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PPAR-y, VEGF-a il KDR [{13%35 . 8 ) 78 )50 140 M K57 = 5 J 400 B 3 4 1 1 S BRI, SR L B ok
/s Cbf-al, PPAR-y, VEGF-a fll KDR [{# AR #AK, i Cbf-al, PPAR-y, VEGF-a FikFFRIRE 2 ik
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i O @A R, Wi B RS P A2 7E BMSCs,
BMSCs st —Z R T i 88 M % 41 i, BAT 2 )
ST RERI AL T M, AR EE IR AT
BMSCs i AT 434k A Ji 0 40 0« v 40 26 4 i
WL, W Rzgn st Rk, BMSCs 7EHLAS
e R RIEREEAEN, HiE BMSCs il JG &1
W EAT A Re H T IO L g RO . AW
KRB RS R B 7725, WS B 5 5 BMSCs
(R A3 AL FIAH R E R R IE, NIRRT Y BMSCs
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SD HEPE AR, 20 H, AT (4004200 g, T M

A 12 h 256, Ak, &%ET (0.2 mL/100g) Jk

WS, BN, DU B S Sk 3 il e 132 48, B Sk

AT ARAM R AT, FESVERE 1 emx lem, HAF

PEIHB Rl CHRUR 4 cm), T Cs y 4R IAEE

GRIE 2 0.83 Gy/min) HEAT IR X B AL Sk i JRR
1 5 AN AT R

1.2 FEiRFIFNE

DMEM-LG (GIBCO USA), JE4-1fiiE (FBS
GIBCO USA), - FIRLmEm: — IR ELPY My 2 (MTT)

(RGBS A AR, T he i mR N

(SDS) C_Eifp 5 £ Hl i AT IR 2 7)), TRIZOL 1K
7l (Invitrogen Life Technologies) , Rever Tra Ace-o

(TOYOBO), PCR § #ikAl& (Lig/ETAEY) T
P AR IR FD, P7Cs v i 254 (Gamma cell 40,
Canada), S bt 74 (Heraeus, Germany),
1308 A1 22 408 (Olympus, Japan), B #51X (Bio-Tek
EIx800 USA), PCR-syetem 2700 (Applied Biosye-
tems)o

1.3  4E5t/5 BMSCs 158 & &% K HIN E

R 2 X B4R 30 Gy 485 B 22 %
R BRI TC B 2 T BRI R TN PBS, L
Mo LA I 2 4 2R 21 25, PBS 2k, I
Wl I, VRS A BE PN L-DMEM 578001,
B MR BRI R TR, 3 d R, R
80 %I A LA 0.25 %BEREH LA, H 2 AR41 i
100/ cm® %5 6 AN/INIL, 1 J8 5 %2 BMSCs 474
TERCREJ1s DL 2x10% 200uL #:fh T 5 8 96 fLEEF:
B, In—MEE 3 (L-DMEM+10 %FBS). 3 d ¥
—W, M 2 KAEERE 48h BUH — Bk ] MTT ki
iR, DANFA] t O RRARER, WOBRE A (570 nm) 4L
AbbR, g flE K 2.
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TRIZOL 1 mL, & {5 NEEESEEL RNA, DEPC /K LT RT-PCR, 5IWIFHIILER 1. HIKES RACERL
W, AN IECRETHIE 260 nm A1 280 nm AbMS AR BT RGP EER A LN A IR S AR, Rt
WA, T RNA WHORERIZEE, e SRR S NSRRI .

Table 1 The sequences of primers and parameters of PCR

Annealing tem-

Gene Up-stream primer (5’ -3") Down-stream primer (5’ -3") perarure / C Fragment / bp
GAPDH GTTCCGATGCCCCGAGGATCT GCATTTGCGGTGCACGATGGA 61 491
Cbf-al CTCCAACCCACGAATGCACTA GCGTCAACACCATCATTCTGG 61 327
PPAR-y TGCGTCCCCGCCTTATTATT CCAAACCTGATGGCATTGTGA 58 489
VEGF-a TGCTGCAATGATGAAGCCCT TACACGTCTGCGGATCTTGGA 58 301
KDR CAACCATTGGTGAGACCATCG CCTTCATTGGCCCGCTTAA 56 552
15  SGithAE
SEBHE DA x4 KR, KA 2R EARA UG FE 4 d, WMREEVRZHTIE R, 559
SPSS11.0 HAFHAT K Z Ty 25007, p<0.05 A 22 7 d 24X 41 BMSCs T AR TR K, Bmi %,
EEN -0 IR 2H BMSCs TSR B/, $ii /b, BMSCs
RIETEHEN 10 %, BATIRAL 21 %2~ F
2 &R BAME EE % 50.5 % (p<0.001) (WL.JE 3. Kl 4 F15% 2).
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Fig.3 The colonies in irradiated group (40x)

Fig.1 BMSCs were cultured after 3 days (40x)

HigR 10 d /24, XHEZH4n i 80 %yl &, 1
SN ARG FE 11~12 d 4 6E 80 %I & (LK 2).

Fig.4 The colonies in normal group (40%)
Table 2 The ablity of BMSCs after irradiation (%)

Group Colony Change compared to the control

Control 21 %+0.93 —

Irradiated 10 %+0.68 ' -50.5

Fig.2 BMSCs were cultured after 10 days (40x) Compared with the control group, "’ p<0.001
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X PR ZH ARG 2 BMSCs HEAGBAE K, il
BMSCs 5 RE LT XA 7~9 d, X RALRI
U4 BMSCs 458 2%, HeST41 BMSCs M4 fig /) #k
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Fig.5 The growth curve of the control and the irradiated
group

GAPDH CBF-ul

2.3  iE5T% BMSCs tHXERE RIEHIZ M

A, BMSCs AHOCHEN R IE I8 s FRG 4
BMSCs Cbfal 5% KIAN 5045 %, 15X} 4l
62.42 %HILL TR 18.98 %, %5FHE (p<0.05);
PPAR y M KIE N 56.09 %, HXTHE4] 62.29 %Al
LR FE 9.46 %, 2R (p<0.05); VEGF-A Fl
KDR [FZRIEN 17.67 %1 50.63 %, SXFHE4l
41.67 %A1 53.68 %AHEL FFE 57.34 %M 5.56 %,
VEGF-A [ N iR K, RAHENER

(p<0.05), KDR NG vt 24 LR 3 FIE 6).

Table 3 The gene expression of the BMSCs afrer
irradiation / %

Control Irradiated Damping /%
CBF-al 624242208  50.45+1.056 "  -18.98
PPAR-y 622942068  56.09+2.65"  -9.46
VEGF-a  41.67+0.84 17.67+1.083 " -57.34
KDR 53.68+1.139  50.63+0.545 -5.56

PPAR-y

Compared with the control group, " p<0.05
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Fig.6 The expression of genes in the two groups
Lanel: Irradiated group; Lane2: Normal group; Lane3: DNA marker
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W TEAS L] YU ) 4 HE () 1l 20 B R R 2 1 i 2
M. EIMELTR CEWEANM . AT 4EAn . R 78 i
WIA5) DL IR0 M o [0 ST o 5 S S e 4 2
2, —ERE R TRy S A AT 5 | 3 i 40
T RIR IR, SCRR[41RIE, KRR S AT L
O B AN R o G R AT 407 0 1 A D [ B )
HRESE A — e R T, U e A
T4 (BMSCs)o SCHR[SIHRIE, K& Ama ni
I 7S T TR T, P SO o B R A
JiT4HiZ 60 Gy S J5 VEGF [R5 KK R
AWFIT RIS 4] BMSCs A4 s3RE K 2518, B
BTN, BH D (10 %), SxFIEA (21 %)
FLEIH o, ZREE (p<0.001), FHKHFIE
FESHHNEI T BMSCs 4EIETERE ))s K WoR
WG BMSCs 3458 Ji BTG B 2 250, (H 40 i 250
Tx AL, SO me, 50 Gy LUNKE
WA BMSCs P8 T s, K bAR g vl fgidk
i T BMSCs 73 24858 e k55, dk i 53 BMSCs

AR, ARV TE s b .

IRZHFFTRW], RAAFRR IR 51T BMSCs
bR & =Y OO o = D DN 7 = 1 I |
Fi, PO B R S A A A BB R B M
SR BMSCs [m] i 4, - P9 R 40 il i 197 4
WIo3 Ak, 2R BRE S ) s RS Y€ BMSCs 1)
Stk Tr . AR SR I T LR A s S
KT #4545 A7 al (Core binding factor alpha 1,
Cbfol ) AT 7 40 M s S 4 sie DR 1 o 4 40 g A 14
FEW IS 52K v (Peroxisome proliferator-activated
receptor-y, PPAR-y) ] i ¥ i T 40 i 2 11y 5 080,
Cbfal et I BRI, TIERFIREE . BT REZD
FRUIL DRI, H TR K B 18] 78 5T 40 i
I J A0 A RV BR AR FE o PPAR-y E NG 7 40 2
I RIREIR 2 MR A0 B A v 0 5 TR O
Hes BRI, W00 e mI e A R 1) 7 o 40 i 1) I
My AY,  FLIEIKY SR I 17 40 2 A PR v R A
B o I P B A A7+ (Vascular endothelial growth
factor, VEGF) X F IfiL & i 37 [K - (Vascular Perme-
ability factor, VPF)Di Il % i 2 % (Vasculotropin),
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e IREEK HAE ™ AR 2 N 4 iR 1. B
T2 DA R LR S LA P e s P A 95 e A
KFHt & VEGF-A, {H'EWISSZRas & A4 fe k1
B T 5 (< O 11 = 5 20 sl 5 R RV
(VEGFR) % VEGFR-1/flt-1, VEGFR-2/KDR,
VEGFR-3/flt-4, &4 S —1 (np-1) FIfPZE
2FYEM & H —2 (np-2), H:f VEGFR-1 1 VEGFR-2
FEOMATT M N 4, T VEGFR-1 /%1
G Pz R E T (MAP) SR O
B, JAE AT BRI S T R AN RS,
MG A B2 4 4 2484584 H . {1 VEGFR-2/KDR
5T AR SRR MAP IR AR, 45 R Al
N2, A FEIVLENE A2, a4 4,
G A fr 22 5y 348 ) B % % . VEGF Hl
VEGFR R M H 4, EOEE, Mgt
RIFR AR o AL RIS 5 BMSCs Cbfal,
PPAR-y, VEGF-A il KDR #iA°4 50.45 %, 56.09 %,
17.67 %A1 50.63 %, HXTHR4AL 62.42 %, 62.29 %,
41.67 %F 53.68 %AHLEL, 73] T B 18.98 % (p<0.05),
9.46 %(p<0.05), 57.34 %(p<0.05)F15.56 %(p>0.05),
2 B 4 G T B O B1ad ok ] BMSCs Cbfal Al
VEGF-A {31k, MRk BMSCs ] B 4 il
RN Bz A L F AR 704k, BRI i B BT R A5 405 12 52
e TR
gr bpmik, KRR FUHRT AT i, 3
fff BMSCs S ¥ flihe )1 N B, Rl S i) 7
BMSCs A 5¢%£ A Cbfal, PPAR vy, VEGF-A Fl KDR
(FZRik, ff BMSCs [m) Js i 4 M, i 0y 4 i UL &
B A oAb, SO Ry 40 T AR P R 4
AR, RECE R RAE TIkSS, e D sl gt A

MR, R, e B RE BRI R 2%
1k, ETHJE K BMSCs AN T TIGIT B A
I RA D IERE, BATRARE 2P IRRAB T

2% 30k
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Radiation effect on the generation and expression of bone marrow stromal cells

XU Xiaoya JIN Weifang GAO Jianjun ZHOU Tie

SHENG Hui

(Radiology Institute of Fudan University, Shanghai 200032, China)

ABSTRACT In order to investigate focal flushing dose radiation effect on the generation, differentiation and gene

expression of bone marrow stromal cells the femoral head of rats was irradiated at 30 Gy by '*’Cs y-rays (dose rate:

0.83 Gy/min). Then the bone marrow stromal cells (BMSCs) was cultured. The ability of proliferation and colony
formation was observed and the expression level of Cbf-al, PPAR-y, VEGF-a and KDR was detected by RT-PCR

technology in two weeks later. It has been found that after partly irradiated by *’Cs y-rays the proliferation and the

number of colony of BMSCs in irradiated group decreases obviously meanwhile the expression level of Cbf-al,
PPAR-y and VEGF-a in irradiated BMSCs obviously decreases by 18.98 %, 9.46 %, 57.34 % and 5.56 % respectively
compared to the normal BMSCs (p<0.05). It shows that the focal great radiation could damage the BMSCs and de-

press the generation, differentiation and the expression of the related genes obviously.
KEYWORDS Radiation, Bone marrow stromal cells (BMSCs), Core binding factor alpha 1(Cbfal), Peroxisome
proliferator-activated receptor-y (PPAR-y), Vascular endothelia growth factor (VEGF).

CLC R&818.74,R818.03, R551.3



