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[HE] HH HITZFHE B(PMB) SRR B G MILE . g O s . BodEod £
B (B BRI AR (NRK) =52, 4 20 il 22 b B 5 SOR R 430 25 O IR L O[] 50 & CAIR5R 2 (200 pmol/L), H 7 &
(500 pmol/L). &7 HE (1 000 umol/L) 20 JPMB 2H . PMB+ 11t 2235 B %) #H (0e-NC ) 2H (PMB+o0e-NC 21 ). PMB+
3 FIAIH T B2 #HEH T 2 (0e-Nrf2) 2H (PMB+oe-Nif2 2H ), 25 (A% FRAH AT 2540 o 3 b 951 ; PMB 45 5
HEAH 25T AR MR BE PMB -9 48 h ; PMB+o0e-NC £ . PMB-+oe-Nrf2 £H 4543 5l YL BAPE T BB 244 | Nief2 53 323538
AR, BL YL 24 h JE A 1000 umol/L PMB 4k4% 17 48 h. A48 3 N AL, My 42 5280 3 k. R4
HapE SRR & 8 (CCK-8) kil 2 M A ZE I 14 5 SR AR A AR A B T 00 s R 27, 77 - =4
P E — 2R HE (DCFH-DA ) ¢ YEHR 4TI G i PR (ROS) 16 5 SR FI 25 14 %003 BN IR 5 (Western blotting) ¥
TZHAE T Nef2 , /NZ REFEEE H (SUMO1) (13 338K T 5 RS FLDTE R I SUMO T A& i Nef2 1)
EHFRKT-. @ hscss « P 40 HMEME SD K, FBEHLEE L1550 R 1E 5 % B (IR S 15 0.9% A3
EhK ). PMB R FIHHH (I ETEST 9.3 me/kg PMB, 4 H 2 ¥0). PMB Hli 4l (I EVEST 14.0 mg/kg PMB, 45
F 2 %) F1 PMB & 544 (BB 49F 18.7 mg/kg PMB, A3 H 2 Y0, 5541 10 B, SR JTIMHBE S e W fHAEE (ELISA)
D72 1l /R 28 &0 (BUN) FL 355 LI (SCr) K-, ] B 22 K BB S REFR 4 ; SR IR R 3K - M40 (HE) Je (o
K B AL LU PR O 5 SR FH Western blotting &8 G B 2409 Nef2 FiT SUMO1 9 28 FH 23k 7K -,
Z£R O QIESE . 545 AXT IR g, PMB GBI B AT NRK-52E 40 HE 58, 75 A0 0a 1=, 3
ROS 7K, 3l Nef2 . SUMO1 F1 SUMO1 &4 119 Nief2 (19785 (38K, L PMB 577 8241 525 o BRZH A Lo i 728
Ak T B S5 (40 B S B T PR (A ) £ 0.35+0.03 [ 0.98+0.09, ZE A T-% (%) : 51.87+7.59 [, 8.52+1.08, ROS
TGP (DS ) : 52.35+6.84 tb 17.37 +2.14, Nef2 85 33K (Nrf2/ B -actin) : 0.32+0.04 H. 0.84 £0.07, SUMO1
173K (SUMOL/ B -actin) : 0.54+0.06 Lt 1.33 +0.12, SUMO1 &4 () Nef2 85 113535 (SUMO1-Nrf2/ B -actin ) :
0.93+0.11 [t 2.35+0.34, % P<0.05), 5 PMB+oe-NC %5, PMB+oe-Nrf2 21 41 Jf 3 5 5 14 B W 32 785 , 40 0
P T 3H ROS 17 14 B 1 B AIG ( 4 i 7 3 P (A 1) £ 0.68 +0.09 [ 0.34+0.07, 41 ML I T3 (%) : 18.34+5.22
It 37.75 +6.53, ROS 1%k (DGR IE ) : 38.44+6.31 [ 50.79+8.25,3) P<0.05 ), @ Sh¥sLus . HiEHXTHRAH
L, PMB BB IR BRI BUN . SCr ZK-F A1 DI REHE 2L, P Nef2 . SUMO1 A8 I #7KF, LA PMB =557 4
ZH 5 T 5 6 BRZE R FE 48 £ B R (2 ( BUN (mmol/L) : 13.24+1.25 H 7.89+1.02, SCr(umol/L) : 797.37 +121.11
. 464.98 +86.63, 5 LI BEFE KU (/100 g) : 1.87+0.15 [ 1.45+0.08, Nrf2 2K 1 % ik (Nif2/ B -actin) : 0.31 +0.04
It 0.83+0.06, SUMO1 & 17235 (SUMO1/ B -actin) : 0.59+0.06 [t 1.24+0.16,34 P<0.05 ), HE 4L fa45 5 R
PMB fiEE S K BB ALURFA05, 4518 PMB @ MH SUMO1 4R Net2 JE 7N T K B 21k .
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[Abstract] Objective To investigate the mechanism of polymyxin B (PMB)-induced kidney injury in
rats. Methods (D Cell experiment: Renal interstitial cell line normal rat kidney cell (NRK)-52E in logarithmic
growth phase was divided into blank control group, different doses of PMB groups [low-dose (200 pumol/L), medium-
dose (500 wmol/L), high-dose (1 000 pmol/L) group], PMB+overexpression negative control (PMB+oe-NC group),
and PMB+overexpression-nuclear factor erythroid 2-related factor 2 (Nrf2) group (PMB+oe-Nrf2 group) according to
different treatments. The blank control group received no drug or transfection intervention; PMB groups were treated
with corresponding concentrations of PMB for 48 h; PMB+oe-NC group and PMB+oe-Nrf2 group were transfected
with negative control vector and Nrf2 overexpression vector for 24 hours, respectively, followed by intervention with
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1 000 umol/L PMB for additional 48 hours. Three replicate wells were set in each group, and the independent experiments
were repeated 3 times. Cell counting kit-8 (CCK-8) was used to detect cell proliferation activity, cell apoptosis was
detected by flow cytometry, and 2', 7'-dichlorodihydrofluorescein diacetate (DCFH-DA) fluorescent probe method
was used to detect intracellular reactive oxygen species (ROS) levels; Western blotting was used to detect the protein
expression levels of Nrf2, small ubiquitin-like modifier 1 (SUMO1); co-immunoprecipitation was used to detect the
protein expression level of SUMOylated Nrf2. @) Animal experiment: forty male Sprague-Dawley (SD) rats were randomly
divided into normal control group (intraperitoneal injection of 0.9% normal saline), PMB low-dose group (intraperitoneal
injection of 9.3 mg/kg PMB, twice daily), PMB medium-dose group (intraperitoneal injection of 14.0 mg/kg
PMB, twice daily), and PMB high-dose group (intraperitoneal injection of 18.7 mg/kg PMB, twice daily), with 10 rats
in each group. Enzyme-linked immunosorbent assay (ELISA) was used to determine blood urea nitrogen (BUN) and
serum creatinine (SCr) levels, and renal function index was calculated; hematoxylin-eosin (HE) staining was used to
observe the pathological damage; Western blotting was used to detect the protein expression levels of Nrf2 and SUMO1
Results (D Cell experiment: compared with the blank control group, PMB inhibited NRK-52E
cell viability, induced cell apoptosis, and increased ROS levels , and decreased the protein expression levels of Nrf2,
SUMO1 and SUMO1-modified Nrf2 in a dose-dependent manner. The changes were more significant in the PMB high-
dose group compared to the blank control group [cell viability (A value): 0.35£0.03 vs. 0.98 £0.09, cell apoptosis rate
(%): 51.87+7.59 vs. 8.524+1.08, ROS activity (fluorescence intensity): 52.35+6.84 vs. 17.37£2.14, Nif2 protein
expression (Nrf2/ 3 -actin): 0.324+0.04 vs. 0.84 £0.07, SUMO1 protein expression (SUMO1/ -actin): 0.54 +0.06 vs.
1.33 £0.12; SUMO1-modified Nrf2 protein expression (SUMO1-Nrf2/ 3 —actin): 0.93 £0.11 vs. 2.35 £0.34; all P < 0.05].
Compared with the PMB+0e-NC group, the PMB+o0e-Nrf2 group presented increased cell viability, decreased apoptosis
rate and ROS activity [cell proliferation (A value): 0.68 +0.09 vs. 0.34 +0.07, apoptosis rate (%): 18.34+5.22 vs.
37.75+6.53, ROS activity (fluorescence intensity): 38.44 +6.31 vs. 50.79 +8.25; all P < 0.05]. @ Animal experiment:

compared with the normal control group, PMB significantly elevated BUN, SCr levels, and renal function index, and

in rat kidney tissues.

decreased the protein expression levels of Nrf2 and SUMO1 in rats. The changes were more significant in the PMB high-
dose group compared to the control group [BUN (mmol/L): 13.24 4 1.25 vs. 7.89 £ 1.02, SCr (umol/L): 797.37 £121.11
vs. 464.98 £86.63, renal function index (g/100 g): 1.87 £0.15 vs. 1.4510.08, Nrf2 protein expression (Nrf2/ 3 -actin):
0.31£0.04 vs. 0.83£0.06, SUMO1 protein expression (SUMO1/ -actin): 0.59 +0.06 vs. 1.24+0.16; all P < 0.05].
HE staining results showed that PMB induced obvious pathological injury of rat kidney tissue. Conclusion PMB
aggravates nephrotoxicity in rats by inhibiting SUMO 1-modified Nrf2.
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Z R B (polymyxin B, PMB) &—Fh %41
W25, B HARE AR R, X R ESHCE 2 I
(Gram-negative, G) WA YLEAVEH, % H IR
IR PR TE R A SR L R, i TS
B AN A 55 A0 7, PMB Rl RE 5 ARG a2
B FEOE R R S — e ROV, {H AL
HIMARTE A . T E2 AT 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) BRI —
A B0 B s TR, TR 40 i N R R R 4 B AR AR
WORE R A AR = e AR R AR
W1, PMB i@ 2 30 i Nef2 DT REARST A BE 7, 76/
BRI B B Nz ZREE A 8 1 (small
ubiquitin-like modifier, SUMO ) {&4fij&—Fh 572 Z1&
ML Y A B A e A, B i A A SUMO 3
s H ok e AR L . AR
78, SUMO A L5 Nef2 SL4 {246, SUMO 4k AT LA
5 Nrf2 FORRAE T , o8 AT LIS Nef2 5 A A B

AHEAE VA S0z B g sy v, 91 DL 15 Z2 4
JL i e, B A5 DNA RS | 5% 5% R RNA A g LA
Koo 4D ABFSE B AR PMB 45 Nrf2
(1Y) SUMO & i 7 A8 B B AR AL, AT Ay ik PR
REEH

1 #BERE

1.1 J0sess

111 FEME SN 4 40 HEN: SD K
(8~ 12 J& %, 1A JFi 42 220 ~ 250 g), g H 7 0 A
FeAE R R A R, 9 7F AT IE S : SCXK (%)
2021-0027 ; PMB W H [ 58 — A= AL 250 A BR 2
Al 5 1B R R EUE B4 AR (normal rat kidney cell,
NRK) -52E W { v [E #} 2% B 44 il 2 ; DMEM 4 H
% [H Gibeo 2 Tl ; 6 4+ MMl ¥ (fetal bovine serum,
FBS) W [ ol B8 i P A B AT PR W] 5 40 Mg
5 5 B M A I IR ) & 8 (cell counting kit-8,
CCK-8) g {2 A=W BH B () A BR 2S5 il
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P AL 3 5% [ Bio-Rad 24 A 5 BREEK 25 11 V- 54
MR 92 G &R /il b TN BE (Annexin V-fluorescein
isothiocyanate/propidium iodide, Annexin V-FITC/PI)
ge a3k 7 & W A 32 [E BioLegend 2\ Fl 5 1 1 A
(reactive oxygen species, ROS) M & X 7] & W B £
[E Cayman Chemical 23 ®] ;27,7 - ~@ KR —
Z TR B (2', 7'-dichlorodihydrofluorescein diacetate,
DCFH-DA ) IRk — 9 £ (polyvinylidene fluoride,
PVDF) 341 H 3¢ [# MilliporeSigma 28 ] 5 966 2
B A H AR Nikon 24 A 5 —HT SUMOT FHAR i
A AL W) i (horseradish peroxidase, HRP) 5 ic fY) —.
Pt e $& BR 25 1 G (Immunoglobulin G, 1gG) #J 1 H
& [E Abcam 23 Al 5 ¥ 5g Bk 22 & 61X (enhanced
chemiluminescence, ECL) T4 H 3% [E Thermo Fisher
Scientific A5 . MR ZE A (blood urea nitrogen, BUN)
AL WLEF (serum creatinine , SCr ) B 62538 W Bt
% (enzyme-linked immunosorbent assay, ELISA ) £l
W & B 2R AT

L1220 i K5 5% - 8 NRK-52E 20 g 76 %5 fin 10%
FBS F1 100 kU/L %5 3% / BE85 R DMEM 1557
HPE T 37 °C L 5% A ARG A TR 2 d
e — OB IR A AT RV BE Y PMB (200,
500 1 000 umol/L,) 4L ¥ NRK-52F #fiffd 48 h.

L13 DT MARBE - OB KA A0 75
50, B 40 4 4k B 7 R R) DR 25 R IR A TR
7 42t (A5 2 (200 pmol/L). H 5] 4 (500 pumol/L).
7 77 & (1000 pmol/L) JPMB 4l . PMB+ 1 3% ik [
P X B8 (overexpression-negative control, oe-NC) 2
(PMB+o0e-NC 41 ), PMB+ i ik Nrf2 (overexpression
~Nif2, oe-Nif2) 41 (PMB+oe-Nrf2 41), %5 4%} 41
NG T 251 K G T 1T s PMB 45 41 45 T A Bk JEE
PMB T Til 48 h ; PMB+o0e-NC # . PMB+oe-Nrf2 2
63 ) G BF 1 X PR AR | Nef2 o ek B Ak, e e
24 h J5 M 1000 umol/L PMB 4¥£21-5 48 h, %41
B 3 AR AL, S A S0 3 K

114 Roils e Korik

1.1.4.1  CCK-8 #61 4 Jifg 3 5 - 4% i CCK-8 125
B U0 B A A BRI 5 PMB X 41 G 14 B A B2 e,
NRK-52E 4 Jfl & T 96 fL #i f, PMB 1 Wi, #¢
10 ul. CCK-8 ¥ W A B L, I 7E 37 C R i
B 2 ho e, MHAFRULE 450 nm b 5E G
(absorbance, A) {H..

1142 QAN 40 T 00 - T aCan

HEARA AN [F]4e FE PMB AbHLS i NRK-52F 4l fifd
T-H S KA HR S BN ME LA 2 X 107 B %5 15 42 /b
F 24 fLH K Annexin V-FITC/PT %2 (5387 £
R T-A0AE . AR T = (R T + g
W TR ) / EANAE X 100%.

1.1.4.3 4 ffg  ROS ¥ 1 I =& « ffi ] PMB Ak 28
NRK-52E 4 Jid )5 , K 41 L LA 1000 X g 1) %% 3 25 .0
5 min, ZRJ5 TG B9 DMEM 5538360674 BU1.0 %
10° A4~ /L Yk % I B9 40 i 10 umol/L #Y DCFH-DA
TE 37 CF Y44 20 min, FEARICHT NRK-52E 2L
JER R (R AL 5 76 2O AT T ULER ROS 151 .
1144 % & 8 B BB 3K 5 (Western
blotting ) 46 J  fg 1 Nrf2 £1 SUMOT B 25 11 F2 187K
I IS A A S 1 NRK-52E 21, A 24 fi
W, O PSR . R M R (bicinchoninic
acid, BCA) & M EE AWk E., WME & EA
(BF 1L 20 pg) 17 1 % 5 B IR B - 28 N 0 Tk i
Bt B2 H, YK (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) J5 4 & H it 7% & =
PVDF i I FH 5% Wy RE Wk 2= iR EH A 1 h, 23]
BB Nef2 B AR (1:1000), L SUMOT $E 4K (1 -
1000) FiHtc B WLshEH (B -actin) LA (1 :2 000),
4 CHWFE L. H Tris 2% #p 38 %8 W (Tris-buffered
saline solution with Tween, TBST) ¥t I 3 ¥X, )R
15 min, FfiIIA HRP #R1CHY 1gG —H1(1:5000), =
TEIFE 1 ho HI TBST PR 3 WK, >R ECL it B3,
i B B R G4 . LU Tmage J A4 2517
JREEAE, LLH A9 EE 1 Nef2 . SUMO1 45745 K BE(E 5 N
S B -actin 2545 KA R HLE 2R HWEE H B9
XfFeik e, RRHE 3 AL, IS SR R 3 K.
1.1.4.5 RAHGEEILTIIELNE SUMO &1 Nef2
FI4E 1338 7KF « 76 PMB AL B NRK-52E 44 fifd
il Nrf2 (4 SUMO &4 00, B e & N- & 3%
Ih S ik IV ¥ (N-ethylmaleimide, NEM ). 2 F JE 7 ok
. (phenylmethylsulfonyl fluoride, PMSF) Ll f& 5
Tt 10 1) 5500 10 SR A R AR IR B R R L B IR B
T, B 20 pl, Y24 TE SDS B HL Uk 1 FE I
W I A S e DOUE B A 5 R ) 24 v hn
A Nif2 Z PR, 4°CHFE 2 h 5 mH Ao AR
O 20 pl (A A/G BTG EER, B 1 1 P IRE
O 5 3 LW, R VR E FRRAT SDS HLUk, T
SUMO1 LAl SUMO1 18415 i Nef2 1) 2 1 3635
Ko
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1.2 s

1.2.1 585020 KOR BRUE B PR A 52 ) - SRR
JEE TG PMB 195322 il R BV B A, o 40 R
SD K FRF% BEMLECT- 2R 10 40 R TE 5 % B A (O s
55 0.9% A= FHER K W) . PMB IG5 8 4 O Jis 7 55
9.3 mg/kg PMB ), PMB H1 58| 5 24 (JIJF 142 4 14.0 me/kg
PMB) #1 PMB /& 7| &8 41 (}8 & 7E 47 18.7 me/kg
PMB), &2H 10 H . £ H 08:00 12000 £571:5F 1 %,
FRLRsh 25 7 d.

1.2.2 BB  ARWFST A S A AL BEAT A AR G
S A RRIE, H L T A HoP O E BE s e
PRZE 51 AEHE CHHILSS < TIWZX2022007 ).

1.2.3  Kpill$ats Kok

1.2.3.1 £ 41 JK 2 & (blood urea nitrogen, BUN)
A M 75 WL (serum creatinine, SCr) 7K S 52«
5% I3 B4 BL 22 490 R 1 K BRI OB 391 Ak BT, R R R
HR 3R 1L 25 .00 (3000 X g, 10 min) BT, -80 °CF
fiti 785 FH 2R FH i EEK 0 722 W 2 36 (enzyme-linked
immunosorbent assay, ELISA ) ] 2 Ifil & BUN FI SCr
IR, A A% Hae 0] S I U B B AT, F 450 nm
PR AR E A B DIbRIE SR 2 bR 26 3
A REAY BUN F1 SCr /K-, AEIE 5206 1 15 B b
Y SRS S A TA M . RO U I SRR T 62, LA
VAL B DR de £ (B a2 ="5 it / A TiE X 100),
1.2.32  HAHLURHI2A ISR K B L2000 i IR
Eh 2% W i (phosphate buffered saline, PBS) V& ¥, 1
HE B HEUR IR T0% . 95% 11 100% F) £ T
WA TR K AR IR, IR 2 ~ 3 min, SR RA)
RIRA B RS S R B WAk, SR 5 R
KE - pPreg (hematoxylin-eosin, HE) Je (@, , F-7k i 7K
FB 3 Ja e WA ™ WA ZH 2V A8 T IRiE 5%
1.2.3.3 K H Western blotting £ I K i ' 41 21
o Nif2 F1 SUMO1 19 8 F R 3A 7K+ B0 20 K
B AL 22 50 mg, BY W5 A 2R, B0 L R
W R BCAEME BEAWE., WEREN
(454 30 ug) AT SDS-PAGE HLJk , #7542 PVDF Ji#,
FH 5% W28 iRt 1 h, 43 S A BT Nef2 $ 44k
(1:1000), $L SUMO1 Hit {4 (1: 1000) FIHL B -actin
Ptk (1:2000), 4 CERILKR . H TBST PE 3 1K,
BFIR 15 min, FEAIA HRP #RiCHY 1gG —$Ht(1:5000),
FWIFE 1 h, ECLALY LG, B RGN
W& Tmage J BA450HT 25710 AR, LA H B8 H
Nrf2, SUMO1 5% B -actin JKE{EAY L IE R H

AU IR AR . BRI 3 R R B 4 ZURE AR it
ARG,k sr F A 3 IR

1.3 G540 H7 - 8] GraphPad 8.0 #EXF AL
IR B AT Ge o B A B IS A 1 B s
DAL + brdE2E (R +s)Fom o P HLBCR T ¢ K56
ZH BRI R T 2081, P<0.05 AESA
Gt .

2 & B

2.1 4 NRK-52E 20 fa 38 58 i PR 8 T8 Ol L3
(£ D) HaEAx AL e, PMB RIS AR X
T4 20 14 5 L {0 £5 5 PMB A B i NRK-52E 41 fitg
PHT F A T (3 P<<0.05). B PMB figdmii]
NRK-52E 4 i35 , 175 408 1, X} NRK-52E 4
A — e Ak

%=1 PMB 4358 H NRK-52E ZHREi85E

AT ERER (x £5)

a1 LA Al YA PHT R
(%) T (A H) (%)
25 X IR 2 3 0.98 +0.09 8.52+1.08
PMB i 2 3 0.72+0.05* 22.57+221°
PMB H 5] &4 3 0.54+0.04% 34.35+3.13?
PMB = 7 2l 3 0.35+0.03° 51.87+7.59?

T A xRl s, “P<0.05

2.2 Nrf2 2 IAXT PMB 75 549 B 40 it 25 M (1 52
(£2): 5= AXEA LA, PMB &l a4 ROS i
AR L A 6 0 T SR T R 0 A e A
i (¥ P<0.05) ; 5 PMB+o0e-NC 4 1.5, PMB+oe-
Nrf2 29855 T PMB *%f ROS 1% ¥ 0917 /6, 40 it
B I B S T R AN O TR R RRAIG (38 P<
0.05),

R 2 Nrf2 FERiEI PMB FS80 S ARAI 0 (x + 5)

13 BEAKL  ROS Tk NMETE TR
(FL)  (GobsmpE)  iEH(AE) (%)
25 FXT IR 3 17374214  0.89+0.08 8.69 +2.20
PMB =541 3 523546847 0.32+0.05% 3824+721°
PMB+oe-NC 21 3 50.79+825  034+0.07 37.75+6.53
PMB+oe-Nrf2 41 3 3844+631" 068+0.09" 1834+522"

e 5 A (R IB 4L L AL, "P<0.05 5 15 PMB+oe-NC 40 L #%,
bp<0.05
2.3 PMB kb B XF NRK-52E 41 i ©f Nef2 i1 SUMO1
B RBACER5Zm (% 35 Bl 1~2) : PMB ZbHiGE
FE AR PE Ho AR Nef2 . SUMOT F1 SUMO1 &4 iy
Nif2 & R IBIK . 525 XTI L, Bl PMB
F B B, Nef2 . SUMO1 F1 SUMOT & 4 4 Nrf2
AR R IRACEZ AR (3 P<0.05),
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%<3 #&%H NRK-52E #Bfifh Nrf2. SUMO1 . SUMOL1 &

R Nrf2 IR B RIEKFELLER (x £5)

FEAKL N2 B FL SUMOL EA L SUMOT B4Ry Nif2

N
Ll (fl.) (Nif2/B-actin) (SUMO1/B-actin) # ik (Nif2/B-actin)

25 AN RAL 3 0844007 1.33+0.12 235+0.34

PMBIAIRAL 3 063+0.05°  1.05+0.09° 1.61+0.19"

PMBHAIEAL 3 049+003°  0.82+0.07° 1.2840.15°

PMB HAMEA 3 032+0.04% 05440067 0.93+0.11°

o A AXHRA L, 2P<0.05

ok A4 PMBIGHEAL PMBHr AL PMB &4l

Nrf2

SUMO1

B —actin

1 Western blotting # il 45-4H NRK-52E Z g
Nrf2 1 SUMO1 2R H XK

o 18GPAME =Q PMB PMB PMB
TR A

C xR XMA fGRlEA i

SUMO &l
Nrf2Z& 4

Gy UL
Nrf2Z& A

2.4 PMB X R BB RS i 15 52 (3R 45 (81 3)
H5IEH &R A, 22 PMB A FR 7 d J5 K B TE
BUN i1 SCr 7K V-2 1 25 745, 5 D g 201 i 3 0
(¥ P<0.05), 6B TS H U B 0 ik
1E 0 BRI BUB AL 2L A B HES A T, B /N BRI
INEEERIE B, HEURNAEAE B B A . PMB KR i
AT PMB Hp )4 A R0 40 nT DL AR e B A 5
1M PMB i 771 5 45 BRAG 43 BH 4, B /N, /)

2 Westem blotting #6440 NRK-52E 41+
SUMOL1 &/ #) Nrf2 B8R AR KF

BRIER Ot 2

x4 BAXRBINREIEIRILE (x =)

a3 BBILYEAS BUN SCr =elffeE Y
(R) (mmol/L) (umol/L) (g/100 g)

EH X R 10 7.80+1.02 46498+ 86.63  145+0.08
PMB fiffIH4A 10 859+ 1.14  609.08+ 99.01  1.56+0.09

PMB FFAIEA 10 1028+1207 644.44+122.88% 1.72+0.137
PMB A4 10 1324+125% 797.37+121.11° 1.87+0.15°

o HIERWXRA AR, *P<0.05

2.5 PMB X5 8 P A K B 2 4 N2 A
SUMO1 & 1R 7KF 15 (2 55 B 4) « 51E%
Xof BEZH b A, AN TR 3 PMB 2H K BUEF ZH 40 Nif2
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