B2t HI1W
2007 4F 3 H

R 7/I - I

Nuclear Physics Review

Vol. 24, No. 1
Mar. , 2007

XEHS. 1007—4627(2007)01—0072— 04

RE FiElRX AREZAE AS49 M B HHEN SN

FTHRADT, K

at, &

FLHEF, RDF

(1 EB2E R BT B, R 220 7300005
2 P EPB B R A B, JEIT 100049)

¥ OFE. WEOM SR KM AR 4 M AS49 B X 0—6.0 Gy B E F R A, A B R ER N 4 i
HFEFE; ATESgR 1224 h ik Emi, AR @B ARN a0 84 a e mpma o, g
TRFAMERETFTREN A A HH*ENY ., FRET: 0 6.0Gy REFTHERFHAREFE
FRETHE; BAE 12hamp ks Go/GL# &, W B AE 24 h, 1.0 Gy B4 44 8 # Go/G1
MM, 2.0-6.0Gy B4 @A G2/M#BME#H., ERERKW, £ ASA W LT & T H 4
FH12 24 h 7, LOGy BATHEHFARGL A E L, M2.0-6.0Gy RETEHAEEH

He B AR 2 R R AL

KW RETRME:; AMIEHEMR AS; @RAY; BEEHRER

FESES: Q274; Q691

1 5|8

AT BRI R MR EE TR —, 4
R Z i LARE) I T g iAo S R oy H e e O g
BSR40 . TRV H R S R a5 ] R 4%
ol 24 s J0 9 EL 97 A 410 1) 200 e 1) 358 2 L B ofF 40 G T R
7 Gl, SEk G2 MIRREIE AR 225y, ERHTiX
ol 240 e ] S0 BEL 9T 1) 1 TR AR P AL TR e 4 i T b
kI 2R A T BOBCH BT . T 5 e 2
WOTRCR o R T 3SR T AR T 0 [R) R R R
B EZY . HAr AT IE e S $R3 1T 58 ) 40
L JE A A PR 25 . OB B T R A
i T AR A A AR R R A0 A ) A AR A T

EE T E—-MEE N EE . 5550 X 4
LMy WAL, B m A RE L % (LET) | R
SEUTRUR AR R0 700 2t R R AH X AR 4 2 800 (e 45
ST R, S RO b Re 4 A 0 1 R i)
AT X LM y R, &R SCHR T
AS49 20 M 28 Tk B 1 R S B 20 e R BT BEL A . o BT
TR ) 5 S A RS TE A R B ) S AS49 4
it A AR A O . S ik B IR A 2 YR T R
F 240 if 300 i 24 ) 1% 5 R R FH 245 B ) 1 3 B 4 it

x  UGFEEHEA. 2006 - 09 - O1; & HHA. 2006 - 12 - 22

XERARIRAD: A

SRR
2 MBETIE
2.1 ERMREBEKEH

i g 40 B AS49 8537 F & 102 a4 v (22
M AR TREA R 7D RPMI-1640 (GIBCO) B
FRWH

BB K A549 4 g 2% Fp 2 42 35 mm
BRI A (1 X 10° cell/plate), B 5% CO,. 37 C
B R 3 AT IR . O R R AR L N B
5T %6 B (HIRFL) %8 B & o #4719, A R CF
BFH, fgtk ol 831,28 MeV, LET Yy 35.5 keV/
pms R 2 Gy/min, 20 i W 0 5] 43 i 2
0. 1.0, 2.0, 4.0 f 6.0 Gy . F%s = B 2 Wil 5]
i, AR B A AN S Y B R IO T LA R .
AR B E &R T AT .
2.2 EREERENEHAREEE

8 TR D T U R 4 9 Ak R O R R
JRLE R, T A ot B R 2 R B . AN [ R

» HEWH. HZFEARMEESEITE 06751515 H it 4 B o 563 %) % B i H (2GS052-A43-008-2)
EERY . EMKRAI79—), LU . Bl ZM A, WA, NEFRBAYEU5; E-mail: wyl@impcas. ac. cn



1

EMEIS A B TR X M A ASA9 N AR 0 3 A A 5 < 73 -

e FIA [F) 7 A2 4 05 T A0 A e T 4 (200—
30 000 cell/plate) Hf— s it 1) 41 g B W A B B AR
60 mm [EEFRML A, BRI A 3 MEE . AR
MR 52%CO. M 37 CTFHFE 9 d g, FHWH 3k g
o, G2 T 50 NP ERE . SHlAE L.
RAEBRARNZREHEBEHTL

HEUHIE . A IAE 12 A 24 h U AR, B0 3
B, M pH 7.2 BB 22 vl (PBS) Uk % 2 K,
7 LI BUTEER, A 7000 CRER GRS G
fE—20 CIEE 30 min, BE.OFF BV, KITESE.
A 100 pl i1 PLYREN(F 20 pg/ml PI, 0. 2 mg/ml
RNaseA, 0.1% (v/v) Triton-100), EH IR FZE
TREEE Y8 30 min J5 ., ] FACSCalibur i 2 40 it
I BT A A G A O 488 nm) .

3 H#R

3.1 HREFEER

BL R TR T R RS AS49 41 Y A7
SPE. A HAE I 2 B CSFOY Al LR A R A

2.3

SF(%)=1(Sx/S,) X100% , v Sy Ny 32 MR 4 it o2
BETE B, S, Xt B8 20 it e B T2 R . 28+ 41 i 1)

A7 6 Hh 2 IR BEA TP T BB UL 5 o LI
HE L, BRSE A R) L AN M AE TG O B R
W . A5 4920 ML 1Y) 57 B - 77 5 i RAT A Rk F O A

*%*
* % *t/§
| |
50+ \"‘.’/
s i (a)
T 40+
Q
B *x ** *%
g)b ./.\ *%
g 30t ## T —¢
(o]
2
()
(=¥
20 F
A
_\
éh4/| ] l‘ﬁ—l

0 1 2 3 4 5 6
Irradiation dose / Gy

B, AN R R A7 A

1

Survival fraction

0.01 ¢
t

0 1 2 3 4 5 6
Irradiation dose / Gy

PT AN [ 50 e k7 6 IR AS49 410 IS 1 473 0 31

3.2 ‘AREHTK

Bl 2Ca) R T AS549 4 g 28 A [ 77 i 25 o
HEUR IS 12 h 2 i R A8 A 00 . AT I, 5ok
M AL LA, 1.0, 2.0, 4.0 F1 6.0 Gy Bk & T3
S AS49 40 GO/G1 A4 M & 4y ¥y % b Tt
(p(BEFTBFEEKFE)<C0.01), S W40 M 7 43 % 5
FE TR (p<<0.0D), 1fi G2/M 40 il B 43 5028 fb R
K(p=>0.05), BEHITERK S+ UM S 12 h 40 s & 2E
GO/G1 HWiBHHF . FAhiR BB, 1.0 Gy G4l Go/
Gl W4 E A E B EERT 2.0 Gy BG4 (p
<0.01), 5 4.0 6.0 Gy /KFEAH 24 (p=>0.05), [f]
B S W40 i T % o Bl 3 S T 2.0 Gy IR
H(p<<0.01),

60 *
,////-;\‘\
50 | i &
S
S sl (b)
3
< L ,//;wv,,,,,
\\\\ I — 7777"””’=§
pof
=
[5]
5 20t
o I A
I —4 1 T
o L
1 1 1 1 1 1 1
0 1 2 3 4 5 6
Irradiation dose / Gy

B 2 AREFEHE KIS 12 h (a) 124 h (b) A549 20 s J& 31 4 I AR 240 i & 45 Koy 25 4k

% p<C0.05, % % p<C0.01 vs 0 Gy , # & p<C0.01 vs 1 Gy; m } GO/G1.

E 2(b) /R T AS549 42 A ) 7 i i 55 F R
WIS 24 h A AR AR B B . NIRRT, 5

o NS, AN G2/M,

RES A HE, 1.0 Gy BRE T AU 5 1 Go/
G1 W20 7 o BOR 25 715 (p<<0. 05) . S A A



.« 74 . i F %Y e

%24 %

SRR E R (p<<0.05), G2/M 41 il A 43 Fomg
ATHE . £ 1.0 Gy M4 24 h 25| L4
GO/G1 WABHME . fH 2.0, 4.0 f1 6.0 Gy W& FH 4
MRS 200 GO/G1 W14 i B 43 B02 8 N R, S W4 i
AR AR, G2/M B4 i & 43 5035 i e
FW 2.0, 4.0 F6.0 Gy k& F ARG 24 h 51 &
MMIAE G2/ M I BH S

4 iFig

HHETA N, M4k g G 2 2 fis iz
KR LA 0 S8 8 vk, 20 KR 28005 40 i ] I A A
SRS ML 4N L SR A A A RE 6% R B ST 4R
FEHW DNA #0785 528, K 52 150 48 i B ¥ 76 A
I A A AL . A IE R GO/GL . S WA G2/M
I3 A A ASOR A5 I A0 L R R R . GO B AR AT S
WIEIR . — 5 TR 4545 1) DNA #EAT 85, 75—
T X ASREAE Z A 40 i S T, DARR IR IR R 4
AFEENE S WD B 5 AR KRS . A 22 57 B 4 R
S 2 T 1 % o K [ 45 43 380 A 4 L T G2/
MG A i W) 67 53 45 B 1 A 22 53 24 04 40 i
17 DNA &5 8 — & ik E) . G2/M B BH i A] LA
PRUEF 22 53 24 5y B 0 S Pk . ARSI 245 R s,
ASA9 Y 2Bk B T AR MRS 12 h, 4550 & 41 40 i
¥k GO/GL HBH WS, AL MG 24 h, 1.0 Gy
MM F 2 A GO/GT HABH A . 1M 2.0, 4.0 F1 6.0
Gy #ffi e G2/M W PH . DL Egs REH . (D
A549 M4 2.0—6.0 Gy BRE T HRAHE 12—24 h
DA 2N ) B AR A T AR A A A R AT R 1. 0
Gy B3 DNA $i g i3 b, BERR. Gl
WK A S T s SO R T BR . T 2. 0—6. 0 Gy
HECSRE 2 5 | 1) 458 45 4 B B 3 22, FREE IR 7E G
WK SR TR A M LU S, A ER A B
20 ML 5 G DI A a5 E AR T B, (ELAE 20
JARHEE — 08 B 4k G2 WK A AL PR B R,
DNA i 0718 52 w15 B J (R IF 1], DL Of 40 J 9 2E
f75 (2) 1.0 Gy BRI AT RS20 20 0 G194 25 .
2 BonTEMRSS 12 h, 1.0 Gy MG GO/G1 #]
Hif AR E ST 2.0 Gy B (p<
0.01), 5 4.0 F16.0 Gy /KFA2H (p=>0.05), [{
BF S J 20 R B A o Al 3 T 2.0 Gy BUR
H(p<<0.0D), TERGS 24 h, 1.0 Gy HEIfH2H K AR
RFF X A AL . i 2. 0—6. 0 Gy 20 i 41 it J& 341

PEREE A AR UUE . X R G KA S 1.0 Gy M/
55 79 ik B AEURK

FEL 0 0 S — 73 T L | A A g 2 i 1 R 6 A IR
T2 3 — 77 T ST B0 A0 i JAL B AR S B
MR B G1, G2 80 S WIRHAE . I AT IEAE
FRANBE T 16 40 g SR ARG A A R O 25 . A Y
ST N T RS A0 i S ARG A e o R A )
AEAPE T Bl dn . ol Do AT i £ 400 1 5
WESE DA 45 7 — € ¥k J5E A9 ol ik DR mT DLl 3R 40 i
G2/MI R A 5 0589 DNA Tk s B . 4
M B 2 U DNA & ik A S8 58 s 3] . 45 2R 5 2
T TR S EOR A0 Y JE T . UCN-01(7-
hydroxystaurosporine) J& — Bl 4f 45 5 ¥k 19 8 F ¥
B 0], o BB 25 Bk G2 WIRHL AT, 5 240 e U o
s BT A G RCRS L O A 2R
AT LA e R e PRAIG STROCR . T BT RS 20 i S A A
A3 P 245 5 18] £ 20 6 R 0 b IR i )7 Y SR B . AL T
200 Y, 0 53 AS [i) oA £ fieh 98 240 X 25 9 1) SRR BE AN
[ . A [F] 25 9 e A D 6 200 i Jo S0 s AR R A TR] - B A7
TE A S o PRI S W 5 R A TS b g
JiE F) 0 Jf JE S S Al . ANEL R BB AR e
7 HX 77 Ja SE A7 i R oA H R e R ST 25
Yy A E 0 S bR R S ARSI IR TN il 40
A549 2ot 1 NS 5 00 40 I R S BEL A . JF r A T
TR ) B T 8 A D AN [ B T R AS49 240 i S
AR NS B0 . i 1 AR A ER S 2 iR o ol A R A
JHE 0 SR i) 245 00 1 3 5 A D 24 I [ ) e R SR AR T
fiti %04k

5 % 3Lk (References) .

[1] Yao Li. Foreign Medical Sciences(Section of Radiation Medi-
cine and Nuclear Medicine) , 2002, 28: 33(in Chinese).
Wk #i. MR 2 Gl B2 R B 24 40 ), 2002, 28 33.)

[2] Li Wenjian. Nuclear Physics Review, 2005, 22(1); 39(in Chi-
nese).
(F3CE. EF Y EITE, 2005, 22(1): 39.)

[3] Dang Bingrong, Wei Zengquan, Li WenJian, et al. Chinese
Journal of Radiological Medicine and Protection, 2001,21: 255
(in Chinese).
GEFoR, DR, Z0EF FERFESXS5 A&,
2001, 21. 255.)

[4] Hartwell L H, Kastan K B. Science, 1994, 266.: 1 821.



%1 EMEIS A B TR X M A ASA9 N AR 0 3 A A 5 <750

[5] Dai Jinming, Lin Ruxian, Wang Shenggqi. Journal of Radiation 345.
Research and Radiation Processing, 2005, 23. 262 (in Chi- [7] Sarkaria ] N, Busby E C, Tibbetts R S, et al. Cancer Res,
nese). 1999, 59. 4 375.
R4, MRl £, 58 S0 558 5 T2 % 4. 2005, [8] Tenzer A, Pruschy M. Curr Med Chem Anticancer Agents,
23. 262.) 2003, 3. 35.

[6] Teyssier F, Bay J O, Dionet C, et al. Bull Cancer, 1999, 86 [9] Swanton C. The Lancet Oncology, 2004, 5. 27.

Effects of Cell-cycle Progression of A549 Cells Induced
by 2C** Ion Irradiation”

WANG Yan-ling"* ", ZHANG Hong', LI Ning', HAO Ji-fang', ZHAO Wei-ping' *
( 1 Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China )

Abstract; To investigate the effects of cell-cycle progression of A549 cell induced by "*C°"ion irradiation
at different doses, the survival fractions of the A549 cells were determined by colony-forming assay; cell
cycles were analyzed by FACS at 12 h or 24 h after irradiation. The results showed that the percentage of
survival in the A549 cells decreased with irradiation doses. Compared with control group, the percentage
of the cells in GO/GI1 phase significantly increased at 12 h after irradiation with different doses of " C*"
ions. However, at 24 h after irradiation the percentage of the cells in G0/G1 phase significantly increased
with 1.0 Gy ¥*C'"ions, while the cells showed increasing percentage in G2/M phase with 2.0, 4.0 or 6.0
Gy '"“C*"ions. The results suggested that G1 cell cycle checkpoint was activated in 12—24 h after irradia-
tion with 1.0 Gy "“C’" ions, but after irradiation with 2. 0—6. 0 Gy *C°" ions, the cell-cycle progression of
the A549 cells changed with time.
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