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Abstract; Objective To investigate the protective effect and mechanism of Schisandrae Mixture ( .5 F &7, SM) on the
kidneys of diabetic nephropathy ( DN) rats. Methods Sixty male SPF SD rats were randomly divided into control group, model
group , dapagliflozin( DA) group,SM high — dose(SM — H) group,SM medium — dose( SM — M) group and SM low — dose ( SM —
L) group. The model was induced by a high — sugar and high — fat diet combined with streptozotocin( STZ) . Blood glucose( Glu)
and 24 - hour urinary protein (24 h UTP) were measured every 4 weeks. After 12 weeks of administration, the kidney was
weighed , the serum and kidney tissue were collected, and the kidney index(KI) was calculated. The levels of serum creatinine

(Scr) and blood urea nitrogen( BUN) were detected. Hematoxylin — eosin( HE) , silver hexamine (PASM) and Masson staining
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were used to observe the pathological morphology of renal tissue. The levels of malondialdehyde ( MDA ) , superoxide dismutase
(SOD) and glutathione ( GSH) in renal tissue were detected by corresponding kits. The mRNA and protein expression of
hypoxia — inducible factor — la( HIF - 1) and heme oxygenase — 1 (HO - 1) in renal tissue were detected by real — time fluo-
rescence quantitative PCR(qRT — PCR) and Western Blotting( WB). The levels of glutathione peroxidase 4( GPX4) and acyl —
CoA synthetase long — chain family member 4 (ACSIA) in renal tissue were detected by immunohistochemistry. Results Com-
pared with those of the control group,the pathological damage of the model group was significantly aggravated ;the levels of Glu,
24 h UTP,Scr,BUN and KI were significantly increased, MDA level was significantly increased,the levels of SOD and GSH were
significantly decreased,HIF —1a and HO -1 protein and mRNA expression levels were significantly increased , GPX4 expression
level was significantly decreased, ACSI4 expression level was significantly increased (P <0.05). Compared with those of the
model group,the pathological damage of DA group and SM group was significantly reduced ;the levels of Glu,24 h UTP,Ser, BUN
and KI were decreased ,the level of MDA in renal tissue was decreased,and the levels of SOD and GSH were increased. Among
them, the changes of the above indexes in SM — H group were the most obvious, and there was statistical significance except for
BUN,MDA and SOD in SM - L group(P <0.05). The protein and mRNA levels of HIF —1a and HO -1 in the SM - H group
were significantly increased,the expression level of GPX4 was significantly increased,and the expression level of ACSI4 was sig-

nificantly decreased( P <0.05). Conclusion SM has a certain renal protective effect on DN, which may be related to regulating

HIF - 10/HO -1 pathway to reduce oxidative stress and regulating GPX4/ACSIA4 pathway to inhibit ferroptosis.
Keywords : diabetic nephropathy ; Schisandrae Mixture ( F.I:F& 7 ) ; oxidative stress ; ferroptosis; HIF — 1a/HO - 1 path-

way ; GPX4/ACSI4 pathway

H PR 955 ( Diabetic nephropathy, DN) J2 4 JK J55 ( Diabetes
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1.2 &G0 Wk I s (CREEm itk AT,
HE2 . G2011040 — 03 9210800101 . G2104019 — 01) 5 3k 4% 1| i+
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Pt X7 & A (Masson ) e 4387 &5 (X Servicebio 24 ],
fit*5: G1003 ,G1059 ,G1006) ; BCA & 15 i 5% & ( F 1 HE A
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AR I 4 SR VA (BT BB A PR A F] ) s PCR X ,SDS - PAGE
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mg B LB EP &, DL 129 W9 LUl A TR i A 3R K,
2 0 U S A RS il A, 10% I ZH 2503 ,4 C (12 000
r/min B0 15 min, B EIEWR, 4% BRI & U8 B 0 1 2141
MDA 7K % SOD .GSH i
2.7 SLE Rk E B PCR(qRT - PCR) A& HU1 mm® ¥ fE4]
LU EP G i A RNA $2HUH , 2805 1 20 2 0T i O
J5,4 CF 12 000 r/min B.0> 10 min, JL_F 3, #3238 RNA $2HE
BRMATERAE o RIS UG PR it 20 6oL BETHI RNA ¥R BE,
A e I v 1Y) RNA R, S LMk 28 200 ng/ o 47 5%
(20 pL & FR) G cDNA, H0. 1 mL PCR J B AR, 440 i5d B
FlCH VAR ZR , 25 5ERE ] PCR A I I A 8 A 5 g e
FEIWALAE OHLE L, T qRT - PCR AL ESER 1Y . 45 R LU
HZEE 5 GAPDH B Rk EFRIR. 510751 E 1,
=1 519%5

HFER LirEImFaI(s"—3") TUESIIFSIS-3")

HIF - 1o GGCGAAGCAAAGAGTCTGAAGT
HO-1 TAAGACCGCCTTCCTGCTCAA
GAPDH CTGGAGAAACCTGCCAAGTATG

TAGCACCATAACAAAGCCATCC
ACGGTCGCCAACAGGAAACT
GGTGGAAGAATGGGAGTTGCT
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ECL R&OGIRH#EAT B0, 4 3 3k R OCER i 086, R
Image J 1. 8.0 BRVEIEATIKEESIHT
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ANBELST , W B Tamhane T2 K 5 5 #5 7 22 55 P BT, #E L LSD
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SAGIFEL(P<0.05), SEIRIL A, DA 4] ) SM 4541
1 EIRTEFRI AR , 5 SM - L 41 BUN 4125 a8 Gi 24 75
(P<0.05); H:ih A SM - H 4 FiR &4 bracfb e v Il B, &5
HILAFH TN A 1,
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JNER ZR BB T | FR MR TG A, B /INBR I TG B B TR 5 Masson
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LA, BRI B 20 41 MDA 3 & B i F+ 5, SOD | GSH 7 1
I B, ZRAFIFE L (P<0.05), SR 1E,
DA 24 SM - H 24 & SM - M 2 ' JJE 44 20 v MDA & = [ 1%,
SOD .GSH & & 7H i ,SM - L 4 GSH &8 W I, 2 5a
it} L (P <0.05) ,{H SM - L 41 MDA J% SOD JGHH & 7
1k, 22 F G H 55 3 KA L SM - H 4 FiR&4ebnaefb &
B . 45 R WA DT XXXV 3.,

3.4 SM st DN A 8 544 HIF - 1o \HO - 1 mRNA & & & %
HENFE G R, B R 2 rh HIF - 1o Al
HO -1 mRNA REHEHFE X EHHAEI S, ZRAHRITHFEX
(P<0.05) ; SHRIFAIH,SM - H 4115 41409 HIF - 1o 7
HO -1 mRNA REARZIHHEFE, ZRAHITFEXL
(P <0.05), %55 Wi v XXXVE 4,

3.5 SM xf DN & E 5 41 4 GPX4 ACSI4 % 3k A F i % v
ot P SR A Ak A 25 20 KBRS IE 2 2 GPX4 | ACSIA 132
K WA IO 5 7R, S5 HRAL E s, GPX4 SRk i P& IR,
ACSIA REH BT, ZRAFIHFE L (P<0.05) ; SR
AL, SM - H 21 K BUS IEL 4 GPX4 Kk B 8 7+, AC-
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A PR TE A R BIR 25 Cln s a7 385 ) L bl
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i A% T2 45 2 BN 45005, S SR S v AR T 0o AR Ak Y 5
T, DN AL S ROS 38 2 A A AL RE ) T A
S BFFE I WA S B A0 e A 5 i ROS,
ROS AT LAl 2 Fh 48 AL I 30 645 5 00 10 72 4, S 80R
24 i SRS 0 22 ol 40 DR R C , A A S I e HE— 4 R R A
J7 %, AN B HES . MDA 15 SOD (GSH JE 3P HILIA A AL 1 i
AR EAE bR, Ho MDA 2 5 i S Ak 9 28 72 4, S e
41 ROS /K- A AR L 145 FR 2 — . SOD & —7if
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G A R . GSH SR A Py 40 AL L B 6
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PR RS R AIE DN B /N Bl MDA 7K 5, Ul 45 S b I B8
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P T, AT S8 5 U 48 A R 0, W2 4 I o 2 0 B IO 461
E REE TR, G KSR 3 B 1
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X BEATAR L, 152 780 2 B ik 41 2 v MDA 5 4t B S 384 i, SOD
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B7, BLHTEALRE JI0855 , 1 DA R R #)H4 SM T HilJ5 MDA &
HH/D, SOD GSH & 5 3, 7Lk SM - H 4155 0 91 8, i
B AN ) 00 ek 14 SMURETE A R B A A4k DN KRR 4R
ARS8, 35T S AL RE 7, 1H 5 0 SMRCR AR B i it
FRATESE TR ABFTE 00 FH e 70 SML X AR SE ML i AT
WAL

BF5 % W, £ S vk K4 STZ 3 S /9 1 % DNk R
B R MR R B /N i STZ G I T 561 2 4 DN
KRR p HIF - 1o HO — 1 2635 BN, HIF - 1o &
WL IS B 404595 4 T2 98 345 I 7, HO — 1 U2 32 L3 i F
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1 L PR b e 3 3 A B Y BUURE B 46 ) 78 5 T 4t Ff ( BMSCss ) AT LA
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BB | 30K AT e dE— SR ML A PR AL RE S LR B A 3K
R4 B 15 0 SR 2H A, SM - H 2 HIF - 1o #1 HO - 1
A K mRNA k0 T, BERH i SMRERSIE — 25 B
HIF - 1o/HO - 1 {5538 % , iX AT Be i HLAA i i 01k i A T
A SR _F AR AR S R DAV A B BT B

H LA U T S B0 AR T AR HE AR S 5 R RSB T 1
KA FE BAERIET BN N TE DN 1 R AR 4 i bl 3 T R
FI™ . GPX4/ACSLA J % 2 8 5 8 BE T A 56 3 %, Hovp
GPX4 JERRFETHh ) S B 8 7, 2 40 i PN T ZE 1 B S Ak
Y, P AR T A T R AR E U A AR
SAEM i ACSLA E 2 5 4 BB I 01k ok I 44 236
TR R T, BRI Ik 22 R0 R 105 R 2 A4 A o Ak, 2
SRR 2 B R AN BERR IR MUEE S5 5) UL SR g 1) & A, (i 4k
TR o A Y R DN BN BB 41U g
AL R S G 0, [l ACSLA 63k /K VT4 &, GPX4 3%
ARG, AR R B DN BRI K B 4141 b GPX4
A ML mRNA 35 7KFFRAK, T ACSIA 25 1 e mRNA £
AT . R4S BB T 2 66 L GPX4
mRNA K 2 [ 198 35 IR 2R A6 T80 DM/ BRC IL A5 . 48
BT S BN B A T3 i E R GPX4 1A HI T i ACSLA
FEARIMHNRICT, Wl MDA & it B2 055 GSH I, e 4 Ak fig
A , e DN /INEUE ZHSUR B 05 . ARBIF ST 1 e 2L
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