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Oxidative damage of cellular mitochondria by cigarette smoke
MI Na YANG Zhi-hua PAN Xiu-jie CAO Zhen-shan CHEN Zhong-min LIU Gang WEI Han LI Hui-ying ZHU
Mao-xiang Institute of Radiation Medicine Academy of Military Medical Sciences Beijing 100850 China

Abstract Objective To investigate oxidative damage of mitochondria by cigarette smoke condensate
CSC  in immortalized human bronchial epithelial cells BEP2D . Methods BEP2D cells were treated with

0 5 10 15 20 pg/ml CSC respectively. 2’ 7’ -dichlorofluorescein DCF and ehidium bromide EB
the fluorescent products of the membrane-permeable dyes 2’ 7’ -dichlorofluorescein diacetate DCFH-DA
and Hydroethidine HE  were used to monitor the intracellular production of reactive oxygen species ROS
by Fluroskan Ascent FL. The cells were labeled by fluorescent dyes Monochlorobimane nonyl acridine orange
or5 5 6 6 -tetrachloro-1 1’ 3 3’ -tetrethyl benzimidalyl carbocyanine iodide respectively and then intra-
cellular reduced glutathione GSH and mitochondrial cardiolipin mitochondrial membrane potential were de-
termined by monitoring the fluorescence intensity. Results The ROS production in CSC treated BEP2D cells
increased remarkably and the level of GSH cardiolipin and membrane potential decreased obviously both in a
good dose-effect relation. Conclusion CSC causes oxidative damage to mitochondria.
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one GSH GSH 1.5 GSH
6 MCB  monochlorobimane
GSH MCB GSH
78 24 h ROS MCB
. . 40 pmol/L 37 C 15 min
human papillomavirus-
immortalized human bronchial epithelial cell line 390 nm 460 nm
BEP2D cigarette 1.6
smoke condensate CSC ROS NAO
CL 495 nm 519 nm
ROS NAO
1 20 pmol/L 37 C 20 min
1.1
207 - 2" 7' -dichlorofluo- 1.7
rescein diacetate DCFH-DA  Sigma 20 mmol/L JC-1
hydroethidine HE ~ Sigma DMSO JC-1
10 mmol/L MCB monochlorobimane  Sigma DMSO JC-1
10 mmol/L nonyl acridine orange
NAO Sigma  DMSO 7 mmol/L ROS
55 6 6 -tetrachloro-1 1" 3 3’ - 10 pmol/L 37 C 20 min
tetrethyl benzimidalyl carbocyanine iodide JC-1 ~ Sigma DMSO 490 nm
10 mmol/L Fluoroskan Ascent FL 590 nm 490 nm
Thermo Labsystem 330 nm /
1.2 CSC
1.8
5 ml 95% 5 ml LHC-8 v SPSS 113
10 959% 10wl ROS GSH CL Aym
1 /ml Csc 2
CSc LHC-8
1.3 2.1 CSC ROS
BEP2D Harris sc BEP2D
Dr. Hei TK LHC-8 ROS ! CsC
Biofluid 5% CO, 37 C 95% H,0, 0;
5~6d 0.1% Gibco
0.02% EDTA-Na, D-Hank’ s 1 Csc BEP2D ROS n=6 xxs
BEP2D 1.2 x10*/ 96 H20,  DCF 07 EB
csC 5 05 10 15 20 ug/ml csc 16.00 +5.31 8.54 +0.58
CSC 5 pg/ml 31.67 +4.80° 11.67 £1.342
0 pg/ml 10 pg/ml 52.78 £7.230 16.28 +1.56°
1.4 ROS 15 pg/ml 68.34 £5.332 18.32 +1.28°
DCFH-DA  HE H,0, O] 20 pg/ml 82.26 =6. 14 19.47 +1.76°
2" 7’ -dichlorofluorescin DCF ehidium bro- a P<0.05
mide EB DCFH- 2.2 CSC GSH
DA 485 nm 538 nm HE CSC GSH
355 nm 460 nm DCF EB CSC 5 pg/ml GSH
H,0, O 24 h 10 15 20 pg/ml  GSH P<
DCFH-DA 20 pmol/ L 0.05 CSC GSH
HE 10 pmol/L 37 C 5 min CSC GSH
CSC BEP2D 2 h D-Hank’ s 2.3 CSC
1~2 CSC BEP2D
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CSC

2 CsC

CL

CL
(N[0

BEP2D

NAO

CSC 5 wg/ml
10 wg/ml
15 pwg/ml

20 pg/ml

0.86 +0.08

0.73 £0.05*
0.68 +0.07*
0.56 +£0.06"
0.26 +0.07*

0.48 £0.02
0.41 £0.03*
0.39 £0.02*
0.32 £0.02*
0.22 £0.01*
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