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The pathological mechanism of renal fibrosis and

potential therapeutic effect of Rhubarb

Minna Liu', Xiaolin Li*, Jinhu Li*, Yi Ding®, Tianlong Liu**
"Department of Nephrology, The 940th Hospital Joint Logistics Support Forces of PLA,
Lanzhou 730050, China;
?Department of Pharmacy, The 940th Hospital Joint Logistics Support Forces of PLA,
Lanzhou 730050, China;
*Department of Pharmacy, Xijing Hospital, Fourth Military Medical University, Xi'an
710032, China

Background: Accumulating studies have suggested that renal fibrosis is a common

pathological manifestation of various chronic kidney disease (CKD) progressing to the end stage.
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In recent years, the molecular mechanism of renal fibrosis has made great progress, but there are
still no effective drugs for renal fibrosis. Natural products play a favorable therapeutic function in
the process of tissue repair. Rhubarb has been used clinically in Asian countries for more than a
thousand years, and is one of the most frequently used herbal medicine in clinical prescriptions
against CKD. Recent studies have indicated that the chemical composition of Rhubarb has a
significant mitigative effect on renal fibrosis. Objective; The purpose of this review is to analyze
the pathological mechanism of renal fibrosis and the anti — renal fibrosis effect of Rhubarb’s
chemical components in order to provide a new strategy for the clinical treatment of CKD.
Results: The complex pathological mechanisms of renal fibrosis were summarized into four
stages: | : Priming: Activation of inflammation; [[ : Breaking: Transition of myofibroblasts;
Il : Expediting: Excessive deposition of ECM; [V : Ending: Formation of fiber scar. Besides, the
signaling pathways closely related to the occurrence and progression of renal fibrosis were
summarized as TGF — 8 signaling, Wnt signaling, Notch signaling, G2/M cycle arrest, and
Hedgehog signaling. On this basis, we reviewed the pharmacological research on the anti—renal
fibrosis effects of the chemical components of Rhubarb. These chemical components of Rhubarb
reveal promising clinical value and provide new ideas and possibilities for treating renal fibrosis.
After summarizing these reports, we discuss the characteristics and shortcomings of the current
research and put forward prospects for further in— depth exploration. Conclusions: Researches
on the pathogenesis of renal fibrosis is beneficial to guide clinical treatment and prognosis, and
provides a favorable basis for the clinical application of Rhubarb in the treatment of renal
fibrosis. The chemical components of Rhubarb can act on multiple pathways in renal fibrosis,
which has strong pharmacodynamic advantages, and is expected to provide new candidates against
renal fibrosis. We hope that this review could contribute to a comprehensive understanding for

researchers in this field and provide some inspiration or direction for their drug development on

renal fibrosis and CKD.
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Inhibition of Intrarenal PRR—RAS Pathway by Ganoderma Lucidum
Polysaccharide Peptides in Proteinuric Nephropathy

Hui Fang', Xinxuan Li', Dongmei Lin?, Lianfu Wang?, Teng Yang', Baoxue Yang®

"Key Laboratory of Applied Pharmacology in Universities of Shandong, Department of
Pharmacology, School of Pharmacy, Weifang Medical University, Weifang 261053,
Shandong, China

“National Engineering Research Center of JUNCAQO Technology, Fujian Agriculture and
Forestry University, Fujian Fuzhou 350002, China

*State Key Laboratory of Natural and Biomimetic Drugs, Department of Pharmacology,
School of Basic Medical Sciences, Peking University, Beijing 100083, China

Excessive proteinuria leads to renal dysfunction and damage. Ganoderma lucidum
polysaccharide peptide (GL-PP) and Ganoderma lucidum polysaccharide peptide 2 (GL-PP2) are
biologically active compounds extracted from Ganoderma lucidum. GIL-PP has a relative
molecular weight of 37, 121 with 76.39% polysaccharides and 16.35% polypeptides, while
GL-PP2 has a relative molecular weight of 31, 130, composed of 64.14% polysaccharides and
17.73% polypeptides. The xylose: mannose: glucose monosaccharide ratios in GL-PP and
GL-PP2 were 4.83: 1: 7.03 and 2.35: 1: 9.38, respectively. In this study, we investigated
the protective effects of GL-PP and GL-PP2 on proteinuria — induced renal dysfunction and
damage using rat and cell models. Both compounds reduced kidney injury, proteinuria, and
inhibited the (pro) renin receptor ( PRR) -renin-angiotensin system (RAS) pathway,
inflammatory cell infiltration, oxidative stress, and fibrosis. GIL-PP2 showed stronger inhibition
of cyclooxygenase— 2 and inducible nitric oxide synthase proteins compared to GL-PP. In cell
models, both compounds displayed anti—inflammatory properties and improved cellular viability
by inhibiting the PRR-RAS pathway. GL-PP2 has higher feasibility and productivity than GL.-PP
in pharmacology and industrial production. It shows promise in treating proteinuria-induced renal
disease with superior anti-inflammatory effects and economic, safe industrial application
prospects. Furtherresearch is needed to compare efficacy, mechanisms, clinical applications, and
commercial feasibility of GL-PP and GL-PP2.

Keywords: Proteinuric nephropathy; Ganoderma lucidum polysaccharide peptides; (Pro)

renin receptor (PRR)
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Ultrasmall Polyphenol—NAD™ Nanoparticle—Mediated Renal Delivery for
Mitochondrial Repair and Anti— inflammatory Treatment of AKI— to— CKD Progression

Ying Kong'?, Xu Chen', Feng Liu*, Hong Liu*, and Yi Fu'
'Shandong First Medical University &. Shandong Academy of Medical Sciences.,
Jinan250117, China
“State Key Laboratory of Crystal Materials, Shandong University, Jinan250100, China

As a central metabolic molecule, nicotinamide adenine dinucleotide (NAD™) can potentially
treat acute kidney injury (AKI) and chronic kidney disease (CKD); however, its bioavailability is
poor due to short half-life, instability, the deficiency of targeting, and difficulties in
transmembrane transport. Here we designed a physiologically adaptive gallic acid — NAD'
nanoparticle, that had ultrasmall size and pH-responsiveness, passed through the glomerular
filtration membrane to reach injured renal tubules, and efficiently delivered NAD' into the
kidneys. With an effective accumulation in the kidneys, it restored renal function, immune
microenvironment homeostasis, and mitochondrial homeostasis of AKI mice via the NAD" —Sirt1
axis, and exerted strong antifibrotic effects on the AKI-to-CKD transition by inhibiting TGF-3
signaling. It also exhibited excellent stability, biodegradable, and biocompatible properties,
ensuring its long — term safety, practicality, and clinical translational feasibility. The present
study shows a potential modality of mitochondrial repair and immunomodulation through

nanoagents for the efficient and safe treatment of AKI and CKD.

NCLX ZE AN B A Ca* ISR MR G HETIER

e I
L ZR R el 2 o e B o SRR 25 3, B 250014
APEE I (acute kidney injury, AKD 2B IIE 2R T FERIG RZE S AL, By 2 ek
A SRR LR, H R sk Z A R006)7 T-Be. Pk, B SHRE X AKT A R0RIFHE S+
A, fIER . 7EENED Ca® ' il A 2K AL 2l e R A M B L A B AR O AR L
R RE AR R IED A . NCLX CRASS 73z s rD) R Pk bnT Ul Ca*' Y4
F JLTAAE T BT A R R R LU A v, R R Zokifk Ca® B p b 5 & 1. 7 0 5 T
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I8 R MR R B (L) 20 SRiPEB 0. 53 IR, 25 85 Jf i 55
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7 eGFR ‘B /PR YL 3K (CKD-EPT) 21.0 + ml/min/1.73>80.0 R
8 3 PR 5E (BRHR) 4.72 mmol/L 3.5-5.3 BT EFRRRIE
9 Na ARYE (BRHR) 142. 00 mmol/L 137-147 BT E B ”
10 cL I E (BRHR) 109. 00 t mmol/L 96-108 . WP R BRE 5
11~ TCa 8 2.40 mmol/L 2.11-2,52 NM-BAPTALE @
12 Gy i 8y 5% B4 5E (BRHR) 5. 44 mmol/L 3.9-6.1 =450 23
| $eiend (9] : 2024-06-03 09:567:40 3R 4484 (4] :2024-06-03 10:63:05 RN B og }z LR 7 it

E: MARCMEARGFENR, HART=H, WAREABIERTR, W=HNZIE! Bi%:029-33280003 SCUQ AT HAE : B T R BT .
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2 R R B 7

TR ER B AR R IR ER 4 A R S TURRTE W NE N 3 B80H I 235 04 R0 2 e A2 i 11— 28 9% ﬁ MR
B TRERTUARAE . AMEPESR A S & B R B W 5 1 1 WSS IR n] S B0 B IR AE . iE— 2B ]
SRV =i, X ;

I ARG HARFAE . IR ol AR . IR . B EIR, T E A AT S BOE D Re AT R R,
SRR B QMR N — R, AR B NVE IR NS B RO

TGRS mAERIREIE RS SRy aaiik, WREGTT, s BE G
Y7 E SRR I T o] LA A () B WA A . U RS B A & 1 v i SEUAE (1 P AR R
DEETR IR IE AR o AR, 2P DR SO Rk — 20 B 93 0 AR 0 8 I 48U B R T
%%ﬁ&%ﬁT%i@?ﬁ%%Wﬁﬁ%ﬁkﬁ T 30 IR BRI O B 45 1 LA BRATL A

FUR RGN, SFIBME, HIEmIRYT s R 2.

PHGDH &t RIG—I ESEH M SRMEERGNERERRE

FRAF
WA R AR B2 2 B B~ B2 B2, PFRg . 250014

SMEEB (acute kidney injury, AKD HA WG, WERE AT RS, JFHHE
B ER G = B 2 W T 10 X697 T B, iR H yh BRI & ¥ ( phosphoglycerate dehydrogenase,
PHGDH) J& 227 R OCHERG . 22 &R SO — MR 250 . BEAT DLd i 2 SR i iz
EA b, WrT DIE M G . TEDIRE L, 22 2R UL A & T 240 it o 78 v R 455 N AT
BHAROER . PHGDH TEMIE . M4 R G U IES A58, B E b A 2 5 08 BuA I AH 5C 1
5T, (AR S S rh B ol . FRATHIF R R T 2tk B i e, ARIEAT, K
AR NSNS, PHDGH FiA K P7E4&Fh At B S A b 4 75 . it oh, R4 4451
o, Uik PHGDH ZJ5, KIMI, collagenl 5 HE XKD, s/ NMEBGRRINE. BT
2B WF5E . FRATRYEE T EE SR CBR—5884 fy/)y Ul i P01 AR AL . /N LAY e eSS o
IR . VLSRR E EZE AL ) 1 25 kst B R 0 48 s LA BB I 48 Ak AL B 22 28 7T 1 b
FREAT, SULFRE . MR ESSR . FATZMIIE PHGDH X RIG—1 {55 BB R 3% . 7elk
Hhscgidr, PiEk PHGDH, W3] RIG—1 F#ES B PR b ACT BT, W FA TS 23T
#X PHGDH J& F i SAEAH G AN N 17K - AHBE AR . AL . PHGDH 0] LUiad S— IR H 8
IR AAFE A PEHE P A, AT R M PHGDH JFH PUBR G XURE SR B 4 (Dual — specific
phosphatase 4, DUSP4) &K ik i, ChIP—qPCR 455 . 7~, DUSP4 X HEsh 790 H,
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Koy me, fi AR, 10 RIG—T I AR B 225, 78 PHGDH nll it ik DUSP4 f4% 5%
KA A RIG—T i B - 2 M52 i A5 473
A . AKL; PHGDH; RIG—1

REBREREA MR ERSESHA R SRS
Bre)LEgt B RE ey R RN

W, Sh/NEE. AR, RCNS. BLSKEE. W, A
VU2 Sl R o MR PR B P N RL . P2, 710004

B . BETEPRTS R o % 22 B R34 9T (continuous renal replacement therapy,
CRRT) Bt i 27 52 Jm ikt . (RRamsm e A )Ls & A EBUEAEH T3k
Lo T RERRZE 5L A A 22 B IR S R R 50) . B 2l iE . 20 abust. P lim s
ZENH, FEIMECHIFEIRE T AR N PUEER e MR AE S IF QB #i1 (acute kidney injury,
AKD 1) CRRT B35 BA RUFA 22t KA R, 8 B Al Cres B L g i . R A
G TG PR 25 5 R AR SN BEAE e B AE 50T AKT B4 L CRRT PR SR 4t

T WIFTERS G A PG 22 A R 4 — I = e P A v It XURS: 19 e 80 5 0 AKT 47 CRRT
M L. S0 Wig, FRERAS s mlfhal . 2022 4F 1 H —2024 4F 1 A 152 HRA R 25 54 A fib A 41
PLEERIT Y CRRT Btk JLs R IRZH . IMBiPEcE 2019 4F 1 —2021 48 12 ] {8 HI R df M 4k
PrEEn) CRRT B L %ok, M B 5 1 — M iE . CRRT BYuE#sAam . 1677 Bl 5 S5 90
FREA . IRIT I A AN RSO AN S BT . AR ERR ThEE A O

LR

XTREZH R S, ZREEEIMbAL RS 7 . PR AR . R, IR BTEAE AL, PR Eh ik
Ji R FF B E RIBANTT > . IBY YRS S R A A R S R RS B L (P>0.05),

Kaplan—Meier AEfFp M1 o, Z85C A AL E A IE AR A 5 X0 IAH 8 (XU b =0. 502, P
=>0.05) JoWEZES. 107 12h J5, FREAMBAEE WIMENEF . IREA . RIS = KA
SR EFHTGITFE L (P>0.05), PHBE WA RN 276545 R
AR 1l i (4 & A ZR 285w At 28 W] AR T Ak R M e 4. (P<<0. 05)

2538 XA RS B M REAE A 9T AKT A9 JL CRRT (RSMTEE. iR 2555 /) 4
Al e — e A P

OB R ZR S b BRIl BREEAE: QMEB B0 E2rE S IR AUAYT
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RE BB MBS F1E AR

BRI, XE, S, ol B, M. BEE. INaE
IR R gE BE . B, 250000
Jbat Rz FeahE =B, Jbat, 100000

WREA ] R T iR AL B 2 —. RVFZME R R, R AR S Y IR
PR B 27 W o WLl 0 A9 I3, IR SO A A U 9 PR R e 2l JRZ T 3H Curea
transports, UT) 4%, LAZERFE A B S LAN SO AU IE B A= e 3, UT 7e2E45 5 N IR R TE
B, RSB SR R R R BE R IR AR AL vh R AR AR . M. U'T J2 0T R A IR 24 4 1%
FERE AL AW R e SR g BRI PR 20 AN 5 | vl i o~ 2K LAY AT B2 T SEBURIIR . nl i
FARCEE KB S EO R IA YT . (B EATE ARIE A 2 R UT 05650032 2k 77 1 e
Pe2e, SRR AR B . [ BN UT AHEAE B2 HUE G R DI, AORRR® T UT
IRV H TR IR 2 ) 25 It A dE A . AT B FE sl i A 2 Ak R UT 505 UT 8
YRR, PR A A IR TEIE . RAFE MG IR K12 19 70 THLH LUl 5 5 UT — A 5%
YEHIRY 735560k

AR S Ve R BEEAT © ZMORTR UT M50, A48 e PR il 7] C25a At ATB3 DK ARSE
SRR CE11 1 HQA2, 454 UT— A2 KR 73 BEREH . Gl 250 L4 & A= LSe35 7
TEh SRR . AT LI TE PRI C25a F1 ATB3 alid 5 UT il b RSPy “Q
TR T QM EEEMRE I IR SR S8 AP BELIBT R 3R O Tl IR R R as s ik
G CFL1 AT HQAZ NP3 525G UT M P4 S A A1 s (9 3F 5 PR RO A 4 5 R AR K i%
PHIST IR R iz i Ve . FRATT B BF 52 3k e DAL 38 S PR AR 45 5 1 4% 1 i A PR <p sk 5 L2028/
P336™ 2 i) “L—P” A S279° —C285™ — G322 4 il iy SCG M 4%, 5 UT A 7 nd ik
FEVE EHANSC, IR Fuoat e £ 0k UT Mo, 28 LRrik, BATRBT I m 1 A R0 i 500 1
T UT—AZ 8970 TAERIALH . SORA BY Fiset i BoA e et sk sa AR FH A UT il 571
NI KR AR IR e UT Sl 50 S 45 A Sl

EP4 Z k4R ) B S £ 2R B RGBT R R

BRI XUEE. EWIE. SSEmE. . BES. NS
AR KR B2 E e, BFmg, 250000

BUSIIRER EP SZRAE M 2 0040 S o KR . IR . Sty . S
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J AR A G, Ho, EPA SZIRE0E S 02 8F B /NG AN T EOIGE R EPL 1 EP3 2 K34
o g R MW, 1 EP2 Ml EP4 SZARB0E W S BUm A& 5K, s20m B WEEE AL, 52 m R E
RN, R, EP 2R 2R E NSRS al, 208 e R BRI . il PR B 1
B, AR BEIAE EPA et R Ao 2ot B BB a7 Gk . ARSI T EP4 324Kk
Gs/Gi B HEEEHLE . N EP ZARRY 258 T L fefit 1745 5.

FI AR 2 B A R 45 & Cdh16Cre+/Gnas™ "™ & iR, WEB T EP4 Z 4k Gs il
Pt ik Rivenprost Bl B 47 I 2EMRE B MERT . Rivenprost RESE I W AR B 45105 2 F KIM— 1, flL
it SCR, FRZFEZA BUN 1y ik, FRACSRANM ik N T MCP—1, A4 IL—6. MEIRIERE F
TNFo B & SRT EP4 324K Gi i PER i 1902688 Xif b iRTEFRIEA et . ilid BRET 52
A transwell SEEGFA Tk & I Rivenprost BERSIEHE AQP T, 4ERE M4 5 b,

PRI BT k. R R FeAARLs 4508, G MR, AL LI T “ri—HdikiE
Rl —ZARB R L E 57 F O EZ LS . BT DLFE [ — 52 (R Y B AR 2 45 1148 N 77 7E £
FRIANZE GO, RS A AN 256 5 2O B AR 0 ) 155l B 3X — GPCR 22 1k — B R BLAE 1
G FRIIARE, 88 T PGE2 BU{K wchain K ship g EPA T Gs/Gi 558061 “4
IR, SERR T EP4 IE A4 148 S103%% F1 P3227* (v 45 38 1 52 1 o8 &6 4% 86 3% 1% 1 V32074,
N321"% [ D325™ N s il Gs/Gi {55 EE AL .

i b, AU T PGE, LR T = AN 2R EP4 21k Gs/Gi ZFEMEAE 57 S0 FHL
s 485 T EP4 Z1K Gs i vEFATE SPE B 0s b iy G E . 3 AR i R I R I3 4% GPCR
TEPEPEBOE AN R T WA 5 i B 0 pL I ik 7 2R A . RS HERE IR EP SZAR IR IT B RN . 4
R DD R AR A FR AL TR S N 25 AL S LR

RFI 2 B % R BAZE X A fth 7 ML R E A e = B Rz A

BRI R, EAY, XUEE. . U, RIRIH. EOY. REmR. FME
VU 22520 R A5 W BE B R R, P22, 710004
FIA . FRBIR 25 55 m) At 2 —Fh 22 Z IR 28 BRI 50 . B 2280 s pT B8 0, B 5 R L B
P, IR A WSNR RS BER . 07/ N il BB A AR i i R . 3R e A
R Bk R PR 2% 50w AU I OB AT P LB, PPAG L2 VR R etk Tk BB 2023. 10—
2024. 4 75 PY LA R 2 R T R e A RV IO AT 04 (8 28 BIRE ML 9 I, I B4 15
B, 2k 13 B, SFIAERE 57.349.5 2, AHRRME: 1. AFRYRT 18 JH % 2. HUAMEMBE T
MRS IRE R R . ENTIRI=3 A H L RSN 3 . HRERPRE 1. A TGSk i sl
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mmm;Zm¢ﬁm¢<ﬁ?MﬂW)ﬁPE%m%%%ﬁ%;&ﬁ%%ﬂiﬁﬁm%%%;

AR . LIRS TP BOE R ZE S R BT EE . A T A KIS 15mg/h, F Tk
R A Smg/h, X B B ki A IR 25 55wl fth 20mg/h e, LB E iy . M,
BN IG IR OR300 FENTET. BHr 1hy 2hy 3h AR ALK I sh bk . JE#R )5 . & ko
ACT F1 ATPT A, RIS AL L fifp B R I3 R 5 L8 190 2 00 25 R BB RE L0055 100 0 13 1l 3 0
RE. 258 WA BEIGIRER L GEIT¥2 57 (p=>0.05); BALHUEEA B4 518 96. 8%
92. 1%, WEIXGI¥25 (p=>0.05), KLLMD, ko i E 8 ACT BKTx] i,
BT 2h I SEE A # ko ACT 2R T X R4 (163.5+8.3VS 172.5+8.3, p Jy 0.02), HA
BB S A FL I BG4 25 5% (p=>0. 05, WL 15 SEE B NTRT. 2h FIFHL APTT 20504
24.67£3.50s, 47.137.61s, 62.1046.46s; N ALES HL T ML EF 3. 720, 69 mmol/L, Ifil £
139.843. 18mmol/L; XTHEZH I 1 F%EE M 1T 2%, LA M TS it2%225% (p=>0.05); L
BodH 1B D B /MR, A TE . AR, GOERE . BN FEA R R A
S5 FRATFFE A AT 2 9 vt v P T2 2% 5 ) b A il YRGE B b on] LUS BIRS M e b, AR
RN, WAHG IR B A R, EA G RIE) N . S5 BIFRAT T — 25 B 53 H s R 25 2 ) At
TE R A LA BT 28 5 BT B R

A . FRAPRZESIEIM; IMBGENT: DUk AR et

TGF—p1 1&3T Smad 155 ERIEH/NRE/NBKEE R b 57 20 BE 18] BLAE L BB X

T, AR, fToRE!
lﬁﬁiLk%%*WEE&,@ﬁ,mmm
NEEERFE—FBERE, P62, 710004

Hi: B eA KHEF gl (TGF— m)ﬁnﬁﬁﬁ%AﬁHFLQ%%@ﬁ%wﬂwn

Jrik: TGF—R1 fili /N BUSACEEZ Rz 40 6h, 24h, 48h J5. i RT—PCR & Western
blot Jrik A e )2 b Rz i [ Bz — Al B4k, &l CD44 . claudin—1, collagen I, «—SMA,
PDGFR—B, PDGF—B, PDGF—D #&¥5. [RIETEEFHKPAZN TGF—p/Smad {5538 HAH K
F Smad3. p—Smad3. Smad7 BIFEEKF,

0L TGF—B1 HIKREE Rz 40 48h J5 Cldnl mRNA B ERAK HBA Git% 5 X (p<
0.05), Cd44 mRNA 7 6h BZEMFE, Ful mRNA 7£ 6h. 24h. 48h #F+5; Pdgfb mRNA
1F 48h B ERE%. Pdgfd mRNA7E 6h, 24h, 48h BEVEREK, Pdgfrb mRNA 7£ 24h I &4k
F#{Ik; CD44. fibronectin, collagen I, «—SMA & [0 B I HA G it L (p<<0.05),

27



H E 2GR IR 2024 FH N+ — BT 2

1M PDGFR—B £ 24h IR RK A A G2 L (p<<0.05); Smad3, p—Smad3 H[17£ 6h, 24h
YR TR . T smad7 78 24h Bl RRE (p<<0.05),

45it. TGF—@1 " Rgilid Smad {5518 B AL 2E B /NEREE)Z 1 R A0 A4 _E B — ] B Ak AT
SN, [FIBS R I PDGFR— B {5538 % .

B HAME R R B B B IIfa IR & 97 13t TR
FEES, A, BRS
VU KA PRI R B2 BE s BB, 610041

H: ¥ BR% B IEJS (Diabetic kidney disease, DKD) 2 B JR 5 T 2 19 18 1 B IE
(Chronic kidney disease, CKD), MR # WA TN I ZAiEZ —, BLE BN 2RI B R 3=
BEIF A . DRI B B T 2 A ACIH ZE LA O . R PR B L A R AR S 1Y A R B B S O
FIRWRIARYT . B RER RS el ] i 5 . — BUR R BN LRI B G . VAT RO BTG XA 2 . i
PRI B A S BTG R B AR R PR B )T CKD A A BES, #25 DKD f W2 Wi &G 97
R, KRS B R B R L,

Tk ZEFESPHTSCER SCERIIF ST 1

53 HATEIR b E2E IR A O/ NUEFEE (UACR) FIE/NBERIETZ (eGFR) l5E
R A T T IO R B . AN . PREGE A (UMAD . 20—200mg/L; JR AR H /ILEF
Feffi (UACR): 30—300pg/mg; bREZE HHRM A (AER): 20 —200pg/min (30 —300mg/d)
PR A EE R, HBAEYAREY . e PR C (CysO) | AR (Hey) . IR
R AEE (U—mALB) BCAIERELS A E (RBP) A& 7 01 & 31 DKD #2448 T — % ik
Pt BEAMRALIE R IR AL 2R T2 . AE X R O SRS R . TV M DR Tt A 2T 3 e D R
Yz k5 . B4 DKD JRY7 AR 259 7 ik BB AN R AR TG 7=, e BRI . FE il iR, M
AT EGZ B 5 . 9IRYT EEDIEE RS, W IRE A BRI, Bl A, sl o v
5 R WA B AR 25 TEAE 140 — AT BE DB Rl 2 0 2 (SGLT—2) i, anikassede. fi
B oML GLP — IR sl A R RE0E . &AM T B LUS Y 2 8% B IR 9 1E
DPP4 i3] a] LLFEAIR DKD 8E IR Ko R 5RE LT 4 At & DKD %A & e i) SC BBk 5l
I, MRA ] Jifil 5k Bz Joiik 28 32 Ao B Ve 3 3500 RAE REF dedk, Wi IR, R4 B TiRg
FET. & A A MRA 3558 — IR B AEE AUKFE A ARZ RIS 5 =R Rk
R MRA, SEZ7 DKD [ 35 5 D RE R IR e . FRAIK DKD fE 38 1.0 L5580 & 0 52 Al
JRAEAR B EER A ACET il ARB 28R 524 . FEACR A BAR I AT HE ] CCB 282454, nI Rk
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RIS R . A T LA R TT 2R 2 MR e | 4 ) I DR R K P L TE R
HEAC AL A AT ER AT T

S5E: ITAFRET N TR DKD ffT 58 REUE . 72k PR T AR xR0 DKD i 6 -t R
T @M. 2R ARSI BURIL T /e DKD B2 W a6, B 24 Rl 25t e
HGEHE S A7 IR E A RVEIT S Se R OR B8 T DKD & i HUS .

k& DUHF L PPARa fk #5977 3K & % 155 BR BR I E 14 15 9 B AL A 5%
B
F T BERIR =252 BE. )M, 510510

H: PRERA S HE AT, SEARNIRIRE 2, JCARHE R RSN, T 5| & i PR R 1M
RE . K R PRIR MAE 2530F— B 7E B ik vh 2R, S80S PRI AE R B (HND & E, HN [
FEIRIT I DR AR N R IR i, AR HESRIRARM . H AT, AR IR AT TIRIT A
J MURE P 2549, = B A ) AL o) 2 A o 8 9 A 0 Tl A 18 B W 93 06 22 1K o« (PPAR@) T 30
MRS, AR (RIS R XS 2 A B s LA VR AR A R E . R I RS R W
AR DR AT AR AR AR A IR B /K T AR L BV R AL o R B0 . AR5 B AE 2RI IE 1 DL 4k iE
T PO i E A Y BRI SIS Z AR o (PPARe) R IR BRVE B A AEHLA. LI HN /Y
TRTT HRALH Y BSARYE FIYR YT RN

SEOL . JE I G I I S AR TR B RN R S R RS A T R DR R I M A /) R
R, IV E AR DRI TR YT . WFR S SRR, R DURR 8 38 3 B AR T B /N BRUR R 7K SF- 2l
3 HN /NRUR B DI A SO BRI 005 . LRSS R AT

Lo AEARFR PR R0 DURRIA T AL/ B I35 PR R . WU AR R 20K B R E (p <
0.05), 7R R AT B R DR R D RE ORAP 1

2. IEUREEAE L BASUR B0 on, JETE DURRBYT AL/ RN B/ INE B . B/ NER
B Ak B ST AN LR R B 3 A%, P RA G2 R (p << 0.05),

3. A FHLEIR ST Ji 3 Western blot il RT — PCR 4% AR A0 & #8480/ BB 4H 41
PPARa RIKFEAL. TidEE DURRAY T 4/ U 4L 80T PPAR B RB B 2 L, [FEE, JE# D
FRBSF NPT (AL—18, TNF—a, IL—6) MHELEE (SOD) Fikshn, &
BildF (Kim—1, NGAL) FikEFHRFK (p << 0.05),

4. PPARa R RS2 50 . 75 PPARe HE K 4 B PR R /N B i gl PR R PR B AL . I 45 7
e IURRRYT . A5 R R IARE DUREX PPARG 4 B PERBR /N BRI B PR R A FH o8 2 0k, sk, 5
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HPAERDINAR L . PPARG mR /D SRR S ] S5 A PR R /K P T AR 5 A i

XLELRRN . ARV DURRE S B PPARe 35BS TR B /)N BB 20 E A4 27 2
SSULR

g AR, AR DURRE I PPARG BP0 5 22t 1 IRIPE B mry b . H &
TN FIALE ] BECL AR R IR BRAKF- . i 5 IO S0 R0 LA K o 45 BT A R R AL L N B 3 ik
XL B AR DURRE HINRTT AR AR B TRl 3E . FF- 78 T PPARe /iR 7 HE A
T AE .

HEE SRR RF SR EETHENRERAES T

20, WECF
LA ER T ERE A, i, 222000

E s o3 Boml s 55 R85 A0 1 SR VRSBSOS B SR DG REIR B I R R . ARG R L b
TE WG . Jridk: ik < us 20 A R RN I 4 2019 4F 1 A 1 H % 2023 4212 7 31 H
A3 ) R R Y S VR AN RS N7 A R R e B R AIG L OB AR R R TR AR e O A vk
e s, XA I SR B 1 — s L. 2GR 0L, IR RER . SCR kA, hE
R WG SEOR IR T b . S5 SR SR 11 3, Horb R RRE 11 4] (100%0), JRE KA
LB (1% . FFohResE 2 ) (18.18%0) . O EMEIRTT 1 ] (4. 76%60) . MHPR T S8R fir ik
AN RN TEM YN “RIRE” M MR RE”. JZE RN RN EE Lt 7 6. Bk 4 6,
SRS (62,94 15.76) %, 359 R K TR R E S, 3 IR 50 ~ 100mg/K. 8 Bk,
150mg/K., 257l 1~3 K, P (1.86+1.24), Hrh 1 K& SH (72.72%), M2 K2
il (18.18%), 3 K 1Hi (9.09%), FZGENKAELHURBIFFE D 0. 5 /N ~3 K, I ARAERZ £
BRI AL, W R R A astms, i, O, MEKRIAM, A BREE TS 85/
50mmHg, . HEHMERER . Rod, 4525 RREIRYT 28 1 6] (9.09%0), Uf#% 4 f
(36.36%), JFRPRMEIRRIEK: 6 4] (54.54%), SAREIRIT IS5, 458, MR ST
AR EREAR . S, OB, AU AE MU KA DS S T E AN R, A5 2 TR YT S
KRG BE U5

OCHEIA] . WEPRIG ' s MRRVESIR: MR AN R R
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PR Z BB A A 6 T 1 $A I iE B 3 28

Zhit. ME
JCER KRR R B 25 P22 &, b, 100191

AR LA 2 A DL A T 2R L2 — . ARSI 1500~30%0 . AIRAN ILAE £ 35 A5 25
FET %0 . HENAYT A VE R A5 AR EA AT 09 259 2R RIIR 2 i Ge R R 245 7] 5 | 2 il
ANRRNE, PRI, FF ARG A 00 F DR 2 52 B I 25 B 23 S 58 F4 i . ACBIFSY B Y 1 3 )
BRI ST PR 2 TEIE 50 25a X AN MAE 1936 97 VF P DT 48 78 H 2 Bz AL . ZEARBE TS,
SD K RS PR R B A DA M L5 A4 (STADH) 4B AL, P 36226 A 2 A R A o 32 R DR R
RO R B S BB R . myEah. #. SEFaat. mRE. JRE. RBEE. REH. 8.
SBETaE. IRIRE. WIEEY 25a % SIADH 5 A2 4R IfUAE A9 28 4 . g HE Ze o
S MELL BV SHHE . Western blot Kl B IEAS A1 85 38 1 (9 235K V5 e 96 IR
Wi Al (UT—AD., KlEEH 2 (AQP2) AYFRILAKT-. N PR 28 18w B /0N U EF A= 7 /N
U7 SIADH Y, [FRERIN LM . JRIEAE A dEbs . PPN B = IR Z W B/ 509 5 IR RIEFR
Xf STADH 7 | & B ILAE 4 A & R 5 . SEUR 2 R WT, 25a 4524 J5 Re % BHLLE I AN IUAE 19 32
—H KRR, IREBETE. KBEEDERI. R, SEBAML, mESsEE. miEgmmt
Fe SR GEETEHD ¥R B E 2R R, Bl ammAdb. RAERIER, 2RE
INSHZ AN BEES . JFH 25a $h2 5 A2 B IR IEH 40, XSegh WU, i UT
X B MR A B I A ERT, AR BRIRAE] . BN S b fig B F- . UT A] e
B RO ARAN I AE#E 5 . Western blot M 45 AWK, 25a HE i i A IR AR H f 5 15 52 i
AQP2 FI UT—AL 1y BB, A/ Wms] 7 RFEMER, HEEAE. 78 UT— AL MR/ R
W, XERLE VS R AR R R, SIEE X IR A BEES . REERER &K,
XUEEERRH, UT— AL @ibRAES & M ACENIRAE (19 & e, R AP RIRZFO S . AP 4SS
FEUESE T PR 38 1A A0 DI AM A AT VR 38 R PRAE S E 4R . AR A R 3% 38 i
P36 Y7 I LA 114 245 B FH B AT R A T B A0 40 R S 0 5040

10 BliEfHm &R EE I RIER R EERETARD T
Yk, R
VU2 S8 R o MR BB O R, PY2E. 710004
WE BN E ML X ESURER R BUE . E2 T GLA ENRESPE o« F
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FUBEFHME A (o Gal A) &P = . SECCRY GL—3 & Lyso—GL—3 fEZ RS AG [
—ZRINFFAAE YRR SRRk IR AR B, sl g 10 1k A R R IR
GORL L BT IORE G o BPEIRTT IR LA RS A A R e Al . DR BB G o 33540 T IR T
ARNE. ISR TR BEIE AR . BFFETT L 2022 4F 6 H —2024 4F 6 A [AliE g A
RS e il A I A2k A T 9 10 24 8% 45 2 R 1 g Ain sy (BTl 0. 2mg/
kg WD » WO R A I A A 4528 . JF X TIRE. 24h IREAZE R, JEY Lyso—GL—3
AFEATRE 3 A 1 IRMEVIAE A ILEGT AR IR 4. JhilcsE 10 2k s 8k .
Horb 8 DA F Mk, 2 B &bl g e e 2 00 1 G, ek Em 3 0 1 1, HoR
FOIAEIE R s B R BT T 3 9 S W SRk B RE AL /NBR W 42, 3 B2 W e
JE R AR N R RARITHE S BT 2 1R LA R IR A, 3 i A
B L BN AT LREAE/MA s EARER AR DT T TR S HEE . BNP. LB SR 7R IE R N
OSSR 6 Bl E NIER EIROH, 4 PIURE IR OHEATE. 3 B A A S
BELH s (R TT I 5 B O NS SR, 3 R th B SRR, 6 (AR HH B
SO A B s O NERE IR TT I 5 i e s T R U RE ISR DT 1 R
H BT B2 T SR kL AR DU Sk s MR A J5 1T 5 9] £ 3 1 A 0o AR T 5
ST REAGLIN 75 AT 4 {91 £ T BUOR B RERGR . 1 B8 Hh BUBH ZE VRl O RE R0 s W Azl 7
113 ] BT R . e 9 A B E B A TR AT . B I BERETI AR 2 B
D5 A B IGARITAT 3 A . WIBHERAT TR . eGFR BER. JRffae . HAW e B4
JUUEFECHT T %, eGFR FEAR. JaREFREE: 24h JREE A& B4R /R B R E A € AT E
Lyso—GL—3 K-V 5R BFH YK W 8 R . 598 1247 5 A8 B s 2 32 22 LRy b
VBTN B /B R SR R LR R/ NER ' RO . AR R B/ INE L B AR P AT DL
FEAMA . BB 23 S8 L AT DL SR P O AN 5 BA PR S A% S R 0 IR A T DL 7 2 B S TS Bl =
P IS EIEIR AT WL e T A, RS A ] UL A R bR ok o s 2 RE A
PASR B REDAR 2 3+ Wy G 3= 28 DL iy Jy ekl o 2. 2Bl hBE g o 097 )S . R R
BT b 24h PREEFE B AT ORAFEEE , IRP/KF I B R B BaIORE g o A7 25CPE T . DA
AR R A B B R S IR T R R
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R TEHBURIRERFERERLT BT REEERBERINA

T
P2l RS B R, PYZE . 710004

. it RTINS s dtn <, W8N R R AR, 7
W AL AIRE . BEHL 20 ] 2023 4F 12 A 2024 4F 3 H IR BEUA R BUZR P9 1A T AR T
B RIIRANERFS G $-AT— DL IS 45 T R i SR e 4 RI8 4T, 2
H G FR A IC SR B R E TS TR G PO AR B . SRR T AT e i )RR IR 45 MR 0
FOF SRR RAN RV, 55 B R T g e iR RIG VAS #8402 (3,69 =+
0.93) 43, ARFMH R FEGFBA IR RATHY (4995127 4y, WABSHEERA S
TR S (P<C0..05) 5 (VRSB AL AEHe /R R 5 SRR EA 25 #ERT (7. 77420, 60) min, 5 T
FHHIRY (8.3840.57) min, WA ZERA G L (P<C0.05) 5 i FE S A 5 ien =
Jri EEH Y IR G5 ARG s A R v T R AT (P<<0. 05) 5 i IR S0 A 48 B4l s R s 1 B R RS R &
A% (1/20), RFRIRAMN 15% (3/20), P ZFAE G #E X (P<<0.05), 4
W AR PR AR R T T R P b R e A B e LS R, WA R IR TR
S, PRGN R RN R A, 8 TARRCR, [HIRHE .,

IMEZEIES MER 12A B EE S/ NFIBKELERERHEX

A, DRk, AR
VISl R MR R Be . 7542, 710004

H

AMASEE TR 55 B AR AMARTTG 78 Tg AN A R SR A A vh R FE VR (EAMATRT
TE TgAN [ A A8 JCHOR /NS R BE AL PR A8 v B M D AN B D) . RIE. ASBIFSE A B AT
R ML A Tg AN G B /NS BRBE AP 28 i AR

Jitk

[IBEPERESE, A H 2017 4F 1 A 3] 2023 4F 12 F F 9422 S0 R 25 s BR e F Rk 22
FRIERS WO IgAN HIURIER S8 — M. B8 SORETOR . MAbRE: OZ W K2 K
7 1gAN; @IiLH/N T 140/90mmHg; O FIHEA} L sE B H IS AR B MG R . HEBRARHE
Ok TgAN Ffig s OA KT i s B s 25 ad 3 A H 3 @& I ARk
i GRS BRSO . AR NS AR . e o B NS BREEAL PER E A] (TgAN—
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VS) HHAEB /NI AEH (IgAND . H'E /NS kA 22 5 SO = A7 7E /NSl kA8 BE B
JEN/ B A BE SRR A . A A AT FLR PRI B A5, LA A R i — RS 00 . A B R}
Lo BRARFAE s 3 M A i i B B 2 2L AMASS B 7R A o I TR A T AN J835 5 /NSl kR A P 42 v 4
=9

45

L. ARBFTEAAN 328 BIFF A RHEBR IR ER) IgAN B, AABIERY [gAN BFH T R4 i
T34 %, R 141 . 219 BIERE S IR/ NSIKEEAL AL . o 14 (R A O S KB
FEARTE

ShﬁN@$%ﬁ%,@MWW@@$%¢% Frak . WedE R PRI o L
24h JREEAER: . MMUEF. FRER. MRIR. Hl =85, REERES A LAMA C4 - e . i
ﬁ%%ﬁﬁ\ﬁﬁﬁm Y. AN A e JRECEE . R pHL B /NERIEE R EAMA C3/C4
AR KPP I o
. 5 IgANAUEFEAMIL, [gAN—VS A LL Lee [RMH KL FhF, 2907 67.12%, A4

R (M) B/ Bk 1 (S) KB/ IVEZEAa sl i) B et 4tk (T I miA 4e
eSS, MEBMINE AWRE (B A ARRELE (O hiiRFERR. 725 HAREIOL
L. [gAN—VSH FIBRe@APE L L H . teoh. [gAN—VS 4 rf — R A BRYEAE
o TBCHEREAL . RIS N BAZ AN IR | R) ST 4T 4 1k A B Sl Dk A L B R T B EE
JEH,

4. R AL BAME C3 A4 H o BURYA F 2 P JC 22 57 TAMA C4

HKFAE IgAN—VS &I SURE B 205 T IgAN 41,

45E

B /NEI KR S FE R O AR = LU TgAN (3 th R 4R35k 66. 7700, HSARIRMEG, 5§
Mo, HICMARE IgAN BEMIL. &5 /NS bR AR 22 AR i Tg AN B3 B9 1M
Feo REFER ., MURIR . MR SAMAE C4 KPS 5 D RE i 5 B B I BR800 5™ . e
Sh. AMA CA T REE I 215 B/ N BOPERE AL BORS 1 2852 Tg AN R AR R

PLE Bk CAMP 1& 5383 HMGB1 #%1 NETs & HUR R I S i S35 B B &K i = 52

XU, 2T, R, BRI, AR
VU220 R M m BERE PR INAE. P2, 710000

FH . BRSNS ALSS PURIK CAMP A5 BHLIBT SUPE B 000 B Hp S8 AE IR 7~ XU O AR S Ll . 7
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B 1 AARAI IR 3BT CAMP 72 S E B 507 h SCIB0 IR A v 9 56 R S5 R DG 2 L ELVE 40 #r s 2. B
15 HSD KBS 3 21, iy A B RSk il 45345 B Wk i A 780, 531 38 5 e PAT K L 2l ik
45min (IRTZH 5 ) RIEWESIE 28 LPS (LPS4H 5 H) ##y 2tk BFims, wERE 1
Ry 2R 4R, TR IR, M4 RIME S PRAE; 3. ELISA e I K B i K IR IR R AL
JUURF . HMGBL f32357K -, I43 85 H AN [ ) g A0 Jo i 8 A% 40 e D00 7 e 78 Ik CRAMIP 3 44
Rl citH3 R & v b MPO, PR3 AW B 4. fiff B 40 ) 59 22 22 2 2 11 s P ol
HMGBI1 ¥ citH3 K& EigH MPO, PR3 fHkE . 175 CAMP kKM M M43 . 6}%
AR 1. GEO Bl FEh i GSE B EATAHOCHE /3. 4R A AP Ik CAMP 5 2bE
PO 2k B bR O VR T A AH DG R DR 52 TEAH OGS 45 I8 A DG I 2 fR A oG, o H 2
HMGBI (5 H R R A K2 A G 2.0 EERE M 1, 20 40 7R, SXF 4L, IRI
K LPS H R A ILTE S R i b HMGBL K-F 8 Tbm, 22574 W&k (P<<0.0D), AhJE il rh
NETs (citH3, MPO, PR3) kKWW Itm (P<C0.05); 3. A4l R s Ah A i
BN P CAMP 3%k 75 HMGBIL & NETs (citH3, MPO, PR3) kK274 %
(p=0. 694, P<C0.05); 4. 4kl CAMP 3&ALJ5 i 4hE I HMGBL & NETs f93% 35 7K 5 hi 9
BHE (P<<0.0D, Z5ie: HUw ik CAMP @it 1% L5 i HMGBL y£35, Bl4% NETs /KF,
A YA e I e BERE 5 | 1) i DR KU ) 7= A, DT T 1 BEL I 4 44

LAPTMS @it &/NE F M3 nE SAE L 44k

XGE . XL 5L
AR AR R 22 B 25 B AR I AR 250102

H PR R R A 3 IR E 2 il TR B LA K 3R 2 4 PAE XA, Hor,
LT A4k A 2 AN [ A1 i 50 48 A B 2 e 2 R 30 O 10 e [ . e tﬂétgﬁﬁn%[ﬁ
B /INGE L R AR M B o R ) B A A SR B IR B I R . PR, AR AT N R A Y
AL, FHRIETE T IR, X T HGE B ELE 4E4L 518 P B B F R L W AR OC
T 5 (Lysosome Associated Protein Transmembrane 5, LAPTMS) 2 & AR AH G5 I5TE
FIEP I ES R . S50, RAE. O MU PN A S B 72, AR, LAPTMS 78 ¥ JJErh
AP i AN B

itk TSR A T 4 Bk LAPTMS /N RS B/ NVE R PR LAPTMS /M, Jf:
SEE I RAS L B e N B TR AR AS . RN AMACERSE LAPTMS 725 /NS b R A0 M B

L LT Al it B v VR T S AL
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5L ZWHE R LAPTMS 78 2 R0 B IELF4E1b/ N RUE R Jrh 25 Tk e . R/ MV 5
6 /N R T R R B . 1R R N BT AR A I & B /N N LAPTMS (1 1 45 5 ik
AL DIAG, ThEE b, %%LMﬁMB%%%E&%%@@M%ﬁmﬁ PR PR 25 L/
BB e it PR A 0 /N BRUAA IR ST Ak, i — 2B F90 & 0, LAPTMS BESSAE R /NE 1%
M L RADY AL, 8 A S A0 R R %&%%%m&%%ﬁﬁ,F%ME%%ﬁ%%
B . LAPTMS Al figiff WWP2 (i BRARE i, dEmim sl WWP2 4511 NICD1 77 2 {b %
%$%¢miﬁﬁwﬁﬂﬁﬁ%,a%mE%W%%%
B IR T LAPTMS 78 '8 BEEF 2 Ak b 19 3RA B F & 3 LAPTMS af j@ i A
S INE b R R R A, OB B S B AR A i I R I TR SR R L R A
PRiC) SIRYTHE A

ET ATEREIILRE TAC HF A REERMFI R XS &R E

XIBHY, FEg e
VE TR 25208 . AT, 832000
AR R i XN REFEZ 2. BEARSE, 830001

H: BT AT k@It 0iE FUI R TAC A7 7 22 BT 25 B a3 i iy XU 7500 A5 78
Tk AR 2019 A 1 & 2023 4F 10 H ki Tt BoR Hia K ANREREZ TAC FZEAITH
VR R TR, AT DI IR SY . ARAFSE 4 IR WHO PUE 259 Sk KOl otk 8 1
FN 3 BERRUE AT R IRAE (O—T1 ) FUGHIZH (IT—1V B, % 3 BoRME 2 /N T 30 Yo 4 fiF A5 1
K H K #0148 (K—Nearest Neighbor, KNN) Sk 7370, $ol Wikh BS R FHREHLARAR . 12
BRAS B2 S FHARIE S PR G B R AT M Z IR R logistic [1IH 2041 B 5 A AT S AR RRAE A 10 2K
BT AR AR A SR I S ML, AR I BEMLARAR ., B R B b T A S ) TR R o
Tt SRR AL, SR DL OR A SR 1 B AT 38 SUR IR I WA R S RO AT IR AL, DR AR AR
PEATIAIE . RAZZIRE TAERRE IR T AL, K — A i & i i 2 F i, ROEmhg. gk
MR I3 B 55 A A AL Y X A3 A R R S IV e A S AR ] S50 PR B X L, T ik
R AERAL 13 Shapley Jinvk il B 7 3 e RS AL UEA T AT g Ve A0 AT . 4550 ARBFSRILgA
240 g, XL 70 ] (29.100), FEBILLEE 170 ] (70.9%) . HeAERHEAS it R fbyT
B VAN, kS AR, I A R T e AV R . AT . BMILL FERREE .
WA R, SRR e 2 R AR DG AN, 0] TR A EE . RE AR A4 P e e
AUPRC 2y 0.985, AUROC Jy 0. 965, EA RAFMFIMMERE, T LAAER AL 12514 & A A
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I BT X SEPRUCSRAR BERY By . DA Shapley MR bl i, FI40M . kA, B i HI4E
VR IE A A WL BMI 555 R R A, MO 545 R AR R IR
K. Z5ig. FET AT BETNAM G A REHLAR MO B A S Ar A TN PR RE L I PRS2 A, ml A
Sl PR B 8 RURSE Al T H.

EAMAT A ERGIERNE . ETMEHERE— 5 FIE/NRIIESLRE

NI B, M. HE. M A, W
VRSB SRR . BB 423000
R BEI E2EBE . B . 423000

HBY: 3l 2825385 | 47 X R AR A BRUSE S0 4R ) 9 2RI Y7 sk i AR T (IR 5%
BatEE (AKD B1ERNLH . Jrik: R Super—PRED. Genecards #7235 A5 78 221 |
IR 1 AKT 8 63, Venny 345 5280 — IR — AKI S48 88 i, String #ATEE A AR/ HT. R AT
KEGG 1 GO & 45381, AutoDockTools FAF AT 43 %42 . 46 DU 248 i 3% 58 K/ )s BRI ' D) g
PR AL ITAG T 2R d MIVE A . Sh SC R gl 25 HUfetk C57BL/6] /NRBENLST M 5 4. %t
HREH . IR AR, 2R e . FE2mRrbsn 2l . S8R s n . /N DIRE. HE
Yot BB S NGAL 2 IR TEAL 5 280X IR— AKI FIGI7AEH s WB k50 E 58 22 3
J7 IR—AKI B0 8 s R 13235 s PCRIEKI R AEH F (TNF—o, MCP—1) FIZkifk DNA
(mtDNA) (AEAIEA; e A AR FA80™ A It A8 1k s ATP 50 &kl & H4 ATP &
B, S5 I MG 2GRS S R — TR — AKT A2 4240 5 3k 98 4>, PPI M 4% B AR5 AY
DB R STATS 1 PISK, KEGG & 9 58 8 £ 238 i+ HIF — Lo 455 Sl B A G, 02
P 5 4 4 P 5 5 6 REZE AR L TE B X ) (P=>0..05), i sci s, Sx R4, A
R P40 T 2B T A N B PhRe . R SR IR UE R T W E 2R (B P>0.05); 55Xt
MR, IR AEAVH Ser. BUN 3, WAL B3, B/NEBG M, TNF—q,
MCP—1 ) mRNA ik EJ#, F480" 4t £, ATP &, PGC—la & 1A K mtDNA
PEUUEEA, NGAL, p—STAT3 I FIFRATE (3 P<C0.05); SRZ8 &, H. A& T i)
A kA, Ho mEilE Ao B (3 P<T0.05), Z5i8. 5 2R o vk 4% RORE R
LR RBRYT IR—AKI, H-FHL T ge 540 STATS {558 M4 .

OCHETA] . TR s SR T s WS ZGHA s SORE RN s SRR
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—BIR EHREMRFH ANCA X EME X BRENRKERS

REME, 2R, BRENV, BREEDE, FRE, fFREN
P 2 AT R B E R B AR, PEEE, 710004
PV A KA R ERE WK B R EE, PEEE, 710004

i PR 40 R BEL % B AR A o6 Pk 1 4F 48 (Antineutrophil cytoplasmic antibody — associated
vasculitis, AAV) JEf LB PERNE S AT Y A B et SE R BR 2 —, & BIEE, &
FAMEE I (Acute kidney injury, AKD, #EfEMEHBUG2E. IR, BORBZE K25 800E
T 5 AAV H X, JUFIrA K5I 250 BT 235 AAV., R SER & AR — 2 AL e
EIMBERFEL 1 2R 3057 (Glucagon like peptide—1 receptor agonists, GLP—1 RA) FEIlf IR
BT 2 RO PR R B EA Y, WO S B B R R B AR . AR H A
PR RV PR BRI B4 B2 m A e A8 B IR AT e 5 AAV a0 AKT A5G,
2024 4F 3—5 HARHULIZIR T — 0l FH A 648 & RS 13 AAV #1580 AKT By, Bk
33 ZAER Ak, 2024 4F 3 10 H L “IfUR—H” Z EIRARE, PRI LR T 2023 4F 5
F FFUA A ) 2608 S BRI SR GERIZE 1. 34mg/ml x 3mD) W, FrIRIE R “al 2E4% 8 Bk 5t
W 0.25mg 1 Yk/J8 B RIS, 1 ARG INEE R AR & RS 0. 5mg 1 WR/JE B FEES”,
Mt 11 A, HEBRHA 2G5, HEBRIER Y . BEW R b sl 5 . ABEIRAS KL & T 5 i, LI E A A
Vel 3+, JREEE 3+, IMWLEF 116. 80umol/L, eGFR—EPI 52. 82ml./min/1. 73m™*, #i MPO—
(CLIA) 216.31RU/mL, ANA 1. 1000 fAE, 'BiGHm B2 Wi f7 G ANCA AR /N E R 'S
it . WIHZIE 7 BI4G T R MR RS IR I M5 iR DR LAINR B, H AT NS
REEREER, WOIREC I . A SO IZIR I TR . RS &R B W B B ik AAV
Z AT REMIAHOCC R

I . ANCA MHOCPE MR s 2PEEHi0:: FISEARE AR T Mo = AR 1 2Bl

$[5 NRF2 ZfESREBMAE S SRNEZELZE
ﬁ%%’ }/J\iﬁ’ EQDL%7 *4‘4%'\’ ;‘71(%’ HE;EE’ iﬂ?ﬂé\y E‘fﬂﬁ’ *ﬁi%v EJ?&I
e at R B o pe 2 B2 & . dbst, 100191

R PRBR MUAE (hyperuricemia, HUA) 520 AZSfdER . S 58 MRG0 & A & R 0 H ULEE »
SREEEME. AEREL BRI . R O 1070 T IR0 45 2 R 2 VD AH G . ok 2
FIEHER, S¥FEMMIEREE (uric acid, UA) K5 FUtedb i FHA X, 28

38



A E @ I, 2024 £ H I+ — BT 2

PG (chronic kidney disease, CKD) [l sz fa B I 2. 55 IR BR MLAE PE 'S Chyperuricemic
nephropathy, HN) J& HUA % WLAYIE R IF & RE, R A5 HE HUA naES R HN o
CKD, fHZ HUA i T HN Al CKD f9#LH] i A8, 6 JCAER HUA A CKD 845 {0l
UA J7 o2 a5 0] DL CKD dE AR — A48 115 8,

FRATTRF T /N BT FIN /N B ' JUE B BT ZH AR A 77 s 2 RNA I e B PR 46 03 B F 2R
53 Hr . B NRF2 B35 5 KT I BT A5 530 B 7E 2 1 JR 1) 400 1, B R 1Y
HERE, NRF2 A HZ00 T B 2 L ACE LU . B, ASHF5E 53 50 BT AR 78 HIN /N BB
Nrf2 25 ailniy HNNEREAL . REUE/ME 40 (NRK—52E) &IRIRAEAY, #R5% NRF2
T HN ERAFR T HEN . 78 HN /NRABAId, NRF2 306 W3 oo T HN /N R B IEY)
g, WD T HNVNEAY B IR SUR B B 5 . e T HIN R aERE . Nrf2 B sk ik — 20
JndE HN N B BETh BE R4, 35 m T HN /N B IE AL 200 B 2a 0. AT — 2B T
NREF2 g3 sk HN 5950 AL . FoATTor 22 ke AT DO RE W 4R o0 R B, T I By 8 fkid
P AR DG Y R R F 6 TR, T IR LR AR S = 2RV E . MEEEAE R
Ko BATEI HN /NS MER Bt ATP KPR TR, SRR E SRR, LRl V1
JiE, NRF2 F0E s 1T B IE BT ATP KFRZRA IS 5068, WEWRE T4hiikshi
AT AR SR AL RO AR IR 2 —, FRAT R I HN /N BRI R DR R 20 AR AL b i R
(reactive oxygen species, ROS) JKFEHH R IH, NOX4 240 ROS g3k iFE =z —, HN /MR
BREEZ it NOX4 iy 2 ik i W2 B 7. NRF2 B3#0E B8 R 98 7 NOX4 f ik, FFmid 1
ROS 74 Ak, NRE2 (3806 EIE T HN /S BUE IERR S R R A0 M B rp e S AL Bl Y e ik dt
Be5R T A HCHT AN B BE T . A, B R A Ab R T BRI B s v 1 2R R R A
NREF2 06 2% T TGF—p1 iKRiA &, BGE 1 HN /N B RS 4Ek .

g5 L RTIR . 25W0E NRE2 58 o0 4 55 4 M0 i 42010 RE 70 RN BICE 2R IR D) RE R 9k 22 i HN
NS REY, R TR gy R . AR5 R NRF2 AT GE 2 8% HN 19k 4
R SR TERE A
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Inhibition of EZH2 suppresses peritoneal angiogenesis by targeting
VEGFR2/ERK1/2/HIF—1a dependent signaling pathway

Yingfeng Shi, Shougang Zhuang, Na Liu
Department of Nephrology, Shanghai East Hospital, Tongji University School of Medicine,
Shanghai, China

The catalytic subunit of Polycomb Repressive Complex 2 (PRC2), enhancer of zeste
homolog 2 (EZH2), has been reported to be involved in angiogenesis in some tumors and
autoimmune diseases. However, the mechanisms by which EZH2 regulates peritoneal
angiogenesis remain unclear. We detected the expression of EZH2 in clinical samples and the
peritoneal tissue of a mouse peritoneal fibrosis model induced by chlorhexidine gluconate (CG) .
In addition, we further investigated the mechanisms by which inhibition of EZH2 by 3 —
deazaneplanocin A (3—DZNeP) alleviated the CG—induced peritoneal fibrosis mouse model in
vivo and 3— DZNeP or EZH2 siRNA treatment in cultured human peritoneal mesothelial cells
(HPMCs) and human umbilical vein endothelial cells (HUVECs) . The expressions of EZH2 in
the peritoneum of long — term peritoneal dialysis (PD) patients and CG — induced peritoneal
fibrosis mouse model were remarkably increased and these were positively associated with higher
expression of vascular markers (CD31, CD34, VEGF, p—VEGFR2) . Peritoneal injection of 3
—DZNeP attenuated angiogenesis in the peritoneum of CG injured mice, improved peritoneal
membrane function and decreased phosphorylation of STAT3, ERK1/2 and activation of Wntl/j
—catenin. In vitro experiments, we demonstrated that inhibition of EZH2 by 3 — DZNeP or
EZH2 siRNA decreased tube formation and migratory ability of HUVECs via two pathways:
Wntl/B— catenin pathway and 1L —6/STAT3 pathway. Suppression of the Wntl/B — catenin
pathway and IL—6/STATS3 pathway subsequently reduced VEGF production in HPMCs. Using
respective inhibitors of VEGFR2, ERK1/2 and HIF —1q., we found that a VEGFR2/ERK1/2/
HIF— 1q axis existed and contributed to angiogenesis in vitro. Moreover, phosphorylation of
VEGFR2 and activation of the ERK1/2 pathway and HIF—1qa in HUVECs could be suppressed
by inhibition of EZH2. Taken together, EZH2 may be a novel target for preventing peritoneal

angiogenesis in PD patients.
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ZEREIIMNH PRI SNEF T R PR R PS5 RSG5

BEE . SRR
B =R R E 2y SRR PR R G B b, HPK, 400038

Hiy: BEESIRWOR SR RSHE ., hiE (HS) HMZAE FFF. Mih B S8 L 58w 2
HEFET, OO E A HE ARG AL 2R, SRR (AKD ET#HE&HFT HS &
HH DI RAE, BT RMSL fER I E . HS 8 AKT & e . dERI, Ih R LoREUK 4
B B FNIE RS S R5 3 BOR T M BORANE . AL G838 2] MR 2555 3B 5 5 4 B 900 97 415 e 0028 A PR
HEeVE b FBCR . M 25 W S 2 47, 28R E )z e, Higs
B e iR HS 800 AKL 254, ik, AR5 )RR ks HS S350 AKT 414 55259
JE IR S OGN A, Bl ER T, DR iy AE W] 3 AKT kA=, Horp, ki
MfEsMERE (NETs) mlagS AKI YRR R A G, LR AA MG E, Pt sAE My
fb. BHOEAMEMEA 5. SR, NETs 76 HS S8080 AKT A/ I LA K 22 5 K B9 P ) i
ANIEHE .

g5 HIEHKEAML, HS REEHGA S, miENE (CREA) 5% (UREA) K¥
WET R, ENEAEMA R, PR R, MR A R SRR S UTIE L NETs, 5
HLAURE H O R ET . KR 2aT, #2827 REEATERE (50—200mg/kg) AH)E. 5
B RERA . A2 R B O ARIE TR 2 42°C e I B A, B R R R R e, I
CREA, UREA, DK TNF—o ARG, BNEANARIR T80, B 2 2wyl v P Aer 248 v il o
/> H NETs R, BHLURE MPO, H O W EERRAS, BHifin+—1 (KIM—1D ., Hk:
Y W R AR OCHE Pizs 2 1 (NGAL) & W] i FAIK.

S5 R EE A NETs /97248 5 T IR HS WHiA 56, 2R T LU
PERLA MR AR . FALRI Y, JFE— 2P BHIE NETs (9B AL,  Mmiisids HS J5 R BB HE 4 43
fi. I, BATABFIESERE R, % NETs (8 ST HS % S/ AKL. A 2EN HS
1) —FETERIIA NS . im IR HS fyRaa 3 A5 1T 6E .
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NATI10 acts as a key pro—inflammatory regulator for renal inflammation

via mediating N4 - acetylcytidine modification of CCL2/CXCL1 axis

Jia—nan Wang, Xiao—ming Meng
Inflammation and Immune Mediated Diseases Laboratory of Anhui Province, Anhui Institute

of Innovative Drugs, School of Pharmacy, Anhui Medical University, Hefei, 230032, China

Aim: Inflammation is essential for eliminating microbial pathogens and repairing tissue after
diverse forms of injury. Acute kidney injury (AKI) associates with intrarenal and systemic
inflammation. Therefore, improved understanding of the cellular and molecular mechanisms
underlying the inflammatory response has high potential for identifying effective therapies to
prevent or ameliorate AKI. The role ofN4—acetylcytidine (ac4C) modifications in renal diseases
is largely unknown. Here, we found N—acetyltransferase 10 (NAT10), the first enzyme to be
found to catalyze ac4C production in eukaryotic RNA and has acetyltransferase activity and RNA
—binding activity, is highly induced in renal tubules in different AKI models as well as in human
biopsies and cultured tubular epithelial cells (TECs) . However, its function and action of
mechanisms have not been fully understood.

Methods: We established NAT10 kidney — specific knockout mouse, NATI10 kidney —
specific knockin mouse, NATI10 knockout or overexpression tubular epithelial cell lines to
explore NATI10 function in AKI. Furthermore, we use techniques including ac4C—MeRIP—seq,
RNA—seq, RIP and acetylation site mutation to explore the related mechanism. Finally, we will
evaluate NAT10 — targeted AKI therapy by using AAV9 — mediated in vivo knockdown and
NAT10 inhibitors.

Results: Conditional knockout of NAT10 from mouse kidneys attenuated I/R and cisplatin—
induced renal dysfunction and renal inflammation, which illustrated by increased recruitment of
macrophages and neutrophils, whereas NAT10 conditional knockin had the opposite effects.
These results were further tested by in vitro study. The results of acdC acetylated RNA
immunoprecipitation sequencing show that ac4C acetylated modification and differential gene are
mainly enrichment in the inflammatory pathway, and some key pro—inflammatory cytokines and
chemokines like TNF—¢q, CCL2, and CXCL1 are potential targets of NAT10. NATI0 stabilizes
CCL2 and CXCL1 through its acetyltransferase function. However, the mutant failed to enhance
CCL2 and CXCL1 mRNA stability when the acetyltransferase domain of NAT10 was mutated.
Additionally, inhibition of CCL2 and CXCL1 by neutralizing antibodies significantly attenuates

the NAT10 overexpression — induced inflammatory response. Consistently, CCR2 inhibitor —
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RS102895 and CXCR2 inhibitor SB265610 inhibited the NAT10 conditional knockin — induced
recruitment of macrophages and neutrophils. Adeno — associated virus 9 - mediated NATI10
silencing or NAT10 inhibitor Remodelin alleviates renal injury and inflammation in I/R—induced
AKI mouse models.

Conclusion; NAT10 promotes renal inflammation by increasing CCL2/CXCL1 mRNA
stability via ac4c modification. Genetic or pharmacological Inhibition of NAT10 significantly
attenuates renal inflammation. NAT10 may serve as a key therapeutic target for inflammatory
kidney diseases.

Key words: N4—acetyleytidine; NAT10; CCL2; CXCL1; inflammation

X855 5t 5 SIRT1//Nrf2/HO— 1 {5 518 B 0 & HE PR % B 8 K R HY B BE 1R %

Ed, BEW. EbE, EAIT
EBHARLIR A E B S A 2522 e . 10 T4 PL AT . 110016

E s SR P A s 1 S PR AR TR 25 A 1 B PR 175 5 I B PO B (DKID) R LRSS AR

PIERGE I A& 51 e i) B RV T B L BRI

S5 RIS JAWE SD R Bl o By IR T 5 65 mg/kg BENRAA R 2 A DKD RAY 3 i
BT 1mg/kg ARG AT R 4 JBIRYT . IS I W DKD K RS FfiofE, & ik Hs
H ¥ n] 2 P R O AR . RIT IS RE . A R KB 24h SR, JFEEAT 1B
PRI, BC B  SCI A TR AR e i AR Ak de bR . SCIREE R R, IR S
AR EREAIE DKD KL 24h JREE . M PRFE A & NLEF . HIh =8 AR K OF . 4 75 40
e, BUEASEE MM, HE @5 R IR, 48500 0l i3 s DKD jtﬁ‘%‘/l\ﬂ%ﬂfﬂjci
ARG, X E LT PAS Yot kI, TR BRI TR /N X S5 e b SR TORR T AR
s R RS T RIS .l ELISA 8050 SR K B v T—SOD, GSH—Px, CAT 454
ALY TE 7R ROS ARG MDA, SEEG 25 3 WA A& 51 1 ml f 25 55 o A0 i 0935 77, &
ik MDA 7K, B R BB ALK A%, B0 W E i, 383 Western Blot Bkl o BB 42
PRI G . 45 R R IA AR 415 T g & 18 in SIRT1. p— Akt, p—GSK—38. p—Nrf2 Al
HO—1 &AL, Wl NOX—4 ik,

B IR SRR S DKD K U B SIRT1/Nrf2/HO— 1 {5538 #4406 0 %
MHJCEB, MRS B ER DI BE . ASBIFIE 04 52 50 45 SR BB % S I PRAJE 55 35 4% 51 i 704 IR s
B A AR AL S B il
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ASHER A EEMEERBARMESLAERILE PR

sRAERE . EITAL. Rwor, FAEIT
TR FHZGRE A B S AR i 257 e . EFH. 110016

F: @ PR S S R B 8 v B Al (CRE), LHRRFTSHIR A (SalAd)
%t CRF 1755 1B E5 AL 1 sl A

5 (1) ABFFER SD KR RURIEERSHE B BLA 1. 220 M BE IR B i 97 4 J5 57, CREF KU
T, AR MR AT RIS 45 T SalA 10 me/kg HEATIRYT . SRS AUG . R R BURCE TG
FEVEATPRBOCAE P A A B 24 H PR . ARAERUMm, B0 5B R, 2500 5% i R E 4.
MG HUEF . M8 &, S4B s, SalA Xf CRF KRERBIREM . MIHNEF. RERS
B D REIA T A G, (H AT DAREAIR CRE KRS 5 88 5 (5% 1. OB J5 6 32 3 Ik 6 4
L, G HE Qe igg Ea o R I, SalA BEfgids CRF KR ESIkIGIE, HERLLK
Von Kossa G451 7R SalA GBI IEE CRE KB ESIKA0E SO0 . KR B 32 Sh Bk FR a4 L 1
WA E . Wl B LR, JFd T, i Western Blot 3K K B 3h k5 1L 4 56 28
K. Z5RE, 44T SalAJA¥7 . CRF KRELES Pkt Runx2, OPN, o«—SMA ik B
PERRAG, BH Els@E T p—Akt, p—GSK—38 H [ & B &I .

4518 SalA i CRF R ESIK Akt/GSK—33 {5 T, W ESAAHCHE AR RS,
R ESIKES A &R, RZGEBLO MR . X EESIIREER R Im R E SalA 7ERkE th T
CRF SN E5 0P /E FHSR AL T 5256 56 a

Hemoperfusion Improve Uremic Encephalopathy

In Patients Undergoing Hemodialysis — A Case Report

Jiaqi Wang, Fuqian Lei, Lining Jia, Jie Gao
The department of nephrology, The Second affiliated hospital of Xi’an Jiaotong University,
Xi’an, China

Background: Uremic encephalopathy (UE) encompasses a wide range of central nervous
system abnormalities when patients accompanied with either progressive chronic kidney disease
(CKD) or acute kidney injury (AKI) . However, the diagnosis is often made retrospectively
when symptoms improved after renal replacement therapy. The pathophysiology of UE is

complex and remains poorly understood, one of the most likely causes is the retention of uremic
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solutes, which have been linked to neurotoxicity. Hence, the Early detection and diagnosis are
very important for patients with UE, and the effective clearance of the putative neurotoxins may
be an promising therapy.

Case summary: A47 — year — old Chinese female with polycystic kidney was found for 26
years, regular hemodialysis for 5 years, and generalized convulsions for 2 hours. , who was
diagnosed with uremic encephalopathy by the imaging examination of lentiform fork sign. Direct
hemoperfusion significantly reduced the middle and large

molecular weight uremic toxins. Adjust treatment prescription and subsequently of UE was
significantly improved after combined with HP.

Conclusion: Uremic encephalopathy (UE) is a critical complication of renal failure. Head CT
scan or magnetic resonance imaging should be performed in time and Lentiform fork sign (LFS)
is an important indication for the diagnosis of UE. Hemoperfusion can be applied in the treatment
of UE for its effectiveness in removing the uremic toxins.

Keywords: Uremic encephalopathy; Lentiform fork sign; Hemoperfusion.

JE&=FIERIE L Lipinl i34= PGC— lo/Drpl {5 S HI &5 E 55 R 2 4R

Bkisr, ERSAR, ESILL, R k@, fhorE
VU2 S8 Ko MR BB B RE. PE% . 710004

HAY . 8 RIS B U R A ST fa B R R . 2 40 B A8t 495 T 5 B0 /N ek i o Bt e gl 38 I 2
PRI (ML AR 54 B . JE4SHIEA (Finerenone) , 1E MBI R Bz 0 i 2 2 AR FE BT
BAMREE ORI ER . AR B TR IR A3 B 7 2 4 45 s v i 4 FH Kl Be Bl o

Jrids: BRI BB R NS R A 25 R RN E s BRSO
W22 S R I E 6L Je Reik s SPEENE 3 HT Lipinl, NR3C2, PGC—1a M Drpl #3355
DCFH—DA £ K 40 ) ROS Fik7KF-; Mito—Tracker A1 JC—1 Kl ZepifRBEHL 7 3 ATP
ARG ATP & fE; B G E LR A Tl 454

g, MANEE R R IE 85 MRB FAMEA, 233 N THNEA. GO &850
KEGG Hfgsr KR 515 5% S A MACH SR . RATTEM R A M EL b ks T
Lipinl #H7/52E015¢ . BIG K ZH A rh a2 5 e (8 & I Lipinl 75 K &2 F IR B /N ERSEE 8 3
SRR RIR T, RSMNEFR AR R . &I Lipinl 5§ PGC—la fAfEILE MR IR, B RTE
TR AT, Lipinl 5 PGC—la S HFRIAKF- T, Drpl SEHFRET S, FNHEAZ
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KA . AEZ AR TS T EE Lipinl 2 PGC—1a FEH#RIE, 1 Drpl 3Kik; [A]f AR 2
ML ROS ik, THRZRMRERALFT ATP S, I Zobi A4 .

45 AEZRIER AT 1of Lipinl J84 PGC — 1o/Drpl 3 %40 i 2R 7K b B2 43 24 0l 8 1 40 i
it

Apelin—13: —##l$l RVHT RS E=EMIH A

Y. Wls. E0rE. LA, SUTE. Pt i
AR R RS2 2522 e, #ED7, 261053

Hey: B imE (RVHT) EHESIRKES RN, SEE-—MEEKERSR
(RAS) 3 BEBGRA ¢, Apelin 3@ 1 4 H 855 RAS T xFC L85 50 A AR B VE 0. SR, ©7TE
RVHT Hig/E - RWLEIIAN G RE . ABFSE 00 B 2 ER5E Apelin—13 i@ i3 cAMP/PKA/ AT %14 5
FIFEZR (sPRR) 5538 B il W3 B — e 5 1 sh ARl (2KIC) B 28 77 A i o 77 A 1
W, BRI AENLE] . vk it Sprague—Dawley KER S A% R, 2K1C 4151 2K1C &
I Apelin—13 JAYT AL, 8 Ad G e 21 A0 R a3 BN IR 43 BT Rl B 2% A e ik, 38 5 e i e A D) 4 4
B 57k (IPRR) 1 sPRR 7K, @ik ELISA WG M3 B2k, g £E (PRA),
A%k ZE 1T (Ang 1D, sPRR 1 cAMP 7KF-, I Calu—6 4HAIFT Asd. 1 MR T R A
B F LS. 4559 Apelin—13 AbFHMf] 2K1C BIRI b iy 45 e . B R & ik, PRA,
sPRR Al Ang [l /K V-2 E T+ . Apelin—13 iR BE R EMHIEF L1 cAMP 1774, % mRNA
(1 FR5 R A L B PRR/sPRR (8 3R iA ., 7E Calu—6 4iiffid, cAMP Al {PRR F Site
—1EHE (SIP) FJEAY sPRR 975, 1) CREB BHK AT B X A #ik . Apelin—13 EH]
i cAMP Ft /. CREB B2t {PRR/sPRR & [R5 FE 2 A . Heoh, SMEMER 24
sPRR (sPRR—His) A Z 774, i PRR K PRO20 F1 S1P #i#i5] PFA29242 W Af
ENE R =, XL A Asd. 1 AR B T — 2B 0HE. 4518 Apelin—13 i T4k
cAMP/PKA/sPRR 32 I B R RE . HILEART RVHT B9 1. 20 RATHHFR
B Apelin—13 i@ i ¢cAMP/PKA/sPRR i@ #% il V& 28 19 7= 28, o 30 ) B 3R Rk PL I
RVHT $fit—FA ik Gy k.

JEHE . B ER MR Apelin—13  REMBEEZE cAMP  ITE/NERANN
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— 151 1t ZE SR A 5 A 1K £ 14 R TR R 7 151 R B
W, i, B
VU2 A E R — R B BE ., P&, 710000

HEy: AR RE AT 5 R A% U R AR B2 AR 28O0 7 B e, FROMARBR PRI, 2 SUE AR
IURE A BRI . A3 = — RSV B S8 2 ol P R 22 8 B0 3 o S0 ] (] B 5k i 1 e, 8 KA
5 | ™ B AR BRI 1) 191

Tk BE B, 29%, B AN BOKM 2 A ARG, 20 & KETEH TIHREATH 28 5010E
Ktz TUBIEEE B, 0758 1 AR Z B yiinyy . ABeaiR. KR 36. 3°C, Jpk4# 87 /7%,
WP 19 ¥/ 43, Ik 114/96mmHg, HREGK M, 0038 87 WK/ 43, 5%, 0 WE A5 B IX K [ s
PRPEZEr . SUIGIEI s, MEEBT4R, JoHR M s Bk . DU RN B IE 5, B0 oW BR 1 19 B 7
KM R AYE . RS A ATt 9. 86X10°9/L, Hli/MiRIT 403X10°9/L, LT
HH127g/L, PR Baf 2+, REH 3+, Af: HEA 24. 5g/L, fLEF 83. 01umol/L,
3, 4mmol/L, #f 1. 14 mmol/L, OHEE. EHOoE., ST—TWwas,

i VPR AR T ABLSE 2 K4 TR Z 85 40 0. 1g A 0. 9% EALEM i 100ml X 10
ivgtt (Fit 1) GY7, IRITIHIARRTE T HZEKAS Smg FHE TR i 8Os 0, 697 01 1R] 53 40 25 7 b
FERAS Smg A 5 VoM Z A 500ml SRS AR ##H . 187 TFIRIE 20 2 /NI R F ST
TP FRERROR, T USSR 2 R, SRR, BT 4 b (RIHR]
PP 0. 4g) PN O 7 N R 2R RE, O H R W R, 2 LA B I B
2. 58mmol/L, IfiL## 0. 39mmol/L, ~7RIFLMEZY, 2 O IRE I H 2B i B bkorb st @A) 9~
12g/K3EI7 )5 - K H A IMAR 2. 7mmol/L. 3 KJGAF LA 4. 5mmol/L, IfiL# 1. 27mmol/L, Ak
TINHR . BB R E J5 Ak SL J5 2R Z 5 T 0. 6g JAYT . TRYT HT B IR 7 19 1] R £ F Ml 58 K
Py s AP R BRATRA A

S5 s A B B s R0 ol 11T b ZE KA B A A 250 B I B0 AT, ol P S KA J5 & 2B AR 1
JRIFE s I P R I 8 (] S AT, 2% D 5t S DK A P {6 26 W S5 e I ML N AR B0 L Wl S i o i
K MAEAZE B R 8H 25 BEAESE 13X — . PRI R R 22 5 St i
IR (A IR A 25 W) RN S IR VG . s I R T R, IR R T
R
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IGFBP7promotes renal fibrosis by enhancing
PKM2/SREBP1—mediated tubular lipid disorder

Ju—tao Yu, Xiao—ming Meng
Inflammation and Immune Mediated Diseases Laboratory of Anhui Province, the Key
Laboratory of Anti—inflammatory of Immune Medicines, Ministry of Education, Anhui Institute

of Innovative Drugs, School of Pharmacy, Anhui Medical University, Hefei 230032, China

Abnormal repair of acute kidney injury ( AKI) causes renal fibrosis and chronic kidney
disease (CKD) . However, the pathogenesis and therapeutic targets involved in this process
remain unclear. Interestingly, wecurrently found that IGFBP7 is highly expressed in tubular
epithelial cells (TECs) from the fibrotic kidneys of human patients and animal models. However,
their functional roles in abnormal kidney repair and renal fibrosis remain unclear. Here, we
report that IGFBP7 knockout (KO) or TEC conditional KO (cKO) attenuated renal fibrosis in
multiple mouse models, including renal ischaemia — reperfusion injury and cisplatin — and
aristolochic acid — induced AKI— to— CKD transition models, whereas IGFBP7 knock —in or
restoration in IGFBP7 —KO mice enhanced renal fibrosis. These in vivo findings were verified
using cultured TECs and organoids generated from IGFBP7 — cKO mice. Mechanistically, we
found that IGFBP7 bound to pyruvate kinase M2 (PKM2) to promote the acetylation of PKM2 at
the K433 site, thereby enhancing PKM2 dimerization and nuclear translocation, and subsequently
accelerating lipid production and renal fibrosis via SREBP1 — dependent mechanisms. Notably,
we identified salmeterol, a well —used drug for treating asthma, as a novel IGFBP7 antagonist
using computer — assisted drug screening and high — content fluorescence imaging. Salmeterol
significantly attenuated renal fibrosis in the AKI— to— CKD transition model. In conclusion,
IGFBP7 enhanced lipogenic transcription and renal fibrosis by promoting PKM2 nuclear
translocation. Both genetic and pharmacological inhibition of IGFBP7 attenuated renal fibrosis,
suggesting that the IGFBP7/PKM2/SREBPI1 axis is a potential target for treatment of the renal

fibrosis.
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EHEEHTHEY FMO0807 22 JAK2/STAT3. NLRP3/Caspase—1/GSDMD #1
TGF—B1/Smad2/3 i@ #& PR IE HEFR R /N R S T L ERIER R ENE

SKEESC, EUbAk, ML, BN, BRGER, Ve
TREERR B B R, AR . 350122

Hi: BEFRSE'EH (Diabetic kidney disease, DKD) S04 bR i E I R IEZ —. 7ETR
FE ) A ok, BT N AR IR (End stage renal disease, ESRD) )% — v Ji
K AR TARENBRE 5. VR A58 Sl s 5 R A 1 300 8 bl 25 5 350 40 B R MR
T B AU A YAk, IR T SO R Y 22 8 AT AE Y FMO807 A R AR BT 4
PUAAAERT. I, ASSCETERR T FMO807 BH 1k FR v /I U 21 4 Ak 1 A% i 1697 4 1T B HomT g
B, ek DKD $RE58 8078 7 Hotl .

Tk 1 ARNSEE . R 8 JEiY SPF 2 A AU db/m /NRANE & 7Y db/db 2 BUBERAG /N,
db/m /N AT db/db /NERFEHL N 6 4. IEH 4L (Control) . #RIL] (ModeD) . BHM:24 DL TR F)
#H (Model +Benazepril 2 mg « kg '), FM0807 {55 E 4 (Model + 25 mg « kg '), FMO0807
FiFlEAH (Model + 50 mg » kg™!) F1 FM0807 &5l &E4H (Model + 100 mg « kg™ 1), IEHHLS
FABEK, PGS T OB A (T N.S. ), FMOS0T7 $Z Rk & i, M40 9 Kol 15 45 24—
W WA ALY, 10/ MRS PR S A — s Ol . 2452y 8 JAJE . AbsE/i,
BB HLUGHATIRARZE — 4L (HE), B (PAS), hks (Masson) FUNHAR Y, WME/NREF
HERIIL A RIRAF e MR FEC AR B2 0y 28 Ak BBl A ) 20 21U fkdE bR (CRE,
BUN, TG %) M248fk; BRI, £/ B 24h JR 2 A 948 6 oRT — PCR £ 1 JAK2,
STAT3, IL—1B, TNF—q« fl CTGF mRNA [J3&ik; Western blot Il B ZHZAHMIJH T (Bel—
2, Bax) Ml JAK2/STATS il i CHEE H. 400 Tl B A S (NLRP3, Caspase — 1,
GSDMD, IL—1B) FIF4ifbieE i (TGF—RL. Smad2/3) HYFRIKKF-.

2, AN DURRUE/NER RN (HBZY — 1) R{RSMERL, R D— 4 (25
mmol « L") EFH T @R, 4. IEH 4 (ControD, FAIZ] (ModeD . FH
254 (JAK2 45 S PEAMH 5] Model +AG490 50 xM), FMO0807 fE#| f 4 (Model + 25 M),
FMO0807 il H4H (Model + 50 M), FMO0807 il (Model + 100 M), MTT #EMEA
[k B2 FMO807 X HBZY — 1 41MLTE 3 AY520a 5 i PN IR I AR 20 i A I HBZY — 1 40 i i 1
RZm, 3 =S40 AR 2 HBZY — 1 4 i 723 19 K 5 16 PE 40 (Reactive oxygen species,
ROS) A6z I 1751 046 0 200 e A4k K P 1972845 qRT—PCR AGIAHSCHH 5 (JAK2, STAT3, IL—
18, TGF—p1) mRNA {33k 7k ¥, Western blot il 52 HBZY — 1 4 i 1= (Bel — 2, Bax,
caspase— 3, Cleaved — caspase3) #ll JAK2/STAT3 W% C#HE N, AT BAHEENA
(NLRP3, Caspase—1, GSDMD, IL—1p) FIZF4EfbAHEE [ (TGF—@1. Smad2/3) £k

49



H E 2GR IR 2024 FH N+ — BT 2

K-

ghIR .

L. RNEEE: .

(1) FM0807 nJ LAREAK db/db /NER . AL ML (Ghb) A1 24h JREE K5 FEAK
db/db /N HM =R (TG, (K% AR H &R (LDL—C), L (CRE) FIRZFEZR (BUN)
K, $EE S EIEE HER. (HDL—C) /K, JfH5 FM0807 HA FHAR#iE: .

(2) HE B¢ 250 IR, 78 Model 21/ R B /R W] S35 K, TR, 6 2 x5 s 6
. 4T FMOSOT 15 . B/NERIRFRAE /N, TR, i) 2 Q8 s 7% 0% . Masson 4
Z R R, Model Z/0NBRUBF2H SRS AR 4E3G Jin, FMOSO7 11515 B JIE Jie Ji 2 24 48 Jonn B3 4k s 2>
PAS et 45 8 7R, Model 21/ RUBE I SRS OLIT 3G, 457 FMOS07 - FilJ ' 24Uk i 2
R, SERY LS R R Model 40/ BB /NER R B3 AR . SRR I W 1R, 45T FMO0807
T B /INER 2R R G R SRR A G B S ik > . e 25 R B R A% R B 45 I B A FMI0807
F14) ) 1 v A R S R A

(3) qRT—PCR #5587~ . 5 Control 4I/NRAHEL . Model 21/ BB 21 20 rp 4 5E FZF 2 AL AH
KT JAK2, STAT3, IL—18. TNF —qo #il CTGF mRNA {)EiEKFHE LT, 45T
FMO807 J/57 545 mRNA FikAKF FiH, HEFEKEYE, 25 A5,

(4) Western blot 58 75, 5 Control dAHE. Model ZH/NEL JAK2, STATS3 K H#kmz b
R FRH LA, PMT-E A Bel—2 5MMT-H A Bax MY HETH R, RIEML AL E A
NLRP3, Smad2/3, IL—18, IL—18 ik}, 47T FM0807 iA¥7)m ., ik I IAFE(L, Bel
—2/Bax WHKAK, s FMOS07 HA G s /N BB IE 90 Sy FN2F 4 Akt e i VR

2. RSNz

(I MTT 6 E 155 HBZY — 1 40 @ iR AL ) D—#i 45k 2o 256 mM, FMO0807 X
HBZY—1 4HJfif 1Cso {5 Jy 38. 76 M. PRHIE FMO0807 B4 2554 Jy 25 uM, 50 uM, 100
M, B RS T AT OS], mEREIE I HBZY — 1 40058 . 25T AG490 Hl FM0807 Af
DL 2 B S ) 20 B 7

(2) WA LR RS Control 4140 H, Model 20 41 i 98 1= 28 B B FE %, 4525 AGA90 Fl
FMO0807 J& HBZY — 1 A -2 &, $&75 FMO0807 Fl AGA90 W] LU i /&5 5175 5 1) HBZY
—1 ARG sE . (RIEAA T,

(3) ROS Bt &4 7R, 5 Control 414HEL, Model 2408 ROS 7K F-BA 514 i,
25T AG490 F1 FMO0807 697 )5 » HBZY —1 4y ROS FIAACFFEAL, #2785 AG490 A1 FM0807
A] LA S b 1) HBZY — 1 4 19 Ak 37K - . Mito— Tracker Red CMXRos (ZBiiAZL
EOOCERET) Rl Lok AR B A, G S5 R W], Model 21 4 i 2 R A4 B8 H A T . 45 2
AG490 FI FMO807 J5 2 bR B s A7 A . 3] AG490 F FMO0807 1] LI i w5 B 319 HBZY —

50



A E @ I, 2024 £ H I+ — BT 2

B O/ N

(4) Hoechst 33342/PT Yt i3 @Al HBZY —1 BRI T 55 IR 240 B L8 o3BT &=
gk gt g R, 5 Control 414, Model 4140 PI Je A%, 45T AGA90 Al FM0807 J5
HBZY —1 #fifs PT Jeta B W34, B AG490 1 FM0807 AJ LA i = b1 i) HBZY — 1 2 Jifd
AT,

(5) RT—PCR Fl Western Blot 253 /R @it 23155 JAK2, STAT3, IL—18, TGF—1 4
RAEHFHIRIE, ESRFHRTE A Bl —2 9RiE, {2 NLRP3 AHGHE I 8 Rk 51k
YRR 98 RE BV, I 2F 2T 2 Ak 38 B AH OC B 00 Rk S A ZULF 4k, W46 T AG490 Al
FMO807 Ji A AR 5 -7 PR LT 4 AL 2 1 363k 0 B R A, W AG490 F1 FMO807 AT LA il &y
P HBZY — 1 40 i) S5 52 i FEF b iy i e

2598

1. FMO807 #liil JAK2/STATS {5538 1 At 42 bl s /N BUEF 2 8L e bt 4

2. FMO0807 igi it #li ] NLRP3/Caspase—1/GSDMD {5538 B Ul 0% i ik /1 B /N ER 22 R4
MEET,

3. FMO807 i@ s # il TGF—B1/Smad2/3 15538 [ Ukl 52 W JR A B /N BR 28 R 448 L [v) 7 o % £k
BHL 11 2 4R 4T S fh it A

G . BERMTEY), WERNENN. QMM T. A, 4k

BRG SN RHRE

KBE XIEH ERR
TRy ERE . A, 832000
SO RS — MR BB 2y, A, 832000

B 2i & 1E (Nephrotic Syndrome, NS) J&—F WL LB A9 B IEB . H 3 BRRE 2 B /)
BRUE S I R BRI T R F T WIS SR IR R . R R E A R R P E

RSB MK i i 28 Bl PR = I50AE o AR 0 245 40 1) 52 17 3 Ay 288 [ e R Ay | SIS BBl Al . 224
WHAI R Z B 2580 . IR LR SRR AR HLHI X 2 A J7 T, ARl . e, B, 259
WEERER, Kb, SRR E RS A IR &R h i s EZAEM, EFERIBI R, fk
BEYRIE TR B LE G AR FZ LWL Z — . X 25 e 54 YT LIS 41 ML N 1915
S RIS, REAIMINGTE . RAEFNAFARAL S, BT A R . R BN SR GRS W
P EEAHGE TR R ML B kA, WREHESE. IEHES. MRS, SR, Xk
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FAE—E R R FRYE , JCIk R B WE B EAL O3 RO AR BE NSRS, Aok, B 7> 7R W) e M e
MR, —LE IS T B B B H T BN 2R G AR RS2 Wb . i, Sl S A R R RE
E A ATLCE R 2 W S R 2R SRR RURIRR L . HeAh . BRI H AR 1Y K et ok '
IRER SRR L2 WAt TR TBe.

(E B e (RPN g RN SN IR LETL 7/ e P | e SR TN L K S i B S Ui B = D I E o E 2 X (18
THLHI RS RITRA . BT BGTT RMEZEET N TR . 1. REM®Nas Ty BEx e &R 7E Bk 23
ISR PR EEAE ], RN RGRST ORT T E LR A I T B R e i i 254t
TEME BRI SRR A . T L8 245 ] LAl S S 0 B9y i BE s Il S i 0. 2. L)
097 BEER FRZE SRR s S R TRABIESE . BGRB8 T R 2R A AR A8
M. AN, B AMA R G R B A [ AMASY 7 AT LA RE B A MAR A 5 ) S RE BN /N B A 5
fis BXT B ARG B sE BEDTIAR T LIS S B 40 T Fim b B AR . I i S AR S
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Objective; Autosomal dominant polycystic kidney disease ( ADPKD) is one of the most
common genetic disorders with single gene mutations . There are currently limited treatments. In
this study, analysis of human samples showed that microsomal prostaglandin E synthase — 2
(mPGES—2) was associated with ADPKD, but the effects on the occurrence and development of
ADPKD were unclear. The purpose of this study was to investigate the effects of mPGES—2 and
its inhibitors on the occurrence and development of ADPKD, and to explore the molecular
mechanism of its regulation.

Methods: PKD mouse models contained renal tubular epithelial cell specific Pkd1 knockout
mice were used in this study (Pkd1///=; Ksp—Cre mice) and mPGES—2 total knockout mice
and they were hybridization to obtain mPGES — 2 whole — body knockout of ADPKD mice
(Ptges2™'~; Ksp — cre; Pkd17//* ), and to detecte renal weight ratio, cyst index,
proliferation, apoptosis and fibrosis .

In this paper, MDCK vesicle model and embryonic renal vesicle model were also constructed
to observe and record vesicle diameter and vesicle area, and to evaluate the influence of mPGES—
2 knockout or inhibition on the development of vesicles. Knockdown of mPGES—2 on PN cells
was used to detect polycystic kidney cell proliferation by CCKS8. Meanwhile, SZ0232, an
inhibitor of mPGES—2 identified by our group, was used to confirm the effect of mPGES—2 on
ADPKD.

Results: 1. In polycystic kidney mice, mPGES — 2 KO mice showed lower renal weight
ratio, fewer tissue vacuoles and lower cyst index by H&E staining, and decreased expression
level of proliferating protein PCNA by immunohistochemistry; However, apoptosis and fibrosis
processes are not affected. In addition, mPGES — 2 knockout and inhibition delayed vesicle
formation and growth in both MDCK and embryonic kidney models. In PN cells, the
proliferation of mPGES—2 cells was also significantly delayed after mPGES— 2 knockdown. 2.
Compared with PKD— WT mice, PGE, level and EP4 receptor expression were decreased in
PKD—KO mice, and MDA and heme levels were basically unchanged. In addition, we also
observed that the B—catenin signaling was inhibited after mPGES—2 knockout, and p—STAT3,
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p—pB— catenin level was significantly reduced. The expression of proliferation—related protein
c—Myc was significantly reduced. 3. We observed that the expression of the proliferating protein
PCNA decreased significantly after mPGES—2 knockout and SZ0232 administration. mPGES—2
inhibitor SZ0232 can inhibit proliferation and improve the proliferation of renal tubular epithelial
cells in ADPKD mice to delay the formation and growth of PKD cysts. In summary, mPGES—2/
PGE, may promote the occurrence of 3— catenin and STAT3 positive feedback loops in ADPKD
renal cells, resulting in a cascade amplification effect.

Conclusion: 1. Knockout of mPGES— 2 can significantly reduce the proliferation level of
renal tubular epithelial cells in ADPKD mice, thus improving the occurrence and development of
ADPKD. 2. mPGES — 2 knockout regulates the 8 — catenin/STAT3 positive feedback loop
through PGE, /EP4, thereby reducing the proliferation of vesicle epithelial cells and delaying the
formation of polycystic renal cysts. 3. mPGES—2 inhibitor SZ0232 can effectively improve the
proliferation level of renal tubular epithelial cells in ADPKD mice, which is likely to be developed
as a new drug for the treatment of ADPKD.

Key words: Autosomal dominant polycystic kidney disease; mPGES—2; Cell proliferation;
B—catenin; PGE,
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The Key Role and Mechanism of Arginase2 on Contrast— Induced Acute Kidney
Injury via Mediating Nitrosative Stress of Renal Tubular Epithelial Cells

Ling—yun Zhou, Kun Liu, Xiao—cong Zuo
Department of Pharmacy, The Third Xiangya Hospital, Central South University,
ChangSha 410013, China

Contrast-induced acute kidney injury (CI-AKD is the third cause of AKI. Although tubular

injury has been regarded as an important pathophysiology of CI-AKI, the underlying mechanism
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remains elusive. In present study, we aimed to determine whether arginase2 (ARG2) is a key
target of CI-AKI, and then investigate how arginase2 influences CI-AKI.

Results: (1) ARG2 accumulates in the kidneys of CI-AKI mice and is upregulated in blood
samples of CI-AKI mice and patients. We utilized iohexol-induced AKI as a representative model
and employed proteomics and transcriptomics techniques to analyze protein and mRNA alterations
in the kidneys of mice. And results of proteomics and transcriptomics showed that both mRNA
and protein expressions of ARG2 significantly increased in the kidneys of iohexol-induced AKI
mice. As determined by confocal immuno fluorescence using tubular, endothelial, and
macrophage markers, the ARG2 extensively colocalized with tubules in the CI-AKI mice models,
especially in the proximal tubules. Results of double staining of mitochondria with Mito-Tracker
Red CMXRos and ARG2 showed the colocalization between ARG2 and mitochondria decreased
significantly due to iohexol. Of interest is that serum level of ARG2 in CI-AKI mice was found to
be significantly increased. In addition, the level of serum ARG2 was also significantly higher in
the CI-AKI patients who received contrast media when compared with the matched non-CI-AKI
individuals.

(2) ARG2 deficiency attenuates iohexol-induced kidney injury and apoptosis. Unselective
ARG inhibitor, nor-NOHA, markedly blunted the elevation in SCr, BUN and tubular injury
score when compared with those received an equal amount of saline. HE staining revealed that
the renal tubule vacuolar degeneration was significantly increased in mice induced by iohexol, and
nor-NOHA intervention could significantly reduce the tubular vacuolar degeneration. Then, we
generated ARG2 KO mice and the levels of SCr and BUN were both remarkably reduced in
iohexol treated ARG2 KO mice when compared with similarly treated WT mice as well as
decreased pathologic injury scores and alleviated renal tubular vacuolar degeneration. What's
more, compared with the WT mice, iohexol induced increases in TUNEIL-positive cells and
protein expressions of cleaved caspase-3 and Bax, and the decrease inprotein expression of Bel-2
were significantly alleviated in kidneys of ARG2 KO mice. Similarly, ARG2 siRNA markedly
reduced the percentage of TUNEL-positive apoptotic cells, and alleviated iohexol — induced
increases in protein expressions of cleaved caspase—3 and Bax, and decrease in protein expression
of Bel-2 in HK-2 cells. In contrast, transfecting with ARG2 overexpression plasmid could further
increase iohexol — induced ARG2 protein expression in HK-2 cells, and decreased the cell
viability.

(3) ARG?2 mediates tubular apoptosis through nitrosative stress during CI-AKI. The specific

peroxynitrite decomposition catalyst, FeTPPS, could markedly attenuate the histologic damage
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and renal dysfunction induced by iohexol. Furthermore, iohexol — induced increased level of
ONOO ™ and protein expression of 3-nitrotyrosine (3-NT), the marker of nitrosative stress, and
the upregulated cleaved caspase — 3 protein expression were significantly reversed by FeTPPS
treatment in HK-2 cells. In CI-AKI mice models, the 3-NT protein expression in renal tissues of
ARG2 KO mice were much lower than that in similarly treated WT mice as determined by
western blotting and histochemical staining analyses. The increase in protein expression of 3-NT
and the ONOO ™~ production induced by iohexol were significantly reduced in ARG2 siRNA
transfected HK-2 cells compared with those transfected with scramble siRNA.

(4) ARG?2 inhibits transcription and expression of HO-1, facilitating nitrosative stress
during CI-AKI. The correlation analysis between all differentially expressed proteins measured by
proteomics of iohexol induced AKI mice kidneys showed that HO-1 which was demonstrated to
have a significantly negative correlation with ARG2. No matter in primary tubular cells or in
HK-2 cells, the expressions of HO-1 protein (24 h) and mRNA (6 h) increased at the early stage
of iohexol treatment, but decreased significantly after a long period of treatment (48 h) . HO-1
silencing significantly aggravated iohexol induced cell death, while activating HO-1 using the
HO-1 agonist, CoPP, was able to significantly alleviate the iohexol-induced mPTP opening and
decrease in cell viability. Additionally, HO-1 overexpression was able to reverse iohexol or
ARG?2 overexpression induced nitrosative stress and decreased cell viability in HK-2 cells. Both
iohexol treatment and ARG2 KO markedly increased HO-1 protein expression in mice kidneys.
Further, overexpressing ARG2 significantly decreased HO-1 protein expression no matter with or
without iohexol treatment. However, HO-1 siRNA or CoPP could not affect the iohexol-induced
ARG?2 protein expression. Using cycloheximide (CHX, an inhibitor of protein synthesis), we
found that HO-1 degradation was not slowed by ARG2 silencing under CHX treatment.

Conclusions: In summary, our study suggests that ARG2 is a key target of CI-AKIL. ARG2
deletion can improve CI-AKI by reducing nitrosative stress and apoptosis of renal tubular cells,
partially by up-regulating HO-1 expression. These findings may provide new insights into the

pathogenesis of CI-AKI, even drug induced AKI, and strategies for its prevention and treatment.
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