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i E: [HrY] BOHEKRE B0, TALIEX SR B H,0, 5B 88 B T4 fe i s, [k ] REVEBEME BT
i il (BMSC) &R HME R4  gifh %2, BMSC 4 HI# # 5 T 0,50,100,200,300,400,500 pmol/L H,0,, %t 2\ 41 fiE{X
(FCM) AR B 1,0, Ab BN BMSC 4T A5 . SRIE43MH 20 pmol/L ,50 pmol/L,100 pmol/L H,0, FALHE 24 h,
i FCM F1 Hoechst33324 Y AR HR B H,0, FALHRXT = Wk H,0, 51 B B8] BT T 40 8 T i ma , RT-PCR Al A Rk
JE H,0, HiAb ¥ 2 BMSC Caspase-3 1 Bel-2 BEE AYERIK, (4R ] BMSC Lk EF Y 1 M40 E 545 HR iR
B, FCM KA T Bon 1,0, 2R ERBMEES BMSC 1, H 50 pmol/L H,0, FiAb B W] FE{% 500 pmol/L ILO, #FHF 1Y
BMSC {812 ; Hoechst33324 Y (A 45 5 B 75 . % FB 4 BMSC Je 4347 1950, AR S M GER 22 5% ; 500 wmol /T H,0, 44
BMSC JitlA% £ e e 508 A0 B 45 T A BUBURDIR 26 56 5 S0 wmol /L H,0, TAACHLLE A8 AP T 40 MR . /0 F 500 wmol /L H,0, 4b
PHEH TS | 2 A9 40 MR 124K, 100 pmol /L H,0, TALFRZH BT E 49 Y8 T- 4 i3k 5 500 wmol/L H,0, AL FRA LW TEHI B 22 5+ , RT-
PCR 453 577 50 pmol/L H,0, BikbHRLA 55 B F 500 pmol/L H,0, AbHI4H HiA,  BMSC B Bol-2 FiA AN Caspase-3
FEFRIKEAK (P<0.05),100 pmol/L H,0, THAL L 5 B FH 500 pmol/L H,0, ZbFBZH L, H BMSC Y Bel-2., Caspase-3
FIRTHBESF (P> 0.05), (48] 1RIKEE H0, BIAbIEN BMSC 8 T-HA &R AR B , AL AT 65 H,0, TlAb B
BMSC Bel-2 EH FRIXIEINFN Caspase-3 FEK FIkFEILHE X,

KR WEME; W, BMSC
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Research of Adaptive Protection of Preconditioning with Hydrogen Peroxide
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Abstract: [Objective] To investigate the effects of preconditioning with low concentration of hydrogen peroxide (H,0,) on
oxidative stress-induced BMSC apoptosis. [Methods] In vitro separation, purification, culture, and amplification of bone marrow
mesenchymal stem cells were performed. BMSC were insulted with 0,50,100,200,300,400,500 pmol/L H,0, and the effect of
different consentration of H,0, on BMSC was detected by Flow cytometry (FCM). And then cells were preconditioned with
different consentraion of H,0,. (FCM) was used to determine the protective role of H,0, preconditioning on BMSC apoptosis,
BMSC chromatin distribution changes were observed by Hoechst33324; BMSC Caspase-3 and Bcl-2 gene changes were detected by
RT-PCR. [Results] Analysis of BMSC apoptosis by flow cytometry showed that H,0, induced BMSC apoptosis in a dose-dependent
manner, and pretreatment of the cells with low concentration of H,0, prevented subsequent stimulation with high H,0,. RT-PCR
results showed that preconditioning with low concentration of H,0, reduced the BMSC Caspase-3 gene expression but increased Bel-
2 gene expression. [ Conclusion] Preconditioning with low concentration of H,0, has an adaptive role in BMSC, and its mechanism
may be related to inhibit abnormal gene expression of Caspase-3 and increase the gene expression of Bel-2.
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B B8 5] 5T T 40 I (bone marrow mesenchymal
stem cells, BMSC) 224 T2 iP5 W AT & /Y
MYz —, BA Z - LigeE, BB 2 A
FARYT B, B4 45 B0 0 LR 3803 (acute
myocardial infarction, AMI)FIHR IR 461, BR
MR 51 A B A 9 B = A B R B R B R
(S0 A8 5 40 P B 72 0 B A, TR
Jo Y R A7 16 R — D R (R B, B9 &
B8 fIRHREE ROS o SIEIR.Co JIL A I P LR B 455
PRAPAE D, BA B 5% LR R ) M BE Y 1,0, AL 2
ot R TR J5 T 40 B R ORI VR R, RIS R, ok
BMSC HBABIG ST IR ALER B HEA,

1 Mok

L1 FERH

DMEM/F12 (3£ [E Invitrogen 23 H) ), M4 TE
(fetal bovine serum, FBS, Hyclone 7y &) )‘,Hoechest
33342, AnnexinV-FITC/PL IRF| &, WEAY T2
ABRAF], Caspase-3 FF _FHF5 4 .5 -ggacetgty
gacctgaaaaa-3', FEG| ¥ . 5’ -geatgccatateategteag-
3, YHEFEYIN 159 bp,  bel-2 EE BB 1.5 cga
cttigcagagatgtcca-3', TUEGIH) . 5'- atgeeggttcaggt
actcag-3', P HEF=Y) K 223 bp, B-actin F:E b
5149 .5'-TGTCACCAACTGGGACGATA-3" , T {i#5|
#.5'-GGGGTGTTGAAGGTCT-3" , ¥ #4721k 165
bp, ¥ LA TAY TR ARRS A BRAE S
o
1.2 KR BMSC B4y BEFniEss

B 60 ~ 80 g Y SD KB , Wi #liAbsE , BB &
HTFBOUN R, PBS MR B ik Bl 22N,
WP YE B T BB, 1000 r/min(r = 15 cm)
B0 5 min, A DMEM/F12 #5355 ~ 6 mL, &
YT 25 em? JEFRMAP,37 C. OB 5%
CO, WBANBEERESE . 15 3 d ¥ 1 K, IRk N BE
YR, B RAEBIEAZE BT VAR M AT
FAERKAEN . FRIEBEAN IR 90% R &1, FH 2.5
g/L R I RHE LS BELNRE, 102 /548, A0 24
6 PR AR VU A4
1.3 SEInsree
1.3.1 RERE H0, - BMSC B 8%k 4
SRR ET 0,50,100,200,300,400,500 pmol/L
H,0, 24 h,

132 A&ARE H,0, 5 BMSC AR F R 4

JiEL 55 40 51 B 20 pumol/L, 50 wmol/L, 100 wmol/L
H,0, TiALEE 24 h, #RJ5FH 500 wmol/L H,0, 43
24 h FHFRHET,
1.4 #HXMAEAR Annexin V-FITC/PI #& il H,0,
% BMSC AT HI0

HHLHAL BMSC, 4T R 4 x 105/mL,
BT 6 PSR, 3 mL/AL, BRI E, & H
REFRW, B AL BMSC, A BB O, F B
4 CH¥E K PBS YE4HMI 1 ¥k, #-5IM 100 pL 454
W (L 4 FRB) BB, HkH &
A 5 pL Annexin V-FITC/PI #1 10 wL 20 mg/L
ML RER R, 1BS, BTFRERELEE 15
min, FCM A T1E M,
1.5 Hoechst33324 L&

¥ BMSC #:Ah7E 6 FLIRN R ZEDE 5 |, &5
0 21 4% BEOR 45 AR IRl Ab B R AR F — e A
A BT EE R ) 40 /L 2P RET 4 CHE E 40
ML 10 min, PN 5 mg/mL Hochest33324 4% 4 10
min, PBS WRUESE , FE s B R 9Ob BB
R BHR . IEH A B A B RSR E T 4
JIf A 2 52 e 4 B8 1 [ 4 T AR EUBORLR 28 0 iE
HFE TR,
1.6 RT-PCR #&:ill H,O, 4% BMSC J& Caspase-3,
Bel-2 mRNA 7K ERyEE4,

e 8 4% Aub T2 AN R 4 40 B, ¢ IR TRIzol
Rengent 405, $2BUS RNA, & /54T RT-PCR
DNA ¥#% | F=¥1d B-actin RERIENZS I, R

* Gel Dosl000 BEBAHT AT 1 73 H-ARRS SE &

1.7 ZritsaeE

RPN £ iREZE (Fxs) RN, 27
43 H7 % F One-way ANOVA Test, P < 0.05 #iA
HNEGIHFE X Gt EHEH SPsS11.0,

2 & X

2.1 TRERER HO0,EA BMSC 24 h X £RBEH
THIR M

H,0, 5 ¥k B AR P 35 5 BMSC T, W X
240 B SRS 440 B ) 08 TR A BN (2.1 £ 0.5) %,
(3.6+0.9)%, (73 +0.8)%,(12.1 £ 1.6)%, (314 =
2.5)% , (44.6 £ 2.5)%F (655 +1.6)%, A I ,50
wmol/L H,0, YEF] BMSC 24 h,2R5|# BMSC £.%
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530 %

BT P> 0.05 (n =5), 100,200,300,400,500
pmol/L H,0, £ BMSC 24 h, B @5/ BMSC Y
T, SXF AL P < 0.05;1fi 500 wmol/L H,0,
YEFE BMSC 24 h, 3| 50% 4 I #y BMSC 4 i
T
2.2 RIRE H0, FIAIE S &K E H,0, 5|2
FEHEA T RIRIPIER

FT-RE/R, 50 wmol/L H,0, AN FT
B0 T 40 B 2.0 F 500 wmol /L H,0, B
YEFA 24 h FFE IR ANIIETRL, %9 50 wmol/L
H,0, TiAb AT LA 500 pmol/L H,0, Frifs & A
HHHIPET (P < 0.01);100 wmol/L H,0, WAk BH4H
500 wmol/L H,0, #E 7 24 h B2 A9 41 i - Tofr
PHERE ),
2.3 Hoechst33324 feELER

TEH B BMSC Y i fi 4 Aidss), NoREy s
HOAIG R BB, AT DL IE 10 40 B e A e ) R

BRI 500 pmol /L BLO, 1EFH 24 hJE, KRAIN -

1% 5 vk YL O () [ 45 TR AS BUBUREIR O , BEBA 500
pmol/L H,0, /EF 24 h 5|2 BMSC #] & 1y =
(W HRZH B 2), 20 wmol/L 50 wmol/L H,0, Fiisbk
P24 h J5, P& 12 h,500 wmol/L H,0, fEH
24 h BT SR T4 A B & > F 500 pmol /L
H,0, B VR R 24 h BT 5 |6 A4 48 B T4 (& 2B
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Fig.1 Cytoprotection of preconditioning with H,0O,
in BMSCs
a; control; b: BMSCs were preconditioned with 50 pmol/L H,0,
for 24 h, followed by 12 h recovery, and subsequent exposure to
500 pmol/L H,0, for 24 h; c: BMSCs were preconditioned with
100 pmol/L H,0, for 24 h, followed by 12 h recovery, and subsequent
exposure to 500 pmol/L H0, for 24 h; 1): P<0.01, n=5.

C) , 72 WAk BE T A 3 AT LA REAR 500 pmol/L H,0,
FRAS B HET ;100 wmol/L H,0, THAL FRLH X}
500 pmol/L H,0, EF 24 h B A9 40 i JA - To
FYER (B 2D),

E 2 Hoechst33324 L4 H,0, FSHIET M HO, AL BRI RIFER

Fig.2 Hoechst33324 Nuclear staining for assessment of apoptosis and cytoprotection of preconditioning with H,O,

A control; B: BMSCs were preconditioned with 20 wmol/L H,0, for 24 h, followed by 12 h recovery, and subsequent exposure to 500
pmol/L H,0, for 24 h; C: BMSCs were preconditioned with 50 pmol/L H0, for 24 h, followed by 12 h recovery, and subsequent exposure to
500 pmol/L H,0, for 24 h; D; BMSCs were preconditioned with 100 pmol/L H;0, for 24 h, followed by 12 h recovery, and subsequent exposure

to 500 wmol/L H,0, for 24 h; x200.

2.4 RT-PCR # i H,0, Fi 4t BMSC 24 h XJ
Caspase-3 1 Bel-2 EE R iX BT

RT-PCR £ AR # W 50 pmol/L H,0, T 4k B
BMSC 24 h, ¥ 12 h J5,500 wmol/L H,0, #h3
24 b, ¥ Caspase-3 il Bel-2 ZEF FIXEI . £55F7
B S5IEAL B A L Caspase-3 mRNA 7E BMSC

ik BEWEA, TTE Bel-2 HFaRE B2 R (&
3)s

I

REMBFIFTORI R, AR B BEATZ
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3 H,0, 4bIE BMSC X Caspase-3 #1 Bel-2 mRNA
RiEwgmm
Fig.3 Effect of H,0, preconditioning on Bel-2 and
Caspase-3 expression in BMSCs

a: contral; b: BMSCs were preconditioned with '50 pmol/L H,0,
for 24 h, followed by 12 h recovery, and subsequent exposure to
500 pmol/L H,0, for 24 h; c¢; BMSCs were preconditioned with 100
pmol/L H,0, for 24 h, followed by 12 h recovery, and subsequent
exposure to 500 pmol/L Hy0, for 24 h; 1): P<0.05

(38 NP AR AGR /E . Gong S5 M 5T 87 ik
AT A BB A S B R R A, BT T ERK1/2
B, KT 0 LAY ZER PE AR E A ; Colantuono
LU0V SE B AL B, AT DUFE M0 UL ER R
ATP-SUR P 5 IE , P2 2BV R R HE AT AR 1O
DU E R, Liu ZE00-2 1 55 3 0, 4 94k 3
AT L R EG 40 B P9 B SR AR DL B HL,0, B IKOF, 1]
DL 0 B ke 15 S B 40 B IR A%, IR A B TS
PR 7= A AR AT BB 25 B 1 T A B3 N 1 4 AR
RIPTEA

¥ F Annexin V/PI X 8 35 W2 40 A%
(flow cytometry, FCM ) & | & 5t ar il ) T 48 BE A9
B, 4ERFEH H0, 403 BMSC 24 h, Bi#E H,0,
AL TR BE B HE N BMSC RYJRT- R R I, X5
B E 1,0, B2 BMSC A= AL &4 H 5]
AEEE H A DNA $il45A 6], AT H,0, T4k
P BMSC Ry 18 W BRI PERT , ZBIR A 50 wmol/L
H,0, TALFE Y BMSC, £ 500 pmol/L H,0, 4bHH
24 h G, HAA TR, £ 50 wmol/L H,0, Tiikk
BHEY) BMSC, H TR B ZF K (P < 0.01), 4 100
wmol/L H,0, FAb ¥ Y BMSC, HiF T- R 5 Xf B4

RS LR (P> 0.01), B9 100 wmol/L

H,0, AL B TCAA P YER (| 1), 55 Tang ARG
REER—I, R E H0, AL BBE XS b = ik BE
H,0, B55:# BMSC FIPET,

TEAE T A e R, MR 5%
Frotds , E A5 BER 3 MR IR &
WINE . £ Hochest Y5 , TR T
W 5% B 2 Wk 4 SO 0 [ 48 T A SUBURLDIR B2
50 pmol/L H,0, FAbHE 24 h K& 12 h 44T HEHk
B 500 pmol/L H0, Bl 5 R WAL HE2H B 7
RRBIES2E2ZF 50 mol/L H0, T 4b 3 4
BMSC e 4 Ai 55, SR R 35 5] IR B 2
([ 2B), FIAALIHLFN 100 mol/L H,0, FikbHE
U SR P P TR, R B A0 A S R AR B
B4 [ 45 T2 25 SRR 22 (B 2A.C) , #E—2BHIESE
TR B 1,0, TALBE BB 4% XU B W H,0, 55
i) BMSC HIR T,

AT ELER—-ANZMREERS SN ERT
T, AP TR R B MR IR AR S 4 B
EREAT-Z ARG, S0ES MR REFLR
RBCE A B2, SR M T, {8 Caspase-3 HJ
BHE X Ik A RIS T AL R E H . Andoh
SUSIEF Y it SR B P T A R 2B 20 AR X Tk
R B AR AL, & IR SR 2 R
HlpEE C BB, 82> Caspase-3 HYMIE , 15
I Bel-2 1) 2R IR S ML & HEPLE AL R B A 69
Bel-2 it Feik — A 5 - 47 41 B 5T & Fh 2
FEAE RGBS R AR T 56, Bel-2 LR TR S

VR E AN BB B K, 5 IR — B

Bel-2 Y0 40 B N I M R 7 AR BRI R T B R
78 5T DO TE Bel-2 BRI/ 45 B BFE 4 R
FEAERTE RN R, B EEESER DNA Fi/
B R . FRATIMESIREY], 78 mRNA KF,
H,0, T Ak 22 6 B B M {% Caspase-3 38 ik FF 34
Bel-2 MR IL W/ B R BE HL0, 5 R R 4B T,
5 Leak" Obame 25 U8MRE —2, H,0, HiAbFHAY
& AR 5 Caspase-3 KN Bel-2 B3R
AHK,

BMSC AH: 5 5 #9034 17 450 J2 40 i 40-f
RORTEEME A e - e e R M B VR 9T Y
HAEFhTF4UHE . 1B B RTRZ %0 BMSC BAERT 5T H
T B Y R B () B, Rl B X R B R AE
FTRE B 20 RSB HUE 19 BMSC £71%
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