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20) 555 A +KU6G0019 4H (BRA-40) S shig B4l (IR 20) . MTT skl 20 i 74 78 5, 4 K i & 55 B4 ) 4 3%
FH 3 FRAR A 2 e ) AR AL M ALERE (SOD) % 1 R = BE(MDA) 4% ; B M 2K 5 &4 e 6L 1 F A ROS) K
T by R N K AR B A (MMP) s A X e RKieml tm i =% G584 KU60019 & 3%
Fm HepG2 4mf40 B3R #1k V| J6 8e384 7 pumol/L KU60019 #4753 5 NC 20 Hb% ICM 4 BR4-20 5 IR 2049 4m
Mo A5 B 38 T4 SOD i A AR 6 4532 i K (P<0. 05) , ar i = & ROS 5 MDA 4% i% #7 9 & (P<
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[ ABSTRACT] Aim To investigate the regulation of KU60019 inhibiting ATM on radiation-induced bystander effects
in HepG2 cells. Methods ATM protein kinase was inhibited by KU60019, and the radiation-induced bystander effect
model was constructed by transferring radiative conditioned stimulation fluid to HepG2 cells.  The experiment was divided
into NC group (NC group ) , radiation-induced bystander effect group (ICM group) , radiation-induced bystander effect +
KU60019 group ( combined group) and simple irradiation group (IR group). Cell viability was detected by MTT assay.
Cell proliferation was detected by growth curve experiment.  The viability of superoxide dismutase( SOD) and malondialde-
hyde content (MDA) in cells were detected by microplate method.  The levels of reactive oxygen species (ROS) was de-
tected by ROS kit. ~ Mitochondrial membrane potential ( MMP ) was detected by fluorescence spectrophotometry.
Apoptosis was detected by flow cytometry. Results  As the concentration of KU60019 increased, the number of
HepG2 cells gradually decreased, and 7 pmol/L KU60019 concentration was selected for subsequent experiments. ~ Com-
pared with NC group, the cell survival rate, proliferative capacity, SOD activity and mitochondrial membrane potential of
ICM group, combined group and IR group decreased gradually (P<0.05). The cell apoptosis rate, ROS and MDA con-
tent increased gradually (P<0.05). Conclusion Inhibition of ATM by KU60019 decreased the antioxidant capacity

of HepG2 cells and increased the radiation sensitivity.
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REXT & B I 200 B 5l 20 227 A= 9 400 3 A i 33 5% 3%
3" (‘the radiation-induced bystander effect, RIBE) ,
RIBE =253 i) 241 il 4% B 5%+ ( Gap junction intercel-
lular communication, GJIC) JEfL 40 LA += 5 A
Wi SMIMASE = R A2 LB VE T, e 2O A
AFERE RAE LI DNA 545 | 40 T 40 i A= <
SEAFEYFRON T TSR B A 0 Y ko
7% (ataxia-telangiectasia mutated , ATM ) J& K GE 11 531)
DNA H 507 52, Fa S 45140 Al 3% 46 ATM Sk U510 A
42 DNA $4547 . KU60019 J=—Flt ATM SHEH: Sk
R IR 3R , 2 v B2 AT 8O SR B R . A S AR
ATM 748 55 55 208 v B I 424 T AL, Sy I 4
JEETIOT AR LR LA

1 R E

1.1 EFERFA

N 4 B9 40 B (HepG2) W B EE B ¥ AL
PR SE R AT S R B g DMEM 3 3% 3£ 1 B Gibeo 2
& (USA);MTT, Z /F ¥ B Giemsa 2% W & b % %
XERFTARNT;YCs v & £ 4% M5 R
(A5 4 HXFS-TA) 1 & & E Z b A R & ),
& M & (reactive oxygen species, ROS) . = B ( ma-
londialdehyde , MDA ) | # 4, ft. 4 3 1t B ( superoxide
dismutase , SOD ) & 7| & W B # 3 2 & £ 9 FHB50A IR
/N 3 Annexin V-FITC/PI 3 %8 T4 M & 7 & W &
¥ % Vazyme £ A H A R A H
1.2 IEEISSRA A AR R B

TCs y St 4 A 4 B4R R SUER 4T HepG2 40 L,
FIERH 133.3 ¢Gy/min, BB 57 & X 8 Gy, #&
TR HARER M ERERFFRNEA 8CyHHE 1 h
Ja 0k 2 48 B R #,1 000 r/min B8 5 min, K & F
HLA0.22 wm IR KR B A R AR R K
FUEREWMANBAZBEBRARY , ER/ER]L L,
1.3 ZWHEARAE

SR o A R B AL (NC 4) 58 4T 97 3R 4L (ICM
) HE 4 R +KU60019 20 (FF A 4) K 28 4h 45 1B
(IR 4), NCH FMEfa s, Frarddgrt
FEFRICM 41T 1.2 H R 8y 3 s BL 3 SR 4L op 38 55 K
A 4B SRR 37 BB BE IR 3 P e N KU60019 , fiF 4
KU60019 57 %% b7 3 7= ZL 6y 20358 £ 7 7 wmol/L; IR 41
TH e LB RIS A8 Gy BHAIE,
1.4 MIT &4 paEEE

¥ HepG2 4 1 U4 3. 0x10* A~/mL ## T 96 7L
WP, B 4 A s BE 4 SE G AL 3E B R 24 48 .72 h

&, 3L AN 10 wL MTT LL % 90 pL ¥ 3 3, F
37 CREFFEFHEFE 40, FEF, F5mA 110 pL
Formazan ¥ %, % i T 1k % L4k % 10 min, B Bk % &
Ao L E 490 nm 3K K 4L B L (OD) , o AT &
420 R
1.5 #RARAE K i 2 o046 N 40 At A

# HepG2 % 5 DL 5.0x10° A~/mL £ # T 24 3L
WA, & R LI A HE e B 3 R AR I i
W24 h it B — kR, EE T HR T K,
1.6 ZRAEMA SOD i&/ MDA &% ROS 7KEHIMIE

# HepG2 40 # L 2.0x10° A/mL A F## F
6em I EREALEHAZISh FlEwmME, #
BUE &, BEAR D490 nm 4Ll BCA 331 & & 4L 2 41
HaEAMAT, #ERA WP AN 880N
SOD 7 77 MDA 4 & _ROS K-F,
1.7 BRI E RN AL IR B AL

1.6 FERESM,1 mL s 4 C4A Tty H
KBk 2h % R (DPBS) E & 4 M, F & Im X\ 1 pL
Z A B, # AR EIRE N 100 mg/L, B I H
0.5h, B U &4 M, 1 mL DPBS & 2 41 i, % % 4~
o B T A M & 4 48 A % R AR B W AL (mitochondrial
membrane potential, MMP ) , % £ % & ¥ K 488 nm,
K&K K 525 nm,
1.8 FNHR AR AR AT

1.6 7R EEM, B0 £ BiFE, nN 100 wl 1
Binding Buffer ERAM, NS L Annexin V-FITC Fu
5 wL Propidium lodide & 4] 7 #% & 5 min, % J& A0
400 wL Binding Buffer 3% 47,1 h /3 2 48 L SUR
1.9 SitZESH

KA SPSS 21.0 Zit ik oA, BAE xxs K1,
ENEEES & S N N o
K 1SD #235  P<0.05 h £ 3 H ZiT ¥ & 3,

2 # B

2.1 KU60019 iR EBIFAE

LI DMSO 1ER KU60019 #5571, MTT &1l DMSO,
1.3.5.7.9 pmol/L KU60019 1 H T~ 41 i J= L5 441 Jfd
BTG, 45330, DMSO X 41 i 7736 JC HH &k
M ,24 48 72 h J5,7.9 pmol/L KU60019 HEHH &
F0H 20 8 5 ( P<0.05; & 1) ,7 wmol/L KU60019
XF HepG2 4 M a5 9 wmol/L B8 /N 85 2135
7 wmol/L KU60019 #E17525
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2 KU60019 #1#l ATM FRR AR E X
a N P<0.05,5 NC 4 Ht# ;b 9 P<0.05, 5 ICM 4 [b#z,

2.3 KU60019 M| ATM J5 FE{R 48 A1t 5E B

IR 2 AU AN EE 5 KIF A K %1%, a4
OB AT NC 2H 1 ICM 41 ( P<0.05) ;ICM 4 .
WG 2 IR 440 A=+ g ) B R AR T NC 41 (P<
0.05;€3),

35 —a— NCA
—o— |ICMA
530 —A— BAA
£ —¥— R4
& 25 a
)
~ 20}
X
;ﬁ 15 F a
Q ab
& 10 r a ab
51 b — ab
ab
O 1 1 1 1 1 J
0 1 2 3 4 5 6 7 8

B 181/R

3 KU60019 3% ATM J5 &R A A SE A
a i P<0.05,5 NC 4% ;b g P<0.05,5 ICM 41 1b#%,

2.4 KU60019 #M# ATM 53t 4RA A SOD, MDA ,
ROS I

5 NC @ 1%, 1ICM 4 BG40 IR dH40fE N SOD
6 1R MDA 5 &8 1 ROS 7K F-F+ 5 (P<0.05) ;5
ICM 20 He A%, B6 A 40 TR 46 40 Jfd 1 SOD 1% 11 F B#,
MDA % i Fl ROS ZKF-FH (P<0.05;3 1) .

£ 1 KU60019 %l ATM [F3F£HAE A SOD MDA
ROS K&
! SOD/(U - mg) MDA/ (nmol/L)

ROS/(A. U.)

NC 41 92.67+1.82 3.920.61 12 674.70x1 012. 72
ICMZH  74.66+2.32°  6.14+0.50° 26 731.87+2 190.48"
BEH  66.28+2.27"  7.6520.53" 40 290.31+1 551.83%
IR 41 54.08+2.45®  9.59x0.66" 48 575.48+1 594.61*

i :a 2 P<0.05,5 NC 41 Lb# ;b o P<0.05,5 ICM 41 b,

2.5 KU60019 #P#I ATM JZ B4 £ B 2k A {4 R BB {2

5 NC 4 IH,ICM 4 KA 41 IR 440 i £ kr
B LA PR (P <0.05) 5 5 ICM 21 L3, B 5 4
TR 2 41 £ 67 AR i B 157 [ A1 ( P<0. 055 K1 4)
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a}y P<0.05,5 NC 4% ;b y P<0.05,5 ICM 4 4,

2.6 KU60019 M ATM J5{2 i 40 B =

5 NC 4 IbE,ICM 4 BA 41 IR il di T
N (P<0.05) ;5 ICM 2H 48, BE G40 IR 440
M P T ZR B ( P<0. 05 ;8 5)

3 i i

H i, BRI e A Al M iR yr i) B2k 2
— TR AR A AN TR R A S B R 4 i A
PR P 1 BE B ) i, L B SR T Ak A R iR
AP S R B ARAFIT s R L,
24 il AT T A L PR 2R 1) s P 2L 400 i 9 0 i 3
FEAE S 5, AR R HEE R, B3 T HABALFEZ IR 1
FE SRR EORAE S BE X HepG2 40 A7 1 7 2F B i
T, ATM J& DNA B 455 18 1697 $E A5, IE 1 &
T ATM DLJGIE M — SRR A 7R, 2 4 Az 348
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AALR A A AT T4 5 5800, SR AR R
TS RPN IR H A A B K 2 —  ATM
b J5 T DA RBAR A N M UK, B0 PIBK/ Akt 155
T, SR AP A AR RE 0 RN &
M Z B )5, ATM 85 E1L, BE =& ROS,SOD
ERIEY), GBS B R R gk, kAR
NS, ARSCICM 4145 TR 418 NC 441 ROS |
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