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ABSTRACT

Cigarette smoking is a well known risk factor for cardiovascular disease and has negative
effects on blood lipid and lipoprotein. Some of the associations between smoking and chronic
disease can be attributed to the less healthful lifestyles of smokers. A large body of epidemiologic
evidence suggests inverse relationships between ischemic heart disease and plasma vitamin C
and E concentrations. Smokers have lower plasma concentrations of these vitamins than do
nonsmokers. Smokers therefore need antioxidant vitamin supplementation. The purpose of this
study was to invesdgate the effect of antioxidant vitamin supplementation on plasma lipid
patterns in smoking college men. 24 subjects were divided into 3 groups of which were the
vitamin C supplementation group(n=38), the vitamin E supplementation group(n=8) and the
vitamin C+E supplementation group(n=§). The vitamin C supplementation group consumed
500mg of ascorbic acid, the vitamin E supplementation group consumed 200 IU of D-a-
tocopherol, and the vitamin C+E supplementation group consumed 500mg of ascorbic acid+
200 U of D-o-tocopherol for 4 weeks. We examined the plasma lipid patterns before and after
the vitamins were supplemented. The results obtained were as follows : In the vitamin C
supplementation group, the concentration of total cholesterol decreased significantly and HDL-
cholesterol increased significantly with the supplementation of vitamin. In the vitamin E and
vitamin C+E supplementation groups, however, there were no significant differences observed
with the supplementation of vitamin. Concentrations of plasma LDL, triglyceride, free fatty
acid were not significantly affected by the supplementation of vitamin in all groups. In terms of
plasma fatty acid composition, the concentrations of saturated fatty acid were not significantly
affected by the supplementation of vitamin in all groups. The concentrations of palmitoleic acid,
arachidonic acid, and docosahexaenoic acid, however, significantly increased in the vitamin E
supplementation group(p <0.05). The concentration of plasma linoleic acid significantly increased
in the vitamin C+E supplementation group(p<(0.05). The results of this study show that
antioxidant vitamin supplementation in smokers has a tendency to decrease coronary heart
discase risk in view of the plasma total cholesterol and HDL-cholesterol concentrations of the
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vitamin C supplementation group and fatty acid concentration of the vitamin E supplementation

group. (Korean J Nutrition 31(3) : 297~304, 1998)
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Table 1. The operating conditions of gas chromatogra-
phy for fatty acid analysis

Items Conditions
Instrument Hewlet packard 5890 series i
Integrator Hewlet packard 3396 series Il integrator
Column SP-2340 fused silica capitlary column

(30m, 0.25mm D)

Carrier gas  Nitrogen, 0.8 ml/min, split ratio=60 : 1
Oven 1607C for 3min, 3T/min up to 220
Injector 240TC

Detector(FID) 250T
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F A 2 =E A4y Ay € 42 ve C BEy
o FoAM 576.9mg/dI9t 589.0mg/dl, HlER E B3
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o Au F oz wjepb C BEgoiFolA 220.3mg/
d1st 192 1mg/dl, ®lEF] E B35 FolA 184.9mg/
dish 175.2mg/dl ¥ B3I 177.6mg/d12} 168.
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Table 2. Concentrations of plasma total lipid, total cholesterol, LDL-cholesterol, HDL-cholesterol, ratio of HDL-cho-
lesterol to the total cholesterol and atherogenic index before and after vitamin supplemented for 4 weeks

vit. C Vit £ Vit. C+Vit. E
Pre Post Pre Post Pre Post

Total lipid(mg/dI) 576.9 +38.7 589.0+29.3 591.4+68.3 5125+59.3 4498+86.1 519.1+41.1
Total cholesterolimg/dl) 2203+ 9.9 192.1+ 8.0 1849+104 1752+ 89 1776+ 7.3 1685+ 9.2
LDL-cholesterolmg/d)” 1422~ 97 1290+13.3 9404182 914+178 1258+163 103.2+140
HDL-cholesterolmg/d)” 464+ 41 627+ 6.1* 438+ 36 525+ 24 463+ 52 483+ 3.8
%HDL-cholesterol” 211+ 24 327+ 44 237+ 33 300+ 23° 260+ 46 286+ 2.1°
AJ? 38+ 05 21+ 04 324+ 09 23+ 05 28+ 07 25+ 06

Each values are mean £ standard error.
1) LDL-cholesterol : low density lipoprotein cholesterol
2) HDL-cholesterol : high density lipoprotein cholesterol

3) % HDL-cholesterol : HDL-cholesterol x 100/total cholesterol
4) Al 1 Atherogenic index=(total cholesterol-HDL-cholesterol)/ HDL-cholesterol

*Values are significantly different within group at p<70.05.

Values with different alphabets are significantly different in change between groups at p <0.05.

Table 3. Concentrations of plasma triglyceride, LDL, free fatty acid before and after vitamin supplemented for 4 weeks

vit. C Vit. E Vit. C+Vit. E

Pre Post Pre Post Pre Post
Triglyceride(mg/dl) 123.8+147 11464252 1250+254 11254263 11214252 1306 £22.1
LDL (mg/dh” 4062 £27.8 368.7 +38.0 268.6+52.0 61.1+51.0 359.4+46.6 295.0:£40.1
Free fatty acid(u eg/l) 589.4 +87.8 55094815 477.8%79.8 60.6+98.9 506.8+535 5409 £69.6

Each values are mean +standard error.
1) LDL : low density lipoprotein

All values are not significantly different within group at p<0.05.
All values are not significantly different in change between groups at p<{0.05.
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Table 4. Plasma fatty acid composition before and after vitamin supplemented for 4weeks
Vit. C Vit. E Vit. C+Vit. E
Pre Post Post Pre Post
Saturated
14:0 0.15 + 0.02 0.14 £ 0.02 0.15 £ 0.02 0.14 4: 0.02 0.12 £ 0.01 0.16 + 0.03
16:0 1.73+£0.18 174 £0.27 1.38 £ 0.19 1.52 + 0.28 1.28 + 0.07 1.60 £ 0.25
18:0 0.88 + 0.09 0.86 + 0.10 0.80 £ 0.13 0.80 . 0.13 0.68 + 0.08 0.83+0.18
sub-total 275+ 0.28 274+ 0.48 2.34 £ 0.31 2.52 -+ 2,42 205+ 0.14 259 + 045
Monounsaturated
16:1 0.19 + 0.04 0.19 + 0.04 0.08 + 0.02 0.13 £ 0.02* 0.13 £ 0.02 0.15 + 0.03
18:1 141+ 0.19 150 +£0.25 1.07 +0.18 1.24:+0.18 1.05 + 0.09 133+ 0.9
sub-total 1.62+0.23 1.69 + 0.29 115+ 019 1.38 :: 0.19 1.17 + 011 1.48 + 0.22
Polyunsaturated
18 2(n 6) 1.81+£0.19 1.85+0.26 142 + 0.20 1.16 :+. 0.19 1.40 + 0.08 1.72+ 037
18 : 3(n-3) 0.05 + 0.01 0.05 + 0.01 0.04 £ 0.01 0.04 -+- 0.01 0.04 + 0.01 0.06 - 0.01*
20 : 4{n-6) 0.47 + 0.05 0.48 £ 0.08 0.30 + 0.04 0.38 + 0.05* 0.32 £ 0.02 0.36 + 0.03
20 -3) 0.12 + 0.02 013+ 0.03 0.08 + 0.02 0.09 = 0.02 0.07 + 0.02 0.08 + 0.02
22 5(n 3) 0.08 + 0.02 0.06 + 0.01 0.04 = 0.01 0.04 + 0.01 0.05 £ 0.02 0.06 + 0.01
22 1 6(n-3) 0.39 £ 0.03 0.39 + 0.08 0.20 £ 0.03 0.26 + 0.04* 0.24 £ 0.01 0.26 + 0.02
sub-total 291 +0.26 297 £ 043 209 + 0.26 2.43 ~0.29 212+ 011 254 +0.24
né/n3"” 0.30 + 0.03 0.27 + 0.04 0.23 £ 0.03 0.23 .+ 0.02 0.24 + 0.01 0.22 + 0.01
P/M/S? 0.78 + 0.12 0.80 £ 0.15 1.02 +0.24 0.85 +:0.12 0.95 £ 0.09 093 + 0.23

Eachvalues(mg/ml) are mean +standard error, 1) n6/n3 : Zné/Z n3 fatty acid ratio, 2) P/M/S : polyunsaturated fatty acid/
monounsaturated fatty acid / saturated fatty acid, *Values are significantly difierent within group at p<0.05. All values are
not significantly different in change between groups at p <0.05.
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