ERVE N R WA S WL ¥R
J. Radiat. Res. Radiat. Process.

2014 4£ 10 H

Vol.32, No.5
October 2014

[5 8B 48 BR K BRI 5% X B & 40 BE 18 5E S 1 B9 &2 T

B AR 3

TR &%

ST RN

(F BRI W s fr - Bifg 200032)

HZE  SD KR HE AL 30 Gy A 2 AR 12 5 Ab5E, B S 0F3 My BEH L 38779 E SD KRk
FHBCE AL, R MTT A1 PNPP & W82 [F] (L35 %of il 4 AR G A0 A0 AR s e s 9 At 3 W0 % i 4
MR A5k ; i Realtime PCR J7iAME2S B 41 CyclinD. CyclinE. p21 Fl p53 KIRIE. SR ER: BK 2
JAFN 12 A (PR BRI Sk R B A M B 5, % BB M ALP FRIATE B RS s R AR 2 AN 12 A 1K R
B Gl ARCE AL E], /> S AT G2 BRAEMIELG]; 4RIE 2 JEOK R I SeE 41 H CyclinD #1 CyclinE
MFeiks 12 JA KRR s 40 p21 A1 ps3 1R, HIHI S 400 CyclinE FIFRIE . Ja 4 IEOK RS
B AN R 40 CyclinD Al CyclinE #iE, L p21 A1 p53 (IRIERFSLFM AT G1 0 - 40 o 36 7 .

KRR LRSS, KRS, Sergn, sEEA e

hE45SES TL71, R818.74

H B AR S I B E F S AR BT i RN ok
B 9 3 FEL 0 S ) TR A RSN AFAE, R IA
E | B s I A A I A\ = A B e B 1 VA
(Abscopal effect), 1L 2N K& A B B F HANE
#6112 JE 12 1 (Cyelin) & 5 200 o J& 39 ) 4 J 34
PEIREF PR E S, OFEEHES AL B, D, E.
G M H, eS8 H H E o i —— 2 o 5 3 2
A4 i 14 34 B (Cyclin-dependent  kinases, CDKs)%%
By FEETTEATRE T, AATRTHES) AN 2 R 3
AT, p53-p21-CDK 38 % 76 4H o ) 30 4 A i
g R CEE, p5S3 ge L p21 FRFMRIX,
p21 2% 20 S A AR e F A 7,
fits BEL T 400 P SO o A 3 ek A R K R 37 R 5
T s 240 R P B4 B 2 A P 2 e R R AR R LA

1 MR5EE
1.1 FEUEMRFT

TR RS, RSSO EEAE I E
Heraeus A &]; RIEMHZEEMEME HA Nikon 2
7 ; Mx3000P SZHfE & PCR R4 W H % [H

Stratagene A #]; EEFR{X Elx800 M H % E Bio-Tek
A#l: A AL Gallios 1 H 3 E BECKMAN

DOI: 10.11889/1.1000-3436.2014.11j.32.050201

COULTER A #]; KiF#/AR/ILE 5 JEE Corning 2
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Jk AT & 5 28 = K TRIZOL 7], M-MLV
RT Kits i{jf/&, Platinum® SYBR® Green qPCR
SuperMix-UDG &7 &% H 26 [F Invitrogen A .

12 SEEnY)

SD HEVERER (B RZESLIEHY) 24 H,
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lem, HA#AFHEBUR# CBUE 4 em), T Cs
V- LREE IR E (BRSO AT, e
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10 min, HURHC Nk H, B PBS Wik 454 2H 2
JEETAL 1 mm® K/, 0.25% Trypsin 37 °C T AL
20 min, FHAE, FEEFE 0.1% Collagenase
R A 1hx 2 %, &9 2 IHALTE, 1000 r-min '
50 10 min, 3 B3E, 4M0yiiE A 10% FBS-MEM
HE, UM TEFRM, B 5% CO 374+
F 37 C T H;F%.

14 ERXRMEXKEAEEEN SRR

HUEE AR AR R AL, BL 1x10°- 4L B B
FT 96 FLIEFFRIR, RHEHEH 109 KR L
M MEM 35783, 4 8 fL, ®FL 0.2 mL, ¥:3%
3 d J5H PBS &, MFLINATLINLE MEM 55571
100 uL 5 MTT 10 pL,37 C 5% CO, 35354605 & 4h,
TN 20%1) SDS100 uL, 37 CHUE 2h, ZLHEFFRL
570 nm PAKIMBIEEE(A), S5 R LL Asyo T B 4
il MTT 558 . o — 55 Fids 5% 3 d Ja A PBS i5 Tk,
S 50 mmol-L™" DEA100 pL, 3 mmol-L™"
PNPP 50 pL 37 ‘CH# & 30 min, HIA 0.2 mmol-L™
LGN 50 pL 21k B, 7ERFARAY 405 nm YK
A, ZERLL Ayos RonBUE 4 ALP 1L

15  pREZHBE A RS

BUES — AR E AB LL 1x10%- 717" F 55 i 2 A
T 35 mm BEFRIL, FR4HMI0 A S s 2% FBS
1) MEM #5757, 24 h JE8E#H 10%5E57 175 MEM
9% 3 d J5 PBS 15V, 0.25%/B R LIS 40 i,
4 °C 1000r-min ' &> 5 min, PBS i&E¥E 2 &, Fid
(=20 C)Y70% /K LBER E 4R, & T0K | 30 min,
4 “C1000 r'min"' B> 5 min, PBS JH¥E 2 K. %Ik
F 77 2 500 pL +PI 25 uL +RNase 10 pL,
INEEASFE S G BT, 37 ‘C/KIE 30 min, X
A AT ARSI o

16 HEAREXERENRE

HUES AR R AR, BL 1x10°-4L7" (s
FlF 6 FLEFFRIR, £F 80%IL A T #& 10%F8 IR K
BUMIE A MEM B9800, 24 h G395, BEINLZH
HI¥ AN TRIZOL 0.5 mL, S&477 5 A EZ VA2 RNA,
DEPC 7K i, 58513 66 FE Tl 260 nm A1 280 nm
AR USAE, THEL RNA WK AL . #2087
BT ERAT W 5 F Realtime PCR. 519741, p21:

forward 5-CTGAGAGGCCTGAAGACTCC-3' ,

reverse 5'-CTCTTGCAGAAGACCAATCG-3' (115bp,
XM006256128.1)
5'-GCTTCGAGATGTTCCGAGAG-3'

S-TTTTATGGCGGGACGTAGAC-3'(135bp,
XM006246595.1) CyclinD

p53 : forward

revrers

forward 5'-

TGGAGCCCCTGAAGAAGAG-3' , reverse
5'-AAGTGCGTTGTGCGGTAGC-3" (424bp, NM
171992.4) CyclinE forward
5'-CTGGCTGAATGTTTATGTCC-3’ , reverse 5'-
TCTTTGCTTGGGCTTTGTCC-3' (386bp,

NMO001100821.1) GAPDH forward 5
AAACCCATCACCATCTTCCA 3' , reverse 5
GTGGTTCACACCCATCACAA 3 (198bp,

DQ403053). oL Rl M 28 B ssuE, T T Mk
KEGFSHFE CE, HHSNRER SN SHER
GAPDH LUAEAEFHXT 53 #7 o

1.7  SeitroHR

SEIGCHPE LA X £s #on, SHZIEKERH
SPSS20.0 BAFFEAT BRI 277 Z 43 HT, p<0.05 BF A
ERAGIFE .

2 #ER
2.1 [SERAEER AR MEINEI R B ARiLsE

KRR IR T, i S0 e 40 a5
XA, w2 & imiEHAREE 24.8%
(p<0.001), #EHE 12 J& i 4 FEAIK 22.8% (p<0.001)
CEE 1) B8 LI 0 s i 44 PR P ot PR Pl 2 1 T
gutyzRs (B 2).

MTT

06 - 12 weeks
o4t 2 weeks #ith
2
8 sk
© o2 b .

0

Control Radiation Control Radiation

1 L7 X 1 P 2 R B ) 52
FRPIX£sFR, n=8, ~ p<0.001, FEHE 2 FH5XHE 2
JAYLEE, ™ p<0.001, #EIE 12 A 53 12 AR

Fig.1 Effects of radiated serum on the osteoblast proliferation
Date are presented asX £, n=8; *p<0.001, radiation (2 weeks)
compared with control (2 weeks), ** p<0.001, radiation
(12 weeks) compared with control (12 weeks)

050201-2



JE KA SR K Bl LY X 0 6 B A A S

ALP

0.6 r
12 weeks

" 04 F
2
o 2 weeks

02 F

0 j 1 . 1
Control Radiation Control Radiation

2 RIS M0 AR ALP RIK AR

FERUX s FER, n=8

Fig.2 Effects of the radiated serum on the expression of ALP
of osteoblast. Date are presented as X =S, n=8
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HRER A R MLE 3T BB 4 AR B A2 i

e K R IS M0 e 20 M - J AR e B, Gl

Number

Number
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600 |

500 F
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Control 2 weeks

S

WIRCE R n, S AR G2 WIRCE 4n b . 4R
M2 JE R BRIMIE A T BB 4EM /S, G A0 SR ent
FRZH 1 80.41% LT+ 89.42% (p<0.001), S HHF1 G2
ST U A s B ZEL ) 13.36% 1 6.23% 41K A 5.46%
(p<0.001)A1 5.11% (p<0.05), G1 {15 S WIZHiELL
EHETHRAM 6.05 5 EFAHZ 16.51 £5(p<0.001), S
HA G2 HA R4 L A o REZHL Y 2.16 R FE R 1.07
(p<0.001). F&IE 12 J& KBRS EH T B 40 s,
Gl W4 M nr fEZH 1 80.79% b+ 89.23%
(p<0.001), S HAFNT G2 HALH AL N0t HEZH A 12.73%
H1 6.49%&{% N 5.05% (p<0.001)F1 5.72% (p<0.05),
Gl 5 S A2 LL (B R 6.37 £5 EA&
17.68 1% (p<0.001), S HAFN G2 HA K40 i bbAE 500 HE
HE) 1.97 FREZE 0.89 (p<0.001)(E 3, £ 1).

50 100 150 200
Channels (FL2-A)

Control 12 weeks

el 1

50 100

150 200
Channels (FL2-A)

=3

Radiation 2 weeks
600 -
E L
E 400 =
5 L
Z
200
! [ e S !
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o}
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=
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| L 1 1
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Fig.3 Flow cytometric analysis diagram of the cell cycle of osteoblast
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Table 1 Effects of radiated serum on the cell cycle of osteoblast (X+s)
G2/ % Gl /% S/ % G1/S S/G2
Control(2weeks) 6.23 +0.55 80.41 +1.53 13.36 £0.99 6.05+0.46 2.1640.3
Radiation(2weeks) 5.11 +0.57" 89.42 +1.48™" 5.46 +0.54™" 16.51+1.64™" 1.07+0.09"
Control(12weeks) 6.49 +0.43 80.79 +0.66 12.73 £0.91 6.37+0.43 1.97+0.23
Radiation(2weeks) 5.72 +0.34" 89.23 £1.25" 5.05 +0.12" 17.68+0.62" 0.89+0.06"
FE: n=6, 'p<0.05, ""p<0.001, #EHE 2 AL GXIEE 2 FAALLE, "p<0.05, "p<0.001, EHE 12 B4 SN 12 FALEE

Note: n=6; *p<0.05, -
compared with control (12 weeks)

BERARMBEXNKE M CyclinD #1
CyclinE FRiZBI M

AR 2 JEMIE A EcE 40 CyclinD B ERIAH
TR T 13.3%(p<0.05), 12 J& i 2H 50} iR 41
T 9.8%(p>0.01) (B 4); 4 B K B IE 0 H1 i
M CyclinE [IFRIL, 4R 2 J& s B0 2R
W 29.8%(p<0.05), FEIE 12 J& I iE 45 AL R i
24.01%(p<0.05) (K 5).

2.3

CyclinD

0.040
° 2 weeks
% 0.035F 12 weeks
<
Z 0030
£
2
g 0.025 -
o
=4

0.020 L

Control Radiation Control Radiation

&l 4 CyclinD ) mRNA ik
FERIX +sFoR, n=4, "p<0.05, &R 2 FH 5 2
b

Fig.4 The relative mRNA expression of CyclinD

Date are presented as X S, n=4; *p<0.05, radiation
(2 weeks) compared with control (2 weeks)

JAH

CyclinE

0.003
2] 2 ks
% weeks 12 weeks
— 0.002F
< *
Z #
o~
E
2 0.001F
=
©
e~

Control Radiation  Control Radiation

Bl 5 CyclinE ) mRNA ik
ZERPLX £5 KR, n=4, p<0.05, M 2 FILH SR8 2 FA
EL#2, fp<0.05, 4EHE 12 A5G 12 A4 g

Fig.5 The relative mRNA expression of CyclinE
Date are presented as X £ 5, n=4; p<0.05, radiation (2 weeks)
compared with control (2 weeks), “p<0.05, radiation (12 weeks)
compared with control (12 weeks)

p<0.001, radiation (2 weeks) compared with control (2 weeks), “p<0.05, ** p<0.001, radiation (12 weeks)

24  ERXRIEXAE A p21 1 p53 FRikHY

Al

R OK RIS X B 40 B p21 A0 pS3 IIRIAH

I IR) 22 5, R 2 JE Iy 4 p21 F1 pS3 HIRIEHK

N R % 8.4%A1 12.5%, (HEGEER; HIR

12 A &2 p21 Al p53 Rk hn, Bkt 77 &

W 33.1%(p<0.05)F1 112.9%(p<0.01), 5 HE4H it
gt ER (e M 7).

P53
0.01 12 weeks
" #H
K
2 010k 2 weeks
<
Z
%
o 0.05F
2
E
[}
S
Control Radiation Control Radiation

Bl 6 P53 ff] mRNA i%‘
SZRDX+sHER, n=4, #p<0.01, IR 12 FAH S50 12
JAA L

Fig.6 The relative mRNA expression of P53
Date are presented as X + 5, n=4; #p<0.01, radiation (12 weeks)
compared with control (12 weeks)

P21

0.6
«
©
E 12 weeks
<Z,: #
% 0.4 2 weeks
(2]
2
]
~

0.2 i

Control Radiation Control Radiation

B 7 P21 ) mRNA £ik
ZERLLX +sFoR, n=4, "p<0.05, &R 12 FH55E 12
JAH A

Fig.7 The relative mRNA expression of P21
Date are presented as X S, n=4; #p<0.05, radiation (12 weeks)
compared with control (12 weeks)
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3 Wit

TS P #5457 (Radiation bone injuries) 2 I AR %
PER B YR IT RS2 BN DU W R ROiEZ — . LA
PRI FEAN 92 S 250 B 2 23R D 4 M Al TR 5
() AR BN T 2L T U R R R R A, (R
I — LRI 5 R AR A P R 80T SR B Tz v R
FREB AT 2H 2335145 . Kristensen 251V 9t 26 B 1
BRI N BT G 28 P MR I R Z B B
T, Jia ST 7t BN USRS R JE 2 S EE
FRLST 1 iy AN BB i B 5 2, PTBROR ot R AL
PR SEHTAR S2 RVE BT B R S, B L B A S X B
H (R0 200 A, 3% UL Az By 4R (Abscopal effect).
JRUST 11~y 43 407 22 Sy R0 2 B S 200 (R 43473 A e i
B BR T 52 MR N S R B T LR, AR A
EHERER R FER MRS RaE, &
R TS AN A ) SRR TN I B LA PR 2 5 A it
BB AT, 9 FRAT TR A RO R s R A T
TEH CE AR T Hos g . IS Rikia i 2 J 5
FLOM 3 B0 R CR AN M HG BE, RO MR F B
24.8%(p<0.001), 12 J& Ji5 & HE K B IS AR AR 461 i
BRI, RO HR AL R FE 22.8% (p<0.001); MR
KR 5%oF e 4 L P Tl I il 2 8 TG B S 5 o
SEBG &t SR 2R O 8 K BRI = s i e 4 A A B
Lt s ) A G 0 1) 8 I B Yl D

e i A P W WA oS P T Rl R
Gl MR g EsE hn, S WA G2 H B 4l s>,
FELYT RSCE 2T G A0 40 A s e . 20 s
VA 2 A0 M A ) A RS B, A R SZ A AR
B R R0 T 40 M SE BARIEAT . A B B B R iE
AT MR T 40 B A B 2 1 (Cyelin), 200 A B0 2 1 st
P (CDK) BA B 2% i il 4100 1) 551 149 1 ff 2 a8 A0
. Cyclin D 7E4HfiJH A E e & K, Cyclin D
()T fe FE 2 (R4S 56 . Cyclin E 7E Cyclin D
ZJaHIEL, T GUS Hibid Rk, 78 G1 Mk
FEIE R4 A BAME A . 78 G1-S ], CyclinE 5
CDK2 %%, Rt GU/S Rl smitEAN S
W A sz nd R AR R 2 A i 40 ) R A
CyclinD 1 CyclinE [k, 7 HlHO 4 N i
13.3%(p<0.05)Fl1 29.8%(p<0.05), #&IE 12 J& MiE 3
ZLHIH] CyclinE [J3RE, BXTIA TR 24.01%
(p<0.05) . S5% 25 5 3% B 4 I 375 3a 3 410 o) 48 A
CyclinD M CyclinE HJ5£ik, F 22 N CyclinE [

FIRFEMAIMETE GU/S BRI A, AT R 4 i
BELYT T G1 o p21 2 200 i Jo 00 25 10 A4 S e it 411 1
[A ¥ (CDK inhibitor, CKI)XJ 4H g J& HA 2 6 i 9 1
I, @i ) Cyclin 3¢ Cyclin-CDK B &
V), T2 Cyclin Y2 Thag e, XA K £t
VAEEER, pS3 AT i p21 [k 20 i o ST BE
F G1 M, AR IR AT S B4R I 12 1 i
i RE 4R p53 Al p21 BIFRIE, BN HEZH i 33.1%
(p<0.05)F1 112.9% (p<0.01). Z5RFH, I MIH
A8 R R A B A B EE 3 CyclinD
CyclinE [J3Ri%, JF HiEid b & HA R Fr i 4 )
[KIF p53 A p21 &4 p53-p21-CDK I #% M 1T
BH A R B AR G131

g5 FRTR, AR AR 2 J8 K R 8 g ##) CyclinD
Al CyclinE FZE FHA BB AT G1 3, 5 12
JE B NGB H0H] CyclinE FFRIEAERE ps3 Fl p21
FIE B R 4R T G131, AT RS 3mb] iy
411 o 154 5
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implications for cancer

Effects of serum of local radiated rat on the proliferation and differentiation of osteoblast

ZHOU Yi

Z0U Qiong DING Qiaoling GAO Jianjun JIN Weifang XU Xiaoya

(Institute of Radiation Medicine of Fudan University, Shanghai 200032, China)

ABSTRACT The tibia of rat was irradiated at the dose of 30 Gy, and then the rats were killed at 2 and 12 weeks

after radiation to collect the serum; the osteoblast was cultured from cranium of fetal rat with enzymatic digestion

method, and then the proliferation and differentiation of osteoblasts were detected by MTT and PNPP after 72 h, and

the cell cycle of osteoblasts were detected by flow cytometry, meanwhile, the mRNA expression of cyclinD, cyclinE,

p21 and p53 of the osteoblast were detected after 24 h. The results showed that the serum of the radiated rats inhibits

the proliferation of osteoblast and increases the number of osteoblast in G1 phase, while decreases the number of

osteoblast in S phase and G2 phase. Serum from the radiated rats 2 weeks later down-regulates the mRNA expression

of CyclinD and CyclinE, meanwhile the serum from the radiated rats 12 weeks later up-regulates the mRNA

expression of p21 and p53 and down-regulate the mRNA expression of CyclinE. The results suggest that the serum of

the radiated rat inhibits the proliferation of osteoblast by down-regulating the expression of CyclinD and CyclinE and

up-regulating the expression of p21 and p53 which retards osteoblasts in G1 phase.
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