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Abstract

Diabetic nephropathy (DN) is one of the most significant microvascular complications of diabetes.
Its incidence rate continues to rise, and there is a lack of specific treatment methods in clinical prac-
tice. In recent years, the proposal of the “gut-kidney axis” theory has provided a brand-new perspec-
tive for the pathogenesis and treatment strategies of DN. Studies have shown that patients with DN
generally have an imbalance of intestinal flora, manifested as a decrease in diversity, a reduction in
beneficial bacteria, and an increase in pathogenic bacteria. This, through mechanisms such as de-
stroying the intestinal mucosal barrier, promoting the entry of endotoxins into the bloodstream,
and altering metabolic products, aggravates the process of renal inflammation and fibrosis. Tradi-
tional Chinese medicine has demonstrated the advantages of multi-target and holistic regulation in
the prevention and treatment of DN. A large number of studies have confirmed that both single and
compound traditional Chinese medicines can exert a protective effect on the kidneys through regu-
lating the structure of intestinal flora, repairing the intestinal barrier, regulating metabolic prod-
ucts, and inhibiting inflammatory pathways. This article systematically reviews the latest research
progress of traditional Chinese medicine in the treatment of diabetic nephropathy based on the in-
testinal flora mechanism, with the aim of providing new ideas for clinical treatment.
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1. 518

B R 9 "5 975 (diabetic nephropathy, DN) 2 FR s i WL HL ™ 8 Ui AE 2 —, I IR BAFREEE:
BER SIE TS ThEe B O BEASIE, © 0N S B AR IS I (End-Stage Renal Disease,
ESRD) M Zi A, 4hark a3t A R KT E AR [1]-[3]. ESiith, 296 20%~50% 14 /R 38 2
R DN, R0 26 B A5 0 PROvs B0 N B RR 8228 71, SO RS AN . M DN s LTI 7L

SEEERIEARKT T DN RS SRR IR T TR . IRAIRE DN Wi B R ML I SR 23 =
TARRIPHA RN, ROV MR Ra D) K.

AR, “lp - B BRI DN WFFLFRE TR M . KEVFFIESS, DN Bk 715 i
W HECI, RICAZEEVE TR A 25 B8 (OSUSAT 1« FLERAF ) I8 . BU% B 2 (4] X R A5 Rk iy ]
T HACH IR R B R R, B R S MAIE. AN EOREIEE N E R - M BIKER RS, M
IX BN B AR A S5 AT 4R AL R [5]

HHEEZG7ERT 6 DN J7 0BG 280 A, BT MRe R 3. BRI St — 0 4oR, A% Hh 2 B i (n
B 2 W) I 7 (oK v s kL) e i R R R A A (R s AU AR R, TR R B R
FA6]o AT I £ v 2= 245 35 T 8 B AWV 97 B DR B8 5 TR Tt JE s P R R TR IR
AT ALE IR L .

2. BEERFSRERKER
BRPRE B RS2 A, He e A S R IR 2 5 SR B SR o 6 R 3
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TRAL, B4R

EYIR . TR, MEPFRERN, “W- Bi” SN AEEME DN W RIEALHITFRE 7408 AR
o IEEEERNANE—ANEER “RESE” , HEMAThEESHE DN FIALERREFHE T %
BAE[T].

2.1. DN B & FEREHFNFHEM KT

KGR FFI S SLIGUESE, DN B35 B Al fh JR o B i AR L, HE m R A k. £
FEPERIThRE AR R 2 5, RIAAAE “JAIE R [7]. DN FRE (1730 1 3 2 PR I (K T (e
NBE, WS R IR S5 IR R B R A OC . EE PN A PR 4ERE g1 bR e B
IHRERIAN T, RSB FAF RS EHIRIRES, 76 DN B pEE BRI, —MRee = N s R,
Wifis % ¥ (lipopolysaccharide, LPS) G A AN B, Wila T iR B ok B AR IR 2 AT B8 10356 7 1A
B, FLAFEMARXS GO0 . Ref8 R PR 4T 4k A2 T IR SR TR R 550 o K B IR 107 198 1Y B B (L 20 0 TR AT
FEEREE)TE DN B h R k> [8] [9], 1X -5 il B e Th it 52 40 R 4 B 1 SORE ZE IR %

2.2. FpEEER IR DN HER 2O

221 BHERERGEAZFREADL

DNCIRAN, m PSR 8 B R 2L [F) 5 3008 b R 40 A (8] (¥ B B T B iR L 3R0E R %, it B e i i
YESEIN, TERL “Mals” o IXAEASE N R4 G 2 05 (LPS) IR AR A 75 R 453 DLE N VRO 3A . LPS BE MR
J5, S50 AR Toll #3244 2 (toll-like receptor 2, TLR2)AT TLR4 454, 0% NF-xB 5 RS 5
TAFE[10], 51K A SRS PEARRE JOREIRAS o IXPPRREE 0 JOIE I N A S E0UH IE Y I A 454 . FR I g
A IV /N ) R 2T A R R R

2.2.2. BHENEDRE~ER

o & E AR = 07E DN i b A XOEER . — 7w, HA R ER S =4, s g
iR (SCFAs), F/KF7E DN #1535 T F%. SCFAs M ¥iE G & BB 52 4 (GPR43/GPRL109A) Flif %1 1t
T4, RIEGIR . D4R, ISR imE bk, MR B NSRBI A NG RE . 3 —T7TH, W
T B S BCE FE RS R RESE, AR H I (PCS). it iR M Wk iy (1S) FH 4 1k = H iz
(TMAO)Z[11] [12]. IXELFF R A[ELFHE FEMNBL. WE 5 & 2R (AHR) LKA 3 TGF-p 15 i@ 1,
B BSOS AR . B INERIEE AL A TR AT 4R, DRI ER B 2= AKH[13].

2.2.3. PETERMRHIFEL

JHYTER(Bile Acids, BAS)EHIT I FEE 43, BAs CHIESLHATZ MAEMThEE, BllnishlgiE. 4
BRI AR A S G R G0 14]. DN AH SR IR BRI B O 1 22 O AR BRI (R 2L A, 9t/ IR AR R 1) A=
. RBNEVT R RE 512 JE /Y X %44 (Farnesoid X Receptor, FXR)HI G & H1#it5%14 5 (G protein-coupled
receptor TGR5)45 &, JXR Fil TGRS W& 1E IEH B m Rk, (H7E DN H i, JF HIERMERES
FIEMEFYENANR[12] . FXR RS AR S5 . JFME G T SRR B AT 20 R 25 WIAE G, WA )82
B B R A AR B[ 15]

224, RERGHTLE

it e NAR SR ) S e 28 B, B MRS M 28 2 Wl PR 06 B b J B R o A1 o BRAE SR T R ad o s e
Th17/Treg 25 % il BhAN MO /P47, B IL-6, 1L-17 S22 R SEAM AN 1, A4S 5% R G m T H 40
EFARZS, AT FEEL R E SRR R AETER, R4 B RORAE[16], RAN G T B /NERIEL. B/
BB R A A AT I B R A
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TN, B4R

IEAERATFUUESE,  H BRZGLEHE JRIP 793 (DN) K7 ¥ b e B ke L 3 FLA AL AR 45 i e 2 1)
2%, EHHIERIG, PLREA BEBIE R E[17], X SRAMUBR T i be b, B TR
U AR, e JE L R 4 B JOE S N S5 A, SEBILXT DN I B AR YT -

3. REBELIER

H AR (18] 5 T A ILE B NI I SR TR ™ A, B R 2B IiE B, s> R RN,
FEAR TNF-an 1L-6 55 JCRE 7 RETSU A 2 4 BE AR PR B MIE O3 103, 9 /N BRAE AL AR DA L2 W 1) o 2
HEAL R o Ji [19155 7T & 8 RS HE NG TT 516 B DI K BRI A B ST RE i v6a 7 mT 0] 2% 20 1k
B e B A, 38T Toll K524 AR 7L IR T 88/H% e sk R -« B ZOE B BRI 5 I TE B 7, 1952
TEBEREAEER, IR JORE VLo AR [201 55 0T T35 M ) =B SB0IR Y7 B DTSR e SLAG P B e K B B T4
I = A AR AT S R T R A A A BELLE 2 R A A ORI, BRAROR BRUMLE BUNL Scr A7 X1l
il [21 155 00F TE 3 R B 9 3R T St S g 1 7 45 44 (2 25 1K T2DM oK R FAY LR Il B JOAE B 17T
B TRAS[22) 55T FU 3 A I PR A 22 Bl o 52 J T R RE A Toll 3244 A% PR T-,eB 34 250 /) BB
PRI B - T B [23] R BLEAS AT SR B A R BRAIG 10 s B A 2R /D By L R O ) IR i
A, T S B TR /I B PR A B AR AR B DO RE, REF e 4OFT IR LT N 57 B o e 5k o S 4
IR P R T R A 2R AR BOR B Lyu [24] 5580 7838 R I3 6 H -1V AT DL o 5 98 T TR AR A5 R4 471 DN
MRt LRI do/db /B TE AR e 2 R, FLIR RS o R TR W 1.

Table 1. Summary of the prevention and treatment of DN by regulating intestinal flora with traditional Chinese medicine
monomers

1 PHBRMETZERERRE DN B4

aRE] A JYiE B AR AL YEF B SR
HEAN DN /MR BOEFFE LB RT ZEREE N ZO-1. Occludint [18]
KGR B AR(NX) B EJE. Alistipes. Sutterella. AT H 4584 E A 45 55 2 Kb [19]
) iR 1) S24-7. HWEA BHATEA }; 1L-1p. 1L-6}; BUN. SCRI
— B IER A (NX) JEk B A AT 4 IL-6. TNF-al} 0201
o B PUSAT B FLERFT B T BUN. SCRI
IEEZ 7 A SHRIRAE Birwt N
FH U R/ B - JEEE R AT [21]
5 NER RFEET], TERRETIT ZO-1. Occludin FEFI#KIAT,
ARE - DN/RR RREE 1 LPSb JSERE /T 2 | [22]
EFH ONAR DTRE SUTER, JiERE I B 6 23]
WERG SR R o 2 IR B . LRI TNF-av IFN-p. I1L-6. IL-1 81,
ngq  Ligilactobacillus, Mucispirillum. L85 #k5E1:4: FITC-dextran (4
HK doido 2B A5 Lachnospiraceae_NK4A136_group.  kda)d, ZO-1. occludin. calu- [24]
BIZER . BEEREEL dinlt, JEEERAUATEL
4. PHEHIER

BT R 2515 NIF R R I T AR E B Al #E i DN & 1 SCFA JKF, &Ik TMAO. IS /K3l E
JRo EF57E[261 20 708 K0 fi FH A Atthyrh e 5 Y6 7R O B S, TRYT R E B JRE SN ELAR T
T 54 TR OB S N, A RRE R W SR« M SR[27 1T 7T A B 24 A 24 BLRE FAA AR PR B9 db/db
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TRAL, B4R

ANSRALRE, ORGP Thiae LA i i . G P [ 28] St FU o A B R 2 AL AT e 2T AL K B i
WIS DAL, ARYERIE FIB P, MIMTAESR B HELAT4Efe, ook B EH SNBSS WA 2.

Table 2. Summary of the prevention and treatment of DN by regulating intestinal flora with traditional Chinese medicine
compound prescriptions

* 2. FHEFFTHHEERE DN B4

=W X% BRE IR PR & FHLHI S ik
R e SCFAT, TMASr\O lIS\ ACR. 24h o [25]
RN BUBAFH, BUBFFHE, SUSHF T SCFAT, TMAO!
fRpR R RE B KIGH e, Taakpl CD3*. CD4*. CD4*/CD8't [26]
WAL dbldb MR MAFE, RRETT — [27]

JFEER 1L

Bacteroided, Firmicute. Lachnospi-
raceae. Prevotellaceaet

PNy L SD KH JEEER / AT [28]

5. #ig

ARk RGO TR 7 24 VM R I R R R (ON) R SCBIR, R 7 P - Bt
26 DN RIHLE G B L o 25 48 - T% 0 THT AT 0 o oI 2 B A 50 0%+ 2 0 PR 15,
I FI ARG, 1R R I Al S 5 A R 1A FE M T 7E SR R R R 9 i s B Fr A
R4 R

SR, AT SURBR S A — SRR 5%, KBRS A TE M sse B, I PRRE A R A5 I,
B ARUBE. 2RO IBENLA IR, FOR, PR E A, BRI RS . B R R - TR
AR R S A IR, AR “HHESIE 7 ORI, AN E DN b EE IR (s,
BT I R VR LG5 25) 5 H o T R AN AR (B “ RS L VAT RIS 0T, S8
R IENERE, 7R LU o

L, 45T A EZ i E W REAYT DN BFFUR 7 R ARG RS B IR, R G0IE Ba f3%
TEREAR, HEATZ LA RS S0 B AR WIHAS I th EE R OB ke« B I2s) & 75t
R B R R . THAE BRI =i, AT S8 SORRNERL “RUERFRA” | ol A E 2K
VET BUR AL RS A2 3 . AT DL RS AL DN B, WAL 24 S 25 0897, OF
BB RS AL AT TR A R B A
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