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[$8ZE] HMy w9/ BEgEa 785 T 40 ( mouse bone marrow stem cells, mBMSCs ) 7 48 {1k i 3R 45 T i FL sh 4 35
A%E 2% ¥4 11 (mammaliatargetofrapamycin, mTOR ) X H T (5 538 B 0 A8 AL AR . i DA 30 H itk it e B /N B
H B 2 B8 SR SR AN 1% BMSCs, H, O, 413 mBMSCs @ 37 UL N SR (A 8 . 5256 43 A it IRl COR 7 H, 0,40 21 ) (AN []
He & H,0,(100.,200.,300.,400.500.800.1 000 pwmol/L ZbFE mBMSCs) #4540 (n =5) , FJH MTT B:4610 24 48 .72 h &4H 1Y
YA 7 5 8 RIS BMSCs BYIEA #2048 s SR HI 4l U A% Hoechst33342 e ta LA A T2 A U AZJE 5 ; Western blot 45l
%20 Bel-2 \Bax . mTOR K H T iiEsE A DL S R H R BE MR AL 9 K35, &5 100 ~ 1 000 pmol/L ¥k () H, 0, /E Al mBMSCs
24 h 5, HIRAR 2R ERAE R A VRS RO i B o H, O, Y 7 100 ~ 300 wmol /L B, B H, O, ¥k J¥ (134 %5 , mBMSCs
i) mTOR ,p70S6K . S6 1133k /K45 1 e (e 35, i R AL /K SF- B 34 &5 (P < 0. O1) , HL PR T2 1 Bel-2 Feik & (P <0.01),
AT Bax AP (P >0.05) , H,0, ¥ AE 400 wmol /L Lk b, B H,0, He & A3 %5, p-mTOR , p-p70S6K . p-S6
BCL-2 (WZRik /KRR (P <0.05,P <0.01) , 1 mTOR,p70S6KS6 i [ 28 b ANBH i, [F] AT Bax (1938 15 K - B S 184 &5 (P <
0.01), &5 —E AL T LIFEE mBMSCs 735 %, S SE40 M T, HALEE AT B 5406 mTOR J H T 5 5
BSOS PRI T8 1 Bel-2 ik (RS T8 Bax /b A X,
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[ Abstract | Objective To investigate the possible effects and changes of mammalian target of rapamy-
cin (mTOR) and its downstream signaling pathway in mouse bone marrow stem cells (mBMSCs) induced by
oxidative stress. Methods mBMSCs were isolated from bone marrows from 30 healthy Kunming adult male
mice, cultured and expanded. An oxidative stress model of mBMSCs was established by different concentrations
of H,0,(100, 200, 300, 400, 500, 800 and 1 000 pwmol/L). Cell viability was detected by MTT assay, and
morphological changes of BMSCs were observed by inverted microscopy. The nucleus apotosis were accessed by
Hoechst 33342 staining. Western blotting was employed to evaluate the expression of Bel-2, Bax, mTOR,
p70S6K and S6, as well as phosphorylated mTOR, p70S6K and S6. Results The mBMSCs had pathophysi-
ologic changes after 100 to 1 000 pmol/L H,O,treatment in a dose-dependent manner. When H,0, was given at
concentrations of 100 to 300 wmol/L, the protein expression of mTOR, p70S6K and S6 in mBMSCs tended to
be increased in a dose-dependent fashion, while the expression of their phosphorylated forms and anti-apoptosis
protein Bel-2 were significantly increased (P <0.01). But, the expression of apoptosis protein Bax was not
obviously changed (P >0.05). However, when H, O, was given at concentrations over 400 pmol/L, the
expression of Bel-2, p-mTOR, p-p70S6K and p-S6 proteins were in a dose-dependent decrease in mBMSCs
(P<0.05, P<0.01), while the expression of mTOR, p70S6K and S6 protein was not visibly altered,
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whereas the expression of was obviously increased (P <0.01). Conclusion Oxidative stress to some extent

causes reduced survival and increased apoptosis in BMSCs. The underlying mechanisms may be partly due to

suppression of mTOR and its downstream signaling, decreased expression of Bel-2, and enhanced expression of Bax.
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‘B i 8] 75 0 T 48 iig ( bone marrow stem cells,
BMSCs) BAT Z [ 43 b fig, '© 7T LA oAb R BB 40 B
I 00 T A A ) SR AT TR G A B 2 ()
Perd BB 718, 5 T o3 B 3 3 s il 1ok 40 i
BRI T EE AR IR o AR, JGIE R AN 2
B AR R, I 2K BMSCs B8 AH 3 4 1 (ke o Bk
S, RAE ) JRy s R AN T kO Ml & A AR R R A7, DA

SN E| BMSCs (35 5340 55 LE 224718, DA S A
AR YT HIRCR
H, 0, & —FheEH 2 5 P (ROS) |, A LI7E 4
MR AN R EOT B RaE, vl R 8E [ g
2% \DNA REJER AL , SR fih & 2R se T
AR (oxidative stress) B 7EAR H ™ H I IE LT,
TG & AN R At T S EOR T B e T
PRI , #0144 L7 48 A IO A 4 v A DA 53 % )
AR A F TR AN IR T A AR A AR A T Y
FFI

T 3L 30 ¥ B 0 2% ZX 8 25 19 ( mammaliatargetofrapa-
mycin, mTOR) & —F A7 T FL 34 Y Ser/Thr 3
Wi, WF5E IE B mTOR A LA Bl 6 1 4800 1k, 3 4 481k
N PRRRE B AT LAG | A B 5 A A 1k e
TRt T ) sR5ET . Pk, mTOR A AE7E
AN DR A A g T AR E SR EZ, BT
X T mTOR JHF Ui 8% 77 BMSCs 114 480 £k 1z 38 i)
PRSI T 2 R OC R A2 E b itk A
SZEG N H, 0, #57. BMSCs AL i 5 7Y , W88 mTOR
N T Jifeid % 7E BMSCs S Ak 0 338 405 v i A8 Ak S I
VERT, SR AE 20 Jf 0 P A 4R BT A ] 5 1 S B A i

1 w7

1.1 ##

L1 SEssh¥) 5 ~6 R rEE@REWI/NR 30 H, 4k
i 18 ~20 g( 5 =R R FERIFE R SL R 3P o)
1.1.2 s2g3 50 AL &8 DMEM/F12 #5357 % (HyClone 2
Al) JG 4 i (FBS) (HuM PUZRF /A2 ) , Hoechst33342 ( 32 [H
Sigma /v H]) , JHREE 1A ( Gibeo A H],12605) , $ii CXCR4 i {4l
FITC pric L EHi e IgC (ALt 2 &M AEYHARARA ), —
$i:Bel-2, Bax, MTOR , P70, S6 , B-actin ( Cell Signaling /A #] ), —
o Ehi e (A A2 S AR A R F ), ECL KA
(Millipore 2% 7)) , 5% CO, 5% 32 46 ( 22 [# Thermo Forma 2\ 7],
3111 &) 5] B AH 22 WA (B Zeiss /A ], Axiorert 200)

1.2 BMSCs #9432 5%

30 HUNELEER B F AL BT, FH 75% £ BEIR# 2 min, B AL
MR B, FH DMEM/F12(3 mL) B3R e i g op s, B &
BEIE B, FAMRATE A 25 mL B350, A 10% Jit 2R 135
(300 L) .100 U/mL [ 75 % % .100 U/mL (4 H %, & F
37 °C 5% CO, 95% WWANR E 4 PR 57, 3 d A IRE =
Wi, BB A S B, U B Rl 1 Ik R TE
BB AR 22 WABE R AR L IC sk . TRANMU B30T 80% @l A i,
FBRREFRUL, PBS T VE 2 WK, ARG (2 mL) F 37 C R TIH
63 min, {55 AH 22 W AUEE VLR, A0 M IR 45 A% [ | i B 1 K
B, SE BN &R 10% FBS (35 S5 FL 26 1E T Ak, RS R 32
FTREFRIUC TR AT, R b B, ¢ 1: 2 BB o 213 1) 385
Fei, BT 37 °C 5% CO, \95% W ARG R Fe s 7™
1.3 %% %7 %% 2 BMSCs

REFRO05E 3 AR AN bR AR FH B 6 T 1 () 4% 22 5% HP g T
15 min, PBS Yk, ILE M £ S, inA CXCR4 £ i e difk
(1:100) ,37 CHFE 3 h;PBS YRGS HLRIR PG E (fluo-
rescein isothiocyanate, FITC) #ric —H1 (1:50) Fl 5 wg/mL Ay
Hoechst33342 TAET , 4357 37 C % E 20 min, PBS 9k 5 &t
F DO BB AR N B o T SR R

BMSCs f) CXCR4 PH{PESE = (CXCR4 " 41 fitd 50 41 i 4 %50
x100% , Forp g (6,58 St Y b Hoechst33342 41 ic (14 20 i A% B0 AR
FEANMLEL, 23 SR rh CXCR4 ™ 41 (SR €0 ) R4 5
B, 4 R
1.4 Bl E 48 %2 RREIER R R E H,0, 7% BMSCs

HHEFHRE

B EZAE 3 10 BMSCs 7 0.100.,200.,300.400.,500.800
1 000 wmol/L f) H, 0, JI#f5 24 h, {5 41 22 W A58 T WLEE
REAH
1.5 MTT &#&n R E K E H,0, %% BMSCs #3574

BALACZ S 3 10 BMSCs 4% 8 x 10° 441 it/ £L 1) $ ik 2
Fii) 48 FLAR , FfL 500 pL, SZE4r A 4T B (A H,0,) AR
[ H, 0, J1#4H (100,200,300,400,500 8001 000 wmol/L) , %
WA 5 AL X IRFL . K595 24 .48.72 h J5 IR 5F I
i, BALIMA MTT 50 pL(5 mg/mL) , 4221537 4 h 5, 7% L3
BFLINA 150 WL i LA, %3 10 min, 570 [ ShEGEG:
DUASCH 7 P K 490 nm (%5 BEAEL D(490) ], D(490) A 5 2%
HH 40 e 0 A
1.6 % % B#MAWERF KA H,0, % # BMSCs #

BHEFEE

# BMSCs 42 #0212k 8% A b, AS 7 e BE A9 H, O, #ill ik 24 h
Ji 4% Z R 4 C [ 15 min, PBS HG# m163 ¥, A Ho-
echst33342 G444 10 min, PBS Wt 2 ¥R, 7F ¢ 6 B4 T~ Wi
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FEAH ML PR TR Ak TR AH
1.7 Western blot -# BMSCs /8 == #= mTOR & X 48
XAZFBRE Gk

A% 3 ~5 {X BMSCs 418, £ H,0,40 3 24 h J5 , IMA R
2, T oK LS 10 min, SR )5 W 41, W IR A0 A B 0
E 10 min,4 °C ,12 000 t/min &.0» 10 min, B F3E, B 0K mEE
HEEHLIK (SDS-PAGE ) 43 B3 A i S &6 11, B A 50 pg/fl. H
VKSBEE SR b AR SR A 2 TR AN B PYDF 8 F o 4R
JETEZTR T A 5% BIIE K/ TBS #4] 1.5 h, F TBS Pk /G
A AMALLF —$t: Bel-2.mTOR . p-mTOR , p70S6K  p-p70S6K .
S6.p-S6 (#4124 1:500) \Bax(1:200) ,4 Cid7&., F TBS Y
TIAAHRE B — 4t (1: 10 000) ZE R 2 b, RS, >R FBUR
I Ak P i i Y 48 SR TR Ak 2 & Ok B £8, ] Quantity One
4. 62 Xf B Y R B-actin 507 AT IR BEE 44T, THAE 3 LUMH
1.8 it F oM

A x =5 FIR, 4 SPSS 17. 0 B3R 4443 7, A ] LE 3
FHEARIZR 7 225397

2 HR

2.1 BMSCs %%
et Y, 45 B UL 1, BMSCs ) CXCR4 335 [ %
100% .
2.2 RERERE H,0,4))5 BMSCs #97 AF 8%
BMSCs (Y JE AR AN AR K HE RS, A B S 20 B3R 7 ~
10 d J5 4 ER G 80% LA b, 248 3 AALLS 4 i A5 0k
A BT 2, DRI A0 B A ST 4R A0 3, A0 AR KR
Moo SRR H, 0, ¥ 24 h J5 (19 BMSCs (41 IE &5 &
A Y A ) R 2 B T U A I 4 L AR T, O FLBE %
H, O, AR B BOSE IS, 290 B4t 35 P B I i, 3R B0 - 4 g
ARG AN , AT P ORI £, A AR
JIN A 2 R AR S B O, AN AR R A0 B A% B s A B
THRAF I T REUE , 2 H, 0, MR B2 500 wmol/L i, BB T4 4
I ZWI . XEEUUESR H, 0, %) BMSCs ] fEA e i 1=l
FEAEHT, FLAT W 8 1 e 3 g
2.3 MTT ## R Bl % & H,0, &%) , BMSCs & P69
T
IR A [ H, O, 313 BMSCs 24.48.72 h Ji5 , MTT
K45 R B, BMSCs (B TSRt H, O, vk B KA HI 18] 1

100'pwm & 100 pm

BRI (2 1), W H, 0, i 5 1) S0k BL A 4 e
Ak BMSCs B9 47 2, H, 0, ¥k 7 400 ~ 1 000 pmol/L. i
BMSCs f7 1 2RI N % (P <0.05, P<0.01)

*1 AEKRER H,0,%# 24 .48.72 h 3f BMSCs 1E5E K 00

(n=5,x%s)
Ha0, 72 24 h 48 h 72 h
(‘umol/L)
0  0.7323+0.0209  0.6953%0.0228  0.793 0+0.070 9
100 0.6843+0.0363*  0.584 8 £0.023 9> 0.491 1 +0.234 gbed
200 0.668 6 £0.063 8> 0.528 0£0.027 6" 0.194 3 £0.045 2bed
300 0.5958+0.0134"  0.493 1+0.017 9% 0.170 0 0. 068 OPed
400  0.4658 £0.016 1°  0.317 8 £0.022 0P 0.031 1 £0.020 6hed
500 0.38560.039 8" 0.2220£0.031 7" 0.008 6 +0.002 9bcd
800  0.1403+0.016 3>  0.026 5+0.008 1’ 0.009 6 £0.004 1bed
1000 0.0828£0.0067" 0.019 6 £0.003 2" 0.009 1 £0.004 4bed

a:P<0.05,b:P<0.01,5 5848 (0 pmol/L) Hb4;¢: P <0.01,5
24 h rb#x;d: P <0.01,%5 48 h rbig

2.4 BMSCs e oy tafo iz A F R E

Hoechst33342 Yz 45 B 7R ¢ 10 H 40 A% E 25 200 B 5%
BUJE , 35 5K B W 058, N AT R P 4 /N s (B kL, e fa
SR A% AT IR KON 385 52 W6 5B 0k, [ 48 4% R 3 A A
AR /N Y (0 i 4 R HUIR AR 2 R, BEE H, 0,0k
FORE I, AT A T AN AR A £, 5% A M H, H, O, Mk i
F£ 500 ~ 1 000 pmol/L B, ¥4 T2 41 fid £ it 3 £ &8 3 (P <
0.01) . FH H,0, /55 9 S AL B 155 AN BE i 3% 7 il BMSCs
FHEEH , IO BEAEIE BMSCs P/ 12, 3 HLIR T 40 e 8 Ak H, 0,
W RIS, 7 B 5 ST 00 S0 495 e B N o, T A0 A 18K
mii L, K23,

0.71 b

0.6
0.5
04}
0.3}

0.2F b
0.1} b

a

BMSCs T 3%

400 600 800 1000
H,0,(pmol/L)

0 200

a:P<0.05,b:P<0.01,5 5B 41 (0 wmol/L) Fbix

B2 ARERE H,0, BAEHIAE 24 h /5 BMSCs {AMIAT %

%"
9,100 pm. 4P
e

A 95 % K P & (FITC) ;B Hoechst33342 e &,;C. &% A

B 1

REWRHLEE 3 K BMSCs iy CXCR4 Kix
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100 wm

100 pm
—

A0 pmol/L 1 EFA;B:200 pmol/L A AP AL ;C.500 wmol/L 4 ¥ & Ak 45 A E 45 ;D1 000 wmol/L 7 A A gL
B3 RERE H,0,#%8 BMSCs 24 h 5 Hoechst33342 1% B R AT

2.5 Western blot

2.5.1 Bel2 HT-MCEHMRE AL R BN KMk
BERY H,0, (100 ~ 300 wmol/L) J- A5G| Bax (35, (HFEE
H, 0, HEH B, B H, O, #e 2K T 400 wmol/LL, Bax 334
BN, MR, Bel-2 (32 h 0] 2R AIL, MRS REWH, 0,
5 0B O T 20 M ) AL AT, B AT 0 A B A 34
R T8 A Bax MYZRIKZ WG I, ML T HE H Bel-2 f3RIA
Mz /b, 55t A A 22 R BAA S E X(P <0.05,P <
0.01),WLIE 4. %2,

1 2 3 4 5 6 7 8

Bax—> . D AN 210

Bel-2—> 0 = - — — «26x10°
1 ~8 %% H,0, 0,100,200 .,300,400.500.800 .1 000 pmol/L 3% 48
4 H,0,%# BMSCs 5/T-%H Bax #ITATEH Bel2 Rix
HEN

%2 H,0, S BMSCs 24 h [51J S6 .p-S6 .Bax Bel-2 & A &Rk
T (n=5,x%s)
H, 0, ¥k i
(pmol/L)
0 1.5358£0.0570 0.1525+0.0098 0.0073=0.0009 0.1651+0.021 0
100 1.7550+0.0772  0.291 0+0.005 5> 0.003 6£0.0012 0.258 0+0.013 8b
200 1.6660+0.040 1  0.2820+0.0043b 0.0054+0.0007 0.251 3 +0.018 8b
300 1.5839+0.0275 0.2841+0.0128b 0.0187£0.0006 0.256 6 £0.013 4b
400 1.3902£0.0458 0.1897+0.0022b 0.1537+0.015 9> 0.046 3 +0.008 0P
500 1.1936+0.016 78 0.078 9 £0.020 7> 0.554 1 +0.035 6> 0.007 1 +0.001 7>
800 1.28320.0169 0.179 3 +0.01582 0.723 9+0.061 3b 0.003 8 £0.001 1b
1000 1.2815+0.4164  0.1345+0.005 4

S6 p-S6 Bax Bel-2

1.099 6 £0.056 6> 0.006 2 +0.001 2b

a:P<0.05,b:P<0.01, 52840 (0 umol/L) rbdx

2.5.2 mTOR{FSMEKMAEN  TERAEM T B R,
mTOR BT 5 8 11 p70S6K 1 S6,, LK & AT i e i 1
AR R ENSS BMSCs IE AR R 75 H, 0,7 BN
100 ~ 300 pmol/L i, p-mTOR ,p70S6K . p-S6 [ 3 ik 7K -2 i 14
58, B 7 mTOR K HT (552 P 119 % 1 ot 4 Ao R84 i T g
SRE(P <0.05) ;24 H, 0,3k FETE 400 pumol/L I, EATTHY KK
SEITUR TR, I B H, O, ¥k B2 /38 Jin iy W] 2 P AIK (P < 0. 05,
P <0.01) , £ 75 Fifl S A0 157 380R B2 A9 48, BMSC i) mTOR {5 %5
ST PR AR (181 5,38 2.3) .

mTOR—> - 080x10°
p70S6K— “70/85x10°

ppTOS6K—> B T0rs5x10°
S o —— e e - <3210’

B-actin—> M S S .3 |0’

1 ~8 %1% H,0, 0,100.200,300.400.500.800 .1 000 wmol/L K & 41
5 H,0,## BMSCs /s mTOR B H T & S @Bk

*3 H,0,# 5 BMSCs 24 h /58 mTOR, p-mTOR  p70S6K |
p-p70S6K EERIEMTW (n=5, x£s)
Hy O ¥ i
(pmol/L)
0 0.0387+0.0066 0.0667=0.0061 0.6510+0.0484 0.1490+0.045 5
100 0.0435x0.0014 0.278 10.029 8> 0.6352+0.0397  0.344 7 £0.028 0P
200 0.04470.00083 0.1720+0.013 7> 0.6479£0.0217  0.447 2 +0.023 4b
300 0.04270.0009 0.1295+0.014 3P 0.64920.0276  0.4157 0.015 3b
400  0.0442£0.0006 0.0828=0.0112 0.7069 +0.010 63 0.254 8 £0.026 1>
500 0.0404£0.0042 0.0766+0.0112 0.6851+0.0117 0.246 0+0.010 7>
800 0.0374+0.0038 0.0430£0.0140 0.6599£0.0222 0.2229+0.010 8b
1000 0.0384+0.0033 0.0115+0.0010b 0.6507=0.0326 0.1129+0.009 1

a:P<0.05,b:P<0.01, 5220 (0 pmol/L) ik

mTOR p-mTOR p70S6K p-p70S6K

TN B A W) AR T O E AT — IR % Y BT 4
Ko BAETAMI 70 B H R A RS R il e
HRAN R 3 B B T 52 S A B

H, O, 2 S A R 3 S B % U0 AR S 18 40 G 355 4 4
(ROS) Z—, B A LIiGifk P53 SR If H_FJHe A T3
Bax'* | B R ZRL AR BE R T L (e HE AT (5,36 C X
LR AR AN o, 5 A P B G S S T I AR
B I, SR Iz M AR Bel2 FH B
(Bel-2 I Bax ) £ 38 4 2 b 4% i 422 V8] 42 200 i 4 1 14
R EOR RS MIFEE I M ) RO R AR T, T X
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Folt 3l 35 P A 48 4 ol Bel 2 AR R, B
FAT-&E A Bax BKEAPLAT-E H Bel-2 /K ZRIHY
P IHE AN T, A WS RR Hy O R UE i i At T A
FET-FIRIE AR (EAE m e 1,0, 50 F 15 0 i
ToPEARMAET " L ARSI ] H, 0, 4b B BMSCs #
ST 40 B R AR AR AR TR i BMSCss 21 Jifd 22 5% T AN [
WRE Y H,0, 7, 25 5 7R BMSCs 2F K32 51 B B 31,
A A R T SR TSI B 2 IR A B R4
MIE T, X EEARAL ELAG g 35 0 e B AR [a] 49

mTOR 15 5 38 % 7E 41 g A= K b F RO i, &
Z 5 a1 40 A 3 Fn DNA 518 & %5
T2, IE SR N R AT IL N 2 5N 5 R R BE
I AR A YA R AR PR T A 2 R A A R
ABFFE LS SR R A A ] T 5 00 R, mTOR
K HTR R E pT70S6K ., S6 LA B AT ) i R £k 7K -5
AR HIE PR, 8 mTOR (525 T 1E
HAEOUT BMSCs 958 /b DL K AR A7 I 5, 31X 5 HAt
e — 8, EJE 4 F 100 ~ 300 wmol/L ¥ FF Y
H,0, %1% 24 ~ 48 h i}, mTOR K H FiE {5 5 & 1
p70S6K \S6 FeikA 4 = i A v, e 1) 2 L w2 1k 7K S
3, $ER MM H, 0, T LITGfk mTOR JHF
T A5 5 0, I L0 i R A 10 35 A v A 4 o
[FI AR T & Bax ik AR, MHT 8 -2 H Bel-2
FRIk B B AT S HUR T B sh A R e BT T
MTT 4554 5 7%, L BMSCs 78 80 A — & 1R
A /D e 20 MR TR — o AR B A B e, FRAT]
AKX B 7 Ny T B 2 20 i X ARG e A A o7 T )
— P Az R, 4N B AR P mTOR 15 4k, 4 1) 2
HAEBERKFE B B A, DAy g8 17 8 H A
TP T8 PR, R R X470 17 38 ) o) 4 it
T A SR S A A AT RE 1, D A B SE T AR
PR AR XS B H ORI o Y H, 0, RS
F 400 wmol/L H}, R4 mTOR  p70S6K . S6 % [ 7k F
AN K (HSE B R LK Rl H, O, ¥ 4 7 5 1
B35 AR, 45 7 5 B A% S A 7 ) 9 T LA B S o)
mTOR 15 530 & 115 P, 1T 530 mRNA f9%5 58 55
FIRRA S BEIN ], 40 R G, ~ S I B 55 e e b, ARk
JE 5 AR ) S 5 A A R S, 3R]
IWEE L T8 Bel-2 Fak PO AL, IF HA K
K, TR T8 Bax Fak PRk B 34 &, 4 g 1= 5 3
S, A EL FR R A AR AR B B PR 0t A ol S AR
AR, X BE A0 (1 T e A AR, B 24 5 50 BMSCs %t B
SRR FI IS B 2H 20 Bil2m P AR X et B 5 Sk
HfiE mTOR (35 AL g I8 Bel-2 23k, 14 5% 40 ffg A=
FEIEPE MR, T Bel-2 ik, FRARAN M TG R, 12
PEARM A AR

25 Lk , AR SE G i — 25 EB] T mTOR K 5 R i

R Sl A S 5 W 50T 40 i 56 5 -5 A7 3% B 14
TS5 AN A B R T AT A 14
o 478 BMSCs 7EX L AL RLHOR 0T, mTOR {55
3 S T LA DA i B B 5K e 1 BMISCs £ S8 A 1 3
PREE PRI R 32 s A MR T RO ROR . (H mTOR 5
530 -5 R T 2 T Y 5 R R R AL A 1 —
WL

S Xk
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