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Research progress in the role of gut microbiota in the pathogenesis and treatment
of IgA nephropathy
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[Abstract] As the most common form of glomerulonephritis worldwide, IgA nephropathy (IgAN) is characterized by the diffuse
deposition of immune complexes formed by glycosylation-deficient IgA1 (Gd-IgA1) and its specific antibodies (Gd-IgA1-IgG) in
the glomerular mesangium. Although the mechanisms of Gd-IgA1 production are still unknown, there is accumulating evidence that
Gd-IgAl-producing plasma cells are primarily derived from gut-associated lymphoid tissue, giving rise to the "gut-kidney axis"
theory. Further research has discovered that gut microbiota may be involved in I[gAN development and progression, and that several
interventions to regulate gut microbiota, such as probiotics, fecal microbiota transplantation, and intestinal immunity modulation,
may be used in the treatment of IgAN. In patients with IgAN, targeted-release formulation-budesonide has been shown to reduce
urinary protein levels and delay kidney progression. Gut microbiota has promising potential as a preventive, diagnostic and
therapeutic target for [gAN, and further research is needed.
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IgAN J& — i AN W] 04 598 52 5 0 A S 9 B /N Bk
K, EWWAGARILEHEILE A U ETEHET
IgAN & & 96 5 b 5 5 T 0y 8 2 1k Bk G 1gAl
(glycosylation-deficient IgA1, Gd-IgAl) ¥k K4
PRSI R (4T 1), PR & B R T Gd-IgAl
WS ML S8 R G0 7= R BT Gd-TgA 1 1R 51 TG Hidk
(3T 2), Gd-IgAl 54551k 1gG I Al 3 e 5 45
WU T B /R RBEIX (4T85 3), 5HRAMATE b
LR BRSO SO A B (4T 4) . HETIA
R A Gd-Tg A A 3R AR 3 22 R U8 T 18 AH DGk T 41
21 (gut-associated lymphoid tissue, GALT), 4752
TRIREGIRESS (Peyer's patches, PP) ', i 5 it
T 44 M AR FN=1E T 4t B AR BIL 1 52 1) B 248 L 1) B A 0
Ak, B E 7 (B cell activating factor,
BAFF) il 3 %4 /5 3 lic /& (a proliferative inducing
ligand, APRIL) Z5 T MKkt , fEit B 40
WBIFE R Gd-TgAL 4, wF5E 'k
PG Gd-IgA1 MU S 5 IgAN E0w , 5 50 i
A . IgAN i R = 2N IR S IR T 259, BEXT &
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AT S

IgA TEJIE F 2R BEN, DHE IR IgA Al ad
e R S S PN (R I R B S T DALY i = W
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A TeA 5 i R EAEH B 2pE s 55
S 1 By G e MR 1Y R A FE R, LS ARAE Tk e
(inflammatory bowel disease, IBD) % '*'. Ji4TiK %%
WF5 ) % B IBD i % P IgAN B & /B R, A& T
IBD [ IgAN SR E T HEES| ESRD, IgAN AY4FERZH
A M 5Y (genome-wide association study, GWAS)
WK, IgAN 5 17 18 25 I 40 2 5 18 [ defensins
alpha (DEFA) 45 ] FZEEREHSHUN EAR RS [tumor
necrosis factor superfamily member 13 (TNFSF13) %]
AHSCEE A WAZ ARG, [l IgAN 5 IBD 1Y by JlBL [l
FE2E L [ caspase recruitment domain family member 9
(CARDY) %M ks it B R i i 725 v fi
Y IgAN IR G o B R R I IgAN SR R
JEEA I Tg AT ICAZ BATIAR AN 2 >, S uES:
i 30 AR L 2 4 S A T A P9 S RV . iteAh
IR ATS Hb 7% P T e 2 i PRAVT 5 3R 1) 1) i A s 7 6
I (R e B 2R PT LA 28 4 8007 2 e e XU 114
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IgAN " JETERRARIERR Gd-1gA1 K, X862 FHR
TRERTE Gd-TgA 1 AT RESTR [ i, 010 i 3 A 4%
JiE I 3 TR 2R LAY T RT AR AT LU TRYT IgAN &
o WL, ASCEXT IgAN Flfz 8 B RE A AR DCF 58 1F
JEMEATLRIR

1 IgAN EEBERSSHERASH
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LT e S BT P 2 AR TgAN 1) 5 20 K0 bt
ZARAARAL , R BRI (The Missing
Link) 7', 20144, KIRYLUK % "0 % B XU 45
PLEER A o3 A S by P SR (JE LR ) SRy
M DX 3 A A7 o P — Bk, B R TgAN AH G2k R AR 57
A B NS N IREE [ AR ERE IS5 R . IgAN B B
RUE S5 IBD KUK LA (CARDYSE), #5r4wtt
2 55 Y g iy A0 o 5 5 I R R R I S 28 S 0 Y 2 A R
(DEFA, TNFSF13%%) "' DAL % B4R 7 o 18 266 s
AR o Tt A28 57T B 5 TgAN P R A Ko

2021 4EHE %5 " Y NHGRI GWAS Catalog %4 )%
M, UL “gut microbiome” CHEAINER, WA 1751
i 3 BB AR S s A5 07 05 (P<1.00x107°) o Xf 1 511 44
IgAN [ 35 Tl 4 469 44 fe B\ #E 47 5 D] 43 AU OC K 43
Mr, BB RALNT A5 5 IgAN KK, 1EH dE— 18
i 16s IRNA R T, 7F 119 44 IgAN f6 1 45 4 {d
J3E N HR e 2 T AR W HEA T B IE o 45 R R B lysozyme
like 1 (LYZLI) FYJABS SEPR 7Y rs1889714-AA/AG A Y
5 BB R B A A Y R R G HL 5 LT Gd-
IgA1 FHR MG . IZBIEHE R IgAN S 10 738 4
BESZ 15 T AL

2 IgAN EEREREYNERAH
f€ilt

Y24 U 2T A IgAN £ 3% 1 38 1 9 /o oF
58 17, 2022 4F LIANG 25 ' SR B 356 [H] 20 I e 4%
AR, XF20 24 IgAN F 3 K 20 44 filt e Xk R ZH 304700 )5
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E0RE D R (ERoP SuNt A e T =L
e, —RELEREAMHTAN A 2021 A AT 89 11 30 A SRS
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9652 42 5 &A1t 1, KB IgAN HE R fd
NZRIEE B B E Y 22 5 . Hoh 4 s 45 1 0
/N IgAN JB3 1 BB R A A @ 3 n R KA AL R
s 3TMFSE & B IgAN (B WEAT IR . REASE .
BBRER . BHiFEmEE . S EIREE TR, A
HHRERS AR B A BE TR AN B 1Y 4 T 98 EA T AT
B, TgAN f 5 i Fe B BR Bl I S o UK s 1
JER T, TBIREEFT B ) B, DE ANGELIS
2 1200 Bk S Ti) i T XU, TgAN 255 5 4t B A1) M 3
FHE2ZE S, o R DR Y | 3 J U IgAN f8 5 LA
N A BT BRSO 2R AR R L 2R AR AR A
2, RINIERA IgAN [BE A Y Z R AR,
JEH Tg AN FB 5 18 P A AR5 LAl 20 A LAl A7 7 B
2 H——HE kR . BATEA. AR BT
WA, GBI, FLAFRERN . SRR B
FEEERM A o 3 — 205 Rk B, W I8 T AR AT
AE R TgAN [IRIT AR . ZHAO % Y X R 43R )7
B TgAN fE 3 R AR X FRA1 AT 16sRNA T, & Bl
R A [CTA B 7E IgAN SR v W1 B E 2
PEINHNIETT (B ot s ] IR A A W 0 i i iz I 2% [
REHR A B IRER ) 5 Ak SRbE T 6 A A It EATI )y,
Tk G IR (IREA T2 T 02 gd, B
ABAERF AR E ) IR AP IR A T S AR IR T T W
TR R PUIR AR R R A TR AR s A
(P FhE 16s FE PP ok X 43 ) o G HUIR A 1 &
SO IgAN B2 7 J SR 9T i BARPL T &5 5 2e b
FER I

UEAh, B R S R, R
TR 5553 F R . HERF 32 0 5 2R Bg
Bl BRAAEGE N IgAN SR & W A 64T T 20 #r e
WU % 2 g F o4 i 1gAN B 14 i T I 5 1R K
TR R B, REIE N AT RS I 2 . SALLUSTIO
25 LG A HT TgAN FECE 3 TR A I S I A
PEMIER, KBS s s ety ok
SEORW . XERCT oK . H IR RN R . T
7N ot T 2 R R AR R A 5 Tg AN SR Y 1ML 3 R
BAFF /K34 i 1IE A1 56 . BAFF /& B 41 it s 2 Fi o1k
W CEEAE IR, BFSE & B IgAN B Il i BAFF
KT 5 IgAN S Gd-1gA 1 K- | 28 IR FE
AEVR A7 etk 2 EaR IS R R 1 g AT
AE M i S Gd-TgA1 7= 42, M 7E TgAN & 9% AL H
ECHAEH .
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3 ERHMPEBRETHEEEH
IgAN i E{EH

TR K I B A AT RES 5 IgAN W BUR T
2 BAFF#% 3N (BAFF-transgenic, BAFF-Tg)
/N BRI W BAFF Hil IgA /K SF ¥ B WOJF @ o
MCCARTHY % ' &3, BAFF-Tg /eI A B B
HEEMFMNT, A IgAN RAL, W5k
IAETCTE 25 1 i 9/ RUC IgAN R A, eI B
SERRIEOLT , /B B AR TR B N Tg A Piia DL 2
WL Z R AR IgA . B IR A IgA B AEUT
S5 AR IgAN KU PR R AL Besh, 78 IgAN K
BB 7R i ] D g 3 6 S i A R AR A AR O
5% #& F| FH Sprague-Dawley K K3 1 4~ 1L % H & H
(bovine serum albumin, BSA) . P4 {k#k (carbon
tetrachloride, CCl,) F1Jig 2 (lipopolysaccharide,
LPS) 9% [gANSLRL WF5% # & BRI 2] K R g 18
W VERR AR ) e S A A D-FLER IS I, K [l
o 2] 5 Jig 18 B BEAH OC 1Y %K % % 42 8 1 zonula
occludens-1 Fl occludin &3k TR, X6 [0 17 42 g 3 5 1)
Jip 3 A 0 I 2 SRR S BR TR B R BRI, X A
55 i T8 Bt B AR R R A ARG, W TS YRR
i 3 B A 3 4 1 SRR T RN I 0 B R U 4
IgAN B AR B I8 B sz 40 . 7525 3l IgAN B
H, SR IgA 1Y AR MR S I E RUE A OC, 4R
AIIEFRE AT RES 5 IgAN 20 .

4 BTFHERASETT 19AN NHEE

BT, 5T B 22 A i 18 R IR IT
F Bk ik #1A 97 TgAN MR 270 B, 2R/ETE
(probiotic) B34 i iz 1 P et B G326 W i) B i s 26
i f3g 4= ¥y B #% i (fecal microbiota transplantation,
FMT) W84 & 2R R B B E 1 H miE
R RE AR, RS BIE A .

4.1 45’ R A

QIN /N T 5 7 FH UL F 81k 2 1) 265 A TR ot
T IgAN AR/ NI R BE 28 Sk U5 1 e & 1
IgAN B BUB AT B K B R B, SR RS 8 E
PRFMIM IR A ARG . W55 35 1 CSTBL/6 /)N B i
BSA. CCI, 1 LPS #4# IgAN 7Y, Y21 /)N fRAUE;
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5 A,

PR TR 26T BB XUSAF R T R, B
FEF IS A XU 0 1 2R RN, e A
PR AT DL R T G, R R R /L

PiFEE (urine protein creatinine ratio, uPCR),

4.2 MR HL

FMT a] LUBS finfiz 18 1 22 FE e, E lim R T
2 S Ve SR AE R YL 19397 . LAURIERO % 2
R 5T PR R 0T HRZH L 0k Jre S0 ik 8 1] Tg AN 8 3
B2 EUESE T FMT 7] DA 38 o 1IKICD89Tg /)N B ik
FHIFIRAE . ol KICD89Tg /)N U 35 7 A 1 IgA 1
(N ol EaES/NREZEE) FMIAR CD89 Z 1k, REWS
H &I MIgAN, /N BUEFIE 30 A28 TgA T AT/ Bl C3
DOR, JFIEMR A AR . — 7 1H, ok F i R
s B I TR WD RE A5 5 /N BRI BAFF 7K1 (938
i, HSBRESRAEA G 55—, ok AR AR
A= Wy R e 8 AE E B S B/ BRUR 18 E/LE G E
(urine albumin-creatinine ratio, ACR), W3 'BHEAY %
JiE . 2021 4F ZHAO % BV 45 17 2 4 G e a7 ok
Wi 2oV IgAN J A #2521 28 e Rl , 8L
$552 FMT (1) 58 5 Wi RAE R AR 43 22 i B i 1B T A )
RER) ZREPERI AT 56, 2022 4F ZHI 45 2 3R T % 1
B 8 E 2 TR R R, XA R IRE A
SRR, R AL A B SR BB T R S A i 1 R
B, RIBH MG TER Z RN, HaiRE F7E
HAT— I FMT IR ARIEST 12 TOR Ig AN 1 T TP 5%
(1f AR X 50 NCT03633864) , B Br bk 45 it ok & 3%,
15 A R 25

43 A R EP R EIRIY

L 1] iy T B AT M S TR A BRI (targeted-
release budesonide) 1] K 25 1% % 51 [ 7 32 v F1 45
i (EECONIRRER RO B, B
BB ARG S e I A E T, AT D Gd-1gA 1 7™
A, GRENAYTT IgAN PR R 3 A4F & 0 3 B IR
R (NefigArd, A#R4>) {16 mg/d 1) Nefecon i&
J7 199 4 IgA BB FH 9N HIF WA 3N H, 455 R
/A 94 A B, Nefecon ¥& 97 41 A9 JR & M1 WL BF L
(uPCR) LA TIET 27%, HAEF X 2590 %2
PERGF, O EERG R A Y TR R
17 DAL HE T2 i R AT
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4.4 ILfb

A5 BT AR 2R VIR S5 H A T 1 38 T R R T
5 & A FE W R 1S AFF 55 S 2R W0 4597 2 . MONTEIRO
A5 B BIF 5T 6T 4 J5 1 o IKICD89Tg /N BN ) i 4t 4k
RO R (T3l 5 2/ 557G AR08 R R/ P R ) 3R
I7, KB/ U DR AR B TgA Y TR R Y
AR — 05 Rk B AR B A R AR B
i Ik o« IKICD89Tg /)y LR 25 14 5 LI A9 L% L il
WO AL 2 TgAL B A K P L Bk R
(gluten) JE—FifEfET/NE . K& BEMETHAE
FIHE Y F BT, W90 K X o 1KICD89Tg /)
BRI FH G 2 JoR Pk £ AT 5 1 Tg A TCRRRT B /N BR 45475 1Y
K, BORER TR TgA B AT i AT T
I G

5 R&

R 22 BRI 7, iE A TgAN HY KA
Ak &l e B LAY, T T T A v S 1o
T SRS R TgAN SR B . XA 8 SN
PR o — LIl PR S s PR iS00 28 s 1 1) i 8 7
IR YT RS A R, TIA M 2% P4 88 i PR 2 0 A
35 IR AT 1 WL 1 B B R T Tg AN T A7k
i AT IgAN BB | 2 W KRy R B AT
WRORT S, 5 BRI TS RIS, R LA
RIRYT S A5 3 o
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