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TEE . DA S 008 A549 AT 4 38 MTT J5 A 1-RS 5608 (1-NP) ZbBRIS AS49 (AN 3 5 I 40 M 8% 37
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Combined Effects of 1-Nitropyrene and 1,2-Naphthoquinone on Cytotoxicity and

DNA Damage in A549 Cells
SHANG Yu', JIANG Yu-ting' , ZHANG Ling', LI Yi’

(1. Institute of Environmental Pollution and Health, School of Environmental and Chemical Engineering, Shanghai University,
Shanghai 200444, China; 2. Chinese Academy of Meteorological Sciences, Beijing 100081, China)
Abstract: Using human lung epithelial A549 cells, viability was measured by MTT assay after treated with 1-nitropyrene ( 1-NP) ;

lactate dehydrogenase (LDH) leakage was determined to evaluate the cellular membrane injury; DNA damage was detected with comet
assay ; reactive oxygen species (ROS) generation was measured with fluorescent probe. The combined toxic effects of 1-NP and 1,2-
naphthoquinone (1,2-NQ) on A549 were also evaluated. 1-NP caused a significantly concentration-dependent and time-dependent
viability decrease. The LCy, for 24 h and 48 h were 5.2 pmol-L ™" and 2.8 pmol-L™", respectively. DNA damage and intracellular
ROS levels were also increased significantly through a dose-dependent manner after exposure to 1-NP. The LDH leakage were not
significantly changed. Compared with the groups treated with 1-NP alone, the viability and LDH leakage was not changed significantly
in combined-treated groups with 1-NP and 1,2-NQ. However, the DNA damage and ROS levels were significantly reduced in the
combined-treated groups compared with the groups treated with 1-NP alone. These results suggest that 1-NP may mediated the genotoxic
and cytotoxic effects through ROS generation, and pretreatment with 1,2-NQ, may inhibit the ROS generation induced by 1-NP, and
thereby reducing the DNA damage in A549 cells.

Key words : 1 -nitropyrene ; 1,2-naphthoquinone; cytotoxicity; DNA damage; ROS generation
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DNA #5453 ; M6 FH 28 SC 4 5T 1Y J 32 I 52 40 B 9 7=
A ROS, DA AGA NP Btk T
fif 1-NP Fl 1 ,2-NQ (Y3 A5k O A A4 i B 19 5%
M) 2 L el 4 90

1 R

1.1 APRHFIGH]

525 L7 ( PAA laboratories GmbH 23w, B il
A) , HAM'S/F-12 855725 (B3R G R A=y Ak = 1l
ity (L) A BRZA ), DU S0 £ (MTT, Life
Science 2~ 1), 3E [ ) , FL R I & M ( LDH ) 3L 57 &
(P s AR AR BRA W) Baa | 1-fi5 L2
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100 mmol - L ™" AR AR, R U YL 53 I F BT B 22 T 75
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Fh, vty o s IR 15O HT, Tl R B
4. UM DNA 3245, 76 LUK B DNA Wik sl i
Wi 1 BT RS i E FE. 4NiER% DNA 5405 iy
PR R W s T AR v R Bl i 2, KR sl e
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B, Bk B K BN R T 26 Y i R e .
Ut 38 I DNA SERS 4 103 B sl RS 4 B el
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Tice % 4R A0 E B0k, BARS IR S % S0k 18,
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JFE K (Tail length) , 3k ( Head ) FilJE 3 ( Tail ) DNA
(oG A58 FH B3 DNA 5 &2 (B9 DNA
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100% , BV Tail DNA% ) /E A5 £ DNA i B2 (1) & 54
FRPY L REAREAR AR DT 80 N4, B
B, FHEL 3 ~4 APATRERF I 1A.
1.6 ROS 5

AWFFERRE R 27,7 - AH KN E LR
(2',7'-dichlorofluorescein diacetate, DCFH-DA ) , 1F
R G ER &L, AT A0 i PN A B ROS. R R
DCFH-DA 7 B A7 ¢, VT B 28 of 4 M, 8k A
YA IS, vT LA A N 19 R /K i 2B % DCFHL, T
DCFH ANREH 175 40 A 5%, DA T % 20 2% B 40 i /. 4
JHLPA B 3% 4 ROS W] LA AL TE % 1) DCFH. 2B B
APOGH) DCF. L, lid DCF {92658 B nl 578
AR PN T PR K. BB IR IR . OIndRE .
PeRpgh e, 37 2058, I D-Hanks 338 2 ¥k,
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pmol-L™") | T 37°C . 5% CO, ¥ 34T HEHE 30
min; @3 i, D-Hanks 1§ %5 3 W%, H- A D-
Hanks 2209 ; Q) FH 70 BB IES , I HAE.
APATHEEHC S ~ 10 5K B8 R, fdiFH Image-pro plus
6. 0 S Hr DR B BUHAF R (E. DL AP BRAR T 2k
JCERAE. ARSI A I Y ROS 7K G % B2 (A ok
FoR W TS 45 55 0 A 2 A0 —fb b 3
1.7 Hdmnabi

BHE g Ab 38 K3t Microsoft Office Excel
2007 HE47, BdE LAY = A5 ifE2E (X £ SD) R/,
BAGRAL R 25 5 R ¢ K IIE TSI

2 HRE5HH

2.1 4TS =R
1-NP 1 1,2-NQ Ayfb=28 =0, WL 1.

“ < % /EJO
1, 2-35M (1,2-NQ)

I-fifAEEE (1-NP)

o,
[
0

El1 1-NP#11,2-NQ L4
Fig. 1 Chemical structures of 1-NP and 1,2-NQ

& 2 W/RZ 1-NP ZbFH 24 h 5% 48 h Ji5, A549 Ay
MIAETR H. 1-NP i35 24 h 148 h, A549 41 ity
TR BRI AN R RR EE 0 B, 2 B0 =5 A 7)o 3800
KZ(P<0.01). FIH Excel 2007 #4115 24 h il
48 h [ BUE E (LCy, ) 439128 5.2 pumol - L™ Al
2.8 wmol-L~". K YLTERTH] A3 N, LC,, (5 F K%,
VLI 1-NP 25 bifi 75 2% 5 B[] 0 368 b i 5. 4o
A5 pmol -L™"AY 1,2-NQ HiScYesi 24 h, FHH 1-
NP Y35 24 h, 40 BAF % 3800 2 ) -0 i 1 B
{H5 1-NP Biye s 24 h, IFJC W& 22 5 (BdEmg ) .

120

[J24h

100 L EXEA48h
LS +
*%

wk %

o0
=

.’A
]

&
KX

<
R

K
S

LA 3%

KK A A A A
RAHLHRKK

&5

<
R

1-NP3 JiE/umol - L™!

s (P <0.01) N REREALS 3500 BT L
B2 1-NP Xt AS49 4HRETFE R ARG
Fig. 2 Cell viability of A549 after treated with
1-NP for 24 h and 48 h

2.2 ZMERES

K 3 F7RE5 1-NP AbFH 24 h 5 48 h J5,A549 4
JU¥EFEW T LDH (e BEKSE. 1-NP YLz 24 h 148
h, LDH AR BE G AT F i, (H 5 95 500 X6 BEAH L AR A
WEMZEF(P>0.05). 24 h AbFRZ AN 48 h kb3
ZIEB TR EE2ZS. WRAHS wmol-L7" H) 1,2-
NQ FSCYesE 24 h, B 1-NP 47 24 h,LDH ¥ 1
WA WA R TR, S 1-NP o s e B
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EXA48 h
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LDH#: fg/U-L™!

A 1
1-NPj J/umol-L™!

3 1-NP 3 A549 Z8f LDH 7K F 5400
Fig. 3 LDH release of A549 cells after treated
with 1-NP for 24 h and 48 h

2 HEHAM

4 pymol-L7" 1-NP

220 B )
2.3 DNA #ifs

RPN 1, 2,3, 4 F15 pmol - L™ 1%
RN R ZH ( DMSO0,0. 1% ) , 5% 100 pmol - L' ]
tBHP( Je8: 1 h) VE A PHMEX R4, 25056 7 DNA
HiR IS AP 4 s, X R 2L 40 sk 356 DNA 5%
NGOG A W R0 T 1-NP 575 2 F0 B
XTHRZH —FE, Sk 3R DNA 4E rp ) 52 B A5, B2
DNA J B al i, 4 22 B &, o4tk , 9 HL 1-NP 1)
iR, MR . XU 1-NP B R
AS549 41/is DNA (1J45145.

FHE 5 AT 0L, 1-NP B L5 7] X5 A549 i A
DNA 145 07 , B 445 0] 5 AU 15 K R DNA & &

1 pmol-L™" 1-NP

E4 ZEXBRA

Fig. 4 Pictures from Comet assay

(Tail DNA% ) /N Wr [ F, 52 18 25 9 55 000 ¢ &
(P<0.01). XFHEZHAY) Tail DNA% 254 3. 4% ,24 1-
NP 35 %] 2 wmol - L ™" W& B , HH B0t 2 T (P <
0.05) , 7Ef KFIHE S wmol - L' 3% 45.3% (P <
0.01).

WA 1,2-NQ(5 pmol - L") FJEXF AS49 41 Jifd
YR 24 h RS 1-NP YeBf 24 h, S5 HRALA
e ATSREMLEZ 2 S 2 ) DNA Fi 407, 45 501 5 B s,
AR 1,2-NQ THYLEE, A [RIFE BE HREAIR T 1-NPR: 2L
f) DNA #5107, 2304 Tail DNA% () R, 15 i e i
4 pmol -L™"FIS wmol - L~ 4b B W E MR, 5

1,2-NQ B4 YL, 1-NP 7£ 5 wmol -L.™' /) DNA #ti 2
T 24. 5% B 1-NP B YLag R T 29 50% .
2.4 ROS £

K 6 sn 1-NP X} A549 4 ROS 7K ) 5
Wi, LA Kz 1-NP A1 1,2-NQ X A549 4ii i N ROS 4 i
ISR, AT UL 1-NP B e 75 | AS49 i iy
P9 ROS /KBl 1-NP e B2 1) 35 1 AN W 75, 76 3
pmol « L™ ¥R B J5 , 30 35 M T & FE e i S
pmol - L™ ROS Zy T+ 2. 4 1.

1,2-NQ ey 24 h, FAp AR FHIH T 1-NP
PR AN ROS MY 2E B, 7 fe s e B 4 umol - L™
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