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LR s A PG SEUR k1I 2 /S AU SRS S HT22 4l
DNA #ifJ; B SIRT1 &3k i 52 M

UL Bk W A

WE B8 WL REE AP HT22 241 SR <e /&2
SAENEE DNA $i455 KT RS 20837 B F 1( SIRT1) Kk
. Ak WL ECE K HT22 40508 7 4 28
FIXFBRZH ( CON) |, M35/ A A 4 h ZH( OGD/R 4 h) ,
SEBERIT A AN 4 b+ 1% L5 AL BEZ4L( OGD/R 4 h
+19% SEVO) S 4HRFIZF /52 I WE 4 h +2% L FUEE ) 4038
ZH(OGD/R 4 h +2% SEVO) ,E MR/ E R EH 6 h 4
(OGD/R 6 h) , EWERIZF /G HE 6 h + 1% L k)5 b 3
H(OGD/R 6 h+1% SEVO) ,A## L5 /R EHE6 h+2%
LA AL BEZH( OGD/R 6 h +2% SEVO) ; 5280 5 Fr il 73 2
IRHT VYA SY . MTT 354G I 20 B A7 1% % , P1/Hoechst ¢ 3%
YoM A LR BE B2 8 T, TUNEL 2% (o 46 T 48 22 50 R T, G g2s
DY E Cleaved—casepase3 FRik , Foy i Yo YL (ARG 8-
OHAG LI 5E DNA $5i45i #2 )i , Western blot Jlj & STRT1 . Bel2
K BAX BRI KA. R HRES s, 5 CON
ZHH %5, 0GD/R 4 h &% OGD/R 6 h ZHANAF % R AL 5
P <0.01) , AT A0 S IRBEAN M o5 LT &5: S5 4R OGD/R 4
h 41 U3, 1% Fi1 2% L ik i A 2 ) At AR 35 SR T s (3 P
<0.01) T S IRFEAN M Bt o FERRAR; S5 X500 OGD/R 6 h
2 A, 190 1 2% L i i Ak 2 ) A0 A 6 SR T (33 P <
0.01) , AT B IRFEAH ML 5 LU RRAR. S50 )5 218845, 5 CON
I #, OGD/R 4 h 2 # TUNEL % {4 BH ¥: 40 g 33 &,
Cleaved-casepase3 AN P <0.01) ,8-0OHdG & =i £
(P<0.01) ,BAX FHEH A FJH( P <0.01) ,SIRTI.Bcl2 &
13235 FE( £ P <0.01) : 5 OGD/R 4 h 41 %, 1% H1 2%
- R JE A PR 21 s TUNEL 4 ¢ BH 4 21 it 20 2> , Cleaved -
casepase3 FEIAPEAN( 3 P <0.01) ,8-OHAG &HFEK( Y P <
0.01) ,BAX fEHZFIA T (P <0.05, P<0.01) ,1fj SIRTI.
Bel2 ZE 1253k LI 2 P <0.01; P <0.05,P <0.01) . Z5it
L FRU T AL PR M R 3/ B A B A S HT22 8 5
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IR MR B 2 Wik PR UL 1 e T 22—, P
Je PR S S ™ A A R R X k2 4 Y
P EZW K DNA #5147, WEARHUA A BB A s 52
DNA 5457, 0 7T B g A B gL v
SIRTT J& NAD " 4 14 46t 2 1R i < Tk AL 7l , 7] LA3d
T VRS 0 B A s R, TS M DNA 4518 42
M-S o B TS A B SIRT1 W] 5 i
A PARPL 3% ¥ 2 5 4% DNA 4 45 9 18 &2, 1l
PGCla R BEHES SR kRS . LM
P 2 42 R P 4 B TR P R T 245, HL T A B il 2 7 30
J A R St PR P 453405 A L R R R A VR
SR L R A HE I 2 P VR T BRI i AR5 15
L LTI T R, L SRR Ak BT L)
T 267 42530 355 P 5 4 L ( mitochondrial permeabili—
ty transition pore, MPTP) B9, 38 /0 T2 A0 6 8
LKL 5 3 2 LS5, s b e i o, kT ek
R MR S 52 9505 R B 25 [ 27 ~] 51012 g
B0 BT AR HT22 400 &, 7 S0k
FIZE 152 BB oxygen and glucose deprivation/reox—
ygenation, OGD/R) A5 BURL LA A 1) 2K 1l 14 AR 5 52
it 7, DAY L U 5 AL FE X OGD/R i 5 1Y
HT22 4iJifs DNA 51475 b i T R 5200«

1 #MRS5AE
1.1 ##

1.1.1 @tk HT22 400 0 T 28 0 3% 58
( Procell) /2] o
L2 A R (15 5 ST11-0028) , 1l

Lonsera 2> &); DMEM 5232 30 H Hyclone 72\ &]; L
SR BT 83291) , I H 3LAA 4E 2 F]; RIPA 2 i
($%°5: PO013B) , BCA ik &( 185: P0012) ,I H
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Beyotime /A Fl; B-actin PR T FE BT K (5% B
6600911Ig) , 4 H Proteintech 2\ 7); SIRT1 B 58 B4t 4
(5%5:9475S) , M B 22 [ Cell Signaling Technology
N ECL W 52 (485 34095) , 1 [ 3 [ Thermo
NGIR
1.1.3 % CO, M54 ( Thermo /A H]) , 40
Lk /N (K Stem Cell 24 ) 5 SRR EE W
DA DRI AE B 22400 s 1) 5 b 9RU Tk 4 e ( 77 [
Drager /N #)) ; Z e Bl b Y ( 3B Thermo Fisher
Scientific 23 F]) 5 ¢ GAH & W 52 ( H A< OLYMPUS
2NH]) o
1.2 Ak
1.2.1 HT22 tmp Z 3z HT22 4ijif1 37 C/KIBE
I G BT 10% B ENMG A 1035 1Y =i DMEM 15
FREEH,E T 37 C 5% CO, fEIRAMEE SR 155
HT22 4iassE 2 A5, 4 i fl & B2 3] 70% B k47
OGD /R A (R ST o
1.2.2 544l HT22 @afe OGD/R AR ¢ & 5

BOHE A KA HT22 408, R F BB AL R s 4
N T A U B2 ( CON) EURESRI 35 /5L S S 4
h ZH(OGD/R 4 h) EHHT/EEEMIh+1% L
UK AL FEZH ( OGD/R 4 h + 1% SEVO) | 4 8 3
2RI EENEA h+2% LHEEG A EEZ4( OGD/R 4 h
+2% SEVO) BRI/ B A EHE 6 h 41( OGD/R
6 h) MRS/ A NE 6 h + 1% L k5 Ab 3
ZH(OGD/R 6 h + 1% SEVO) EME#IZF/ EA 5 K6
h +2% & UG A FEZ ( OGD/R 6 h +2% SEVO) .
XF TS5 S5 S ER A3, R — F 43 (Y I TR DU 26 i — 2P
5T

F HT22 20 Y 35 720, PBS VRI% )5, INATE

WETC IS S5 F7 W, A FEA 95% N, +5% CO, Byt
AUNEN ARG E T IR A T AR DU ST EORE R SR
REAY . HT22 A EERISFAFE 4 h 306 h J5, &
L7 4 o R 30 7 V4 S O W TG I 97 15 R, 37 °C
5% CO, 4335 24 h, B} OGD/R 4 h,0GD/R 6
h 21 L SR f Ak B R A AT B B 20 AN N T
A 1% B 2% e B/ ik, A 35 TR dh 2 85 55 1
h BRJGIEH R IR 4P R 9% 23 h 5, i AT fE 824
e
1.2.3 @mie® ka8 T 96 fLkH iy HT22
Y, 2838 OGD/R ALEESS , i A 10 pl MTT(5 g/L)
W5 .37 C 5% CO, BEFFTH RS E 4 h, 8
JE A 150 pl DMSO 25584577 10 min, F] ] Synergy
HT RIZ D) REBE bR, 5 25 FLFE 570 nm 1 630 nm

WAL AR, 22 (8 LA B 40 3% 5 o

1.2.4 Western blot x4 SIRTI.Bcl2 #= BAX 49
Ak USSR AL AN BEEE S By HT22 41, A
RIPA ZH# W 7853/ v 20 min, 13 200 r/min B5.0> 30
min J5 , BCEVE W I A 2 AR VR N B AR 2% o
W 100 °C Z& 4 10 min, - 20 C {4 4F. 10% SDS-
PAGE HLJK 73 85, 5% 2 h, Z i 5% AR 4= W5 3+ 14
1.5 h, TBST ¥E#%c )5 %7 %% 0 SIRT1. Bel2 1 BAX
—4Hi(1:1000) ,4 CHEFE 12 ho TBST PEik/5, M
AMHREZ4H0(1 2 10 000) , 25 & 18 4% 60 min, TBST ¥
W n  ECL AR &G I A 1 65K &, SR A Image
VA3 A B 2505 /X0 8 N 2 KR FEAH, DA S i H 1Y
A YA IR K

1.2.5  Samscttnl R I0R 4 C A 2 o
MRELPL 6 h, NI 5T By R T i |, SR A4k 73 21
PEATAH AL BE o AL SRANPINE Fr 4% 22 5 W [T 5E 15
min, R )5 0. 5% Triton X400 ZE{F AL 5 min, 5 H
10% BSA ZiRIFE 120 min; 7L E WG, 73 5H
fin 8-OHdG P& (1 : 400) 5Y Cleaved—casepase 3
(1:400) 2@ 4 CHEFLKR. WHRFRR K
==, ] PBS whist s , 7= I T 5 A B A S g 5¢
P FIFE 2 h, SR )5 PBS #hik, 4 i 7 DAPI
(1 :10000) %k rHREOGIEEE 20 min, HLIOEH KBS
Al Ao SR A LSMBOO0 J# Hk 3 4 i Sl A B
%

1.3 St R SPSS 23.0 e it ik x4
PEGORLEAT 2007, IES A I R DL v 25 R
71N, ZHIR] FO AR R BRI 3R 05 22 43 B, T 7 L 95k
Bonferroni #5465, P <0. 05 2 RH G572 Lo

2 R

2.1 LtEEEAEN HT22 4 OGD/R #i5/5
WHRETE R RN MTT BEAG DA W] 52 55 20 40 A A7
TR LK 1. 5 CON 41 4, OGD/R kb5,
OGD/R 4 h 41 }% OGD/R 6 h 2[4 i 17 1% 2 24 A%
(P <0.01) ,H] OGD/R 4 h 1 OGD/R 6 h ¥ja]
S8 HT22 0L ry 434 5 X2 E] OGD/R 41
B2 1% 55 2% 1 5Tk fe A B A M A7 1 R 5 T
(#)P<0.01) ,H7F OGD/R4 h J54551% 52% L
FEUTE Ak B ARG ) 2 R A G EE (P <
0.05) .

2.2 LEEEAEN HT22 4 OGD/R #5655
MABATRIRTE RN Hoechst-PL LA il 41 28 5T 4
ML T RIRFEL R I 2. 5 CON A Lh#, 0GD/R
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E1 EHEBELE OGD/R R4 /5 HT22 HEE KM
1: CON;2: OGD/R 4 h;3: 1% SEVO + OGD/R 4 h; 4:2% SEVO +
OGD/R 4 h;5: OGD/R 6 h; 6: 1% SEVO + OGD/R 6 h; 7: 2% SEVO +
OGD/R 6 h; 5 CON 4{It#: “ P <0.05, ** P <0.01; 5% i i 7]
OGD/R 4145 ™ P <0.01

4 h 20 % OGD/R 6 h ZH T~ 40 i S PRFE 40 At 25 i 1
W4, %W OGD/R 4 h 1 OGD/R 6 h ¥jn[if &
HT22 AR T IR E; 5 XF R B[] ) OGD/R 48 L
B, 28 1% 5 2% L 5k e A A HT22 4 1 K%
IFEA M A o el

2.3 tEEEAEI HT22 41k OGD/R {55
ZRRAT- RN TUNEL 45 £ W& 3. 5 CON 4itk
#,0GD/R 4 h 41 TUNEL BH4: 41 i $0i F1 Cleaved—
caspase3 FIAHHY L, £ W OGD/R W% F HT22 4
MEAET; 5 OGD/R 41 LL# . 28 1% 5 2% L ik
ACFRAY) TUNEL BHH: 40 9450 A1 Cleaved-caspase3 &
KR, T 1% 5 2% L Uk A B R T
OGD/R i Hy AN .

Pl Merge

Hoechst

1 2 3 4 5 6 7

2.4 EHEESAES HT22 44 OGD/R DNA 15
frgeim I e ORI DNA 514546 br 8-OHAG
H725 Ak, ZE LK 4. 5 CON 41 4%, OGD/R 4 h
4 8-OHAG & & FHiE ( F =212.4,P <0.01) , 321
OGD/R A 5| HT22 40 (%) DNA $145; 7€ OGD/R
4 h 545 1% 5 2% W L kG AL 3 HT22 4
fitl 8-OHAG & &35/ ( ¥ P <0.01) , 21 g DNA $}
PR B 34 I s, AN [l ok B gk =2 ) 25 S5 A
it FE (P <0.01) o

2.5 L& BEAEX HT22 488 OGD/R F
SIRT1.Bcl2 B BAX EEQFIAM M  Western
blot #6325 5 VL&l 5. 5 CON 4 [t#, OGD/R 4 h
¢ SIRTI Al Bel2 ik (¥ P <0.01) ,BAX #
KA P <0.01) ; 5 OGD/R 4 h 20 [b45, 28 1% Fi
2% L SRk S5 AR HT22 4iiffd SIRT1( # P <0.01)
M Bel2 FikHan( P <0.05, P <0.01) ,BAX %
PKFEAIE( P <0.05, P <0.01) .

3 g

SR MUK 5 R A R 20 1l 25 s i/ 3 3 4 S
Uk M B, xZH 21 H R A 4 4 i A TB R R T
AR AR , R 5 & DRI/ P 1 i AR A2 4 O 1Y
B o PR AT R I PR T B R
AR TR SR S A9 B L5 6, L 0L 3 PR A2 1 ] 7 A
A8 i 3 1) - 72 73 #2475 ( cerebral ischemia reperfusion
injury, CIRI) , /] S E0pf & o4 0, S 2 M 120 IR
FEM o A I, A0 A 25 A 28 T 40 L F R T T

B 2 Hoechst-PI ;%4 @Bk S AL 25T OGD/R {5 /5 HT22 AT RIRFEH M x200
1: CON;2: OGD/R 4 h;3:1%SEVO + OGD/R 4 h;4:2% SEVO + OGD/R 4 h;5: OGD/R 6 h;6:1% SEVO + OGD/R 6 h; 7:2% SEVO + OGD/R 6 h
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A TUNEL Cleaved-caspase 3 DAPI

Merge B
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B3 +tmBELES OGD/R {5/
HT22 #EEE T
A. TUNEL 3500 HT22 4008 1, fe e 5%
YR Cleaved-casepase 3( x 120) ; B. HT22

Merge

DAPI

8-0HdG
(]
w
.

i i Cleaved-caspase 3 3k 781k; 1: CON;
2: OGD/R 4 h;3:1% SEVO + OGD/R 4 h; 4:2%
SEVO +OGD/R 4 h; 5 CON @ [h#: **P<
0.01; 5 OGD/R 4 h 4 HL%:: #P <0.01

%)
T

B-OHAG & (%)
HE ]

B4 +LHEBELES OGD/R Hifffa HT22 42 DNA {5 K300

AL S PEDOGEEA TN HT22 4 g 8-OHdG( x200) ; B. &

E AT HT22 4ififirh 8-OHdG 9323578 4k; 1: CON; 2: OGD/R 4 h;3:1% SEVO + OGD/

R 4 h;4:2%SEVO + OGD/R 4 h; 5 CON ZH 1% ** P <0.01; 5 OGD/R 4 h 4 [t#:: #P <0. 01

Y% CIRI HAG B2 R X
VAR, VF 205 IE I -CHUBETE CIRI rh HLAG
ZARIPERT . Zhang et al ™ 1] K il v 3l bk A € K
cﬁ*ﬁﬁ“%n OGD/R A AMERL, % 57 L 56 Bk 751 b 34 308
i miRA81a i HE XIAP a3k , B i RE AT [ FL
AR 77, 9820 LDH B, W85 i 2 e P 12
TE A AF 5% v & PR -E B S A BR AT DL e /> SH-

SYSY #iiffg OGD/R I F2H A WAk — i ARl
I B WEAR BT B, AT 55 T OGD/R %551y
A e SR e/ R AR
AWFFEHI ] HT22 A0 A (R SMIE 5 L Rk e
Ab BRI DR A7 A HIATL ] A SE 30 3 4L 2k i OGD/R A
PUGR L/ P HETE DAL o O T 0 5 R R 5 45
AR BRI HT22 4i2tid 4 h 506 h Ay %0bER]
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E5 +EEEAES OGD/R #1455 HT22 48 SIRT1.Bcl2 .BAX FiXHI 2200
1: CON;2: OGD/R 4 h;3: 1% SEVO + OGD/R 4 h;4: 2% SEVO + OGD/R 4 h; 5 CON 2] lt#%: ** P <0.01; 5 OGD/R 4 h 4] b4 P <0. 05,

#p<0.01

ZRAbTR, SRS FREVE 24 ho OGD/R AbFRS 240 M3 /1
REAVR , A TR 25 2 B2 ( AR [l 4, 5 fi T ), 3
W] OGD /R BEAIA AL H); 28 1% 5 2% L ik /s Ak
PR A0 AETE F7 35 b, JR T 20 B K R BT A A A = 1
REEATR , LA — 7 R AR 1, U A [ o 2 L Stk
HARPEAEE 2 5. HT22 425 4 h OGD &b
PG BR SO MU PE T AR AR OGSk & MTT A
PI/ Hoechst £55R , 5286 J5 223873 4 h OGD.

8-OHdG & 1544 7% ( reactive oxygen species,
ROS) Hrifi DNA 731 i S EER T BL 55 8 k)51~
W7 Az 08— F S A T 0, 552 36 v AR A i
DNA b a8 . A5, 0GD/R 4 h 21
1 8-OHdG & & T , HE R A g J2 OGD/R 7| 4t
Jfl DNA A AP 05, i 222t 1% 5 2% W BE L3R
kAL PRS0 T 40 B Y 8-OHAG & &, JiEe T
DNA 148tk 4t , H -5 e A AHOC: -

R T DR U S b BRI HT22 4 i
OGD/R DNA $5i45; S P8 10T 6/ 43 F HL I, A i 5%
TEH Western blot 245 78 T~ AH OC 2R 1 22 3k 1 [R] s
K 7 HT22 4 g b SIRTL (185 R A Ko Sir—
tuins K& PR 2R /)N B2 B HD R AL AH AR S e PTG, 6
B Sirtuins 5 [ 510 B 5% 78 245 ik KT 4H 2 F DNA

Rt 07 A B A . SIRTL Wl i s 46 A
ZRRY(AIGIEAE A ML E ) Z RN, [
AT L& DNA &5 & 111 Ku70. PARPI #1 wRN,
i 2SRRI DNA B o ZEARBESE
h& I, 5 CON 4 %, OGD/R 4 ¥ 5, SIRT1 Fi
Bel2 Fik A, R T2 1 BAX RibFHE, Mgt
1% F1 2% e & ik 5 A #1U5 , SIRT1 25 4 &AM
. OGD/ R ¥ 7+, il OGD/R 7] 33 SIRT1 &)
FEIRFEAC, PR TP B N 3G, T L SRk e Ak 0] R
Wi L SIRT1 B8 35K, & DNA & =1k
FH AT A2 TR0 0 A BELL A0 B e PR T ) A
J& ks OGD/R S840 40 453405 . LK Fp PR 470 8007
A R A

ZE LA, b Uk 5 A0 PR AT E @ i 114 SIRTI
EHMFES, I HT22 408 OGD/R i) DNA &1k
P ST AN, AR5 HEE T SIRT (1 484k,
TRUT TR0 3 HL BAR AR LA Ff itk —
5T
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Effects of sevoflurane postconditioning on DNA damage
and SIRT1 expression of HT22 under oxygen and

glucose deprivation/reoxygenation
Shu Jianwei'?, Huang Chunxia'?, Zhang Li'?, et al
('Dept of Key Laboratory of Aneathesiology and Perioperative Medicine of Anhui Higher
Education Institutes ,Anhui Medical University ,Hefei 230601; > Dept of Anesthesiology
The Second Affiliated Hospital of Anhui Medical University , Hefei  230601)

Abstract Objective To investigate the effect of sevoflurane postconditioning on DNA damage and the expression
of silent information regulation ( SIRT1) of HT22 cell line following oxygen and glucose deprivation/reoxygenation
injury. Methods  Firstly, HT22 cells in logarithmic phase were randomly divided into normal control group
( CON) , oxygen and glucose deprivation/reoxygenation 4 h group ( OGD/R 4 h) , oxygen and glucose deprivation/
reoxygenation 4 h + 1% sevoflurane postconditioning group ( OGD/R 4 h +1% SEVO) , oxygen and glucose depri—
vation /reoxygenation 4 h +2% sevoflurane postconditioning group ( OGD/R 4 h +2% SEVO) , oxygen and glucose
deprivation/reoxygenation 6 h group ( OGD/R 6 h) , oxygen and glucose deprivation/reoxygenation 6 h + 1%
sevoflurane postconditioning group ( OGD/R 6 h +1% SEVO) , oxygen and glucose deprivation/reoxygenation 6 h
+2% sevoflurane postconditioning group ( OGD/R 6 h +2% SEVO) . Secondly, the former four groups in the first
part of this study were further investigated the mechanism of sevoflurane postconditiong in oxygen and glucose depri—
vation /reoxygenation injury. MTT assay was used to detect cell survival rate, PI/Hoechst fluorescence staining and
TUNEL assay were used to detect apoptotic and necrosis rate, immunofluorescence staining was used to detect the
expression of 8-OHdG and Cleaved—casepase 3, Western blot analysis was used to detect the expression of SIRT1
and apoptotic protein expression. Results In the first part of the experiment, compared with CON group, the cell
survival rates in both OGD/R 4 h and OGD/R 6 h groups reduced ( P <0.01, P <0.01) , and the number of ap—

optosis and necrotic cells also increased. Compared with the related OGD/R 4 h group, the cell survival rate in the
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A £& B Ho ik hiips: / /kns. enki. net/kems/detail /34. 1065. R. 20201224. 1107. 018. himl

75456 -0 AR B IR IR X Ve 1R I 2% 175 S 1 A 1 S B 403 10 1) 55 Wi

SN S ON (PR 7L [

BWE HE A6 -0KRRRER ( CP25) X Pk
FiAS R A R R L. ik RSN FR /N
B 2L, 43 s o BR A e B 5 AL I R+ CP25
(0. 1.1.10 pmol /L) 4@k 2R + —HIRUIA, 73 i) b P
Y. CCK-8 BAailll CP-25 X 5 % 1A T 11 2 4N i 38 5
HIE; GOD-POD #aAG il CP25 X i JE & A S 1Y B 40
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1% SEVO and 2% SEVO groups both increased ( P <0.01, P <0.01) , and the number of apoptotic cells and
necrotic cells also decreased. Moreover, compared with the related OGD/R 6 h group, the cell survival rate in the
1% SEVO and 2% SEVO groups increased ( P <0.01, P <0.01) , and the number of apoptotic cells and necrotic
cells decreased. The second part of the experiment, compared with CON group, there were more TUNEL positive
labeled cells, and increased expressions of Cleaved-casepase3 ( P <0.01) and 8-OHdG ( P <0.01) , as well as
BAX (P <0.01) in the OGD/R 4 h group, however, SIRTI and Bcl2 expression reduced ( P <0.01,P <0.01) .

Compared with the OGD/R 4 h group, there were less TUNEL positive labeled cells, and decreased expressions of
Cleaved-casepase3 (P <0.01,P <0.01) and 8-OHdG ( P <0.01,P <0.01) , as well as BAX (P <0.05,P <

0.01) in the 1% SEVO and 2% SEVO groups, SIRT1 and Bel2 expression increased( P <0.01,P <0.01; P <

0.05,P <0.01) . Conclusion Sevoflurane postconditioning can alleviate DNA oxidative damage and apoptosis of
HT22 hippocampal neurons induced by oxygen and glucose deprivation/reoxygenation, and up—-regulate SIRT1 pro—
tein expression.
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