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Oxidative damage of diaphragm cells in rats induced by cigarette smoke extract
YANG Shi-Fang, GAO Xing-Lin*, WU Jian
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of Geriatrics, Guangzhou 510080, China)

[ Abstract ]  Objective To study the effect of cigarette smoke extract(CSE) on the diaphragm cells of rats in
8-hydroxydeoxyguanosine(8-OHdG) content and the relationship between 8-OHdG content and level of reactive oxygen species(ROS) and
8-oxoguanine DNA glycosylase-1(OGG1). Methods The diaphragm cells of rats were cultured and stimulated by CSE for different time
periods and at different concentrations. 8-OHdG was detected by high performance liquid chromatography with electrochemical
detection(HPLC-ECD). The level of ROS was determined by fluorescent probe of 2°, 7’-dichlorodihydrofluorescein diacetate (DCFH-DA).
The expression of OGG1 mRNA was tested by real-time PCR. The expression of OGG1 protein was tested by Western blot. Results There
was no significant difference in the 8-OHdG, ROS, OGG1 mRNA and protein levels after CSE treatment for different time periods. However,
the 8-OHdG content of the diaphragm cells induced by 10.00% CSE and 20.00% CSE was significantly increased compared with the
diaphragm cells induced by 5.00% CSE and control groups(P < 0.05). There was no significant difference in 8-OHdG content between
5.00% CSE and control groups(P > 0.05). Compared with control, the intracellular ROS level was dramatically increased in CSE-treated
groups(P < 0.05), and the 8-OHdG content was increased according to the level of ROS(r = 0.826, P = 0.000). Compared with control, the
expression of OGG1 mRNA and protein were dramatically increased in CSE-treated groups(P < 0.05), however, the 8-OHdG content has but
not with the expression of OGG1 mRNA and protein(r = 0.373, P = 0.254; r = 0.329, P = 0.296). Conclusions CSE could increase the level
of 8-OHdG in the diaphragm cells of rats. The 8-OHdG content has correlation with ROS level, but not with the expression of OGGL.
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F120.00%CSEZ ) 4351124 . 48FN72hJ5 SR A,
B S AR RS (B ) HEBRZE A0
R TEPE > 95%, HAREERF T35,

1.3 HPLC-ECD#%# M 8-OHdG

K= ROR AR 3% -1 k3L (HPLC-ECD ) %
M 8-OHAG &1, DNARY 2 UK FH 8% 55 46 11 i/ 2.
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1.4 AX&ERAAERNROSKF
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FABD-LSRyi =041 34X ( Becton Dickinson, San Jose,
CA) MIEZD AL, B MFEAE 2910 000415 4
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1.5 S8 E EFPCRANOGGL mRNA

A Trizoli® %) & ( Invitrogen, USA) Fi ik
BT 45 2R $2 U RNA, IE A I ok B . B 2pg i
RNA$E UK 17 2 % 5%, I ABI Prime 7900HT
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Table 1 Effect of CSE on 8-OHdG content of the diaphragm cells
of rats in different treatment time and concentrations

(n=6, 8-OHdG/10°dG, x+s)

Group 24h 48h 72h
Control group 1.38+0.21 142 +0.23 1.48+0.26
5.00% CSE group  1.80+0.26 1.74 +0.25 1.86 +0.25
10.00% CSE group  2.35+0.22**  2.44+0.23" 241+0.24"
20.00% CSE group  2.77 +0.37" 2.83+0.42% 2.86+0.40™

CSE: cigarette smoke extract; 8-OHdG: 8-hydroxydeoxyguanosine.
Compared with control group, “P < 0.05; compared with 5.00%
CSE group, *P < 0.05

2.2 % CSE##/E X &8 ROSKF

ZEAN[RIE R | A R vk B2 CSE I3 %) R U L4
JMROS/KF-TCH B2 5 (P> 0.05) ; {HAH[RIH}E]
AR A S M A g4 E L (P<0.05) ,
2% CSE M 3% 20 K BRUIE L 40 its N ROS /K F- ¥4 Bl & &5
FXFHE4 (8P <0.05), HPECSEWE T+, ROS
KPR FTHER (%£2) .
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£ CSERI 3 4 A IR LAN IR OGG1 mRNAJK -
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B IEAEXE (r=0.826, P=0.000), [fii8-OHdIG
i 50GG1 mMRNAJK 18 (1 /K F 6 B i AH ¢
(r=0.373, P=0.254; r=0.329, P=0.296),
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WFFE BT, WOAR AT DL B4 B R 4 7 A K R
ROS, ROSANAEHFIFIRE R4, i H AT AR A I
TEIR A T4 5 24 e, MROSEAH# LR, 5l
B AU AL OE N, P ECE RSP, ROS
Al DL HE 2 000 DNA, i DNA | () 1 s 4 1k
8-OHdG, &R FHEEER A GHTHRAS | i 7% F1
DNAGEWTZL, T XL i ™ F 45 450

ARHIFFE B, K U LA At 28 A ]k 5 CSE
5, H8-OHAGH & MROS/K - ZE Wi T, HME
S IE ARG, 31 B CSE A fEiE 1k ROSXT K BUIR I
AN I DNA: i AL )5 . OGGLEDNAR AL i 1t &
(S p e, RE 4 Sk b DD B A& 2 ROS i 8 1Y
8-OHdG, H:3R A By A8k AT fig 52 i HAE &2 8-OHAG Y g
Jo ARSEHG R, £:5.00% CSERIE Y A SR ILAN I
8-OHAG 7 it X M4 Z [a] LA i 22 5, i FHEROS/K
V-2 OGG1 mRNAFIEE 17K V3401 S &y, Wl R [
7 F15.00% CSERIH K BURMLANIEES, OGG1#E kR
PRI F|E I, I ROSXF DNALE i 1Y 451445 5 0GG LX)
P AT B 18 - Y, B 8-OHAG 7% & 5 T
CSERIIFIT JCHA i 22 5, {H Bl CSERIBOMR T+
ROS/KV- T, e A BUIR LA 6 14 463 475 R JEE IR AH L
i, MOGGLIFRBH AR Fh i, LR
AN HEXT HLROS X DNAR i 17, A FE MM A
8-OHAG & T+ .

A KOGGLFE A KK 58-OHAG i Y 56 R A F
FEERRNR—5, BHH5ERINSRAE Y75 T DNA
SEALFiRS , OGGLE AL, L141rh8-OHAGH ™,
11T A5 3 38 45 SR AR B B, ABIF g & B, 28 CSER
JE R BBV 8-OHAG & 5 H0GG1/K Y- T H

2 TEIRHE. FERECSEX X R ABINABROSK T B 205

Table 2 Effect of CSE on ROS level of the diaphragm cells of rats in different treatment time and concentrations

(n=6, x+s)

Group 24h

48h 72h

1296.74 + 198.66

3554.66 + 298.54"
5072.46 + 527.47"*
6501.19 + 532.92™

Control group
5.00% CSE group
10.00% CSE group
20.00% CSE group

1364.21 + 206.37 1338.67 +217.28

3429.35 + 306.88" 3606.67 + 315.60"
5193.76 + 549.27"* 5225.67 + 578.70™
6 356.82 + 492.78" 6443.00 + 513.05™

CSE: cigarette smoke extract; ROS: reactive oxygen species. Compared with control group, ‘P < 0.05; compared with 5.00% CSE group, “P < 0.05
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£3 AFREBE. FRIKECSEXN XRBALAMOGGL mRNA
RA|

Table 3 Effect of CSE on OGG1 mRNA of the diaphragm

cells of rats in different treatment time and concentrations

(n=6, xxs)

Group 24h 48h 72h

Control group 0.82 +0.09 0.87+0.12 0.90 +0.15
5.00% CSE group 499+047° 514+062" 5.06+054"
10.00% CSE group ~ 4.52+0.48" 459+0.56"  4.55+0.54"
20.00% CSE group  4.31+0.53" 441+054" 4.46+0.57"

CSE: cigarette smoke extract; OGG1: 8-oxoguanine DNA

glycosylase-1. Compared with control group, P < 0.05

F4 AEIRTE. KERECSEXM K RARAMAMOGGLEHF M
Table 4 Effect of CSE on OGG1 protein of the diaphragm cells of
rats in different treatment time and concentrations

(n=6, x=s)
Group 24h 48h 72h
Control group 0.09+0.01 0.11+0.01 0.12+0.01
5.00%CSE group 0.92+0.09° 0.94+0.11" 099+0.12"
10.00%CSE group ~ 0.78+0.11" 0.86+0.12° 0.84+0.14"
20.00%CSE group  0.73+0.15° 0.77+0.14" 0.79+0.17"
CSE: cigarette smoke extract; OGGLl: 8-oxoguanine DNA

glycosylase-1. Compared with control group, “P < 0.05
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WA XA, AHHIEA L, WA A IMOGGL
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W 4 % 5 COPDI fiz iy i 1Y

gi L frak, CSEMI ¥ mT 51 A BUIE L 40 fg
8-OHAG & 1 Fh iy , $/is # AR 0 55 7] i i 1l 4 A 7 9
AR R B DL M DN A i Ak i ds , b S5k
NERLE 55, AR L EARBLGIA AT T i — 252
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