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[(FEE] HM A THEBEER A G RAR AL (NOX4) AFe R R mietT 2R F-1a (SDF-1a) /
CXCAMWHEF /R4 (CXCR4) 125 BRIRIT A AWM E RGBT BEEEH (MN) 69 TaaMH ., Fix ¥
42 AMEESD K AL AT aHE (6 2) Ffim (36 2), #EMK A KA L REFHREHFRKAE D
FRERBEREEG (FxIA) oF (6 mlkg) &5 MNAA, 545 m 26936 2 K AL A A 2L (10 ml/kg
AIHAK), NARLFE (10 mg-kg'-d"). BAFRMELF FHITA (11.0g-kg'-d"). BAFTMERT F
M2 (22.0g-kg'-d"), HFAIR, BAHHERERT 1R, HLE6R ., FRBRE, WREAX A G —KK
A, BRERE, 2O AP MNEER K24 D EFEGEZE (24 h-UTP) A ik ALiEtH [0F
8 (ALB). RARBMRAKLIEHSEE (AST). ok F & (BUN)., ©LE (SCr). ZI2EBE (TC). H =8
(TG) | /K-F; HE ¥ & Z PASM # &k MR &40 K B AR BRI LA ; ELISA k4 m B 48 L2 B AL M Bk AL B
(SOD). & =& (MDA) K-F; Western Blot i 4 B 4042 NOX4, SDF-la. CXCR4., Nrf2, # K- kB p65 &
A (NF-kBp65). B sk 2mpi Lzt & a (Nephrin) & @ K-F; Su&EEE PCRZEAN FHR
NOX4. SDF-la. CXCR4. Nif2. NF-kBp65. Nephrin mRNA &34, $R Ladki, BAAK K R IH
AERE. FHRY . BEAKRB. VERNAXETEORT LA MNAIL; SEAALE, &4BAX A LR
FEREHNARRABRERE, 2AFNELF HHATAKXEREL NAREH WAL, KKK TELHRN
TG PAETM, HEaMMiR, A KK 24 h-UTP & 7% BUN, SCr. TC. TGK-FF 3, ALBK-F®
A&, B 20428 MDA 7K F 42 NOX4, SDF-la, CXCR4. NF-kB p65 % & % mRNA & iA 7+ &, SOD /K-F F= Nrf2,
Nephrin % & % mRNA & £ KK (P<0.01), BRI IG = E; HAEAMLEKR, WAL ER S RN
EhdP, HATHALELBARHELZAE (P<0.01), BTHEBERGREZ, AN ELFTHHEH
24 h-UTP KPR T A MiE G FH T4 (P<0.01), AL HEX A EFLLEHFEL (P>0.01),
£t ZAKME Ty & IT MNALHE T 462383 T NOX4, 47#] SDF-1a/CXCR4-Nif2 43 538 %, Rz AL
AR IER R, BER MR, ARy Bk,
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TR K . G- et . ERFE %R
RS, BRAREBIGYT R SR 259 200
T, IACHESE Y R, MN Rk S AL i
RIEIT B VIAR G, e B v — A% 17 PR W 7 41
fEl4 (NOX4) SZfEaFEAbNny SCsm, NOX4 /Y
1o R IR PO L U A A AR - 1 (SDF-1)/
CXCH#TEIH T2k 4 (CXCR4) 558, IMEE
AR S RS S, U AR 7, IR D) hg
Ak

MNEFIRFEER K . HiEE R E . (FE MR
PEE R EEIG RS BAE /e (2021) ) HEAHf &5 <R
B 36 AR TR & MN B R 2Rk 2 — 0 B X
MN B e s s AL, AR IR B P25 <
FEOE T DR FE a5 AR . W AR DR I
PRBFE ' R, 25 S FR B I 7 AT LA 58 P 25 1)
IR, PR R RN . BUEIAEGE 7Y R, 25
ARG (WA BB K B SR AN &= = R A A VRO
P AR SR . AEE B AT e AL R AL
MR E DIEE . AITFSE3ETF NOX4 /51 SDF-1a/
CXCRAMFZis, R 58S FEHITE L5 % MN 55
K BRI SRE B A5 52 e i mT REAILAD . LA
Il PRYA ST MN S B HE . A S 86 38 2k i) g v B2 2 K
R BB T A 2R e, (PR A g
Z: YFYDW2024013,
1 #MRE5FE
1.1 &4

SPF 4 IfEvE SD KBl 42 H, 6~7 L, IR &
(160+20) g, W [ RG24 KRN T EEPF X AR 24505 )
Yty , SLwshY L= VFaliES . SCXK (7§)
2019-0002, Zh#) 1 3% T 5 o s 24 K220 — B e
BB S = s by, MBS 25 °C, AHXTE
J# 50%+ 10%, 12 h/12 h/S &3,
1.2 %4

i SR B I ORLR) (ZHRE: ERE30g. %
22F30g, MEH30g, EHTH 10 g, KT 4 g,
K% 3 o, #5351 21041961,22030302,21101731
21077284, 21096874, 21096864), W [ i Fg b [
R BB, DI ek a2 R & A
RS F) A 38 A% BRI i 7 80k 370 FH 25 10 K %
filt, I BC I AR 25 BV O 1. 1 g/ml (PP &)
2.2 oml (FHE) BB Ehie DUIREF R
(Fikg: 10 mg/, #HESCS . EZ5UES H20030514,
Rt el A B A ), BEEE ARy, indz BEh

KT il B BE A 1 mg/ml BT BT (Il FH i
A1),
1.3 EZEZEXANEMNSE

FPRBRE/NEELCBEERE T (Fx1A) I
4 PTX-002S), 3% [ Probetex 22w ; 9
(MDA) ELISA filli7) & (525 : A003-1), Fgxt
Y TREFT; NOX4 (585 . GB11347) ., il
SR F E2 M EHF2 (N2, 485 . GB113808) .
¥iH T kB p65 W3 (NF-kB p65, %5 : GB11997)
—Pr . BEROHE PR H R & (P85 G2043-
50T) ., A k22 %6 (ECL) W (185 G2161-
200ML) . RNA#RHUE (525 : G3013), cDNA &
AR & (995 G3337), sNIUTE4E KA R
AT SDF-la—HL (585 : ab155090), [
Abcam A F]; CXCR4 (18%5: 11073-2-AP) . 'B/h
BRAE AN HFLIBAE A 1 (Nephrin, 8% 22912-1-
AP) —¥it, RN ZEAEYHEARAGR A ; HRP R
ICAIEY TR 0 (525 GB23303). RIPA 24
$245 . G2002-100ML) . PVDF [ (£%5 . G6015-
0.45) . BCAHEHE RN & (785 G2026-
200T), N[ (MDA) ELISARILH & (515
S0131S), Ll A RAWHARARAR; KEE
AL ALEE (SOD) ELISA KR & (185 .
CB10258-Ra), iR YHARARA A,

HRRHERHEE.ONL (S D3024R), Kk
MANSEIRAES (L) ARAF; BRI (B
RT-6100), WY A MR AR ARAR; 4
H A fRem{ (%5, AUS800), 2 [H Beckman
Coulter 23 7] 5 & [ AP BB /- A 4K A (WA . AL
WBwell ™) . ALHEOHL (A5 SMP-2), #IX
TR AR A BR A R 9t = PCRAY (7Y
. CFX Connect), F[E Bio-Rad A\H].
1.4 Fhhomhdp
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KEFxIA MY (6 mlkg) #HSz MNBEIRL ) 2 J§] 5
PLRE 24 hJREEH &E & (24 h-UTP) >10 mg/24 h
IR T K RE R Y 36 H R BRI R
BEALEC o Al | DUIRE R4 . 2539
I T a2 N = e ¥ 1 2 R 11 A = B =S O 32
H9H
1.5 %%k

MR RN (32 60 kg (R T i 31 ) I IR 55 8505
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i, FARRIARIT O KR ARG, B 650
B3 i A A B 11,00 22,0 grkg'ed
DUAR R F) ) 0 10 mg-kg™'-d™' &4 L5 251K FH 1Y
R 10 ml/kg, %5 4 SRR AL 35T SRR ) A HER
Ko LHZTHTARYE R BRI A A 5 255, B H
R 1R, Lo A, B IR R
Iy s A K ERIET-2 2o
1.6 ARAREELE

1) SEMRIREE S BAEG, BR R 2
FEWN, HERF 24 W ASEHIEHIRKOIRES, Wi gk
24 W R, WAL EC (i, 3000 r/min, E.O
4210 em) 15 min J5 B BVE W25, F-20 “Cuk
FETh AR L 2) WA R 24 h IR AT, R
H 3% I3 b 280 A% 0. 1~0. 2 ml/100 g I8 s 4
SRR B, 22 0 FE B PR HL 5~10 ml A&, B0
(4 °C. 3000 r/min, B2 10em) 15 min, 705
RN, /2%EET-20 COKFHIRAE; 3) R
IS5 Sz BPVIBOSUI B i, B FokAE B ER KA ST, A
BV BT TR VI em® 2l 818, i 4% Z R H
T U T DR A, R SR AR N R R A T
-80 ‘CukFit, H T )%y Western Blot A SCHF 2%
Se5E i PCR 525,
1.7 MERIRAF B 7 ik
1.7.1 XKA—fRES SLE, &HT8: 00—
10: 00 MZEIF e K R AR MRS . A 9.
BB | RGN I J 7K i A S PRI I LR
B RIFRE IR BRI E R I
IR E 5 min KEURW, 78 H 68 5 T USRI
TR 55 Le ) SO AR B2, #R 0k . D IR
QERE 35 <U/3WH, JEHCCHR) . R4 % ik
(VIR 3 >3, AEAR) #Hricsk.
1.7.2 & 83 A5 AN 24 h-UTP & e /& A
AR B AL B Y R L T R I T AR
A, R4 A S A AL BT AR I 24 h-UTP A2 il 1E
HEH (ALB) ., RAAMRALFEHLM (AST) . I
JRZEA (BUN) . IMALEF (SCr) . EHREEE (TC).
HIM=EE (TG) 7K. B A ™ w% e FEAL 28 I
eSS m W N7 IS v e
1.7.3 HE # &% PASM % & xR X KR8 0%
AR KRS AR CRERK . R
B AAE, UIN3~4 pm WY R, 1T
HE 4 €8 &% PASM Y6, 38 3 't 2% 1 Tl B8 WL 42 '
HLIREARAL
1.7.4 ELISA ik #m %2042 SOD,. MDA K-F  4F

ZH R I BEDLEL 7 262 08 3 HOR U 2H 4149 100 mg,
1 OMATIA AR K, 213, BOR EWE.
i ELISA 577 & U W 15454, I & LG BEAEL,
MRIEFRAE TR B 44 IMDA . SOD &,
1.7.5 Western Blot 340 B 2022 NOX4. SDF-la.
CXCR4, Nrf2, NF-kB p65. Nephrin & & K& -F 4
2RI BEAL AL 7 1k e B 3 K B 414149 50 mg,
I RIPA 246, B PRANI 78 2300 5 30 (4°C,
12 000 r/min, &5.L2F4210 cm) 10 min, WA 3,
FIBCA FE A E N il &l e EARE. &R
95 CZE M 10 min, 28 SDS-PAGE %5 H B 3K i #- 47
PVDV JEfE 7, 300 mA %1% 30 min, fIIA S ml 5%
NG 2R W B 68 J5 2 R P 30 min, fILACT @ 1000
BEIG IR —dE, 4 CFEREIRER, Ml—PHif
FHTBSTHEME 3 YK, 4K S min, AIATHC (1 :3000)
Z R E 30 min F A0 A TBST 8 3 %, ECLAL2%
RN, IR g% Bl o e A 2R A 7 2% K
Bt PAB-NEh&E M (B-actin) HNZ, 8 H
PR AR RN, BB AR R IA E=H &
P 2517 JK FE (B + B-actin 257 K FE(H
1.7.6 £ 3% k2 & PCR &40 B 42 NOX4,
SDF-loe, CXCR4. Nrf2. NF-kB p65. Nephrin mRNA
Ak BRRUUR LA I3 LR R 44
10 mg, A 1 ml RNA$RBGR TS, B0 (4°C.
12 000 r/min, 5024210 em) 10 min 5 B E i,
UUVE RNA, FHRELEFE BIE, 275% CTE0T .
FHEIE A 15 pl RNA ¥ A R RNA . 48 ) fE 5%
A 18 cDNA, DL cDNA BB 4T PCR Y3 . K
ZF: 90 CHIZEME30 s, 95 CAEME15s, 60 ‘CiE
KIGEAR 30 s, H: 40 DMIEH; 65 C—95 CHE T
0.5 CRE—KRIOGFE S R 2ETH mRNA
FHXT R A . 5175 B s A R A R A FR
AL, AR,
1.8 %itZFrk

K HI SPSS 23. 0 AT AT Ge it b T E R
BITFGIES A, MErfiZ (xss) FoR, £
Y IE] LR B R R 25500, #5255, R
SNK-q ¥ B E A7 P L85 s #7228 5%, WIER A
Dunnett’s T, K 55 647 P LL 4. DA P<0.01 Ry 2%
SEAGIHEE L,
2 #R
2.1 BAXK—ABRELEK

W], 523 A g, BARILL K R
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£1 KEBHLNOX4, SDFcla, CXCR4, Nrf2.
NF-kB p65, Nephrin mRNA 541751
Table 1  Primer Sequences for NOX4, SDF-lac, CXCR4,
Nrf2, NF-kBp65, and Nephrin mRNA in rat renal tissues

GIE/ B2 ElL 2] FE%K
& /bp

NOX4 Ff: ATGTGTCCTACTGAAACCAAAGC 223
Fi#: CTCCAGCCACACACAGACTAAC

SDF-la ¥ : AGTGACGGTAAGCCAGTCAGC 115
Fi#: GCGGCACAGTTTGGAGTGTTGAG

CXCR4 E¥f: GTGGGCAATGGGTTGGTAAT 262
Ti##: CGCTGGACAATGGCAAGGTAG

Nrf2 7. AATTGCCACCGCCAGGACT 100
Ti#: TCAAACACTTCTCGACTTACCCC

NF-kBp65  Liif: AACGCAAAAGGACCTACGAGA 156
Tif: TTGAAAAGGCATAGGGCTGG

Nephrin #: CAGAGTGTCATCCCGAGACCA 106
TFif: AGGATACAGCACATTGAAGCGG

GAPDH Ff: CTGGAGAAACCTGCCAAGTATG 138

TU#: GGTGGAAGAATGGGAGTTGCT

T NOX4, JTE M IR IGERS — RTY BB IR LAl 45 SDF-1a,
ST AT A ] F-1a; CXCR4, CXCHAMLIN T2k 45 N2, k%
S FE2 M F 25 NF-kB p65, %K F kB p65 WK ; Nephrin,
PR R AN B ALRRIBE SR 1 GAPDH, Hih % -3 i St
PURHRZEEE . H RS> . B IR SR
IR N T S W IUPN ¢ U R L
MN R RN, SHAH R, Ka2540K
B 3 S RS A AN IR R e o DUARE A 2K
SRR A S G BIPRZS W R A e, K hosis, TRBGRIR
b s g TR IS T R AR BURS MRS L T
B b J B CEEREGE , KM R PR IR, Hk
SR HE D T DUIRE A LH 5 5 R BT 177 s 79
AURBUREH . 3, RBIRES SR s R B2 5 D
ISR HART, PRGOIRI B, ARG T
g ARBAE L7 R

2.2 &K K24 h-UTP ik

2w, HEAALK, BAAH KK 24 h-UTP
THE (P<0.01); SBIRILH g, DLARE A 4 K
2 IR M7 . R4 24 h-UTP FE(R (P<
0.01) . DUAREFILH | 25037 BH T i 5 v 59 & 41
24 h-UTPAL F 25 SR BITE M v 4] (P<<0.01),
i AR G M7 v 39 i 2 DU R 20 b A 25 5
GiiteE L (P>0.01),

T2 AUIRE 24 h-UTP HegL
Table2 Comparison of 24-hour UTP levels in each group of rats

(mg/24 h, Tts)

215 U 24 h-UTP
251140 6 6.39+0. 63
HimIZg 9 49.82+6. 55"
LTI A 2 9 17.03+3. 72" ¢
i CHR B 77 e 9 25.98+6. 92"
A IR YIE I T R 7 19. 322, 67"

e 24 h-UTP, 24 /N JRETHE 7o

a) G254, P<0.01; b) SHOM4LHE, P<0.01;
¢) SRR FRPIE MRl e, P<<0.01,
2.3 AWK R diE AR ARK T AR

F3Im, SEAY LR, BA4 K BUN,
SCr. TC. TG/KFFFE, ALB/KFEME (P<0.01);
SRR beAs,  DUIRE R 240 K 45 SR B i g v
A4 BUN, SCr, TC. TG/K MK, ALB/KE
FHE (P<0.01). A HVL EHERKE %
SEGIFEE L (P>0.01),
2.4 BARKABFULZREANSER

IR, 25 AR ERE/NKR N 20 g DA
KIEFTIL), B/NERBEFERE (RN . B4
BRI | BN LR R B NEERE R R A
TEAHEE, B/NE R AR . . S A4l
Fodse, A2 K RV AL 4UnT WL B NER R B IX P8k
SEAN MR AK, B /INBERE 2 TR AN i S ST R R

R3 AAREMLTE A AR K UL

Table 3 Comparison of serum biochemical index levels among groups of rats (x+s)
215 Rk BUN/mmol - ™! SCr/pmol - 1! ALB/g-1.""! TC/mmol - L™ TG/mmol - L™
25 4 6 6.94+13. 32 30. 803. 20 31.35+0. 78 1. 60+0. 53 0. 52+0. 08
AL 9 9. 84+1.19" 47.57+4. 53* 17. 78+2. 54" 4. 4420, 54" 1. 02+0. 17*
DU F1) 2 9 7.1020. 65" 33.20+5. 18" 25.29+1. 24" 2.07=0. 45" 0. 61x0. 07"
i IR B I 7 il 2 9 8.53+1. 08" 38. 54+5. 10" 22.48+2. 35" 2. 9420. 40" 0. 7320. 12"
a AR BA T 7 s 50 2 7 7. 8120. 95" 35.33+3.91” 23.31+2. 35" 2.2220. 68" 0. 7020. 12"

4: BUN, MIPRZFES; SCr, MWUEF; ALB, HEM; TC, MMEE; TG, Hh=ME.

a) HIEPEAE, P<0.01; b) HEM4 E, P<0.01.
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T HMOFSoRE/MRRBIXY o RO Son 24tk a5 koR B/ NRERER bR A IIgAE
SOF SR B/ NVE R A AR s LD SRR B AN BRI I 1 R Sk B /IR A 0L

HOJEE s SR SRoR BV E IR

Bl AARREHSURHEIEAE LR (x400)
Figure 1  Comparison of pathological changes of kidneys in each group of rats (x400)

A, BNE LR AR A AR, AR NS
i, SR ES, S AU R AR B R
WA ARRRE S B/ NSRRI
TR Sy WA N = AN 2= e o Re VA= A
B LR AR A AR I s, NS
st sk . BN Z ML FA 22 R AR i .
2.5 AR R FLL MDA, SODKF b

FaR, HEAAEK, AL KR MDA K
ThEs, SODKFEFEME (P<<0.01); SHERILH AL, 1
AR M 25 SFRBATE I . 7l 4] MDA 7K
FEA%, SOD ZKSF-Thi (P<0.01). 4525412 1h]
MDA SOD /K-t 2E R Tegeit# = X (P>0.01),
2.6 A1k R E 42 NOX4, SDF-la. CXCR4.
Nrf2, NF-kB p65. Nephrin % & 7K -F rb4x

TSR, HEAAE, BEAIQ KR HAS
NOX4, SDF-la, CXCR4. NF-«B p65 # (17K F I+

F4 FARREHL MDA, SOD K HHE
Table 4 Comparison of MDA and SOD levels in renal tissues

of rats among different groups (x+s)
2H 51 L& MDA/ SOD/U-mg”!
nmol - mg”'

2 HH 3 1.60+0.08  491.88+7.00
TR 3 2.8120.12Y 293.64x14. 87"
DUAREF 20 3 2.02+0.05” 367.28+5. 76"
AFHmMIAT PR EH 3 2,011 11" 372.17212.91”
AFRHmMIATEAEH 3 1.9620. 14" 382, 31x16. 43"

. MDA, N f#; SOD, @A YL,
a) S EHYE, P<0.01; b) S5EAIA L, P<0.01.

7, Nrf2, Nephrin & /K VR (P<0.01); 5
MRV oA, DL R 20 J 25 SR FATE L . &
FE 41 NOX4, SDF-la, CXCR4. NF-kB p65 & H
KRR, Nif2, Nephrin & IR FEFHE (P<0.01);
B L FE K e RIge i L (P>
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£5 HAKRRBEHLNOXS, SDF-la, CXCR4, Nif2, NF-kB p65, Nephrin 2K 7K HL#
Table 5 Comparison of protein expression levels of NOX4, SDF-la, CXCR4, Nrf2, NF-«kB p65 and Nephrin

in renal tissues of rats among different groups (x+s)
2H 5 R NOX4 SDF-1a CXCR4 Nrf2 NF-kB p65 Nephrin
ZHA 3 0. 08=0. 02 0. 75%0. 02 0. 4520. 02 0. 92+0. 02 0. 3520. 02 0. 7720. 02
REAIZH 3 0. 34+0. 02" 1. 68+0. 04" 1. 26+0. 04" 0. 26+0. 02" 0. 95+0. 02" 0.31+0. 02"
DR 2 3 0. 15+0. 01" 1.23+0. 38" 0. 75+0. 02" 0. 63+0. 01" 0. 78+0. 02" 0. 58+0. 03"
i SR Ly R 3 0. 13+0. 02" 1.25+0. 02" 0. 73+0. 02" 0. 62+0. 02" 0. 76=0. 02" 0. 61=0. 02"
i IR B I s 7 3 0. 12+0. 09" 1. 24+0. 02" 0. 72+0. 03" 0. 63+0. 02" 0. 75+0. 02" 0. 59+0. 03"

H: NOX4, NHBERG BRGNS — R IR IR LG 4; SDF-la, EETANAEATA I F-1a; CXCR4, CXCBLE T2 4; Nif2, BAESE T E2
A T 2; NF-kB p65, KT kB p65 WHE; Nephrin, "B /NI 40 20 FLIR A 1
a) 5 E4IE, P<0.01; b) HEMYE, P<0.01,

0.01), &K HLNOX4, SDF-la, CXCR4, JF#, Nrf2. Nephrin mRNA F£ikFEME (P<<0.01);
Nrf2, NF-kB p65. Nephrin 2 [ HL ik E WL 2. BRIt DUIRE 20 K o SR BRI I g v
2.7 &Kk KB NOX4, SDF-la, CXCR4, BRI NOX4, SDF-1a, CXCR4, NF-kB p65 mRNA
Nif2. NF-kB p65. Nephrin mRNA % ik rb2k FIRFEAC, Nif2. Nephrin mRNA ik T (P<

Fom, SEHALE, BAIA KR HA 0.01). L2540 E mRNA Rk 2R L% 0
NOX4, SDF-la, CXCR4, NF-xB p65 mRNA % ik 2 (P>0.01),

D S — —

NOX4 70 kDa

SDF-1a s GED GEED GEED G .

CXCR4 s (NS SN GEEND S ) (D
Ny G s SR S s 0D:

NFxBpes T GEENND SR S e 5 D2

Nephrin — GEESSSES s SHENES S s 20 D2

P S G — i

FA4 BB DURMRIE EHAORM AR
WL IS
T2 piilh==: |
H: NOX4, JHBEREARIEERS T IR R AL 4; SDF-1ar, FERAHNEATA: A
F-la; CXCR4, CXCBILHTFEZR4; Nef2, #4555 HF E2AHHF2; NF-kB p6s,
KT kB p65 W3 ; Nephrin, B/NeREANAEZFLIRIREE 5 B-actin, B-LBh&EH.
B2 FHKEIFHLNOXL, SDF-la, CXCR4, Nrf2, NF-kB p65,
Nephrin £ |1 H1 K 5]
Figure 2 Electrophoresis images of NOX4, SDF-la, CXCR4, Nrf2,

NF-kB p65, and Nephrin proteins in renal tissues of rats in each group
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x6 HUEKRRBFHLHLNOXS, SDF-1a, CXCR4, NF-kB p65. Nrf2. Nephrin mRNA ik H A%
Table 6 Comparison of the mRNA expression levels of NOX4, SDF-1ac, CXCR4, NF-kB p65, Nrf2 and Nephrin
in renal tissues of rats among different groups (x%s)
2H 5 FRAL NOX4 SDF-la CXCR4 Nrf2 NF-kB p65 Nephrin
A 3 1. 0020. 00 1. 000. 00 1. 00=0. 00 1. 0020. 00 1. 0020. 00 1. 00=0. 00
REARIZH 3 2.43+0. 02" 2.93+0. 04" 3. 110. 07" 0. 48+0. 02" 3. 56x0. 05" 0. 300. 02"
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£ S IRW L)y v 0 A 3 1. 75+0. 03" 1. 55+0. 03" 1. 85+0. 03" 0. 71x0. 02" 1. 64+0. 06" 0. 58+0. 23"
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Effect of Yigi Yangyin Huoxue Formula (#5’<3:B1i%11177) on Oxidative Stress and Inflammatory Injury in
Membranous Nephropathy Model Rats: Based on the NOX4-mediated SDF-1a/CXCR4 Signaling Pathway
GUO Xiaoxiao'”?, SONG Chundong'?, ZHANG Hanhan'’, SONG Ke'?, CHEN Chenchen'?, JIANG Haoran'’,
DING Ying'?
1. Department of Pediatrics, First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, 450003; 2. College
of Pediatrics, Henan University of Chinese Medicine
ABSTRACT Objective To investigate the potential mechanism of Yigi Yangyin Huoxue Formula (#<3%B151077 ,
YYHF) in the treatment of membranous nephropathy (MN) based on the NOX4-mediated stromal cell-derived factor-1a
(SDF-1a ) /CXC chemokine receptor 4 ( CXCR4 ) signaling pathway. Methods A total of 42 male SD rats were
randomly divided into blank group (n=6) and modeling group (n=36). The modeling rats were given a single injec-
tion of sheep antirat Fx1A (6 ml/kg) serum into the tail vein to establish MN model. Thirty-six rats with successful
modeling were further divided into model group (normal saline, 10 ml/kg) , benazepril group (10 mg-kg'-d™"), the
medium-dose YYHF group (11.0 g-kg'-d™") and high-dose YYHF group (22.0 g-kg'-d™), with 9 rats in each
group. All groups received daily intragastric administration for 6 consecutive weeks. During the experimental period,
the general condition of rats in each group was observed. After gavage administration finished, a fully automated bio-
chemical analyzer was used to measure the 24-hour urine total protein (24 h-UTP) and serum biochemical parameters,
including albumin (ALB) , aspartate aminotransferase (AST) , blood urea nitrogen (BUN), serum creatinine (SCr) ,
total cholesterol (TC) , and triglyceride (TG). Hematoxylin-eosin (HE) staining and periodic acid-silver methera-
mine (PASM) staining were used to observe the histopathological changes of renal tissues in each group of rats. The
levels of superoxide dismutase (SOD) and malondialdehyde (MDA) in renal tissues were detected by ELISA. The
protein expression levels of NOX4, SDF-1a, CXCR4, Nrf2, nuclear factor kappa B subunit p65 (NF-«kB p65) and
podocyte slit diaphragm protein nephrin in rat renal tissues were detected by Western Blotting. The mRNA expres-
sions of NOX4, SDF-1ae, CXCR4, Nrf2, NF-kB p65 and Nephrin in renal tissues were detected by real-time fluores-
cence quantitative polymerase chain reaction (RT-PCR). Results Compared to the blank group, rats in the model
group exhibited typical features of MN, including lethargy, reduced activity, dull and coarse fur, marked edema, and
massive proteinuria. Compared to the model group, these abnormal conditions were improved to varying degrees in all
treatment groups. The high-dose YYHF group showed a level of improvement comparable to that of the benazepril
group, with overall recovery superior to that of the medium-dose YYHF group. Compared to the blank group, the mod-
el group showed increased levels of 24 h-UTP, BUN, SCr, TC and TG, decreased level of ALB, increased levels of
MDA and protein and mRNA expressions of NOX4, SDF-1a, CXCR4 and NF-kB p65 in renal tissue, along with
decreased levels of SOD and protein and mRNA expressions of Nrf2, Nephrin (P<<0.01), accompanied by severe
renal pathological damage. Compared to the model group, the benazepril and the medium- and high-dose YYHF
groups showed significant improvements in the above indicators (P<<0.01), along with alleviation of renal pathologi-
cal injury. The 24 h-UTP level in the high-dose YYHF group was lower than that in the medium-dose group (P<<
0.01) , while no statistically significant difference was observed among the other treatment groups (P>0.01).
Conclusion YYHF may alleviate oxidative stress and inflammatory responses by down-regulating the expression of
NOX4 and inhibiting the SDF-1a/CXCR4-Nrf2 signaling pathway, thereby improving podocyte damage and protecting
renal function.
Keywords membranous nephropathy; oxidative stress; inflammation; nicotinamide adenine dinucleotide phosphate
oxidase 4; Stromal cell-derived factor-lai; CXC chemokine receptor type 4; podocytes; Yigi Yangyin Huoxue Formula
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