WG UALY &R 4(2) : 168~177, 1998
Journal of the Korean Dietetic Association

Fodol A%E AL P 43 et
$43 xzd WAL o

A FAA - A4
AN T Ao Aokt

Effect of Smoking on the Levels of Antioxidant Vitamins and Enzymes
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ABSTRACT

It has been reported that cigarette smoking increases free radical generation, which can also increase lipid
peroxides and deplete antioxidants. The purpose of this study was to determine whether cigarette smoking
and other lifestyle choices may affect serum lipid peroxide concentrations, serum antioxidant concentrations
such as tocopherol and vitamin C, and serum antioxidant enzyme activity such as glutathione peroxidase
and superoxide dismutase,

Dietary intakes were assessed by 24-hour recall and survey questionnaires from 48 male non-smokers and
52 male smokers. Overnight fasting blood was collected and measured for individual antioxidant status,

The daily vitamin C intakes of smokers tended to be lower than those of non-smokers, and the intakes
of both groups were under the Recommended Daily Allowance (RDA). Vitamin E intake was sufficient
for smokers and non-smokers. Serum lipid peroxide concentrations were no difference among all subjpects,
The serum e-tocopherol concentrations of all subjects were in a normal range, and they were highest in
mild smokers (p<0.05). Mean serum vitamin C levels were lowest in heavy smokers (p{0.05). The activities
of serum glutathione peroxidase and superoxide dismutase were not significantly different in smokers and
non-smokers,

In conclusion, smoking did not increase oxidative stress in heathy young men. However, it is desirable for
heavy smokers to consume more vitamin C than the RDA since their serum vitamin C concentrations are
relatively low.

KEY WORDS : vitamin C, vitamin E, lipid peroxide, smoking, superoxide dismutase. glutathione
peroxidase
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Table 1, Characteristics of subjects

Non-Smokers Mild Smokers" Heavy Smokers”
Sample size 48 7 45
Age (year) 21.3+26° 21.01+26 21127
Body mass index (kg/m?) 223126 222139 226130
Amount of cigarettes (number per day) 00 26134 18.0£5.7™
Drinker (%) 76.7 100 95.8
Amount of drinking (cups® per day) 1519 14114 27119
Regular exerciser (%) 5.8 66.7 625
Calorie expenditure (kcal/day) 25871416 2,5271500 2,7311407
(keal/body weight) : 38627 40.7+45° 39.0+25

" Smoked up to nine cigarettes per day

? Smoked ten or more cigarettes per day

¥ MeantStandard Deviation (S.D.)

“ Values within smoker categories with different superscripts (a, b, ¢) are significantly different at p¢0.05 by Tukey s multiple comparison.

Table 2. Nutrients intakes

Non-Smokers Mild Smokers Heavy Smokers
Sample Size 48 7 45
Energy (kcal/day) 2,108+722" 1,943+1,005 2,103+79%0
Percentage of RDA? 84.31+289 71.7+40.2 8411316
Protein (% of Energy) 1421440 17254 146438
Percentage of RDA 118118 129124 118412
Carbohydrates (% of Energy) 5861126 59.8110.1 58.0+10.1
Fat (% of Energy) 27.4+£38 22215.1 21.3+9.7
Saturated fat (% of Energy) 76146 58%+20 14430
(g/day) 17.8+£16.7 1371100 177198
Monounsaturated fat (% of Energy) 94+53 6.7+21 88137
(g/day) 23+216 1624127 220£140
Polyunsaturated fat (% of Energy) 58+3.1 58+20 5.9+39
(g/day) 136+8.1 1374100 1471136
Polyunsaturated fat:Saturated fat Ratio 0.8+0.7 1.0£0.7 0.851+0.7
Cholesterol (mg/day) 3014250 262+201 3011198
(mg/1,000 keal) 1554153 132494 156107
vitamin C (mg/day) 4531306 50.1+28.1 52.8449.1
(mg/1,000 keal) 21.5+20.1 257+11.8 252+176
Percentage of RDA 8241707 91.1£51.1 96.0:+89.3
vitamin E (mg/day) 123185 127+£79 1361108
(mg/1,000 keatl) 6.1+4.0 6.3+20 6.8+6.2
Percentage of RDA 123185 127£73 1361108
" Mean+S.D,
# Recommended Daily Allowances
Table 3. Serum lipid profiles
Non-Smokers Mild Smokers Heavy Smokers
Serum total cholesterol (mg/dL) 149.1£38.2" 160.2:£56.5 152.9+30.2
Serum LDL-cholesterol (mg/dL) 8811428 8444637 935+30.8
Serum HDL-cholesterot (mg/dL) 324127 5594189 4504135
Serum triglyceride (mg/dL) 98,7+42.9 92.5+31.9 108.5+41.8
HDL-cholesterol/total cholesterol 0.30+0.14 0.35+0.17 0.30+0.10
LDL -cholesterol/HDL~cholesterol 2.356+1.33 1.98+1.39 217£1.15

" MeanS.D.
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Table 4. Serum vitamin E, vitamin C and lipid peroxide concentrations

Non-Smokers Mild Smokers Heavy Smokers

Sample size 48 7 45

Serum vitamin C (mg/dL) 1.0240.55™ 0.8+05* 066042
Serum a-tocopherot (mg/dL) 061017 091%0.1° 0.79+0.18%"
Serum y-tocopherol (mg/dL.) 0.07+0.07 0.11+£0.05 0.0710.06
Serum total tocopherol (mg/dL)® 0.70+0.18 1.01£0.09 0.91£0.20"
Serum a-tocopherol/serum triglyceride)X100 0.62+0.43 0.97+0.51 0.73+0.38
Serum lipid peroxides (nmol MDA/mL) 0.56+0.17 0.4610.14 0.59+0.18

" MeanzStandard Deviation

? values within smoker categories with different superscripts (a, b) are significantly different at p{0.05 by Tukey' s multiple comparison.

Y Significantly different among three groups, p¢0.01
# Sum of a-, B~ and y-tocopherol

Table 5. Serum glutathione peroxidase and superoxide dismutase activities

Non-Smokers Mild Smokers Heavy Smokers
Serum glutathion Pgroxndase 317479 8+89 299+64
(nmole NADPH oxidized/minute/mL.)
Serum superoxide dismutase 3315 41209 30413
(units?/mL)
Y Mean+S.D.

# 1 unit=50% inhibition of superoxide dismutase activity
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19 AHAZE FAAL uiEFAA e vis) 47 &
2 A% Jepidey EAFHoZ 3ozt ¢l
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d HAFE FARTA FAYel A dgdA oA
19 A3 F oo 4y
3. @3l a-tocopherd FEE EF A EH
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A ¥9kT, 3| a-tocopherol =& AW F
A 222 Uy 32 F985F0 gt xjost
At € vgw C Foe 199 10709 o4
Fdsls ASol oE 2ol ws FAEA $tch
g4 HsiAE FEE 9o 93 Zol§ el
WA skt
4, 839 43 gdd@dg AASE superoxide dismu-
tase®} FABE-E A A3 glutathione peroxidase
< FQ0 ©& 2olE A YehlA gt
AEHLE A7 3 EA9 e Fdo] AW A
3t3 AE# 2 & 4¥E wAXE FAAT, ¥
HER C 227t FU22 A #iasy, ol AW
A8H AEYAE Z7HAA o AR 2@ fue
ZAA4 £ 2B FAAE vE CE 1Y 334
Q 55mg ol AHste Zol WY o Lo
g AoZ AlRHUC ¥o2 dHa A e 4y
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