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T Nrf2/SLCTALL/Gpx4 i B #F %5 % 3 A7 24

X E R & AR 4 R T AR A

g 2 *
A% KRB
S VT A P EE 2GR SR IT A PR EE R, R VT WK 150036

BWE B 48T %03 3T T m e 442 (PNS) 40 R B Mz B T B, 48 % B F (Nif2) /& T Bk £k
TA11(SLCTALL) /BB Ak BAL ) B 4 (Gpxd ) 1B 34 B BAL B 45 T FRAE R . 7 ik .4 A¥ SD 4 K
AL H 6 28, Bp 2 G40 ( CON 48) AR 48 (MOD £8) 3k iv3e 20 (KDS 40) . %3 %) 25440 (DSS 41) |
BEAZA(COM 28) FLEF A28 ( ANT 40) ,F CON 45 &4 T B & 5 K B H M4 2 5 B m s o
JEREA RS R RN A B Y TR, KAAT AL BH HRBESR M BT R Ay TGS
AR, HARRAE LM FRE LR R 24 h AEGLF(24 h UTP) Afukhnl g R bakaka
(ALB) % £ (BUN) WUEF (CREA) , 5F vA ELISA 4 40 8K 40 22 7 ML AL (ROS) | #8 A AL 4y A B
(SOD) . A =B (MDA) , S 9% 5 X, sk A ) 6 Bk H kit A AL H B (GPx) .8 - B ABLA LI (8 - OHAG) \ &
$ B F (Fe’* ) R-F, KM Western blot 4 25 & B IE Nif2/SLC7TA11/Gpxd i@ 3 A8% W F, £ R.F
4 BlJs,%5 CON Zarb4s MOD 204 3547 24 h UTP K -FH 3, ALB K- T &, &L & #3547 ROS
MDA .8 — OHdG Fe?* &4+ % ,S0D GSH & F B, Nef2 SLCTALL Gpxd EAR KA, £ FH A%t 5 &
SL(P<0.05),5 MOD itk 254 F FA20 8P KDS 41 DSS 248 COM 41, LR A AT &, £ F- A %
& SL(P<0.05),COM 285 DSS 28 KDS Atk X & F mA 2 £ F A% 5 ENL(P<0.05), [
Wi 7 ML385 F 5 , ANT 4L B EAF A Kt Ak, &5 DSS sttt 2 F A4t &L (P <0.05), &4
BUN,CREA A LA ZEA(P>0.05), £, %533 B4 TR T B AR E4E4 KR IE Nrf2/SLCTA11/
Gpx4 i %% | 2% fE RAC R 40, 57 2o B Ie A AR A7 4E R

KEE B G AL B R4 AE ;40 K Nirf2/SLCT AL/ Gpx4 il %

FE 92K S  R285 XERFRINAD A
DOI;10. 19664/j. enki. 1002 —2392. 260175

J5K ME B 6 45 A AE ( Primary nephrotic syndrome
PNS) 2/ L W , 2 e S 28U S T RE KL
SN MIRAT R A (B B TR i
JIF AR 2 D0 T T, DA R AT 2L
IRYT PNS, RILHXT /ML PNS HAT b iRy 1R,
AR AL M R 2 B, B RTOCT B R AL
PR O R AE T 55 07 18] Y5, 22 46 P 7 W PR B
T PRVE R R A T SR R R v A
Tz RN, T ATV 22 5505 5 i I 3 A i gk
BT W B /N R FF 3t U051, 3 3 0 & 4 Ak

WiE A 2025 -12 - 15 &18] 5 #A :2026 - 06 - 05
EETH . BRIAE AREERE ST H (PL2024H249 ) 5 B IJp VT4 P&
R rh R 25 R H (ZHY2025 - 091)
EERN B2 (1968 - ), 2, Wit , BTG, N B LBHESCHT5T
« BISIEE IR RIR(1985 - ), B, Wi+, @ AT B, g5 rp = LR
PRU/E

XEHS 1002 -2392(2026)09 - 0027 -07

SER R, fHAE PNS JUHE JLEE PNS 5T 5
D ARG AERTIAAF SR b SR AR A~ 24
BN B 25 B IE A BRI A 1 1 T FE T
1 #RE5FE
1.1 ¥

KAF (4 JEWS) HETE (Sprague Dawley, SD) KB, I
60 H, ¥ [ g v e BE 2 R S sh bl i
(100 £10) g, B TN LR E 5, AR 31
ST AR PN 52 56 7 45 B 7 ( Animal Research : Reporting
of In Vivo Experiments, ARRIVE) CUERREE22 ~24 C L1
J¥50% , 2 <20 ppm , #p3 d AR 1R, AR
SR TT RA BRI P E R PR B W
FEE AR B HLE 5 - SY3R -2024053
1.2 20 R ALES

ROS X 7 & (BT 3R, 585 J121656, 4t 5.
25072209) ; SOD 15 & ( L EF, 555 : ml092620,
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5 . MY25090513) ; MDA 57 & ( R U A5, 575
A - QEKI13162, #it %5 : BRD25041806 ) ;8 — OHAG i 7
% (Cell Biolabs, $75 STA - 325, it 5 ;125067 ) ; Nrf2
& (Sigma — Aldrich, %85 SAB5701902 , it 5 ; ST-
BH25048 ) ; SLC7A11 ik | & ( Assay Genie, 5% %5
CAB15604 ,#1t5 . AG25081402 ) ; Gpx4 X7 & ( FF2E
ik, %5 €S -001 -0720, 315 : €S25052911) ,

fif AR (L B AF, 30350) 5 BURAH 2L A (YT
JFFE/R,BR - ST - M18) ; #E H & ( B, YZ -
GW - 16#) ; B EP & . —IKPENAE M6k A &1
Corning 2% 7], B 0> & %15, 430790 (15 mL) , 430828
(50 mL) ; S B0 4 (EP ) &S . MCT - 150 - C
(1.5 mL) MCT =200 — C (2.0 mL) ; — ¥ 1L 75 7 ¥k
I . 4487 (5 mL) 4488(10 mL) 4490 (50 mL) ; %
AR S B 54711 (10 pl) 4712 (200 plL) 4713
(1000 pL) ; H e bR A (LY 45, QM - BB -
40) ;BRI F (ERIUFELE G6012 — 1 .,G6012 -2 .G6017 —
20) , 5 JEZR V5 K # 2% ( Panasonic, H A | Bl 5. MLS —
3751L - PC) s ELY] FHL( LSk~ , 5 . Histo Core
BIOCUT R) , ZH4UW AL (iR, #455. KD - P ) .
SR AR ( 32 [E Thermo FEER K, Multiskan FC) ; &
MR = 3 B O AL (1 [E Eppendorf, S810R) 5 1H I
HH( L¥—1H  LRH -250) ; Zi@ iR Wi s (72 E Ep-
pendorf, Research plus) ; Western blot ( WB) 3 F H, 7k
A AN ( 25 [ Bio — Rad {A %k, Mini — PROTEAN
Tetra) ; 1k %% & 6 AR & 48 ( L ¥ KX fig, Tanon -
5200Multi) ; il VK AL (B FF 2% 2, AF103AS) ; #8 4K HL
( 2 Millipore , Milli —  Integral 10) .
1.3 2% Kl 4%

5T FH B % 2 ( Sigma — Aldrich Trading Co. Ltd, 5%
5. DI1515, B A% 10 mg, It 5 STBB2865 ), AL il K
1 mg/mL W, O/ A7 T B F Ve AR v, IR EE 2 °C
ML385 ( AbMole, %% 5 M8692, # # 5 mg, it 5
M25081673) ; J%E kb -4 ( Sigma — Aldrich Trading Co.
Lid, 585 . P3761 , #t 5 STBC3109) , Ml B K 1% ¥ Wi ;
YU VD 30 PR 7 (2R RS, it E S0 B 2 i
H20090016 , $iLt% .4 mg, fit*5 25030802 ) , Z% 1 7K il %%
920 mg/mL AW H, YIEATAEA . 5 A
12 g, 22520 g, )11 12 ¢ (K512 ¢, 55 15 ¢, 1P
AR5 g, MFTEER/NR, B KR 1 h, FIZ5PLRT
B3 W IRG R HERW A A 1.5 ¢/mL 924
T, A SRR VAR P B 2GR B 25 )R S
1.4 ZhPBin &

HIFMRTE 3 d JEHBELIE S 6 41, RR2H 10 H,

BIZ5 (14 (CON 41) AERIZH (MOD £1) 3K M v 3 41
(KDS 4H) YA T2 4H (DSS 2H) e 2H (COM 4H) |
BELNTFRIZE ( ANT 41) . Bk CON 44k, HAYH LI %
JEFR IR S S B 2R G AR SRR AL TR AT L 4 R
12 h BSEORERARE R B i, 1 40 BT B2 T
B EE R 50 CHRU/KIZMEEZT 1 min, ¥ 5K H R
FriE AR RE . SRS LA 4.0 mg/kg T80 25 711
i, 1 mL S AR R R M, &l R AR
s LA 15° FRH A &)y SRS K 1m0l L it f T B 4
BRI ZAR e, SE R IR L 0.2 mL 0. 9% AL
VST gt Sk Y B 5 K AR A, k8 T, CON 27
PLEEIATR 0. 9% FALIE S WOESS, 1| EHEE Bk
IR R R LL 2.5 me/kg 4h251° . B2 A1
Je DAPR A E 4R R I 2 B 24 h 25 B, BH M Dy i
Rsi
1.5 ARG HTTL

W 55 2 RIF AR, KDS ,COM 41 A ML v»
HERIR R B, DSS 415 COM 47 LAY IAAT 251 2)
WHEE e S A 2 BN E (g/kg) = L &
(g/kg) x PTALRE(6.3) 7 T ST AT 25107
H 8.6 g/ (kg-d) , PH P 10 mg/ (kg+d) .
i H oy 2 WHEE , WA AL 10 ml/d,
ANT 20T LS IRAT 25 50 15 Al L ML38S i i T
B0 15 me/kg, BEH 1 K28 U LABEALZ T L
ST A R K B IR A, R 4 A
1.6 f8nkil

5 4 FAK A& A BUE AR D R 24 h IR
W, % I ARG 24 h JREE A, BEIS DL 19% 1
P2 B 40 mg/kg M T 0 RR I 40y B, R 3 Bl DK R 1L
1 ~2 mL, IR BE, K L R385
1.6.1 AAbfabs

K 2% I i 58 W R R 2 B 24 h R A HE i
(24 - hour urinary total protein,24 h UTP) , A= fbi e
% B H 2 H ( Albumin, ALB) | JR Z A& ( blood urea
nitrogen, BUN) LI ( creatinine , CREA ) 7K,
1.6.2  SALNHAR R

ELISA K600 4 Bl I 3% 14 480 ( ROS) | 4816 )
AL (SOD) (P - (MDA ), 5 8 %6 ' 1k K6 I 43 Jie
Hkad E ALY B (GpX) .8 — BRI A 541 (8 -
OHdG) , IERES T (Fe** ) KF-
1.6.3 Nif2/SLC7A11/Gpx4 i i H

Western blot 4 il 21 BB EAZ X 5 B, A5 K+
( Nuclear factor erythroid 2 — related factor, Nrf2) | ¥ Jii
AR Z % TA11 (Solvent carrier family 7 member 1,
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SLCTALL) AWt H KIS E ALY 4 ( Glutathione peroxi-
dase 4, Gpx4 ) 7KF-,
1.6.4 i BUAG N

K &)y 5L TIE 181 € L3 U0, B U0 R 3R AT IR K
# - 41 ( Hematoxylin and Eosin Staining, HE) 3% (%,
WEHAEAE AL
1.7 GEiteri:

SR SPSS 25. 0 4k P B A 17 56 H 4T,
P IER M T RYOR I (1 £5) 05, R « K030,
AFFE IER 5341 0% b A2 58 (1530 850 320w, 14K
GORHAREARRL () o, R X K, P <0.05 N2

SHEZIIFEX,
2 #HR
2.1 AAktats

THi4 Ji)5,5 CON 4l b, MOD 4124 h UTP /K
I, ALB KT R, 2 R A G R L (P <
0.05), 5 MOD 4 [k %, 254 + #t 4H B KDS 4,
DSS Z4H .COM 4 FiRfEbr 2 R A Gt L (P <
0.05),COM 415 MOD 4, DSS 4 \KDS ZH X} [t 2= 5
H G5 X (P <0.05) ,ANT 21 5 DSS 4 X}, 25 5%
HYiitm X (P <0.05) , 4540 BUN .CREA oK WLBH i
(P >0.05), W1,

x1 BHEWERER(x+5,n=10)

4151 24 h UTP/[ &/ (kg-24 h) ] ALB/(g/L) BUN/ ( mmol/L) CREA/ ( wmol/L)
CON # 0.12 +0.01 29.73 +2.17 12.80 +2.00 0.62 +0.05
MOD 4 1.72 £0.45" 19.20 +1.83* 12.56 +2.49 0.62 +0.04
KDS #1 1.05 +0.47* 22.54 +3.03* 12.68 +1.88 0.63 £0.06
DSS #H 1.02 0. 12" 23.63 +2.09" 12.55 +1.81 0.61 +0.06
COM 41 0.77 +0.17%9% 26.61 £1.90%°4 12.32 £2.15 0.62 £0.06
ANT 41 1.69 +0.38% 19.08 +1.83% 12.29 £1.73 0.61 +0.01

.5 CON iR, * P <0.05;5 MOD ZH%} 16, *P <0.05; 5 KDS 4%f 1, © P <0.05 ;5 DSS 4%} 1, 2 P <0.05,

2.2 FALRIAE TR

T 4 HJ5,5 CON 4 b4, MOD 41 ROS MDA |
8 — OHAG .Fe** JKF-F1r,SOD \GSH /K R [, 22 51
BHIH2#E X (P <0.05),5 MOD 4 b4z, % 2541

FLH B KDS 41 . DSS 41 .COM 4, Fikfetr R a 45
HEE X (P <0.05),COM 415 MOD DSS KDS 4 %
o, ZR A G L (P <0.05) ,ANT 415 DSS £H%f
I, 25 A% 2L (P<0.05), k2,

Fx2 BASUNBIERER(x+s5,n=10)

215 ROS/ (pg/mL) SOD/(U/mg) MDA/ ( nmol/mg) GSH/ ( nmol/mg) 8 — OHdG/ (U/mg) Fe?* /(ng/mg)
CON £ 91.37 £2.69 31.72 +4.43 2.49 +0.37 70.97 +2.45 0.32 +0.03 4,27 £2.22
MOD 21 181.55 +11.93* 10.17 +1.70 6.59 +0.43" 35.39 +2.42* 1.63 £0.09 * 15.71 £1.68 "
KDS £ 168.10 £11.55* 12.58 +1. 80" 6.00 +0.50" 39.60 +2.37* 1.41 £0.09* 13.32 £1.01*
DSS 4 165.97 =12.17* 13.18 +2. 44" 5.94 +0.43" 40.04 +1.94" 1.37 0. 06" 13.14 £1.93"
COM 4 150. 80 +8.27%°% 15.74 £2.43%94 5.45 £0.40%°4 47.11 £2.64%04 1.24 £0.09%°9%  10.8 +1.82%°4
ANT 41 180.48 +7.53% 10.84 +0.92% 6.45+0.53% 35.90 +1.64% 1.61 £0.10% 15.14 +1.03%

.45 CON 4UXT 1L, * P <0.05;5 MOD 415t *P <0.05; 5 KDS 4H%f [k, © P <0.05 ;5 DSS 4% [, 2 P <0. 05,

2.3 Nrf2/SLCTA11/Gpx4 il K T84

T 4 5,5 CON 41 Lk #, MOD 41 Nrf2,
SLC7A1L Gpxd 2AREKIE, ZRAGIH¥RE L (P <
0.05),5 MOD @A Ik, 45 25 %) T T2 B KDS 4
DSS4.COM HEZ R A GIF¥E X (P <0.05),
COM 215 MOD . DSS . KDS 0%t [t , 2 5 A G4 X
(P <0.05) ,ANT #H 5 DSS X}t , ZFAH G it # i X
(P<0.05), %3 K1,

£33 KHNR2/SLCTAIL/ Gpx4 BB EE QBT
RiEE(x£5,n=3)

251 Nrf2 SLC7ALL Gpx4
CON#  0.51£0.02 0.57 +0.03 0.45 +0.03
MOD 41 0.23+0.02°* 0.27 +0.03* 0.19 +0.02*
KDS4  0.31+0.02% 0.34 +0.02* 0.26 +0.02*
DSS 41 0.34 £0.04* 0.36 £0.03* 0.27 £0.02*
COMZ  0.43 +0.03%°% 0.47 £0.04%°2 0.38 £0.04%°4
ANT 4l 0.24 £0.02% 0.28 £0.05% 0.20 £0.04%

1. 5 CON X}, * P <0.05;5 MOD ZH%} 1, #P <0.05 ;5 KDS 4%
H,°P<0.05;5 DSS 4Hxf I, 2 P <0.05,
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N2 S S S S . —

SLCTALL S wwwws s S S

GDX4 S *s S . .

B-actin

CON4L MOD#l KDS#l DSS4L COM#4L ANTZA
BT 4R RS 18U Nef2 SLCTALL  Gpxd 8 FIRIAE A

3 g

JLEE PNS & —Fp e WA JLBHE IEBER , I K F 30
PLEE PR B 8 T ILAE | K e s B i o 32, IF 4
FEIRGe RBERAS S KA R D R R AL EZ IR
FAE 0 R BE AR AR Y IR R B L PNS I3 40
“ORBE PRSI, (R ) - REERIR) L
“TERRAN R TR 2R AL AN LI 2 5,
S, FEOKBGE R IH, KK 254724
BT 4 BB - I A Zm BKIE IG5 —+ 1),
AN G P, MIAA 25 R =27, B FR 1 5
JE KIS 22 o, B T 2R gem gy . ai
WFFE & B0 24 945 25106 PNS HULEA 547 103697 1
R, AT kst HAE A AR A LR B A i A
FEAN IR BRI S B A AT A, X
PNS A7 102 oA I A0 i R S5 A B A
SFAEFEY) | ERTE RA PNS 40 B 40 B L3 & 1
A1 -190 s HE A OPG/RANK/RANKL/NF - kB %
238 % PBK/AKT™™' PKC/ERK'™' {5 5 38 & 45 %f
PNS #EAIFE

UTAESK, L PNS LR B i IR se 4 £ | 18
WAEBLT B RT A A7 R AR B A - SR AL P
M R A T AT IR 82 A7 5 b R
A RS 5 0 1 B I AT A R R A R
ROS 45, ROS J& S Ak W I = B4 i, 2o i 77 A 2 4
VRS A8 , Xt 408 3 41 4 7= A R Al 45 ROS £
Z0] H 3 ICd M DNA 43 T i I AR S o A
DNA A5 HoA il 8 — OHAG A% & sl in &
BFERL7,8 — OHAG & DNA b brsd, vl

2.4 RIARE

4 BB/ INERTT G B 5 5 TR/ N 728 B A | A
RUZH AT UL - B A B 5 s Y RE R D R A e 4y AT
DL 58, 5 A] ULk R B A IR, 25T
aRAR T D2 A, Hoh COM 21 28 it d5c W &, BELIKT
FILHA LB i 2 i, DLIET 2,

DSS#4
K2 HARPIEs A (HE Qe x200)

e DNA A 451 . SOD J& T4 4t E AL i, g
S IGBRET B, GpX S5 AT OIS 43 IOk H KA J5t aot 44k
SRR BTt A, A R A RUE BRI N R A
B, BRI AR b R G Ak 0 38 ) BEARLES AR T Nef2/
SLC7A11/Gpxd & SN Nef2 90 5, 230
PSLCTALL WA B, SR INEE GSH AT B, I fe 4 4
i Gpxd BTG PE, ARBF5E o, Nef2/SLCTA11/Gpxd 2 AIX
Rk, PRz B P S AILIA DT A AL TR B, MDA J2 R
[ ik AR L7 ) HE AU N T B 477 ),
22 PRI ANTRLFITRR 7 198 1 Ak 171 R, T 52 B 4 i g 4R £k
P B A R DA K Jo ok 4R Ak B 1 R B2 R S sk 1 i i
2R 2P 3 KT O Ry T AR
PNS fEfE R R, 2l S BUE AN PR
EYITRHLR , B JIE R F TNF - o IL -6 S5 E B i
P Keapl /308 Nif2 12 RALFESF il Nef2 JoIk A IS
SRR PNS 7 g URE , 2251 % i i
BEPE S B B /NS R A, S — 25 P Nef2 119
Wil R sk 23, W1 55 9 % A9 T s i Y L A2 N2
TEPEREAR A ELHERZ A, B 22 SLCTALL JE R 2 S i
A AR I 2R A R e 18 R R IR AN 21 L BB HIR
BEEBRIORE 1 R, 55 4h, PNS (R4 (A LA 25 5 Bk
W2 BRI L, PR B4 A 12 B P R 3L [F]
FEEF M GSH & U™ EFEH . GSH /2 Gpxd fyah
WY, GSH e ELH: T30 Gpxd 1G58 42k, Tovk
TEERANAE LA RE S Sk L S Ah, A R
O TSR, AT AN Fe? T R B, il
SRR 7 AR R [ EH S DT IR i S5 as ARk 2 g
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PR X — i B PR O RIE T HED PNS RS T
[FIEAAAE B 20 2L I A « B /N sk il sk i 47 = B
ERERER IR B R T B R G A SR R N AR K
it ROS, #F—25 hn il B o ik 480 Ah % = S 1, o 2 fih
MMARAE T (H R A0 ML AR 7 R A

AW FE LA G UAAT 25 550 B 25 A AE 4 B, g
LB WA R B BRAE T T TS O, 45 SRR B B
S 4 JH)5 ,MOD 4K 24 h UTP W EFH £ ALB I
FEARG s AT B 2H 40 ROS \MDA .8 — OHAG . Fe* %548 1k
N AR S FRk FE PR CFE BR SOD  GSH
S R N2 SLCTALL Gpxd ikl i F4mi, ik
ZERGE AN BRI E L (P<0.05) , HE
F MOD #4H,DSS 4 KDS 21 &% COM 41 & 2541 Hi)m
Al BUE AT AR | B AL ZUR A B S R 315 BN [ R B
W (P <0.05) ; Hirt COM 41X} 4% 35 48 b7 4 T 42 500
BET DSS 415 KDS 41 (P <0.05), T LA Nef2 ##
SEPEBHITR ML38S TANHLS , 24 U345 25 H0 A B IR 3
SRR A 5, ANT 41 AH S8 Ar ol 3% e 2 I 5 KT
DSS 4 M ZEF A G E L (P <0.05), L5
P9 4% 20 K BLIML PR 25 %8 ( BUN) | IfiL UL ( CREA) TG i
LA B, BEPAR YR A5E S 24 ) T 0 A o i S
Y D ReIE S FE bR B B R

MIFAT P AT R, v IR IR 2, ZE I IR
YA B, TR BT 2530 3% i, Y B AR, 2R R a0
FIF 23y 97 A2 IR (AR RS, =2 F BTN
R A NN, R KT o A 25 R )12 D8 ok it 19
AIAT LR 4 35 L I, fa B9 52 I, R 7K T i
A (I B et 3 (1 N L S TR B N L
AR, S ITAT 25 A LA AR, RBIS 23 41
FEREAHOCE G . A E 48 1, ST E S BT ER DL K
ZHEINSY, T B AETEER ROS S84 H i £0Y  JFREM
% Nrf2/ARE i #%, | 9% HO — 1 .S0D 25471 A AL, 4%
1 GPx i P, BAIG 'BF le a, 7-08E 3 2 45 A5 780 MDA |8 —
OHAG /K HATE & A 254 R L~ 2517, fig
M NADPH 4 1L i ( NOX) , 8 2> ROS 7= 4= ; |1
Nrf2 3 #% , 390 GPx & B, I BE B AR DRI ' o A A
IR 8 — OHAG K70 NE& & 12w B BER , nl
BME] G A L R0 R LR ROS B R, I BE R 35 £ 453
PR S AL BRI AL , VT 2 M v LR 45 40 1 41 A AL s
BT IRE AR E ST IRE 2 AR MR &
WESEAE 4, AT BT ROS T ¥ 480 Ak 1y 384 3 %, F A
Nif2/HO - 1 38 ") B I 12 2 ' 95 ' BE MDA 7K

S PRV TS B A D 7 A T A, IR R
PTG PI3K/ Akt/Nrf2 38 B, Ul 54 5 A I 9 455 784 1) '
SEACRIBOKE T MIRATZGHGE B B RVERT, il £
AV PR ROS, PG T LI RS R SE, 40 Nif2
AR R R AT HTR AR, A3
NF - kB 1 MAPK 4538 %, 980 /0> 58 i Xof 48 Ak oz 384 14 ik
RAERM

ZE L TIR  IAAT 25T — o AR L SR RN 45
B AEL) B AN A7, X LB B R E A

S 30k
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Study on the Intervention of Danggui Shaoyao Powder on Oxidative Stress Injury
of Kidneys in Juvenile Rats With Nephrotic Syndrome Based

on the Nrf2/SLC7A11/Gpx4 pathway
QIN Man, ZHANG Tianzhao
Heilongjiang Academy of Chinese Medicine Science, Heilongjiang Provincial Hospital
of Traditional Chinese Medicine, Harbin 150036, China
Abstract  Objective; To explore the intervention effect of Danggui Shaoyao Powder on the Nif2/SLC7A11/Gpx4
pathway and oxidative stress injury in the kidneys of juvenile rats with nephrotic syndrome ( PNS). Methods:4 — week —

old SD rats were randomly divided into six groups: CON group, MOD group, KDS group, DSS group, COM group and
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ANT group. Except for the CON group, in each group, the nephrotic syndrome model was established by intravenous
injection of doxorubicin at regular intervals through the tail vein. After modeling, each group was intervened with the
corresponding drug. The combined group was given the Danggui Shaoyao Powder combined with candesartan regimen.
The drug intervention lasted for 4 weeks. At the 4th week ,the 24 — hour urine protein quantification (24 hUTP) of the
rats was detected by the Coomassie brilliant blue method, the serum albumin ( ALB) ,blood urea nitrogen (BUN) , and
creatinine (CREA) of the rats were detected by the biochemical method, and the reactive oxygen species ( ROS),
superoxide dismutase (SOD) ,and malondialdehyde ( MDA) in the renal tissue of the rats were detected by ELISA , and
the levels of glutathione peroxidase ( GPx), 8 — hydroxydeoxyguanosine (8 — OHdG ), and iron ions ( Fe’") were
detected by immunofluorescence. The related factors of the Nrf2/SLC7A11/Gpx4 pathway in the kidneys of the rats were
detected by Western blot method. Results: After 4 weeks of intervention, compared with the CON group, the 24 h UTP
level was increased and the ALB level was decreased in the MOD group; the levels of ROS, MDA, 8 — OHdG and Fe**
of oxidative stress indicators were elevated, while SOD and GSH levels declined, and the expressions of Nrf2, SLC7A11
and Gpx4 were significantly downregulated, with statistically significant differences (P <0.05). Compared with the
MOD group, all above indexes were markedly improved in KDS, DSS and COM groups (P <0.05). The improvement
in the COM group was superior to that in DSS and KDS groups (P <0.05). After intervention with the blocker ML385,
the protective efficacy of Danggui Shaoyao Powder was obviously abolished in the ANT group, and there was significant
difference compared with the DSS group (P <0.05). No obvious changes of BUN and CREA were observed among all
eroups (P >0.05). Conclusion: Danggui Shaoyao Powder can regulate the Nrf2/SLC7A11/Gpx4 pathway in the
kidneys of juvenile rats with nephrotic syndrome, alleviate oxidative stress damage, and exert a protective effect on their
kidneys.

Key words Danggui Shaoyao Powder; Oxidative stress; Nephrotic syndrome; Juvenile rats; Nrf2/SLC7A11/Gpx4
pathway



