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Abstract

The aim of this study was to assess the association between total vitamin A, retinol and B—carotene
intakes and serum concentration of total carotenoids in Korean male smokers and nonsmokers. Food
frequency and nutrient intakes of 64 healthy college students were estimated by the 24 hour recall
method and food frequency questionnaire and analyzed by smoking status. Serum total cartenoids
and lipid profiles were measured in 28 smokers and 36 nonsmokers. The mean total vitamin A, retinol
and B-carotene intakes of smokers were not significantly different from nonsmokers. However, B—
carotene intakes of the smokers who have smoked more than 5 packyears were significantly lower
than those of nonsmokers. Smokers consumed green—yellow leafy vegetables more often(P=0.005) and
fresh fruits less often(P=0.017) than nonsmokers. The serum total carotenoids of smokers consuming
the same amount of retinol and B—carotene as nonsmokers, 1.79ug/ml, were 17% lower than nonsmokers,
2.151g/m1(P<0.05). The lipid profiles including total cholesterol, LDL~cholesterol, VL.DL-cholesterol
and triglycerides of smokers were not significantly different from nonsmokers, however, the concentration
of HDL-cholesterol of smokers were significantly higher than that of nonsmokers. The serum
carotenoids concentration was positively associated with fruit consumption frequency in smokers,
and also was positively associated with green—yellow leafy vegetable consumption frequency in non—
smokers. There were no correlations between dietary and serum carotenoids for smokers as well
as nonsmokers. It was concluded that smoking could be inversely related to the serum concentration
of carotenoids at constant B-carotene intakes and smokers might require more B—carotene to reach
the same concentration comparable to nonsmokers.
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Table 1. Selected characteristics of college students by their smoking status

Nonsmokers(n=36)

Smokers(n=28) Significance

Age(year) 21.2+0.37
Height(cm) 172.2+0.86
Weight(kg) 62.6+1.24
BMI(kg/m®)" 21.1£0.33
Smoking history(packyears)” -
Number of cigarettes/day -
Alcohol(%drinker) 389

22.3+0.35" p<0.05%
17124091 NS
65.0+1.29 NS
2224038 p<0.05
38+0.6 -
176158 -
82.1 p<0.001

UMean *SE, Istudent t-test, INS: Not significant at a=0.05 level by Student t-test
YBMI: Body Mass Index, 5)Packyearsi Smoking years on the basis of 1 pack of cigarettes per day
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Table 2. Nutrient intakes of smokers and non-smokers

i Nutrient Intake'/day Nutrient Intake"/1,000kcal
Nutrients
Nonsmokers Smokers Nonsmokers Smokers
Energy(kcal) 2168 +113% 2493 *£195 - -
Fat(g) 52 + 5 61 £ 6 23 = 1 24 £ 1
Vitamin A(IU) 5101 =594 5474 *+918 2345 248 2289 +368
Retinol(ug) 33 £ 7 32 £ 9 156+ 34 95%x 23
p-Carotene(ug) 382 = 64 275 * 53 170 + 24 125 £ 24
P/S ratio” L1+ 01 1.0+ 01 - -

"Mean nutrient intakes of energy, fat, total vitamin A, retinol and B-carotene of smokers is not significantly different
from those of nonsmokers at ¢=0.05 level by Student t-test.

“Mean= SE

¥P/S ratio: polyunsaturated fatty acid/saturated fatty acid ratio

carotene A # %2 FF o] 51 o4l A wlFdAt 54.3%%8 Aol Aol Hd AF Aert FeH e
o w3 f-2]2 e 2 F&-& »yrHTable 3, Fig. 1). & B Arh(p=0.017).
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Table 3. Effect of smoking history on dietary vitamin A, retinol and B—carotene intakes in smokers and nonsmokers

) . Nonsmokers Smoking history of smokers(packyears)”
Dietary intake R
(n=36) <15(n=11) 1.6~5.0(n=9) >5(n=8)
Diet(unit/day) _
Vitamin A(IU) 5101 +594%% 7511 +1938¥ 4273 £781 4025 *1362
Retinol(itg) 25t 69% 372+t 103 381+ 197 178+t 158
B-carotene(lg) 382.1+ 63.9* 2563+ 77.9° 4340+ 945" 669+ 272
Diet(unit/1,000kcal)
Vitamin A(IU) 2345 248" 3114 + 771 1751 +347 1760 + 532
Retinol(ug) 156+ 34 133+ 32 87+ 50 52+ 40
B-carotene(ug) 170.1+ 235° 1262+ 419%™ 191.3+ 41.2° 482+ 267
YPackyears: Smoking years on the basis of 1 pack of cigarettes per day
2)
Mean+SE

INS: Not significant at @=0.05 level by Student t-test
“Values with a row not followed by the same letter are significantly different at =0.05 level by Duncan’s multiple
range test.

Table 4. Comparision of food consumption frequencies of green—yellow leafy vegetables and fresh fruits in smokers
and nonsmokers

Nonsmokers (n=36) Smokers (n=28) L
Food frequency - - Significance
Number of subjects % Number of subjects %

Green-yellow vegetables

Over 2 times/week 6 17.1 14 50.0 X’=7.86

0-1 time/week 29 82.9 14 50.0 p=0.005
Fresh fruits

Over 2 times/week 19 54.3 7 25.0 X*=5.65

0-1 time/week 16 457 21 75.0 p=0.017
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Fig. 1. Effect of smoking history(packyears: smoking
years on the basis of one pack of cigarettes per
day) on the dietary B—carotene intakes per 1,000
kcal for smokers and nonsmokers.
Numbers in parenthesis are the subject numbers.
Values are meanX SE. The different letters on top
of each bar mean that values are significantly different
(p<0.05) from each other in each group.
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Fig. 2. Effect of smoking history(packyears: smoking

years on the basis of one pack of cigarettes per
day) on serum carotenoids levels for smokers
and nonsmokers.
Numbers in parenthesis are the subject numbers.
Values are mean®SE. The different letters on top
of each bar mean that values are significantly dif-
ferent(p<0.05) from each other in each group.
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Table 5. Serum carotenoids concentration and dietary values of retinol and B-carotene for smokers and nonsmokers

Nonsmokers(n=36)  Smokers(n=28) Smokers/nonsmokers(%) Significance
Serum carotenoids(ig/ml) 2.15% 0.10 179+ 0.13" 83 p=0.031?
B-Carotene intake(ug/day) 3821 639 2753 +52.7 72 NS¥
Retinol intake(ng/day) 325 £ 69 320 * 86 93 NS

1)MeaniSE, IStudent t-test, ?NS: Not significant at @=0.05 level by Student t-test

Table 6. Concentrations of total cholesterol and lipoprotein fractions of smokers and nonsmokers

Nonsmokers(n=36) Smokers(n=28) Significance
Total cholesterol(mg/dl) 1683+5.2" 181.0+76 Ns?
HDL-cholesterol(mg/dl) 722130 958+6.8 p=0.003
LDL~cholesterol{mg/dl) 76.4£58 75.2£7.0 NS
VLDL-cholesterol(mg/dl) 19619 19.3*16 NS
Triglyceride(mg/dl) 98.2%+94 95.7£8.0 NS

"Mean = SE. ?NS: Not significant at a=0.05 level by Student t-test
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Nonsmoker Smoker
i D R D
BMI -019 0276 -0.02 0919
Dietary Intake
Energy 0.00 0983 030 0.119
Fat 0.06 0.709 022 0272
Vitamin A -017 0.335 004 0821
Retinol -018 0.301 -0.07 0.728
B-Carotene -0.14 0424 022 0270
Food frequency score
Green-yellow leafy 0347 0046° 006 0.759
vegetables
Fruits 005 0.763 0.38" 0.048"
Serum concentration
Total-chloesterol ~ -0.05  0.780 0.02 0.907
HDL -chloesterol 005 0.758 0.10 0615
LDL-chloesterol -0.03 0.871 -0.04 0.837
Triglyceride -0.13 0444 -0.15 0435
Vr=Pearson’s correlation coefficient
p<0.05
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