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Antigenotoxicity of Vegetable or Fruit Extract against Cigarette Smoke Condensate

Hyeong Ju Lee, Chan Heo, Nam Yee Kim and Moon Young Heo”

College of Pharmacy, Kangwon National University, Chuncheon 200-701, Korea

Abstract — Cigarette smoke condensate (CSC) is known to be carcinogenic compound. CSC contains many organic com-
pounds such as polycyclic aromatic hydrocarbons (PAHs), and heterocyclic amine compounds (HCAs). Reactive oxygen spe-
cies (ROS) are also generated and induce oxidative DNA damage during the metabolism of CSC. The rat microsome
mediated and DNA repair enzyme treated comet assays together with conventional comet assay were performed to evaluate
the mechanisms of CSC genotoxicity. The organic extract of CSC induced oxidative and microsome mediated DNA damage.
Vitamin C as a model antioxidant reduced DNA damage in endonuclease III treated comet assay. One of flavonoid, galangin
as a CYP1A1 inhibitor, reduced DNA damage in the presence of S-9 mixture. The ethanol extracts of the mixed vegetables
(BV) or the mixed fruits (BF) showed potent inhibitory effects against CSC induced DNA damage with oxidative DNA
lesions and in the prescence of S-9 mixture. These results indicate that BV and BF could prevent CSC-induced cellular DNA
damage by inhibiting oxidative stress and suppressing cytochrome P450 in mammalian cells.

Keywords [] cigarette smoke condensate, single cell gel electrophoresis, DNA damage, reactive oxygen species (ROS),
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9] glass filter(0.45 um, Gelman type A/E, USA)ell ¥ %8}t
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Fig. 1 - DNA damage in NIH3T3 cells upon treatment with CSC for
45 min. Other experimental conditions were as described
in materials and methods. Each point represents the
average of determinations (n=>5). Error bars mean standard
deviation. Treated groups are analysed by One way ANOVA
and Dunnett's test (*p<0.05, **p<0.01).
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Fig. 2 - DNA damage of CSC (100 ng/m/) with and without sub-
sequent treatment of endonuclease III. Other experimental
conditions were as described in materials and methods.
Each point represents the average of duplicate deter-
minations. Error bars mean standard deviation. Treated
groups are compared with cells treated with DMSO by
Student's t-test.
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9 58.0%, TLO| %% 57.1% 217} A= 1k, waba CSCe
pyrimidine 9712] Ats}4 &8 do7|n o] e &S
vitamin C9} 22 gAtsiAl] ogl] Fatdog HEd 4 9l
Zo 2 eI

3.5
3
2.5
2 —e— Endo III -
1.5 * —=— Endo III +
1
0.5
0

OT™M

ouM 0.001uM
Vit.C

0.01uM 0.1uM

25

20

15 —e— Endo 111 -

10 —=— Endo III +

TL

opM 0.001uM
Vit.C

Fig. 3 — Effect of vitamin C on CSC (100 pg/m/)-induced DNA damage
with and without subsequent treatment of endonuclease
III. Other experimental conditions were as described in
materials and methods. Each point represents the average
of duplicate determinations. Error bars mean standard
deviation. Treated groups are compared with cells treated
with DMSO by Student's t-test (*p<0.05 and **p<0.01).
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Fig. 4 - DNA damage of CSC (100 ug/m/) in the presence and
absence of S-9 mixture for 45 min. Other experimental
conditions were as described in materials and methods.
Each point represents the average of duplicate determina-
tions. Error bars mean standard deviation. Treated groups
are compared with cells treated with DMSO by Student's
t-test (*p<0.05 and **p<0.01).
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Fig. 5 — Effect of CYP1A1 inhibitor, galangin on CSC (500 pg/m/)-
induced DNA damage in the presence of S-9 mixture.
Other experimental conditions were as described in
materials and methods. Each point represents the average
of duplicate determinations. Error bars mean standard
deviation. Treated groups are compared with cells treated
with DMSO by Student's t-test (*p<0.05).
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(p<0.05), TLe] 79 258%= ztzt A=}, webs CSCe=
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AaerEdo] v gfEo] Sl o] 59 Axy f457
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BVS] 7% 50, 100, 150 pg/mielr] ¥ 214 (p<0.05)S e}
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Fig. 6 — Protective effect of BV and BF on CSC (500 pg/mi)-induced
DNA damage by comet assay. Each point represents the
average of duplicate determinants. Other experimental
conditions were as described in materials and methods.
Error bars mean standard deviation. Treated groups are
compared with cells treated with DMSO by Student's t-test
(*p<0.05 and **p<0.01).
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Fig. 7 — Protective effect of BV and BF on CSC (500 pg/m/)-induced
DNA damage with and without subsequent treatment of
endonuclease III or S9 mixture by comet assay. Other
experimental conditions were as described in materials and
methods. Each point represents the average of duplicate
determinations. Error bars mean standard deviation.
Treated groups are compared with cells treated with
DMSO by Student's t-test (*p<0.05 and **p<0.01).
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