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AR TR B 7R T I

Caspase—3 13T Gasdermin E /' SRUBA T R4 & IR TL R HER B SRR EZ &

WkR SCE
Hh [ BERL R MR 28 — B B WAL R BT AP X Rt ey 155 5 110001

T QML TR R A 1 caspases—3. 6 J% 7 A SO FHEAEMIBET, HLH 600 FhLI
R . S TURIFSE I FG S R N PR 0 . R TT o L B S o 5 4
WHi. Gasdermin E (GSDME) {2y —MEFEMRANGRIA] . Ay BRI AT B caspase—3
BB, 7 GSDME—N FBE., AT AR R T AR R . MEAmI T 4o 4 PEBRAE . SR T
W AR GSDME /752 5 DKD i %2k .

Jrike R T WA caspase—3 07 SR B RS OIS T AR T, FRATBLAT caspase—3 411
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i3] Z—DEVD—FMK G4y STZ -3 0ERp /ML 8 Ji . Al A F IR B IIRE. e Biek 2 L
Sk RAERFCRIEF AEAAa bR . TEARSMRSS h s B B 72 N BN e aiife (HK—2 4D, Jiad
LDH Bt . GSDME 55 9] L) Ko 5 45 1 i 58 W50 A8 2 FRAE TP A 4k & PEIRSE R & 2B, W Z—
DEVD—FMK #l GSDME shRNA #ii] GSDME () Z&ik Fs§ ), JiaCanMaf . 4 s i e & 4
P BRI PEAL A MU S T R AR ik

454 it Z—DEVD—FMK #ifi| Caspase—3 B3¢ T MR/ EE IR BIhaeF'E
WNE LR YA . Z—DEVD—FMK i 5 JEC- B4 HI AT A5 HAM ] GSDME A5G, 7EARSMA 5
H, TERBA S0 HK—2 40 M il 848k VEIRBE R 4 F FUE S 22 R AE . AnfF7E 1 ik GSDME
BT ABRAE 4 L BRI R 200 L N 25 RS . FRATT R BR capase—3 A1k mT LABH 1 i 4 55 55 1) '
/NEA I GSDME 15 AL A AL T . GSDME Rl B 336 T 4% & PESRPE 2 ik

2518 . GSDME— S (1) 4% A P SR FEAERE P B A0 00 vh i 4583 OCBEVE T Oy ) AR R i '
U925 7 1) 4 S AL AR s A A s At 5 ) S B

K. GSDME; DFNAS; 4k &MEIRGE: BRI g, Z—DEVD—FMK

VX—765 $L[5) caspase—1 N SR E TN RKENEVERE SR

Hh [ BRRL R MR 2R — BR B AR R BT AP X Rty 155 5 110001

DR E A BRI B IR (DKD) ol g2 8 A0 AE T R A, SR AT S — P s £ 1 %
SEME AN AT TG AR F W AR e A M . VX —765 B —Fh 2 &4 31 caspase— 1 /N> T3
{H7E DKD H i R FH i A DLRGE . AIFSE B 7R VX — 765 BE 75 18 2o 1 1 20 it £ 7~ 2l 35 0 PR
B ERG.  DKD G SR A0 B

WEFR I SR PR 1 0T G i B3 vk AR G 928 LT3 52 06 3 A7 A [ ke 8 7 28 W T ' /NS I e 2
it (HK—2) A NLRC4, cleaved—caspase— 1 FIIEAET-FrEE H N—GSDMD ik 520,
SR A B T WS IO RO A UE e SRR A AR o s A BT AR T A L R 7
PRAL, i FHE P caspase— 1 $I5 VX—765 5§ Z— YVAD—FMK, western blot, ELISA, ¥
AR SR AL T AHOC R I ARA AR T A L3R, AR 45 T B PR /) BRUME s 3 2 100mg/
kg VX—765JA97, WE/NR—MAEBL . I PR A fds b A BERG 30 . western blot, ELISA,
B e LAk B A B A3 5 B B NLRC4, GSDMD, 1L — 18, collagen I, fibronectin il CD45
RGO .

BFFEEEA: EREAEE N NLRCA BAE 4SS 5 IR 10 Ak caspase—1, i B /NVE B J 40 % 74 4R
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T2, RIS AK . caspase—1 i 4k. GSDMD B4, i 4 40 g K 7 11— 18 B A
MIFT N2 LDH %, VX—765 f1 Z— YVAD—FMK A] i 30 % R o248, JiFSE caspase— 1
AR HK—2 QT & A, s dcge B, 10 s R /N BUB B2 5t rfr NLRC4,
caspase— 1 Fl GSDMD KA F1h 5 FiA#aH, R RAEFMET7E DKD R RN Z: 5 5 EH 45 9 &
AR, i VX—765 Jad7 il A0S o /N IR B ERg . SIE IR CD45 ™ 48 E 4 M i=
e FETAHOCHE ML 4Efb e br i R a5, W/ NS BTAF difb . HHIB TR AR TR E
MR

S RE S BRAT TAEB /R T caspase— 1 A A4 A AR T (i 04 IR0 B 0T 48 iE AN EF 4k AL
RPN T VX765 A Bl 14 40 M AL T B 22 DKD 3 JR 18 ik

KRR X LncRNA ARAP1—AS2 i@t 5 HIF W §5 58 E [F ARAP1
HEEFA %+ EGFR #2414 kX EE R ERE S AE R G

[ BRR R M 28— B B AR BT AP X Rt el 155 5 110001

W EHM . REAERKKETZIK (epidermal growth factor receptor, EGFR) py#F2itk i i
TS S5HEREES (diabetic nephropathy., DN) By &4 &, ARAPL & 2 RUBE IR il b L
P, AT LA 57 FE R Cbl 364 CINSS (4545 M1 Hela 41iHh EGFR (N AE iz %
b, SR H T ARAPL X RIR R L IncRNA—ARAP1—AS2 #£ DN rfixf EGFR 7z R L1y 4%
MUHA AR TERE . ABFSEH H 24559 KRIRR X IncRNA—ARAP1—AS2 5 ARAPT & 7538 i 4 #5
EGFR (#i12 £ k447 EGFR Rr2etk i 0% 2 5 DN i #4473

W T R aE 3. 57 37 RACE 2286 4K15 T IncRNA—ARAP1—AS2 194K 551, FISH 52
B M) KAR L X IncRNA—ARAPL— AS2 A0 40 i 5 137 1 B 40 A R AN A . AR A B 2i T ik
BEUFR SR R X IncRNA— ARAP1 — AS2 Jo FI 4% RE 11, 315 L IE CEEfE L ARAPL FI
CINSS5 Fl EGFR M2 1 Jd45 M 4%, qRT—PCR., western blot }z CCKS8 4% 5 32 B 25 B 1% 352 1
HK—2 4l , IncRNA—ARAP1I—AS2 } ARAPL ({3635 B B 1. 78 15 30 K b 1 37 1
HK—2 4ifigH, %4 IncRNA—ARAPL—AS2 i & ik fikiol siRNA J5, ARAPL f3£ik 3%
PHE R, JF B 4E R i EGFR/ TGF—B/Smad3 {5 514 Sl B i Fp st es . B & et
B TA0A N B A S IK 4R IS5 . RNA pulldown K pulldown—seq 43 #Hr 2 H7, In-
cRNA—ARAP1—AS2 FHME YT EE ARAPL, AN g CINSS, Ape byl ye fE 4
PEVLE B R WITE B RS IR HK—2 4iiirh, ARAPI AT LL5 CINSS 454, ARAPI1 Hl CINS5
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(22 e (i 8 g 2 . SR FE B AN IE 5 X B db/m /NEUMI G, DN SRR 2 B0 [ %
PR RS db/db /N IR 2L B ARAPL #1 CINSS (U FRi8 M e MR EW L, 2R
Mr R WATE mERE AR ) HK—2 40l b il ARAPL 5, EGFR Bz RAK TR E T H,. EGFR 1Y
RBRERE, HRLREEREY], IncRNA— ARAPL — AS2 il i 5 ARAPT A1 B 1F IR
EGFR., W#EIRAH W 5 (adeno—associated virus, AAV) f%if) ARAPI 1§ shRNA, %f db/
db /NRIEAT RIS, R EST AAV—ARAP] shRNA J5, #iE T db/db /NEUR A& A HE
WS I U DA B IS B 5

SRR L BERMIRAE T, IneRNA — ARAP1 — AS2 it 5 ARAPL AHEAEH, 4
ARAPI 9315, fiefii ARAPL 55 CINSS 45 G2, MR EGFR iz RAKF-, T
EGFR/TGF — B/Smad3 {5 5% 51 B (R SLB0N . 283w v 5 /)N 20 B 453 05 A il i b BE o 2 1
B, HEMH] IncRNA—ARAP1—AS2 K ARAPL B3k, AT LA M IR SIR S T PR (A 2 A HE
MR K T A AR 05, O DN YRR AR TR . BT EE AN

B BEEX KRR KR SRR RN

FEE PAE B B
LR R R INEL G AL 230012

H: BT g S R X sh Pk A i AL K BUB ThRE g sgm . k. RA @ IRkl + 4 R
D, T SRR AL R BRBAY, 55 10 RIE B 452, %2 8 Ji. Ml mAEAKF. IREH. IREA
(BUN)., MiLEF (Scr). 24h FRILEF. BEMiR C (Cys—o) &8, HRNEERZE (Cer); HE
et AR B E Sk U B s B 2R ARk, S5 5% SR H Al F g, B2 A Rt v i I [ e
(TO ., H=M (TG, & EREH — BB (LDL—C RBEJE. @& ERES —HHE
g (HDL—C). K FFEE (P<<0.01), BUN, Cys—c T EXER (P>0.05), 24h FRLEF.
Cer WEFEFEAIL (P<C0.01)5 Ser, PREE MR A HHEM & BT (P<<0.01), 3k 22 ]
B, EERASAE B, SR A, AR R, mR = A KBTI IT 4 TC. TG,
LDL—C /K-8 K, HDL—C KB ETHE (P<<0.05, P<C0.01), Scr. PR HWEME
F I B R AR (P<<0.01), Cys—c. 24h JRALEF. Cer B3 THE (P<<0.05, P<<C0.01),
S AE I s . KRR AR TR AR TE R 25 5 (P=>0.05), 4518 B M B Xt
BNk ok AR AL K R DhRe i A IR FE AT
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XGEME Xa RS
KEERREEY A S THEY SR K 300070

H9E B K1) cAMP R EA9A%.O 5% s 42 5 CREB 78 248 B vh i /E HIFBLSL . JF &
BT IR VEERLRI 25 R 1 T IR N . BFSE TR S R A AN RURIG I H AR SE AR
10 KA A G5 25 KiFFAT Phdl FEPRI SR e, A i) . BRI 24 e e AL, 3k
AT Sete /N AR R N REA G 1 7% 5% [ -F CREB ()8 (H A MBI AL TG, DA rE B 4
LRGN, W T CRED 78 222 B 5 92 /i 40 M b 8o o 38 5l A 4 R DR/ IN B, 7 S 10
B bt 3235 A—CREB (CREB /9 dominant negative JE3X), T4 & B4 CREB 7] L) i % 2%
fift Z B PR HERE . I HATH] CREDB (945 S M5 666 — 15 b B rp W A SIS AL, 24T L &
FAMHI RS R, D/ N T RE . BRI T DBA BT B L R A, R B AN i
CUT&-RUN F1 RNA—seq HZ5 G AWM B 20T, S e BEMh T 1 40 es 5 10 B iR /b CREB $E 3%
K, &3 CREB 3= By A% A ZH 2 45 A OCHE DR (R e 53, DN TTTAIE 4 8 o A R A 35 4 . 4510 RN
e alad X —TAE. RATHR T cAMP—CREB il G AL e ik 248 G 0 & 4E . $E 1 CREB Al L)
R R . RIS, 3B A Ny B T A Y S i S R R R R B B R D vk AT 148
7N CREB {2 iny o3Pl . 3X— TAEAA B T FRATTHR A i Sk ] 451 22 48 B s v (9 VR D
BLBE, Ay 32 o S %) i 2B 3L 13 0 T TS o Ay B O S0l 10 7 S R AR F T S it T BOR Ty
A

ZEMENHEFMRBAEFREARZ AT 12A BRARBERILE

FURSR CEESC SEiEG R JAEARE
PN RS R TR 2 sEke T 510006

WHEH R Sk E A BN (gAN) JE—Ff [ S e PR . HOARHLH E 2%, 2
TPEZARI B MELR ) RN Z — . WFFERI . i 18 folo A 0 10000395 1 8 2 i P A 5 R
FERESA OC . B B AT L. IR AR SR 8 A P 2 B S AR SR A P Al Tg AN
ZIRERE . AT SRR Te AN R O B AR Y i R R R B2 . IR ST Y
Bl BT AR REER A Tg AN KRR ZEMEAMIMN T . A 16S rDNA I Fr AR 4 Qs
27353 I 8 R AR A = A . SRR T, Tg AN KRR 8 B 35 L -5 ' A5
Uil BRI, B A I RER U L HEREE 1403 Rl s QSR 38 ook, HA5hE
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L BOKAESYARZT RRAFCHZALA G, SRELIM L, F T LIdE TgAN KB 24h JREE
Farit, FEIR BUN A1 CRE K, jdide Bl 0, D B IER B KI5, 0dib 1gAL C3fEH
ANERBSTURR. EAh. 78 TgAN R EUERUZE YRR LT . B as 7ol LUA G R T 2R
file BECHIE S SEEAU RS 17X Tg AN IR SUI T8 B (I e R 22 1) v £ 5% A% ) 22 Ty L
V] Y 308 TR AR 2EL ORI QIR A 5 T LU 1 5 12 W R g Joe A K 0 AR W0 35, A7 B T o
RIAIRYT TgAN $RALH Y50

HRiZE 2l B/ RE/MERE R E R B /MBS KRBT
A WESC AR AR
LKA H RSB B LT M 5106555
MR A R T E M 510006

W EE: BREA (GFER) IRAAAGERERITH . @R /NKE R (CGN) I3
Yl NLRP3 RAE/NMAEK T AE A RAEV M, 5 CON RHR KR EY). O A 5 RMHLR A
FI IV T S8 L T R R T e . 4 NLRP3 RAE/MATE I, AR B IR S 4ok k A 0 /NLRP3
RAE/MATEE R A1RYT COGN M E@a. Mk ek HE & n C—BSA iR
CGN KRB R, JE45 T RRF & Lk (16.8g/kg, 8.4g/kg, 4.2g/kg) FIf& WL & Je
(2mg/kg) s K FREE 1. B AR 2 4 B 3 A0 AH DG A8 A . 45 R s LA 4 CON BRI R A B
U BRI PE T, TSR (A& i, WD mULEF. JREFER. Bl =8, SIHERS &, JF
FUGE SRR, W6 RS, (R R F 28 . TNF —o 55570 BUL 40 453 45 15
B, B TERGEGME (2.5%. 5%, 10%) . KIERZ & 25 0075 0T s L4005 /7. il
SEANAEIE ST, JFE NLRP3 4/ MAE A3k . R A& 3R 7 A] BT CGN AR K FL NLRP3
SREAMATEAL , WL TL— 18 F1 IL—18 19 mRNA /K, K % B0 % 30 A8 17 7] 5 2 s
TR AR . PR S F A S 1 LC3 gk g i, I o R B e 0 R b
LRk ROSFLE, it — W58 & 3 B i ] 0 il CGN AR A K B2/ B 40 il PISK/AKT/
mTOR 5%, gy Aotk A me, #EmipHiE NLRP3 25 /IMATE 16 i £ AL
SRR X BRI BT NLRP3 SE/MATE LRI L 40 M DR % S 2R, iz vl eid
1A PISK/AKT/mTOR {55 A2 Gobi iR [ g, 0] NLRP3 S /MAE b, el 2
ifuThie, HI7 CGN,
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BKRHFEE PI3K/AKT/AS160 &2 #E B CGN iGfr F & IERIPIER

Pk PREED XU RS AR
NS R R 2 le T 510006

W HE . EEREHHFREP R TRARNERRY . BAR. duwd. PraSER. o
FERI, BRI T &R0 B R BA R A 3. BAEIRYT B /R B & b 9 B 5 ik 20 L
8. BEIE R, G MR 0 AR B AT S A /N BRI Y R EARAE . AR BEALEE 3 —
JEEAEE B (PIBK/AKT) J 22 540865 . AT ARRIESI & AR, gt R kL
R BEHAREREHEMEN. AS160 & AKT MEYEH, PIBK T AKT G4 AS160 I
Rabl4 (1) GAP FE [ R AWM, 51 Rabld 7EAWEARRRE, M0l B A A, w2 dmiil B ws
Tl AR B RS T A DGR AT B . F W2 — Fh AR R A I N R S IR IN R R 58, 35
PP Z AR . SRTTT. T ANV A B /DN Ik 2R B A0 L 1Y T W o T AT o R PR Y 4 P Y
BN RV B E R PR . IR, ARTRAEL PISK/AKT/AS160— [ W YIS, BT e 18 1 B
/NEREF 5 e PISK/AKT/AS160 55 B WS N AERR R RO i H I THUERT . 587k B a1 . 75
RS C—BSA 75 TR M B /NBR B 9 KRR, (RSMNEST LPS 5510 ZR A0 R PR A4S L,
RN . DL 10mg/kg/d Fl 20mg/kg/d B8 B HIH 43 I SR AR e R v )t g DR P B AU 2
KB, X REZLRE B AR K . K 24h FR IR, MAREZE (BUN) FmiEMEF (SCr). #4775
ARG —Hr2r (HE) AEBgis e (PAS) Qe LIrEAs B 2R EIE S A k. B 5 i B h s
Fl GFP—RFP—LC3 # L ik W I 2 (€ B X A Wiy e i, ki IL—6 A IL— 18 & i LA f& Cy-
clinD1 kK-, K PISK / AKT / AS160 3 #1635 M A WEAR G R IAKF- . SEgn g Rk
B, BCRCHTEXHE R B /N KB 2 R A TR G IR YT RICR . BRI SRR AR M i R R B 24h JRAR
Foht, SRS RKEEIRE, WA RN, (A 3R T e 0 35 s 18 M R KRS
LU EAR 5 FF ELI ) B A 20 AR I DX O A A Ol . ML AT A 2 3 1 R A 5 k] PISK/AKT/
ASI60 JE %, il Rabl4 iG4k. WoE AW, MRs B MEE R p P A, UeE B IhRem
ER. 250 25 LTk, AR aRI, BRI AR S E o 28 PISK/AKT/AS160— F W
TRAR BT P A U T P2 A B 8 v R M I 1Y S B L. AR RVA T IR M B AR RN ORI e e
SYORmS . IR IB MR RIEAR#E— BT .

KA. wEHH; @S/ NKE R AN PISK/AKT/ASI60; H45E
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cAMP—PKA—CREB/CRTC2 JF#= 47 % T B fm P E A R 8 m T

KiExn XEE REAR X=t BTN
REERR A 50 FEY = F Kt 300070

9T B : cAMP {5 53805 T e s 1 EE PKA, @it — R 5B ILEN . 1510 T i ekt iy
5k HF CREDB Ml sp 2 1 CRTC2, IS ALK 3Gk . cAMP {5 53 P& 7F 22 3¢ B ik
thR s A, TERON AR KSR T RGO AR T B S L R A AR Y B IR AL
TRANIE 2 . ARFFFEIUER ST cAMP—PKA—CREB/CRTC2 W3l 7F 228 5 9 kA= & e rh A
ARG FHUE L, JEIF AT EaR VA EEALE 00 25 P08 1] T TR g . BFSE 7 vk AR A 2R
B IE R Phd 1 BEPR SR b /N BB R, B e e i Ab . e oot ge i, Sule Ep il 45 S0
FAT& I CREB Al CRTC2 5 M ARSI 1 e 4 b SRAEFIE AL . T3P/ INEL L LR B /)N Bl
25y TR SCse 45 30, #P7) CREB 8% CRTC2 A LA %014 28 22 58 i i) A K olest B ik Ty
fit, it RNA—seq. ChIP—seq fl CUT&RUN £ R B, Ffi1% % T CREB f1 CRTC2 7&
S A L P R S A O R W PR Sl 2 B NSRRI A R, FRATAR L, CREB By
MR fb A CRTC2 25 I RIRTESNA & AR R S 38, I 590w iy kB B UIAROC . S5 Fn g X
X —TAE, AT T cAMP 5 538 i F i SR AN N % sk 4% 7 CREB Al CRTC2
TEPRI A R T I E T By TR . X —WF 5 A B T FA T 4 B B cAMP {5538 A 2 %
B R AR R R MR FIALEE, S ER ] cAMP (55 J T T2 42 vy 2% 1Y) 22 58 55 5 95 s T o 5 gk 4
HET HESLAY

1845 S E RN FAK/B— catenin/c—myc X 1545 4 Rf1 38 58 F0 3T 72 BE 1 B 220

AT « B8 skFIE Rl
db Kot A 25 B2t &2 JbARt 100191

T MAE, SRR R B 2 S b A AR AL 2. AR AR S S
F. YIRS, EIR K2R, B, AR, R IMAEIE RSy . DR AERAESE, MR AR
Y EA MR S0 . BRI FEME. P, PrEfb. AT RE . FIURFEAHMEM. HiE A ks
AR B — s BT AR E DG T AR A B T 24 B0 T B AL AR DG R e b . R, AR
Ege . AR 786 —O B4 R AFST T AR AT B B R 1A S e b g 1 B FAK/B— catenin/
c—myc B THLE. k. RAARF = (10pg/ml, 20pg/ml, 40pg/ml. 80pug/ml.
160pg/ml) ARAFE MEEILLFE 786 — O 40, MTS ¥, Rl SE 56137 2K 200 M A ARG I KELAer s 6 ] o)
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786—O ZufukEsE, T, FTLALEM A 52 . Western blot kA i 7 FH T-AH 5C 8
FIkACE, G55 MTS SRR, s S 2 R A8 ) S A P i i) 786 — O ML iy 3G 5 . HhLFE
SRR 786 — O AN HE 56 1 1C50 {E24 120pg/mL., M S BTER AL B 786 — O 40 24 /N,
40pg/mL, 80pg/mL Fl 160pg/mL GEFFRARMPEII T 786 —O 4HAEAYERS . AL T-45 R KW,
80peg/mL AAF EL BB AL B 786 —O 4iifif 48 /hif, REfEHE 786 —O AHEAYIA T (P<<0.05) ., FEfl
FH 80pg/mL HiFE S BTERALFE 786 — O A 48 /N LUS . HiAF BBz G1 4 ] (75. 55+
0.86) % SN (10.80+2.45) %, G2 Wi4IE LB (9.97+£1.79) %, 5%t AL L,
ZRBEAGH R (P>0.05), b, HiFEEBERIFEAR B— catenin, myc, #EMRIL myc Fl
FAK #fR b/KFE; 58 Caspase—3. cleaved Caspase—3. Bax By ik A K FE(L Bel—2. PARP
AIFRIE (P<C0.05) . &8 AR B X B i 20 L BAT ) 5 s A B i vE . e il 5
FAK/B—catenin/c—myc il fH K.

FHEES B i@ 1T Nrf2 &2 AT BRI B EF R F Caspase—1 T SHAMEET

VR L MEE RPOE R
PMRIEZ R R T 510006

IR HE . 2EESUG (AKD 2—F s aygens, HAMER B DI aemuel TR, dififir 2
— P 5 RIE B UG PSR TR . FH R B BA W W APt R AER . Ex L, FRA]
PRV A AR T AE Bl AR RE AL S 0 A S L N R PR bR R d AR T S AR
PAIOC R K FHIR TR B XA T ek . BRSO ik SaE A A/ BUE B PR T AKT
BORL, Sy DiBE/KF- BUN AT SCR, bR bR 29 SOD #il MDA, R¥EHE Fhrkd IL—1
Hl TNF—a, Western Blot 4l NLRP3, TXNIP & ik, $#2R8HEER B 1] T 200k B 5 45
NLRP3 {35k, [RIEF, &0 Nrf2, HO—1, Keapl, Caspase—1, GSDMD & [13ik, ¥ %K
BFHR IR B AR Nef2 B ARG . RIEEDURALREAE A, i TXNIP B335 F1 NLRP3 f#97%
k. B Caspase— 1 OB AIILAE T, #E T ok, FRATRATE /NG b B2 40 M iy Bl AU A2 SR Ay, &
PP R B I R s AN Tg F1, BEAIR MDA ik, JF Fg /b i fE T #2 v LDH Rk, iz
H Caspase— 1 fE S #I5 VX765, NLRP3 #ii il 7] MCC950 FirHlifg B #4711, iatasi
VX765 GeA AT HK—2 4l PTSHPEZ, Western Blot 4554 VX765 F1 MCC950 figd il g1
H I (Caspase—1 fil GSDMD) FIkR#AIL, FERBVES S5 2 M4 I A T MO NLRP3 — Caspase— 1
Wik, PR B TS, Walss R BnFH iR B 41 HK —2 40 PT AUSHPEFR 0 B RRA%, sk
RBIRFHHTR B REABIRE TG, Western Blot £5 R BsPHH R B HAET-H M (Caspase—1
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1 GSDMD) FRkFEAL, PR B A6l H/R 55 HK—2 40T, OB Nrf2 J5 /4R B
MM T VE S, S — DML R ], PR IR B kb BT AR #E Nrf2 #% R A1
s NI 5 B 0] Caspase— 1 RIS AIAAE T, 2518 58 0. AN A T2 o 20bE B 40405 Hh 10 45
A DR R AR SR, IR BRI R A R T . FHBER B gl s Nrf2 / HO— 1 {5 53@
il Caspase—1 / GSDMD 4R AIMIAET, DT 0/ )N R B A0 e o, o 5 4%

i “BaryN” B SR AR T AN AL B E R R SR AL AR 5T

7T S oA N B STUN Y < s 0 7 N1 95
JUMFBEZ RS T 510006

FERAENG IR 1B A RS2 06 7 DR B R IT ik 2 — (HAR DR O AE AL . H Y
R TREFEILHLE] K 18 F C57BL/6] Mtk N UBEAL > R IEH 4, BERAL R e a0 1RYT
H TRIFRHVETZHD o Sk A oA A K, IR e WM (ELISA)  #R 4700 2 /I B R
WU, ILEF, Gt 3 1 SRR M (Acr) 7K, S8 3 IR AR — G 21 Y €5 W0 8 L B J0E 43 45
ARAS; T Masson Bk I IELF AE ALK 5 @ J5AL TUNEL 90 3% 6 46 I B 1k 4 i) 94
T2k 3@t R [ B ER I Al qPCR #&3 bax, bel—2, Caspase3, Cleaved— Caspase3, Collagen
type 1 B BUFIFER FIAKT. 45250 fE s, SEAIGA . RIS, LS Acr
FEAL (P<<0.05); WFHELFZEfb W& BEREAR (P<C0.05); 'BFJUE4H A A% IR =% B W] Wi b (P<<
0.05), BAX, Caspase3 fil Cleaved— Caspase3 J& K Fl (1 i kK P FEAK. 17 bel—2 KT
(P<< 0.05); Collagen type 1 Z& 15 AL A F KK F-FEAE (P<C0.05), 4518 &Rl BEAS i 21 4
75 BAX / Bel—2 {5 538 B/ B WEANML 0 P8 1=, I FLIS/ B R £ 24 £ s 36 W PO B s /N LI
ER473 3K AT B BT RIBTTRE IR B AL 2 —

RIERT SRR R E S BB —2 X HEER R B % 5 BIE 18] B 4T 4L AR AR YA 52

W JTERE B MREE IR B A
BMBERIKSE:  TOREH BRI R TSR E YO R 221004

X E M. HERWE W (diabetic kidney disease, DKD) J&SEZR M n EZ% K, H
A = 38)7 DKD B9 . BT, SRR R R E 5 2 (mPGES—2) FEEL IR
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B/NVE A, X DKD fBIFSE i A& WLAGE . ARWE5ERH db/db 7N BRIV 1 & bR ) HK — 2
A EAAIERSY mPGES— 2 i bk mitad 235 X DKD [R] Jfi £F 4 16 & A= & J& 119 52 ) 1 FLAH 5 1 43
HLH

575 RN SCER N E ST 1Y mPGES—2 miBR 1Y db/db /N BRI SY mPGES—2 Rk
X R B W TR L B H U A 2 R O ) ST £ A A SR AR OCHE AR I 52 . [RIE, FH 40 i 5
S70232 #E—25 By mPGES— 2 X A B 8] L 2F 4 Ak i VE . AR AMSE 86 1 T HK — 2 40 /&
PRI, ¥R9E mPGES—2 33 AN 47 4- AL S5 M SeAR R il 5

WFIRLE . FllR mPGES—2 J5 W BRI db/db /NS T ILEF L) B R R AKOE . I — @ F B
&% BUN K., /MRIEZHZE Masson F1 Sirius Red 44 {0 i 78 mii mPGES— 2 BH i J8 /b B /N ]
BRIV ZF Ak . S e AL WB 25 5 HAIF S8 mPGES— 2 @ bR 3 i £F 4 4k AH 5C 25 11 4n Col-
mgmgp—&m&,ﬂm—ﬁ%%%ﬁoﬂﬁ,ﬂwwmﬁmmnfmﬁ—zmm%msmmz

WARE T —3 LR . RHIH mPGES—2 n] LIS 0E IR /N VB IR SR b, 2l B g

— WSS K BAE R N i mPGES—2 J5 3 AR50 PGE, 4 BufH B 78 /0 T MDA #2E K. B
EﬁWT@B%%E%L FEVRSN HK—2 A v, W5 R BN mPGES—2 Ji5 258 T
p53 MR RIS fiFRTE . JFH, Rk mPGES—2 J5 W T p53 1 TGF—B LI FifHY p
—smad3 7K, Mg THUEAH] NAC J5 505 i se i F 2246, $278 mPGES—2 Al il it
MDA Ji N £ dE AR % 2 5 DKD (35,

S5 MREEMEH mPGES—2 X i 2 B i IR /N U HZUR S8 0, Sl 18] BT 2T 4E 4L
WA B . AL AT 2 mPGES—2 i@ it/ MDA A= iU 2F p53 1) B 11 i 1A e fige ke i /0>
p53 BB, HEMTME TGF—B F1 T WA p— smad3 3 4 498507 S Mo 0 bR s /) BL S IE ) 5 21 4
b o AW A RIA T R B R R i 25 W a5 oA i — 20 T mPGES—2 iy 491221
Aedeflt T EESHKE .

JEEER] . BEIRIE R s mPGES—2; MDA; p53; [A]i£F4kfk

Fisetin @31 TGFB/Smad3. JAK2/STAT3 {5&
50 5 RS I R £ AL 77 T PR B I 7

[ SR T
G 5 PR/ D P 52

W H R Fisetin 2 —MRIRE IS Y. BEVIRERVHLBAIIR ., JiET:. HiEH
VRS UM S A AR . AT BT A B Fisetin fEAR 20 LPS 755 A9 REEAE /)
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R RIE AT A S A RN R A AR E R . ASBIESE B ERRTT Fisetin 76 RGNS/ H SRS
() CKD /N RS B RIS . PR3P B E A R ZEAILR . B9 7 0k g SR . AR5 R IR I8
160mg/kg+ AR 2400mg/kg TR B 2000 #EH MR —k, HLHEE 4 AT = R IRAH
CKD %Y, Fisetin (50mg/kg M 100mg/kg) . FHMEXTH allopurinol (10mg/kg) #1 Benzbromar-
one (10mg/kg) KHIEHLIRIINE B 24525, & RLE5 05 HOAs 4/ BRUMLTE B B IEZH 4L A7 )5 SR o .
PRANSZI SR FH PR R /N BB /N | 2 TCMIK 40, 4 3l AR 20 e ORI It PR R . IR AL
MVLEF . PRIRER . FRWLEF. FRAME 1B F1%5; PAS. Masson 4 (@ LS B IF 240 240 BAR £k ; RNA
—seq FP 0T/ BB IEZH 272 S B DR SOAH OGS E 228 . W Western blot, PCR. fygdifh., 3¢
JGER B A DR Ay A B DR 2 LR B N R R A is R . RE . A ik Rin B b, phoek
B Fisetin A R AR AL 20 /1N BT g 9 1 PR B2 0T i35 B DR PAS Fll Masson J4 68 1 75w IR IR
CKD /N B IS /N T BT LR Ak . SRkt Bt /N ek AL A5 B4 . 1T Fisetin W] 5 22 i
FAREAE (P<C0.05)., Western blot Z55R KW Fisetin i 2 875 &5 IR /N BB JE IR R % i 14
URATIL, OATI1, OAT3, ABCG2 fEHFKik, il FIEHL RNA—seq /3Hr &k, Fisetin F %
PRI/ N BV IESEAE . EFAEARAHDCIE I o0, 1 KEGG 0 #r &R B2 B Bk P R 2w 46+
TGF—p/Smad3, 1L—6/JAK2/STAT3 {553, PCR & Western blot £5R s, HIAIZH /N
BAEIL—6, IL—18, TNF—a, TGF—8, i} Col lal, «—SMA. Fn &M &I, Fisetin
VBIT G B mRNA, & H K B B R, Western blot A s AL 3286 3 — 22 B, Fisetin
il TGF—B/Smad3, IL—6/JAK2/STATS i@ i & # LR &N . WAL, 72 R TCMK 48
Mo, A SE G B 5 L K Western blot 255286, FEURHAIE Fisetin P45 FRER R T TC-

OH

< Y
/ \f R *de,],be " OH
| 0, & o
/ & i ”a,eoﬂ ndp"’ Fisetin
— A8y, Ss;,
/ \i L7 ’ll[;l
\ ) p{,o” IL-sk/ \I TGF-B
R |
-~ <=3 ‘ O
OO0

T ) th/‘ﬂ/f% iRt

Renal inflammation Tubulointerstitial fibrosis

Hyperuricemic nephropathy
IL-6, TNF-a, MCP-1, TGF-B a-SMA, Collagen I, Fibronectin

Graphic Abstract
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MK ZifiiiHh TGF—p/Smad3, IL—6/JAK2/STATS {5 55@#%, #miskss IL—6, TNF—q, TGF
—B. a—SMA ZEf, Z5BFIEE X Fisetin XFRRIEN /EURRRFIIK G175 510 = JRR CKD /NREA
HH I 2 R i AR 4 B IEAE . Fisetin 0] 42/ BUE BE PR R % 42 /& URAT1. OATI1. OATS3,
ABCG2 f3Rik, Ff it TGF—B/Smad3 K 1L—6/JAK2/STATS 8 H ol 35 5 bR 2 /)N BRIk
RIETNE LFAEACHEJE ., Fisetin A AR R & IRIR B WG TEIRIT 259, HIF 20075 1 2050 LA
e,

18145 PR BR M AE B R BY K BR PR iR 0 15 BE R XIS 4 2 52

HRBEDE  RSEHE R Pl
VIR R 25540 PU)I R 610041

WFFE H A e PRIRIUAE S I A AR B 19 A R B4R BT BARRTIIE &A1)
ZANRBIIFTEAGE - (E PRIR LA K AR SE B ) A IR 42 R 6 HOARR . DRIk Sl S 18 P
PRIR MUAE B R BB R, PR AR AR AR Wb 6 W O 0 B AR DG A T B HR R 20 - L
RIS W RNAYT Jr vk T oy R AFTE TR AR SR 200 JRIRFN 200 S R FR B 11 /25 JR
MO A T RME R 12 )5 . R R E0E O H—NMR) ARISH2H 2% 5 R S i8 v v R 12
LA P A TR R R P PRBORITFF I 2H 2 r A 7= 0 2 A . 2H P00 B R 335 8 7 O U 7 2
BV HAF/DERBEML . BT 4R, BBk, I ILEEEN FFL Sk SRS TP Y IR TR
PRUCTE USR] R ARAE - I ELIL PRI . PR 2% SR UL 54 A P A 00 245 2 249 S8 75 48 4 5 DR 7R I
AR RS DIREi s IRAEALA0R2 . EIE . BEH AL FFE5E Metabolome B 4 X (513
Frmfiih . FER BURIBCFIE E Rt et 51 A0 48 Fh2s Ay . P34 22 AR o 26 Fh. 1
JRH . BIRIR. AR, REAMR . HER. 2B LS IR IR e 55 AC ) . 3 4
M, vy~ 2R TR, SR, K&, FRIR. &SR, MHEREE. H Bl A ULEE I 225 I
Do BN, MIRER . KRR IR T ER: Maa., v— 22 TR, TR, B4
M2, HEREE, JABEM RIS “AXHIR . MR, SRR o BRI AR AFA QS ) 2 25l > . 23
BRI B AR R KSR . T R IR IR R R 7 PR VBN U v R e A
. RTREAE i s R R LA 5 AR 2R IR 35 . 55 P Sl RE I A0 1) e A A A B S AR O
SEIRHIRE L. 18 PRIR ILAE 5 6 R SR BE e figp . R TR AP0 . W E IR A S AT o 55 A
Rttt ELAfE i 22 S A nT Dy AL ¢ B0 BE Al .
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BT 51 B 22 AR EL AR IR 51 B2 80 0 S AL )

PGS
JEniR AR B B2y Bl & JEst 100191

WEIE E s NS 58 R 1o i v A A P B o A () 8 %) R B o AN A0 Pt A3 T i 37
IR X I AL E NRIR A A AT (COX) SR iR 2 A B AL IE 1 B 25 43 1 e Horp iz 3]
TORHEM. Hr, iR R E2 (Prostaglandin E2, PGE2) TEMKMN /- Hif ) 1z, ZHT5 IR
22K EP Gl R IRERCIR . BISIIR R 2K EP K4 $% EP1, EP2, EP3, EP4 [Ufh G
RAMNBCZA, W ST R R GEAH AR, TR A OV . B R, O I B R
FARIET AN ZFASDIRE . BRTIGER D, BR T AR SRS COX M7, kg s Vemk, 1%
S5, AT BELDAT A= A BT T3 N U RAE LASE , RTSI AR R Z AR B sh R A IR V2 3%
PR AS GBI PR ARE 0 F7 . AR B34 R Sl PGE2 X6 32 47 20 4 Gt fef- P A0 . G A P B o
T BRI ) . N T 3eiRix — R BT, MBS EP SZRFKE K 01T & Btk shnl, I
B EP SZ AR R BB B A3 (5 5 B 0 e FHLERI AR B 2, WS IR 2 I R B R
M, WFFETTE S a5 R FIYA VR 3 SR SORE SR B AR T T EP2 7 N IR ERC (& PGE2 Je k%
PERLR TAP/EVAfERT 5 it Gs B A = RIEEE G W E PR, #R TRIZIREZ
& EP2 PURIECAR R E FBLEI LA & EP2 SEE G EENLE] ;. F B/ T EP 324K 5 i Gs &AW
R R

5 RS EKERNT T RIS K 52 0k EP2 7E IR B 77 PGE2 FBE BRI 807 tapre-
nepag (TAP) Fll evatanepag (EVA) fEFIT45E TilE G AWM PR BES; R
T EP2 Z ARG R B0E A G R FRERALE]: MERE T EP 52 7R Z05 U3 P V51 Fc 44 R o 6 1k i
TRIGZEARAE , A EP2 SZ KBRS AN BOE ML 24 T EZ B Eat . AR L) EP2 Z 4K
AR 25T

Gl NRF2 S LB E S T SRieT PIERRENHHR

Phkdi KNSR BRTENS
REEERIR A EME P KE 300070
MR EB . HROABEMHE L2 TN (autosomal dominant polycystic kidney disease, ADP-
KD) JEfc i LA B R st AL PR B s . 2 ekl 1200 5 A0, (HEAR RIEHLEH A E2E
BB RHWREIT 5. BT RO, eI b B A0 AR Y — A B AN A 2 AR A R Ak R
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A FISTRENG 5% . METT B IR ST, {H ADPKD th 4 (L3 SRS 2 M 1o i 26 2 5
I BRI R T, WBhZ EERH AT 79 . Tell AT RG2S 1

DFGE Iy A e T4 /MBI ADPKD /N BUB IR 4141 F1 R4 50 B 9L LR {5 ADP-
KD /NGB HEAL S, A Bt AL MR T30k FIE, T 240 NRF2 F i 9 03
K. B4 BB NRF2 fe50/ U ADPKD [ % BRI 80 Rk Fle. ik i 54
AT, SHRRREAGE. S22 e, AR Nr /2 SEURE R, ER
7115 ADPKD /I FUBE P 8 i NRF2 (037 (sulforaphane, SFN) 3% NRF2 1 1] L 45 4G
CEPRHEIE  BE AL MBI A AW R B, A0 NRF2 %445 A 15 35 B 41000 71X
NRF2 @38 P300 SR 1 Z Ak, SO 702 50 AL 1. A LS00 407
B, NREF2 AT EFFERA0, AT AR RO % M . FOAE TR e T 5 Ht I 7 1 4 3
TS B

SRR . LT LB, RATEM T ADPKD B S Ibib BR A K6 U
NRF2 %35 F M AL IEF 20k, o DI REREAE . 5 R T g & SEN, J8 s
NRF2 (R B 35 F . AR 20 h UL RS T . SRR, ThAEETToE N
ADPKD (3857 S T — 40 % 2 O K e . LA AR A 1 I PR L (.

B R 4R S E P L 7 SR8 8 2K VA B Bk IR 51 i

WA B
VA RHOR BB R RS BE R ORE W 200 430022,
2 M B RV B — WiRaFBe WL BOL 430022

BRI AT, BIRLE SRR E 24N TE (epithelial Na channel, ENaC) A5 k2 5
KR K A YIASE . ENaC A i Vi ISR 54 B s 1 B e, Hh = AN R L7 o ENaC
BENaC, YENaC 2. 389 4 E RS 240#% . ENaC FeZ s AR B FF IO o s BE IR CIRAS . 1K
SN S5 A N SRR SR R FRER SRR T ENaC ZZFLEIE M. 1. S AN
UNEFVR TG . ORI SS  9 g ad =8/ NVE . AEMISME R AR I ZR# vENaC, $27+ ENaC I il
FEEE; 2. SEEURRE cathepsin B 7EI 2% «ENaC, Cathepsin D 7E[fi51 24 YENaC; 3. B[
98 ENaC ik 3255, P «ENaC F YENaC W 307 1 286#% ., #2585 ENaC T 4. i
SN Tl 5 ENaC Rp i s G, A RIS, IO 5. MRIMERENR 2R U5 5 7
FAE A LI 550 4% ENaC,

LA ENaC A48 &1 24 m] % 8 F B 25 A E K AT . 1 BRI R Al B4 il ENaC,
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b n ] uPA Kdi b R e A SR AV . AR R SRS /N BB v BRI R AT A
PR T E . R 1 BURE R BT BB R LR A AR TR R I8 M) R 2 figk ot [ 4 v i s KoK e
HBKIE AR BE S s #fAE . 5 ACET BRI, M vk B 0 X . 2. 0IKHES Tra-
sylols WA=l 2 i) 1% 22 IR B 3 B 00 . R S S MRS R AN 27 I I L JBOUORE i I 25 22 o
N, AR ENaC,y BHLIE ENaC [ B 2= BEITHOIRAS . B b, KB T B insi &
AR KIATT o AWK T O MEREAR A s P AR ONE . AR LEBRIE . AR ma A Css
(EL PR SR Z G RS0, B A IXURS: o T s L UL R A B PE T B AT AR . 3. b e il
F s N JE R I 22 B8 FR AR A I ) W e B o ET IR Y, W] REA R0 B 545 kK i
SER ERIER/N . BEE X ENaC BEFERA . ATEFX PR BT R S e 259 . A ROl B e 2s &
fit ENaC 5261 S BB . HE ORI IR .

RE—HASHXNNEMERBEAXNBRRRERSZSENFERRIIBERN R

&Y fRMET TEE BER XA R ERE XUBRE mds EF ST
1. R EGR2AFR . ORISR E K 3000205
2. Il ERE, BAEL AR il 528401

WA BFE K —FES 20 38 M il (CRF) A5EA1K BU IR -4 PR 5 25 i 3 Bt e
IHRERYSEM . BF9T 1 Sah . ¥ 55 HUEME Wistar K EBEHL O NI TR, BRI, JREET
Bidl (2.5 g/kg) . K¥E—FIS200E . KFHEA (6. 3 g/ke, WIAEZRID . BRI RIGITAH
SRH 5/6 B UIBRIEE #il CRF RERAAEL, BFARHAKXR BTN AF 1 JEIFGHES
42, BRTF AR R RIS Tk, SES TN Y, BRER 1R, #5812 .
KIRAZ )G, BRI ESH K FIRB PR VUEF (Uer) A b LEF (Ser) . JREA (BUND,
A NEFERRS (Cer); RH UHPLC—ESI—MS/MS il IfiL i 4k = H i (TMAO), Fifg
XFH B (PCS) FmimmsIMEy (IS) M&hE; SIBGRAEEIEHS, 1THARR —F4a (HE) e,
fy (Masson) Yefty, LSS H G BEOANE A s SIBUE IHLH S, e ek Occludin Fil ZO—1
FEAFREN . LT E R R AR (Real—time PCR) il Occludin il ZO—1 mR-
NA FikKF5 FIRGEAAL, B R EEI s bR bt i . SHTF AR IR, Az
KEUMIE Sers BUN, TMAO, PCS, IS/KFE¥I &S (P<<0.0D), Cer KFHIRFEML (P<<
0.0D); BAHZUE/NEY 3K, FTWAFRY, ERERIBT W RE L 4EML; AL Occludin F1 ZO—1
FREFK WD (P<<0.01), Occludin 1 ZO—1 mRNA 357K F B BREAL (P<<0.01); %%
T b e e B B R T, SRR AL, K — P 2% 4] 5 PR EE I URL 241 R BRI Scr,
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BUN, TMAO, PCS, IS/KV-HEEHEAL (P<C0.01, P<0.05); "B JIE[A] R 48 2 A 2F 4 fL FE
W% BFZHZ Occludin il ZO—1 HAFE B B EW L (P<<0.01), Occludin il ZO—1 mRNA
RV RETHRE (P<0.01) s L5480 b R bt i iR Bz . e g L. R —PH=
X RES AT Y CRE K BRI B IIRE, BRACAIEMEIR B 2 KF, BoEmEREIIfE. 2R K
W — PSRl T i R 5k HRYT CRE IM7ER.

ETF 16S rRNA @ ENF %Xt 5/6 B X RA7E
SR b IR RE R L FF m S #

TED A2 eE 1l R OER D XK RA L A1 2k 2 «
Lo REE R AT REE 3000205 2. sl BERe  Hhill 528400

WEERY 5387 5/6 B DIBRAZ 48 O UM P VB e 0 DK U0 8 U ) 2 R 5 T T

BB RE A AL IE 0 . RS i Mg . 16 HUEVE R R BEAL 4> R IE 5 XF R4l (COND s 7 %}
B (MOD) (n=8), tRAIXS 14T 5/6 "B WE VIR T AW 212 M B il (CKD) . sk A

F AR E M35 W VPR PR 35 2R M [MERY  (indoxyl sulfate, IS). FRERNFH By (P—cresyl Sulfate,
PCS), b =HZ (trimethylamine—N—oxide, TMAO) &k, Ho¥es¢ 't WA Al 5
Z0—1. Occludin FEH#iA, RT—PCR #EME ZO—1, Occludin mRNA ik, MBS
KGR A5 H . SR i 16S tRNA MNP E AR i b . KB 5/6 B U1k 16 fi)5
AR B CKD #7AY, MOD 4 il R ZA (UREA) ., MEHLE (CR) =% F& (P<<0.01, P
<0.0D); BFHEAZGUEREIEIE . B /INE Rkt 28 DL R 1) it R A0 LS A% s i TMAO, PCS, IS
SERYYEET CON 4 (P<<0.01, P<<0.05, P<<0.01); MM ZO—1 il Occludin 2% 6363k
BB BAKF CON 41, ZO—1, Occludin mRNA ik 58 BEF CON 41 (P<<0.01, P<<0.01),
MOD 21 K Uz RS IR A I B A . MOD 21K BUz B R RE AP ECR KT CON 41, il i
LSS R A R . IWNEFREPEFHET 200 AT 0L MON 5 CON 20 K BRESEREAS I HET5 18
LS, BRG], 1E Class ZKF. CON 5 MOD 4 7E Bacteroidia FIFFIR B Bacilli |
AR E 2SS . ASCEIT X IR IR S R A E R0 81, 35 CKD “flg— 'BH” Bl
il XF 5/6 B UIBR AR5 1K B CKD BB R FR R s AT 00T, i s 1 S At F 5 #2448 8
YIRS %
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HEE A HEFEREEELN S8 NF—«B/Nrf2 (5 S8 B IE KR B RAIVLHIT R

REFT BRIk
PEAE R A b S Bl Y% 710000

B PR PG (DKD) 2Bl PR 8 3 i WL R BB A O e - 2 S S RN M 1) 2
TR, T TC A %00 25K BEWT DKD (9 i g, A SRS Y S8 w0 R E B AR K R A
(PAA) ZAKB L AP 25 ARZE FIARZ K v bt A8 1 P A A0 T W (] B 27 AR ) 2 2Ry . ARBIFSE
PUTRTE PAA X IR IR IR BRI A T 2% 75 19 DD R Bl R e W55 ) A2 A B 4 s ) R 4 T
BT 16S rRNA =i /7 H AR . Western blot, g et Fupel 2= Y 5 HORFIJ7
2 G5RER PAA WE M T DKD REBIE ER MBI, o 7 imEmREEREL. W,
PAA A2 235 DKD KR LeB/NF—«B {5 5 & AL AT Keapl /Nrf2 {5530 #5201 - S fif = 1ML
PSR DKD KB BEA (L8 bR OFREE, JREE. B, LAF. JRER. REH) F%. R
DKD K B VR S A it . ARS8 T PAA JRYT DKD (W 8 S or FE W~ HLil . A
PAA YEHIAYT DKD W58 A0 & WIF R ARAE T RS LRSS IR . R 2R Y7 DKD B4 5
filt B AR HIBLHI A FE 4R Bt T b4 ds

KBRS 7 R i/ R P PR B 1 PR R LML 5%

AEFLNSY O EEARAET ERRAES O HRRIR Ut RIEBRLSY R AR
Lo WidbBE 2y Begis B #ide +3IE 4420005
2. WA HET R E B FFIRBSMEE Wik 3 4420005
3. YRR P AR A E A SR Wk THE 4420005
A, A E 2 ER AR R 25 e AL TR 442000

WEoE H Y. PR 9E K B R 2R IR R A I B AL B 5% O ik R 25 5. o7 i DR TR I iE
(HUA) /NEAERL, #EH 24T 10, 30, 90 mg/kg REERLER, U &K i A= b8 h8 UA, Cr,
BUN. ALT. AST, FFHEAIH K MiE  XO 36 75 HE Q@ iFit . B bR E e As; H
925 EPSTR Y R /) BRI U PR R 42 B 11 URAT1, GLUTY, ABCG2, OAT1, OAT3 By kK,
TR UL 2 A G B DR ARG ABCG2 HYZAFIE N . A BREF K AEMF(E HUA /N UA
Cr, BUNJK¥-, %P ALT, AST JCH i 5Zmm, Bed il I B i i v XO 36 970 980 FR R A= A
AE_LIRIRIR /I ABCG2, OAT3, OATI1 Ak, fEFRIRHEME . AT ok 3% 5 R IR 5 1 1 B
I3, XERFIEJCI 2 . A0 AR S R B R A SE A el PRIR A B IR 22 DR R HE T 7
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B R R SRIRAEA . ELREESCH PRI AR DFECR ERAYS . XEITIEE I AR . ASBF 5T A
BRI 45 TR S R ILAE A 2 R SRR

MARENHFNELZ EERESIMEEREFLMBRELNERER ST

WIEFe X Hhhhile kbR
RRIRFBEARE, R REREHREERE BIA 210009

WA BRI S e il 300 9 B M B 2R B AR (PNS) (835 I & Jili 8 Ik e 1) £
W6 R 2R RO SRR T 240k . P e BB 2013 4F 1 H & 2019 4F 12 A R KA WHE i KB Be B
WRHEAE Y 376 {51 1 ] S e 4 il R /Y PNS GBE VRIS &, HEBRG IF I . Sz hae i il <
Wi IRIERE S . O R ARG, N 14 SRR R T R A T e 4 Sy il Sk e
L RN T B R 2 5 AR A PSS g ey ™ R Ay ol It S 2 2H ARl R S R e A B
I R B 52 36 28 bk AT Logistic M8, BRISHIMH0 R L K FiE i i e i FE B R R I X A U
F1R 973 JE AT 1) 0 A B 24 PR SR AT 20 AT . 55 376 il v, iy 77 ) (20.48%0), HorpiE
FERTERER G, 24 ], (7 31. 17 %05 GBI AT = A H A2 A7 2 & A il 0 Jek e B = fili 50 SR e 1y
HEfart . 2% Logistic FIHAM/R . A#=60 (OR=2.265, P=0.012), WHHE (OR=
2.470, P=0.025), PNSIGREMILE GHIrLE#. OR=2.325, P=0.014, 5¢4Z%f#. OR=
10. 075, P=0.002), CD4+ T 4Hfitgi+%k<<500 (OR=8.076, P<C0.001), &ZfEp (OR=
2.316, P=0.014), {2 APEEAMEL (OR=7.805, P<C0.001) & % A= i 3 Jak 4y () 1 B [ 225
CD4+T M 50<<200 (OR=19.764, P=<C0.001), E&YLHT 3 A~ H SRk 30 0y Bit5 &
(OR=1.003, P=0.002) J&%& " BEAEMFHEY G R . 40 BRI R A5 28 # (F 224
PEG 22 Bk, BV 6 MO, FA 12 Mk, Hrh sk, MR SO AR H8 AR ST 2
OI AT Z MR IR T 5 B 2 BV TR X BT oK R R T 25 P e I, P =2 B PR RO R s ke . Tl R R Y
R, B EUR, S50, . WOE L. PNS B R B ERREEE . CDA+T 44 <<
500, AZEAERE. AR AR AE s 2 0 S 050 0 PNS GR35 ke A il 2% e i 2 57 e s L3R
CDA+T 4 iH40=<200, JREHLFT 3 > H T3 A G2 410 1 ) 049 R 7] o S & A e i 30 ek e )
SEFER R . RIEIMIHRIRIAYT 3 A A4, T UM RS I S T RRARAS . T B & A
Xof T R A il S e 1) R I B SR A AR AR 8 75 . A B P AE R
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' 7)NBk 5= 2 B 18 1 AL AR Bl R M B8 F 18 iE Piezol 3% Renin B/E A HL &

Bk R WHAE S
HILR AR AN 2L & BR B Rl S AR 5 bl M 510120

W EB: BZE (Renin) ZHE/NEkEEs (Juxtaglomerular apparatus) 43 —Fh KA &
MRAEEM, FEAMENEHEERESMAMERKE [ Renin Z2H R — MEEKR
(RAAS) Bl SRR A, (K Renin (96 5805 70 WAL I /45 A EZ/EH, REER
P R 25088 6, SR SR WIER S5 Al M5 A B2 5310 Renin (93 B 258 axb A 3K /N gl Jik i 3 & 7 4
5 SR BR 5 20 ML anAnT 52 1t 3t 1 0 DA S HE BLAR B AR LRI AR AR TE R . Plezol J&— i A1y
HUBRRBURR R B8 -E IE 2E 1, 7R A0 RS2 LB g ok B v R AR I . A PRBRTT Piezol 2
Z: IR ERSG 4U M Renin (G 1, X Piezol 753K 55 40 i (19 3235 S 4% Renin & WA I SAH G
PRI BEAT 5T

WM . AP A gPCR, Western blot, Immunofluorescence (IF) J5EE463F Renin,
piezol TEERZZANMI R Asd. 1 A i 23k SO A0 E A7 5 38 3 ML N A% 48 7557 Fluo—4 AM Kl 7R
Piezol @i % sh5] Yodal A1 #5355 Ruthenium red fEF T Piezol %f 40 M PN 45 B 1 7K - 19 52 ] 5
FIFH shRNA K CRISPR/Cas9 Hi A G AELBE Piezol 78 Asd. 1 4P A3k, K Yodal Ab#
SHRBZH AR (shControl) FIEG{K/ iR 4H 40 M (shPiezol/koPiezol) B} Renin mRNA & 4 3
KR

25, gPCR fl IF 25 R 78 Asd. 1 4B 9315 Renin Ml Piezol, Fluo—4 AM ik
KW Piezol #EhH Yodal FFARMERTE Asd. 1 4N EF IR (ECo= 8.0 uM); 4
YRS B TR E S 0 mM B, Yodal ANEES R A N E5 25 17K F-FHai s Piezol SN Ru-
thenium red A LA Yodal 5| 40BN 4G 251 . shRNA mIREEE R, Yodal #47% Pi-
ezol ] 5[ As4. 1 2} Renin mRNA ik KRR 7. 04 £1.83 vs. 4.19£0.75 (p<<0.05),
Renin & F7KF FFE 1. 0040 vs. 0. 70£0. 17 (p<<0.05), #R1Mi2Y4 Piezol Bl 64%0F, Yodal
YERIARBES |2 Renin mRNA 254k 4. 7242. 73 vs. 5. 64+2. 30 (p=0.34), PIKEHELL 0. 73+
0.35 vs. 0.5570.35 (p=0.32), 4, CRISPER/Cas9 fif[4 Piezol B}, Renin mRNA kK
ST A 18,3243, 10 vs. 50. 17£3. 40 (p<<0.001),

SR M X BROGHMLAR Asd. 1 R R PR R BURAE 25 3 18 Piezol; W3 id it 454K
ARG Y Piezol PG T AR5 40 Asd. 1 Renin mRNA FIHE KL, ABFFER T ERZH
Jfl3E 52 Piezol i i &% 19847 Renin ik, XG5 AL R MU BUSME: 253l 16 25 11 Piezol W] LIMER
JA#% Renin & B 5 R18 ILH BRI B0 50 I 25 W & B A0 1 SR e
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TR B4R RNA M FHTR 1gA BRi SRR & R E

ML VER BNEIRWIBT BHER H-
PRI AT RGO 510120

WHEEHE: TgA B (JgAN) R W E AT /NRE 22, Al SBZORME N, HHi
TgAN KFRHLEE A . IR AT AR B = R85 A IR TS SR 245 ) . Bk B 22 i 48 46 W] f e
RGTE IgAN W R4 R A B EEAER], AR H BRI S 5HLHMARNERE . PRI AWE 5
BN RNA PP EAR S G2 A AE P Tg AN rpfe s 28K, Oy TgAN RY2IR S LR L
SRS . WF5E07 % IR 10 4] TgAN F8 % K 6 Rt BRA b J i, =043 CDA45 ™ CD15
A, XA BD—Rhapsody 47400 RNA I F. KA Seurat, Cellchat 45 R i&F T EA X
A RNA PSS R AT . oot 36, 2700, @R . KEGG/GO 53
. BFREEER . XA IgAN 25 0E 5 % BAZH AP 8] il S A A e i 25 R R GA 5L (DEGs) 42
7~ NK A A 4 e A4 MR 7 Te AN B A B 0. dE—2 000 NK 40, FAi)
R TgAN B b NK 20 i % FAn il 2 P D RE AR 0 35 e BR A, @i 28 5 70 B B 20 i RNA
DU PP il R - FeAT A 3 NK 20 i Flcae S HAs AT i R I R 5 21 Tg AN B AR JC Y Il
IRAEPR 2 0 ARG, A4S AR R I IgAN 41 5 1E %% BEZH Y B 41 DEGs /9 GO it /RixX
SELL A R KL 5 22 P B AR OG . RIS FRATT R B T —BE TgAN R e iy B 40, H5 24
Tg AN P it FEAR G R e PRAG bR 2 IEAHOC . 7EERAZANI & 3Rs TR S A OCRE Y A4 B 4
M RES TgAN fIG R ™ A2 B R EAHOC . MFSE 4518 A S0 Hugififs RNA )P s IgAN B35
S @ERXT R AR LG, AN S 40 M B R A W PR s . Tg AN SB35 NK 20 it 50 A1 200 il 75
PERF K, B aifimkis NFKBIA ROERE R F I 2. 535, mRiE TR G SR8
AR HES TgAN BIG IR ™ SRR B 2 IEAH G . AN I AE LA K300 T IgAN B35 A o e R i
Ak, Rt —20 T IgAN 058 K LI LA KT &8 R AE bmic ) Fa T S it 7 3 o5

Calycosin—7—O0— beta —D—Glucopyranoside reversed endothelial dysfunction

in HUVEC by advanced glycation end products via alleviation of nitrosative stress

Tingting Duan, Bao He, Youhua Xu, Huiquan Cheng, Quan Zhu*
Institute of Consun Co. for Chinese Medicine in Kidney Diseases,

Guangdong Consun Pharmaceutical Group, Guangzhou, 510760, China.

Objective: The purpose of this study is to research the effect of calycosin—7—0O—beta—D
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—glucopyranoside (CG) on endothelial dysfunction induced by advanced glycosylation end prod-
ucts (AGEs) in Human Umbilical Vein Endothelial Cell (HUVEC) .

Research methods: To observe the effect of CG intervene superoxide radicals, the impor-
tant one of reactive oxygen species (ROS), production, we directly detected the fluorescence in-
tensity of cells dyed with DHE by microscope and analyzed by IPP. Phosphorylated eNOS at
Ser'"" site mediates the activation of eNOS leading to increase NO production. We observed dif-

77 phosphorylated.

ferent concentration of CG act on the over phosphorylation by eNOS Ser

Result: We observed that CG can significantly reduce AGEs—induced HUVEC NO exces-
sive in intracellular accumulation and extracellular release. Moreover, CG decreased the genera-
tion of superoxide anion and peroxynitrite. CG obviously suppressed the over activation of endo-
thelial nitric oxide synthase (eNOS) through Ser''”” phosphorylation by AGEs. On the other
hand, CG upgraded the eNOS expression against degraded by AGEs to maintain NO physiologi-
cal function. All these results demonstrated that CG modulated NO release, decreased superoxide
anion and peroxynitrite production, against the eNOS protein express degraded by AGEs, in
brief reversed the endothelial dysfunction in HUVEC via alleviation of nitrosamine stress.

Conclusion and significance: Endothelial dysfunction is the basic cause of diabetic complica-
tion, defined as the disorder about the production and bioavailability of endothelium—derived re-
laxing factors (EDRFs) . Endothelial dysfunction associates with increased bioavailability of oxy-
gen reactive species (ROS) and decreased antioxidant capacity characterized as oxidative stress
(OS) . Hyperglycemia, the most significant characteristic of diabetes, induces various metabolic
abnormal such as polyol pathway and enhanced AGEs formation. AGEs are heterogeneous deriva-
tives of bound covalently reducing sugar modifications of proteins and lipoproteins as well
known. AGEs implicated in OS, cross— linking and impaired degradation of proteins, proinflam-
matory effects and induction of cytotoxic pathways. As the innermost layer of vessel, endothelial
cells are the first target to be affected by AGEs, has been implicated in the pathogenesis of many
of the complications of diabetes, for instance, retinopathy, cardiovascular diseases and ne-
phropathy. On the other hand, AGEs can induce complex vascular alterations and reduce the en-
dothelial —dependent vasodilatory response, cause endothelial dysfunction and accelerate the dia-
betic complications process.

In present study, we observed that different concentration of CG decreased NO and SA ex-
cessive generation by AGEs— stimulated synchronously, resulted in reducing a large number of
peroxynitrite produced. However, high concentration of CG (107"M) was less efficient compared
with low concentration group in NO over release, but dramatically more powerful in decreasing

SA production, consistent with the trend of concentration — depended effect about suppressing
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peroxynitrite generation. These results suggested that SA maybe is the key element of peroxyni-
trite generation and resolving the contrasting roles of NO in physiology and
pathology. Furthermore, reacting with SA will consumes almost all of NO, diminished its bio-
availability and contributes to endothelial dysfunction, causes hypertension and atherosclerosis,
exacerbates diabetic complications. Reducing SA generation is helpfully for maintaining the bioac-
tivity of NO and reversing HUVEC dysfunction.

The major circulating NO is produced by eNOS. Phosphorylation of Ser''” site on eNOS is
the indispensable pathway in eNOS activation 11 and associated with endothelial —dependent vas-
odilation. AGEs binding to the receptor for AGEs (RAGE) has definite mediated downstream
signaling via phosphatidylinositol—3 kinase (PI—3K) that is the major pathway of Ser1177 site
phosphorylation activation. And RAGE—induced PI1—3K activity is also associated with forma-
tion of ROS. Otherwise, the activated eNOS generate SA instead of NO if lacking of tetrahydro-
biopterin (BH4) . The activity conversion of NO from biological to pathological has been acceler-
ated. The BH4 level in the micro vascular endothelial cell and endothelium—dependent relaxation
were preserved in diabetes by targeted transgenic GTP cyclohydrolase I overexpression, and sup-
plied BH4 administration reversed the impairment of acetylcholine—induced vasodilatation in dia-
betic ocular microvasculature. CG inhibited the over phosphorylation of eNOS by AGEs maybe
the potential mechanism of reducing superoxide anion generation.

In conclusion, we confirmed CG can decrease the amount of peroxynitrite by modulating NO
generation and reducing SA production. Furthermore, CG suppressed eNOS over activation and
upgraded its expression. CG reversed the endothelial dysfunction by AGEs—induced. It is reason-
able to consider that CG should be apotential therapeutic medicine on diabetic complication.

Funded by the Pearl River S&T Nova Program of Guangzhou (No. 201710010069)

Elevation of JAML Promotes Diabetic Kidney Disease
by Modulating Podocyte Lipid Metabolism

Yi Fu", Yu Sun"!’, Mei Wang', Yunfeng Hou?’, Wei Huang', Di Zhou', Ziying Wang',
Shuting Yang', Wei Tang®, Junhui Zhen', Yujia Li', Xiaojie Wang', Min Liu', Yan Zhang',
Baobao Wang®, Guangyi Liu®, Xiao Yu', Jinpeng Sun®, Chun Zhang®, and Fan Yi """

'The Key Laboratory of Infection and Immunity of Shandong Province, Department of Phar-
macology, School of Basic Medical Sciences, Shandong University, Jinan 250012, China;?In-
tensive Care Unit, Shandong Provincial Qianfoshan Hospital, the First Hospital Affiliated with

Shandong First Medical University, Jinan 250014, China; *Department of Pathogenic Biolo-
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gy, School of Basic Medical Sciences, Shandong University, Jinan 250012, China;*Department
of Pathology, School of Basic Medical Sciences, Shandong University, Jinan 250012, China;®
Department of Nephrology, Shandong Provincial Qianfoshan Hospital, the First Hospital Affili-
ated with Shandong First Medical University, Jinan 250014, China;®Department of Nephrolo-
gy, Qilu Hospital, Shandong University, Jinan 250012, China;’ Department of Physiology,
School of Basic Medical Sciences, Shandong University, Jinan 250012 China;® Key Laboratory
Experimental Teratology of the Ministry of Education, Department of Biochemistry and Molecu-
lar Biology, School of Basic Medical Sciences, Shandong University, Jinan 250012, China;’De-
partment of Nephrology, Union Hospital, Tongji Medical College, HuazhongUniversityof Sci-
ence andTechnology, Wuhan 430022, China;! These authors contributed equally;!' Lead Contact

Lipid accumulation in podocytes is a major determinant of diabetic kidney disease (DKD) and
identification of potential therapeutic targets by mediating podocyte lipid metabolism has clinical
importance. This study was to elucidate the role of JAML (junctional adhesion molecule — like
protein) in the pathogenesis of DKD. We first confirmed the expression of JAML in podocytes
and found that podocyte— specific deletion of Jaml ameliorated podocyte injury and proteinuria in
two different models of diabetic mice. We further demonstrated a novel role of JAML in regula-
ting podocyte lipid metabolism through SIRT1—mediated SREBP1 signaling. Similar results were
also found in mice with adriamycin—induced nephropathy. Importantly, we observed a higher ex-
pression of JAML in glomeruli from subjects with DKD and other types of proteinuric kidney dis-
eases, and the level of JAML was correlated with lipid accumulation and glomerular filtration rate,

suggesting that JAML may be an attractive therapeutic target for proteinuric kidney disease.

Huangkui Capsule Ameliorates Renal Fibrosis in a Unilateral Ureteral
Obstruction Mouse ModelThrough TRPC6 Dependent Signaling Pathways

Li— fei Gu', Hai— tao Ge*, Lei Zhao', Yu—jing Wang', Fan Zhang', Hai— tao Tang?®,
Zheng—yu Cao', Bo—yang Yu'" and Cheng—zhi Chai'*

!Jiangsu Provincial Key Laboratory for TCM Evaluation and Translational Research, School
of Traditional Pharmacy, China Pharmaceutical University, Nanjing, China

“Institute of Huanghui, Jiangsu Suzhong Pharmaceutical Group Co. , Ltd. , Taizhou, China

Renal fibrosis is the final common pathological manifestation of almost all progressive chron-

ic kidney diseases (CKD) . Transient receptor potential canonical (TRPC) channels, especially
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TRPC3/6, were proposed to be essential therapeutic targets for kidney injury. Huangkui capsule
(HKC), an important adjuvant therapy for CKD, showed superior efficacy for CKD at stages 1
- 2 in clinical practice. However, its anti—fibrotic effect and the underlying mechanisms remain
to be investigated. In thepresent study, we evaluated the efficacy of HKC on renal fibrosis in a
mouse model of unilateral ureteral obstruction (UUQ) and explored the potential underlying
mechanism. Administration of HKC by intragastric gavage dose—dependently suppressed UUO—
induced kidney injury and tubulointerstitial fibrosis. Similarly, HKC suppressed the expression
level of a—smooth muscle actin (¢—SMA), increased the expression of E—cadherin, and sup-
pressed the mRNA expression of a plethora of proinflammatory mediators that are necessary for
the progression of renal fibrosis. Mechanistically, HKC suppressed both canonical and non— ca-
nonical TGF—8 signaling pathways in UUO mice as well as the TRPC6/calcineurin A (CnA) /
nuclear factor of activated T cells (NFAT) signaling axis. In addition, TRPC6 knockout mice
and HKC treated wild type mice displayed comparable protection on UUO—triggered kidney tu-
bulointerstitial injury, interstitial fibrosis, and « — SMA expression. More importantly, HKC
had no additional protective effect on UUO— triggered kidney tubulointerstitial injury and inter-
stitial fibrosis in TRPC6 knockout mouse. Further investigation demonstrated that HKC could di-
rectly suppress TRPC3/6 channel activities. Considered together, these data demonstrated that
the protective effect of HKC on renal injury and interstitial fibrosis is dependent on TRPC6, possibly

through direct inhibition of TRPC6 channel activity and indirect suppression of TRPC6 expression.

PP2Aco modulates fatty acid oxidation and glycolysis

to determine tubular cell fate and kidney injury

Mengru Gu"*', Xiaoli Sun®', Mengzhu Tan', Lu Zhou',
Qingmiao Lu', Mingjie Wang' Chunsun Dai'?*°"
"Center for Kidney Diseases, the Second Affiliated Hospital of Nanjing Medical University,
Nanjing 210009, China;® Department of Clinical Genetics, the Second Affiliated Hospital of

Nanjing Medical University, Nanjing 210009, China.

Energy metabolism is crucial in maintaining cellular homeostasis and adapting to various
stimuli for tubular cells. However, the underlying mechanisms remain largely unknown. Here,
we report that PP2Aca was upregulated in tubular cells from patients and animal models with a-

cute or chronic kidney injury. In cultured tubular cells, PP2Aca could restrain fatty acid oxida-
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tion (FAO) and promote glycolysis. Notably, we demonstrated that PP2Acqinhibited FAO
through dephosphorylating p—ACC (Ser79) mediated by B563, whereas promoted glycolysis by
dephosphorylating p—Glutl (Thr478) followed by the E3 ligase Trim21 —mediated Glutl ubig-
uitination and degradation. Moreover, PP2Aca—regulated energy metabolism contributed to cis-
platin—induced cell death and acute kidney injury (AKD), as well as TGFR1—stimulated extra-
cellular matrix production in tubular cells and unilateral ureter obstruction (UUQ) nephropathy
in mice. Thus, PP2Aca modulates FAO and glycolysis, which promotes tubular cell death, ex-
tracellular matrix production and kidney injury, suggesting that PP2Aca may be a promising

therapeutic target for kidney injury.

Cardamonin retards progression of autosomal dominant polycystic

kidney disease via inhibiting renal cyst growth and interstitial fibrosis

Jinzhao He, Baoxue Yang”
State Key Laboratory of Natural and Biomimetic Drugs, Department of Pharmacology,
School of Basic Medical Sciences, Peking University, Beijing, 100191, China;

Autosomal dominant polycystic kidney disease (ADPKD) is the most commonmonogenetic
inherited kidney disease characterized by renal progressive fluid—filled cysts and interstitial fibro-
sis. Inhibiting renal cyst development and interstitial fibrosis has been proven effective in delaying
the progression of ADPKD. The purpose of this study was to discover effective drugs from natu-
ral products for preventing and treating ADPKD. Candidate compounds were screened from a nat-
ural product library by virtual screening. The Madin—Darby canine kidney (MDCK) cyst model,
embryonic kidney cyst model, and orthologous mouse model of ADPKD were utilized to deter-
mine the pharmacological activities of the candidate compounds. Western blot and morphological
analysis were used to investigate underlying mechanisms. The experimental results showed that
0.625, 2.5, and 10 uM cardamonin dose — dependently reduced formation and enlargement in
MDCK cyst model. Cardamonin also significantly attenuated renal cyst enlargement in ex wvivo
mouse embryonic kidneys and PKD mouse kidneys. We found that cardamonin inhibited renal cyst
development and interstitial fibrosis by downregulating the MAPK, Wnt, mTOR, and trans-
forming growth factor —3/Smad2/3 signaling pathways. Cardamonin significantly inhibits renal
cyst development and interstitial fibrosis, suggesting that cardamonin shows promise as a poten-

tial therapeutic drug for preventing and treating ADPKD.
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Alginate Oligosaccharide Alleviates Ischemia reperfusion— Induced

acute Kidney injury via Anti—apoptotic and Anti— Inflammation Pathways in Rats

Baien Liang', Luosha Long?, Mengke Han?, Xiaoduo Zhao', Yonglun Kong', Chunling Li* *
and Weidong Wang"?* »

"Department of Pathophysiology, Zhongshan School of Medicine, Sun Yat—sen Universi-
ty, Guangzhou, China;®Institute of Hypertension, Zhongshan School of Medicine, Sun Yat—
sen University, Guangzhou, China; and ®Department of Nephrology. the Seventh Affiliated

Hospital, Sun Yat—sen University, Shenzhen, China

Aims: Acute kidney injury (AKID) is a common clinical problem, characterized by a sudden
loss of renal function, a high risk of death, leading to chronic kidney diseases. Alginate oligosac-
charide (AOS), which is produced by depolymerizing alginate, may have great pharmacological
activities and beneficial effects on kidney injury. The present study aims to investigate the poten-
tial protection of AOS on ischemia—reperfusion (I/R) —induced AKI

Materials and methods: I/R — induced rat model was established by clamping renal
arteries. Hypoxia/reoxygenation (H/R) —induced HK2 cell injury was induced by mineral oil
sealing. Rats or HK2 cells were treated with Alginate oligosaccharide (AOS) after I/R or H/R
was performed.

Results: Rats with I/R injury demonstrated an increase in urine output compared with sham
rats, in association with the marked decrease in urine osmolality. AOS treatment significantly de-
creased polyuria and increased urine osmolality in rats with I/R injury. I/R—induced rat showed
elevated levels of serum Cr and BUN, together with marked histological alterations, including
extensive necrosis of tubular epithelial cells, loss of the brush border, exposure of the basement
membrane, tubular dilation, intratubular cell debris and cast formation. A large number of infil-
trating inflammatory cells were found in cell infiltration. AOS improved the pathological changes
of the kidney and limited the number of pyroptotic cells. The mRNA levels of KIM —1 and
NGAL, two markers of tubular injury, were significantly increased in rats with I/R and declined
to the sham level with AOS treatment. Furthermore, AOS greatly decreased the expression of
Toll—like receptor 4 (TLLR4) and IL—1B, and suppressed NF—«B activation. Renal I/R injury
was associated with markedly reduced protein expression of aquaporins (AQPs), which was pre-
vented by AOS treatment. In vitro, AOS could reverse H/R—induced cell injury. Flow cytome-
try showed that the number of apoptotic cells decreased significantly after AOS treatment. The
apoptotic protein cleaved caspase 3 was significantly increased in HK2 cells under the H/R, and the

ratio of Bel—2/Bax was markedly decreased, which could be prevented by AOS. Similarly, AOS can al-
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leviate the inflammatory responses by inhibiting the TILR4 signaling pathway in HK2 cells under H/R.

Significance: AOS prevented I/R induced renal injury, improved urinary concentrating abil-
ity, likely through suppressing inflammatory responses. The finding may confer novel insights
for the clinical management of I/R—induced AKI

Keywords: Alginate oligosaccharide; Ischemia—reperfusion; acute kidney injury;

High phosphate impairs arterial endothelial function

through AMPK—related pathways in mouse resistance arteries

En Yin Lai
Department of Physiology, School of Basic Medical Sciences, Zhejiang University

Aims: In patients with renal disease, high serum phosphate shows a relationship with car-
diovascular risk. We speculate that high phosphate (HP) impairs arterial vasodilation via the en-
dothelium and explore potential underlying mechanisms.

Methods: Isolated vessel relaxation, endothelial function, glomerular filtration rate
(GFR ), oxidative stress status and protein expression were assessed in HP diet
mice. Mitochondrial function and protein expression were assessed in HP treated human umbilical
vein endothelial cells (HUVECs) .

Results: HP (1.3%) diet for 12 weeks impaired endothelium dependent relaxation in mes-
enteric arteries, kidney interlobar arteries and afferent arterioles; reduced GFR and the blood
pressure responses to acute administration of acetylcholine. The PPARq/ILLKB1/AMPK/eNOS
pathway was attenuated in the endothelium of mesenteric arteries from HP diet mice. The ob-
served vasodilatory impairment of mesenteric arteries was ameliorated by PPARq agonist WY —
14643. The phosphate transporter PiT —1 knockdown prevented HP — mediated suppression of
eNOS activity by impeding phosphorus influx in HUVECs. Endothelium cytoplasmic and mito-
chondrial reactive oxygen species (ROS) were increased in HP diet mice. Moreover, HP de-
creased the expression of mitochondrial related antioxidant genes. Finally, mitochondrial mem-
brane potential and PGC—1q expression were reduced by HP treatment in HUVECs, which was
partly restored by AMPKg agonist.

Conclusions: HP impairs endothelial function by reducing NO bioavailability via decreasing
eNOS activity and increasing mitochondrial ROS, in which the AMPK — related signaling path-

ways may play a key role.
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1—Indanone retards renal cysts progressi

on through suppressing cell proliferation and reducing primary cilia length

Xiaowei Li, Baoxue Yang
Department of Pharmacology, School of Basic Medical Sciences, Peking University, Beijing,
100191, China

Autosomal dominant polycystic kidney disease (ADPKD) isa common inherited kidney dis-
ease characterized by numerous progressive fluid—filled cysts in bilateral kidneys. ADPKD is in-
duced by mutations in polycystic kidney genes Pkdl, Pkd2, which encoded polycystin (PC)
PC1 and PC2 respectively. Polycystin complex is located on the primary cilia in kidney epithelial
cells. Recent studies have revealed the role of primary cilia in renal cyst progression. Abnormal
structure or function of the primary cilia will cause defection in calcium signal conduction, lead-
ing to the occurrence of renal cysts.

At present, only V2R receptor antagonist tolvaptan is used in the treatment of
ADPKD. However, because it can cause adverse effect such as thirst, polyuria, and long— term
liver toxicity, its application still has many limitations. Therefore, we aim to screen effective
drugs for the treatment of polycystic kidney disease with few side effects. Owing to polycystic
kidney and tumor have similar pathological mechanisms such as abnormal cell proliferation and
immune escape, we used natural product library with anti— cancer activity to screen candidate
treatment for ADPKD. We used MDCK cyst model and embryonic kidney cyst model to evaluate
the drugs efficacy on cyst formation and growth, and we screened out the candidate compound 1—in-
danone, which showed remarkably inhibitory effect on renal cysts development.

1—Indanone significantly inhibited the cyst growth in MDCK cyst model and markedly re-
duced the cystic area of the kidney in kidney—specificPkd1 knockout mice. We found that 1—in-
danone significantly down — regulated the excessively elevated Ras/MAPK and mTOR, sup-
pressed the proliferation signals of excessive activation of the renal epithelium in PKD knockout
mice.

We found that compared with normal renal epithelial cells, the cilia in the tubular epithelial
cells of polycystic kidney arestunted and abnormally elongated. 1—Indanone significantly reduced
the length of primary cilia, and restored cilia to the normal shape. Many studies have confirmed
that the structure and function of primary cilia are closely related to the hedgehog, Wnt, and
mTOR signaling pathways. In both PKD patients and mouse models, it has been found that ex-
cessive activation of mTOR signals could induce elongation of cilia. We found that 1—indanone

significantly inhibited PKD excessive activation of mTOR signal in cells, reducing the length of
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cilia, and significantly downregulated the abnormally elevated Wnt/B— catenin and hedgehog sig-
nals in PKD cells. 1 —Indanone may show its inhibitory effect on vesicles by affecting the function

of cilia and signal transduction.

Functions of soluble epoxide hydrolase in Kidney disease

Jun—Yan Liu" =
"Center for Novel Target and Therapeutic Intervention, Institute of Life Sciences,

Chongqing Medical University, Chongqing, 400016, China.

A soluble epoxide hydrolase (sEH) is a unique enzyme distributing in many organs, inclu-
ding but not limited to the liver, heart, spleen, lung, and kidney, which catalyzes the metabo-
lism of epoxy fatty acids to form the corresponding vicinal diols. The epoxy fatty acids include the
metabolites derived from many polyunsaturated fatty acidss such as linoleic acid [LA, 18: 2 (n
—6) ], arachidonic acid [ARA, 20: 4 (n—6)], alpha—linolenic acid [ALA, 18: 3 (n—3)],
eicosapentaenoic acid [ EPA, 20: 5 (n—3)], and docosahexaenoic acid [ DHA, 22: 6 (n—3) ]
. The diol metabolites are usually inactive or less active than their epoxide substrates. The expres-
sion and activity of sEH are usually increased in multiple renal diseases, such as acute kidney in-
jury (AKD, diabetic nephrology (DN), chronic kidney diseases (CKD), hypertension—media-
ted renal damage, and other renal dysfunctions. Inhibition of sEH by both pharmacological inhi-
bition with a sEH inhibitor and the generic deletion of sEH has been reported to be reno— protec-
tive via multiple mechanisms. We believe that sEH is a potential therapeutic target for renal dys-
function.

% Correspondence should be addressed to jyliu@cqmu. edu. cn.

Activating BK channels ameliorates vascular
smooth muscle calcification in CKD through Akt signaling
Fengling Ning'"* , Jie Tao® ", Dandan Li"*, Lulu Tian', Mengling Wang', Svetlana Reilly',
Cheng Liu*, Hui Cai’, Hong Xin'®*, Xuemei Zhang"*
'School of Pharmacy, Minhang Hospital & Department of Pharmacology, Fudan Universi-
ty, Shanghai 201203, China;
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“Department of Central Laboratory and Neurosurgery, Putuo Hospital, Shanghai Universi-
ty of Traditional Chinese Medicine, Shanghai, China;

#Shanghai Zhangjiang Institute of Medical Innovation, Shanghai, 201204, China;

‘Division of Cardiovascular Medicine, Radcliffe Department of Medicine, University of Ox-
ford, John Radcliffe Hospital, Oxford OX3 9DU, UK;

’Department of Medicine, Renal Division, Emory University School of Medicine, Atlanta,
Georgia 30322, USA;

% These authors contributed equally to this work.

Vascular calcification (VC) is associated with significant morbidity and mortality in chronic
kidney disease (CKD) and cardiovascular disease. A key phenotype of vascular calcification is the
process of vascular smooth muscle cells (VSMCs) dedifferentiation or transformation to osteo-
genic/chondrocyte—like cells, but the underlying mechanism remains unclear. Here, we investi-
gated the effect of large—conductance calcium—activated potassium (BK) channels on VC.

The mechanisms underlying the effect of BK channels on VC were evaluatedin vitro, and in
vivo. First, we found that the expression of BK channels in the artery of CKD rats with VC, cal-
cified VSMCs was decreased, as functionally confirmed by patch—clamp study. Activation of the
BK channels reduces expression and activity of the osteogenic/chondrogenic markers in calcified
VSMCs. NS1619, a BK channel opener, alleviated VC by decreasing calcium content and alkaline
phosphatase activity. And NS1619 decreased the expression of OCN, OPN, and Runx2 mRNA
and increased that of a—SMA protein in calcified VSMCs. Contrastingly, BK pharmacological in-
hibition or genetic deletion aggravates calcification and osteo/chondrogenic transformation of
VSMCs in vivo. The BK channel inhibitor paxilline had an opposite effect to NS1619, as evi-
denced by enhanced VC. Using primary cultured VSMCs from BK knockout mice (BK™/ "), we
observed aggravated calcification similar to the effect of BK channel inhibitor in normal
VSMCs. Calcification was more severe in thoracic aorta rings of BK ™/~ mice than in those of wild
—type littermates. Furthermore, the BK channel activator BMS191011 ameliorated calcification
in a high—dosage vitamin D3 induced mouse model of VC, indicating that BK channels regulate
VC. Additionally, Akt or FoxOl inhibition abrogated the effects of BK channel opener in calci-
fied VSMCs, suggesting the implication of the Akt/FoxOl signaling pathway in the mecha-
nism. Taken together, our study demonstrated that activating BK channels ameliorates VC via
AKT signaling pathways. Strategies to activate and/or enhance BK channel expression may offer

therapeutic avenues to control VC.
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Delayed treatment with an autophagy inhibitor 3—MA alleviates

the progression of hyperuricemic nephropathy

Yingfeng Shi', Min Tao', Xiaoyan Ma', Yan Hu', Guansen Huang', Andong Qiu?,
Shougang Zhuang!® and Na Liu!

"Department of Nephrology, Shanghai East Hospital, Tongji University School of Medi-
cine, Shanghai, China.

2School of Life Science and Technology, Advanced Institute of Translational Medicine,
Tongji University, Shanghai, China.

*Department of Medicine, Rhode Island Hospital and Alpert Medical School, Brown Uni-
versity, Providence, RI, USA.

Autophagy is a cell self —renewal process that relies on the degradation of the cytoplasmic
proteins or organelles of lysosomes and is associated with development of numerous
diseases. However, the therapeutic effect of autophagy inhibition on hyperuricemic nephropathy
(HN) and the underlying mechanisms are still unknown. Here, we investigated the effect of de-
layed treatment with 3—methyladenine (3—MA), a specific autophagy inhibitor, on the devel-
opment of HN in a rat model. Administration of 3—MA at 21 days following after uric acid injury
protected kidney from hyperuricemic—related injuries, as demonstrated by improving renal dys-
function and architecture damage, blocking Beclin—1 and LLC311/1 and decreasing the number of
autophagic vacuoles. Late treatment with 3—MA was also effective in attenuating renal fibrosis as
evidenced by reducing ECM protein deposition, blocking epithelial — tomesenchymal transition
(EMT) and decreasing the number of renal epithelial cells arrested at the G2/M phase of cell cy-
cle. Injury to the kidney resulted in increased expression of TGFR receptor I, and phosphoryla-
tion of Smad3, 3—MA significantly abrogated all these responses. Moreover, inhibition of auto-
phagy suppressed mitochondrial fission, downregulated the expression of Dynamin—related pro-
tein 1 (Drp—1), Cofilin and F—actin, and alleviated cell apoptosis. Finally, 3—MA effectively
blocked STAT3 and NF — kB phosphorylation and suppressed infiltration of macrophages and
lymphocytes as well as release of multiple profibrogenic cytokines/chemokines in the injured kid-
ney. Taken together, these findings indicate that hyperuricemia— induced autophagy is critically
involved in the activation of renal fibroblasts, EMT, mitochondrial fission and apoptosis of tu-
bular epithelial cells and development of renal fibrosis. Thus, this study provides evidence for au-

tophagy inhibitors as the treatment of HN patients.
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Advanced oxidation protein products promote oxidative stress in renal
epithelial cells via site—1 protease—derived soluble (pro) renin receptor

mediated intrarenal renin angiotensin system and Nox4/H202 signaling

Kai Xue', Yurong Wang!, Yan Wang', Chengde Li!, Feng Gao', Hui Fang' "
'Key Laboratory of Applied Pharmacology in Universities of Shandong, Department of Pharma-
cology, School of Pharmacy, Weifang Medical University, Weifang 261053, Shandong, China.

(Pro) renin receptor (PRR), a new member of renin—angiotensin system (RAS), plays a
pivotal role in hypertension, kidney injury, cardiovascular disease, and metabolic syn-
drome. Previous research has indicated potential associations between Advanced oxidation protein
products (AOPPs) and activation intrarenal RAS. However, no known empirical research has fo-
cused on exploring relationships between AOPPs and PRR. Aim of this study was to test the role
of PRR, especially its 28 kDa soluble form, soluble PRR (sPRR) in AOPPs—induced oxidative
stress responses in cultured human renal proximal tubular cell line HK—2 cells. AOPPs showed
time—dependent effects on PRR cleavage produces sPRR. AOPPs treatment induced a =>4 — times
increase in medium sPRR due to enhanced cleavage of PRR but unmodified albumin has no
effect. Inhibition of site—1 protease (S1P) with PF—429242 or siRNA remarkably suppressed
AOPPs— induced sPRR production. Surprisingly, this cleavage event was unaffected by inhibi-
tion of furin or ADAM19. AOPPs (100 pg/ml) treatment for 24 h induced renin activity, angio-
tensin converting enzyme (ACE), Angiotensin [ (Ang II ), Angiotensin [I Type 1 Receptor
(ATIR) and oxidative stress, both of which were attenuated by a PRR decoy inhibitor PRO20
and S1P inhibitor PF429242. What” s more, PF—429242 significantly decreased AOPPs stimula-
ted Nox4 and H202 expression and administration of a recombinant sPRR, termed sPRR— His,
reversed the effects of SI1P inhibition. Taken together, these findings demonstrate that AOPPs
induce oxidative stress via SIP— derived sPRR activation intrarenal RAS and Nox4/H, O, path-
way in vitro, and targeting SIP—derived sPRR could be a strategy for the therapeutic interven-
tion of CKD.

Chlorogenic Acid Improves High Fructose—Induced Salt—sensitive

Hypertension by Modulating Gut Microbiota/bile acids metabolism/renal FXR pathway

Yeyan Zhu'?, Chunying Wu'¥, Yuting Liu', Yufeng Tao', Sijie Lai®, Huiting Du', Huijing
Yu', Cailin Huang', Qunkun Xiang', Zixing Liang', Yating Chen', Jiangyong Gu', Lin
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Yao!, Qing Zhu*" , Lei Wang'”

'School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guang-
zhou, China

? Guangdong Metabolic Disease Research Center of Integrated Chinese and Western Medi-

cine, Guangdong Pharmaceutical University, Guangzhou, China.

Aim: Chlorogenic acid (CGA) is a natural compound with many important pharmacological
effects including antihypertension and renoprotection. However, whether CGA improves salt —
sensitivity hypertension is unclear. This study aimed to investigate the effects of CGA on high—
fructose—induced salt—sensitive hypertension and the underlying mechanism.

Methods: Hypertension was induced in male C57BL/6 mice by 20% {ructose in drinking wa-
ter plus 4% sodium chloride in diet (HFS) for 8 weeks. Chlorogenic acid (50—200 mg/kg/d) was
orally administered to HFS— treated mice. Blood pressure (BP) was monitored every week. The
intestinal tract, liver and kidney tissues of all the mice were collected for the analysis of bile acids
(BAs) size and molecular tests. The colonic fecal content was used for the study on the composi-
tion and diversity of gut microbiota. The profiles of BAs were assessed in the serum and urine
samples. The effects of Farnesoid X Receptor (FXR) on the nitrous oxide (NO) production were
examined in the mouse renal collecting duct cells mIMCD—K2.

Results: (1) HFS—induced hypertension and renal injury was attenuated by 100 mg/kg/d
of CGA in mice and this anti—hypertensive effect of CGA was not dose—dependent. Consistent
with the BP result, the elevated content of serum Ang [[ and the decreased NO levels in the kid-
ney and urinary caused by HFS ingestion was significantly reversed by the treatment of
CGA. The renoprotective effects of CGA was confirmed by the urinary albumin excretion, the
mRNA levels of inflammatory factors and the expression of fibrotic markers. (2) Since most of
CGA is metabolized by gut bacteria before absorption, the composition and diversity of gut mi-
crobiota was then examined in the colonic fecal content of mice. The results showed that CGA al-
tered the gut dysbiosis caused by the HFS treatment and greatly enriched Klebsiella. Like CGA,
an Klebsiella isolate had similar advantageous effects on HFS—induced hypertension, suggesting
that CGA—altered gut microbiota contributes to improve HFS—induced hypertension. (3) The
total levels of BAs in the intestine, liver, feces, serum and urine revealed that the CGA or
Klebsiella treatment modulated the size of BAs in HFS—fed mice. The metabolomics profiles of
BAs demonstrated that; both CGA and Klebsiella altered the composition of BAs in the serum
and urine; CGA modulated the metabolism of primary and secondary BAs but Klebsiella only
regulated the metabolism of secondary BAs in the serum; Compared to HFS group, the CGA or

Klebsiella treatment enhanced the levels of multiple BAs which are most as natural agonists of
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FXR and TGR5. In the urine, the contents of CDCA were significant decreased after HFS intake
but this decrease was recovered by CGA. A significant negative correlation between the urinary
concentration of the CDCA and SBP was estimated. No similar change pattern of CDCA was ob-
served after the Klebsiella enrichment. Furthermore, FXR inhibition in response to HFS intake
was reversed by CGA or Klebsiella in the colon and kidney. (4) In the mIMCD—K2 cells, Acti-
vation of FXR by CDCA or INT747 enhanced the expression of NO synthetases and NO produc-
tion but knockdown of FXR then diminished the production of NO, suggesting that FXR posi-
tively regulated the NO production in the kidney. TGR5 was unable to exhibit similar regulatory
effects on the NO production.

Conclusion: These results provide solid evidence that CGA improves high—fructose induced
salt—sensitive hypertension and renal injury. These beneficial effects of CGA were conducted by

modulating gut microbiota/BAs homeostasis and then activate renal FXR/NO production.

Targeting focal adhesion kinase ameliorates ADPKD progression

HongZhou, Jinzhao He, Baoxue Yang
State Key Laboratory of Natural and Biomimetic Drugs, Department of Pharmacology,
School of Basic Medical Sciences, Peking University, Beijing, 100191, China

Autosomal dominant polycystic kidney disease (ADPKD) is the most common monogenic
disorder characterized by numerous bilateral renal cysts originated from renal tubules and a pro-
gressive decline in renal function. Focal adhesion kinase (FAK) has shown prominent effect on
tumor growth by regulating multiple proliferative pathways. To explore a novel target for PKD
treatment, we investigated the effect of FAK in cyst development and underlying its
mechanism. Herein, we have demonstrated that FAK was abnormally activated in human PKD
cell line and PKD mouse models. Pharmacological inhibition of FAK retarded cyst development
and improved the declined renal function in tissue specific Pkd1 knockout mice and also prevented
cAMP— induced cyst growth in ex vivo and in vitro cyst models. Notably, cAMP — regulated
proliferation in renal epithelial cells and human cyst lining cells was significantly repressed with
FAK inhibition via down— regulating FAK — Src— mediated ERK and mTOR pathways. Our re-
sults uncover a critical role of FAK in renal cyst development, which suggests that FAK might

be a potential therapeutic target for ADPKD patients.
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A Novel Creatinine—Based Equation to Estimate Glomerular Filtration Rate
in Chinese PopulationWith Chronic Kidney Disease:
Implications for DOACs Dosing in Atrial Fibrillation Patients

Ling— Yun Zhou', Wen—Jun Yin', Jun Zhao®, Bi—Kui Zhang’, Can Hu!', Kun Liu', Jiang— Lin
Wang', Ge Zhou', Lin—Hua Chen', Shan—Ru Zuo', Yue—Liang Xie ! and Xiao—Cong Zuo"* *

'"Department of Pharmacy, The Third Xiangya Hospital, Central South University, Chan-
gsha, China,?Department of Clinical Pharmacy, First Affiliated Hospital of Xinjiang Medical
University, Urumgqi, China,® Department of Pharmacy, Second Xiangya Hospital, Central
South University, Changsha, China,* Center of Clinical Pharmacology, The Third Xiangya
Hospital, Central South University, Changsha, China.

Background: Over/under — estimating renal function may increase inappropriate dosing
strategy associated adverse outcomes; however, previously reported equations to estimate renal
function have limited accuracy in chronic kidney disease (CKD) patients. Consequently, we in-
tended to develop a novel equation to precisely estimate renal function and subsequently guide
clinical treatment for CKD patients.

Methods: A novel approach, Xiangya—s equation, to estimate renal function for CKD pa-
tients was derived by linear regression analysis and validated in 1885 patients with measured glo-
merular filtration rate (mGFR) <C 60 ml/min/1. 73 m’ by renal dynamic imaging at three repre-
sentative hospitals in China, consisting of the Third Xiangya Hospital of Central South Universi-
ty (TXH) from July 2010 to May 2017 and the Second Xiangya Hospital of Central South Uni-
versity (SXH) from August 2011 to December 2017 in Hunan (the middle of China), and the
First Affiliated Hospital of Xinjiang Medical University (FXH) from August 2011 to June 2017
in Xinjiang (the northwest of China, with multiple ethnicities), with the performance evaluated
by accuracy, bias and precision. In the meanwhile, 2165 atrial fibrillation (AF) patients with
CHA,DS, —VASc=>2 who initiated direct oral anticoagulants (DOACs) between December 2015
and December 2018 were identified and renal function was assessed by estimated creatinine clear-
ance (eCrCl) . Events per 100 patient—years was calculated. Cox proportional hazards regression
was applied to compare the incidence of outcomes of each group.

Results: Xiangya—s equation demonstrated higher accuracy, lower bias and improved pre-
cision when compared with 12 creatinine— based and 2 CysC— based reported equations to esti-
mate GFR in multi—ethnic Chinese CKD patients. Notably, the external validation results of in-
patients from FXH center suggested that Xiangya—s equation yielded the greatest Py, of 80. 42 %

in Uighur subgroup, indicating that the Xiangya—s equation had little racial differences in Chi-
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na. When we applied Xiangya—s equation to patients with AF and CKD prescribed DOACs, wide
variability was discovered in eCrCl calculated by the Cockcroft—Gault (CG), Modification of Di-
et in Renal Disease Study (MDRD), Chronic Kidney Disease— Epidemiology Collaboration (CKD
—EPD, Xiangya equation which we had developed for generally patients and Xiangya—s equa-
tions, which persisted after grouping by different renal function stages. Equation choice affected
drug — dosing adjustments, with the formulas agreeing for only 1.19%, 5.52%, 33.22%.,
26.32%, and 36.61% of potentially impacted patients for eCrCl cutoffs of <<15, <30, 15 -
49, 30 - 49, =50 ml/min, respectively. Relative to CG equation, accordance in DOACs dos-
age was 81.08%, 88.54%, 62.25%, and 47.68% for MDRD, CKD—EPI, Xiangya and Xian-
gya—s equations for patients with CrCl <C 50 ml/min (eCrCl cutoffs of <C30, 30 - 49, =50
ml/min), respectively. Reclassification of renal function stages by Xiangya — s equation was
significantly associated with stroke or systemic embolism, non—major clinically relevant bleed-
ing and any bleeding events.

Conclusion: None of the clinical commonly used equations can precisely estimate GFR in A-
sian patients with CKD, that may be associated with the risk of inappropriate dosing patterns re-
lated adverse outcomes. Xiangya—s equation can precisely estimate GFR in Chinese CKD patients
and may be an alternative method of directly GFR measurement for patients who need consecutive

monitoring of renal function, then letting them benefit from clinical treatment.
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