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WE FHRTHERFE(LET) 2125.5keViim WX B FHEB IR ZE 5 4
B16, A # & H & Hela, ¥ B £ B A VI9. AW I % SMMC-7721 4 % 48 Jf 89 48 5t &
¥ KE(RBE). %% 7 % LET=125.5keV/pm ¥ ,RBE R T H X H M &
MESKTHABTH AN X R, LR Y LET>125.5keV/pm Bt , RBE M % LET
HATERPHKF .
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BB . BHRONEERUBRFNEBHN GRS, ENEEHGBIFZHENEH,
Heh HEWERMEMRNEHABHER, ARLRMNBEHZENEDROLE BB X
. ARHEMB- RN ARMOBGRES—-REARRE. BHE AN, X EFERETH
TRk LR BRUTRA RN, B &, R B8 1 5 H AL BB % & (Linear Energy
Transfer, LET)E BV XA Bh LB, LET HARER U 2 & .
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BEEHX, MHSENRHOEXEMEERNARSRENTRLEMERYSNE
BIRAMAAEER L. AXURKE T (HRNAIT MBERT)M RBE SHMAK,
MM FEKF LR LET B R R BT T B

2 #EERZE

2.1 AR A®E

AR R/ BB 5 K8 (B16) \ AN S (HeLa) . b £ BT (V79) F1 A HF 5% (SMMC-
7721) . B3 FRAN R E B2 R B MR G ST RTIR G 5 1 Rl B3 FE B KRR
HARAT A M 10 % /N4 L 7 B9 RMPI - 1640 3% 35 % (Gibeo 7= &) FHE H M B 7E 37°C,
5% CO, BB ER G2 3 RIE—R. MTFRETLR,ERIT— X, HHREHT
FEFF ML 5 % AR K 5 x 10°/ml, i B4 AR L1 3% FR 2, T2 K B 19 4pum B Miylar B
B EHEROEBAREGE L. ST TEERH (Y Co) LR, 41K A 20ml 15 3% M 1%
FLEEFRIBY 1. Sml, AKIARIE N S x 10°/ml, B P T 4B BE .

2.2 HER

BB i N E BTN 2% (HIRFL) 324, G BE B 0 SOMeV/u, LET A H 6+ , £ 8
B M A R LB A2 b A [e] B B9 AL EE (PMMA, p = 1. 19g/em’ ) R BE 1, 4% 3K 37 BE
B5IMEE 14.54,8.18,0.86MeV/u. XELRER TS F X R0 LET FEK A4 9% 1255,
200,700keV/pum. B IEM ALK H ® Y 0,0.5,1,1.5,2,3,4,5,6,8Gy, BB F HI¥ Co B
(25 B 2 B 55— BB B B 097 A 4R 43t ) 4 39) & % 43 5124 3Gy/min # 0.7Gy/min.

2.3 BREMARE

RS AR RS WAL, R BRI RO R B B 5E TR B, R B A 2R L Y 1%
WA, F37C,C0, SB—N S % WEFHPHEFR 8—12 X, BURH S/ PBS Mk, A&
5B E L Giemsa Je 8, 3 H KT SO MMM R EL B, B R 4AMES

3 XWHERMIIL

3.0 BARGFEESHRNXRHLE

F v £ 125 .5keV/pm “C B F %t Hela, B16,SMMC-7721 1 V79 4047 T 45 58 .
B1GH rfEESEERARNXER B D (D) RFEEFEN 10% (50 % ) X 57 44 55 B8
.

3.2 AMEMFHAESEMMARERKEHKBXLR
fEERTR A H BT MBAFETE AT 5510 10 % H1 50 % i 7 (7 Fh 3 40 B 0 4 1 4 49
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Bl 2 RBE,f RBE. %} H %300 K 81 5£ & (LET 4 125.5keV/pm)

B3R 4FABRA RBE SMIFEE K FREBIXR . 45RFW .4 A K RBE HHE &
WK FRAEGTMM IREENREFENFEMEZANHBERT AR v HLBH
RMFEHAEEHSHNELRX (LB 1). 545, %F Bl6 4 S 17i&KFH 50 % #Y
HeLa 488, X RBE IR F I MNMAR TEH FIH BN IHRRETHHBARBEARE.
FIEHRMME V19, €M RBE KT |, RPEE FHEFALUL v TR RIHA RERHR
Ve . SR, %t T Hela BHTEFIE KR 10 % BF, RBE /NF 1. SMMC-7721 B9 75
EKF LR 10% ER 50 % it R FHK RBE 8/ T 1,50 B8 1 B8 3 X Fp 58
AR RA RS B, B RA A K AR AR A R
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V79 120.0 700.0
41 a1y LET/(keV:um™)
W3 4 FhaiME RBE X736 K P IMIRBX R B4 VI9HMM RBE 5 LET 1% &
(LET % 125.5keV/pm) n 0s0%, M10%.
(150%. W10%.

3.3 HNENFENESKEEGBEOXR

B4 V79 40 RBE 5 LET I X% . X4 LET M 125.5keV/pum 7 3 200keV/pm #
700keV/pm B, 10 % F1 50 % 7735 B X A9 RBE (¥R M KA/, REABE#H LET R F
AREENHAERFAREHTIRAYHN . KBEEROUS  HRERE -4
LA HEEBRAILEBER. BRALBRESNOTERTFRE EWEEENE T
MK ERS BARREZTF - RWEEFFRILERK. BE LET W%, &
B ER R SFEMK. MR AE DR A B B0 2, 3 0 69 R 5 1 LB 2 3
K. @EEAAUB MR E R EERRERAERGENR LET, R IET B,
W BB AR TN L R RE R, RBE T M. KRN TR RESCHME Y XEM
BBAGT AR RSN R EREE X

MBE 4 Bl AE W, E3NRER LET BT, RBE 2B 40 M A2 36 R 19 K Ja) i A %
A . MAEERMEE RBE Wi E . HMESE I PLRLERNHE.

4 HEXRIE

TR L 4B B F &) LET = 125.5keV/um B, 5 RBE B9 K /MK # T 40 B &b
X FANOHEHFARFEKFOARTHK. SREEZHYREFHN LET > 125.5keV/pm
i, ¥ RBE Bf LET K28/ .
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RBE of Cells Irradiated by Carbon Ions”

LI Wen-Jian ZHOU Guang-Ming WEI Zeng-Quan WANG Ju-Fang
DANG Bing-Rong LI Qiang XIE Hong-Mei
(Institute of Modern Physics, The Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract The mouse melanoma cells (B16), human cervical squamous carcinoma cells (Hela),
Chinese hamster pulmonary cells V79, and human hepatoma cells (SMMC-7721) were collected for
studing. The cells of 5 x 10°/ml were seeded in 35mm diameter petri dish and allowed to grow one
day, and then the medium in petn dishes was removed away, the cells were washed once with phos-
phate-bufferd saline { PBS), petri dishes was covered with 4um thickness Mylar film. The cells were
irradiated by * C ion beam with LETs of 125.5, 200, 700keV/um in water generated from HIRFL
(Heavy Ion Research Facility in Lanzhou) . For ® Co 7-ray experiment, the cells of 5 x 10*/ml were
grown in 20ml culture flasks including 1.5ml cell suspension and directly used for irradiation. Fol-
lowing irradiation, the cells were trypsinized, counted, plated at appropriate densities in growth me-
dium and then seeded in 60mm diameter culture dishes. Each dish was filled 4ml standard medium,
and incubated for 8-12 days at 37°C incubator containing 5 % CO,. The cultures were then rinsed
with PBS buffer at pH6.8, fixed with Camoy’s fluid, stained for 8min with Giemsa (1 :20,
pH6.8), and colonies containing more than 50 cells were scored. Their relative biological effective-
nesses ( RBE) were investigated. The results show that RBE depends on cellular types and increas-
es with increasing of cellular survival level when LET is at 125.5keV/um, and decreases with in-
creasing LET when LET = 125.5keV/um.
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