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WE: B® T4k 2.5 (PM, ) 7685 /NE 1 41 HK-2 40 S 40 5145 v 0 18 A B L o s ALl o
Fik CBRECE RIS NE LR AN HK-2 AR EEDL A 4 % B (B X R PM, IR 4 PM, 5 Hh 3
I PM, AL, 25 X IR HK-2 I 0E 5 55 5%, JOATfar b B 5 BH A X B HK-2 200 i 00 17 B R 2% v 5k ¥ W Ab
L PM, (I 4] HK-2 445 T 50 mg - L' (g PM, s 4bFH 24 h; PM, w541 HK-2 4045 77100 mg - L") PM,
AbFHE 24 by PM, s AL HK-2 445 T 200 mg - L") PM, o 4b3H 24 h, SRFA 3 AIIA T Edu 45052 564600 45 241
HK-2 4 g8 751 Edu BHE 4 A%, I G 58 W B S 50 76 460 4541 HK-2 290 it 40 Fh0 107 385 A 56 5 o 8 4 Ak 40 0% 1 g
(SOD) A e H ik S AL Wit ( GSH-Px) 15 P4 K S0 3 1 40 (ROS ) Y % (MDA ) 7K, S % O i i 3R G il =X s i
R 4541 HK-2 2l ik RNA (miRNA)-590-3p /K2R 53 BOW B0 A 4 301 ) HK-2 4R i AL 43 miRNA 2 (4 %) &
20 .miRNA ZE{IY74] .miRNA #0510 5%F FRZLFT miRNA S35 5 20, miRNA 257411 miRNA 28U %) B2 HK-2 41
43 %Y miRNA mimics £ miRNA mimics Xf PR, miRNA 4115157 401 miRNA #5050 %5 BB 2H 43 51)%% 9% miRNA inhibitor
FImiRNA inhibitor %} B8FF%1), Targetscan F 35 e F1 XU 5E )G 22 BER 5 S2 56 T A1 56 IEmiRNA-590-3 p 1 # &4 ; b JH Western
blot #5541 HK-2 40 A% P F-E2 AHOC I F 2 (NFE21.2) 323k 7K T, B Gy U B S 36 A I 45 4 HK-2 4 o SOD
GSH-Px 15k & ROS MDA 7K, Z58  PM, i = 4 PM, s H5f 2 ) PM, o =77l 2 HK-2 A TR 3 8 2w
T3 X PR S BAPEXT BRAE (P <0.05) , PM, s |52l \PM, 5 7 2 HK-2 20 I 0 T2 28 35 | 3 i T PM, IR 4
(P <0.05) ,PM, ;&30 B 2H HK-2 A 0o 25 T PM, sh RIS 2H (P <0.05) . PM, (IR &40 \PM, il & 2H J
PM, s =772 HK-2 40Jifd Edu BHEAR R 2RI B35 K T 25 ) BEZH S B PR BREH , PM, s Hhfi) i 20 \PM, 5 = 77 e 2H HK-2
ZH I Edu FHPEAN AL W25 T PM, IG5R & 20 (P < 0.05) , PM, 5 & 5% & 4 HK-2 46 ] Edu B 240 g 4 1 2548 T
PM, s I (P <0.05) . PM, SfIGHI R PM, I 2H (PM, 15 2 HK-2 40l ROS F1 MDA 7KF-3 8 2 & F
25 U0 B2 R BAMEXT BRAH (P < 0. 05) , PM, s 7l & 2H . PM, 5 (5557l 5 2H HK-2 4 g ROS 1 MDA /K71 W 25 5 T
PM, fIKFI A (P <0.05) ,PM, ;=741 HK-2 20/l ROS Fl MDA /K-8 3 F PM, s P HIRA (P <0.05) . PM,
AR PM, R4 PM, 5 =57 i 20 HK-2 4 5 SOD 1 GSH-Px i P ¥4 (2 31K F 25 (3 % AR 20 A BH 4 0o i 4
(P<0.05) ,PM, s 157 5 41 . PM, , = 77 & HK-2 Zhi s SOD H1 GSH-Px 1 LY AR T PM, IR &4 (P <0.05),
PM, s =75 4] HK-2 ZH i SOD Fil GSH-Px 1& 1 .18 T° PM, s 20 (P <0.05) . PM, (fIGFI &2 . PM, 5 H 5] &
2 PM, ;= A AL 20 o miRNA-590-3p AHXT 2235 /K V45 8 25 8 125 U0 BRAL B M X IR AL (P < 0. 05) , PM, 5 5
21 PM, =50 S AL 40 b miRNA-590-3p AHXT 3k /K T34 8 3 & 1 PM, (IR 41 (P <0.05) , PM, = 7 & 4 40 g v
miRNA-590-3p FHX Rk K-35 5 T PM, s 41 (P <0.05) . miRNA-590-3p5 NFE2L2 ) 3" dEFi¢ X (UTR) £7
ELS AN B, miRNA 2807 41 5 NFE212 7K S FIA% N NFE2L2 7K 5 2% F miRNA 28045 % B4 (P < 0. 05)
miRNAJHI 415 NFE2L2 /K- FAZ P NFE2L2 /K- 52 2 15 F miRNA S 5% B2 (P <0.05) , 5 miRNA 2 9%
BAZH b4, miRNA 254540 HK-2 4005 ROS MDA 7K 3425, SOD . GSH-Px 7K &K (P <0.05) ;5 miRNA 117513 %
FRZH LA, miRNA #7020 HK-2 2 figrf ROS 1 MDA 7K F-F5AIK, SOD 1 GSH-Px /K F-Jh i (P <0.05) . 45 PM,
AL AT miRNA-590-3p Fak il NFE2L2 &3k , JE i B /Mg 1 5 A b Bidi o

KB ANNORIY) 2.5 B /ME TR A 15 RNA-590-3p s S Ak 475 5 4% X F--E2 AHDGIH - 2
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Abstract: Objective To investigate the role of particulate matter 2.5 (PM, ) in oxidative damage of renal tubular
epithelial cell HK-2 cells and its regulatory mechanism. Methods Human renal tubular epithelial cell HK-2 cells in logarith-
mic growth phase were selected,and they were randomly divided into the blank control group,negative control group,low-dose
PM, s group, medium-dose PM, 5 group and high-dose PM, 5 group. The HK-2 cells in the blank control group were normal cul-
tured without any treatment ;the HK-2 cells in the negative control group were treated with phosphate buffer solution ; the HK-2
cells in the low-dose PM,  group were treated with PM, ; at a concentration of 50 mg + L™" for 24 h;the HK-2 cells in the me-
dium-dose PM, 5 group were treated with PM, ; at a concentration of 100 mg + L™" for 24 h;the HK-2 cells in the high-dose
PM, ; group were treated with PM, ; at a concentration of 200 mg + L' for 24 h. The apoptosis rate and Edu positive cell rate
of HK-2 cells in each group were detected by flow cytometry and Edu labeling assay. The levels of superoxide dismutase
(SOD) , glutathione peroxidase ( GSH-Px) ,total reactive oxygen species (ROS) and malondialdehyde (MDA) were measured
by enzyme linked immunosorbent assay. The expression of micro RNA (miRNA)-590-3p in HK-2 cells was detected by real-
time fluorescent quantitative polymerase chain reaction. In addition,the HK-2 cells in logarithmic phase were selected and ran-
domly divided into the miRNA mimics control group,miRNA mimics group,miRNA inhibitor control group and miRNA inhibi-
tor group. The HK-2 cells in the miRNA mimics group and miRNA mimics control group were transfected with miRNA mimics
and miRNA mimics control sequence,respectively. The HK-2 cells in the miRNA inhibitor group and miRNA inhibitor control
group were transfected with miRNA inhibitor and miRNA inhibitor control sequence,respectively. The targets of miRNA-590-3p
were predicted and verified by targetscan database and double Luciferase report experiment. The expression of nuclear factor-
erythroid-2-related factor-2( NFE21.2) was detected by Western blot. Enzyme linked immunosorbent assay was used to detect
the levels of SOD,GSH-Px,ROS and MDA in the HK-2 cells. Results = The apoptosis rate of HK-2 cells in the low-dose PM,
group , medium-dose PM, 5 group and high-dose PM, 5 group were significantly higher than that in the blank control group and
negative control group( P <0. 05) ,the apoptosis rate of HK-2 cells in the medium-dose PM, 5 group and high-dose PM, 5 group
were significantly higher than that in the low-dose PM, 5 group( P <0. 05) ,the apoptosis rate of HK-2 cells in the high-dose
PM, 5 group were significantly higher than that in the medium-dose PM, 5 group (P <0.05). The percentage of Edu positive
cells in HK-2 cells in the low-dose PM, 5 group,medium-dose PM, ;5 group and high-dose PM, 5 group was significantly lower
than that in the blank control group and negative control group(P <0.05) ,the percentage of Edu positive cells in HK-2 cells
in the medium-dose PM, 5 group and high-dose PM, s group was significantly lower than that in the low-dose PM, 5 group
(P <0.05) ,the percentage of Edu positive cells in HK-2 cells in the high-dose PM, 5 group was significantly lower than that
in the medium-dose PM, 5 group( P <0.05). The levels of ROS and MDA in the low-dose PM, s group, medium-dose PM, 5
group and high-dose PM, < group were significantly higher than those in the blank control group and negative control group
(P <0.05) ,the levels of ROS and MDA in the medium-dose PM, 5 group and high-dose PM, 5 group were significantly higher
than those in the low-dose PM, 5 group( P <0. 05) ,the levels of ROS and MDA in the high-dose PM, 5 group were significantly
higher than those in the medium-dose PM, 5 group (P < 0. 05). The levels of SOD and GSH-Px in low-dose PM, 5 group,
medium-dose PM, s group and high-dose PM, ; group were significantly lower than those in the blank control group and
negative control group( P <0.05) ,the levels of SOD and GSH-Px in the medium-dose PM, 5 group and high-dose PM, 5 group
were significantly lower than those in the low-dose PM, 5 group, the levels of SOD and GSH-Px in the high-dose PM, 5 group
were significantly lower than those in the medium-dose PM, 5 group( P <0.05). The relative expression level of miRNA-590-3p
in the low-dose PM, 5 group, medium-dose PM, s group and high-dose PM, s group was significantly higher than that in the
blank control group and negative control group( P <0. 05) ,the relative expression level of miRNA-590-3p in the medium-dose
PM, 5 group and high-dose PM, 5 group was significantly higher than that in the low-dose PM, 5 group( P <0. 05) ,the relative
expression level of miRNA-590-3p in the high-dose PM, 5 group was significantly higher than that in the medium-dose PM,
group (P <0.05). There was a binding target between miRNA-590-3p and 3 "untranslated region (UTR) of NFE2L2. The total
NFE212 levels and nuclear NFE212 levels in the miRNA mimics group were significantly lower than those in the miRNA
mimics control group (P <0.05). The total NFE212 levels and nuclear NFE2L2 levels in the miRNA inhibitor group were
significantly higher than those in the miRNA inhibitor group (P <0. 05). Compared with the miRNA mimics control group,the
levels of ROS and MDA in HK-2 cells in the miRNA mimics group increased ,while the levels of SOD and GSH-Px decreased
(P <0.05). Compared with the miRNA inhibitor control group,the levels of ROS and MDA in HK-2 cells in the miRNA
inhibitor group decreased, and the levels of SOD and GSH-Px increased ( P <0.05). Conclusion PM, 5 can inhibit the
expression of NFE2L2 by up-regulating the expression of miRNA-590-3p, thus aggravating the oxidative damage of renal tubular
epithelial cells.

Key words: particulate matter 2.5 ;renal tubular epithelial cells; micro RNA-590-3p; oxidative damage ; nuclear factor-erythroid-2-related
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TG YA A AR S — AR Y ) R
JEHREAE R BEPEZE, MPKY 2.5 (particulate
matter 2. 5, PM, ) /& —Ff thi A [APRLAR AL 27 i 0 1
FI AR 2 IR A i 2 s . ZHANG
2503 3 R A 4 R B PML 5 Xk B 0 L W
B O ML S5 AT — E BRI, LEIVA 225 g
FERIL, AT PM, o BH I8 38 i i 1t 687205 & A 1R AL
o BEHBEITHITRA  PM, s 68 U AL R 3408 473 )
PR A B E . AZTATZI-AGUILAR %' %
B, WS MR EE T PM, Al BT KGR
o RS T, SR, PM, 5 Fir E0H I 41k
P o HL H R e BB, BT, KE
YR I RNA (microRNA , miRNA ) 78 4 48 40 i 1
HoH o OB R . WANG %70 BF 5T & B,
miRNA-873-5pif 1 8 77 Kelch £ ECH £BEH 1
( Kelch-like ECH-associated proteinl , Keapl )/#%
F-E2 #13€ [A F 2 (nuclear factor-erythroid-2-related
factor-2 , NFE21.2 ) jii % i 9 S8 Ab L SBOF A e 0 1=
MR EHZ A SRS i, ZHOU % B 5y
KRB, PM, it 5 T i miRNA-194-3p 17 i 5 5 <
bR T, H A, PM, o n] RE i O A 45
miRNA S 5 28 05 T 2 5 e A A 0 . ik 7 i
M, AWFFARER PM, 2B /NE b R A0 HK-2 41
AR 7 AR T B R PE RS, LUE R PM, BT
BB AL 00 23 HLRL, Dy PM,, T SCE E
R TT SR R A

1 #B5H®

L1 i EE5EH ANE/ME F R AR HK-2
AL B ERABE A . Annexin V5B R
P23t 2 (fluorescein isothiocyanate isomer, FITC ) /fifl
AL BE ( propidine iodide, PI) & 1= # M i 7] & .
EdU-647 1 fifg 3% 78 A6 12075 & L L RNA $2 B0 &
LR sk M & B FlE = RAEVHARARA
A),NFE2L2 B Be i AR TAE ) TR ( Bi) I
A BRI B, A 3 A JR 1w i R AP R B
7% (Dulbecco’s modified Eagle’s medium, DMEM )/
F12 5535 Wy B 3% [E Thermo Fisher Scientific /&),
G PES (reactive oxygen species, ROS) 43 ik 57 &
W B 2 Sigma Aldrich 23w, T3} 4 92 U0 UE I
( radioimmunoprecipitation assay , RIPA ) Zfi# 1k . #8 4
AW 1 AL Bl ( superoxide dismutase , SOD ) 15 PG M2
& N % (malondialdehyde , MDA ) 6 28 71 £ |
20 A% 2 PR IBUER & B ALt R R R TR A
A, 2 e H K 3 Ak W) T ( glutathione peroxidase,
GSH-Px) #5127 & W B 2% [E R&D Systems 23 ],
NFE212 % 2 o B Bt 44, H il 13- 1R I & i
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH )

ML TEMEDT IR  Lamin B % 22 T8 B HUIA R E i —
Hie B %5 E Abcam /A @] s BD FACSCanto 1T 7 =X 41 ity
1 B 26 [E BD 23], JIDI-16R & 32 ik 5 i %
FRE LI B T A A PR AL PT-350C 4
WA BEbR A B A6 505 R H AR A R A F .

1.2 ZWHE

1.2.1 HpasEsrfng A B HK-2 40, K 40 i
BTG4 I3 ) DMEM/F12 (1 @ 1) 8553, B
T 37 C GBS S5% CO, WIGFFE TR
KF] 70% ~80% fl A IF, W 2.5 ¢ - L' G
££,1000 v« min "' B0 5 min, B 5 B 40 R
W, I 1 4 LAt WX B A K Y HK-2
UMf, N 2.5 ¢ - LTSRN AL, 1 000 1+ min ' B
L5 min, BRI B FF AR 85 R, VR HE 41 A
WEZE(1~5) x10° L™ B FHEFEH, F-20C
UKFEHURAT , S5 N VR R R AE . UG RUE K
W) HK-2 A0 RENL >0 25 O BRAL L B R A
PM, ARG PM, 5 o551 S 21 F PM, 5 i 7 5 4 5
2l 25 O R A A I R R RS T ARl b 3 9]
PEXT LA 25 7 10 WL i B R 2% vh 5 75 WX ( phos-
phate buffer saline, PBS) ¥ & 24 h; PM, K7 & 41
HK-2 425 7% 50 mg - L™ PM, 5 (41 fifd 135 57 3
WEE 24 h; PM, 5 i 40 HK2 40 0 25 7 &
100 mg « L™" PM, s FIAIMIRG 7R 56075 24 h; PM, o
FHE 4] HK-2 400452 200 mg - L™" PM, (41 i
KR 24 h,

1.2.2 #mRAMMNKENHK2HAT W54
HK240){g , 2T 0.1 mL Binding Buffer 2% Bk,
JIA 20 ng « L™ Annexin-V-FITC 10 pL,#46218%57,
FEAE 37 °C ROCAAF TR 0.5 h, A 50 ng - L™
PI5 pL, B RIRA G, 76 37 C RE KT IHE
5 min, fil A 0.4 mL Binding Buffer Z% R, v BD
FACSCanto [T 37 =X 4 A3 A7 G0 0 0 12 32, J6 U8
488 nm B THOEHY, FITC 230K J5 kK& @5,
Pl R4 a5 o Annexin V FITC ™ /Pl 48R T5E
Y, Annexin V. FITC */PL~ 4 Jifg 35 7% R 30 08 - 40
fifl, Annexin 'V FITC * /PL* 41 ifd % 715 g 5 8 T~ 40 g,
Annexin V FITC™/PI" 4 2 /R RFEA0 M . 1140
MIPH T 23, P T3 = 100% x [ (53008 72 40 i %k
H+ BTk B ) /23 Mg H -1], 5
E A 3K, BEE,

1.2.3 Edu#r2EENEHK-2AAMIEIHEEE SN I
2541 HK-2 20, R 4N 3 ol 4 x 10° L' A fL
0.1 mL $#F1F 96 fLk, F 37 C SR8 5%
CO, MKEFAE T BE 5% 12 h, PBS 3§ k)5 4t & Edu
M TG I VG 55 5= 58, W 2 hy WA A9 PBS Wit
20, MA 40 ¢+ L' ZHRHIEE 200 wL gE47 [ 2, %
0.5 h J5 I PBS ik, A2 g - LT HE R, E
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B9 E 5 ming 3 P8 JS A 300 L 4 Triton
X-100 PBSEEN], Z1IEE 10 min J5 W ] PBS &
¥50.1 mL Apollo ® I & J7 i 8 G H 45 min,
HPRG O GH%E 30 min, i i BD FACSCanto 1[I i
AR EAU G 6 BHPE A L 9] EdU e 6
PR 24 i L9 2 AR s A I G RE T R s . SR
523 U IIAME,
1.2.4 EEk %% KMk I8 ( enzyme linked immu-
nosorbent assay, ELISA ) % #& fil HK-2 Zf fg &
ROS.MDA 7k F K% GSH-Px,SOD & 441
HK-2 4 fi, 2 BR 55 S 005 1] PBS Wk, 6 fLAk Hh 4
LA 200 I RIPA LI WATECT , 10 000 x g
B0 S min JE R ISR W BOIMA R
KR TP B v b 85500 43 3 ROS 43 #7151
& MDA A5 IR SR ROS 1 MDA 7K -5 431l
P GSH-Px A5 I 20 77) 5 . SOD 17 M A 0 12X 751 4 46z
MIHTE AL GSH-Px ,SOD 7K - ; /™ %+ B = 3 £ i,
BIE TR0 . SRR A 3 Ik, UL
1.2.5 SRR HXEERA %R N (real-time
fluorescent quantitative polymerase chain reaction,
qRT-PCR) # il HK-2 £ Bf1 th miRNA-590-3p 3 5%
1.2, 17 441 HK-2 410,2.5 g - L' Rl
THAL IS B O WA AN, 3 G RNA SR HBGCR) & 42 I
4B RNA R B sk i) & S e ikl 4 ¢DNA
N FHqRT-PCRAGIN miRNA AHXF IR, SO 454
95 °C 405,95 °C 5 5,60 °C 30 s;miRNA-590-3p i}t
5] 4. 5'-AAAGATTCCAAGAAGCTAAGGGTG-3', T
Wi B ¥: 5'-CCTAACTGGTTTCCTGTGCCTAS3 . U6
N 2=, U6 FiEg| 4.5 -CTCGCTTCGGCAGCA-
CA-3', T UE5 #.5'-AACGCTTCACGAATTTGCGT-
37, RFH 27545 miRNA MG ik, LR E
523 WU
1.2.6 ZREFE  PORZE AR R EUE KT
HK-2 4ilfit], #RfL (1 ~5) x 10° M EFh 5] 6 FLAIF
ARG FR5100 pL CIMIE W75 S 4 pg
miRNA mimics B miRNA inhibitor J& 2], i miRNA
mimics XJ B8 51 Fl miRNA inhibitor X B8 51, i A
4 nL LipofectamineTM 2000 ¥R F IR S, AR5 -
AAE] PBS 5 35 B 40 b s in A 800 wL T I v
TEXLEEFR AR I7 6 h )5, BE 4 O & iR 2 1L A0
FediaksrlEi 1 ~2 do B YL miRNA mimics X} 18
JF%1] . miRNA mimics. miRNA inhibitor X R& J3 %1] FlI
miRNA inhibitor F 40 JfL 43 51 3% 8 miRNA 25 %) X
M2 miRNA L4 2H . miRNA 410 4] 57) %) B 25 A1
miRNA fI AL, AR 25 4 AR B EA T 5 2252 50
1.2.7 WL REHREXLK LN miRNA-590-3p
#1 NFE2L2 mRNA 454 B NFE21.2 3'4E IR IX

(3’-untranslated region, 3' UTR ) B} A= I 3L [ /i B&
(wild type, WT) 158 72 7 B [H] Ji Bt ( mutant type,
MUT ) 5| A #| pMIR-reporter )5, i A pMIR-
REPORTREPORT %28 Bl 5 kL , B J 28 I F A
Wy, 88 J5 43 5 5 mimics control (B P 4% 44 2H ) Y
miRNA-590-3p mimics 4% 4t & HEK-293T 40 i
(miRNA-590-3p mimics + WT %% 4t 2 miRNA-590-3p
mimics + MUT #5Yu4H ) o #4L 2 d J5 I 8EHEK-293T
L BRBE TR S T PBS Wk 6 fLik b Bl A
500 L (4l PR AR, 7553 %4# )5 ,10 000 x g
B0 S min FRICER B, R 9200 3R BRI & 48 00
SVRTIN 2 o 5 4, B 55 A X 9 O R W T o
FHXF S TR B 3 LARE K 5O 3R iSO 3 B 5 I
S 9 R W SV R LU R R, LW EE 3
WA

1.2.8 Western blot % #& i # f5 & 48 HK-2 44
fiidh NFE2L2 %3k H(“1.2. 67 i & 41400, £
FREEFRIUG T PBS Wk, 6 fLAR th AL A 200 pL
IRIPA 24 fif Y T FHAR WRATECT o 10 000 x g 5.0
5 minfg AR BT E WO S B A E A
FRIBUAN AL AN 0.+ e BRI -2
PR T i 5 R W Dk, B TS, PR 43 0 I — Bt
NFE2L2 4 (1 : 500) 1 GAPDH $Hif4<(1 : 1 000) ,
PR VRN E PR =0 (1 £ 2 000) B F
2 h JEUS NG R AL 2R O O IR, = OGS
TR, TR R B, 3R A ik DL H i
FIKBE(H S GAPDH JREE(H LK /R ., L E K 3
U

1.2.9 ELISA 4l & M5 %5 HK-2 415
ROS MDA 7k K GSH-Px.SOD & H(“1.2.6”
Hh 1 A A G B K A, qRT-PCRAS I 45 2 24 Jif
ROS MDA /K F } GSH-Px, SOD JF 1, J5 ¥ [
“1.2.47

1.3 SEitzE4hIE % SPSS 21. 0 Gt ik kA
ARG 500, /5 B IE ST 2 PR LYY
B ARt ZE (2 +5) R, 2 AR HLRCR T ¢ fa e, 2
20 [R] L 5ok B TR R O 2540 B, T EE AR
Tukey £ 55, P <0.05 2= 5 A 5471 Lo

2 #R

2.1 5% HK-2 MiFTE K Edu Ri2 MR
B OACRWE 1 AE 2, U TR AE R B R,
723 PN B2 L B %) B2 PM, S IR R) e 4L P,
FrHEZE (PM, 5 790 o ZEL 20 0 T3 0001 A (9. 51 +
0.56)% . (9.59 £0.41)% ,(18.22 £0.59)% ,
(20.66 £0.62)% ,(30.88 +0.92)% , PM, (fikH|#&
241 PM, 5 PSR AL PM, 5 3R] B LA 1o )
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e TS 1 X B AN B X AR, PM,, o )
PM, s iR i AL ANMR T3 2 f 2 T PM, S IR
2, PM, 5 700 ik 2 A R T B 5 T PM, s T
B ERIA G AR SL(P <0.05) 575 X R4
5 B X HE AL 20 O TR R 2 R AR X
(P>0.05) . EdU 4 g3 504G I 25 5 i o, 28 1 %
HRAL AR IRAL  PM, S (RG] 4L PM, s 5 AL
PM, s 7] 5 4 HK-2 21 /0 Edu BHE 40 A 553 51
(37.61 £1.21)% (35.68 £0.59) % (32.17 £0.86) % .

(20.85 £0.45)% .(14.88 £0.57)% , PM, 54
2H PM, i 4H P, 5 ) 5 2 HK-2 28 g Edu
BH 2 200 i 45 S 251K 25 P 0T B 2 0 B e kB L
PM, ;4] \PM, s =5 f: 2 HK-2 4fiffi Edu PH
BRI AR T PM, SRR 4, PM, 5 i i 2
HK-2 Zififd Edu PHELN A BT PM, s Hhfl A,

FEAGE R (P <0.05) ;25 A B2 5 B¢
X2 HK-2 20 Edu FHEA0R 22 R g1 T
222 Y (P>0.05),

PI Pl Pl Pl
101Q2-1 10770Q2-1 ol i02-2 1077 10Q2-1 . . Q2-2 1077 10Q2-1 :Q2-2 107 1Q2-1 02-2
2,14% 2.73% T30 7.26% HERT.099 5.04% R500:589 8.14% 230740
10°] 10 : 10 ; 10° 10¢ ;
s s x| J ax] o
2 210 410 210 2 10°
% k- ® ® %
I E 5 E T
= =10 =10 =10 =10 {
02-4 02-3 02-4 0253 02-4 QI-FFFEE 02-4 Q2-3" % 02-4
e l8210% - 638%|  ..[8143% 621%| . 7069% a21% | [7039% 3.99% | s 136.29% 4.87%
;100 10° 100 10° 100 100 10° 10 10° 10 100 10° 10° 10° 10 100 10' 10° 10° 10 100 10° 100 10" 10
FITC-H FITE-H FITC-H FITE-H FITC-H
A B 7 D E
A IR R B X B ; € PM, s ARG 20 5 D PM, 5 WPl 2 B PM, 5 i 0 R4
E1 548 HK-2 ffAT=
Fig.1 The apoptosis rate of HK-2 cells in the five groups
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Fig.2 The positive Edu labeling rate of HK-2 cells in the five groups

2.2 5% HK-2 fpas ROS, MDA K F % SOD,
GSH-Px jEHELE B 450 WK 1. PM, K7 =41,
PM, 4 \PM, 5 = 57 = 4L 4l 5 ROS F1 MDA
TR I8 2 TS N BB RN BA P X B 4H , PM, s H
FIHELH PM, R L 40l B ROS Fi MDA JKSF-1
R T PM, S IR 4L, PM, 5 e 7 o 4 40 e h
ROS 7l MDA 7K1 35 5 T PM, il & 4, 22 7 44
AHIT2E (P <0.05) 575 A% IR 5 B4 00 IR
HANHLH ROS Al MDA /K- R 22 7 M BG4

X (P >0.05), PM, K7 & 20 . PM, 5 H 5 55 4
PM, & 77 20 41 i SOD Al GSH-Px 3% P44 i 3%
I F 23 13 %k B8 25 0 BF kX BE 4H, PM,, 5 P e 4
PM, , B 7 4L 4L SOD il GSH-Px 3% 1 44 g, 2%
f%T PM,, ARG GEZH, PM, 5 7] o 2H 4t g v SOD Fn
GSH-Px {iHE KT PM, s p F 4, 2R E 5
TR (P <0.05) ;25 X BEAL 5 B 1 BR 4 40
Jfir SOD FIGSH-Px 1% Pk HL 422 S T it 2 78 L
(P>0.05),

#1 543 HK-2 i1 ROS MDA 7k E SOD,GSH-Px i& 4 b4

Tab.1 Comparison of the levels of ROS,MDA,SOD and GSH-Px in HK-2 cells among the five groups (x£s)
2H 5 n ROS/(F/F0) MDA/ (mmol - mg™") SOD/(U - mg™") GSH-Px/(U - mg™")
25 FXT R 3 1.18 £0.12 1.47 £0.21 16.57 +2.06 1.55+0.19

R X iR 241 3 1.16 £0. 14 1.42+0.18 16.63 +2.15 1.48 £0.15

PM, s IG5 2H 3 1.61 £0.17* 1.86 £0.23° 13.09 +1.59° 1.26 +0. 14°

PM, s Hrifil e 3 2.18 £0.21% 2.43 £0.26" 8.86 +1.32% 0.89 +0.13%

PM, 57l 2 3 2.73 £0.32% 3.05 £0.35% 6.14 £1.10% 0.58 +0. 10

T 52 PO BRAL B BRAL LA P <0.05 3 5 PMy s I 4 A" P <0.05 5 55 PM, s Pl AL LA P <0.05
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PM, (IG5 4 PM, s H5R s 41 RT PM, = 77 it 2 40
JmiRNA-590-3 p X} #iA K40 514 1. 00 £0. 14
1.01 £0.09.2.08 0.10 2.48 £0.11 3. 11 0. 12,
PM, SfIHI 2 PM, H Rl 41 PM, 8 79 dek 4 40
miRNA-590-3pAHXT 2R 35 KF- 1 25 5 T 25 AR
LHANBAMERT HRZ, PM, s Hh )52 (PM, 0] e 4 40
miRNA-590-3p AHXf 3 ik 7K 734 1 35 5 T PM, 5 IG5
A, PM, 5 i) S 41 20 il miRNA-590-3p AHXTiE7K
TR T PM, R R, 2 R A SRR L
(P <0.05) ;%5 % B 2H 5 B 14 % 6 2H miRNA-590-3p
FXF B KT L 22 R G E X (P>0.05),
Targetscan f miRNA-590-3p " WE 4L 4 T 25 5 i %
miRNA-590-3p I NFE212 f{3' UTRAEAELS G 5., ]

AR (P <0.05) 5 miRNAZBL) %F AE 41 40 ffg
i NFE2L2 7KSEFIZR % o NFE2L2 7K F- 5 miRNA
RIS A B ZE R GE A R (P >0.05) .
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(I I O O R AR AN
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B 3 Targetscan il miRNA-590-3p Tif&E A A
Fig.3 Downstream binding sites of miRNA-590-3p predicted

by targetscan
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J7(100.00 £4. 36)% ., (40. 33 +7.57)% . (100. 67 +
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WT S YL 2 A M AH X5 5 B S BT B e e 4 A
miRNA-590-3p mimics + MUT #4Ye4] , 2% o Gii ¢
(P <0.05) ; B 45 G 2H F miRNA-590-3p mimics +
MUT S YL 2 ZHIMAR XS DGR B HL 2 e egei 24 5 X
(P>0.05), miRNA Z5fBIHp%) B2 .miRNA {44 |
miRNA 11 ] 71 %F & 2H . miRNA 41 1] 751) 26 48 jg o 2
NFE212 7K 435124 1.00 0. 09.0.39 +0.05.1. 00 +
0.09 3.02 £0. 17, miRNA {45t FEAL .miRNA 25/
YrZH miRNA 1051 5 %) B2 miRNA 4170561l 77 25 41 i A%
P NFE212 743511k 1.00 £0.08.0.39 +0.04 .1.00 +
0.10.2.03 0. 11, miRNA Z&{H)ZH 2 P 4k NFE212
TP RIZEIAZ 1 NFE21L2 7K fi 2 I T miRNAZS (L)
XTHRZH , miRNA 4101 51 2H 400 fifg v 5 NFE212 7K-F-Fi 2
Az NFE212 7KF- 5 2 8 T mi RN A ] 70 % B2
miRNAZS DI 45 40 i s NFE212 7K S F1 20 fa A2
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Fig.4 Comparison of NFE2L2 level of HK-2 cells among
the four groups

2.4 miRNA-590-3p X} 48 Al & 1k Bz i3 45 45 B &%
M SEELF 2. 55 miRNA {4 4L
miRNAZR A2 HK-2 g ROS MDA /K-,
SOD \GSH-Px {f YA, 22 5+ 394 Geit 2 R L (P <
0.05) . 5 miRNA ) 750 FRZH LA, miRNA 411 55
20 HK-2 Zfififir ROS Fil MDA 7K -1, SOD #1 GSH-
Px T, ZZ R A ST F R (P <0.05): 5
miRNA JEUP 4 HE L, miRNA A1 i 75 20 HK-2 411 g
ROS 1 MDA 7K F-R4%, SOD 1 GSH-Px (& M T+, 2%
SR G AR (P <0.05) ;miRNA S BI7%S IR 2H
5 miRNA ]3]0 B4 20 ROS MDA JK~F- &% SOD |
GSH-Px [P HBZER RIS (P >0.05)

Tab.2 Comparison of oxidative stress related indexes of HK-2 cells among the four groups (x x5)
2 5] n ROS/(F/¥0) MDA/ (mmol + mg~") SOD/(U - mg™") GSH-Px/(U - mg™")
miRNA ZE Bl X} B4 3 1.22 +0.11 1.51+0.17 16.52 +1.83 1.54+0.17
miRNA Z5{DIH) 20 3 2.26 £0.28° 2.84 £0.30° 6.17 0. 89* 0.59 £0.10°
miRNA 95 77 % B 4 3 1.24£0.10 1.49 £0.20 16.53 £1.92 1.57£0.19
miRNA #5120 3 1.01 £0.09" 1.45 £0.26™ 12.31 £1.33% 1.27 £0. 14"

.5 miRNA 25U % BEZH L4 P < 0. 05 ;5 miRNA 4130 % R4 4P P < 0. 05 ;55 miRNA 250540 L4 P <0. 05,
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