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MicroRNA-132-3p 85 Nrf2 N E g & #5155
NEFEaRK A B 2R B 45495 B AL A 5T

LEE, RFHE, K4, FA, T, B
(LEXBAFEXHEMEFEER HEEXH, Lk 200092)

HE: B  #3T microRNA—132-3p(miR—132-3p) ¥e.1&] Nrf2 v & g % 45 (LPS) # F 49 A K-+ bk 1 AL
2 J,(HUVECs) 45 89U . 7735  JA LPS Rt HUVECs & S AR S ik A IR A, 51 A2 M R e e 5ids . R
I CCK—8 M 2 m it & 71, EAU A0 an 3 70 A% 77 . 4% ¢ miR —132—3p Bty /3] 1 UG , 4o i) 2m 32 45 46
#1 SLER BLAEE (LDH) 9% 3758 B F —a( TNF-a) & 20 Je /- —6(IL—6) . IL— 1B E A (ROS) A2 A3
B (SOD) Fo g Z B (MDA) R-F it &L ZBFRE R FHIBIEmiR-132-3p 5 L e A M ey 24 R R
L8R E 1 eI PR G 5 T LPS 48 (P <0.05) . LPS 48 LDH.TNF—o . IL—6.IL—1B.ROS MDA 7K F 34 45 2 B
289+ % (P <0.05) ,SOD K - #5 34 B 40 4K (P <0.05) . LPS 28 miR—132-3p mRNA A8 & ik S5 4 B4 F 5
(P <0.05),Nrf2 mRNA #85F & ik 88 BBAEAK (P <0.05), LPS 4L Nrf2 & & A8 3 A T4 B AR(P <
0.05), LPS#LL5 LPS+ MR AL4m I 7/ thdk, 2 F L4t 5 & L (P >0.05),LPS + miR—132—3p B34 48
m e F1 B LPS A 4K (P <0.05) , LPS+miR —132—3p ¥ 4] 7 48 2m Jou 7 A 4 LPS 489 % (P <0.05) . LPS4 5
LPS+ [ bk 3 B8 20 52 45 tm R B ML 4%, £ F B it 5 & 3L(P >0.05) ,LPS + miR —132-3p B4 20 iF 4% 2m B R4
LPS 483, Y (P <0.05) ,LPS + miR—132—3p #p 4| 71 413t 45 fm B4 LPS 4138 % (P <0.05), LPS4LL5 LPS+ M
x40 4w B X R AT A R b, £ SR R & SL(P>0.05), LPS + miR —132—3p A3 4 40 20 L R JR A A Fe 4k
LPS ZL A& (P <0.05) , LPS + miR —132—3p % ) 7] £8 4m it X A& 42 LPS 4891 & (P <0.05), LPS#85 LPS +
A PE ST B 48 LDH . TNF—a IL—6 . IL—18 . ROS MDA #= SOD 7K F Fb 4% , £ % £ %3t 5 & L (P >0.05) ; LPS +
miR—132—3p #2314 21 LDH . TNF-a,IL—6.IL—13  ROS MDA 7K -F ¥ £ LPS 2487+ & (P <0.05) , SOD 7K 4%
LPS £E 4% (P <0.05) ; LPS + miR—132—3p #74) 7 41 LDH, TNF—a,IL—6.IL—18 . ROS MDA 7K F ¥ £ LPS 41
FeAR (P <0.05),SOD KT 22 LPS L8 A 3 (P <0.05) o *TFELLL T FE 20 Nef2—WT 9 3¢ b Z B & v a, £ 5%
TGt 5 E (P >0.05) ,miR—132—3p B A4 6] Nrf2—WT 6% 5 8 & 8 1 (P <0.05) , miR—132—3p #7141 7
5% Nf2—WT 89 3% b Z B & b (P <0.05) ., & 20 N2-MUT 8 3% b Z s iE iR, 2 F A% it F &L (P>
0.05) LPS 485 LPS+ P 1 3t B840 Nif2 mRNA A8 & ik F ik, 2 F £ 44t 5 & L (P >0.05),LPS + miR—
132—3p BEFA M 28 Nrf2 mRINA #8344 & ik T8 LPS 284K (P <0.05) , LPS+miR —132—3p 47 7 28 Nif2 mRNA #8
2 &k FE LIPS 289 5 (P <0.05), LPS41L5 LPS+ MM st 18 20 Nrf2 & & A0 3T R ik B b4k, 2 F Rkt & 3L
(P>0.05),LPS + miR—132—3p B34 20 Nrf2 & & A0 3+ R A B8 LPS 454K (P <0.05) , LPS+miR —132—3p 47 %1
FLL Nef2 % G At ik B LPS 47 % (P <0.05), 518 miR—-132-3pidid TN 8 L&k mE T LPS#HF
89 AR IR , miR —132-3p T Ak A 78 7 A 09 AR 69 #7 e B
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MicroRNA-132-3p targets Nrf2 to exacerbate lipopolysaccharide-
induced injury in human umbilical vein endothelial cells*
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Ma Han-yu, Zhao Yu-hao, Zhang Ming, Li Zhen, Wang Fei, Chen Shu-yan
(Department of Geriatrics, Xinhua Hospital of Shanghai Jiao Tong University School of Medicine, Shanghai
200092, China)

Absract: Objective To investigate the mechanism by which microRNA-132-3p (miR-132-3p) targets Nrf2
to exacerbate lipopolysaccharide (LPS) -induced injury in human umbilical vein endothelial cells (HUVECsS).
Methods HUVECs were stimulated with LPS to establish an in vitro sepsis cell model, inducing endothelial cell
injury. Cell viability was measured using the CCK-8 assay, and cell proliferation was assessed using the EdU assay.
After transfection with miR-132-3p mimics/ inhibitors, cell migration ability and levels of lactate dehydrogenase
(LDH), tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), IL-1p, reactive oxygen species (ROS), superoxide
dismutase (SOD), and malondialdehyde (MDA) were measured. The binding of miR-132-3p to its target genes was
confirmed by luciferase reporter assay. Results The cell viability and percentage of positive cells in the control
group were higher than those in the LPS group (P < 0.05). The levels of LDH, TNF-a, IL-6, IL-13, ROS, and MDA
were higher and the level of SOD was lower in the LPS group than in the control group (P < 0.05). The relative
expression of miR-132-3p in the LPS group was higher than that in the control group (P < 0.05), and relative mRNA
expression of Nrf2 was lower in the LPS group than that in the control group (P < 0.05). The relative protein
expression of Nrf2 was lower in the LPS group than that in the control group (P < 0.05). The difference in cell
viability between the LPS group and the LPS + NC group was not statistically significant (P > 0.05). The cell
viability of the LPS+miR-132-3p mimic group was lower than that of the LPS group (P < 0.05). The cell viability of
the LPS+miR-132-3p inhibitor group was higher than that of the LPS group (P < 0.05). Comparing the number of
migrated cells in the LPS group and the LPS+NC group, the difference was not statistically significant (P > 0.05).
The number of migrated cells in the LPS+miR-132-3p mimic group was decreased ( P < 0.05), and the number of
migrated cells in the LPS+miR-132-3p inhibitor group was increased (P < 0.05) compared with that in LPS group.
The difference in the cell scratch healing rate between the LPS group and the LPS+NC group was not statistically
significant (P > 0.05), the cell scratch healing rate in the LPS+miR-132-3p mimic group was lower than that of the
LPS group (P < 0.05), and the cell scratch healing rate in the LPS+miR-132-3p inhibitor group was higher than that
in the LPS group (P < 0.05). LDH, TNF-a, IL-6, IL-1B, ROS, MDA and SOD levels in the LPS group were not
different from those in the LPS+NC group (P > 0.05). The levels of LDH, TNF-a, IL-6, IL-1B, ROS, and MDA were
higher, but the level of SOD was lower in the LPS+miR-132-3p mimic group than in the LPS group (P < 0.05).
Compared with the LPS group, LDH, TNF-aq, IL-6, IL-1B, ROS, and MDA levels were lower (P < 0.05), and the
SOD levels were higher in the LPS+miR-132-3p inhibitor group (P < 0.05). The luciferase activities of Nrf2-WT in
the control group and the negative control group were not statistically significant (P < 0.05). The miR-132-3p mimic
inhibited the luciferase activity of Nrf2-WT (P < 0.05), and miR-132-3p inhibitor enhanced the luciferase activity of
Nrf2-WT (P < 0.05). Comparison of the luciferase activities of Nrf2-MUT in each group showed no statistically
significant difference (P > 0.05). Comparison of the relative mRNA expression of Nrf2 in the LPS group and the
LPS+NC group showed no statistically significant difference (P > 0.05). The relative mRNA expression of Nrf2 in
the LPS+miR-132-3p mimic group was lower compared with that in the LPS group (P < 0.05). The relative mRNA
expression of Nrf2 in the LPS+miR-132-3p inhibitor group was higher compared with that in the LPS group (P <
0.05). Comparison of the relative protein expression of Nrf2 in the LPS group and the LPS+NC group showed no
statistically significant difference (P > 0.05), the relative protein expression of Nrf2 in the LPS+miR-132-3p mimic
group was lower compared with that in the LPS group (P < 0.05), and the relative protein expression of Nrf2 in the
LPS+miR-132-3p inhibitor group was higher compared with that in the LPS group (P < 0.05). Conclusions The
experiment determined that miR-132-3p aggravated LPS-induced endothelial cell injury by downregulating Nrf2
expression, indicating that miR-132-3p might be a novel potential target for sepsis treatment.

Keywords: sepsis; microRNA-132-3p; endothelial cells; lipopolysaccharide; nuclear factor erythroid 2-
related factor 2
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MicroRNAs (miRNAs ) /& K J& 20 ~ 22 > ¥ 4 iz
(9 JE 4 B RNAP', miRNAs 38 3 [ i mRNA 55417 i
mRNA (1% J5 0%, DT B ARG R (9 3Rk, R 2 550
e A5 AN () Y o B AR AT FRC . MicroRNA-132-3p
(miR-132-3p) 7E R 2Ly h R ¥ Z EAEH , A bt
98 5, BE R Tt i ] s i miR-132-3p 4% FOXO01
14 22 35 DA T 2% fiff e 35 00 B B 4517 A, A 5
B, miR-132 3 i B W7 SREBP-1c 1R i 42817 1
BENERRSE, FES SN ZHEMAT MR
FE® . SR, HHT AT A miR-132-3p W 2 5 ik
REAE B PN B 3005 0 Nef2 B4 E I 2% 08 5 41 i 41k 3
JEPR 285 R S Ak B 0] 1) — o S BB S DR, ) A
PR R EL A A R 1

1 RS

SRIG A #
i £ B (Lipopolysaccharide, LPS ) i H 7 % Sigma
O3 W), DMEM ¥ F% 3 i A= L0 XUE (5 %5 3R - 5%
KW e 0.25% JRBEI H ¢ M Gibeo 23 7], miR-
132-3p A4 - miR—132-3p 4100461 751 11 BH A4 %) R ity 5
7N A A B A A Lipofectamine 3000 iz, 5 1
FI b R R R B 22 7], TRIzol 350551 1 [ 56
Invitrogen 23 H) , Mir-X miRNA First-Strand Synthesis
Kit 390 5% 5600 & 0 A % H BRI BRI ST A R
] , Hieff ® qPCR SYBR Green Master Mix i 4 [ |-
15 28 2 HE MR\ 20 i 2867 UM Western blotting
A& B B S RAEYHRA R A b
2 W B 3K 56 (enzyme linked immunosorbent assay,
ELISA) 7 &1 14 5& [§ Abclonal 24 A , CCK-8 i 1
%A (reactive oxygen species, ROS) | FLIR I &8 (lactate
dehydrogenase, LDH) | # %8 1k ¥ 157 1k B (superoxide
dismutase, SOD) . [ ( Malondialdehyde, MDA ) . EdU
KR & W [ BT S KA EORA IR A,
Transwell /N3 1 F & 8 BT 23 7, B0 Nef2 HLAAR 0 A
He 1] Abcam 23 F |, XSG 3R 4l A 5k DG I 15 &
W Lo 28 3 AR R R SE DO E R A Tl
H JZ N (quantitative real-time polymerase chain

reaction, qRT-PCR) {1 [ | ifg 3 BR €A /R BHEE A

1.1

AL A A H AR Olympus 28 7] o
1.2 ZHRELESE

N B &8 Bk N 48 B8 (human umbilical vein
endothelial cells, HUVECs) I B H [E B} 2% b 6 20 i
IR, 2k M52 I3 5, 7R TE R FR 48 Y 10%
Ji 2F I L 1% XUHT A DMEM 85 33 35 DL 5% — 41k
Bk .37 °C AR BE S5 T AR 32 15 9%, S A0 il i &2
80% M FH AT J5 B2 55 5 .
1.3 FHik
131 ey i itge ¥ LPS(10 pg/mL) fEH T
HUVECs 24 h, 857 R E B, 4l 43 >4 %) REZH Fn
BRI ZH (LPS 2H ), HUVECs 40 i1 3% 35 24 h )5 , fdi J
Lipofectamine 3000 izl #4756 4% , ¥ LPS ZH 40 il 73y
LPS 41 ( A flf %% e b 1) | LPS+ B M ) B4 (e e
miR-132-3p B X} #8 ) | LPS+miR-132-3p #5481 4 41
(% & miR-132-3p A4 50 nmol/L) ,LPS+miR-132—
3p 1 70 40 (%% & miR-132-3p 4101 1 57 100 nmol/L) .
ML A8 h R TR BRI .
1.3.2  EdUZ#R ke g ok K 10 pmol/L
() EAU Z% €8 7% A BE 2 R LPS 2 40 i, & T 355 57
F2ho 4% Z KW EEE E 15 min, FFLITA 0.1 mL
0.5% Triton X-100 in B MR # 2% ¥ & (phosphate
buffered saline, PBS) , % i 1% & 20 min. PBS ¥t i 20
L2 %K, A Click TAEW , 2 k6% 7 30 min, fi
JEIA 4", 6= REE-2- R M| (4!, 6-diamidino—2-
phenylindole, DAPT) 4% (A, % 4 MU AZ Y 5 . R FH 4k
BEULEE A I RAEEME, TH EAU B4 2 e
1.3.3 CCK-8:% T HUVECs @ & /1 LA 5x
10° AN /4L %5 B2 5 240 Jf 42 0 T 96 fL A, 2% 41 B9 AL Jn
10 pL CCK-8, 4 M9 7 2 h, FH B A5 {1 22 450 nm
ARG REAA
134  LDH &M 2 PLS5x 10 A4/l % B ¥ 40
JitL 422 T 96 FLAR , {8 i LDH 41 3 25 1 4G 08 59 0 46
W7E 490 nm #2119 LDH 35 4
1.3.5  ELISA#& i zmfe B/ -F K -F  DL5x10° /4L
5 BE N A R T 24 FLAR P, SR H ELISA 32 7] & 4
W& AE B F B9 38 8 B F - a (tumor necrosis
factor— o, TNF- «) (RK00030) . 1 40 ffl 4 % -6
(Interleukin-6, 1L-6) (RK00004) . IL-1B (RK00001)
K-S
1.3.6

ROS.SOD A MDA KT Z  PA5 x 10°7/4L
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9 P 20 it P 1) 96 FL AR rv L AH N X 7R % 4 15 BH
3 51 5E ROS .SOD F MDA 7K .

1.3.7 Western blotting 44 /] G kik HRIPAZ
fift 2% W B IR (I RE A, B BCA U £ i, I SDS-
PAGE 73 B, % B 5 H 5% 2F 13 1 & F BT 2 h, fin
A—¥i4 CHELKR, KA TEIRTMALFEDTR%
PERRE A GBI 1:2 000) W57 2 he R FHIE3R AL
SR PG, I Tmage J4PE 43 M 2505 TR

138  qRT-PCR#&MAMH &k H TRIzol i 72
BB RNA . F ] Mir—-X miRNA First-Strand Synthesis
Kit £ % cDNA , qRT-PCR 4" 3 )2 1/ K JT] Hieff® qPCR
SYBR Green Master Mix {5 & . JZ W 2514 : 95 °C il
A PE S min, 95 CAEPE 10 5,60 Cil & 30 s, 3£ 40 ¥k
PE¥R . qRT-PCR 5|4 i LI AR A W B4 A BR A
FIA AL, & 51 WP S L2 1. Kl miR-132-3p . Nrf2
() 3¢ 15 , U6 A1 GAPDH 43 BIAE by P9 5 % B, il
2O A DR A X e A A

=1 s5|¥F5

FEA 51975 K JE/bp
miR- 1E[]: 5'-CCAGCATAACAGTCTACAGCCA-3' 22
132-3p i) : 5'~AACGCTTCACGAATTTGCGT-3' 20

1EI : 5'-TTTATAGCGTGCAAACCTCG-3' 20
e JZI : 5'-TGGGCAACCTGGGAGTAG-3' 18

1E: 5'-GGAGCGAGATCCCTCCAAAAT-3' 21
GAPDH

S I : 5'-GGCTGTTGTCATACTTCTCATGG-3' 23

1EfT : 5'-CTCGCTTCGGCAGCACA-3! 17
v JI : 5'-AACGCTTCACGAATTTGCGT-3' 20
139 Xk St n it F A AN

P 6 FLAR T, F 1 mL G B W 3k 2R 30 405 20 U2 400 i il
TR, PBS YRV AN 3 Uk, Bk 2 4l MLR% A o FL R A
AR (T ) dh e 15 35 TR g b . (o 0 s
XF0.48 h R A TR AR A %

1.3.10  Transwell 534 2w o4z 2 BUHE 40 HE I
AL, A TE 1L A DMEM £ 5% 3 55 5 ok 540 fifd 2
W o P YA BL TR I Transwell Bl 75 24 FLAR | 3%
5 x 10* /9L % B /9 40 B i A Transwell 12, & 2 il
AT 10% i A T 19 55 32 W 800 L, A Ky F548
YRR R 24 h ARG 4% 2 R R E , 45 iR e
Xt T 4 A AT TR

1311 Wk EEHEEAN WIELYEEW

vl P miR-132-3p AY I 356 [, #4 22 B A R Nef2
(Nrf2-WT) 1 28 45 7 Nef2 (Nrf2-MUT) J5i %7, 48 J5 Ff
Nrf2-WT 5 Nef2-MUT 43 51| 55 B ¥ % B miR-132-3p
B4 A miR—132-3p 1 il 351 3 5% e 2= HUVECGs 1,
24 h J5 43 I R Ak USRI B O 3R i
(8 ER I o AN A3 20l Nef2-WT+ % B 20 Cg 57 A=
Y Nef2 JEURE 5 e 2 A0 b ) Nef2—WT+ B P X5 BR 20
CFf B A 78 N2 JRL T 44 X6 R G e 28 i fif vpr ) |
Nrf2-WT+miR-132-3p B 4 CHF BF A= 2 Nef2 5 fE
Fl miR-132-3p B4 P M fte Je = 0 g rfr )\ Nef2-WT+
miR-132-3p 417 il 57 41 CF B A= 7Y Nef2 Ji7 47 Fl miR-
132-3p 41 il 51 2 e 22 2t v ) Nef2—-MUT+ X i 41
CFg 22 78 7Y Nef2 J50k7 55 e Z 40 ) Nef2-MUT+ 1
P 8 4 CRg 28 A8 Y Nef2 SR I 2 of R 0 e 58
A ) Nef2-MUT+miR—132-3p 1 04 41 (4 5 7%
A Nef2 J5i 2 A miR—132-3p #5400 4 3 55 e 5 40 g
i) Nef2-MUT+miR-132-3p 11 %l 7 4 (5 28 25 &1
Nrf2 5K AT miR—132-3p il 57 Mo i e 2 2 fif ) .
1.4 FitEH*E

BOHE 23 A1 SR FH SPSS 23.0 it dk 4k . TR OR
DASEL = bR (x £5) Fom, LU ¢ K 50 5y 22
OYAT, HE— 25 W LA LSD—1 K 56 . P <0.05 S 22
SHGIFE L,

#HR

LPS X34/ B i 1 FnisE Ak 189 820
CCK-8 45 3 g7~ , XJ B4l 5 LPS 20 4f Jfd 7% 71 5%
) 4 (99.88 £2.00)% . (83.58 +0.56) % , 4 1 Ko % , 22
A G F = X (1 =13.630, P =0.000) , % 18 44 %%
LPS 4 F+ 5 .

EdU 42 (0 7 45 3 W oR |, %8 21 5 LPS 41 41 g BH
PE 43 51 A (66.32£5.20)% | (48.65+1.37)% , 4 t
K56, 24 A8 it 38 L (1 =8.052, P =0.000) , X} &
I LPSHF = . WK 1.
2.2 LPS3tZHAE LDH. & i B F | 4L B =4
KRR

X} B 40 5 LPS 41 LDH ., TNF-«, IL-6, IL-1B .
ROS MDA .SOD /K b4, 28t K 88, 22 A 4i it
75 X (P <0.05),LPS 41 LDH . TNF-a . IL-6 . IL-1B .
ROS MDA 7K - #555 %F R 2 T 557, SOD A 554} HE 21
FEA%, W2,

2

2.1
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rh E IR R AR %35 %
papiit::)
LPSZH
T FET R Edu FHPEANAL
1 BdUBHEEEERL  (b3)=50 um)

®2 MWRAS5LPSAMLDH.TNF-a.IL-6.IL-13.ROS.MDA.SOD 7K FELtbE (x=s)
21571 LDH/(u/L) TNF-o/(pg/mL)  1L-6/(pg/mlL) IL-1p/(pg/mL) ROS MDA/(nmol/mg)  SOD/(u/mg)
X R ZH 49.98 +2.15 101.80 + 8.23 91.65+7.14 121.60 = 12.25 1.03 = 0.09 1.08 +0.21 52.64 +4.21
LPS#H 16580421  502.60+33.60  289.60 + 42.84 376.10 + 17.09 3.22+0.21 4.02+0.17 29.07 + 3.60
& 42.480 20.060 7.894 20.960 16.320 18.870 7.372
PIE 0.000 0.000 0.001 0.000 0.000 0.000 0.001

2.3 LPS¥miR-132-3pAMINM2ERRIEZEEH
FRIEHIFN

qRT-PCR &5 87w, % B 2H 5 LPS 2 4 Jfd miR-
132-3p mRNA A Xf 3% ik & 43 5l y (1.03 +£0.10) |
(2.36 £0.25) , Nrf2 mRNA A% 23k 431 K (1.05 +
0.11) . (0.69+0.08) , M 41 miR-132-3p . Nrf2 mRNA
X RRE R, L 5, 2R YA RIT#E S
(1 =8.498 Fll 4.563, P =0.001 F1 0.010) , LPS # miR-
132-3p mRNA A X 3 ik & 8 X B 41 T+ &, Nif2
mRNA FHXT R 3K 7 5507 B2 B A1

Western blotting £ I 45 5 i 7R, %f 20 5 LPS 41
Nrf2 25 [ AH R 3R 35 5 43 1 2 (1.02 £ 0.04) | (0.80 =
0.09), 4t K1, 2R H G258 L (1=3.946, P =
0.017) , LPS 41 Nrf2 £ {4 AH % 2 1 £ 40 % Il 4 P& A1 .
N

X e Zf
- -

B2 WHENMREBFKHHE

LPS#H

100 kD

2.4 EFRIEFHPHE miR-132-3p %t 40 Ff1 i F1 F0 4H
PR BE SRR

CCK-8 S I 45 5 1 /R, LPS 41 . LPS + [ 1 % IR
ZH \LPS Nrf+ miR-132-3p B fUIH 4 | LPS + miR-132-
3p 0 i 7 4 4 B iE 1 4 il oA (73.45+0.27)%
(73.74+0.41)% . (43.65+2.82)% . (80.29 + 1.82) %,
GHHRTEZN, ZERASITFE X (F=
280.300, P =0.000) , LPS 41 5 LPS +BH 4 X} B4 b5,
Z R IG I 2E X (P >0.05) , LPS + miR-132-3p
P19 41 42 LPS 41 [% Ik (P <0.05) , LPS + miR-132-3p
570 4 %% LPS 41T+ (P <0.05) o

Transwell 525645 5 7R, LPS 2H | LPS +FA X IR
ZH . LPS + miR-132-3p S 41 | LPS + miR-132-3p
0 50 A 4 22 A B ) i o (268.00 £5.00)
(270.70 + 4.73) .(205.70 + 9.08) . (325.00 + 9.64)1~/Hp,
GHRHNBET 2N, ZEFARITFEX(F=
126.200, P =0.000) , LPS 215 LPS + ¥4 X} B 41 b4,
R IG T2 E X (P>0.05), LPS + miR-132-3p 14
L4 20 %5 LPS 498 /L (P <0.05) , LPS + miR-132-3p
T 20 AL LPS 3% 2 (P <0.05) . WLIEI 3.

21 it J) I S 45 R R, LPS 41 LPS + B M X

« 28 -
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M4 (LPS + miR-132-3p B 2H | LPS + miR-132-
3p M0 A2 AR R R A R A i D (4291
0.29)% . (42.02£1.31)% . (37.25£0.26)% . (54.77 =
121)% , AR 200, ZRAGITFE S

LPS 24

LPS + % B 20

B

LPS 4]

LPS + 33 X} A 41

(F =200.200, P =0.000) , LPS 21 5 LPS + 5 4 X 1 4]
e, 23 LG22 X (P >0.05) , LPS + miR-132-
3p 1AL 4 A LPS 41 % IR (P <0.05) , LPS + miR-
132-3p AR 4148 LPS 41 T i (P <0.05) o WL 4.

LPS + miR-132-3p
i 57 21

LPS Nif+ miR-132-3p
BRI 21

LPS + miR-132-3p
il

LPS Nif+ miR-132-3p
BAUM A

4 BHMAXIRIBER

2.5 it FRikFnHH miR-132-3p Xt ZH A A LDH,
RAE E FFn S AL B2 3= 407K T B 22 i

%4 LDH . TNF-a , IL-6 . IL-1B . ROS . MDA /I
SOD KV Leas , &R ZR T 225007, 2 R A it
B X (P<0.05). LPS45 LS+ [ %} B4 ks, 2
SIGE T2 L (P >0.05) 5 LPS + miR-132-3p £ 8]

*3 KHALDH.TNF-a.IL-6.IL-18 . ROS. MDA F1SOD 7k Ftb %

(ARN.= 200 um)

Y20 LDH .\ TNF-a \IL-6 . IL-13 .ROS . MDA 7K -2 %%
LPS 7 7} 5 (P <0.05) , SOD /K F-#¢ LPS 20 [ A% (P <
0.05) ; LPS + miR-132-3p #0521 LDH . TNF-o . IL-
6 .IL-1B \ROS . MDA 7KV 245 LPS ZH &A% (P <0.05)
SOD /K V-4 LPS T (P <0.05) . W33,

(xxs)

LPS# 153.10+1.53  530.70 £4.60  370.50 £15.72  408.50+8.82 3.15+0.24 4.68+0.18 31.02+2.33
LPS+[IHEXS HRZH 151.80 £0.39 53820+ 19.66 370.30+10.08 405.80+2.05 3.15+0.27 471+0.16 31.23+1.50
LPS + miR-132-3p 4l 249.20£12.76  818.90 +5.55 489.50£2.56 61670+ 1320 4.64+046 1257+044 1587=+1.89
LPS + miR-132-3p il 134.70+3.69 36580+ 14.91 199.10+11.59 367.40+18.83 1.68+0.18 3.15+0.11 50.71 +1.58
FiE 181.500 642.000 350.300 250.700 47.460 829.600 177.300
PH 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.6 miR-132-3p #B[a Nrf2

38 3 TargetScan A= 915 8. 27 T0I0 T 5L AG: ) N2
J& A5 i miR-132-3p # J& [H, & 3L Nief2 3'-UTR 5

miR-132-3p B4 SRS S0 (WE S5) o 9 EE Tl
T 45 5 TR, 45 4 Nef2—-W'T 19 %€ 't 2 il 3% 14 43 1)
H (7474+129) | (75.07+1.09) . (28.63+1.85) .
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4135 %

(126.60 £4.46) , LK R J5 25007, 2 %A G it
= X (F =735.200, P =0.000) , I #8240 5 B 4 %t B 40
Feds, 27 gt E L (P >0.05) , miR-132-3p fi
LU A0 T Nef2-WT 19 5 56 & B 1% P (P <0.05) ,
miR—132-3p 111 il 57 44 55 T Nef2-WT 4 2¢ ' K B 15
PE(P<0.05) . 4% 2H Nef2-MUT 9 %¢ Y6 2 1 3% 23 5]
Jy (75.53+0.31) | (7543+095) | (7643 +1.07) .
(7528 £0.71) , RN ZR I 22007, 25 LG =
N (F=1.224,P=0362). VL4553 Nif2 J& miR-
132-3p i L3 A5 .

Nrf2-WT 5. . AUAAAGGAUUAUUAUGACUGUUA...3’

hsa—miR-132-3p 3° ...GCUGGUACCGACAUCUGACAAU...... 5’
Nrf2-MUT 5°...AUAAAGGAUUAUUAUCGACGAAA...3’
E5 Faill miR-132-3p FANM2 Z B4 & &

2.7 miR-132-3p*fNrf2 mRNAFIE B RIAHIZE

qRT-PCR 45 % 7, LPS 2H | LPS + B M xf IR 41 |
LPS+miR-132-3p L # 21 . LPS + miR—132-3p 171 i
) 2H Nrf2 mRNA AH XF 38 35 & 4397y (1.01 £0.05)
(0.98+0.04) . (0.46£0.02) . (2.30£0.16) , Z FAH &
52, 22 7 A &t & L (F =235.100, P =
0.000) , LPS 2155 LPS +BH M X FE 4 b 5%, 25 5+ T4 it
23 (P >0.05) , LPS + miR—132-3p #% L ¥y 41 %%
LPS 4 F& A% (P <0.05) , LPS + miR—132-3p 41 i 71 £H
B LPS At (P <0.05) .

Western blotting 6 I 5 4 i 7% , LPS 41 . LPS+ [
PEXT 2 LPS + miR-132-3p #3441 . LPS + miR-
132-3p # Hill 77 41 Nef2 25 1 AH X 3R 15 & o 5k
(1.01+0.03) . (1.00+0.07) . (0.42+0.01) . (1.31=
0.03), &N ZE T 2500, ZRAGITFREX(F=
241.400, P =0.000) , LPS 41 5 LPS+BH 1 X} FE 41 e %%,
2R HGEIT 2 L (P >0.05) , LPS + miR-132-3p 5
L9 20 45 LPS 41 F# fik (P <0.05) , LPS + miR-132-3p
0159 20 55 LPS 4 Tt (P <0.05) . WLIEl 6.

1 2 3

N -
GAPDH “ 37kD

1:LPS4H; 2: LPS+IAMEXTIE4H 5 3: LPS+miR—-132-3p B4 4H
4:LPS+miR-132-3p Mk HI41
E6 KANMREAETE

4
100 kD

¥ A S — P X R 1 R R U, T
BEAE (19 5 HL I X B 36 M e oA HE R L. B
AR, Bk B 22 1 U Al 2R D M B E DA™ S Y N R
P R FRAEN, AR X MR R T AT & D
16 A0 AR . 4 FERNANDEZ 25020 % 3 Y
Bz 54473 0 b 55 400 i o G 2 9 1 ) R B I RS, o
B2 40 By B I G T 1) B BEIR T RS . AR5
& B miR-132-3p i i< $ [a] Nef2 52 0 LPS 75 5 19 N
B A5, 35K T B8 A e HERE VA T R AR L

LPS J2& #5022 [ B (04 36 1 B 4, 7 iR E ke
HEAER B T RSN R e e A R A M
BEAE & A, LDH ZKSF- T4 &, TNF-a  1L-6  1L-1
SRR 9 PR 2o B R, 4k T 5| R IR A N 23 5
A LA T B Ak, BRFERE R R 2 R R
Ak R 3, T3 3 ROS . MDA Al SOD 7K S 46 il T,
A 5T H HUVECs 28 LPS il 3 J5 , 40 M 1% g Fn 3
AE F1 FAIC, 40 A P9 LDH AN 98 5E B 1 19 BE B4 i, ROS
AT MDA B 7K T , 1 SOD 7K - F B, 3 22 B LPS
S PN Bz 4 LIS, B ST AR A R R R, 5
TN R A0 B A A

B ST BN, VF 2 miRNA 1E R 575 5% J5 30 i 70 %
FEOCHEAE AT, V757 Z2 PP 240 M 3 2, G 44 B 5 B R 4%
JiE A5 G WSS IE W, miR-21 . miR-30 , miR-146a
miR-150 55 miRNA 2 3 35 B 2 35 X Jife 2 i i 3]
B OIRE" . Seni A R R, 7E LPS i S 1 ik
B 0E W45 15 A 80 ep | miR—132 7E Il 4 2 v 1 365k 8
I miR-132-3p i & 35t v] 38 2 410 i Sirt1 fin
AR B T aX S — 3, A SR B IR
LPS i & HUVECs i /4 h miR-132-3p i, H it %
ik miR-132-3p 23 I 4 453 405 , 1040 ] miR—-132-3p
X LPS 4 ¥R HUVECs BA CRFE T, 3X — sl 764l
JLTE T 98 hE AR I 3K, LA K 40 B T RE A5 D T34
33 T UESE

Nrf2 1 by — Fofr e 48 Ak 0 350 B0OR% 1) 2 Skt R 7, X
M58 N R ELA 40 PR3 VR P #6438, miR-132-
3p 7E Nrf2 /) 3'=UTR J¥ 8 i A 45 5 A 5™ A F5
FEUH PTG Nef2 w3 5 I A0 A 0 BT B Eh R ek
B2 Mew A . ARWESEUE R, Nef2 J& miR-132-3p
(RO IE A, 7E LPS 4 # ) HUVECs H, miR-132-3p it
FEIRMA T Nef2 B9 33k, Nef2 A9 mRNA Fl 2K (9 % 35
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61 LhSEE, % MicroRNA-132-3p Il i) Nef2 I EE g 22407 T 00 N JBF 3 Ik ) Bz AR B 345 A B Ll i 5

WA, miR—132-3p % Nref2 £ 17 [ P 454 H

g L ik, 7E LPS i S 0 N B 4 A i 0
miR-132-3p [, Nef2 T 18 , Nef2 7] fE J& miR-132-
3p A A7 o) 45 L DR R AR BT A BT SRR R Y R
IRk OR A A0 L B 52 A R AR o A MR IE e ot
H, miR-132-3p A] G o 400 ] Nef2 380 2§ 1N
0 R A 1, DA g — 2 0 R 0 1% A R B S
T AL AR 5T, 2 miR-132-3p A BEJE IR YT
JHEBEE 1 — AV AE BB 0 i, T i — DR R

2 £ X B
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