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Abstract

Diabetic kidney disease (DKD) is characterized by insidious onset, progressive aggravation, and
trigger-induced flares, which is consistent with the TCM theory of “Yin Jia Er Fa” (no onset without
superimposed pathogenic factors) reflecting the combination of new and pre-existing pathogens.
Its pathogenesis is root deficiency with branch excess: spleen-kidney qi-yin deficiency as the root,
and latent sugar turbidity, lipid turbidity, and stasis toxin as pre-existing pathogens. Newly con-
tracted factors, such as exogenous infection, overexertion, emotional disturbance, and glucose
fluctuation, may trigger these latent pathogens, as the struggle between healthy qi and pathogens
intensifies, leading to sharp increases in proteinuria and rapid renal function decline. Pyroptosis,
an inflammatory form of programmed cell death mediated by the NLRP3 inflammasome-caspase-
1-GSDMD axis, is involved throughout the injury processes involving glomerular endothelial cells,
podocytes, mesangial cells, and tubular epithelial cells. It may be a key cellular event linking latent
pathogens with newly contracted triggers, and may represent an important cellular manifestation
and key driver of the TCM pathological state of “turbid toxin”. Guided by the “Yin Jia Er Fa” theory,
DKD management should be staged: in the Xiaoke stage, fortify the spleen and kidney to eliminate
the source of latent pathogens; in the microalbuminuria stage, clear heat and resolve turbidity; in
the clinical proteinuria stage, transform stasis, drain turbidity, and inhibit pyroptosis; and in the
renal failure stage, combine attack and tonification. Throughout treatment, triggering factors
should be avoided to achieve “Wu Jia Ke Fa” (no onset without superimposed pathogenic factors).
This strategy reflects the TCM concepts of preventive treatment and preventing deterioration,
aligns with modern pyroptosis-targeted therapy, and may provide a reference for integrated Chi-
nese-Western medicine in DKD management.
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1. 5|8

B PR 97 5 74 (diabetic kidney disease, DKD)J& FH M R I BT SIS 14 B IEs , I O s R BT e i) 1 22
I IR, S 3 N AR O L S S AR T XU [ 1] AT I T A R, 29 20%~40% 18 R 3 1835 & 9 DKD,
LA PRI SR AR RS T, Ho S AEATAE AT E (2], DKD i Bk, Ihm R b5 WA fpE
Pl RAIRC SR, AR R, 55 R BE S RS BRI B O R BARIEZ . B
REFHIHN SR E T XM “RimER. RINEK” WIGKEHE, 155 CEHNG) “RnmE” #HigHr
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VEE) KRBT B S AR AR & o KT, H AT G 18 2 BAREE 224 DKD 23 F WL 8BRS, 3402 rh 28X o ]
LA, W2 M E TR —3 ., SRS, szt “REEMBERE)” 5 “mEERRER)” shidz ek
ISR R AL

A BT (pyroptosis) /e T & 2 RIER R MR F A st T =, HPAEZEFL. i BZY K&
RAE T REHONRHIE, 75 DKD B/NER N B AR R4 FAAH S B /N b 40 B 7 v 350 R 45 G i
TERI[3][4]. EFHET “Bnmk” #Hig, #HRiTMEET A DKD KAEKEFIIERILS, FEEa s
WUEIR e, DA R PE R 455 B iG DKD S Bt f B A -

2. “EmmE” EiLHE

“OINT A BEARTLEW R CRAX « XKD [5]: “URE ST TR TRz T, Rz e,
ABRTANZ e BB, DAAFEIMMARS . 7 BN, ARG B AZE, W ErE
s 1T RARA, A IEHBEN TR AL, — BHAS13), sl sids B 80E e sz &, W
WE AR, BOAHUASI ST, ARAEEIE[6]. Ja RO HE B BA K%, FTHHE I =R L.

Ho—,y B mAEmE. (CRZ) [Tz “BF#Smmblgts, BrsaHm, Somkr. 7 B
TESMEFE R, 5AEERAEE, LRAB0E. H=, EAFELES, PR, (R« WX [5]15:
CHRERAT, REAE, FERAR - BB, BERINMAR. ” EAAR, BREES,
IEARERE, WG 5 TR EIREDR . K=, AR cAmaE. (REWERE) 8= “%
A28, SANARZE, WINME TR . ” Bl s shig 48, PR, WABRME. 25, “Einm
K7 B HIA% O AE T HR 7R B A A DR (At BT S I (5 A R 20 s & B NI 25 3L, JLSe U LA IE K
AR Z A ZN TG HIBIR[0]. A ARATBUE T M, A G R AL IS Hral BAT X
HIg M, YIUHUAR ZRICNFLFR, S EREERG IR, WA HRERRER. X—
ENAZ AL, 2 BN BRI T B A PR Rl (AL O RFAE -

3. BRRAEER “EmmEA” BmEiUESE
3.1. BRAK: FEd BBl REABTE

RS BRTE BRI BN Wids, (B4R FIEARRITIET “VHE” “WHmEwR” K>«
s . CEIRIEMEIL) [10]:  “HAWRBRORFE, SOSUKEE. 7 it i i H A RTEAR K i JR
. BRI E S IN Y, DKD DRI AA, Rl SR, whE s, AREFRSE. SRk
PUFBIRIRZ[11].

MBI R ALMAF M, DKD I “fadl” AT H b B, BE KM aiet ., BRI, 5k
WA, SRS B RERE, KRS IR RAm B, RMRFRL, BRAREM. IR, SETL)
B, B MRS R, MATIRA TSR R ELs, HAMMAER, e T 5%, sk, fRi. 5%
FER TSR 2P ER . (REX « EWREGEE) [SIHE:  “RNIER, RNEE, MAREMPG N
PIRERRTS, THRHIE. 7 ALK, — I HREFERE Y], FIERHT: B—rmEmAaZ, shAEK
P e R . PR BT WLRE R BB e B R 2 i O E R R HECER Rtz ks
TEA AR AR TR K HRRAS IEAH— 2K

WOAAE DKD i FAR AR AN, T2 AR — VI 51 3hE A, IR A HE R R, (R
X« XD [SIFTE “B8AT, R Ad, JEEAR” , T DKD KRB /FRENE: H—, JMNENE.
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DKD B#HIE TR, DA, REKRAERIFRGE . WIRERGE AN RIUGHER, EAE % LK
EEBRE. MUETE . K, S, ST BRI IR, Pl CFMARRET AR H =
TSR o IR SIS AR, KRTBAEE, TN B R A s BRARIS I SN BL, s, Hik
BB, 0, ERE SRS RUCRE. 1697 PRSI R RI 20 S, B AR ¢
AT o RSP B S A, BOHIER. Mg mammAk, ZLEE 50 S RINE.

3.3. Emm%: EEMEEMSHEIEN T

DKD FPREEEAE, SN A SR MR SN IR &K shAL R HBk B, i AR m ik
FHRERFE, B IIRE P IIN B 4ERFAE IRV Bl b MG/, AT “TenmlR” » — B IS
2, fEAlanE, WA, BRI, R RPNV E PRI R T R NERE I R PR
B, A BRI DR R A PO E AL, BRI PGE B R BEFIRERN],  RGE T B kb =X
Thi S BT S S 0T 2 DKD i e e ik fie e o B M A O BB T 12]. fittWlz, DKD “ i
K7HPREHURT S RSB T ARG B, R, R A AR S, BN TPt 1
& MBEBENAERAGIE, NWHrs AR, Mk, B, FBsht, ABOKM. A iH IR,

4. HHRRET: DKD “EmMmM%E” BXBHEMFERT
4.1. ERRET RS FHLE

MAAET R — MO Gasdermin FKIRE AN PRI FIEIET- 7. ELMERT, =il B
PEEEACL R =W (AGES) AL M= V)55 G 65 5 A iR 5, A NLRP3 280 MAR LS IF K AR 2
B, ST SR E(ASC). AR R A AR E FBg-1 W4 (pro-caspase-1)2H 3 L 2 Tk /IMA S
&Y, 1Rf# caspase-1 ¥tk T caspase-1 — 7 THI BY 1)) Gasdermin D (GSDMD)fEH, N ufi H BLAE 4
M SRR AL, SR e B R . A AR, S — D T BT UM & R IL-18. IL-18 R4 I
AR BT, 5 B0 FFTBOK J53 38 8 RE G I 5 V[ 13 ] 0 A28 LI % U] £ I 220 40 5 JE P 9 D5 A 18 23 W0 caspase-
4/5/11, [FIFEZ GSDMD fEALEAE T . ST, AR T 98 Y RFAETE T 40 M A 1 ) B O B R JSO o i
Ji, TERC “ARRIET: - SOREIUR - AP ER LG 7 1 IR RSN o

4.2. 4IRAFKRTS DKD #HRE “Emmik” Fak

DA O R Gikh e B 7 £ T7E DKD & 2R[G4 M E0s 16 « 785 /MR B4, mibkis s
(35 R SAU(ROS) B A5 £ b 1A D RE a5 38E NLRP3 JORE/MA, & AT, WK B /INERyES bk Bria it
FUIE IR I L PR AR A M 4R I (NE Ts) o] 2 2k B /N P9 B 20 B ) RE e S5 R T, st i Je [ 14] . 72 /2
4Hi}f1, TXNIP/NLRP3 i, SIRT6/HIF-1a %5/ SHE T HIEF B KRG ik 5EAK: KEEIEmY
RNA Kcnqlotl £ miR-486a-3p Ll NLRP3, {2ilf C5b-9 FSHEAIMAET[15]. 65 /NE L g, =
S AR P F) P ) B ARBOE AE /M, TLR4A/NF-xB. AIM2 25552 5 (R4 T I 25 B /NS 18] )5 A0 S5 47
YEAh[3]. EAERIE, XEETTHE P A FHISHRE R “P 7 IRES——X g AR; 124K
Yoo MRS N BRI, JORE /MR R T SR ZU S, SR T ke sURERG  IRAR B RIRBUAN S
DhRer) S B A —— X REFT A 513 fa ARt

Hik, AHAREET N BN R 7 B4 T AR f 40 i A B R = bR R B EHCZ S R AR SR
5& “IR7 . KR NLRP3 98 i AMARE S A B TR s B AL Atk s B, BRI s &5 2 “om” , fidk
RAE/MREEE ., caspase-1 iGELAT GSDMD ffL, 3 E040 B il 5 J8RE & & - BHITIX — “Fiel - fok ” %
K HAE—IT, ¥IRTREAESE DKD #hR, X 5HERs: “Tmmrk” “ROL T2 e BARA A .
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43. L5 “mB” HIWER

MAEFRIAE, MRETIRIELRS “wdE” BFRERME. H—, SETgun iR
P, AGEs & “WUfR” BF, R EENA; H D, GSDMD SfL. 4UMsifi. WAEmstt, 1A “5
TOBRE PRERANG 7, RARREUN TL-18. TL-18 2548 RE R TR B 55 K . m AR df, 1IES “#amik
gh WEONE. BRI 2 K=, RN T EE BRI . RO E NI, KPR OB R
FECR " 2 AR H, TR A O T (DAMPs)#E— B W0E 2OREMA, TR “
APhERT EBES, 5 CRMER. BEARMY PR MEREAES EovR R, Kk, ARETIR
7 PRELRASTELH 2 0 () —Fh B BRI RSB IR S HL i) 2 —, = AR 25w “H bk ”
MY PRfRAE T “ P H L B RR” I PR RS AL T B HELE .

5. BT “AmE” EiRH S HRHEGER

DKD Biifi 558, 76T #1001 8 o8 A R S sh & mil, BESIEER AL “B7 , Bt d
PR “In” o dEdt, EHR S WHER R T .

5.1. jHBHA: M, BEMZIE

(BEEIRTIRD [16]: “ImZinds, HW SR, ATTRNMIAEG . 7t s R B B,
ERER ARk COTaR AR A 5 DMEBR SR BN, IR MDK ARG S0As A, MURA ;B e B =], A
AN 7N AL B UL SRR, (Al DR, IR R, MIRHTAS
RESAT N o LER BLENBLREE 22 i DKD /. —HIRgFHlsE O, s, ms. mig, faheE
WEL, W T BT

52. NEREBRH: FAMLR, KHTF

UEIATE A s, PRAME A R A ARG, B WEas R TR 2. CGRIEST) [17]8 “MRiaT
7, Ml CRETE” 28, KETH, MHEMER. GaEr e ae b, EouER ki, 35 s
Zhh, WA, 2y, Wz, AT, FESL B RES. IR, B S NLRP3 A
MECHBE[ 18], TE PV ST 252 50 5545 NF-«B. TXNIP/NLRP3 4555, IE& “HHT” 2 i%.
WK R AT 4 SIRT6/HIF- 1o filifM] S 4UMIAET[19]; FE2ERIEN 2 TLRA/NF-«B BEEHNH| NLRP3 4$5E
AN, SRR INE R - TR AR[20]; BEZE R EAE Y BL 48 ROS-ERK1/2 #1iil] NLRP3 4 5E/MA,
{EAEHE R E PR R B, AhE % DKD fREH[21]. IMIESTERR, T2 “Z” HE Tk,

5.3. IGREBRM: HHth, HEETHS

IR AR, TREEE R, RPHE 4, INIKUARRSE R EE AR KM R BRI, BT ATBUIER
R B AT ETF, a0 “HHECHR, KPEK” , EAE, KKER. 620G, il <4
FFET: - SREBOR” WIIE R . J7 FARKEL Uiz $6E% KECH AL e K T@E s, 8
TREEM R MAR, AEREIIGI SRR TR KR ARSI . a5 FHEE T AT HE] db/db /0 EVE AL R
B RIES EMT, HUEIE & Nrf2 K& NLRP3 4 5E/MA[22]; 42 B0 25 15 5 42 mROS-NLRP3 4#01%] TMAO
FERE /NS E AT [23]; B 74 TXNIP-NLRP3-GSDMD 4l B /N b e a1 [24]. &
AREH R L Nrf2/HO-1-NLRP3 Jl F 4% R 4043 [25]s #EER[26]. AS B Rgl [27]. AR EFK[28].
FEBEH 1A [29]. % T FH[30]4 B AJRZ NLRP3 MIDGHEBINHI AT, HLHIE R COH 58 R4 31] [32].
IR 28, SRS, FNAEHRE, @H3imEA .
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5.4. STHRERIBH: BAhIRME, BERSRIEE

POIRZELG, BB, WMETRE, KBEE, CIRH k. HREL, WIESASS: —WiEHh,
W B AR HORTAMI i 2 i IRANIE DA A, WA PIEE. AR INE s itk tk
FAKCIGE AR, Ko 4Ll WA SERBEERINR “SMCLNE” 223835, AN T E ok
HFH S KIS, RNPPARHHIE EHF RS TR, WA B DhRE . IR AR Aot T A R R R
P, BRI SORE MRS SE R ELIROE, FRTT SAEL TONBIR, BN B S R IR IE S AEAOE A,
PR L. N2 AR, BIPTE CWBE, IRETORE .

5.5. 212 PB7: BHEFMEIE, ERBHE

CRAX « Ap) [S1E: “HoE 2 g t, DY & e, Mm% )54k, ” DKD AT iE,
AR, EORERRT N ST AR fEEJE CABTAMNE, IR DURIRE, FEE AR, STRE
FEVLP IR 0 T QR G AR, 7324 550555 05 < IR LI, A8 IR A, AR AT, Ik 81 “Jeinmr k™ “B
AR Z A X B S G P E R R 45 A RGBSR R S G B e
— .

6. ARESRE
6.1. AFFRWRHFR

g, ASCUL “EnmA” B DKD (7 7B, HA ORI 2 Ik PR R SR BRI 7 2
RIS ELAERE £ 2 AR S JORE /N E U6 2 s AR 51 355 L A RO 2, 1 ik =2 B4 S BRI
o RXARILHJRRET: H—\ “1aa” “Wa” “whal” ShEMSRAZHEZ. BAMEAN, X
LA B T XL, R AR AR TR R BE IR T A7 A LU 2 0 KUz =, #RT07E DKD A A
RN AR SE AL, NSREAGUR M B AL TRATIR: =, NLRP3 JUE /M A ) 3o BAT 4l i 38
SRR B, T - A R T IS ] T % 28 A A A R . PRI, ASCE oY
EYA SN H RS B BRI, FLB R RONATS 5 AV e PRATE TEAGL56: -

6.2. HitFJgeSe5 “BEinmik” s94RRaEMFHE

AMIAE T IR “ RN R ME— A0 3Rl . P TR IR ) 7E DKD 2 40 25 26 b 4 FH B«
BRAET- (Bt 2. Me Pl ) 5 5 /N 1R B 4540 2 UIAH OG- SRAEPE T T2(RIPK 1/RIPK3/MLKL 18 %) A Hh 4
R BS54 I (NETosis) 25 A R 401 ELWR - VA BGAR D BESZ 4R nT M0y “PhBg N AR 1 59— TROW L il
BB FH “ACHHCIZ” (DNA H3A. HEABM. JEmIS RNA) AT AL 16 I AR 4T Bl
s Y - (R FE R A B S e AN IR (E Wi M R AL T 4R 2R i B 0E 7R 2 5 ek . Bk
MU £ CARPE RS O (T NLRP3 5 B, BRAE T ILE RIHE D), A RNAES —HESL T LU & HLHITE
CYREE 5 g AR AR AR TR .

6.3. HUIELRF R SMoR

() BEEHRET REE “MREHH - R KX HRHE? rTET db/db /N R ECEE IR
R, L PR BEE S A NLRP3. 351k caspase-1. GSDMD-N [{IFE£R/K P, FELLUBGL. [MkEEIZ
BANERA “HAEIB7 , WEET IR REO K E 6T S0k =8, Ml “ RN k7
(1 “XFT " By,

(2) MRS RUR R Qe 2 ATLES [N ARAT 540 ) RNA P BEG ATAC M7, 2] %2515 [
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AU AL TARAE S sl DU ) Sl e AR T AR X3 R Gsdmd 2614 M Rt B (U Nphs2-Cre
Sle34al-Cre)SiEET 7R “filk” TR RAIEA

(3) FEAFETCREM B “Bhn” W2 WIAE “RUTH” B4 T MCC950. VX-765 5 GSDMD 411
HiI7), WERREA W “FrAB G307 S5 E DREEAL: FELLBGE R Atk 2 5 24 5 A T
RN EZLE, R “BWETRE” SRR K.

(4) FETDE “PhEE” RAERER G AT E M) CH? AT RRE A AR T P2 MI(AL-18. 1L-18 AR AH K4y
TR 5 AR bR, TRE R - 0 TAREW” WNKR, f “PhEE” HHERE T &R E .
7. INGE

B “Bbnm A7 Big, DKD WU AR T PRy AEVE T e B JEAE b, B Rvh. R
TEMAAR B 2% (), EBHME. S5 1B & MR SNEEHA 51 3h0n), Brilea s, hapdRas, B
K. ZHMAEET: LA NLRP3-caspase-1-GSDMD 15 S HlUNZ 0, #1T “Ta AR T - Fralfidk - RIERK”
OO B 2%, A2 “BRUNTMR ” EAUMRZ T 230, MR T AT “IREE” i BRORZS 72 4H M 2 I
HERPIL G KIS 2 — o FERLHR 0 20 IR VR S —— I W @ 2 B A LN, R AR
PR BT Al it AROH T2, I R 2 1 PR A % ke AR AR T 3, B D e s oy B Ik e LA B 4% 3%
SRR AT R 51 3 ——BRRBL 7 PR YR AR “RERBIAR” AR, X S5REE T AR TR
WG RN “REINIR 7 FARLE DKD Biia T R AR, 8RGO A AR I FRIE R R 1A
2, KT TUESS SR AEDTIG DKD. SE42 2R W) B AR BoA B Z P IE S Im KR 5 5 3
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