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NE #i& Nrf2/HO-1 5 S 1@ &
BT AFE NIR LR MR | AN

o I SERA BER LS B, B 2

HWE BM HHmEFE LRE(NE) EAMRESEHET
E2 AHOCHEF 2 (Nuf2 ) FIALLL 24U R-1 (HO-1 ) TR 55 5719
ANTE W R 4N (hEECs ) 8L R BOIR &, ik 1
I+ hEECs , 38 1 380 7% 55 22 3R Wl 5% 20 5 7 (RT-PCR) 4 o 1
BB M K fEZIKTE hEECs 103 1% 40 i3 805 &8
(CCK -8) SZ55 A 2 NE AbHE T 20 M 7 P 10 52 M, AR 45 225 SR
YT Ay Ak B AE RS AR A 3 R o R R A Ak B 5 0
Western blot S5, #rilll A4 8 141 ( Oceludin) , F 8 /Nl 88 1 -
1(ZO-1) ,JAT-MIKEH B AN ELIE-2 2 (Bel-2) , Bel-2
FHOC X B (Bax) , HUAALRIA 1 Nief2 \HO-1 3R 35, I
SAUAARAI NE 4355 2000 P8 1 00155 100 5 WK G 3 R o 3k
K387 & (ELISA ) K P9 % ( MDA ) |8 %A 1k ¥ 05 1k i
(SOD) (/K. %R  7E hEECs FHF] ol a,al b.o2 a,
a2 b2 c.B 1,835 FIREARZIKNFRE, NE LIS, &
MR BE (5,10 pwmol/L) AN BH i 5% MW 2 i 7% 7, Wi 15,20
pumol/L NE ZLBRZHAT 6 h 5§, 24 h 47 W] W B 4 B 3G v, %
BEREE T Z0-1 A1 Occludin 7€ 15 wmol/L 24 h AbFE4H .2
FhEr, ZO-1 £ 6 h AEFHA FRE, 15 wmol/L A3 g & T %,
B} Occludin 7€ 6 h ZbFRZA F+ i, NE AL B 5 5 % AH 1L,
M TR T E 15 wmol/L NE AFE4HMI 6 h T3 B T+
L AR 24 b E AN TR T R R, JAT AR AR 1 Bel2/
Bax >1, NE ZLFE, i Nef2 J2 HO-1, 40 i 3% 33 3k b5 Wk
Hif) MDA 7KF-30 B @ 7, IR SOD ZKFHH & i, &5
i NE ZbERA0ME)S v s Nef2/HO-1 {55, - SoD,
REGUEALR BUR TR

EegiE B R N2 HO-1; AT 5 B B 40
7.0-1 ; Occludin ; Bax ; Bel-2

FESES R339.2

XEARERD A XEHS 1000 - 1492(2024)05 - 0767 - 07

2023 - 12 - 05 U
BETH . ER A RRER S (5581760265 ) ; T H HARFH# 1 4
(4'5 :2023AAC03218)
PR PAAL . T B ERER 2SR B4 e 4R )1 750000
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N2 SR HLAR = A o i 5006 PE R ( reactive
oxygen species ,ROS) , SEUAAIL A, kT 5 | 6
FNE M A AN BE 2K AL, MAR 2 PR AR T R Gk
o I AR AR I IR G, 9 40 5~ B N RS | 22 K
FreaE ) LHE R (norepinephrine , NE ) J& 5
SRR HOKFAE B B 5 T e, 7R I
RAYTEH NI NE HE R ERN o & BH HIRER
RESZ AT B0 8 22 AR PEAY IR R 38 B2 (& i
S5 E AR TR (0 NE JA] 52 i iE
ANFE N B2 20 B (human endometrial epithelial
cells, hEECs) 14 0 LAl BRI 6 AT 26 T4
A%, 7% KT E2 2 F 2 (nuclear factor E2-re-
lated factor 2, Nrf2 ) /Il 1. % JiN % ##-1 ( heme oxygen-
ase -1, HO-1) J2& B % 477 E0 10 N 08 3%, 40 i 9 %
JiE A2 E, ROS HEM, ER AT 2 Nef2 A% %3, _E 3
HO-1 ALY AL B ( superoxide dismutase, SOD)
B HAb B LR, ABEFE Y R NE 7T & b ks
CHRMTAN Y HO-1 1YRIE . ST B R IRTEAE
NE Z 5 REW BN Nif2/HO-1 {75 5 P45 IE % hEECs
(R S A IS

1 HREHE

1.1 ##
1.1.1 @iz 1FE% hEECs 14 [ dtardb gy fl A
VI AR5 BE

1.1.2 ZZRXAE5NE 10% G4 MiEWAEE
Clark Bioscience 2y ] (cat. no. FB 35015) ;100 U/
ml HEZEA 100 wg/ml $E5 Z I H LR RKE TR
HABR ] (cat. no. T 1350 ) ; H5 37 52 DMEM/F12
W AR R R AE R A BR A ] 5 A RNA $2IK
R — 2Pk e S R & B b RARAE LR}
FAHBRE] (cat. #DP419, cat. KR118-02) ; Annexin
V -FITC/P1 X520 L TS X750 &0 0 b i DL il
YR A BR S ] (cat. no. BB4101-100 T) ; Cyt-
oFLEX Ui U4 M AW 7 56 [F Beckman /23 ; BCA 4
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FEHIRBGRF & WAL BCA B A& R IHER ) A
H UL AE Y & A PR Al (cat. no. KGP 250,
cat. no. KGPBCA) ;7§ [ ( Malondialdehyde , MDA )
R £ SOD KR & B mE A T
FEFSTAT (cat. no. AOO 3-1-1, cat. no. A001-3-2);
JNERAPT N2 $iAIe H 25 [ Santa cruz 23 7] (cat. no.
$¢-365949,1:800) ; bt HO-1 ik Hbt Bel2 M
KX A (Bax) Uik Pl B 40 MLk L2 S A
( B-cell lymphoma-2 , Bel-2) $ii & FH 3£ [F Proteintech
NE](cat. no. 10701-1-AP,1 : 3 000, cat. no. 50500-
2-1g,1:3000, cat. no. 12789-1-AP,1 : 2000) , bt
PA8EEE 1 (Occludin ) FUAARIE H € E Abcam /A ] ( cat.
no.ab 216327, 1 : 1000), ¥t Ml & /N & H-1
(Zonula Occludens-1,Z01) PuiEy H b 7 B3R A=)
HFARBGHL/AE] (cat. no. bs1329R,1 : 500) , i AL4
FitEbR i i Ll E BT e bt AR BRI A L BTN
PRI B-actin HUA B AL T A2 S H A=Y+
ARERAF (cat. no. ZB2301,1 : 5000, cat. no. ZB
2305, 1 : 5000, cat. no. TA09, 1:1000),
1.2 FHi&
1.2.1 @mfe3Esc hEECs 4008 & 10% it 4 1
7,100 U/ml HEEE M 100 wg/ml 5% Z i DMEM/
F 12 B3 i s 75, fraiifE K 2 80% ~90%
A BEREEATAEA 55 2 ~ 15 ARU B TS 225055 .
1.2.2 RT-PCR %34l § LAz & 46 2k eh R ik
WL SR hEECs 4 = 40 il & 2 90% ~100%
I, P2 RNA i 5% sk Z 5, 78 98 °C 00 bR 28
30 s Ji& , 47T 35 4> PCR ¥ (98 C 5% 10 5,51
CHELE 30 5,72 CHELE2 min) ,IRIGTE 72 C eG4t
12 min, 7EM Gelred YL (1) 2% Bl e I, th
Mg ) TEA% 100 V,32 min HL K5 WL PCR 729, If
fd1H 700 bp DNA Ladder 7E% DNA FRic, 7E4L 22 &
JEHEHE AR RGBS R, SIFs Y g1,
1.2.3 CCK-8 #5236  HHE % hEECs, FE4I Y
T RE A= R TR RIS T AL 20 O e T
96 fLARI (5 x 10° A/fL) AkELIG % B RE IS | 7 &%
IHRRE SR G, A & A LW EH 0.5.10,15.,20
pmol/L Y NE [} 58 245573 4 5 2 40 Ml 6 .24 h,
FABEBR SN RE £ 450 nm 4L FIW 6 BE(E (OD) L i
CCK-8 A NE Xof 4 36 14 A 52 0, 41 e 34 78 1k
PELAANAE TS R, AFTE R (% ) = (OD s
= OD 1)/ (OD gy = OD ) X 100%
1.2.4 AX@RRKEEAEN NE &2 )5 08
FOWHIEESE hEECs, TR RE K a4 N

*®1 PCRI|#WEER

L JFHI(5'-3") bp
al a F. ATGCTCCAGCCAAGAGTTCA 20
R: TCCAAGAAGAGCTGGCCTTC 20
al b F: CTGTGCGCCATCTCCATCGATCGCTAC 27
R: ATGAAGAAGGGTAGCCAGCACAAGATGAA 29
al d F. CTATTTCATCGTGAACCTGG 20
R: TCGGTGATACCGCAGAAGCG 20
o2 F. CTCTTCCTGGTGTCTCTGGC 20
R: GGTTGTACTCGATGGCCTGT 20
o2 a F. CTCTTCCTGGTGTCTCTGGC 20
R: GGTTGTACTCGATGGCCTGT 20
o2 b F. CCTGGCCTCCAGCATCGGAT 20
R: ATGACCACAGCCAGCACGAA 20
o2 ¢ F. GTGGTGATCGCCGTGCTGAC 20
R: CGTTTTCGGTAGTCGGGGAC 20
Bl F. CTACTTCCTCTTGTGTG 17
R: GATTGTGCTTCATTGGTATT 20
B2 F.: CTTGAGGGTAATAAACTTAG 20
R: GAGGAACTGAACTGTA 16
B3 F. GCTTGGGTTGGTCAAATG 18
R: GGAAGGTAGAGGTTGTGG 18

80% ~90% W}, THILANNL, FF4e IR 1 1% 5 AT A e
RE 6 cm M HE 5 L, K5 40 i 53 A X IR 4,6 h 5
wmol/L b4, 6 h 15 wmol/L AbPEZ],24 h 5
pmol/ L AbFHZ] K 24 h 15 wmol/L AbBHZH | 75 40 it s
BEAE KBRS EE N 60% ~70% I, 23 BN A 2k
5 1S pmol/L [ NE 4RZE15 5% 24 h; 5 40 it I e
R EEE N T0% ~80% I, 23 S AL A & Ky
5 F115 wmol/L ) NE 48£EH53% 6 h, F& IR R 40 i
R IR S AR AP R AT J5 B2 52 56, I A T =X 40 e
A HEFT R A3 HT

1.2.5 Western blot 523 15 3% M AC B0 it 5 | IR
EMMEEFEELITEIE 4 °C 1 000 r/min &0 5 min Ji7,
I3%E EIER SRR LA - 80 C A7, PBS ¥ ¥4l
i 2 WA IR —ANEAR 6 em BYREFRILANA 0. 5 ml
0. 25% [ IFERETH L 40 B, 2500 J5 PBS W BEE &,
BO A IS H 2 v B A i 4 2 1, PR T A
Fi B BCA 2 FRBUGAR &7, AR ) & itk
TEAERE, B AR 40 ng BT 5% WA,
10% S B R HEATHL K, 6 IS, BHIAL IS, o AT 1 e
IE /NPT Nef2, f 4t HO-1, Bax, Bel-2, Occlu-
din, %Pt B WIS H ( B-actin) 4351 4 CHEF LK,
A AR IC R LA BT e T, AL R bR D
LEB DR =R E 1 h,

1.2.6 4 @mfe3s sc& E &k SOD A= MDA 4
T CEE IR S ERAN S S AN R SR
¥ ,1 000 r/min.5 min B5.0, B V5 - 80 °C{RAF
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£, MDA SOD Il 5 43 ) A 5 3 551 & 136 W] 45 3
176

1.3 Sit#4 8 8 GraphPad Prism 9.0 4K {4
MRG0T, THE TR x +5 R,
Nrf2 \HO-1,Z0-1 Occludin Bel-2/Bax ik g5 H: LN
ZH B-actin /E RS IR, Z 41 HLBCR FLN R 7
ZT O R 7 22081, P <0.05 RRZER
Aot X,

&R

2.1 BLEBEXREZFEAREFL hEECs ERRIE

RT-PCR Fill'& b B &R e A2 A AL E 55 5% 1Y hEECs
ERYERIN, A 1 Frs, #E hEECs b, & ] al a,
al b.a2 a.a2 b.a2 ¢ Bl .B3 T FIREGEZIKRFE

2

ik,
2.2 NE 43t hEECs i& WIS P& 1550
B A ZERK:  hEECs 1IEH 3458 (K1 2A) . S5XF R4 L

5.10 pwmol/L NE 4 35 20 Jfd Xt 40 Al 14 5 15 14 14 5% i)
ZERIEH R X, 15 .20 wmol/L NE #ZbFE hEECs
UM 6 .24 h 5, A GG T 0 SR N (& 2B)

2.3 NE 42X} hEECs EF EZEZEEH ZO-1 0
Occludin EARIEH M Western blot 25 R IR,
AN [A] ¥ BENE &b B 41 i AS [ B (8] )5 5%t ZO-1 Al

A Control 41

Qb FH24 i 20

A FE24 ) 4

r M 6h
Cd24h

w
w

kK

4 B 77 3% (%)

1 hEECs b8 FRRREEZEHIRIE

Occludin FIZRIE (1 3A) & oA s, B %
A Z0-1 78 6 h ZbHZH T F% 15 wmol/L NE 4b B
Ja R E FIEE(E 3B fl1Zk 2) , Occludin 7F 6 h AbFEZH
FhiE  H2ER TG4 L (F 3C FFk2), 1 NE
15 wmol/L ALFEANAE 24 h J5 3% L ZO-1 F Oc-
cludin (E3B 3C 1% 2),

2.4 NE 42X hEECs HAT R ATHEXE
BRIZWEME  AFREE NE 2 5408 hEECs 6 h
124 h J5 0] LIE ) 5% BRAUAH E, ani i T R 2 Tt
By, HA 15 pmol/L Zb PR 6 h 2H 5 % FEAH [ 22 5%
BEiFE X, BIPT A S E A Bel2 ) Bax
MYk, 45 o 8 A XS R I8 i Bel-2/Bax KT

5 umol/L4H 15 pmol/L#H

EEETY

2 NE 43 6,24 h J53F hEECs 4 i 71 B 220
A:NE 4b ¥ hEECs 24 h A J5 & 608 F 240 M % L &
x100;B:CCK-8 il NE Zb ¥ 6 .24 h J§ hEECs & £ a:
Control 4 ; b: 5 pmol/L 4 ;¢ 10 wmol/L 2 ;d; 15 pmol/L
#f;e: 20 wmol/L 4 ;5 Control 41 b 4E: * P <0.05, ** P

<0.01, "**P<0.001, """ " P<0.000 1




- 770 - FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2024 May;59(5)

R2 AERENERQREANFENELRABMAEEFHEXEFRIE(n=5,x+s)

B 6h 24 h
51 N F{E PE
wER 5 pmol/L 15 pmol/L 5 pmol/L 15 pmol/L
Nif2 5 1.250 £0.082 1.196 £0. 126 1.415 +0.160 * 1.564 +0.149* * 5.594 <0.01
HO-1 7 1.649 +0. 101 2.332+0.170* * 2.767 £0.483 " " * 2.278 £0.394 6.840 <0.01
Occludin 5 1.081 £0.026 1.342 +0.096 1.162 +0.254 2.124 £0.207"***  8.086 <0.01
70-1 9 0.855 £0.072 0.782 +0.033 " 1.171 £0.072 1.454 +0.071**** 22.170 <0.01
Bel-2/Bax 10 1.432+0.084 " * 1.405 +0.123** 1.299 +0.100 * 1.331 +0.119~° 5.895 <0.01
MDA 5 0.191 £0.011 0.202 £0.009 0.202 £0.010 0.192 +£0.012 0.094 >0.05
SOD 8 6.647 £0.222 7.545 £0.176 9.092 £0.718 " * 8.176 +0.675 " 6.153 <0.01
5 Control HH% . *P<0.05,* *P<0.01,"**P<0.001,****P<0.000 1
A 6h 24h B 20r
ControlZl 5 pmolV/LAL 15 pmol/LZH S pmol/LZH 15 pmol/LAL  ku ‘ N
j(E‘r 15+ T
Z0-1 191 é
=
m 10f .
fery
Occludin 60 =
Q o5t
B-actin 43
0
a b c d e
C 251 ks ok
5 20}
® B3 NE 423 hEECs L EZEEEZH Z0-1 # Occludin B RZH M
E L.5p A - C:Western blot #0525 % 4% 45 11 ZO-1 F1 Occudin f33% ;a: Control 41 ;
=
ZEC:I b:NE 6 h -5 pmol/L & ;c: NE 6 h—15 pmol/L 4 ;d: NE 24 h =5 wmol/L % ;e:
E 1.0F - ¥
b= NE 24 h =15 pumol/L 4 ; 5 Control 4 Ht%:: * P <0.05, " * * * P <0. 000 1
o
S 05t
0
a b c d

1 PR A PR T BGER (B 4 Rk 2) .

2.5 NE 43} hEECs £ HO-1 . Nrf2 EHRIEH
#MM NE 4B hEECs 40 )5, L # Nef2 Fil HO-1
AR, 76 24 h ZbFEZH  HO-1 1 Nef2 Y F i 25 721
FEi 4 X AE6 h — 15 wmol/L AbFHZH , HO-1 )
LIAZERASIFEL(P<0.05) (K5 fM#E2)
2.6 NE 42 hEECs /53t MDA . SOD B0 K
Rl NE Ak 3 5 X 24 3 4040 7 3500 5% e WS4 9k
T 43R FE W MDA 1 SOD Y 7K, 45 53
R, NE ZbF1 6 h J5 SOD Bl JFUA T kb3 24 h )5
SOD /K- 2 A, BB, MDA 7K - 354 B o ok
AA(E 6 MFE2),

3 itig

NE @ B IR R RE 2 AR FEVE T, 5236 sl
FE FMRREZATM ol a.al b,o2 a,a2 b,
a2 c.Bl.B3 7E hEECs ik, M AT EHLUZH B3

B LR R RKETFE B o2 F EIRERER
IS5 TiHEFERSGE S KR TFELEB B
FRRAEZ IR AT T AL S g ) Rl L
R BESZARAE T E T RE R R b R AR
Mo CCK-8 SLIRM4 R R T AWK EE NE 403X}
Ki =19 hEECs RS2 ,5 pwmol/L Fl 10 pmol/L
NE ZbFRANA 6 h A1 24 h X 20 i 375 1 1 4 s 41 i
AN 1T 15 wmol/L A1 20 mol/L NE 4bH 41 it 5
A S (12 S 40 34 5 (RIS, RSl 1 & i 5 i e A
Occludin Fl ZO-1 B3R5, B =W (15 pmol/L)
NE i Occludin F1 ZO-1 31k, X5 CCK-8 4%

—3(,15 wmol/L NE &b P E 240 fa s s . P57
FW] NE A A2 2 Jirb 928 40 o 384 B, DR 8020 i 3 19 5
B0V NE K ) b BN 45 98 40 L Caco-2 {2
PEANRERE S , TR, NE A2 1E 5 K B 32 3h ik 9 2
YA, Jo BT[] 12 S 40 4 5 - i ] Ak 280 ) 5% 4
JHE 36 PR S BA S A 9T 45 R B, i R EENE
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A NE 6 h-5 umol/LZH, NE 6 h-15 pmol/L4H Control4H
i 6-5:P1 . 6-15-1:P1 CTRL:P1
107 QI-UL(0.53%) QI-UR(4.79%) 100 Q1-UL(0.36%) Q1-UR(4.79%) 10" QI-UL(0.97%) QI-UR(2.12%)
10 10°
10°
10 10
< < <10°
210 210 >
10 10 10°
0 0
10" QI-LL(90.04%) QI-LR(4.64%) -10' QI-LL(89.99%) QI-LR(4.86%) 0 QI-LL(94.24%) QI-LR(2.67%)
0 10° 10 10° 10 0 10° 10° 10° 10 0 10 10° 10° 10
FITC-A FITC-A FITC-A
NE 24 h-5 pmol/L4H NE 24 h-15 pmol/L4H B 10-
. 24-5:P1 24-15:P1
100 Q1-UL(0.16%) QI-URQ.51%) 10 QI-UL(0.11%) QI-UR(2.45%) gl
10° o ;EZ *
10° X L
10° A1 6
<10' < T
g” B =
0 10 2 4}
, g
10
0 0 2+
-10' QI-LL(87.83%) QI-LR(9.50%) 2100 QI-LL(92.52%) QI-LR(4.92%)
o 100 10 10° 10' o 10 10° 10° 10 0
FITC-A FITC-A
a b c d e
6h 24h D 2.0r
C
Controldl 5 pumol/LZH 15 pmol/L4L 5 pmol/L4L 15 pmol/L4H ku X wx ok
A *
#1ap - L X T
Bel-2 26 o
B
% 1.0F
/a
ax -
55 0.5F
B—actin 43 0
a b c d e

4 NE %3 hEECs @A T X KA THXEARIENZM
A FA AN ARKE NE ZbBR)S hEECs JTZ1H00; B WA ARK M NE T 15 41 T-K ; C: Westem blot il NE 4 J5 hEECs B9 Bel-2
H1 Bax ZEK 150 ;D : Westemm blot £5 5401 8 T-HH 5685 14 363X ;a: Control 41 ;b:NE 6 h =5 pmol/L #H;c: NE 6 h—15 pmol/L 41 ;d: NE24 h -5
pmol/L 4l ;e: NE 24 h —15 pmol/L 41; 5 Control 1AL * P <0.05, " * P <0. 01

AEFRIEF hEECs J& , F B[] i (] 25 41 19 40 i 33
B, A L NE X6 A [ o 28 200 it %) 386 B 5% i) S T, [
b, IS B S T NE &b B S S 40 i 58 1~ 2% K% 0
THHSCH RS2, 25 L /R, NE AbFES | 20 A i 04
TR TFE 2 15 wmol/L NE AFEZH L 6 h B i
PEBEAI P T (H 24 h AbFRZH A T R T 6 h AbFE
ZH B ., [R]E} Bel-2/Bax W& T4 IR #2278 BAR R A4
T (R M PR R TR TR, A
W5 WR, B BE NE (50,100 wmol/L) 2355
T HT 22 408 T 0 & 1, Wiz 5% h B A%
%25 NE 435  hEECs 41 9 R T3 T &, H2 R
T 15 wmol/L AbFRANME 6 h MEE| T i E £ F,
Hoh 25 TG 1242 S, 3% n fE 5 4 i Fh 28 2 44

HIRIEMZE A L,

NE 7] 5| L 40 A S Ak 7 38, NE 32500380 v] B
ARG IR AR G B A0S A HO-1 e K R
FEKIE W MEAEM T, HO-1 2635 T o JSF- 1 L4
L B2 AP R T AE A Bk &R 1T AT NE ¥ B, HO-1
FEANIEFT N BE - R A0 M A ek I g 3R % g
FW] NE 4b#5  BA 5 F9E HO-1 Al Nef2 33k, HO-
1 & Nef2 FYRESER, rT R B R SR 2R 38, i R
PRI~ ST 328 T 400 i) 9 a0 R K 4 A A B A
FAM A4S SOD 78 N AP A AL B A9 ZR 3k, 4G
YRz FREH SOD K-, R NE 4hHE/E SOD 7KF
Fhimr , MDA K-35 B BT, X ik —2 2R T NE
WE Nef2/HO-1 {5595 7 4 i 9 S A0
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(2]

A 6h 24 h B 2.0
ControlZl 5 umolV/LZl 15 pymol/L4H 5 umol/L4L 15 umol/L4l ku . " _fli
Nrf2 p 9 15f T
=
HO-1 = 1.0
37 =
=
Z. 05 I~
B-actin 43
0
C 4. a b c d e
. sk ok
) 3r s Ny
® sk B 5 NE %2 /E3t hEECs f Nrf2 #1 HO-1 E B FRIiEM
= ) A - C;Western blot &3 Nef2 Al HO - 1 Y2 (AR Fi5 & ;a: Control 41 ;b: NE
= 2F
E 6 h-5pumol/L#l;c;: NE6h-15 pmol/L 4l;d;: NE 24 h -5 pmol/L Zl;e;: NE24 h - 15
g " wmol/L 41 ; 5 Control 41 lL#: * P <0.05,* * P <0.01, * ** P <0. 001
)
0
a b c d e
A 0.25F B15r
0.20
:E\ ~ 10k *ok .
= 015t E
g =)
E &
£ o0t a
a S 5T
2 wn
0.05F
0 0
a b c d e a b c d e
E 6 NE 4EE3T MDA F1 SOD #9#0id

A .B:NE T¥iJ5 MDA .SOD 7K3F;a: Control ZH;b: NE6 h -5 pmol/L Z ;c: NE6 h—15 pmol/L 4 ;d: NE24 h -5 pmol/L & ;e: NE24 h -
15 pmol/L 4 ;5 Control 4 5. * P <0.05, * * P <0.01

LM, ShERLL, BGEN, 5F. SRS AR AAH DS BRI
HRL)]. EPRAFEN R A F 4, 2021,40(5) 1402 -
6.
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NE activates Nrf2/HO-1 signaling pathway to regulate
oxidative stress in human endometrial epithelial cells
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Abstract Objective To investigate whether norepinephrine (NE) regulates the oxidative stress in human endom-
etrial epithelial cells (hEECs) by activating nuclear factor E2-related factor 2( Nrf2 )/ heme oxygenase -1 ( HO-1)
signal pathway. Methods Cultured hEECs were used. The expression of o and B adrenergic receptors was detec-
ted by reverse transcription-polymerase chain reaction (RT-PCR). Cell counting kit -8 (CCK-8) assay was applied
to test the effect of NE on cell viability, then the cells were divided into Control group and NE treatment group, and
the appropriate concentrations were chosen. The expression of tight junction proteins Occludin and zona occludens-
1(Z0-1), apoptosis-related proteins apoptosis-related protein B-cell lymphoma-2 protein( Bel-2) and Bel-2 associ-
ated X protein( Bax) , antioxidant proteins Nrf2 and HO-1 were examined by Western blot. The apoptosis was de-
tected by flow cytometry. The malonaldehyde ( MDA ) and superoxide dismutase(SOD) in the cell culture medium
were detected by enzyme-linked immunosorbent assays kit ( ELISA). Results The mRNA expression of al a,
al b, a2 a, a2 b, o2 ¢, B1, B3 was detected in the hEECs. After the NE treatment, no significant change in
cell viability was observed in low concentration (5 pmol/L and 10 pmol/L) groups, while 15 pmol/L and 20
pmol/L NE treatments for 6 h or 24 h promoted the cell viability significantly. The expression of ZO-1 and Occlu-
din increased significantly in 15 pmol/L group after 24 h treatment, the expression of ZO-1 decreased in 6 h treat-
ment group, significant down regulation was observed after 15 pwmol/L. NE application, the expression of Occludin
increased in 6 h group. The cell apoptosis increased compared with the control group after NE stimulation, espe-
cially a significantly increase in 6 h 15 pwmol/L group was detected, while the fall in increased apoptosis was ob-
served after 24 h treatment. The ration of Bel-2/Bax > 1. The expression of Nrf2 and HO-1 was elevated by NE.
There was no obvious change in MDA level while significant elevation in SOD was detected in cell culture medium.
Conclusion Nrf2/HO-1 signal is activated after application of NE to the hEECs, which may responsible for the
upregulation of SOD, antioxidant and anti-apoptotic effect in the hEECs.
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