9544 B4 8 1Y) 7 VSR
2023 4 8 H Anhui Medical Journal 997

A5 R ALBUN , F5 /M, 5 A 45 - 5 S B R s AR OG B S RO Wt e [ ] 2t
£,2023,44(8) :997-1001.DOI : 10.3969/j.issn.1000-0399.2023.08.026

“B-BH S RERESMEAFBXERGTFRER

Lgm A rER RRA

(HE E]  REH AR A A H (ICTs) B2 B, 1CTs G B B 0 1) Ao 54 T, H AT AR LB M R e W . B
X8 45 P AR AR TSR FTE I, I Bl A ORI AR 7 1CTs AHSC B 0473 19 e 2 A Ji v T RE A4 1 T AR, AT B
o BICTs AH O P45 0 28 JR RO BT A o AR SCIRU i =V il ™ B2 1 2, B FCAE 1CLs ARG B 45000 P AR EL AR TR T Tl il

T ICLs AR B 07 1 AT REDLA] , H0HZ SR i b ek e HEA T 2508

[ SR SRIR) e b e A0 5 B 40003 5 B i s o T Rl 5
doi:10. 3969/j. issn. 1000-0399. 2023. 08. 026

ARG A 7 (immune checkpoint inhihitors, ICIs ) 7 i
FEVRIT T BRIz 3 s 1 R, S g A DG BIE 2 — 1ICTs
FSC BB E R TR 2EF T, BT, ATXT ICIs AR
KB AL AR TP N A B Ayl SN AR SONE LR
IF WIS DT . ITAFR , B X gl - AR LA RS
AR TR BR3E 5 B R ) K A R R VAR G, B =%
AR, A 22 T - s . HRTh
“fh-E T P RES S 1CTs KOHAR G B S Y S L . AR S
FEXT - 5 1CLs AHSCHE B0 O IPLHIEA T 2534, B AE N
HARTT R A SR %

1 “B-BH"EiL

7B PEYNLS NI LS A= 7P ER T oIl 3] N
SURRE AN P 1, 1 500 M B e R T B, R AP LA S 32 B 1 N
BRI YRR AR R E . NMEIIETH AT T
W AR AAE T B R S8 I, IR .
P15 ol i DA 5 S P B A PR 356 108 () Al DA R T 7 A 2l e
ARFR N HIE RIS 2011 4R Rit™ B IGE B 8 B —
EUR 581 171 R S NI 7B 1= RO IR RE S VI 77 ) e B A S
B R S T A MBI A2 R
‘- . FRTC - B EEOR RIS R
IR B0 AR BRI SE R
L1 iE A O RS 250 T8 e A o YR A sl A
AR RIN , M 785 S 5 B DR , S i D RESZ 4, BL 5 1R
JEEAR 0 o A 2T, M 280 0 K i B o R R D
BRUE LA REAR , FRER U A A QST 7E A P B, % 5 i i P it
Fo MK ST Wi TgA Zrb kb i 5 050 25 1k 5 i

FEATH 1L E PR VESH (% :201803D421063)

BB, N TR ARRPUR I BRSO 1gA, 5
IgA BUik S G YREs & DU B IIE S DR B a5 o A
RWFFT IR, SREME I B R g A B I R R A E 4
WIS A s o BeAb, ol R O TR R, PR R TR I 1 40 R PR 3R T )
YERIS NIRRT, FRCE BOA PRER , 22 5 EHE ), DT i
O NER G . I8 A AR EEELI Wl 7 AR BRI sl A
TR PN 5 3R 55 B W) T o 2 40 B0 B B e AR I, KT 75
S M B 8 — RS AU N, I 7 AR & R A IE R T, 5
L /NG ) ST kAL, A1 1E B T 1) 1 g

1.2 BIERSR Nl EIGE e B b BN ekgE R
T RS AR R T 55 R TR B ) R A Eh 6 L DA
RmipiE A rE . A, B IIREA T SR KA R L SRS
Jo RE A Jir, 8RR PR 3R W 4 T R A 1, ik — 2P e ik
SR TR AT B R ] B ) R 2 e AR I B R
b s 1) S M A2 0, W TR AR S T TR A TR A A
HT MRG0, SEESRA ., Yang &8 K I, IL-17A'T
A PR AR A CXBCr v i) 1 W 2 i A 80k 1 mT 3 A
AR R NEER N 2 EMUINE S . W R
B, 30 T (L fe o T B RS AL SR AL IR R B TE A SR
1 1 T REAE Z AR AN A P bR E O, T A A
Hik (1 B FBO R o 2 B

1.3 Ji 5 B A AREAR T i 5 B e A8 P A EAE
BTS2 WA LA o Ritz ™ & B LA B ESS (end stage kidney dis-
ease, ESRD) (3 HEAT IV AT I, AT RC0E P 1 A 2, DT
7| 1 i e L B R RS2 A, T R A L PR 5 A W e R
HEA MG IR E . 1AM, W | 5 578 140 7T 52 0 e S i e
TUER WL, T BOR IR 5 AT, HE 175 1 42 BPAEAR o

fEHHA7:030001 PG ARJFE (PG EERMR2EEE — I R 2 2= Be (FLEILER , 75/ M)
030001 INPERJE  ILVE BRI —BE B R Or iz, ki 4)

WAFIEE : TKIEAR , 2xdspl@163.com



8 44 B 8 1)

FLAILIN A5 - = ™ 55 GRSy A s 0 A TR AR G ' o 3 A o 7 e
998 2023 4 8 J1
g
| * P EEER [

K. ,
= %sﬂﬁa_—' IERSERIRIRR g

TKENEEE. |

| > R

1 - B R K

2 ICIsHEX'BiRG

ICIs YA YT 3 B T — SE SR MR SR I TS L B T
AR PR R B AR BRI TCTs ZEHT bR ) TR B, 4
FURE RS — NI SR 32 1CIs YRI7 I &
P 3143 (acute kidney injury, AKID) B & 4R 20 16. 5%, K%K
B E Al 14 (6, 37) MY Cortazar %7 & B, 1CT HA—J7
5 DR B B 03 AR 3% , TESE 6 X 1CIs YRYT A
HR AT RN E] 5%, B #T,1CIs A5 B 840 i Ay i
MR, BB Z AR R E bR . PR, BRI & A 8 A - B
FHRAM A R EY ECEE, BRI, IL-6.1L-17 1£
PO T, B ICTs BISOWARSG . diA A AR 1 p53/p21
1 TH 5 5 B R A4 B Klotho 28 PG U A4 G 48 i
IL-17 . 1L-6 . p53/p21 A B iy Wa I 1C1s A OC B 453 403 1) 1 78 s
H.

ICIs A5G B 45 3 fi o UL 114 5 3826 A0 2 e () o 1 W %
(acute tubulointerstitial nephritis , AIN) ., ICIs S Z %y AIN sBEmT
AE HY B 1M bR B TC T e B AR 2 DL ) R R R 4 i
ZH EARIE A A B AL AT 25 T N ER B R L B AR
FIRAEHE B R0 FEXT 45 ] 1CTs AHC B 45 43 £ 35 B RHIY &
gelmlpich, DG S S W E /NERE RAMAE R (27%) /MR A
B /NER ' 22 (20%) A1 C3 B /INERSRZZ (1190 ) J fi i L AR A2 26
B ICTs MG B L0 R ILZ A0 2, AL3E 5 1 AL
JoT SR AT DR e SO B YL T i A5 T ER N T R A e A, L
2B PRAFIE R >

HHT, 56T 1CIs AHOCH B G L i Bt K 22 2k A B A O
AN BN BUERL, AR SEALH 2224 LR JLaR - DICTs 355
PR A BB, B B ET L Fadel 85 R B4 52 B 3 4 g 1

PZIEEmETE

R TLHBRIR
a * BUESIDHUR

BSHf —

!
et

TERERE{L.,
FER4npRET

ICIsESiR{%n

(ipilimumab ) ¥&Y7 B9 FE BB AZ LA BB XUE DNA B4k 5 P
PR RE A A3 A Pk RIRE AR, QIEH
SLAUR R L2 T AT REAT — s M Rl JEE . i 3 B RO
PE T 408 A48 R KB A7 4, FH ICLs BT PD-1 1 CTLA-4
AIRESFTRE [ RN AZ , IRl R AT xR A B PR H SRR
B, U SRS R 2 ICTs TR Bk T A0S AL, B A e
B (IL-6 IL-17 45) , i & 4 RE RO, TR 405 B JDE >0 26 /N B
e b | BT R ST TT BT PD-L1/PD-L2 Bl 44, 2 39 48 5 S
FEAIK Treg ™M GRA 1R L IR B IEB 455127 . $25% 1CTs 36T 1Y
SR, L TNF—oo B8 TH 57, F— 25 180 7 5 I 40 e 1) B 1) J
ORI o2 S kW E 1 ) e e AR | 7 N () P 7 G T = o5
PEZG ) Can 1 28] R SSARDTR 20) RSO T 4, 5808
R L TR, 1CTs AHOGBH451 005 16 5 M 1 70 2 0 4 i
T RN, PRUL, R i T R AR B S T RE MR YT 1CTs
HC B B B SR ms .

3 “B-Bi#"5I1Cs

W25 1CTs 7E PR B3 107 Tz i, LT 25 4 s |
AT AT ST, ] D P — B il £ B 1 &, e 49 B ek 1R
B A B aRE G it 24 1 45 1) A, XTI PR AR 5 1CTs 97 % A5 & 56
U

T2 K B, Ml 3 R 25 225 W) TCTs %ot g A1) 3697 R0 o
2T R BB A WAL RS PD-1/PD-1L1 il CTLA-4
G SN AR G | T B T e Jon e gg o £ 40 B2 ), R AR 0K
2T AR AT B PR - 14 7 A, 45 CDS+ T A1 AR (44T I 98 0 14
TSR PD-L1 D%, Wil sk M 2h (0 E W T & 4R, InSLRRAT
AR E , ATREZx 51 & T 40 sh 51 21 iR, AT 458 1CTs ITRY7 AL

PD-1. CTLA-4

TLHEEIRSE!
SEFUR

2 -5 ICIs AHDC R LR R 2 &



944 B8
2023 48 H

v BB
Anhui Medical Journal 999

B EN I R ICTs M MESE I 4 B T FLIRAT TR
MR W AR T IR A, 1 IRFLER AT 1 7T LAGE M 1CTs 51 1Y &l
SCNE IS5 I 9 0 K A Ji o PR , FRATTHE T 3 55 i sk A
XSG IR B ICTs MIAYTRCREA T R 3. BTl
TE R T 1R YT 1CTs @R AR5 A B, AT 2R i i il g
PE— L RIE

FIHIT, ICTs 55 B IR Y G 2R — B2 AT TE R R, B4R
ICls B TFIRIF MR A IF ESRD B (B Esifss ) & B,
TEME PR 95 (chronic kidney disease, CKD) & 1CTs 191 1
A RE S BURIEAR A R P R RT3 4 s s B E )
AEXT T4 ICTs MYTACnT BB EA — 2 MY IR {E

4 “RBF-SE" 5 1C1s 483X 1SRG

HATT M- 47 5 1C1s ARG 05 i RS AN £
UL T HBA X W-545"25 AKL PRI, 4 1
“Wr— " Bl A G B A R R DR B AE BE 2B A 1R D R (short—chain
fatty acids, SCFAs) AR L5 2 5 1CIs AH I B0 05 114 95 LA 3L
4.1 FpUEMEREIER R W AR i ik A R T 5 i
IR PR IR B R & R, DGR R W W19 (indoxylsulfate, 1S) iR
X B Wy (p-cresylsulfate, PCS) . = H j% -N- % b # (rimethyl-
amine N-oxide, TMAO )%, gE 454457 B WE .

1S 2 M| W JEF HEAR S5 1) 7= , = B ol 1 o AL R 3 5
PR R AR IEET YA B NVE I . AR S
/NE L (human kidney-2, HK=2) 1, 1S 3% NF-«B 7] 48 g
HAH  IEE R pS3 nE 4 i &, Rl A 5% TGF-B1 Al PAI-1
PIFEIRAEHE B/ NS L 4L TS iR W] R4 R T 1353k, 0 -
B2 O s Rl O o P e i o v R Rl ¢ W I VN T 285 2 1 R G =
JEAYIRIE . BEAh 1S 38 B NF-kB SR NS Klotho
FIg /0 Klotho & — Pt 22 & 5L sl il pS3/p21 15
ORI WA S 1CTs AH G B LG T AEAR AR T X R
ICI B i IR P3R4 TR . PCS 55 1S B MR s vEAE
FH AT S SR 38 L S8 E SIS R IR R A Ak ARSI AR T &
L, PCS Ab BRI HK-2 4 MAFTE % T 0, NADPH A0l 16 1 1
i AR R P BLUTIMP-1 A1 o (1) i Ml B 36 DR 6 3k 386 T
o U0 bk A9 K B PCS i) S BRIV AT R Klotho 2K Y
FERFEALY . TMAO 2 —FMIK/r T IR BEAE 75 2 | 8 1 0% TGF-
B1/Smad3 &%, M UF B WELT AR 1L . & FRAK A A F IR AR
Pre 4 TMAO (4, 0B B T RE R AR AR 4 Ak, XA Sk
1CIs HISC B IRT 7 VB e ik
4.2 SCFAsT=ANE  AKT B KA 3 96 78 uk i T8 1 3 2
P, SCFAs 778 K JE 1T BB 20 1CTs MG B 5 Ak . Affaet
S IR, W T T DHE LA TE T R B B 27 e =2 1 SCFAs, N 218
E RERA T WRER S LA RE O IR, 5 RAE R A 5K .
SCFAs AJ 0] AKT £ A P9 0 98 i 52 17, 348 5 40 it 19 Bt S Ak 0%
PR BGE AR AE /N R P 45 ZBRER TS I SCFAs
Z AR (GPRA3) 75 B JIE A 2235 , 13X A B TR AR T 40 i 41 2 19 1
TR TG PR T 1 A, A B TR D BNV, — T
Hu i Ee T, ESRD MR AME M A FE SCFAs )7, 1L-17 1S .PCS &
& FFE, IL-6 Al IFN—vy 2B FEAK 0 1ff TL-17 A #E ICIs &

B K AKT Hhask BERE, 3 5 R4S SRR OC . Bt , sl ik iR i 4
HHE N SCRAs AT 84T B T 51 1C1s A5 4% .

5 ICIsHXERARBERTT

i 25 X g — "B BEAES AR S 55 AU IR, 3 2 9 < -
HIRIT BN E T AT EMN . 25400 25k o0 SRS
B AT ARET . Zhu S5 &3, 0 RFLATBR AT 24 1F A 35 3L
A0 S PR 7 4 g T A A AR A e A 007 L O A
R 75 1) 2 TR o /N BRUBE IR v oW gt R ) AR 4/ N BRI S %
AR B0 45 T IRARTAR T Y Z MO, 17 RE, Z /N
PREFKTE W W AR, A P 2 i S5 AR 0l /b B T e ks 4808
TE TR W T R RS A 1T BB IAYT 1CTs AHOG B 10400 10 P 2 S i o
AST-120 W Bk 570 o7 B A 1S 7K S, 11 555 B J0E 35 495 AH OG s 75 4
mRNA [ 354 (BN T 1CLs M 56 B 3405475 7 Kk 92 3640
B ALl Al s /0 PR EEE 75 2% A R R, DTl 2 e 2 40, TR
PRI AE ICTs AHSG B L0 AL TR T F B

6 NG

25 LTIk, BEH 1CTs LE I R IR S5 vh B9 2 BT, 1CTs A
KB B SR AR WA ZHTIE N . AT O 1CTs AR i
AL AR, LB AR TB. BEE X - H
S B B VR DR BEE 5 3 L SCFAs 774 R 2 %5 5 1CTs HIE it
P TREOANBIER A, i~ 4l BHHE A H AT RIS 3 S
Mo ARTHBEE DT M HE— LR B R 1C1s AHOC B 4 11 K
TR B JE BT T AT DL o

& % ok

[1] EMAL D, RAMPANELLI E, STROO 1, et al. Depletion of gut
microbiota protects against renal ischemia-reperfusion injury
[JI. J Am Soc Nephrol, 2017, 28(5): 1450-1461.

(2] Zwite, ok miERES SAENAE YR 1], TP
k43, 2013, 33(12): 819-821.

[3] RITZ E. Intestinal-renal syndrome: mirage or reality? [J].
Blood Purif, 2011, 31(1/3): 70-76.

(4] TRAE, CHIRANE . FET i~ A BEAE R Y7 0 1 VP s F 5k
JE& (1. BRPE R R 25 K740, 2022, 45(3): 114-119.

[5] MICHELL A R, DEBNAM E S, UNWIN R J. Regulation of re-
nal function by the gastrointestinal tract: potential role of gut—
derived peptides and hormones [J]. Annu Rev Physiol, 2008,
70: 379-403.

(6] STROBEL T, AHMED W, DE LA SANCHA C, et al. IgA ne-
phropathy in the setting of anti-TNF-« therapy for inflamma-
tory bowel disease[DB/OL]. (2020-09-29) [2023-02-14].
https://doi.org/10.14309/crj.0000000000000462.

[7] ZAKY A, GLASTRAS S J, WONG M Y W, et al. The role of
the gut microbiome in diabetes and obesity—related kidney
disease [J]. Int J Mol Sci, 2021, 22(17): 9641.

[8] YANGJ,KIM CJ, GO Y S, et al. Intestinal microbiota control

acute kidney injury severity by immune modulation [J]. Kid-



5544 55 8

FLEURTAF =15 ™ 5 G B G s 410 A 700 AR S P45 3 P F 9 2 e

1000

2023 4= 8 H

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

ney Int, 2020, 98(4): 932-946.

TR VS RS B LR SR ). B IR 5 B

BHiZ4E, 2012, 21(4): 363-365.
CALLAHAN M K, KLUGER H, POSTOW M A, et al. Niv-
olumab plus ipilimumab in patients with advanced mela-
noma: updated survival, response, and safety data in a phase
I dose—escalation study [J]. J Clin Oncol, 2018, 36(4):
391-398.
MASSARI F, DI NUNNO V, CUBELLI M, et al. Immune
checkpoint inhibitors for metastatic bladder cancer [J]. Can-
cer Treat Rev, 2018, 64: 11-20.
MOTZER R J, ESCUDIER B, MCDERMOTT D F, et al. Niv-
olumab versus everolimus in advanced renal—cell carcinoma
[JI. N Engl J] Med, 2015, 373(19): 1803-1813.
FEZKPE . e A DA S B 405 B RIS B e (D). TP AR
FEHFIT LT 24 R, 2019, 8(4): 150-154.
MERAZ-MUNOZ A, AMIR E, NG P, et al. Acute kidney in-
jury associated with immune checkpoint inhibitor therapy: in-
cidence, risk factors and outcomes [J]. ] Immunother Cancer,
2020, 8(1): e000467.
CORTAZAR F B, MARRONE K A, TROXELL M L, et al.
Clinicopathological features of acute kidney injury associ-
ated with immune checkpoint inhibitors [J]. Kidney Int,
2016, 90(3): 638-647.
FRANZIN R, NETTI G S, SPADACCINO F, et al. The use of
immune checkpoint inhibitors in oncology and the occur-
rence of AKI: where do we stand? [J]. Front Immunol, 2020,
11: 574271.
GIFFORD C C, LIAN F, TANG J, et al. PAI-1 induction dur-
ing kidney injury promotes fibrotic epithelial dysfunction via
deregulation of klotho, p53, and TGF-B1-receptor signaling
[DB/OL]. (2022-01-01) [2023-02-14].
10.1096/{j.202002652RR.
SHIRALI A C, PERAZELLA M A, GETTINGER S. Associa-

tion of acute interstitial nephritis with programmed cell death

https://doi. org/

1 inhibitor therapy in lung cancer patients [J]. Am J Kidney
Dis, 2016, 68(2): 287-291.

MAMLOUK O, SELAMET U, MACHADO S, et al. Nephro-
toxicity of immune checkpoint inhibitors beyond tubulointer-
stitial nephritis: single-center experience [J]. ] Immunother
Cancer, 2019, 7(1): 2.

WANCHOO R, KARAM S, UPPAL N N, et al. Adverse renal
effects of immune checkpoint inhibitors: a narrative review
[JI. Am J Nephrol, 2017, 45(2): 160-169.

GALLAN A J, ALEXANDER E, REID P, et al. Renal vascu-
litis and pauci—-immune glomerulonephritis associated with
immune checkpoint inhibitors [J]. Am J Kidney Dis, 2019, 74
(6): 853-856.

KITCHLU A, JHAVERI K D, WADHWANI S, et al. A sys-

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

tematic review of immune checkpoint inhibitor-associated
elomerular disease [J]. Kidney Int Rep, 2021, 6(1): 66-77.
FADEL F, EL. KAROUI K, KNEBELMANN B. Anti-CTLA4
antibody—induced lupus nephritis [J]. N Engl J Med, 2009,
361(2): 211-212.

DARVIN P, TOOR S M, SASIDHARAN NAIR V, et al. Im-
mune checkpoint inhibitors: recent progress and potential
biomarkers [J]. Exp Mol Med, 2018, 50(12): 1-11.

AT, RGO GRG0 T R AR 5G4 S
JE& (1], BAFBE 5 AR, 2022, 28(4): 934-938.
MURAKAMI N, MOTWANT S, RIELLA L V. Renal compli-
cations of immune checkpoint blockade [J]. Curr Probl Can-
cer, 2017, 41(2): 100-110.

JAWORSKA K, RATAJCZAK J, HUANG L, et al. Both PD-
1 ligands protect the kidney from ischemia reperfusion injury
[J]. J Immunol, 2015, 194(1): 325-333.

BLANK M L, PARKIN L, PAUL C, et al. A nationwide
nested case—control study indicates an increased risk of
acute interstitial nephritis with proton pump inhibitor use [J].
Kidney Int, 2014, 86(4): 837-844.

CHAPUT N, LEPAGE P, COUTZAC C, et al. Baseline gut
microbiota predicts clinical response and colitis in meta-
static melanoma patients treated with ipilimumab [J]. Ann
Oncol, 2017, 28(6): 1368-1379.

KATAYAMA Y, YAMADA T, SHIMAMOTO T, et al. The
role of the gut microbiome on the efficacy of immune check-
point inhibitors in Japanese responder patients with ad-
vanced non—small cell lung cancer [J]. Transl Lung Cancer
Res, 2019, 8(6): 847-853.

SIVAN A, CORRALES L, HUBERT N, et al. Commensal bi-
fidobacterium promotes antitumor immunity and facilitates
anti—-PD-L1 efficacy [J]. Science, 2015, 350(6264): 1084—
1089.

WANG T, ZHENG N, LUO Q, et al. Probiotics lactobacillus
reuteri abrogates immune checkpoint blockade—associated
colitis by inhibiting group 3 innate lymphoid cells [J]. Front
Immunol, 2019, 10: 1235.

MIN J W, LIM J U. Immune checkpoint inhibitors in patients
with chronic kidney disease: assessing their ability to cause
acute kidney injury and informing their proper use [J]. Semin
Oncol, 2022, 49(2): 141-147.

MOTOJIMA M, HOSOKAWA A, YAMATO H, et al. Uremic
toxins of organic anions up-regulate PAI-1 expression by in-
duction of NF-kappaB and free radical in proximal tubular
cells [J]. Kidney Int, 2003, 63(5): 1671-1680.
LARA-PRADO J I, PAZOS-PEREZ F, MENDEZ-LANDA
C E, et al. Acute kidney injury and organ dysfunction: what
is the role of uremic toxins? [J]. Toxins (Basel), 2021, 13
(8): 551.

LV J, CHEN J, WANG M, et al. Klotho alleviates indoxyl



944 B8
2023 48 H

v BB
Anhui Medical Journal

1001

[37]

[38]

[39]

[40]

[41]

sulfate-induced heart failure and kidney damage by promot-
ing M2 macrophage polarization [J]. Aging (Albany NY),
2020, 12(10): 9139-9150.

WATANABE H, MIYAMOTO Y, HONDA D, et al. p—Cresyl
sulfate causes renal tubular cell damage by inducing oxida-
tive stress by activation of NADPH oxidase [J]. Kidney Int,
2013, 83(4): 582-592.

CHEN C, XIE C, XIONG Y, et al. Damage of uremic myocar-
dium by p-cresyl sulfate and the ameliorative effect of
Klotho by regulating SIRT6 ubiquitination [J]. Toxicol Lett,
2022, 367: 19-31.

SUN G, YIN Z, LIU N, et al. Gut microbial metabolite
TMAO contributes to renal dysfunction in a mouse model of
diet-induced obesity [J]. Biochem Biophys Res Commun,
2017, 493(2): 964-970.

GUPTA N, BUFFA J A, ROBERTS A B, et al. Targeted inhi-
bition of gut microbial trimethylamine N-Oxide production
reduces renal tubulointerstitial fibrosis and functional im-
pairment in a murine model of chronic kidney disease [J]. Ar-
terioscler Thromb Vasc Biol, 2020, 40(5): 1239-1255.

H AT, BT, 4%, % B RS 2 BRI OC R 1
WFFE R (). ZBUBE 2, 2019, 40(9): 1069-1071.

[42]

[43]

[44]

[45]

[46]

CHOU Y T, KAN W C, SHIAO C C. Acute kidney injury and
gut dysbiosis: a narrative review focus on pathophysiology
and treatment [J]. Int J Mol Sci, 2022, 23(7): 3658.
AL-HARBI N O, NADEEM A, AHMAD S F, et al. Short
chain fatty acid, acetate ameliorates sepsis—induced acute
kidney injury by inhibition of NADPH oxidase signaling in T
cells [J]. Int Immunopharmacol, 2018, 58: 24-31.
MARZOCCO S, FAZELL G, DI MICCO L, et al. Supplemen-
tation of short—chain fatty acid, sodium propionate, in pa-
tients on maintenance hemodialysis: beneficial effects on in-
flammatory parameters and gut—derived uremic toxins, a pi-
lot study (plan study) [J]. J Clin Med, 2018, 7(10): 315.
ZHU H, CAO C, WU Z, et al. The probiotic L. casei Zhang
slows the progression of acute and chronic kidney disease [J].
Cell Metab, 2021, 33(10): 1926-1942.
Z0U Y T, ZHOU J, ZHU ] H, et al. Gut microbiota mediates
the protective effects of traditional chinese medicine formula
Qiong—Yu—Gao against cisplatin—induced acute kidney in-
jury [DB/OL]. (2022-04-28)[2023-02-14]. https://doi. org/
10.1128/spectrum.00759-22.
(2022-09-30 i fi )
(AR SCHRA AR, K



