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kit), $8%5 CK-E10113; A — % fk %0 B 40 58 50 #r
iR & (Human nitric oxide ELISA Kit), % CK-
E11333, T F A U9y e B 1% O H 9240 3 #2 vh
ERAVEI ] B 5k, v DUTE )5 A #7E 20 B b 7 9 A
(D) AR EAE A 20 pl A5 BB RE 5
VEARURECH 5 R 2 K, 5 FH AR AL (Ther-
mo Multiskan spectrum) &l . W11 % = (5T K,
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SERE . R 10 min TFAR I AE R IR Al e Bs 2 L 5
P IR B 5538, & 10 fLIKEE— DB EE F,
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NO ¥ B B B 8] (14 25 1k

T AR T 5 AR B AL, TR
HE S5 R0 1R ATF 5 45 5 LSS 2 i 1R 55 3800 19 AF 5 A L
AR T ARG, T WG SL s 45 Ay )
SEME, AL TBCE A AR T QGY-7703
M Lo2 i C B MRS IS AS [ i 1] 2 ik A
ST NO R TGF-BL vk B SC g0 245 SR 1 22 7 o 3%
PRSI EE RN SR 1 froR . o, DL« 7fRER T kil
p<<0.05, “/”f% 3% p=>0.05, QH, QL, LH fl LL
SRR QGY-7703 MM A . QGY-7703
YN MO BE 2. 102 40t s 2 BE 4R 102 4 i AR 2
FEH . FEAS R [E] AT 247 NO Fil TGF-B1 ¥R EE Lt

Ay A8 T, T & p<<0. 05 B 7 22 1, Hh M
$HJ5 55 A1 70 min B AN B A] 5fE R 4 (55 i 70
min) 41153 W NO Hil TGF-BL b AL w p=>
0.05, X F/RRWIUAESZ BGTJS 1 h 2247 40 M 53
W NO 1 TGF-B1 MWk BEN P 0 2 28 fb . A5 IR
S$FJE 55 F1 70 min PSS [E] A5, A e () 5 i 20
NO Fl TGF-B1 ¥ B 52 50 B0 25 5 1 25 1k 43 B i 4T
IYEERY BN 40 23 H 21 A (AT 5 2.8 ),
TN M2 C B 7 5 IS 5 BN 43 0 NO I
TGF-B1 ¥ B2 A8 b J& 5 b 25 19 . {0 I AH <8 B[]
A5 25 F1 40 min, 40 Ml 55 min H (R EZ A B E
7 55 F1 70 min 4D AT 4 (T30 5 2. 8 75, IF¥
Ivi] — 26 40 Ji A W) Bsf ] g5, NO A TGF-B1 A9 $T 43 2%

HOM, 2] QGY-7703 4l =5 % BEAL 4 4 G 43) .
QGY-7703 4IRS FE 4L 1 4. LO2 40 il /=5 %% B 4
20 F LO2 AR AL 1 4y, TLEF], QGY-
7703 4 i e % 2 B (A) AR AL B 2, (EAR B NO
M TGF-B1 43 i B A b 7E Ak 22 48 BE AL P R R 2 e
211, X F] R85 9 A0 IR Y o Ak A G AR Ak —
S A B M v 2 A A A TR T A/ SR 9 1 e 7 4
FRRE N N G —, B RRAR T 5 40 0 T 2R 8
B T AR, WD TR A RE R TR . B A T
A0 i 55 IR AN Y S o AN SRR 1Y B v ET BB O
T 9 40 3 3 20 A 2 fh M58 15 5 X R O =0, Al
i ) £ TE P A AE A M2 R R, X e g b 5 H
T2 DA P s 200 6 Pr 2 B0 7 AR A — B

®1 ZCEFRHEEAREE MM NO
N TGF-B1 iRER T 4> & il %3 bk

) ER/AA T ik
NGRS /RN R A ]
2H /min QH QL LH LL

NO 25:40 * / / /
25155 * * / %

25:70 * * / *

40:55 * * * /

40:70 * % / %

55:70 / / / /

TGF-B1 25140 * / * /
25155 / / / *

25:70 * / / *

40 :55 * / / *

40:70 / / / *

55170 / / / *
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FIRE T s (3D 5 IR 1Y 43 b ik 2 3] 200 i %% 132 1)
s (O THRBRSE Lo2 415w H TGF-p1 5
NO W BER m . W B 7 X 5, 1 QGY-7703
240 it A B R PR I P A D X R A S B
R, I H 25 5y #3021 21 Wa 45 i 1 B AR ) 45

W A5 5 TR LU A 20 i ) 308 A P A 0 I 4 7
A0 T 19 55 0N A B[] A2 8] A 8 W ) S b . IF
NS00 25 5L i g Y S [ B 20 45 21 1) e B 8 7 ik
th TGF-B1 JF A Rt (] R IR B A, miEA
— AN LT R RS, I B 3R AL B Y 55 2
i S 56 45 2R R A B T R RE B BE AR, LA HE
R IR B g S h A5 S T vk B S A4 He il
3t [R] A A= A8 Ak T L 32 AN A 1 AR Ak
SIRC X AN AR AL . AN SRAF 5 B A R FN 23 ] E
B OUEE G B, IR 4 TR 05 A L i i 2l 2 R IR R
el il . R 2 R AL, B A BE
f 77 A RLTT H BEAS [R) %) 25 A% g . R, S A
WARETHE G — MG BL T SRR S1 5 3% 40 il 52 56
TS5 RN R 1 AE TR SRR A B R

T34 S v T R A 9 20 1 T A s A

I T I S AR IR I I AR v DR A
A [ S B A0 AE LAV A PR A, FESE
G ) B B o) Bl R B 5 ik 0 A 0 R BT DX
20 I 1 () S, A ZBTAS A I 2 21 52 3 1 B X5 4
D3 RIS, Xk 0 DXORS 8 22 £ 48 i 1 #E — 20 19 2K
K1 9 59 e BC 26 B R A S TR BT AL, IE
AN . 38 UG B 55 A AT IR A B BESE . A
S35 55 280 N A S IR T A AT RO B L s
H T 55 R0 10T 75| 36 ) 1 4L 8L A
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Concentration of Signaling Factors Released by Cells Irradiated with
Carbon Ions at Different Time Points Post-irradiation
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(1. Institute o f Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Key Laboratory of Heavy lon Radiation Biology and Medicine
of Chinese Academy of Sciences, Lanzhou 730000, China;

3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Signaling factors usually play an important role in bystander effect. In this work, human hepato-

ma QGY-7703 cells in vitro were irradiated with high-LET carbon ions. Concentrations of signaling factors

such as TGF-B1 and NO were measured in the media of the irradiated QGY-7703 cells at different time

points after irradiation. The conditioned media harvested at various times post-irradiation were transferred

to human hepatocyte 1.02 cells as bystander cells and then the influence of the conditioned media on

survival fraction and cell viability of the bystander cells were determined. The results show that the irradi-

ated cells regulate the concentration of the signaling factors released nearby themselves temporally and

spatially, and the bystander cells response to the signaling factors differentially according to the concentra-

tion change. This work provides new basic data for exploring the bystander effect, especially caused by
high-LET radiation.
Key words: bystander effect; high-LET radiation; TGF-B1; NO; signaling factor
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