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BE H RTEHAEE7% (QYSD) 2F@FAYEEZTRATFE2HM AR T 2 (Nrf2) / o4
F A E -1 (HO-1) 12 5@ % 248k Jm % (DN) KRB RS, KN L BRI Tk, 4%
B et B9 . Fik RAZJRREIRESDFE— R ERE AL & 09 77 %5 &0 fogm K R AE
A, FlayhEwaRa, A, QIYSDIK, F. & A4 (5.76. 11.52, 23.04 g/ (kg-d) | #=
4uir3n [30mg/ (kg-d) ], #H8 R, #EF 12 Ak, LRELERXA—KHEN, MEWaE (FBG),
FK R SRk . iR VA ROR AR HEAT 240 R B G (24h UPro ), #ibfiiF & a (GSP ). & ALE (SCr).
ffkF R (BUN), 4285522 5 (HE % & Masson £ &, ), &AL 8B4 4547 | 2 A LEs (SOD)
EH. A8 (MDA) 4% | #9#%ml; RJA Western Blot &4 4142 Nrf2, HO-1. FN & & & ik
KF, Sgrsaeiem FN R G, GR LHEwalars, BAAKAKERE, REZTARK
K& % (P<0.01); Bld4 (RlI). 24 h UPro. FBG. GSP. SCr. BUN &KF+#3 (P<0.01); %
AR R HARARIE R . ARG A, FRER EEeeZE, RERESRI S (P<0.01); &7F MDA
SERFI S, SOD FHEEFBHA (P<0.01); BaL ¥ ¥ Nrf2, HO-1, @itz Nrf2, FN & & & ik
KIFAZG, EFNEZORAREFE M (P<0.01), HHEEA ML, QIYSD &F =485 4iy3ea K Kk
BEVEKER Y (P<0.05, P<0.01); RIl. 24h UPro. FBG. GSP. SCr. BUN K- F—=% 2 Z T
% (P<0.05, P<0.01); B4R T 2 BRI ARENL L E@RZERY, KERABLTE (P<0.05,
P<0.01); £k MDA 4% V. SOD &3 (P<0.05, P<0.01); B4+ 8 Nrf2, HO-1. etz
Nrf2, FN & & & & K-F F % (P<0.05, P<0.01), B FN & @ fm "y (P<0.05, P<0.01), 5%4ii)3e
arbs, QJYSD & #&40 DN K . FBG. GSP KR-FH4&K (P<0.05), *+BE44 HO-1. Zmhets Nrf2 K-F
Ak, FN K EF (P<0.05), it QJYSD A3 % 3 DN KR B 4842 Nrf2/HO-1 43 5@ % & 1k,
WBARIRBA AL S, AR BES, RERFUREMBR I, LEFHgrsss,

KPR EAFR B BERR B Nrf2/HO-1 25 i@ % ; R AL ik
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ABSTRACT Objective To investigate whether Qijing Yishen Decoction ( QJYSD ) can protect the kidneys
from oxidative stress injury by regulating Nuclear factor E2 related factor 2 ( Nrf2 ) / Heme oxygenase-1 ( HO-
1) signaling in a diabetic nephropathy ( DN ) rat model. Methods The rats were administered with a high-fat
and high-sugar diet combined with a one-time small-dose streptozotocin injection. Rats were then divided into a
normal control group, a model group, QJYSD low-, medium- and high-dosage groups (5.76 , 11.52 ,
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and 23.04 g-kg'-d”, respectively), and a valsartan group (30 mg-kg" -d™"), 8 in each group. After
12 weeks of treatment, general situation indicators and fasting blood glucose ( FBG ) were measured. Urine
and blood samples and kidney tissues were collected to assess metabolic indicators, including 24-h urine total
protein (24h UPro), glycated serum protein ( GSP ), serum creatinine ( SCr), blood urea nitrogen ( BUN),
histopathology ( HE staining and Masson's Trichome staining ) and oxidative stress injury indicators | superoxide
dismutase ( SOD ) activity and malondialdehyde ( MDA ) ]. The expression of Nrf2, HO-1, and FN in kidney
tissues were assessed by Western blot, and FN protein deposition was ALSO assessed by immunohistochemistry.
Results Compared to the control group, intake of food and water increased and weight decreased in the model
group (P<0.01), the RI, 24h UPro, FBG, GSP, SCr, and BUN significantly increased in the model group (
P<0.01) . Meanwhile, the glomerular volume, mesangial area, renal interstitial inflammation, and collagen
volume ratioalso increased ( P<0.01) . Further, the serum MDA increased and serum SOD activity decreased
in the model group ( P<0.01) . The expression of total Nrf2, HO-1, nuclear Nrf2, and FN protein and the
deposition of FN protein in the kidney significantly increased in the model group ( P<0.01) . In comparison
with the model group, intake of food and water decreased in the valsartan group and the QJYSD groups in
a dose-dependent manner ( P<0.05, P<0.01) . Further, the RI, 24h UPro, FBG, GSP, SCr, and BUN
decreased ( P<0.05 , P<0.01), as did the glomerular volume, mesangial area, renal interstitial inflammation,
and collagen volume ratio (P<0.05, P<0.01) . The serum MDA decreased and the serum SOD activity increased
in the QJYSD groups and the valsartan group compared to the model group (P<0.05, P<0.01) . In the
meantime, the expression of total Nrf2, HO-1, nuclear Nrf2, and FN protein and the deposition of FN protein in
the kidney decreased significantly in the QJYSD groups and the valsartan group ( P<0.05, P<0.01) . Compared
to the valsartan group, FBG, GSP, HO-1, and Nrf2 in renal tissues decreased in the high-dose QJYSD group
(P<0.05), whereas FN was increased (P< 0.05) . Conclusions QJYSD can enhance the intrinsic ability of
antioxidants by promoting activation of the Nrf2/HO-1 signaling pathway to alleviate renal injury in DN rat model.
Therefore, it can improve renal tissue structure and function and delay the progression of renal fibrosis.
KEYWORDS Qijing Yishen Decoction; diabetic nephropathy; Nrf2/HO-1 signaling pathway; oxidative stress

WE R B (diabetic nephropathy, DN) J&#E
JR ¥ (diabetes mellitus, DM ) = % 19 33 1L 45 9 &
i, B M I 0T B ) B R AR R DL
(R JR R 22— DN B4 (135 B 2 AR = B2 BUAE B /N BR
BB /N SE R R . R SE G A L B /N R) BT
YA, SLRREAHRIE M, ZFETEE YRR
W BT, DN (ALK R SR .
FRARIZRAL . 1 U S A 2= W TR LA B B O i 37
SIPAE U G = A LTS O NG L = 1 95T
%) 48 A IO A5 405 % hn 3 DN i e 6 B B %
B 5T E2 M T 2 (nuclear factor erythroid-2
related factor 2, Nrf2) / Ifil. £I & il % B -1 (heme
oxygenase-1,HO-1) i /& — S5 2 MU AL (L
5 DN WL B AE

HT, AR B 2E%T DN AT Jr =t 28y 2 il il
Wi, W . BT IR AR S, (HIR T AUR
ANHARGC PRI R E AN &R, PR HA 24
ST, TR, ARSI S A
% ( Qijing Yishen Decotion, QJYSD) J& i JEEE Rl

R 25 B T 2 — 2 Bt o SO 04 1) i R ik il 22 46 7
ik — W% QJYSD Xf DN i A HI &b, A< F
FE R e B TR IR G /N R B — W 3 S DR A T R
( streptozotocin, STZ) 55/ DN K RUALAL, M4
TR A& QIYSD {447 DN B 4H4, SELR 5 4T 4k 4k
AT ML

PR 7%

1 Y 4~6 it SD K 48 H,SPF 554K,
A5 (90+20) g, WEFf4m 7% T H PR RIS 50 50
s [EES, YEATIES : SCXK- (it ) 2012-
0002] . AHFFT IS e (1) Sl S5 T A 5 BRI AR AS J R =
BERZESIYIME TS I 23 A% AEME (No. 20200520 ),

2 Zj¥) QJYSDHiERK30g #HK 159 JI
409 NS9O g Ul A N 259 B Ok ) B AL
JBRE A MR TR = e 25 (i A B2 w3 43, ik
ST # R 1902001W, ¥ k5. 1806001W, I
. 1901001W,, N2 . 1812001W, 3 43 il 4% iE
TS-Z-PC-0214-003, TS-Z-PC-0209-003. TS-Z-



- 457 - FRE PSS Ak 2022 4 4 H A 42 5 4 19 CJITWM, April 2022, Vol. 42, No. 4

PC-0076-003 . TS-Z-PC-0601-003 Fiif Fiks S4% . 4
VO (RS, FiA% . ARk 80mg ), %t Novartis
o], T ERERR S MHE S — BB, it
X1913, K Fi 45%kcal = I 1A #l, 3% [F Research
Diets.Inc, #lt'5: D12451, STZ, [ Solarbio 2 ],
#it5: S8050,

3 FEGARIALAS  AriEmansz i (0.1 mollL,
pH4.5, JCH ¥ W ), ' E Solarbio 22 7], (#it =
C1013), HE 5 &%, (4t*5: G1003 ). Masson
YR ESE, (5. G1006), ¥ A [E Servicebio
2wl BN BT ik, b [ Affinity 22 B, 4t
5 AF0639; f H1L HO-1/HMOX1 #t &,
Proteintech /A #l, #t%5: 27282-1-AP; Hudi %472
% [ B (lamin B) Antibody, ' [ BIOSS, #t 5.
bs-24328R; i B -actin HifAk, H[E BIOSS, 5.
bs-0061R; 4t 4F % & 1 (fibronectin, FN) $T{&,
¥l Abcam, L5 : ab268020; LI Pt 1IgG P,
1 [E Sino biological, fit*5: SSA004; RIPA & H %
fif, (4t . PO013B ), BCA &AM E M E il &,
(#t=5: P0012 ), SDS-PAGE ¥ it fil it &, (it
5 :PO012A ), 4fEA%EE -5 A AR i atn &
(4t : P0028), ¥y A 38 = KAEY AL A
WLEF (creatinine, Cr) Wi il &, (4it*5 CO11-2-
1; X Z A (blood urea nitrogen, BUN) il & i 71|
&, (b5 C013-2-1; HifkiiH & A (glycosylated
serum protein, GSP) il & i:5fl & (it : A037-2-
1). W (malondialdehyde, MDA ) il &7 &
(#it 5. A003-1-2), Atk ¥ B L ( superoxide
dismutase, SOD ) ikl &, (#Ht'5: A001-3-2),
Yo B v R R A ) TR ST BT AR RO,
HN K AN FE R A BRA A, Hit*5: 30500, 1k
IR EHEOHL, 3£ Sigma; HLIKA KL Bk, SEIE
Bio-Rad; BX #¢ ) 1F & i il )2 CellSens Standard
& 1% R L34, H 7 Olympus; k2% &6 AR 1L,
Odyssey Cls; Ifil #5 {3  fic 2 i pE 48, B+ 2[R
(Roche ) 4R R4,

4 ERERYH T 48 L SD KU MR FEAL
BUF Rk 8 HOMIE R X IR4] . 1F 6 IR 41 KB
T U SR, HAR KRBT LSRR 5E,
FRar 4 J8. 40 e XA KERZE | 12.h, AT U
35 mg/kg STZ (RlRIRE 4 ) s8R FFBEIR AN SR i
W CIEFAU IR ) IR s 5 1 1 iSRS 3.5,
7 RIE KRR K ELINE, AA 2 & 2 RELE
MPHE{E > 16.7 mmol/L, JiIAk DM K RUBER R o

4 JHJGWEE T DM KR, # 24 h JREEH (24 h
UPro) >30mg, 4% DN K BB a3l 1, i
H5E Ry 1) K B4 R B LA 71k 40 B A2, QJYSD
K. . ERIEA, Sbng, S48 H,

5 THimk % (S ky) O A
A — KA QIYSD Hfighrifesl &4 5.76 g/ (kg-d ).
AR, QJYSDAK., . mflEAd s H KR
HEE R EMRR FRERIE 1, 2, 4 1%, BN 5.76,
11.52, 23.04 g/ (kg -d). Z5vbHH 4% I8 0t 75 vk 4 58
204D AL AR H K R E R 30 mg/ (kg - d ).
BRI TR, BREEIMTES, H 1
W, FESEIEAT 12 JH. 5 HOWLEE R BURE R s B Ho A
— B

6 Wk HES 12 A, 0 RERARTE
PR POk IR ST A SR T KL 24 h
JRUG, WA R AR ARAOK, RIERIE T . B
YR, JFCsRIRE . JRIET LA 3 000 r/min,
FRBEOE, W L, 80 CHRAEEH, AT K
W PREE AR BE . sl AR BE AT I A2 A R B s I A
(fasting blood glucose , FBG) M GSP., FArf K
K 2.5 mL/kg 2% S FC 2RSS, T ER KR
i, WM, A -80CHAT, FFHKM SCr, 1L
7% BUN, GSP, SOD. MDA %45tr. Ffijm, kK
RACE IO B E, A BRI EEE T 4% 2%
R, HTEIFHZ2U%HY: (HE J+ Masson Jefd )
DA S SR GRS AT 5 T4 B B DD I St B A TR
i, Bl R -80 THAE, HITHEEKI

7 KRR A

71 B4 EERA FALEEE, &
FERRBI K . RSB A Y LR
4um BRI R, H4E HE. MASSON HIR 7] &1 e
PHATY (S, AR YI A TR T, 2/REHLEE
5ANEEILEF ( x 400) #EATRHMESEH, T E
41 Masson 1145, KH Image J 1E R

721 24 h JREFAKI R -80 T kA HL
vk ERbf# S, SR Quick Start Bradford 1x Dye
Reagent ( Bio-Rad Laboratories, USA) iz 7 il 5
PRI FIVRIE, FEE1T 24 hUPro 18, & AT .
24hUPro (mg ) = JREEFIHIE (77) x 24h JR# . 11
o HER R B 5 PR T o

7.2.2  IMRHICHEARRGI i3 A -80 “CUkAEHR
L UK B RS, SEPAAR S AR £ 2 S A SCr
BUN. GSP. SOD L % MDA 24845,  Fr A1 ¥ 1y
P BRI Sl T T
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7.3 Western Blot & £ ill - 5 T WM %8 QJYSD
Xf DN K Bl HE Nrf2/HO-1 38 B /9 52 W, K H
Western Blot i & il #H OC & 1 £ b, K RUE K
JT 43 5 R RIPA 24 i W 52 B 2 11, % ot 2R 1
P R S P R . R . iz H BCA AN E &
Hw R, FEPL|WT: 55, kRH 10% SDS-
PAGE 7 i it M Uk, Z7r B 8 A Hok, ¥ 0 &
J5 i R &= PVDF B, JF 7 DL 5% M AR 4
W= R B M 2 h; RS T L — 4t Nrf2 (1:1 000
i B& ). HO-1 (1:1000 % B ). FN (1:1 000
k) 4 CHELR; KH, TLIHRP fRidifR—
Pt (1:5000 Fike ) FilRIFE 2 h; fa, RAMLFEIOE
BT AR 52 . R Image J 344 Hr
KA, R ENED SHENASEAKEHEZ
L, PPAbIZER A SRR

7.4 REEAERD FN R HRE O TWER
QJYSD Xf DN K EUE WELF ki sgm, R el
LRI FN S RGO . F20RNT - |5k,
FEALAEDI R (4 pm) WS 2K, RAMFER
PR EE il (pH 6.0) #HETHRIEE, 3% XA
K VR BELUT P 5 o AR i, I A a3 3 PAT 5 HAR
FLA—%0 FN (1:500 # B ) = i F 30 min; &
Ji, TULHRP FRCH R P EEMHE 30 min; &
J&, K DBA R, YL L K G £ R
TOLEE T LS, Bk A BEVLEH 8 & 1 B L Y
( x400) #1758, KH Image-Pro Plus system
A3 b e G BH R T AR R P YO R A, PRASG FN
EERIE

8 Hiiteririk AWFRITA LM R
3 K. KM SPSS 20.0 GEit ¥ Hr s i didls, #
B EIES 0, RH X s ik, K5k HA N
BRI EMT, #7257 WEAT LSD K% ; #7722 A5%
U2k FH Dunnett's T3 k%, P<0.05 AN 2 %A 4it

H R

1 KRB BB (£ 1) IEF 0 REZH K B #h
AR, Wb, LB, KE. kEEl Kk
POKEIEH . BRI BURSHCIRES 22, s, &
BARAL. CEEERR, SIRITARERA . . KB
AR BRI K A N AR B ol . 5 0 0 IR
Feds, ARV R RRUARE R, IR E R DL AR K R
(P<0.01), SR, QJYSD . @&l &g
SVD IR R R i DA R R oK = s b (P<0.05,
P<0.01), AR ELH BN, Z2RTEHITFE XL
(P>0.05). QJYSD miflEHIRER. RKEIKT
QJYSD fi55f &= 4 (P<0.05, P<0.01), W/KmIRD
F QJYSD 4l (P<0.05),

2 BFHLUEERFMEE (EI1, 2, £2) HE
EERUNE 1 PR, I XHRA KBS NRGETE A
IEH, EHBTSE, B/ANEHEEEST, RSN
BT o 5 0E X R b A, BORIZH R U ZNERIARFRIE R
RIEX A, B AR D i R AR SRR
Fbds, QJYSDK. . @l ik gl S A vb Al R BV
ANBR L CEINE B IR RSSO ST, B NER R
DXHEAE B NER ARG A I 240 A

Masson 4 {0, 45 B 4N 18] 2 A7, 78 1F % X IR 20
KEEHLU, R i m H R EE RS
INER B NVE LRI L R IX . 5 IE R R4 H
B, BT K ERENER, B/ANE R, REX
DL K ) 5T e Dt 4 A DURR B S B . SRR
B, QJYSDAL. . il g K A v 3 2R BB /D
Bk, OB/NVE LR, ARMEIX LR B I S R S AT 4 T
Rk 2. Masson Je a2 g St ing 2 i, 5
IEH T IR e, AR A R U A 2 R A AR 4
W (P<0.01); H5HEAIZ L%, QIJYSD k. .
5 791 e 4 R AU 3 A KRR 2 B D A R A B0
/B (P<0.01); 5 QJYSD ik %I & 41 [ &8, QJYSD

x1 FSAKRBEBSE 12 F8EKE. KERE. JOKEKPE (xxs)
2051 n K& (g) Y [gf (kgd) ] Yok (gl (kgd) ]
IEH R 8 495.33 + 41.46 40.74 + 4.63 69.02 + 18.89
HAY 8 303.13+28.77" 164.13 +21.73" 750.94 + 92.84"
QJYSD i & 8 348.71 + 87.26 146.24 + 17.04 589.05 + 52.82
QJYSD ik 8 36143 + 46.84 12977 +9.89 44 538.72+46.78"
QJYSD 7l 8 368.22 + 52.46 107.69 + 13.50 4 458.68 +29.26 ““4A7

Rl 8 354.00 +41.40

122.91+42.58" 531.13 + 148.5¢.°

TF: SIERRA AL, P<0.01; SHUB4IHE:, » P<0.057,"" P<0.01; 55 QJYSD RFI@4A 4, *P<0.05, **P<0.045% QJYSD i

WA, ©P<0.05
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T AIER A IRAL; B T4 C 2 QIYSD KA &=41; D
QUYSD il Hi4 ; E y QIYSD wmiffliidl; F RSl A §isk
B o B NER AR X 3 AR

1 FAHKRREE 12 )8 HE B4 ZULE (HE, x400)

LA ER )
B2 SHKEH 12 FEHZ Masson 447, (Masson, x400)

®2 HARKFHLIREAERDE (%, X+s)

417 n JB AR

1EH X R 8 0.40 +0.26
Fi 8 22.69+2.77"
QJYSD fHI 8 19.62£2.14 2
QJYSD Hl 8 16.36 = 1.54 24
QJYSD 555 8 15.70 £ 1.21 ~44
Avbin 8 14.53+2.60 244

T HIEW X R4, "P<0.01; SHIMAI I, 4 P<0.01;
1 QJYSD il L4, *P<0.05, **P<0.01

LR B AU A SR AR R ok /b (P<0.05,
P<0.01).

3 K4 KE FBG, GSP KV (£3) 5
TE 0 BEAH A, KA ZH FBG A GSP /K F+ i
(P<0.01); SBiAIH b4, QIYSD H. &l &
H FBG # / # &# 20 GSP /K V- # T % (P<0.05,
P<0.01); 5 QJYSD ikl & b %, QJYSD &
4 FBG Al GSP /KPR, @iibIiHgl KE FBG
K T & (P<0.05, P<0.01); 5 QJYSD |
R, ik KR FBG JHiE £P<0.05); 5
QJYSD gl mdl b, @ivbHdiK il FBG, GSP
s (£<0.05),

47 FHRBRIRWE . M AL G BRI 25 S EAs
(K 4) HIER XA e, A4 KB RI, SCr,

*3 HHAKEMEF 128 FBG. GSP /K- [1#g

(mmol/lL, x+s)

25 531 n FBG GSP

TEH X HR 8 6.03+0.29 1.00 +0.06
iR 8 30.63+2.57" 2.59+0.22*
QJYSD f&k#l&E 8 28.42 +4.11 2.34 +0.06
QJYSD i 8 26.83+£1.32 44 2.34+0.11
QJYSD FiklE 8 2460+ 1.63 2044 2.15+£0.47 244
AV 8 31.30£2.494°° 2.56+0.18°

e HIE# R HRLL LA, *P<0.01; S5EIHI4] ik, “P<0.05,
44P<0.01; 5 QJYSD 1|k 7 & 40 W 4%, *P<0.05, *4P<0.01;
5 QJYSD H F 4 I B, °P<0.01; 5 QJYSD & F it 4l b #%,
® P<0.05

BUN. 24 h UPro ¥7t# (P<0.01) ; SR L4,
QJYSD ik, . @l v KR Rl & 24 h
UPro B&{I%, QJYSD v, &5l i 41 K 4 b3 21 SCr,
BUN [% fit (P<0.05, P<0.01); 5 QJYSD ik 7 &
4k, QIYSD . milEdl R, QJYSD &
F 440 SCr A%, QJYSD 7 1 20 M 4 vb 38 2 K
fil. 2 4h UPro Ji /> (P<0.05, P<0.01); 5 QJYSD
A g, QJIYSD &4l RI B, QJYSD
e R R 2H S A YD I 4H 24k UPro 70 (P<0.01); 5
QJYSD &l 4 AL, fvbIH4l Rl. SCr J 24 h
UPro [&{% (P<0.05, P<0.01).,

5 #4117 SOD I #: il MDA 5 45 51 e 4w
(#£5) HIEWX AR, B4R RIE MDA
T, SOD IEPEREME (P<0.01), SHEAIL] b,
QJYSD ik, . @il gl e 4ivbIH 2] MDA &5 5 TR,
QJYSD =2 4y SOD wWh i = ( P<0.01),
5 QUYSD ikl sl b, QIYSD W, @il e dl K
HvbiHZ] MDA K, QJYSD M4l SOD i
P 1 5 (P<0.05, P<0.01), 5 QJYSD | & 4
Fee, QJYSD i H2H SOD i M 5 (P<0.05) ;
5 QJYSD = il it 4 e f, Vb3 SOD i P AR
(P<0.05),

6 4541 Nrf2, HO-1, 4iffi#% Nrf2 5 FH &k
(K3, #6) HIEWXHR4 i, BRI KR
B 2121 B N2, HO-1, 41 g &% Nrf2 %3k 52 5 7t
B (P<0.01), {H40 5t Nrf2 Fik JoHH B 728 4k, 2%
SIGEIFE X (P>0.05), S5HAI4] e, QJYSD
MK or . R R 2 AN VD HEAE K R 4 4P i NIrf2,
HO-1 FI4iffi#% Nrf2 iy RIA A FHmr, L QIYSD &
) 2 £F R0 45 70 3 2H 40 R Nrf2 3635 TR (4P<0.05,
P<0.01). 5 QJYSD ikl bis, QI¥YSD . &
2 M AV 2 HO-1 Rk 5, QJYSD ., &=
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K4 HBHKRBIEFH 12 FRI. SCr. BUN. 24 hUPro /K3 [

(X+s)

213 n RI (g/kg) SCr ( wmol/L) BUN (mmol/L ) 24h UPro ( mg/24h)
IEH IR 8 6.81+0.68 10.63 + 1.38 8.06 = 1.69 11.92 +1.07

Y 8 12.88 +0.80" 50.78 + 15.32" 39.65 + 10.44" 64.23 +8.15"
QJYSD ik 8 12.05+0.50* 27.11£3.10 29.56 + 11.24 54.39+ 554"
QJYSD il hE 8 11.31+0.32°4 21.32+3.39° 22.46+3.96° 48.87 +4.48%°
QJYSD Fi#l 8 10.49 £ 0.50 “**° 16.76 = 1.89 "4 19.92+2.26" 29.86+6.18 " 447
fiybin 8 11.34+0.78°°° 2257 +1.87°° 23.90+5.29" 35.75+ 4.88 A 440®

T FIEWXHRA R, "P<0.01; S L, ©P<0.05, ““P<0.01; 5 QJYSD fiLHI#4 iz,
rha L, ©P<0.01; 5 QJYSD gl ki, ®P<0.05, °®P<0.01

K5 HHKREIEFH 12 I MDA &&. SOD
WHPEAKF A (X+s)

ZH 5 n MDA ( mmol/L ) SOD (U/mL)
TER R 8 2.29+0.59 225.98 +29.98
LAY 8 5.95+0.61" 172.28 +3.91"
QJYSD fikflE 8 467+0.83% 179.34 + 11.27
QJYSD H#IH 8 3.43+0.63 244 185.68 + 7.50
QJYSD &l 8 2.65+0.38 ~44 202.97 + 3.38 £4°
Hiybin 8 3.12+0.97 444 189.26 +6.46 ~®

Fe SIEW AR R, *P<0.01; SERI4] A, “P<0.01;
5 QJYSD K& 4 b #, *P<0.05, **P<0.01; 5 QJYSD 5]
L, P<0.05; 5 QJYSD gl ki, ®P<0.05

A

B C D E F

4P<0.05, **P<0.01; 5 QJYSD

F 4 A Nrf2 FI40 0 4% Nrf2 263k 5, QJYSD
) A 2 40 M Bt Nirf2 3% 3k 1% & (P<0.05, P<0.01).
5 QJYSD H il g4l e, QJIYSD & i i 4 HO-1
FIk B EFE, HUPHY4 HO1 ., 1M Nrf2 ik
W FERER (P<0.05, P<0.01), 5 QJYSD &4
Fbd, vbIHg HO-1 K 40 il A% Nrf2 ik i & B IK
(P<0.05, P<0.01),

7 A4 FN kDL AT ZE R bi (K 3, 4,
F7) HIEFIBA L, BRAARE4120% FN
FikTHE (P<0.01), SHEAIL L%, QJYSD k.
oL T 2 R VD A K R S PN SRk R
fit (P<0.01), 5 QJYSD 1§ 7l & 41 kb %, QJYSD

& Nrf2 SEPWEIse KD A 2 R AT 4L PN kb, (P<0.01), 15
HO- | © % o - 3 D QJYSD il 41 e, QUYSD & i 4k 4 K 4 v 3
i 41 FN % ik 4> (P<0.05, P<0.01), 5 QJYSD &
AU Nri2 | - G5 KD I LL#, 4RVPIHZ FN 3k (P<0.05), 4
T — A REAUZE R R, T3 BRALR B 414045 2 f FN
DU, HUVBE/NERRBEIX £ 51EH X A A,
YRIA% Nrf2 S e e e . 68 KD BT A1 K BB 2020 PN OB i, HGSF 20l 23 1 7
, f (P<0.01), SHIEI4] L%, QJYSDAR. H. &
Lamin B e ————— ©* <0 FUBH ALK BB 4140 h EN YRR D, LT
FN it e 263 KD PP ERAR (P<0.01). 5 QJYSD il 21 LA,
QJYSD ', a2 K AR v dE g FN DR,
PAC |ERCEBSES . 21D PHEE ML (P<0.01). 5 QUYSD R I
3 Uk BUE Ik B, QJYSD il A K A vb gl FN O sk >,
F6 SUUKEUERTM N2, HO-1., 41T Nrf2, 4H: Nrf2 (35K P 1L (X+s)
2153 n &b Nrf2 HO-1 A5 Nrf2 A% Nrf2
TEH X 8 0.1075+0.1171 0.1151 £ 0.0013 0.1998 + 0.0075 0.1054 +0.0275
R 8 0.2043 +0.0176" 0.1540 +0.0011* 0.2367 + 0.0020 0.2081 +0.0187"
QJYSD IG5 i 8 0.2587 +0.0306 * 0.3113 £ 0.0013%% 0.2485 + 0.0064 0.3446 + 0.0616
QJYSD )i 8 0.3768 +0.0348 ““ 4* 0.3341+0.0024 ~ 244 0.3385 +0.0356 0.4849 + 0.0272 “~44
QJYSD FifiliE 8  0.4803+0.0280%°** 0.4645 + 0.0014 274 %°° 0.4702 + 0.01644 "4 0.4957 + 0.0601 ~FAX
AvHIH 8 0.2801 +0.0372 " 0.3160 + 0.0021“~°°®* 0.4258 + 00088 0.3942 + 0.0697.“"°°

F: SIEH SR A, "P<0:01; SR A, ©P<0.05;, ““P<0.01; 5 QJYSD ka4l iz, “P<0.05, **P<0,01; 5 QJYSD

PRI LR, ©P<0.05, °°P<0.01; 5 QJYSD

i

420 [hEE, ®P<0.05, ®®P<0.01
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TEPERIEVENR (P<0.05),

ok sl o

Kl 4 KHKEFHL FN Red by ® . ( x400)

RT OBUURREH 12 ] FN EHRIB LCFEDLEE 1L
KFHE (Xzs)

21151 n FN ( Western Blot) 10D ( fEdifk )
IEH X R 8 0.2297 +0.0012 12.74 +1.86
FRiAY 8 1.0184+0.1109" 41.29 +3.43"
QJYSD f#IHi: 8 0.8771+0.0452° 31.11+£3.13"
QJYSD il 8 0.7678 +0.0868° 26.47 +2.01°4*
QJYSD #lH: 8 0.6076 +0.0575°4° 21.43+2.15°4°
Hiybia 8 0.4803+0.0506 “*°°®  19.09+1.19°4°

0 HIER SR LA, *P<0.01; SEIAIZ L, “P<0.01;
5 QJYSD 1k #) & 4 b 3, *P<0.01; 5 QJYSD % & It #,
©P<0.05, °°P<0.01; 5 QJYSD &l ki, ®P<0.05

Wit

AN, DN FHEE HA, BT
H, BT KT SR O THIEAE T A
UG 5 LB 3 e v SR i T O W T R R T
“E MR JEWE; LR A A B P LAY,
FEAHHLN M | FIRE | (it w4 R 7 (=
U= ) R E B B R, HEHE
APHEEEHE, G, AT EE R,
HAMFLH” O B E R, DN FTELE 5
Uiy “H MR Y, WEMR AR )y, B
TEPIRIRZ, HOARTF DN LIAME IR . I MAsss . 35
AARHER T AWTFENERR QIYSD 2R R F AR
J7 DN AT 2 AR R 225677, s, FRF. T I
AT BRI . Her, SRR b TR A, A
T, 77 A2 s BORANTIREA, @R, T, 45
SR, fll, R, AT IR I
SIEMATR, ERURIE, ROTH 2. WS,
DI 2 DN “ROBEIE” R BRS, TE—E
FERE | SEZE DN B 2T 4E 4 et A

DM Sz R L f5e 6 UL A AL 23 SR P, i
By RAEXPUAARA R e, LEIRRRAA LN, £
B 2R WE D LSRR T o 3 s T
AP ECE DR AU B R Az i, R RBEZ ™

A U2 RFSR A W], QJIYSD Al LI/ 4% DM
KRR AR LT 5 P 0 T A AR P R 3 Ak
Y, WA st 25 1~3 JE A2 IR, A R
WL DM #8452 —, fEARSZEH, QJYSD #45
14 DM KL QJYSD “=Z—/b" BEdk, AL
WA SO AR I 35 2R K, DR RS e B A —
SEVEF, b DA R B L U A

DN J& DM EZ Rl I AREZ —, LA ARG
. B IREZ B EEIR KRB, AL RER,
QJYSD #] L ik # DM K [ 24h UPro, SCr. BUN
SR, R4 TI6E. DN B R R, 1T
ANERIE A S BRER A 5 IR R 18, AT i B /NER
KO /INVEBECEIG R, ZRIBEIX I ) 16 A A PR AR
PEBERFEEE R IR, 5 AT B NER AL | ()R
Y AL DL S INE AR SR B, A REF )
Aol " ABFTAS R — 2K, QJYSD At
B NERRFBURE R . ZR BRI A | TR R R 2505 T A
ARFEEE, MIMAESE DN s e, ik, QJYSD X
DN FIifig. WAHLURMY B AYUEEER, MIiEs
B AR P AR

AL IR AUAR N I 22 A4 ) 6 P 4E (reactive
oxygen species, ROS) 5N iHEAIEGRA S ER)
PIEREON . ARTETST A, AL DN &Y
FEHLH " BERRES nl E ROS AT 1Y,
T DNA, AR A L, R FEHRAE,
FEEFRANE ", MDA 40 IR Bt B ALY,
SOD J& % A i HLiE b7l Z —. MDA il SOD 1 h fi
ML ROS /K3 6 R ' LR & A 35 51
AALNET, SOD & uus/, MDA =A:3fn, MDA
P YR T SOD i kRR 1O, kA T
SIS IR 2 RIS R L, 75 DN K RIE
MDA &1 B F1 e, SOD Wi ERA BRI, 35 HT b
W4 A —% ", QJYSD T LAREMI DN K RLIMG
H MDA &, 1901 SOD 35, Wi i 4% 48 Ak 17 1%
Xof B 4547

Nrf2/HO-1 {5 53 I &0 A Ab N T 22 A 53
B, Nrf2 255 i 42 5122 00 240 I AR 3 14 i S A
T2 CUHUAR L A A AL BT, N2 iR
Keap1 fift &S, R E4iuid, SPiafblaibass,
POE T I HO-1 S8 N TRME B4R AR B R 258, Ltk
W Rt B ) ROS® ez ML S Ak I 84 10 R I
AT SRR, DN KRBH80h, BN, #
Nrf2 Fil HO-1 2588 11 22 35 /K - 52 B 4 i % 8 T g
LA SR AR S0 e A B AR E RO A G, XS
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Zhu 19455850 Y, QUYSD AT L EH N DN K
FUBF A2 R Nrf2 25 11 5% Nrf2 ZE 3Rk, M
I Nrf2 2568 . 5346, BFoe s ik — 4 iR,
QJYSD JRA] LI i DN K BUE g8t A 1L 577 HO-1
FEEHRIK, DLESSREN, £ DN KEH, QIYSD
Al DL i Nrf2 &% 5 8%, R i HO-1 R 1 3K 35,
MG SR ATLAST E AN L fiE

4 fifL i 4h K& B (extracellular matrix, ECM )
JRaA R DIINTiN 3 A R P Si  € y= A i A Ay
M, FN 241 sr ik mp) FEAME A Z—, HEF
SO, PERATREA B R E s FN 2L HEE /N
ERBEALAY ISy, 7T RS e L B R R 12,
BEIREE S, o B A Ak 2 B IE ECM TR 3
m, BERBEXY 5K, RASH DN, ALy
FEKW, 75 DN KRE420%, FN &EH EKBKF
wE, HB/NBR R B X ORI B, R E
PRBE AT B 2T AL RS, X 5 2 R I 5T 45 SR —
7, QJYSD Al LU 4 DN K BUE 4140 FN i %
R RUIR . DL ES55RM, 78 DN KRB 414
QJYSD A] LA—& B L3 ECM i 335 DL i
H, EREE NEREE K, BGE B /NERTIRE, ELE LR
Hefb it

AT, I E25%0347 DN 2 LAl o . 1
FERE, MICEEAZE . 2 5 DM A I8 E ok
Wiy, HfFRERrstE REEAR, BT HBIZR
1B TR 0 AL IS I 0 = fa KB A BE, AR
A R M ER R RGEREYN . S0 HE TG R
FHIMmAE Sk 2 T2 R4EH00], ME N AIESE H BRI
2, HAWDIRER, RS ReEH. AR
By, 76 DN KB, QJYSD ( & H| B HMitt ) K4
VP ATE /D 24h UPro HEit, B#{I SCr. BUN 457K
-, R SR B, G LS R AT BE s O
Al 2 Nrf2 (A% 36 RS, B4 HO-1 S8t Ak
Wik, WEsRAUATT AL BBE 1, MESE AT 4EAL
R, AL, QJYSD 7E—EfLEE ik B AR I
B, NI A& FEJR T Mo . SRy B ThaerZi A 1EH, 5
SR 2 B A IR RS

AR ST T QIYSD XF DN K il Nrf2/HO-1
i B VR AL, 2 BHI% 7 AT DL GE o A i Nrf2/
HO-1 il i %k, MR HLIAR BT A AL i ag 1, M
VR B A, O A S TR, SEZE WS AT
e E R HL AT AR AR M AR, 76 %E 2% DN g B e 1
RIELEA IR, MIGIRRN H QJYSD 797 DN
PEAESE— 25 Bl BSAKYE , A b B2 25 F0E AR
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