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LRI 2 B, B2 5 7 dr Bk 22 e, BN 310015)

FE 4 & RAFB~128 ) fak F(64~T2 B #h) SDX R fu ik, LILRIASL A P 5520k
A St 2R, R KA RS A SR SD K R e A 32 AR AR EMSCs 36/ B )5, R E AR K B-F FUEH
B Fo b MR R E VLR a0 K %, MTT kA 48 i3 75, AO/EBik A=Hoechst 333424 &, % L 25 40 it
BT AAEEI., FJ& R4S F=+Western blotikx 42 & %48 X & & y-H2A. X, p53&ik, RT-PCR%
MEp53. p2] mRNAKGE, %R RN, 5552 0FMAmk, 245 bk AMSCs 3 % 40 it 40 B 238 Ao
((96.2+24.1)/5002m fizvs (30.8+8.2)/5004m L, P<0.01). 3274 4% /1% 58, A= %5t 5, yv-H2A X, p53%&

8 kA KPFHAF, p53. p2] mRNAR A I E, X

sk RGLeH . ZFSDA R o iF T MSCs & 4

R TAL, FIPHIMSCsIE 74 B A7 48 F), X —AE A 7T 48 5 DNAA5 R A=p53/p2115 5838 H X.

KA

TaMAEE 2 DN ERNERE, REZHES Y
Horpo Tl Mg 20T 50R W, S840 221
RN R — AR RN AR DR E, g i
5 i R P 4 R R P 2> 4 PR = g — 2R )
SEANMIAME R 2R, 32 LR T 40 AR T N B
SEDR R, IX LN D R R e n] g | A e B e
PEEZ B 40 M O B8 5 SR U Fi 4t i 51
(niche), M) LI 40 B GCH 553 417 BE 52 Wi 1 40 Ji L)
e — VI B R 2=, G40, A AR R
GEIBEAER P AT R, T A0 MGl 45 0
|40 W 5 22 A AR, N AR ] A A
BUEIAE A B T IRATE i R T4 2. &
1 7] 78 )0 T 41l ffd (mesenchymal stem cells, MSCs) i
THARSN Gy RE . ARSI SR REFI 22 0] 73 A%
B 0T MR L DAL I e A SR Ik e ) A5 A, A
Il AT 40 % AV 7 5 s 1) E 2 4 i 2R A 2 19,
W52 s, MSCstl n] & A2 38 27404k, 224 R i
IMSCsHE A I R EAR T 4R 32 AR SR Y (MSCs,
HH T, 2T R BE X MSCs 3 22 L L T fig 1)
S AR WIS CHRIE o« ASHIF SR FH AN [R) A 08 1 O B
M3 5 FEMSCs, W2 XMSCs & M GHE . 73
RE ) B 5% 0, JF A I 38 22 AH OC A 1y-H2A X p53.
P21 L, LA BH ff 22 41 40 I A A 55 X MSCs
T AL DRI 52 e e FLAE AL, S B i A iR

B IR e T A 1 5 T2 DNASRY) Y pS3

MSCsE 2 W B, LR il PR 28 4F SR 532
MSCsH AL ifH 7 FEMEAT I IR 52 90 20 o

1 R 5E%
1.1 #4550

JRAE(8~12J5 e, 4 FE200~300 g)Fil - 4F(64~72
JE #, & F£500~600 g) Spragus Dawley (SD)K i 1
52 H RSSO AE(SYXK () 2009-0019).
DMEMJ H 3% [ Hyclone A w], fifi 2+ IfiL 35 (FBS) i H
B Y= A A, B-FFL0E 1 AL WA 7 & ROS
Pe iR 57 256 3 55 [F Genmed 2y 7], Hoechest 33342
Gt A 25 = RAEVEARA PR 2 v, RT-PCR5| )
WA A TREAR A A, RT-PCRIAFI & BilE
B B H ATaKaRaA al, bt K 2 o Fp53Hi 44
Fly-H2AX$Ti 1A H 2 [E Santa Cruz/A @], FITCFrid
(1) 2E i i lgGI [ 25 [HICN Cappel 23 7], HRPFRIE )
FHiIgGE A3 EDAKOA ), BCARE [ 5l &
TG AECL R 52 il A &0 F 28 = RAEDH AR B
NI
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1.2 4. ZESDARMEH &

SEREAT12 h, AR (8~12JH 8 B2 4F (64~T72 JH i)
SDA RUZE B, A HE R AR K, kb i P g I 75 £
JIEE e 4 B 10% 7K B S0 SRR I K B J O I B f, - 4 °C
TS WA I, R4 °C, 2 500 r/min 20 min
B2, FRARIME . 56 °C/K 30 minK i A S,
—20 CIRAF%H 6
1.3 SDX R B 88 7 R THEF

$ir 200 AL BE A SD K FU(8~12 8 18), BY 2 I B
FHBIUE . 75% £ B340 15 6, B HE 3L SRS i B
R, 535 2 5 BB L R R, U0 ki 4 s £
Uity R R, F 8% 2(500 U/mL)[¥/PBS
PG BRI, WO MR, =501 000 t/min, 8 min),
5 15% FBS. 584 mg/LA R Wt 10° U/Li % %
H1100 mg/LAE %7 25 IIDMEM: 7% 15 T & U UE 40 .o
PASx 10°/mL ¥ 41 f 2% FE 3 51 8 h 1125 mLEF IR,
1E37 °CFI5% COA5FRF T %, 48 him il bk 25
VA0, LA RE3 R — IR, 8 40 A K 22 80% ik
BINRHAT AR . 5 82 IR 1% FI 3~44RIMSCs.
1.4 L 54H

SIS 43 A A I3 2 (young serum, Y S) A2 4E
1137 2 (old serum, OS)PH 41, - ZHMSCsH 25 Ji 15 7%
WG, ZPBSIEUE =i, 435K H 7 10% YSELOSH)
DMEME; FE 15 7%36 hJm #E47T 5 8252 ik .

1.5 ZLEMSCs=E

151 XZAXP-FIAEFELE  HYSRIOS
] FIMSCsFERR 215 7 L (Y 56 3% 1 b, M4 A
FI80%fh & I, FHPBSIE BE3IK, H4%% 5 B & [#] &
5 min, Joi HIBRVEBESVEAN B2 . NG = 1 52 AH
FB-2F- FLBE T M (senescence-associated -galactosidase,
SA-B-gal)Yetri, 37 °C NI 12 he fEAHZ BAMET T
B ML 3 FLEF, T HRE500 41 g o BH 1 41 B %
H, A8 HERE SR

152 @i EHEREE K EAMSCsH T 2
B IR MLvh i 25 3% 1 b, 2 4l P A K £280%31 A I
FPBSIFHE3 X, N A & 17 1 4 (reactive oxygen
species, ROS) 4L Ay, 37 °CHiF 520 min. JHPBSIH L
31k, DAPIS YL 41 fut%, 75580 WAlse T WLEE A A
%

1.6 ZLAMSCsIETE &

OGS £ A K IMS Cs il 5 40 B s v, 1 4 41 iy
WEE A23x10YmL, K 4l M B 96 LA, BRAL

FERH0.1 mL. YSFIOSZ 73 7R FH10% YSEROSH; 771,
2,3,4,5,6,7d (WG KRB 1IK), BFRIEFRE RS
FALIIAN 5 mg/mLIFMTT 7 54 h, R85 57 2L
1A, FFFLINA150 pL DMSO, 753510 minj&, Bk 1
TR R 570 nn (RJWRO'G FEEARL, 22 ) 40 e 15 B it &
REAL S SN AL

1.7 BLEAMSCs)HTFTEFEN

1.7.1 AO/EB#¢& W 25 4IMSCs 2 Bl 1) 55 77 1L
B b, G A K 2 80%I A I, HIPBSIG
VE3W o A8 A AL B g, 3 4 BE 97 LA i N
100 pmol/L H,O, 1 h, HIPBS¥# ¥E37%, hi AAO/EB
Ye k30 min, JR 4395, PBSIE YE3 K. 2¢Ot 1
ER, aT WPURRA A A ML (VN), B G )5
e IF BIEH 4k, FUHIH T4 (VA), B3t
JoUAG S 0 5 ] bR ) BROER I ST O T 4l U(NTVA),
F% G 0 I 0 Mg 406 52 0] 4R B I BRR A T4
JI(NVN), % 4 0 56 15 40 (0 0F 2155 45 0. 4
T3 B LU A E 4 L T F=(VA+NVA)/
(VN+NVN-+VA+NVA)x100%, 4520 5256 T 5 47K
1.7.2  Hoechst 333424 & ¥ % ZHMSCsz it 2|
BRI a3 i b, an i AR K 2 80%I A I, H
PBSHEUE3 IR, #h4 KiF= LA I A 100 umol/L H,O; 1 h.
FHPBSH YE3 WK J&, I A i f:Hoechst 33342 4% {1 X,
37 °C W E 10 min. ¢ WA BEALEE, I T-4i fg v] I
0 0 % ] 4

1.8 RZIRXERY-H2AX, pS3RIAHN

1.8.1 SEKKAFEE K LIMSCsER 25
FRILF A B R b, 4 A K 4280%31 £ i), HIPBS
TEVE3IR, 7 AT N 4% 2 56 F ] 5 20 min, 7
FH10% 1L = 113 737 °C44 4 T 4 130 min/i5, IR
PR EpS3 (1:1 000). y-H2A.X (1:1 000)Hi44, 37 °C
TWEE1 he HIPBSIRUE3UUE, IIAFITCHR I M4t
#ulgG (1:500), 37 °C §¥ 1 h, DAPIK 4L k%, Wik
HhE F, E5OC BB TSR Il . S5
T DAPBSAEE—Ht, 15 4 B

1.8.2  Western blotiAem  HUEZIMSCs 2 mL T+
B, I mLAH R, 43 240 E d H . BCA
FEE B EAE R, F20 pg i i IR A IR 22
M 5 SDS-PAGE HLIK, Wik 75 22 PVDFf. IR
PVDFJ 5, HTBSTHE B, AN S% NG 4k 3 71
rh 2 VL B 4190 min, JHTBSTVE I S, fdi K Blps3
(1:1 000). y-H2A.X (1:1 000)Hifk, 4 °C N F it 74,
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FLBNHRPERIC I 2E DT RIgG (1:1 000)H, H i &
2 h, J5¥PVDFEE: A 10 mL ECLY W 1, 1 min/5,
HUHPVDF i, Jf R P 7 DL S5 PVDF R AH [R] K/ X
IR, TN S, W, IR X0t
W, AT
1.9 TEEXEEpS3. p21 mRNARIEIEN]

¥ % LAMSCs#% Bl 2125 mLI¥ 15 78 i, 4 4

i A= K 280%31 A, il i RT-PCRAY ] £ ZHMSCs 1
R 3L Kps3. p2I3RIA . Fak Ml &b oy kAT
MRNA$EEL, LEDaso/ Daso 5t N HEATRNAZL [ %5 5 1
SE T8, [ B R E AE R F Uk i ERNAT . 514
FFAIERL . 3l b 7k A TRT-PCREE A . RT
SNARZ AN 10<RNA PCRZEMM 2 pl, 10 mmol/L
dNTP 2 pL, RNasefIifi| 705 uL, Wil ul, 514

1 5119F5
Table 1 Primer secences

H R SIIPAI(5-37) P (bp)
Target genes Primer secences (5°-3”) Product length (bp)
p53 (F)5’-ACC ATG AGC GCT GCT CAG AT-3’ 216

(R)5’-AGT TGC AAA CCA GAC CTC AG-3’
p21 (F)5’-TGA ATG AAG GCT AAG GCA GAA GA-3’ 146

(R)5’-AGG CAG ACC AGC CTA ACA GAT T-3’
pf-actin (F)5’-AAG AGA GGC ATC CTC ACC CT-3’ 218

(R)5’-TAC ATG GCT GGG GTG TTG AA-3’

1 pL, SARNA 2 pL, fn A JGRNasesK 42 ¢ W s &0
20 uL, K4t 37 °C/K¥1 h, 95 °C 10 min, 5%
Sk A CDNAYE AR, —20 °C N LRAEFFN . PCR MY
1A & : 10xRNA PCRZE 332 pL, 10 mmol/L dNTP
2 pL, Taq DNAZRGHEL uL, EJFE51490.5 uL, Tl
S190.5 uL, BHcDNA 10 pL o RN 4R 94 °C
FiAEPE3 min, 590 °C 45's, 57 °C 45's, 72 °C 1 min,
HAE30AMIEHA G, 72 °CHEHS mine  EXRT-PCRF“4)5 L,
51 uLRMy RS A 78R A Ja, TR 4002%
(B IERRRERE Uk, SEAMT Mg .

110 %itZ o4 RJUSPSS 115Gt fF A2
Hd, g B EbR il 2= 320K, &AL 2= 500K
PRI 5 2 Ay BT EAT LR, 24 P<0.05H % ¢ A7 2 35

2 #R

2.1 OSKHTMSCsE E HIE N

2.1.1 SA-B-FILAEFEEE E SAB- P FLHE T
Mg G (0 o, FEY ST A L /b 8 41 i S SA-B-2F FL
B i e (0 B 1, T OSZH SA-B-2F= LW £ il FH 4 41
Mukh 2, PHVESN AR R, TES RSP H R4
S AT(ET). 4l BT H 2 B R B, YSAISA-B-F- 5L
B 1 BH 2 41 i 5 H A (30.8+8.2)/50041 i, 1iOS4H
SA-B-F= U T 1 BH 14 41 B 2 H 24 (96.2+24.1)/50041
JHa, BY S Ty, 22 e HA Givt 27 X (P<0.01,

K1),
212 ROSFEELR AW Z RN 5 CE b
5 20 B TR R AU A TR 21, ARSI TR I ROS (1
FSL W 3E— 25 WL AN [) 4 8% I 37 0 40 J 3 22 1 s e 4
Mo 4530 Bor, ZEYSAMSCsH AL a2 EROSHH
PRGN My, ¢ 0 B 5, 1OSZIROSEH P 41 iy %5 H
W W14 22, ROSHE 5 B 3 & (1412)
2.2 OSHTMSCsIZFE Bt 11 B9 220
MTTRLI S R o (#13), BYSEIRIMN 5, OSK; 7
%59 T MSCsI 385 fE ), JCH @R A K INHE~T d),
A ALY RO B AR B A T O IS 4, 22 e B
A4 575 L (P<0.05).
2.3 OSXIMSCsTEiE 8E /1 Y52 M
23.1 AO/EBR FikAhmi 4 & AO/EBM Y ik
R R N 2 B RN o | R VA & S C S
T, YSALFOSZ 1) oK H B W S 1) 40 o 8 T O,
100 umol/L H,0, 4b¥E1 h)5, YSAIMSCs# I H i
(W 52 68 1, HA /DA R B U T4l B2
R, SR, OSLIMSCs I H BT G 1y T 175 100,
K 20 6 HH B0 s A PR A% e £ A B A U T 4
MR IL(E4A) . P8 TR B BoR, 04t
P I OSLHL I T %(40.9%+7.8%) W] . T v, 5 AR
S VA P TR Y SAL T T R (12.6%+2.1%) Fll K 4
H,0, 40 P OS AL I T 5(8.2%+1.5%) 1) 2 S ¥y Fo A
i X (P<0.01, [E]4B).
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X MTTRII S B o, B554~T d, OSALWG A W (K TYs4l, 75
120 17

[}
(=]
L

Number of B-gal
+ MSCy/(500 cells)

-

YS 0Os

A YSUUUA b BEE G IS A-B-1 FUHE 17 1 FH 1 40 1, OSZLRHIEHe (4
MMECE I 2, BHVER AR AT A T F7A=25 pum; B:
ANTR] L3 2H 45004 4 i Hh SA-B-F- FUBE H G I EAn B4 H . 5YS
ALEEL, OSZISA-B- - FUHHH B SH LA MU B H W3 0 2, 2 WA &5
W X, *P<0.01 (n=5).

A: compared with the YS group, the number of SA-B-gal positive cells
in the OS group was obviously increased, and those SA-B-gal positive
cells showed a flat and enlarged cell shape. Bar=25 um; B: the total
number of SA-f-gal positive cells in random 500 cells was counted by
phase contrast microscope. The results showed that the number of SA-
B-gal positive MSCs/500 cells in the OS group was significantly higher
than that in the Y'S group.*P<0.01 (n=5).

1 SA-B-HFEHIBRE
Fig.1 SA-B-gal staining

YS oS

Y SZLAY WL /D 5 ROSFH 2 40 B, ¢ 6o 5 4 55 . OSAL PWROSEH 4 41
MiZH W1 R 2, ROSHEIEIRIE 5. SR NROSHOEYL (A, Wl
DAPIZ G Yt . FrL=25 pm.

In the OS group, more ROS stained cells could be observed by fluo-
rescence microscope, ROS fluorescent level of the cells was obviously
higher compared with the YS group. Green, ROS staining; blue, DAPI
staining. Bar=25 pm.

2 ROSHEBLR

Fig.2 ROS staining

HATG 2478 X, *P<0.05 (n=5).
MTT assay showed, from 4 to 7 days, that the absorbance values in the
OS group were significantly lower than that in the YS group, *P<0.05
(n=5).
B3 MAmiEyE thik
Fig.3 Cell proliferation curves of MSCs

(A)
H,0, (-)

H,0, (+)

YS

oS

®)
60% A 0ovys
#
% W os
E 40%
2
2
g 20%
o
<
b —iill
Hzoz ) Hzoz ()

A: R Z100 pmol/L HO,4k FE I, YSFIOSZL 4 A WL W St 11 40 it 4
PR L. T4 H0040 BT b, YSALYH T2 41 i % i )5 4 /b, mOS4l
MSCsAFi g W1 ik, KR4 L T o an B a2 R 3L
FrN=25 um; B: AT R . LH0.40PE 1 b, OSHFT- R B
F e TYSHUL(P<0.01) 1 A AL B 4 14 T (FIOSAL("P<0.01, n=4).
A: in the YS and OS group, most cells showed normal cell morphol-
ogy. After 100 umol/L H,O, treatment for 1 h, the number of apoptosis
cells still was very few in the YS group. However, in the OS group, the
apoptotic and necrotic cells were obviously increased. Bar=25 um; B:
apoptotic index of MSCs. After treatment with 100 umol/L H,O; in the
OS group, the apoptotic index of the cells was significantly increased
compared with that in the YS group (*P<0.01) or that in the OS group
without H,O, treatment (*P<0.01, n=4).
4 AO/EBIZEtaMARETFEERR

Fig4 AO/EB staining to check the survival conditions of cells
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H,0,() H,0, ()

REH0 AL HIN, Y SFIOSZL A H LI Y (¥ 5 (4 SR 4 N %, P 1240
Kok BH0.40H 1 b, OSHMSCSTEAAL AT R IKA7 i
AE )9 ks, KRR AN B TR O FOR RIS . bR =25 pm,
After 100 umol/L H,O, treatment for 1 h, the number of apoptosis cells

still was very few in the YS group. However, in the OS group, the apop-
totic cells with condensation-like nucleus were obviously increased.
Bar=25 um.

5 Hoechest 3334232 45 R
Fig.5 Hoechest 33342 staining

2.3.2 Hoechst 333424 & 4 % Hoechst 33342
Pett g L EoR, EEA N EAIE T, YSEURIOS4L
AL HH S PR A G A B A I DL, U0 BT Y STIOSH: 3%
XIMSCsEA AL B IA 1 T B e ) JC W 5 i

H0.4b 31 hJi5, OSAL 41 MU A ik FE I S AR Y A1 B
4% (145).

2.4 OS{Ri# TMSCsHREZHEKEFRIFKIE

2.4.1 OS5 AMSCsA 4 DNAH % K AL WoER
B, DNA AT B2 3 A 5 | S 3 2/ A P 22 P14
A FHEFE N 2 0, y-H2A XSS 4 2K FAH2AX
IR TE X, ZEDNAK A I, H2A X 0] H IR
e Ay-H2A X, Tiy-H2A XA RE 5V 16 255 /EDNA
R0 AL, AT B, TR ty-H2 A X A A
DNA$ M [ N4 et e 2 —o b TR ZF R
e 5E 51k MSCsE Z [RALH, BT 2 i i b s
9 NCA 2 Y £0 F Western blotyd: il T £ ZHy-H2A. X
PZRIBNE L. e th 2 L IR, y-H2A XBH P
SN H AR BB A% N, YSZHMSCsiZ N A B B2 1)
y-H2A XA, MTOSZ T LML 5E 21K f)y-H2 A X
PEAM L, 50 58 5 19 5R(EI6A). Western blotfer il 45
R IROSAly-H2A XL B Y SALH B34 N (& 6B).

242 OSHEHEMSCsHp53. p2l&kix W&,

y-H2A.X DAPI Merge

y-H2A.X

B-actin  — -

A S HY-H2AX Qe s R g . S T, OSHLy-H2A X1
Yl B 2, R IR R Y B B 5. bR =25 um; B: Western
blotk ] % 4IMSCs 4l Juy-H2A X & FH R IE 1 UL, B-actin sy W HH .
LYSULMILL, OS4ly-H2A XK 15K T4 .

A: immunofluorescence staining of y-H2A.X. The number of y-H2A.X pos-
itive cells and the expression level of y-H2A.X were markedly increased
in the OS group than that in the YS group. Green, y-H2A.X; blue, DAPI.
Bar=25um; B: Western blot analysis of the y-H2A.X expression. 3-actin
was used as an internal control. The expression of y-H2A.X was signifi-
cantly increased in the OS group than that in the Y'S group.

E6 y-H2AXERFRILFR
Fig.6 The expression of y-H2A.X protein

DAPI Merge

: ---

(B) YS  0S ©) YS 0S
e —

B-aCtin =

A: B HpS3 e v et g Y. OSHlp534¢ih o & I & o, LI
SN, T WpS3deik. FRR=25 um; B: Westem blotk il # 41
MSCsZll i A y-H2A X5 1 R IE T, ﬁ actin J N S 1. 45 RER,
L YSALHI L, OSALpS3 3k 35 i) 5 M ; C: RT-PCREI 4 41p53.
p21 mRNAZR LA AL 5L, B-actin mRNAH N ZmRNA, 45 R,
SYSZHAILL, OS41p53. p21 mRNAZK L K- o

A: immunofluorescence staining of p53. The OS group showed an obvi-
ous increase in the p53 expression. Green, p53; blue, DAPI. Bar=25um;
B: Western blot analysis of the expression of p53 protein. B-actin was
used as an internal control; C: the expression of p53 and p2/ mRNA
was assessed by RT-PCR. f-actin was used as an internal control. The
results showed there was obviously upregulated expression of p53 and
p21 mRNA in the OS group compared with that in the YS group.

E7 p53ZEFpS53. p21 mRNAKRIEE R
Fig.7 The expression of pS3 protein and p53. p21 mRNA
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P53 A M g R R AR I e Y,
AT R 5 LR RE Rp2 1 25K, BH 38 41 Y 1) 184 5,
ek A AR 3 2 AR I, A S o Sl i
e MAL S YL ff,, Western bloty:, RT-PCRYZE# ll %
H1p53. p2lMRIEARWAEIL . )2 Jeth 2
SR, pS3EE AT IR MR B SR R N,
YSZH A L, OSZHp53 3% ik 1 i (K1 7A). Western blot
Ky il 45 5(E7B) i s OS2 p534¢ ik B Y S4B b 1
M. RT-PCRX[p53. p21 mRNAZ ik (1)K I 2 B,
OS# Mp53. p21 mRNAYY 5 & £k, Rk BRYS
AT = (E7C).

3 itig

TR AR, B AR R
(AR, 20 B8 T AR AE E ORI F AR B
PR, BRS040 P 5 B ) R0 2 B0 B
T W, MBRGEH. 415 B BAT AR, B8 T 1
— PR T . XA SN R A TR
28 5 S VA0 R, 0 1) B 3 A R A7 72
MSCs 2 i 22 % 8 1 L4 i, B e 1 IR
B Be S AR I S HE R 1, SR T EOM T {8, 5
TRSMEFEAG B 5T AN R (s e R ik 4
B, TN ASUE R JUHRE [ ARG RS A 3
A A0 R, (5L F T IR ST RN, MSCsff 582 3%
WAFLE, MSCsFEE 500 T HA M7 2, MSCsZEL

HHEN L SE T, M35 5% mmMSCs Iy g 1) %
AMER 22— ARSI R FH AN [R) A8 X BRI A4
A IMSCs (1) 41 i /M sk 8 855, 38 3o A6 I &% ZHMSCs %
Z WL BT ORI A O R AR
(R ZEIE NG DUARARS ST 18] B S AR IR B R MISCs 3
LRSI RENLH o SA-B-21-FURH T By e (A0 41 L
WROSHL A A SMSCs i E 1 1, 45 R, 5YS4
L2, OSZHSA-B-~F-FLBH 1 i 4% € [ 1 1) 56 2 MSCs
R W] 508 h0((96.2424.1)/50041 Jifg vs (30.8+8.2)/500
4l 2, P<0.01). MTTIEAL I 45 H 7, OSZ4IMSCsHY
W e I REYSZH I BN 5. AO/EB# {f 2 fllHoechest
3334295 K0 I 45 HE R TR, OSHLY# T-MSCs kb 451 4 Y S 41
BERINN(40.9%+7.8% vs 12.6%+2.1%, P<0.01), MSCs
TEIGRE D) T B X e IR W], OSK; % T LUE ik
MSCsxE 24k, FHAMHIILHAAFERE ), 24141
WA BERTMS Cs 3t 28 R FE 4G FEELPRIEAE

W 7% $& 75, DNA$R 157 Flp53/p2 13k 44 J2 it ol
0 i 2 2 ) i PRIV AR S 3 e A X
A RIER A A RIA, WEPH 2R
FECT A M2 AT RENL . DNAXURE K 24 L,
21 AR FTH2A X Ser 1394 K w5 1y 133 B35 12 AL, TE 1k
() T TR AL H2 A XA FR yH2A X . yH2A X2x 454 4F
DNABEWTZLAL, PR A A 2 A I DN AUE B 24 1)
“EAE”. pS3/p21ikite F A Z N E LGS
IH %, Park SIS R ILE A I 41 HupS 34k Y,
Stolzing S LY 2653 5 A1 55 56 ) K FUMSCs, &5 3k
UG 5 pS3 314w FE B I8 w5 T AT, & 7pS53/p21
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The Study of Effects of Different Aged Serum on
Mesenchymal Stem Cells Aging

Zhang Dayong, Xiang Xiaoxia, Chen Lii, Wang Junhao,
Zhang Yubin, Wang Junbo*
(School of Medicine and Life Sciences, Zhejiang University City College, Hangzhou 310015, China)

Abstract Rat serum was extracted from young (8~12 weeks) and aged (64~72 weeks) SD rats. SD rats
were randomly divided into two groups, young serum and old serum groups. Adult MSCs were cultured with 10%
young rat or old rat serum for 36 h. Senescence-associated changes were examined with SA-B-galactosidase stain-
ing and ROS staining. The proliferation ability was detected by MTT assays. The survived and apoptotic cells were
determined by AO/EB staining and Hoechst 33342 staining. To further explored the mechanisms of old rat serum
on the MSC aging, we detected the expression of y-H2A.X, a molecular marker of DNA damage response, p53, and
p21 by reverse transcription-PCR, immunofluorescence and Western blot. The results showed that the expression of
v-H2A X, p53 and p21 was increased in the senescent MSCs induced by culture with old rat serum. Taken together,
this study indicates that old rat serum can induce the senescence of MSCs and inhibits the proliferation and survival
ability of MSCs, and suggests that the DNA damage response and the p53/p21 pathways may be the two main me-
diators of old rat serum induced MSCs aging.
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