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Abstract

Hyperuricemia is an independent risk factor for the progression of chronic kidney disease. Poorly
controlled uric acid levels can lead to tubular interstitial fibrosis, ultimately resulting in end-stage
renal disease. The pathological mechanisms involved encompass multiple interconnected processes,
including uric acid metabolic disorders, inflammatory injury, oxidative stress, and epithelial-mes-
enchymal transition. Within the framework of traditional Chinese medicine, hyperuricemia-induced
renal fibrosis falls under the categories of “retained turbid toxin” and “kidney impediment”, with the
core pathogenesis summarized as “toxin damaging kidney collaterals”—a condition arising from
spleen-kidney deficiency and the endogenous accumulation of damp-turbidity and stasis-toxin,
which congeal in the kidney collaterals and ultimately form fibrotic scars. Based on the “toxin dam-
aging kidney collaterals” theory, this review systematically delineates the pathological mechanisms
of hyperuricemia-induced renal fibrosis. The evolutionary pattern of “toxin-stasis-collateral-accumu-
lation” is elucidated from four perspectives: “internal stagnation of turbid-toxin” resulting from
dysregulated urate transporters, “toxic fire damaging collaterals” mediated by NLRP3 inflammasome
activation, “toxin transforming into heat” triggered by oxidative stress, and epithelial-mesenchymal
transition driven by the TGF-#1/Smad pathway coupled with “collateral obstruction” caused by mi-
crovascular injury. Furthermore, research progress on intervention strategies involving single
herbs and formulas is reviewed, reflecting the holistic therapeutic approach of “eliminating toxin-
resolving stasis-unblocking collaterals-restoring collateral integrity-reinforcing vital energy” in
traditional Chinese medicine. Meanwhile, current research remains limited by the lack of disease-
syndrome combination animal models and the relatively low level of clinical evidence. Future in-
vestigations should employ omics technologies and network pharmacology to further elucidate the
modern biological connotation of “toxin damaging kidney collaterals”, thereby providing a more
substantial scientific basis for the treatment of hyperuricemia-induced renal fibrosis based on this
theoretical framework.
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1. 518

o R R IMURE O oA R H 25 7™ 08 i A 35 TAE Bk . IRATWR AR A R, JRIE pAE A v IR R I £
RLN 14.0%, HEIFFSE LIASH[L). @RI MUE AR/ X A SRR, 58 4 IE S 2 18 B B
(Chronic Kidney Disease, CKD) & 4= 5 i3 & [fy 4 37 fa [ [H %%

B £F 44k (Renal Fibrosis) & -8 4 B s b e 2 28 AR W L (R B@ %, RIS B2 CKD 385 1)
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Il

o

1 AT

RETE R AN 0 1) E BN . H TE X B AP 4EL BT SRS A IR, BUA 259 % DUEIRE BN =, X
DA BT B0 i A1 A A ERR 2] T i IR IR L B B 3 R0 V89T 7 T, 76 B 2 07 R AR IR e
FL LI VRN S A BRI R GRS« AT =) ) A0 (2 PRI HEE 26 CRIR S ) SR, XL 259 4E CKD
BN A E Z RG] FIRA S TRERRE, S0 E8EmEEmEATZ. KBEEAR RN
[3].

W R ZYR T R IR IIURE 5 B 2 B0 e AR R R S . IR AR, P Ry T i
T PR IR LIS A (OATL. OAT2. ABCG2. Glut9). i JAK2/STAT3 {5 Sl B H], 7EFF-AR IR ERIT
[ Fof Y 2 U 8 R S S R T AL RE (4] MR EEEE A B A0, R R IURE B T 44k AT oA “E85E 7 <
BT GEE. CRERUE ST BURUR B S UL, YOS T AR A, TR EE N A bR, BT
weE Y, BB IE A 4RI, IR TR RIERPHIE SR AL T B BB HESL (5],

BTk, ASCN BB B HIR, RIS KRR IUE B 24600 R EEHLE], 2B T
TR FECRIR TR 2 AR . BRES R S T B iRz dw B Fidk e, DUSHORIG IR AN “ B 2% 7 0 VA e R IR ILAE
B R R IE, R AR T 1)

2. “BIRES EICHPER RSB RIIES AR
21 “B" MESSEREZ B

RS “87 NIRFEE, GEHAL) ST, KETEPNIINEESNERE. S TN T
EEA A2 AR, AR NFR R ShER JC . RIMIEEE AT R BT & UM R [6]. ARNUEL A EE, ShEnT
WA, ANREIRITATARML, —EHEMERL, LEZUE.

ERBRIGE 2“3 HA N WA RE. IRERIENEMRARIA =, ERAN, BRERN
“CUER” . FEARIRAE AT MR FUZ HHT : H— A B 2 i —— R R #h 45 & (Monosodium Urate Crystals),
10 R ER R FE AR VAN £5(2 6.8 moldL)i, JRERERRIAT HOAARIRSS &, DURL T B /NS R IR, B AR
B4 [7]. FH N2 i ——RMEA T ol S RS IO IR R, TR v S SO B B, itk I 4 i A
F-18 (IL-18) I R FE IR -0 (TNF-a) 55 28 PR DR - RE T8, IX 26 58 PR A4 =) BTG % ml DL, fRH 57
PEBURIEF IR, MoaT “TRZ AT i,

22. “BiR” WNEHRSINRE

KR E CGERNE) , K REFEREK, TR T SRR U BIKOVEIKZ 730, W
BEAZHE, WL B, JLARBRI)RE N UM ER AT I AR il e, 4R R AT S iR IR S AN 8. MBIARZE
WAL AL, B4 BT RS IO At . B /N ERTB A I R LR Y AR R 2 gt
()AL BRI B, /N A B B LA D A DA /N g 240 L ) B RSO 23 YA B RE 2 {3 I 4R 3t 182 A It
ZWSHPT9]0 X — Gl B WO 2% S5 ) 1 Se B R KR B DD RE A RT3 -

23. “BRBEK” HRIUREDRE

BT CHmAUEST Bk, ERERIMUE R LR 4E LA TR Oy = AN B RO AR . B3
BE I 22 17 5 o 1 403 075 [ 3 AT AL A

VI RER): MR T R, BRI o BTG R PR A TO R e PR R MUE R B R EIs ki,
FAMNIFE, —H L EYERIRER AR RS TR IR TR, SR, R A A, JRER EFR[10].
SRS I R TE W AR, R PR R /K PR T, D J5 S0 AR V3 B4 i AL A

IO MERACEALRS, B AR, SRR . IR R SR SE R B IR A AR,

DOI: 10.12677/tcm.2026.154237 504 LRIV


https://doi.org/10.12677/tcm.2026.154237

il

BECHL, A

ASTEALA, WA “ D7 o A7 s SRR, SURTHOR, TRRG R . &, . Rk,
UL, SRR LS)

BRI TR, IR . BLIIREE I£F A 2 W DB SR B IR S AR o1 2
FOSBEGTRR. IR EF At B NSRBE(LI2]. BERTASHERE, WAL wieese, WIAEYE, B by
T, AEERE.

3. BT “BSMFER" SREILE S A4 ARIELH
3.1 REGRISEREL: “HmBNE" MRERM

PREGARUN 25 L2 o IR IR MUE B 4T 4E AL AR Zh AT, i “Ohagpuds” MW Shmti. JRIR A B i) O
il g 15 " A 4 Ak B (Xanthine Oxidase, XOD), HamtETh& il B SRR Rt % . TR EY, & RIRIL
FERR KRR B A XOD iR E# R IRALTH =2 2.3 1%, PEBEIML SRR KF B3 ETH[7]. LEBD “Jhig N
57 RS ——RERIE A “ihiE” Ppistiat, HAQMRGLSREMNA, S SN

32. KR : “BAXGE" HELEH

RIE AL “BEKRMGE” WiZ0FM, HR SRR R B IR & 5 R A 2R E 3
(NLRP3) # /MR IEOE o A PRIER R 45 SV E N — P GRE 5, I e e 2n A sk, 3k i 0% NLRP3 %
SIE/MA[ 7] B0 5 1) NLRP3 Z8RE/IMAJE 3 41 21 -18 (IL-18) A1 41 4 21 -18 (IL-18) i1 il S5 R .
RIEG LAY R JIE KT T BOE AF 4E A0, R E A RN 44t i, B Zh 4R b AR
IEED “HE R4 BRI ——3E IR, S E %, RSB KsPE . 4% 5 R B4 5E JkAil .

33 |HNH: “BRUR’ HAERH

FALN B “BRAALIT FINTERDL, 165 RRME B 4 4 P RIEEEAE . JRIRA 5 BH A
PRAEF, AT S A S R s A% TR B TR (NADPH) AL B, 77 2E 5 500 LI DA G (1 5 4
f%(Reactive Oxygen Species, ROS) [11]. ROS /S &k 2 A= . Zekifk ROS i & ] FHUE /INE
R A AR S B AR AR B R, R R A TS @ [11] . F ARSI SRR BLSOK, T BB MEDERE .
UERD “BRARA A BRI R — RN, AR R, B, #E— D %

34. WMERBSRE: “GEHHE" AR REKRE

UM A7 5 R “ SRR IO . IRIRER W B O 8 N Bz BT USRI, Wl
PRERBGE R AR M LSRR, b — AR 4, oM BRI RE[7]. 4Rifk ROS MR P Bz
A, PSSV U0 R R e, 51 S B DRl B s PR S5 A B [10] o AR PRIR L B 5 A SO0 ' Gk I 75
TR AR b, B NE b AR ATGS SRIAWI R T, Sk ATGS AR 25 3 57 o WE I A
SRR B L KRS DhRE[12]. BEED “SOBKRS R R BN —— R 4%, BRI, R R
15, MY, HE—DIMERMEL, HRCEIEE

4. BT “BSHRBER” P TRER
4.1, txt “B” JR: HPHIPRERE RS (R EtHE

B RIR 2“8 7 YR, P25 T TR PR H] PR R A AL Bk SRR HEM P N RN TF . SIS S Ak
fifg(Xanthine Oxidase, XOD) & JR FR A= 5l 1) S B B g, F0oft) L v Mk v AR AR byl D FR IR AE [ 13] . BFFL R
W, R RIRF=PEA T3 1 XOD #MsifEH « #EZb &Y s 317 . R R Sl 58 F M XOoD
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1 AT

TEPEAL AT, PRARIRIR A R[13] o TR R ARSI SEIG At XOD F2 M il B2 (1C50) 294 20 umol/L, H &
FIEAAPE14]

SR, TEMRIL F IR i 75 B AR o 1 . AS[RIWE FUAROE 1RS84 XOD #IilE AR E R 7, X
ATREIRTHRICT 2, SOk R AT LA . B, — T MR SR B I Fo R B, HOAR BRI TE
100~700 pg/mL ¥ 5 ¥is [l P4 X XOD ) £ KAl ANy 36.68%, Sz Ik T [ S5 5256 2514 1 S W B (90 pg/miL,
12 61%) HIAMHIBER s BEAk, %W TR R IAK T & B 25 & i LA 4 XOD #iifiliE 4,
FLAE A 1 10 R K AR = i B 3R [15] 0 1% — R IUFRIR, AR 2R B (1 335 1 T e IR AU A e 1 A
53, M B A AR RS AL AR AT BN 205807 AR v e MR . IR Ah, R AR XOD FIHIF I AR 5 A3 T I 751)
BB . H T2 80 AR & RS 1IC50 [E BB 257, Bz WA 800 & I AR SERGR = 1)
RGHER . IGIRATAF 3 A 2 A TR EMS Z4HE, HEZ 70 kg BN G4 H BTG IR
RV, He 4w DRIy AT v 5 PR el

A B IR R A A o (12 0 PR R HETHE () D B SRS o PR TR B R SO DG B 38 Ak 2 B, 458 PR 2k B 28 -
izH A 1 (Urate Transporter 1, URATL) 1% & 4 ¥4 12 &5 1 9 (Glucose Transporter 9, GLUT9), —# LA {2
BEPRER BT 73 WA AH R B s ik R B AFEA NS 741281 1 (Organic Anion Transporter 1, OAT1)#/I
OAT3, 3 MWD IRER 73 UA[16]. R n] i 2 40 i T IX S a3 I . JRRL. A%, T
TEERA “RIRMP” DhRH 245 sE T R i URATL 1 GLUTY FRik. K. By L A
OATL/OAT3 NyEZAE RN, (23 IRIER B /INE 7 W HEIE[16] o AT 3TN o] A 250 5 A R R 15 3
(7 PR BR IS /N B S 214 mURATL, mGLUT9. mOATL ik 5 eeAs, Mo 5 I bR e it
[16].

42. iR “B” 4: MASHEK

PAAE “RE7 TR AT 0T PRIER #h 225 df WO 1) S RE SR L B S8 A R« NLRP3 285 /MA /& “ 7K
P27 WRZ AR, 301 FL0E T BELIT S8 iR VR A AN o T AR AT 3% 2 TR A R P U FO3F =i b
Y, RLEAE] NLRP3 JE/MATEAL, W/ IL-18 R IL-18 B, 9802 BT 28 REBG[17]. NF-«B @ i
J2 SR SN % O P T . BRI I R 2Ry, PELHH TLR4/MyD88/NF-xB p65
ST IO, DR AR SN [18]. LRI I, AREBEIR L AR R AT SR R A AT
Al A G] XOD vEPE, dEnldid S5 S Toll FE3244& 4 (Toll-Like Receptor 4, TLR4)F1 NLRP3, #iiiil
TLR4/MyD88/NLRP3 {55 5 i@, 7F i bR IR ILAE /) BRI A A e I 1 B S A R 28 B XU AE F [14]

SRTAT, NLRP3 S&RE /N A 77 (14 1 PR A AT TR s B KPR . i, 4K 22 BU DG 7 45 B AE Bh ) i
B BN M ST R T, AR R PR KREARIGAIE, I R FH 24 1 22 4k B AT Bk Z IE 4 S % . s |,
A BRVE A TGHE ] NLRP3 SAE/INMA IR 2P0 8K 45 5 [ 20 il 24 v et B8 BB R b HE FH T I R, HE 32 BE PR A
FAGEE NG5 1P SR LE e AT 6 Hh 5 5 1 0 23 PR B il A P I R [19] . RAR/NGr TS P R R AR
IR e AN R RSEAF 5200 17 52 B 5GE [19], AR HAR V& PE AT ST A T4 S8 K7, A=) FH FEARR
A A AR TR S5 o R A £ T LI PR AT 5
43. 188 “&” #H: MA%KKSHRIPB RN

O RNART B AR B SE T, (B R BRI 4L, RIE AL, TGF-B1/Smad S £F
YA AR A% O IR BN IE RS, T LI B v] A R s A 4EA . SRR E @ N TGR-pL Rk, i
Smad2/3 BERRAY., IR B /NE R BT 4R [18]. 4 b Bz - [A) )5 % 4k (Epithelial-Mesenchymal Transition,
EMT) &P 4Efb i E E5emE . A R KA E-H5% 85 [ (E-Cadherin)&iA, Nl o- P IS & A
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(a-Smooth Muscle Actin, a-SMA)ZK 1%, FI'E /INE I 5z 40 i im) 7] Jo 40 f 4k [13]

TEERMZ, FRTEER MRER EEA R TR RO ZE R, H 2 R TR ME45 24 77 S (B
IEBLFEIN P2 2G), X S5IRRSERRT “CIRIRiR” M. o, T A BEHIFIZEIG RN K
H T A5 5 B AN B 4000 B RS, AT S A 4t a7 P T R S e ek, AR — b A
B 5 R PR

4.4. PHEHNEETHR

2R T ARRANE + A + B EEE T 2RI, R CRERUE T I EAARIR T .
SUTTFINNERH B R B S ARBEELEIRIRT 12 N T & PR ER MUE B0 V69T . AT ik
B, AR TIZ S RATET 2 R I EER . 3£ UPLC-QTOF/MS 23 #T, O FAE FL5 24 i h % e
99 AL A, BLFE 47 FREEERSS . 17 MRS, 11 FORME R S5 [19]. 1% E 5l iEid 4 SPP1-CD44
%, 0] SRCIFAK/-Catenin {5 5B, /b B 4141 ECM iR, I & IR ER A S0 #1053 [19]. XFh %
By LSRR ATETIER, B2 AR - R - B% - BE - FRIET BRI BUCR AR

SR, AT RAE LT =N E T G R Pk, RS REM: H—, REEAINEE. S
HEE S IE E AR ERY, AR ASRHR M AET T R & B AR R,
KPP 2 AT L S B AR — 8, AT T DU B R AR Ay DARARTID” FR SR A DL AT SR AE 2 7
PR R B E[20]. Ho =, ZGARB ISR et A E T AR Bh IR 2 . (KR EE .
PR KRR, 2 BOHVE R AR 2R BEARA, B O3 T AR AE M WS 4 AR TP 56 S J A0 ELAR
FH 5 A DLIE I D B o3 2 AR S HUR B T (R A A P b iR A3 [21] . H =, 22 i A LA R AN o 1
H TR T 2 R “ B 77 8ARE 2 - R0 T4R6R” 10 BARRI, MDA /MR Ee R oy BLIE R 4% T 1%
CEH

5. S5 RE
5.1. HATHRNAFEZL

HEAH R ET, 2 FES P EBI S s AL, BUA SRR R 22 % T A R R B & VR TR
A% S [22], BEEFRERACHIZEL, (EME VMR “ S 5 R IR . P EFREm, R
SRR FEERI. B ST EY, AW RIS, AR JORZ M B
W& EERK, HWHREEM.

5.2. RFEMFESIE

P IR 5 & B AL G T Ih) o T L i PRI LAt |, 456 Vs i 3075 BliaE 0 Bk 507
AR 5 KRR [23], T RCSTHI B “EEHE LS LA .

RNTZHE “BRHE 4" BRAEYIEN, B RAEMZHTTMNT <8 - 58 - 4% - B AR
(5T N, RICEEIRA) 7> AR fl. R FUR S “Ia A0 7 B HOCHE . m JRIBR MURE Fr B A
NPEZNGYT, RPN PRIE . AR MRARE, TR A AR, HES) BT B A
PREEAL, FIAELLR =42 m B phT i % .

H—, MEE TR0 EVEM A R HET, B 25767 m R IER A B 9 R I R B 7 BEATLRT B
RIEHEARARESEAF . G BERREAT R8s, Bk, L. XE. &5
SR ARRES, DL RERTT 20 B IhAEFEhr(eGFR. JR 1R FI/LET LLAE) 12 B £F Ak AR < A Mnbr S (ln
TGF-B1. JRIVEURRIR) N EE L R fabs, KRGV IR T IR . RN, 775 KA N-of-1 5%
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i

et BB AT B SO R 2 R A G, DLUSERSHE PP 25 =5 I MR T R

H, JFE NSRS BRI RGN FERIE T R IS LR A G FHL, ROE
1L Z5ARE) 1 2B TR HAE N AP B B E A, T AR IR IR e e 22 e Ve R A R . 6 T R H
B REGR T, TG 22 i B B R A OGHOR R T RN, T RGN 25 B B AT 7
IR AHESN TR 8 B RS RO IR TR 2538 2 . AE BRI RE e, R Sl R b 2 5 T 10 B A )
HESLEET 2GR BB ) 2 F AR S B THEMAYIEVE VRN T, W ORAS [FIHEO™ 0 B B

H=, @3 AR BEIET T2 Z T IS AR MR IR B RS Ko B IER S AL,
e BE D AR BB JZ G T IO e PR IR MU B DhRE IR, DA s O, Sl DAfg
MR P LGHAT R THG X T MBI A E A REL eGFR BEET %, KA “f58E - LS - 8%
MIZRETT S M+ NG B LT 4ELl B, fERRIRIRILAN B S PIEF 4EAb 253007, SRR -
RT3 JE T TOUSRONS R ) 8 M S, 5 A et o A I PRIRAT 0 2 Bl A AR 22 B A VR R DR S, 1X
82 AR T B R TT 12—

6. &it

CREUEAST BLR RS 1 PRI MURE AT AELL <R T EONAS, IR E AR, SRBKEEEL )
TN U, T PRI P B 25 T TR, IS PRER A RS et HEt AR 357 L LR PR
L “#” 1. T TGF-p1/Smad il & R - MBEALLMER “24%7 $it, LT AL LN
BRI RN “REE 7 VA AR, TR SR IR R R R S T Rh 2R
TiITR, MU B THESh BE 2570 B A 4R BRI Q8 ,  tOoNIm R T, BEIgcm it e de it 1 %
f JEL % 5 SR

&E 3k
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