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ABSTRACT

The alkaline comet assay has been used with increasing popularity to investigate the level of DNA damage in biomonitoring
studies within the last decade in Western countries. The purpose of this study was to evaluate the usefulness of the alkaline comet
assay as a biomarker of oxidative DNA damage for monitoring in the Korean population, and also to evaluate the effect of
nutritional status and lifestyle factors on H202 induced oxidative DNA damage measured by the alkaline comet assay in human
lymphocytes. The study population consisted of 61 healthy Korcan male volunteers, aged 20~ 28. Epidemiological background
data including dietary habits, smoking habits and anthropometrical measurements were collected through personal interviews. After
blood collection, the comet assay in peripheral lymphocytes and plasma lipids analysis was carried out and the results analyzed. Tail
moment (TM) and tail length (TL) of the comet assay were used to measure DNA damage in the lymphocytes of the subjects.
Statistically significant (p < 0.05) positive correlations were observed between DNA damage (TM or TL) and smoking habits
expressed as cigarettes smoked per day and pack years (r = 0.311 and 0.382 for TM, r = 0.294 and 0.350 for TL, respectively).
There were also significant positive correlations between DNA damage parameters and waist-hip ratio. Higher plasma triglyceride
levels were associated with increased damage to DNA. There were no correladons between the consumption frequencies of
vegetables and DNA damage to the subjects. However, consumption frequencies of fruit and fruit juice intake were inversely
associated with the TM and TL. The results indicate that the comet assay is a simple, rapid and sensitive method for detecting
lymphocyte DNA damage induced by cigarette smoking. Consumption of fruit or fruit juices could potentially modify the damaged
DNA in the human peripheral lymphocytes of young Korean men. (Korean J Nutrition 35 (2) : 213~222, 2002)

KEY WORDS: human biomonitoring, alkaline comet assay, oxidative DNA damages, cigarette smoking, WHR, plasma triglyceride,
fruit consumption.
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Fig. 1. Alkaline comet assay scheme.
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Table 1. Characteristics of the study population

Variables n =61

Age (yrs) 243 + 05" 20 28)

BMI (kg/m?) 225 *+ 05

Smokers 30
Cigarettes/cay 15.0 + 1.7
Ciparettes smoked years 58 + 0.6
Pack-years’ 42+ 08

Alcohol drinkers
(consumption, gAvk)

55 (137.6 *+ 23.5)

Regular exercisers 29 (50.0 = 5.7)
(exercise time, min/d)
Fruit juice drinkers 6 (0.42 + C.05)

(consumption, cups/d)

Coffee drinkers 32 2.1 +0.2)
(consumption, cups/d)
Green tea drinkers 4 (1.04 + 0.11)

(consumption, cups/d)
Antioxidant vitamin intakes

Vitamin A (ig RE)"

(B-Carotene, pg/d)

569.1 + 32.4 (81.3% of RDA")
(2644.4 + 221.3)

Vitamin E {mg/d) 17.6 + 1.21 (170.6% of RDA}

Vitamin C (mg/d) 75.7 * 6.9 (108.1% of RDA)

Folate (jg/d) 258.7 + 18.2 (103.5% of RDA)
1) Mean + S.E.

2) Calculated by multiplying the numbers of packs smoked per day
by the years smoked

3) Including B-Carotene consumption

4) RDA — Recommended Dietary Allowances for Koreans, 7th -e-
vision. 2000
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Table 2. Pearsons correlation coefficients between various life-style

Variables Tiil moment Tail length (um)
r p value r p value

Smoking habit

Cigarettes/day 0.311* 0.019 0.294* 0.028

Cigarettes smoked years  0.298* 0.026 0.256  0.057

Pack-years” 0.382* 0.004 0.350* 0.008

Alcohol consumption

ghweeld P 0.096 0481 0.133 0328

Exercise time (min/day) -0.119 0382 -0.114 0404

1) Pearson's correlation coefficients

2) Calculated by multiplying the numbers of packs smoked per day
by the years smoked

*: p < 0,05, %+ p < 0.01

BEERSEE 3502):213~222, 2002/217

BFBHAE RAFAT (TM 1 r=0.289, p=0.044, TL:
r=0.294, p = 0.040, Fig. 5).
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Fig. 4. Effect of smoking on oxidative DNA damage in lympho-
cytes {tail moment). Error bars represent the standard error of the
mean, =+ Significantly different from non- smokers at p < 0.01 by
Student t-test.

Table 3. Pearson's correlation coefficients between DNA damage
(tail moment or tail length) and anthropometric measurements

Variables Tiil moment Tail length (um)
r p value r p value
Body weight (kg) 0.110 0.425 0.117 0.395
Body mass index (kg/m’) 0001 0991 0021  0.882
WHR (waist/hip ratio) 0.289* 0.044 0.294*  0.040
Body fat mass (kg) 0.084 0.544 0.095 0.490
1) Pearson's correlation coefficients
x: p < 0.05
120
r = 0.289
100 | ® o = 0.044

80

60

Tail moment

40

20
0 L ’ 1 | —
0.70 0.75 0.80 0.85 0.90 0.95

Waist-Hip ratio

Fig. 5. Relationship between oxidative DNA damage in lymphocytes
(tail moment) and waist/hip ratio (WHR).
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Table 4. Pearson's correlation coefficients between DNA damage (tail moment or tail length) and dietary factors

. Tail moment Tail length (um)
Variables 5
r p value r p value
Fruit juice consumption (cups/day) -0.265*% 0.049 -0.258 0.057
Frequency score of Vegetables 0.142 0.301 0.131 0.340
Coffee consumption (cups/day) -0.133 0.339 -0.133 0.298
Green tea consumption (cups/day) -0.162 0.236 -0.172 0.213
Antioxidant vitamnin intakes
Retinol (mg/100 g) 0.085 0.539 0.112 0.416
B-Carotene (ug/100 g) 0.073 0.597 0.039 0.779
Vitamin E (mg/100 g) -0.057 0.681 -0.048 0.730
Vitamin C (mg/100 g -0.030 0.830 -0.056 0.687
Folate (pg/100 g) -0.029 0.832 -0.071 0.607
1) Pearson's correlation coefficients x: p < 0.05
120
r= —-0.265
= (.04¢S
100 ¥ o p
[}
B0+ %e
€ € *
RS B : T
i :
= °s G
= 40 }+ s =
0|8
q Y e
O A S| ]
0 1 2 3 Very rare Every day
Fruit juice consumption (cups/day) Fruit consumption frequency

Fig. 6. Relationship between oxidative DNA damage in lymphocytes
(tail moment) and fruit juice consumption.

lycyclic aromatic hydrocarbons (PHA)E ®|%& th%
e & Yt gy e Rl e wed
& 94 U DNAY 3% 2SS AU &4 AAT
(reactive oxygen species)d AAAIZ o2 DNAE &4
A7 Aoz A Yt Fdog Qs &4F DNA
= 2234 (pregression) & AX Yoz A& =H
& H, o] o] {2 ] FAAEC] YL HES
gt ote] LAE 2 o2 Q3 AlgEo] u] R H]
8 "R ¥4 g1,

o] A 74A] comet assay® & DNA &7 FH79
HAE B giREY M3 dpddA A AA7F DNA st-
rand break® F7MtE A& dollAT DNA &4
s} o] 99 Jyf /% Ex £3E =52 ¥
AAAAE WX E ERG PP 22 B dpdAe
o ©]3 DNA €42 8150 99t gl AAS7t &
2 SilE 99 & dgvl AL FFHe= FUlet
Aoz Uehgth ol F430] BETE, FH& &

-
]

Y i

(o]

]

rie

Fig. 7. Effect of fruit consumption on oxidative DNA damage in
lymphocytes (tail moment). Error bars represent the standard error
of the mean, *: p= 0.05 significant between the two groups di-
vided by fruit consumption frequency, every day (n = 15), very rare
(n=18).
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EAE AL F8stn Yt®?

B dF giadxte DNA &35 WHRE 934
o] ABPAE BY o} FH] FgE TAT F HYH
BA S Yol A, o] ABAAIE U ol HolA] ¥kt
Z WHRe] £ UARIUSFE DNA &40 #3id &
F49] 9go] Y AR Aoz JAE ol £
AFolA FAxte] WHRe] Bl EAART £31e ¥ oY
2}, WHRe] 9% £ S48 §93 49 JguAE
Bel A 7]¢13 Aoz wrt (A} HAA]), FFAL)
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Fig. 8. Relationship between oxidative DNA damage in lymphocytes
(tail moment) and plasma triglyceride concentration.

Table 5. Pearson's correlation coefficients between DNA damage
(tail moment or tail length) and plasma lipid profiles

Variables T:il moment Tail length (um)
r p value r p value
Total cholesterol (mg/dl) —0.223 0.099 -0.199 0.141
LDL-cholesterol (mg/dl) -0.238  0.083 -0.235 0.087
HDL-cholesterol (mg/dl)  0.037  0.785  0.077 0.573
Triglycerides (mg/dl) 0.289*  0.031 0.282*  0.035

1) Pearson's correlation coefficients
*: p <0.05

4] WHRe] 37+ 2& Shimokata 50l 9sjx Bad
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