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[ Abstract]  Objective To investigate the effects and mechanism of hydrogen peroxide (HP)
pretreatment with low molarity on oxidative stress induced apoptosis of mouse bone marrow mesenchymal
stem cells (BMSCs). Methods The experimental research methods were used. BMSCs were isolated and
cultured from two 2-week-old male BALB/c mice by the whole bone marrow culture method. The 3" -7"
passages of cells in logarithmic growth phase were used for the experiments after identification. According to
the random number table (the same grouping method below), the cells were divided into 0 wmol/L. HP group
(without HP, the same below), 25 wmol/LL HP group, 50 pwmol/L HP group, 100 wmol/L HP group, 150 pwmol/L
HP group, 200 pmol/L HP group, 250 wmol/L HP group, and 300 pwmol/L HP group in which cells were
treated by the corresponding final molarity of HP, respectively. The apoptosis rate was detected by flow
cytometry (n=4) after 24 hours of culture. The cells were divided into 0 wmol/L. HP group, 25 wmol/L. HP
group, 50 wmol/LL HP group, and 100 pwmol/L. HP group in which cells were treated by the corresponding
final molarity of HP, respeclively. After 24 hours of culture, the protein expressions of B-lymphoma-2
(Bcl-2) and Bcel-2-related X protein (Bax) were detected by Western blotting, and the Bcl-2/Bax ratio was
calculated (n=3). The cells were divided into 0 pmol/L. HP group, 25 pmol/LL HP group, 50 wmol/LL HP
group, 100 wmol/LL HP group, 200 pmol/LL HP group, and 300 pmol/LL HP group in which cells were treated
by the corresponding final molarity of HP, respectively. After 24 hours of culture, the protein expressions of
elycogen synthase kinase-3B (GSK-38) and phosphorylated GSK-38 (p-GSK-3B) were detected by Western
blotting (n=3). The cells were divided into O wmol/LL HP group, 50 wmol/L. HP group, and 300 pwmol/L. HP
group in which cells were treated by the corresponding final molarity of HP, respeclively, and HP
pretreatment group with 50 wmol/L. HP being added in advance for 12 h and then 300 pwmol/LL HP being

added. After 24 hours of culture, the morphology and growth of cells were observed by inverted fluorescence
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microscopy (non-fluorescent condition) and immunofluorescence method, the apoptosis rate was detected by
flow cytometry, the protein expressions of Bel-2, Bax, cysteine aspartic acid specific protease-3 (caspase-3),
caspase-9, cleavage caspase-3, cleavage caspase-9, GSK-38, and p-GSK-3B were detected by Western
blotting, and the Becl-2/Bax ratio was calculated, with all the number of samples being 3. Data were
statistically analyzed with one-way analysis of variance and Bonferroni test. Results After 24 hours of
culture, compared with that in 0 pwmol/L HP group, the apoptosis rate of cells did not change significantly in
25 pmol/LL HP group, 50 pmol/L HP group, or 100 wmol/L. HP group (P>0.05) but increased significantly in
150 wmol/LL HP group, 200 pmol/L HP group, 250 wmol/L. HP group, and 300 wmol/L. HP group (P<0.01).
After 24 hours of culture, compared with that in 0 wmol/L. HP group, the Bel-2/Bax ratio of cells increased
significantly in 25 wmol/LL HP group and 50 pmol/L HP group (P<0.05 or P<0.01) but decreased
significantly in 100 pwmol/L HP group (P<0.05). After 24 hours of culture, compared with those in 0 wmol/L
HP group, the protein expression of GSK-3 in cells showed no significant change in 25 pmol/L. HP group
and 50 wmol/L HP group (P>0.05), the protein expressions of p-GSK-3B in cells significantly increased in
25 pmol/LL HP group and 50 pwmol/L. HP group (P<0.01), the protein expressions of GSK-38 and p-GSK-38
in cells in 100 pmol/L HP group showed no significant change (P>0.05), the protein expressions of GSK-38
in cells in 200 wmol/L. HP group and 300 wmol/L. HP group were significantly increased (P<0.05). but the
protein expression of p-GSK-3B in cells in 200 pmol/. HP group and 300 pmol/l. HP group was
significantly decreased (P<0.05). After 24 hours of culture, the morphology and growth of cells in 0 pwmol/L
HP group and 50 wmol/L. HP group were similar and normal; in contrast, the cells in 300 pwmol/LL HP group
became smaller and round, with the cell protrusions being shorter or disappeared, the nucleus being
cavitated, and the cell abscission being increased significantly; the morphology of most cells in HP
pretreatment group was normal, with the shedding of cells being less than that in 300 wmol/LL HP group, and
the morphology of nucleus being normal. After 24 hours of culture, the protein expression of caspase-9 was
similar among the four groups (P>0.05). Compared with that in 0 pmol/LL HP group, the apoptosis rate and
the protein expressions of cleavage caspase-9, caspase-3, and cleavage caspase-3 of cells in 50 pmol/LL HP
group showed no significant changes (P>0.05), the Bel-2/Bax ratio of cells in 50 pmol/L HP group increased
significantly (P<0.05), the apoptosis rate and the protein expressions of cleavage caspase-9, caspase-3, and
cleavage caspase-3 of cells in 300 wmol/L HP group were significantly increased (P<0.01), while the Bcl-2/Bax
ratio of cells in 300 wmol/L. HP group was significantly decreased (P<0.05). Compared with those in 300 pwmol/L
HP group, the apoptosis rate and the protein expressions of cleavage caspase-9, caspase-3, and cleavage
caspase-3 of cells were significantly decreased in HP pretreatment group (P<0.05 or P<0.01), while the
Bcl-2/Bax ratio of cells was significantly increased in HP pretreatment group (P<0.01). After 24 hours of
culture, the protein expressions of GSK-3p and p-GSK-3f of cells in 0 pmol/L HP group, 50 wmol/LL HP
group, 300 wmol/LL HP group, and HP pretreatment group were 1.09+0.14, 0.62+0.17, 1.35+0.21, 0.74=
0.34, 0.68+0.03, 0.85+0.08, 0.38+0.10, and 0.54+0.09, respectively. Compared with those in 0 pwmol/L HP
group, the protein expression of p-GSK-3 of cells was significantly increased in 50 wmol/LL HP group (P<
0.05) but significantly decreased in 300 pmol/L HP group (P<0.01), while the protein expression of GSK-388
of cells was significantly increased in 300 wmol/LL HP group (P<0.05). Compared with those in 300 wmol/L
HP group, the protein expression of GSK-3B of cells was significantly decreased in HP pretreatment group
(P<0.01), while the protein expression of p-GSK-3 of cells was significantly increased in HP pretreatment
group (P<0.01). Conclusions The molarity of 50 wmol/L may be the optimal molarity of HP to pretreat
mouse BMSCs, and 50 pwmol/L HP pretreatment can antagonize mitochondrial pathway of oxidative stress
induced apoptosis by inhibiting the activity of GSK-38.

[ Key words ] Stem cells;  Hydrogen peroxide;  Oxidative stress;  Apoptosis;  Glycogen
synthase kinases; Bone marrow mesenchymal stem cells
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Bt 24 h )5, 8 A 20 ML A TR SR Th e, 25 =
H Gt 8 L (F=84.27,P<0.001)., 50 wmol/L it
AL A LB, 25 pmol/L it A AL & 4 .50 pmol/L i
A AL EZH (100 pmol/L ik 4k S0 20 20 M U 12 % 4 0
M 4 48 4k (P=0.747.0.361.0. 638) , 150 pmol/L it
A AL 200 pmol/L it A AL S 4H 250 pmol/L 1 %5
b A4 300 wmol/L 3ok %Ak 2041 40 i I T R 1 I
JI & (P<0.001) . WK 1,
2.2 UR[A) 0T v B O AR A SR Bel-2/Bax U {H
(1) 5% i)

Ki9% 24 h e, 4 41 40 Bel-2/Bax FbAH B4 L
WL, H S B L (F=11.65,P=0.003) . 5
0 pmol/L i AL S 4 L #, 25 pwmol/L i E AL & 4 .
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40 -

35

30

MR (%)
)
S
T

415
TEBEARAR R 1.2.3.4.5.6.7.8 43 548 0 pmol/L i S AL &
2 .25 pmol/Lid AL 4L .50 pmol/L it AL A4 100 wmol/L

AALEA 150 pmol/L it
21 250 pmol/L i S fb 2 41 . 300 pmol/L i
0 pmol/L 3T A Ak A 41 L #4 ,*P<0.01
318 RN/ DR a7 BN W e SN = K = & A T o |
M35 3% 24 h 5 UM TR A (REAR L 4,5 + )

50 pwmol/L i 48 1k &0 41 41 il Bel-2/Bax LbfH BH 34 /i
(P=0.030.0.002) , 100 wmol/L i %& 1k & 4H 40 o

Bel-2/Bax LB i 2 ik > (P=0. 046) . UL 2,
1 2 3 4 Ponmi ¥
Bel-2 s s T s— 0 < |

AL A 200 pmol/L i S AL A
TRAAD ;S

Bax S TR T 00 < 10°

BUZEE M- - —

b
1 2 3

il

Ll U

o oo U o U O U o O o
T

Be1-2/Bax Hifi

e = 2D W ow o

=]

T : Bel-2 2 Btk U0 40 987 -2, Bax 4 Bel-2 411 56 X 25 14, 4545 &
L AR AR AR T 1.2.3 .43 50 5145 0 wmol/L 3 A fb 41
25 pmol/L it E AL & 41 .50 pmol/L it E AL E 41 . 100 wmol/Lid &
LS 2 545 0 pmol/L it 4 1k S 21 L 4% ,*P<0.05,"P<0.01

B2 7R P E I v A T 4 A S5 e v e A RN R
6 18] 75 BT 40 M 1% 9% 24 h 5 Bel-2 5 Bax B K5 . 2A. &
[ ;2B.Bel-2/Bax LB 45 B (FEAEL ] 3,5 + 5)

2.3 R [R W T v O Ak A
GSK-3 i 14 1 5% il
3% 24 h 5, 6 4110 44 it GSK-3B .p-GSK-3B &

L XF BMSC 19

FRE AR, 2 5 3 AH G it 8 L (F=5.18,
15.38,P=0.038.<0.001) . 50 wmol/L i A fb A 4
Fe e, 25 wmol/L i & AL & 21 . 50 wmol/L i % b =
20,100 pmol/L i %8 fb & 21 4 Jifd GSK-3B £ [ & ik
J¢ W & A5 4k (P=0.581.,0.372.0.091) ,200 pmol/L
i AL A AL 300 wmol/L i S Ak A 41 41 il GSK -3 2
1 3% 18 ¥ BH 2 38 in (P=0. 044.0.037) . 5 0 wmol/L
B AL A A L, 25 wmol/L i S AL & ZH .50 wmol/L
i L AL AN p-GSK-3B 2 K Ik X B i 1
(P<0.001,P=0.005), 100 wmol/L iz % 1k & 4 40 i
p-GSK-3B #& H # ik & B B 4 b (P=0.094) ,
200 wmol/L 1t S 1k & 41 .300 pmol/L i 5 1k & 41 4
ffl p-GSK-3B & [ £ ik ¥ W] 1 W 2> (P=0.049.
0.049). D& 3.

1 9 5 6 TE

p-GSK-3p -..-- - 6% 10°

Bz 1 P — (2} |

1.4 m p-GSK-3p
B GSK-3p,

ESESIN

415
T p-GSK-3B Jy B R AL W I & U L -3 . GSK-3B Ty il I &
B HE-3B, A5 P B Ak RS AR bR R 1.2.3.4.5.6 14y
S48 0 wmol/L i AL F 4 .25 pmol/Lid FH AL F 4l .50 pmol/L i
F AL A4 100 pmol/L i3 4 A4k A 41 . 200 pmol/L i AL A 41 .
300 pmol/L it S AL F 4 ; 5 0 wmol/L i S AL E 40 L4 ,"P<0.01 ,
*P<0.05
B3 7R 0 B A I 6 A T Y ik R 5 ARk AN B
T 8] 76 5 T 40 Mg 1% 9% 24 h )5 GSK-3B 5 p-GSK-3B £ (1% ik .

3A LI 3B (REAR BN 3.5 + 5)
2.4 fIRW B HE R R O AR AR AT AL B G BMSC AR
Ak % 1

2.4.1 dHMOIBEMAEK Kig% 24 hJ5,0 pwmol/L

b Sk A A G RE A K, AR R BRI | 4
BEFIE B R/NS . 50 pmol/L it & L A 41t
3,50 pmol/L ik A8 1k S 41 48 A A1 240 A A% E 1A W]
724K 5300 pmol/L it 48 1k S 2 240 A 240 A o Wi 4, 2
PR AR /)N 4 5 5 A8 0 sl T % L A AR 1], DAPI
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Y (o, 5 7 A0 A% A Ak Y 60 5T T A A0 ST N filE
A5 2 ff 5T 5 G (ORS00 B 4t B RE TR 285 ) , 200 Mt 5t
7 O I 1 22 5 2o A Ak T Ak B 4R A3 Al iR A OE
WA S D T 300 wmol/L it A AL A 4, 4 i i e
BIEHR R WA Y. WK 4,

2.4.2 MR W32 24 h )5 ,0 pmol/L it &
L& 4 .50 pmol/L i A Ak & 41 300 pmol/L i % 1k
AL Ak T Ak T A A0 T o (1. 01+
0.08)% . (1.50+1.14)% . (30.33+1.83)% . (7. 94+
1.14)% , 8] SR b8, 22 %A G it % & X (F=
510.35,P<0.001) . 50 pmol/L i A 1k A 4 M %5,
50 wmol/L it 48 1k 20 41 20 Jf ] T 2R TE B A% Ak (P=
0.580),300 pmol/L i 4tk &0 41 40 ff 96 7~ K 8. 3% T
= (P<0.001) ;5 300 wmol/L i & b A 4 HL AL, i 4]
A ST Ak P2 40 i 0 T % B 2 T R (P<0. 001) 6
2.4.3 Bel-2/Bax W AH I caspase 4 [ 1 1 o
3524 hJE , 4 41 18] 40 i3 Bel-2/Bax Ho (B EAK M4, 25 5%
H G312 L (F=11.50,P=0.003)., 50 wmol/L &
Ak & A B, 50 wmol/L i & b A 4 4i Y
Bel-2/Bax . AH B & 34 Jin (P=0.029) , 300 pmol/L i
A Ak S 4 4N Bel-2/Bax b E B 2> (P=0. 014) ;
5300 pmol/L 3o 48 b &0 2 b, o 48 fh &7 Ak B 2
i B Bel-2/Bax LU A & 33 in (P=0. 007) . 4 41 8] 24
M caspase-9 F 1 ik MR LG, 2 7 G228 X
(F=2.30, P=0.154) ; 4 21 [a] 4l jfd 55 U] & caspase-9.

[
20 un

caspase-3 . 8 U] A caspase-3 8 [H K ik B L, 22
SR G 8 L (F=14.24 9. 36.5. 40, P=0. 001 ,
0.005.0. 025), 50 umol/LiZ 8L A4 4,50 pmol/L
i E AL S 4H 40 M 55 ) A caspase-9 . caspase-3 ., BY 4]
Hl caspase-3 HHFIA T B A1k (P=0. 764 .0. 950,
0.538) , 300 wmol/L i % fb & 4 40 Mg 55 U] AY
caspase-9 ., caspase-3 . B U] B caspase-3 1 K5 ¥
B 5B 34411 (P<0. 001.P=0. 002.P=0. 007) ;5300 pmol/L
b A S R, a A Ak S T A B 2H AR i g ) A
caspase-9 , caspase-3 . B Y] B caspase-3 [ K ik ¥
Y & sk 2> (P=0. 009 .0. 020.0. 020) ., W& 5.

2.4.4 GSK-3B i 7% Ki 9% 24 h ), 4 4 18] 20 g
p-GSK-3B .GSK-3p & H ik Bk b, 2 R H 5
i1 2 & X (F=18.19.,6.39, P=0.001.0.016) ., 5
0 pmol/L i S fL A 41 L2, 50 pmol/L i3 % fk &L 21 41
Jitl p-GSK-3 25 (1 Fk B A (P=0. 043),300 pmol/L
i AL A 4L A0 p-GSK-3B K 1 7 ik B i d 2 (P<
0.001) ;55 300 wmol/L it A b H A L 45 , 3 H Ak &L T3
Ab PR ZH A p-GSK-3B & 1 % ik B W3 m (P<
0.001). 50 wmol/L i S AL & 2H L # , 50 pwmol/L ik
Ak A2 40 i GSK-3B & 1 & A o W B AR fk (P=
0.052),300 pmol/L i 5 fb S 41 40 s GSK-3B 8 1%
Ik WY 559 i (P=0.037) 5 5 300 pwmol/L i %8 b A 41
oA, i S Ak T AL B 4 41 GSK-3B & 11 K ik
s/ (P<0.001) ., WE 6.

Ly
20 pm

T+ 3 4R T Ak 3 A A0 i ST N 2 ) T A VR B SO pumol/L 3T S AL AU 3R 12 h S, PRI Y VR R 300 wmol/L i SRk UK 5
K1 4A~AD S AEDEE S T W% s KT 4E~4H S 90 Y ()5 W46, A0 N A% Ye 070 g 47,6~ — IR -2 - kg e

4 3/ I R B e AR A S e AR T AL B B ) T T AN R R 24 h R TR AR K 81 SO WA B x400, B PR
SN 20 wmo 4A.0 wmol/L i A &4, 40 i 4 S e JE a1 JF 5 4B.50 pumol/L 5 40 A6 S04, 40 M JE 25 55 18] 4A AT 5 4C.300 pmol/L i 4 1k &
2, 0 PR 95 WY L 5 R AA LA AN M SR 0 2 R R AR /N 200 i 5 b A e Y R s 4D e A A U T B AR B 9 A TR AC D, R
S A TE A5 1B 5 4E.0 pmol/L it S AL 4L, 4 M A% TE 45 1EF , K/NEI 5T 54F.50 pmol/Lad S Ak A 41, 41 i 4% T2 4 5 & 4E A1 5 4G.300 pmol/L
b AEAb AL, Y (0 ST DA A0 HELAZE T AN T A A A R A AN A R4S b s L U ST A AN A% S P 4 A AR A UL A R
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o

Bax oo SS— S S— 00 < |0’

BILEIE] M—— O S— 42@)3

4.0
3.5F
g 30F
E 2.5
S 2.0k
S L5F
m
LOF
0.5F
0
eﬁﬁu
1 2 3 4 ﬁ%;ﬂ_

CASPASE-0 — AEG_ S S S 35 < 10°
BIDIHcaspase-9 — i st S—_—_——_ — 17X |0’
CASPASE-3 — — S— — — 30X 10°
BIP) M caspase-3 — sec—G—e:  Sh— S— S—— () X |(°

BILENIE 1 — e S— — S—— 12 < 10’

o caspase-9
1.0 = BiY) Mcaspase-9

O caspase-3
= 57 ) M caspase-3

RERIEE

5 6D

T A ST A B A A0 S i A ) R 0 R 50 mol/L
ﬂﬂjaiu??IZh): T 2 J5% 1 5 W& 5 Ry 300 wmol/L i
S AU % 5 Bel-2 O Bk EL 40 iR -2, Bax 4 Bel-2 A 56 X R
M, caspase A B K 8 [, 257 FAY O RS URS AR AR R 1.2,
3.4 35348 0 wmol/L it S Ak & 41 .50 pmol/L i A fb A 41 .
300 pmol/L i A fb A 4l it Wb A T b4l ;B sBrp , 5
0 wmol/L T S Ak & 41 48, “P<0.05; 55 300 wmol/L i 4 1k & 41
% ,"P<0.01;5 & 5D 1, 5 0 pmol/L 3 A 1k & 41 HL 428, P<0.01;
5300 pmol/L i S fb A 41 HL 4% ,"P<0.01,°P<0.05
B 5 AR BRI A T 3 A T v e AR A S A
A ST A 3 2H /0N B ) 58 BT 40 I 5 5% 24 h S R T AR G R
M3k . 5A.Bel-2 5 Bax 45417 [ ; 5B.Bcl-2/Bax M fH 4% &1 (Ff
ARHFH 3,5 + 5);5C.caspase-9 .
Y] # caspase-3 4 4 B/l 5D. caspase-9 | caspase-3, 5§ ] I
caspase-9  B7 PJ I caspase-3 5 (FEAREL ] 3,5 + 5)

55 Y] #Y caspase-9 | caspase-3 | 5§

3 iFig

T 20 L AL BEAE Sy — Rl AR T A VA TV e
) 5 SR, PR Ak AT B el I I R
R R )2 R N R SR 1 L S B U=l )

1 2 3 4 ST
P-GSK-3( — N e S G < 10°

GSK-30 WD s ST SS— G < 0’

BULEIER ] < S T S— 0 < 10’

€3

1.6 a m p-GSK-3B
L4 O GSK-3B

1.2
1.0 a <
0.8
0.6
0.4 |
0.2

EAKILE

T
o

T 2 S P AT A T A 40 5 A 24 5 Y Bk RE SO pmol/L
A AL E IR 12 W T A T3 A v R S 300 pwmol/LL i
AL EURE 3% 5 p-GSK-3 Ay ol 12 Ak M I 75 i -3 8 , GSK-3B
Sk W DA G T R -3, A% TR b O RN Ak TR RS AR AR R 1,23
4 355 548 0 wmol/L 2 4 ik A 41 .50 pmol/L i AL A 41 |
300 pmol/L i 4 b AU 2H i AL A THAL #HAH 5 5 0 wmol/L i 4
fb 4 L%, *P<0.05,"P<0.01; 5 300 wmol/L it 8 fb & 41 L 4%,
°P<0.01

B 6 2R BN I AR T 3 AN 0 T 4 v o A Ak A i
Ak S TTAL 3 A /N B [ 5 T 4 I 1% 3% 24 h )5 p-GSK-3B 5
GSK-3B M FRIE, 6A. W Bl ;6B B (AR 3, +5)

ik 1 9 MSC R AE RS e 1 FAE S O O LA N Y
00, A 2F Ho O WU SE AL 2L A 7. B
T8 SCiHk 3 ,20.25.50,100 mol/L #B AT LAYE Jy 1t
S Ak ST AL BT 40 AR A A 0 R R R (R
X BB ) I Y R Y 3R R 0 T AT AT AT S I K Ui

AN T 40 S5 1 o R 1 s AR Ak S, A S T e S 4
AN T) 2 AR o v E  R A E B E KE AE
PR, 358 v 4 0 1 o vk B o R b 2 i a0 A0 i 4
210 AR5 B0 P A R SR B3 i R
T AR U N S S G ) = R A 7
Py R, R — A el i A A A AL B
Jo A e e B R S B R FH R4 . AT 9T e i
2 20 AR 43 B AIE I 25 .50 . 100 wmol/L Y i %8 Ak &
XF BMSC i T2 #8452 W, 339 0T LA S 1 248 A i b
PR 5 {H 150~300 wmol/L 1Y i3 8 Ak &0 5 3 BMSC
TR LI R AN OR A . AR AR S
BT T8 Bel-2 A UE T 4R Fl Bax [ Lt {8

(Bel-2/Bax FLAH ) , X F 4 15 2 ok 4 5 18 385 P DA K 3
T-RARKAENS EREE ML, AR B

— WL T IR o B0 R R 0 4 A S0 BMSC X
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2N HE H R IR A B R, 25 5 7R 25 .50 pmol/L
iy 1 B Ak S fE R Bel-2/Bax L {H , LA 50 pmol/L
AL E A T D 3 X — R Y T 4 s 4
JEAT R T RE T MR PR, 50 mol/L AT BB S i A1k
S TR AL 3 A0 P e T ) A R

P — W5 B 7R, 50 wmol/L i %8 1k & Fii 4b B
BMSC AE 1S 55 1 40 A 75 %8040 I 33030 B 358 7 B A7 3
2 50 wmol/L 1 A4k & T Ak #5119 BMSC, 75 %8 b i
(300 wmol/L iz 4 A0 A 1) BREE v i ) 1 4 e 25
I P IR N RS R TA O 6 VR S SURRES R
B DR 8 43 A S B 45 A0 I AR S R . X gk
FALAR 50 pumol/L i 48 A AL BB 3 5k BMSC $i
SAALRLIRE T, K % R 0 20 R R AP A

4 ML K 2 90% 1Y I M AR e 2Ok A 7 2R
R W AR NP x> AL NASe N RCR e = W:ct)
T ORI BRI PRSI RE 0l 5] K A i R AL
Pip = Horh, ok i 2 B W52 2R B A0 L A% L R
EID =R TR N YU U ) S i [l
Bel-2, f8 T2 8 H Bax L & 0 - 47 8 H
caspase-3 Fll caspase-9 #B /& 2 b7 /A i 28 40 M 4 T 19
KM AR M . Bel-2/Bax U fH T B £ 7R b 4 i i
VRGN, ORI A 7 R R AT R AR AR
L4 H, 300 wmol/L id A Ak S RE 5 5 AN M A A= S AL
BLUL, R BN PUIE T2 & H Bel-2 Nl L2 T E B
Bax = ¥ , Bel-2/Bax It {6 & K& , [ 0 ff B
caspase-3 Fll caspase-9 & |11 Al F 3 1 ¥ =X 57 1) A
caspase-3 FI 55 U] AU caspase-9 F 1538 i1, 42 7 40 it %)
TR Ao T 50 pmol/L Y b A Ak S T Ak B9 BMSC
AE 5 W 25 X5 0 AL IS B X e R L, BoR
Bel-2/Bax LA L, #0098 7= 4047 & 1 caspase-3 I
caspase-9 FI H UG PEIE X py R ik o X s 25 ]I LR
50 pmol/L 1Y i 48 b S 191 4k $H 5 34 5 1 20 B 7E S Ak
IOL TR B 58 v 8 A A7 RE ), IR SOk A i AR 1Y 40 i
i T A AE R X TR B A vk 5 AR S
Tk 8 R Y BIL I SR 5 ) R A B 28 Y 4 L O T Y JF
At

I 52 TE S A ) o 1 o ik R A A S i O
5 M O JUL IS 3 98 /2 1 VRl B 3 B (2 9F BMSC 7E 4R
AR VR BE TR B AR T T 2 B 0T I DG i AR
I GSK-3B X 4ok /4 A4 W) ke AE 2R M3 325 1 ok
TR Bl T3 2 F0 2ok (A U T B A A HE T AR
RV b i GSK-3B Ml R Ak 2K 7 DU 4 1% T
P, BEAT It Zeokn A TR AR Y A0 MR T 0 AH L R

PRI %2 5 30 GSK-3B 8 [ 7 a5 19 i, 448 56k L i 7.5
PRI ORBFE B R, 25~50 wmol/L i 48 Ak S
GSK-3B 8 [ R IX AT 52, A I, i 35 32 7 L i iR
fEIK -, H 2L 50 pmol/L i 4 A6 &MY 75 F f it 5 24 0
Ak & W R A Bk E >200 wmol/L B, AN A 1 %,
BMSC .3 08 1, H GSK-3B %5 [1 % ik W35 14
IER S SRR v ) S ST N A e S =)
b 0L A HE T GSK-3B 19 7 M T v L IR I 1 vk
J it S A AL (25~50 wmol/L) 1] fiE & GSK-3B 7 7 1Y
AN A B T A0 2 R R AR I R e
BESR BT ToRE 7 o T 50 wmol/L i 4R Ak AT Ak B
BMSC , AN i 5k 25 B A% 200 i 76 4200 0 331 00 T~ 1
PR T[] i 3 BB X BT SR N 5 R 1Y GSK-3B %
IR 38 i AT GSK-3B B R Ak K S 19 R B, 5[] B A
1 EREARBY I Y caspase 85 Ko I, AR 45
SR WKW T 0t Wk B o A Ak A PT g 3 A A 4
il GSK-3@ 7if M (3l 2o 14 i H @ W8 1k K O ) 3 9
BMSC K Hi S Ak I 3075 5 1) 2ok 1Ak 1k 4% 1 400 Bt 07 1
K

25 LTI  ARHI 98 45 AIE 2 50 wmol/L (1) 1 42 £k
SRE % B KB AR Bel-2 35 . i Bel-2/Bax
{ELFI GSK-3B BE R AL 7K F- , PRI, 120 5 17 o ¥k J32 ]
Al S 2o A0 T S04 BE T 40 A 4 R T A A A
TAEMREE 5 B 50 pmol/L 32 4 £k &0 791 4k 2+ 40 Ffd g
3 AR R B0 S R ok AGR R A i T,
ML 7T BE 2 3 2 3 GSK-3B 1% 7 . ¥4 Bel-2/Bax
LU B D 2 415 20 R 1 5 ) A2 P L AT 344 58 200 i 7 4R
A0 SR S5 v & BRI T Bk, I AR
Wy 0 ) e A B ek Ak ST AL BT A0 R AR
PETHAS R T AN AR YTV AR B T A i Y S
MR IT R
FIEERIE A 1 474 DR A7 A R 35 o
TEERBMAR  KE B SR IRE G0 SURT R RE SR
RAE SIHTRUR NI AR BT BT s KL A R R
RS T A I S A U A A T 5 8
BRIEH6 5 36 B 2 2 S04

5% 3Tk
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