephropathy were discussed to cla-
rify its research value as a potential therapeutic target for diabetes nephropathy.
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1. 518

SEERME R B AR SR N, [ BRRE PR P X A 43 (International Diabetes Federation, IDF) 8 45 Hi:
BRI 21 tH 2 KR PR SRRk DA R —, HAE N E KR 8 S8k 5 7 4 NI
[1]. ¥ IDF M, 13 4FJ5 e A 8 Ll aT REIA B\ 7y 2 —,  BEIRE B3 v 30%~40% 23[R A
DN [2] [3]. DN EHmHLHIE A, MAReAE . HATAH DN FRBHLHIBR T iiksh /124w
S BRI, BRI R LA, R R . KR IESS, UM RS S5 T DN )
KA RKIE, MHRFIHARE T FEER TG HAE KT B1 (TGFAL). 254k HE A KK F(CTGF). [fE %
sk I M A A KFE T (VEGF). W (ET). RiZIRER (PG) M —A L Z(NO)SE . el JAH FL 54 i Al
2y, (RHEE LU NS BRI R R [4]. AAREE T AR NUTAE R B DL — Rl JORE VR4 AE T R, ik
RIAFIET DN HIRAE SR RS RE . KREFFFIEH, EbE. S0, FEE 2= 55 2 vl G 40l 5%
SE IR T AT 5 R AN T, (R adh 0 ) R 5]
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2. HHRREET#BhLA

4 i £ 7 (pyroptosis) /& 1t 4F >k & L) —F4 B gasdermin /15 A 48 14 > JDE R Al (F2 227 caspase-1.
4. 5. 1R FPPELEMst T 720, AR AR AR T )[R o R Bl A A1 R R 6] [7]. FEJRBE T E
ROV, TER8 T vl OSSR 40 MM b s 3 S e 24 . PRI, SRR A MET.
YA T2 N A Ul P AR @ B, IRl P AR BT V)% GSDMD 5, 7RI B LI, 53k
I R RBR AN IR TBOK & 4 WA R PE R, 04 IL-18 1 1L-18 [8].

HHT, BRI 2 BRI FUE S M A TR 18 M 28 MR IR R AR i FR A AN il Z AL FH - Caspase X
Jt&. GSDMD. # PE/IMAH A T fe B b 1 B B2 2 5043 [9] [10]. dHRAE T4 ud@ ik b, #5E 45T Nod
FEZ AR 1 3 (Nod-like receptor protein 3, NLRP3). caspase-1 PA & gasdermin D 9 N i &5 £ 45(GSDMD-N)
LN AR IS R A AR T E BAREE[11] . TS S5V 2B I R E R RIS, Shahzad 1 IRTERE R
ANER PR hod L B R caspase FIFRIOAE X EE, K ELHNH] caspase-1 #E2% T DN fBEfE, ZAFF 4R
FHIFE DN iR T T OB E A o NLRP3 /E N — MR 3244, AMEAELE T R s diffrr,
AT EAEE A, R, BNERRIEGIM . BBk A N A BEARR 2K
TSR] Be A AR T HIAAAE, (HHEANHI A —E e, —ERNETAGHARZKEKkSS
W, ZRBFINBZ BRI AR 2 R RN .

2.1 BUARNET-SERR S

Ba%& DN MR, JEARAT A R g, BB IL R B /N RS e B (1 2 B ok i = =, b g
S A S LR N R R R RS B B . SRR SR AR, BAARZER S RIG TR ST, g
JL A7 A AT o S B AL FE A F1[12]. Dimas GG 25 78 & B DN 8 [ R B2 2E 5 2 41 i $i kb 2 45
PRI RS AT B AR S, SRR B /INER S AN BR (1451425 2 DN [ 3R [13]. AW 7S KRB DN R4, 2
Y5 5 /N L R A I 2R R Th BE P L RS I, AR ATP SR 2R N E%, AP EY) nephrin
A1 podocin (7 T £ 4HARZALFLRG MR E RO A7 F)MRIAFEC, LI RaG . HR, MkERET. ik
&b, DN #FEHi%E NLRP3 HIiHAL, 55 3K Hi(insulin resistance, IR)INGE, 3 7 B R [ A 40 o 453475 P09
AL —. R ANIAE IR 8 2R B U LA, L ThREAN S5 44 1) S50 5 1 2 R B 3R A5 S B R TS
P, JGHZ S IRSUPIBK/AKL 15 5 il B IEVEAR T % VISR [14] [15]. FAMBA SLIGHkIE 1 e sl
H caspase-11/caspase-4 /5, HHEIRA N caspase-11/caspase-4. GSDMD-N. NF-kB. IL-15 F1 IL-18
IRk R . B, RARKETA S MERAN T, LT IEARAET . IR, IRSI/PI3K/AKL 15
5T PR I T BB G SRE M S AN %5, AEZE DN [ .

2.2. RIRAAETSHEREER

B /NER R A R (GMCs) 2 15 E [ A 40, 75 SRRIRES T T 5 3 0 9RE S8 51 1 /N ER R I 4 it A
K S PRAN IS o A et L T VA8 3 R R R R A e M S AR I T BB, B U DI Re R
B, WM GMCs 7 DN [R5 B /EH . TLRA/NF-xB/NLRP3 {5 547 b il N5 S KR A
LT S 5 486 m, % ) NLRP3 #8545 175 MCC50 AT LA NLRP3 8 hiE 4G4k, , BRI 2 e ot g,
PHAE LT b K . 1S40 4550 B MR S S NLRP3 76 RN 2215, & B0 IR v b vl ol i
ROS-TXNIP-NLRP3-1L-18 #JiE/MA(E Si@E /5 DN SE R M AR A . T2 2 S5 RS 2 AE B 7T T R I
FEAIRAS T GMCs A2 41 -2 7] AT BEA77EAH FLAE FH , 1% FH ELVE X DN & AR R e mT RE A F 28 3L,
B BARHLH] ARG . I8 5> B GMCs SRIR 4 A4 A FH T 2 40 B 1) SE B8 15t Ahub Ak mT LA
GMCs 5 & 4 2 [A] {1 AH ELAT R B/ INBERR T DA bl 5 5 GMICs SRR (1 S il A4 xof S A PR PR 45245 , - ]IS
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5% /N BERR AT B A AN AT S TGFAL-PL3K/AKT 3 42 4 %5f JE 4 M () 4P VE I [16] . 0 SEER A 5%
Fl MCC950 #11l] NLRP3 28 JEEMRSIG, MIMIRER T SRS B S /INER R EIE A DL B IE A 45 44k .

2.3. B/IVE ERMAMBET SHERFE R

[ P 2 Rk IE T NLRP3/caspase-1/1L-14 {5 5l BN S 1 s i & B AE S N B ANVE L4
PIFAH[6] [17] TERE PRI B i A 8 /N bR R N B I /N B B S (HK-2) i, B /N b R 240 1 3 A 4
(ROS)L &4, I A RAA DT AN BHE FRIGBR A, 73 ROS i E&E M NLRP3. IL-18 Il TGF-A 1)1
FIE, 0] ROS W 2iti e FikAR4k, ZEkifk ROS 4] BEA S0 Bt Sk 85 (1 AH FLAE FH 25 1 (TXNIP)/NLRP3
RS/ NE ERE AR, Sk DN /NS4 [18] [19]. DAL, WIHIERS ROS/TXNIP/NLRP3 155
WA T NE E AR T AR, DN HE /NS ERE TR IEIT TLRA/NF-«B {5 5@ 5 5
GSDMD F/i-5. TLRs [F3#0E 2 98 AE A K ORI 40 £ T Bl Rl 38, GSDMD E N4t R T2 (AT 3
7£ DN & TLR4 #1 GSDMD ¥ i 2 B /NE R i 2R K [20]. B FUifiE 17— FhoBif circRNA R
CircACTR2, & AJ LAV vy 1 4 WE 175 - 10 o B /NP AL A A T2 [21], W LA DN IR HLEE W] 2 DN
FRAEHT IR TT RIS S AL 1R WA .

2.4. BINRA R AREEE T SHRRE E %

B NER P R 4R 2 S AU B R, [R5 I B 2 5 5 1S N BRI 4 i e B

R, A5 2B i B A RE RS2 . Shahzad ZE7ERE FR 73 5 A db/db /)N BRI B /INER P Rz 40 M mhouE 452

#| NLRP3. caspase-1, 1Ml NLRP3 J% caspase-1 [¥IZ&iAHH v] A RisAe A B 4f i a5 [22] . ALK

T B - 6 % BB P (R A% s B 2 (SGLT2) 4 il 741 A JIk K: JIK g -4 (DPP4) 410 i) 771) ¥ ¢ & 4 FH ] R i

NLRP3/ASC HAEMA A, T AN AT @ 0 5 N 1B 16753 caspase-1. GSDMD [ T, M

RS A R A AR TC[23] XA REET-S 5 7 DN B /NER A R M 4% . DRItL, IR ) caspase-1
fIZ5xt vy DN A B EE Y

3. [REE

AR R IR IE LS 7] caspase-1 475 240 M A5 T IR WE PR B0 /) BR ) S Al A 475 [24] . Bk z
b, LSRRI N R RIEHY T ZAFAE B R SO DB L AKUGSK-34 5 5l %, 1%
T ROAE R SE A SIS N, AT B4 PRI 95 K6 9T 1 I [25] . Wang S8R 70 A DAL 5 R i g 410
1l NLRP3 JEAE/NMA G, AT ks 75 T (05 /N ER R B ARG . AL RN ECM AR R [26]

S AR TAR N — R R P PR TR EER T S R, AR TS5 DN R AR RE .
AR B AR T/ S KORE R 772 DN &ANRIE 075 77 Th L, SHHO8TROVR T HE AR DN RGYR ST $ 4t
THH BT, AR TR DS T U7 [F A 25 MRS [FG  TR P DN R A AR PR 45477, R ARR
T A R

E&WmE

[ K AR B2 2 R U HOB10. 4K Ak B ES , B ik  320.2435. WA =%, I H 251
52 PSRRI 7T, I0H 445K W70 NLRP3/IL-18/TGF-A1 {5 5 4 ££ i SRR S A B T A bR B e 4R T
(VR R LD R R U

SE
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