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Sulfiredoxin-1 protects astrocytes against injury induced by oxygen-glucose
deprivation/reoxygenation
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College of Basic Medical Sciences, Chongging Medical University, Chongqing, 400016, China)

[ Abstract ]| Objective  To determine the protective effect of sulfiredoxin-1 (Srxnl) on the injured
astrocytes induced by oxygen-glucose deprivation/reoxygenation ( OGD/R). Methods Lentivirus vector
encoding Srxnl-shRNAs and a negative control were used to transfect to primary rat cortical astrocytes. Real-
time quantitative PCR ( q-PCR) and Western blotting were used to detect the expression of Srxnl at mRNA and
protein levels. The OGD/R model of astrocytes was established by OGD for 6 h followed by reoxygenation for
12 h to construct an in vitro model of ischemia reperfusion (for transfected cells, the establishment was started
in 72 h after transfection). Then the normal control astrocytes were cultured under or not OGD/R, so were the
astrocytes transfected by sh-Srxnl or negative shRNAs. After reoxygenation for 12 h, the expression of Srxnl
was measured by q-PCR and Western blotting. Cell viability was determined by MTS assay. Apoptosis was
measured by Hoechst 33342 staining. And the levels of Bcl-2 and Bax were measured by Western blotting.
Results  After transfection of sh-Srxnl, the mRNA and protein expression levels of Srxnl were significantly
decreased by 47. 0% and 58. 5% than the cells without transfection and negative control group. MTS assay
indicated that interference of Srxnl resulted in a decrease of cell viability compared with control + OGD/R group
(38.79 £2.14 v5 69.35 £10.54, P <0.05). Hoechst 33342 staning displayed that the apoptotic rate was
significantly higher in sh-Srxnl + OGD/R group than in control + OGD/R group (51.67 £7.64 vs 25.00 =
5.00, P<0.01l). And Western blotting showed that Srxnl interference resulted in a decrease in Becl-2
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expression (P <0.05), an increase in Bax expression (P <0.05), and a significant decrease in the ratio of

Bcl-2/Bax (P <0.01), when compared with control + OGD/R group. Conclusion

Srxnl exerts a protective

effect on the oxidative stress injury in the astrocytes induced by OGD/R, which might be due to its anti-

apoptosis effect.
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52, Sexnl AR —Fh N TR PEBT A AL 1, AT UG i
L G52 E AL R AR o BT R B, Srxnl /R R
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2 15 240 R A 37 AE R R 25/ 52 48 (oxygen-glucose depri-
vation/reoxygenation, OGD/R ) 5 % | % FI & 45 7 T3k
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1.1 &Z&XA

DMEM/F12 ¥ 37355 JokE DMEM 3% 37 3 fetal bovine serum
(FBS) I B Gibco 2\ 1), 2 R & R (P-L-L) . MTS Ilj B Sigma
437, Hank” s (trypsin Il § HyClone 23 7], % ¥i-Bel-2 £ 5 [T
K APi-Bax Z I EHUR  RBT-GFAP Z S EPIIANY 5 Santa
Cruz A W], Sdi-Srxnl 2 5o REHTIRIE B A6 5T AR 4 W), RNAI-
so Plus \RT-PCR i & .SYBR® Premix Ex Tag™ W [ TaKaRa
AT RPN ET il
1.2 WG mme R R

SD REMiA: 24 h WFLER, —3t 120 H, A4 MEfE, i E R
BRI A SE e gy rh o 4R 43, 2 M R B R OCHR (6 -7 ] r ik,
W& I35 () DMEM/F12 {5 S 4 i b 95 5, B Fh 2 75 em’ [
BEFR b A0 B 1.5 x 10°/ i, 3 3 AR 4 0 R 5 4 A
BREAMZTC DRI, RN SR T ~9 d J5 L (ER HIESS

% ARl i ik 2 (glial fibrillary acidic protein, GFAP) % 5E fif
BEFR0 BRIV I A i 24k 5
1.3 2R 2m e il 4% 3¢

F b T B ) 25 1 AR R W B A @ JF A R shRNA-
Srxnl-LV3 18955 75 28 4 , shRNA-Srxnl J£51 % : CATCCACACCA-
GACTTGCAGT ,shRNA-negative control 4124 : TTCTCCGAACG-
TGTCACGT. #f shRNAs $it BEBEHT 15 K Liu'™ (1) Jy s e 28 A2
TE I BAnA b e e 72 h )5 B B A6 AT N LB R IR,
qPCR A1 Western blot f:ill] Srxnl %) 3 R AN (R ik K,
L4 Rt

SZE 43 A control 4 | control + OGD/R 4 ., negative control
(NC) +OGD/R 41 .sh-Srxnl + OGD/R 41 (n =3) . BUEZAFI
IR T 40, negative control (NC) + OGD/R 24 #1 sh-Srxnl +
OGD/R 21, 5355 e e 19 14 48 5 2 2 AR Srxnl T 92 12 5 7 4%
1A FR A MU 72 b S, #8257 OGD K27 ; control + OGD/R 414
WA 029 B 7% s, FL R o OGD #5784 ; OGD 4b 3 6 h )5, 4
J S ARG IR 12 h R AR AR B
1.5 SRS/ LA

FEHRSCHRL 6 =7 1 J5 ik I g 72 h 2645 (R A L, 4 4 3%
FEWHTCHE DMEM 15 3R AU, 2 37 C& A 94% N, 5%
CO, 1% O, ) =SB EAE T, LIRS B 9% OGD #5831, 6 h J5
B At B 4 [B1E R DMEM/F12 B FR W, R0 1 B 3R 3R 05
R FFHE T, ARG 7 12 h A AR A8 b7
1.6 qPCR #m Srxnl # mRNA & ik K-F

FRAE R G UL 5, SR IO I L RNA, ¥ %% 5% <DNA 1R
WHR, JEAT qPCR JZ L. 3140790 Sranl | U 5'-CCCAAG-
GCGGTGACTACTAC-3', T i 5'-GGCAGGAATGGTCTCTCTCT-
GTG-3'; B-actin I Jif 5'-CACCCGCGAGTACAACCTTC-3", T iiif
5'-CCCATACCCACCATCACACC-3', JZ i1k %2 ul cDNA f
2,4 1 pL 10 mol/L [y I F W54, 12.5 uL 2 x SYBR®
Premix Ex Tag™ ,8.5 L ddH,0,, & &f:95 °C 10 ;95 C
55,60 °C 155,72 °C 15 5,39 ME#;72 C 5 5,95 CHse, i
F 2 722979 Bio-Rad CFX Manager Software X {4-UF1743H7 o
1.7 Western blot # | Srxnl \Bel-2 = Bax #) &% & £

AT

PRI 1, BCA 3R 2 vk i, A8 M e AR R 2 1
W EAE, JE4T SDS BERHLTK , VI, e ¢, TBST YR, 641, fin
AGP-Srxnl ZFERESLIA (1:400) , Fedi-Bel-2(1: 400) 2 g b
ik, fubi-Bax (1:400) ZrfEdHifk, 4 CHE LR, R
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20 min J5, TBST M, A 1:1 000 /) —4Hi, ZiREF 1 h,
TBST $fist, ECL b5 & Gkl . 32 ] Quantity One {44317,
Kl H i 260 K EEAE 5 NS B-actin Z5417 K BE(E, LA — 3% LUMH
KGR AARR F ik A [ AR Bel-2/Bax FUE 21,
1.8 MTS i 4m o7& 1

AN 2 96 LA, #6972 h 5 T LA OGD/R AL 3, sk
JEIMA 10 wl/fLE) MTS 9,37 CHHAEIEE 4 h, BEbR ORI
490 nm Ab&-FLIGEE FEAEL, 5 KR B R 20 M 1% A
1.9 GFAP/Hoechst 33342 ¢ & 4o il 2m i 46 & Fo OB =

L

4% 1) 25 5 T I 5] 72 40 M 30 min, PBS 35 ¥k, % i 35 BT 1
1,37 CIEFER] 30 min, % fin—47 GFAP(1:50) ,4 CI &
W o PBS ¥EVE, hn=¢ -t —Pt Alexa Fluor 594 (1:100) ,37 C ¥
FAVE T 30 min, PBS V& 4%, #E% A Hoechst 33342 TAER , iR
£ 20 min, PBS YUk, &1, 200 BB T &, AT 4%
TEARI AL/, Je O FTEERE , PG IR A& . R
B ARER AN GFAP B 1t SR 4% Yegf R
110 %t 44

BARLL x 5 FR, K] SPSS 17. 0 etk AT B R R 7
FEEG LR

2 HR

2.1 KRRAEMB ML EET R FLET

YL 72 h g, 0 WA T L] L shRNA ¥ 5] /3 AR 78
AU, GFP FPES54 5] 80% L) - (444556 ) ; Hoechst 33342/
GFAP Gy o ey g S w2 TV 5 ot 40 Bt BE 1 6 15 31 90%
PAE(Lrtaneit) . WK1,

200 pm
—

A :Hochest 33342 ;B:GFAP;C:GFP;D; % St a4
1 EREKRHABMEEREFUREE (RALZMHR)

2.2  Western blot F= qPCR #&] shRNA-Srxnl F#2R%
Western blot A qPCR 45 5 i 7~ , 5 control 4 L4, negative

control £ Srxnl ik JCH] 284k, sh-Srxnl 2H shRNA fEH LT
P Srxnl AEE AN mRNA 383k, THL50 51355 58.5% 47% , 2%
FHAG R (P <0.05) , LK 2,
1 2 3
Srxnl (16X 107)— mm— M- ————

B-actin(45x10°)—> ee—— —— —

1 ; control 8 ;2 :negative control 28 ;3 :sh-Srxnl 48
E 2 Western blot #il] ShARNA-Srxnl F#; 3R

2.3 Srxnl F#HaF OGD/R Hids )& 4a feL & P 69 % v@
MTS 25 B 7R, 5 control 4H[ (100 £15) % ] k4%, control +
OGD/R 41 [ (69. 35 + 10. 54)% ] 411 Jf 3 14 W] 5 J& 4% (P <
0.05) ;.5 control + OGD/R 4 %% , negative control + OGD/R £
[ (67.80 +6.35) % | 4tiffd i ¥ JC W] B 28, 7 sh-Srxnl + OGD/
RZ[(38.79 +2.14) % ] AHIE L T FesE W] g (P <0.05)
2.4 Srxnl F# a5 OGD/R Hids )& 4a feL 8 o= 69 % v
Hoechst33342 #5125 5275, 5 control 4 [ (4.33 £2.08)% |
HeEs , control + OGD/R 41 [ (25 +5)% | 4 L & T=38 hm (P <
0.01) ,5 control + OGD/R 4 k%5, negative control + OGD/R 4
[(25.0+5.0)% ] 4a 8 1= JCBH 2 2 A%, 1 sh-Srxnl + OGD/R
ZH[(51.67+7.64) % J AL JH - BEH M (P <0.01) , WLIE 3,

50 wm
—

A :control #8; B: control + OGD/R 41 ; C: negative control + OGD/R
213D :sh-Srxnl + PGD/R 48
B3 Srxnl F#3f OGD/R #HfGFMATHIZM (5 h 2MbL)

2.5 Srxnl F#.3+ OGD/R 344 /& Bel-2 #= Bax & ik
89 % "

Western blot 453 4t M P4 50 98 1= 55 K Bel-2 FiR I8 1= 5

Bax BB FKEKFE, 4 R E/R, 5 control 4 b5, control +

OGD/R 2] Bel-2 il Bax [ 544 FiH (P <0.01,P <0.05),

Bel-2/Bax FUIEFEME A B 55 5 control + OGD/R 4 H %5, nega-

tive control + OGD/R 2 Bel-2 I Bax [ 315 JG B B o 4% , T sh-
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Srxnl + OGD/R #H Bel-2 Fik B #F FFE(P <0.05) ,Bax FIAH
FFF(P <0.05) ,Bel-2/Bax HAf M (P <0.01) ., TP 4,

1 2 3 4
Bel-2(26X107)— mm . ——

Bax(23><103)ﬁ‘;;w'w -
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a
I I ig
2 3 4 ®

28771
A :Western blot # | 25 £ ; B: & & £ #7; 1 : control 28 ;2 control +
OGD/R #8 ;3 :negative control + OGD/R £ ;4 . sh-Srxnl + OGD/R 48 ;
a:P<0.01,%5 control + OGD/R #8}b3%
4 Western blot #:ill] Srxnl F#£ ¥t Bel-2 #1 Bax 3% B 2200

2.0
1.8}
1.6

1

3 Tt

IEAF AR, ik it 0L P 3 400 405 0 P ) 2 R L Y
Bt Mz AR R B, AL AR AT RE
Yt PR e L/ P8 A AT R A e S s Y Rk
PR 2 AN L OH T BRI

H A, 6 R f T AN B P A AR Bo i 150 4
PR 07 FH A A 200 8 BRI A%, AT AR s a8 e ) oy — 2%
PRI 20T WS - R O A A TR AR 3 1
FHBIEAR , A 30— 35 0 P 5 ) w8 R 0 R 5l
T %, SRR B B3 B PN R Bl AR R 45, B i 2%
BRI, iR )R IT AR o Sulfiredoxin-1 ( Srxnl ) 7E M L
YA % Rhee R & B J5 5K 3 £ B BF5EHIE
SCLEAER TR N EPE Sulfiredoxin 477 48 A6 ZE 5 1Y
RO, HA A ZH 2 B8 40 e fe 37 S8 AR L S s T Tz
FAETEEEY R 0,

A S5z R B TP I 5T 20 At 7 37 OGD/R AR
Y RAEL AR S A e i P R 5 4% , i B shRNA T34
ARULER Srxnl FEik , AT Srxnl %o 4 25 8 5 40 i (42 47
YEH B o 12 8 5% 4 shRNA-Srxnl 2 B P i it
ZHifl, qPCR Fll Western blot %45 5 i 7n , shRNA REAG &K
P Srxnl mRNA FIEE K- 09 23k, 1 B % gL T4
FERIFHE R D) . MTS 2 XA Sh 85 7 1 B2 T I Joit 400 g
ISR FE 1 PR TR, U Srxnl FHEXT OGD/R #5454
Jea A IE R 2 s 25 5L 87, OGD/R i )5 , 4 ifd
TG PE# control 4B R T F, H. sh-Srxnl + OGD/R ZH 4
MudE P control + OGD/R 4 i — 26 T [, =Bl T4

Srxnl 23 FEARA BIAATE 2

P RL Hoechst 33342 J&— b ml 37 it 290 Jifd Ji5 Jf:
X DNA JL o, 1) 4 i A% 44 52050, & 78 ik A ZUEE DNA
SRR LA IE (5O, F ] T A oA I, A
S L ) B s P i, LR T e fE iR DNA 1 25
Mk T B2, AT Hoechst 33342 fE 51 & 55
DNA 454 i H G AP T- 40 b i) L IEH i 2,
YEOETREE U IE F AN, HLA A e s BESE . 45 1
7, 0GD/R 5473 )5 , M ML P8 T4 control 2 W i 3 £ |
H. sh-Srxnl + OGD/R 4 4 )4 #8 T=%% control + OGD/R
Hik—20 ETb, RUITIE Srxnl S5 MANR I T-%,

Bel-2 G 01 vl AR S 4R B A R T, 7R 2ok 1R i
BRET RS ZXEZEEN, EEE AR
JEP Bel-2 R4 T2 A Bax ™~ TR LLGE
T 47 T S AR B 114 388 375 1 R T 3T 08 TS B )RR
AT A5 M 200 JH PR IR 2 o Bel-2/Bax 1 HEABDX DR 7 20
Lz 32 R 5 JE s 5 A5 A B PE AR . Bax £
FET I 1, 24 Bel-2/Bax 1 LLIERFAIRET, Bax [ B 7]
TR FIE SR A4 (2 2 40 A 15 24 Bel-2/Bax 9 LL{H
AEXS TR, Bax 5 Bel-2 A% 1 S 5 — R4, Jtt Bsf )
SN YE T B, K20 A Bel-2 Al Bax
H 238 0] DS RN A 1=, Bel-2/Bax L AE REAR 2 HH
XTI T B HHT PR D s L AR R T RG 05 Sz, A AR
PATI > 20 A A2 30 A A 40 43 B, AR 9 R4 R
Bel-2 F5 5 - Bax H7K-F- 1525 SOni PR 3G &, 244504
UE— A I R PR Y B Bel-2 K2 T B 46
PR Bax 7K-F- 0 i — 2D g i, Bel-2/Bax R 23 [
ko Western blot Z55 278, 0GD/R #4555 , 40E N Bel-2
1 Bax 7K 48 control ZH B B 3401, 5 control +
OGD/R 4 He#5 ,sh-Srxnl + OGD/R £ Bax 34 i1 58 >y i
i, Bel-2 #0352 B30, Bel-2/Bax HAF PR 2, X
$&7R Srxnl ML VE I AT e S48 Bel-2 ik, Il
DAL T K

25 LTIk, Sexnl VRS N IR BT AL R 1, AT LA
PR3P LY I 5T 240 i 552 OGD/R 51L& 145 47 , AL
Al E Rl Pt T AE 2 5, Sl Al REZ N4
ZURAL BB O PR3P R BT A
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