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ABSTRACT

This study was performed to investigate the effect of vitamin C and E supplementation on blood pressure, plasma
lipids, folate, and homocysteine levels in smokers and non-smokersof college male students in Gyeonggi Area. The
nutrient intakes were determined by a 24hr-recall method. The subjects were divided into six groups: vitamin C sup-
plementation group (n: smokers = 10, nonsmokers = 10), vitamin E supplementation group (n: smokers = 10,
nonsmokers = 10), vitamin C and E supplementation group (n: smokers = 10, nonsmokers = 10) , respectively. There
were no significant differences between the smokers and nonsmokers in terms of anthropometric measurements.
Systolic and diastolic blood pressure were significantly higher (p <0.05) in smokers than that of non-smokers. There
was no significant difference in energy and other nutrients intakes between smokers and non-smokers. In plasma lipids
levels, smokers had higher plasma triglyceride, LDL-cholesterol, VLDL-cholesterol, total cholesterol concentration
than that of non-smokers (p <0.05). HDL-cholesterol level of smokers had a tendency to be lower than that of non-
smokers. In smokers, Al, TPH, LPH were significantly higher than that of non-smokers (p < 0.01). Plasma folate,
homocysteine levels were not significantly different between smokers and non-smokers. The effect of antioxidant vita-
mins supplementation in smokers: In vitamin C supplementation group, HDL-cholesterol level was significantly in-
creased (p <0.01) and Al, TPH, LPH were significantly decreased (p <0.01). In vitamin E supplementation group,
HDL-cholesterol level was significantly increased (p <0.05). In vitamin C and E supplementation group, LPH was
significantly decreased (p <0.05). The effect of antioxidant vitamins supplementation in non-smokers: HDL-choleste-
rol level was significantly increased (p <0.05) and Al, TPH, LPH were significantly decreased (p <0.05) by vitamin C
supplementation group. Plasma homocysteine level was decreased by vitamin E supplementation group in non-smokers
(p<0.01). The resuits of this study showed that smoking had a tendency to increase plasma lipids levels that factor into
the risk of coronary heart disease. It is considered that antioxidant vitamin supplementation in smokers had a tendency
to decrease cardiovascular disease than in nonsmokers. (Korean J Community Nutrition 9(4) : 472 ~482, 2004)
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AL @) 1 AAo £35 0] Q& nicotine, tar 2
Aoz Qe Aelr V== free radical®] FEF o
o] WA AFES woln HY, WF, AF
LA AT RS 2 A T A8 TR 4E 4o
1t} (Anderson 1991; Ludwig & Hoidal 1982). 4o
2 Q% 7K AES ABE SV A Aksk AEHA
Z7tel o] glod, & AAE AlsER £ Alsl o
A BAE0] 48E o]F1 o) Fol g3t o] #F
o] XA A3} FX £o 7 whgo] [l AE W wt
/0] & AAsREY o] FUtE I webA AkgE &
Eg2rt 718 Bch(Mettlin 1984; Singh 5 1998).
il A7) MR AIEE &Aoo QF AU Atsd A
EY At STl 2 2 WS 571719 (Frel 5
1988) of, AHAg g Fxsty gatst Jdd &
73E U F Utk WD Foishs tuA
APAAEA DAFEF, A 2 1Y Fol g8 e
o olE AU - T JEA A¥ FHEE
AaA717) fe =83 A9t e Qi F E
¥} b (lipoprotein) ol sk AollA & ZHAHE,
HUE Xl (low density lipoprotein, LDL), AR5+
ol WA AR} Y @A e W
Y% At (high density lipoprotein, HDL)& 34¢
A #5244 ltHLewis 1983; Slone
1978). As#, 1AEF @ WAL 45 YA
A Qo % AA Fxo FA 9t ohg) Ao] A
AL FoF ¥R L3 GAL TRAAEHR dii}
£ sk 328 94E8 ddsie 83 gA 0l
A At = APAEHQ) AREES & 30% ©)/de]
HAdA 0T P IRAAHR F2Ut 52 o7 et
U 8% A TR IS RAAHRIES Aolel] FEg A
HHAE HHKang T 1987). At FdHE= o)
Aol o8 IS AR FA JAME 1 Y
o] 7ttty 3t} (Piyathilake % 1994; Nakazawa
5 1983). Piyathilake $(1994)2 &3} g | {4t
FEE FAT AFellA, FAAE] vFAAE viE A
7 QA SFo] 20.9% A 20T HIHRT, =
XA GF JEXE o g 3 AR 5 2000)
ANE FAF 75 EFsHs rRkee] 34 - 253t
T e AT Gat 0] 48.3% Hadhs A
#= Jepith g% SEAAHRIO] BAAAES fut
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et Al - stolst - Az - £33 - 473

k= Aol FHASNE M5 E oF 7HR] Aslet
A 71de] AAEL glor HF THAXEHRNE W] 9
3k oj8] A7 APH 1Tt Glynn £(1996) (James £
2004; Guido & 2002)2 tigte] Qe 3 A4 8
A F ZRAAHQ FE7F 34ty 2138133 Hoo-
geven 5(1998) FixreirlollA 13 FAAHQIES 0]
F4 ¢ 8y 59 207 A AR S 2Ask= A
o7 F=JP. Uty detx2AHGey 5 1987 Gey 5
1991) &= 8% nvjel] Cs} HjERI E 5] 38N 43
ol gz} o] #AE S-S HoiFa glod, Hlg]
C, vlep E 2 e} FhZRlo] FH3 Aojo] tiy A
v 49 #aAASe] A8eS oA sk &
Atsh HlER B AH7F 9AsE 2 A dds
& e &3t dokn wEEREA Akl vlel)
B AFH71 FAEAEY Giraud 519959 &3 &
APt vigl C, el E 2 X3 AFHo) blgaztel
FARIE E% vl C 2 vEl] E 5571 97) i
o ol& uleplol tizt Aeld Q7o) AA BIFF7t
Fastriy ek 1B R FAALe) vl FARLe] Hoka
AF S delsta Ao A3l FFS WS oz o
A= G4 QAL TRAAHRQ 9@ AAFEE B4,
Ak vElN S BE Fojgogn Pl At mx=
ggg BAslo] Fdog QF Ao 93PS AT,
A e gt FoF 2 ARFTRE

1z} Fh

o o o

1. ENGY 2

= A7e 715 24 MAsta ZisAtel] A8 F @
b gstgo e Sdeh o] gl A71HoR YA F
9 ok H83H 9k e A7E AR 309, viEd
A+ 30 e ez AAEH HEA ZARE 20009
102 29%¢ 10€ 23Uz AAEAT HEA Wgow
= AR 99 AFYHE 2ARII AT
< FAAe nlEAAE 44 el C B3 Foi7, viE
W E BF Foi7 % HER C9 ES HE BF gL
E 2435108 F 615 2% Wtk vlEk 3%

& vlely) C (Nature Made Nutritional Products, Vita-
min C 500 mg Supplement) B3 Fojo] vlek C 500
mg, HEM E (CWC, Inc KIRKLAND, Vitamin E 400.IU
Dietary supplement) 2% goio] vlel E 4001U, ¥
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& B Fojo] el C 500 mg® HIEM E 4001U%
o, ujeh 433717+ 20009 11€ 2Y%E 1149 30
U7kA] 477401k

2. 42N Uig XYY

RS YIIEE AEAE olgste] ZAlstgiom,

19 Fda A dels 24413 8738 (24hr recall me-
thod) & & FA1e] G344 AAFEHE ZARKICh 2o]
AFZAF A= CAN/Pro (Computer Aided Nutritional
Analysis Program for professionals, ¥54%3}5] 1998)
£ o]83lo] 1Y FHEHFS BAsIg oY FurEz ¢
=1 Foka7E 7217 (2000) 3 vl s}e] ool thd RDA
£ T33ich

AL B ERR- -

AAAS AR E FAE AR 23 AFAs) AF
AE olg3le] 74z AT AFe A3t °}25E BMI
[Body Mass Index: A& (kg)/A3m)E Faigit). &
& RS AdelelA 10+ o] F4& FH ¥ Digital
&3 (OMRON HEM~-705C, JAPAN) & o] g3} &3
sglon, AAL ke FEAl B.LA (Bioelectrical Im-
pedance Analysis, Bioelectrical Impedance Fatness An-
alyzer GIF-891, ZA$-Ego]d oz ZA3dch

4. BARH A

AEL AAZY of FHA] Aol AYslolon, ¥
% Triglyceride, HDL—cholesterol, Total cholesterol
FEE A AL/ (SPOTCHEM: Model SP—4410)
Z o]g3l B4l er, LDL-Z8AHE% VLDL-Z
ALHEL the# 22 Y (Fried wald 5 1972) 28
T35tk LDL-ZHAHE = FZe2eE-F92%/5 +
HDL-Zal2019). 94 3% 248 nlagsts e
o1§35lom, Buehring 5(1974)9) W& 4% W7
o A3l 2 AEe) o]&H Lactobacillus rhamno-
sus (L. rhamnosus, ATCC 3237)= AP sran
B BF wol ARZIRTE GAF #4148 vl folic acid
casei medium (Difco AD & AFE319129, 0%-€ 1 ng/1.5
ml Alel9] it BE §AE ARSS HlldA Y] FREE A
)27 g =] 2HAdsle] EFEJHOE ARSIt Y
& APA B FAAE i3] QA BAA] vir} viE B4
sl Hlwgo g HAXE2 FEENo] wE HFES
AR g3 3 RAAHAH AJAHIQ) 5 Araki
9} Sako9] "} (1987) & ol-g3lo HPLCE #4331t

ol T RAIAH] El27]E ammonium 7—fluoroben-

z0—2—oxa—1,3—diazole~4—sulphonate (SBD-F) $} @t
SHEFSI MY RS VI FHELS NN F
o] ¥FE2S fluorescence detector % 1t} HP-
LC+= 2719 = A28 SCL-10A system controller
(shimadzu) & AHE-3lo $=33}3]ch.

5 ME2d A Ny

A9 AB= SAS (Statistics Analysis System) pac-
kageE o} &3l131, 7} To FAWIEZF BEF TFARL
£ 7o, F I3 #FA HFE Student’s t—test
2 33t} A8AT £ 72 A52 Paired t—testZ
3o, AAAISA g} Asleka Az oA, At
A e

g 73

N

g

t A 3A1E Pearson’ s correlation coefficient
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1. NAY R UG

FaAs} vlEAAS AAANES vEd A= Table
1] AAEFATE.

o3z B AFL FARE 244 £ 1.84 33, 4
FAA7) 22.4 + 254 9o, A7 AFL 47 FA
A7} 173.4 £ 4.9 cm, 69.8 + 10.5 kgo) 1, BHIEAA}
172.6 * 6.4 cm, 67.9 + 10.7 kgo) QT A3} FFoz
Aaksl AR A=A (BMI, body mass index)E EAA
o] BMI7} v]&dte] vlg] w@go] 831 (Smith 1993; Mid-
gette 5 1993)E 2 9lon}, ¥H(1995) 9] A7} o] £
ATNME EAA7} 23.1 + 3.2 kg/m?, BIEART} 22.7
+ 2.9 kg/m’O 2 o7} YEE) ol F T AFY
o7t GRD A deo] Jrka Bt F57] Y ol

Table 1. Physical characteristics of smokers and non-smokers

Smokers (n = 30)  Non-smokers (n = 30)

Age (year) 244+ 18" 224+ 25
Height (crm) 1734+ 49 1726+ 6.4
Weight (kg) 69.8 105 67.9 + 107
BMI? (kg/m?) 231+ 3.2 227+ 29
Bodly fat (%) 164+ 4.4 161 33
SBPY (mmHg) 128.9 + 10.8" 1222 +11.3
DBP® (mmHg) 810+ 7.6 759+ 9.4
1) Mean £ SD.

2) BMI: Body Mass Index [Weight (k@) /Height (m?) ]

3) SBP: Systolic Blood Pressure

4) DBP: Diastolic Blood Pressure

n: number of subjects

*: Significantly different between smokers and non-smokers at p
<0.05 by Student'’s t-test



2] 2 F4x) 128.9 + 10.8 mmHg, 81.0 £ 7.6
mmHg, Bl&AA7}E 122.2 + 11.3 mmHg, 75.9 = 9.4
mmHg 2 FAZ} foA0 7 #4 velton(p <0.05),
ol F F AR oz Hukysg AHurEs) et
o] Z7I3tth= A+ (Rosenberg 5 1990) ¢} #H&HYE A
o7 HRtk FAAE0] sMpel v Gl o Het
1702 ZAME T, 3kl 3 g9 2 7o R &
F99 (pack—vyears) & At A7 FAE] B4 &4
g2 54902 AT

2. 9L MANH

FdAe) vl EAA
ble 27} 73ttt

FAS 3 =R v1Za $2ef wigh} oA AE M
ol S FA =, 1 G AF F3A e AH7 &
o} ole] wt FARLS] B# FFH o] vlFARtel v
3] ZolA9(Tillotson 5 1981), ¥ A7 2742 #+93
Ql AlolE ik dF AFs AP 2,543 + 688 keal,
HIEAA7} 2,461 + 862 kealZ A} oRb 2 AF
& VEMISIASE FoA” Aol gigle, viE] A A
He FARe A9 %RDAZ} 47.6 + 32.7, HlEAAY A
2= %RDA7} 47.3 + 3142 A& 50% v|wto s
A= Ao AU viEl C A3 A}
68.1 £ 63.9 mg, B]EFAA7} 93.3 = 139.1 mgl & #9J

oJokk YHIERE BHF A} Tar

Table 2. Average daily nutrient intakes of smokers and non-smokers

At - WA - sleliz} - PR - $73) - 475
29l zlolg BolA] gkghon} vlEFAALe] gFFo] oIzt
=okeh vlEl] E AHE F9A7F 168 £ 155 mg a—
TE, B]E427}F 18,5 £ 21.9 mg «—TE, %RDAV} 22}
168.4 £+ 154.9, 185.1 + 219.12 #AHS A3letw ¢l
Aot ohE G+ Bolton—smith £ 1993) ol gJabd EHe
ghaksl vlelel & vjel) C, vlelwl E9} 8 —carotene?)
AR 9EE FEZ FAA4Y A9 v FaztRy it
3} HjEhn A7 3] Wty Rusiied, B d7 2
= dishle S0 Aet vh(1995) 9] s} 7ol
27 F9Fel Aol gt o8 dUA: F F IR
AZER] 5o 98-S & 0= AZE: gnEehn
HIEF B,, AHe) AHZE A¥R, i 5%
2 FAxI} 1.21 + 052 mg, BIEAA} 1.14 + 051
mgl® %RDA7} 2t} 80.91 + 34.93, 76.11 = 33.71
2 ARk v|AR] &35 3, vEM] B A &4
Z7F 1.3 + 0.6 mg, BIF9AP}T 1.2 + 0.6 mgl &2 3+
9] RoH Aol glom, Pk AT FAA) 157.70
+ 90.27 ug, HIEARL 156.14 + 82.31 ug& %RDA
7} Z}2+ 62.88 + 36.11, 62.46 + 32.922 BRF] 70%
olstZ MHst Uk AuleliA elEZeHle] ik o
Atolut, 9lg] 54, olobal 5 ohE vlEl] B tiAlel
#Elo} glo] R ZEeo] AR o)2igt vigN S o)
AF #igh 9 2344 e zashe 13 RAIAHRQIES0)

Smoker (n = 30)

Non-smoker (n = 30)

Nutrients

Intake %BRDA Intake %BRDA
Energy (kcal) 2,543 + 688" 101.7 £ 27.5 2,461 + 862 98.4 + 34.5
Carbohydrate (g) 374.6 = 110.9 361.5 + 108.3
Protein (@) 720+ 195 102.8 = 27.9 742 + 28.1 106.1 £ 40.1
Fat (@) 68.1 = 259 75.7 £ 40.3
CPF ratio (%) 624:120:256 59.7:123:28.1
Vit A (2gRE) 332.8 + 2285 47.6 + 32.7 331.3 £ 219.6 473 +31.4
Vit € (mg a-TE) 16.8 = 165 168.4 + 154.9 185 + 219 185.1 = 219.1
Vit C (mg) 68.1 £ 63.9 972913 @3.3 = 139.1 133.3 = 198.6
Vit B (mg@) 1.47 £ 0.75 113.26 + 57.90 1.65 = 0.95 126.95 + 73.27
Vit B, (mg) 1.21 £ 052 80.91 = 34.93 1.14 + 0.51 76.11 £ 33.71
Niacin (mg NE) 167 £ 565 Q8.1 + 324 165+ 11.7 97.1 £ 69.0
Vit B, (m@) 1.3+ 06 89.9 +424 12+06 82.1 + 43.1
Folate (ugQ) 157.7 £ 90.3 62.9 = 36.1 156.1 =823 625 + 329
Ca (mg) 5304 £ 241.3 758 + 345 449.0 £ 176.0 642 £ 26.2
Phosphate (mg) 1,186.2 + 353.3 169.5 = 50.5 1,107.1 + 3720 158.2 + 53.2
Fe (mg) 10.7 £ 3.9 89.4 + 32.3 100 = 3.9 83.3 + 324
Fiber (g) 6.7 35 6.6 + 63
1) Mean + S.D.

n: number of subjects

RDA: Recommended Dietary Allowances for koreans 7th revision, 2000
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fakEle gltk(Selhub 5 1993). AR ERAAHRIS
AASH= vkSoll 27 3] QA JorElrt EF
A=A, o] & IRAAHQ FE7F Tkt g4
2] 3ol dET T2 & Qe AdFHEH 5
BAZER] 527t Zase] A8aAEe] deo] da
Bk BaE . 9tk (Haste 5 1990, Van Meurs J %
2004). Wby glRZepl, 4t el B, BIEN] By,
52 ujelgl AFFo] RS LI RAIAHJEFO|
b ik

G4 AFLEE BN A9 FAAS v FARREe)
& A2 Aot gle AL IRES ARl &
| SAdsk ¥ AFZo) viud 2 A tgyo]
]

7] wjo] Atz o)

3. 9T G TPNAHQID AAFQ S

Fdxte}l n)Edxte] 3 Fabsrel TRAZH4QL
AIZ~HIQIY EEE Table 33 Zith 8% At T2 &
AR} A9 4.83 + 1.90 ng/ml, B]1EAAS] A9 477 +
2.34 ng/mlZ &4 oJ5 A U QAt Fo] Ahdiths
B3 (Mettlin C 5 1984) ZH= 2] FoiRe ©hE 2
AQl 2ol itk THAAER! ¥EE 3, 1ZEAH

o]

Ol
K
>

3R off of

Ml oXx
[

&

we,

E8%, 18 #AeM Sk ATl iEd(Mogha-
dasian 5 1997), 8% 3RAIAERQ] F5E AR} 14.68
+ 4.34 pmol/L, B1EQAR} 14.45 + 3.73 pmol/LZ §
FAAS gFeE 3 AF(REA 2001) ¢ Zol A
Aol 7 FRAIAH]Q 5+ 13.87 + 4.42 p#mol/L, ¥
FAAR= 13.99 £ 3.96 gmol/LE ¥ A7} 2ol f2
el a0l HolX| eghe). FRAAHISY FAHAE
g o] Ho] A AT YubE o2 4~10 gmol/L
S A9 g sl ¢ (Moghadasian ¥ 1997) 8}, 5~15
pmol/LE& Aoz B A (Malinow 5 1989) 50l
Aok 7 AIAHRISY FEE §A9A7F 281.91 + 51.37
pmol/L, BlEAR7} 274.18 + 60.26 pmol/LE 97
]l Aole A ovt FAAL vFAART o & T
S BT AAHQJE ZTRAAHQN FFHOZ A
ska1, cirkst BAI7E 1o Ak A3 egle] #uAol
ATE L Jenl AAHQEEES olgd)] AdAAG] 9
FYEE Y A 9 AIAHR] $E7F 225 #mol/L
olsld A¢ A AY FF, 250~275 xmol/L Alole A4
W2, 300 gmol/Loldd ¢ ARFToE WA=
(EI-Khairy ¥ 2001) £ dFMEe SA93 vl&d#t

Table 3. Comparison of plasma folate, whole blood folate, plasma homocysteine, plasma cysteine between smokers and non-

smokers
Smokers (n = 30) Non-smokers (n = 30) t-value

Plasma folate (ng/ml) 483+ 190" 477 £ 234 0.121 NS
Whole blood folate (ng/ml) 39.38 £ 13.72 36.76 £ 11.12 0.813 NS
Plasma homocysteine ( zmol/L) 14.68 + 434 1445 £ 3.73 0.218 NS
Plasma cysteine ( zmol/L) 281.91 + 51.37 274,18 + 60.26 0.535 NS
1) Mean = S.D.
n: number of subjects
NS: Not significantly different at p <0.05 by Student’s t-test
Tabile 4. Comparison of plasma of lipids level between smokers and non-smokers

Smokers (n = 30) Non-smokers (n = 30) t-value
Triglyceride (mg/d)) 92.80 + 31.61" 77.27 + 23.69 2,154
HDL-cholesterol (mg/dl} 46.03 = 13.69 50 1083 —-1.245NS
LDL-cholesterol (mg/dl 118.57 = 38.30 97.65 = 25.47 2.492"
VLDL-cholesterol (mg/dh) 18.56 + 6.32 1645 = 4.74 2.154"
Total-cholesterol (mg/dl) 183.17 £ 4041 163.1 =100 2.214"
Al 3.37 + 174 237 = 0.79 2.861"
TPH 437 £1.74 337 079 2.861™"
LPH 290 £ 1.50 204+ 07 2.834"

1) Mean = SD.
n: number of subjects

*, *+: Significantly different between smokers and non-smokers at p <0.05 by Student’s t-test

NS: Not significantly different at p < 0.05 by Student’s t-test

LDL-cholesterol = Total cholesterol - (Triglyceride/5 + HDL-cholesterol)

VLDL-cholesterol = Triglyceride/5

Al (Atherogenic Index) = (Total cholesterol HDL-cholesterol) /HDL-cholesterol

TPH = Total cholesterol/HDL-cholesterol
LPH = LDL-cholesterol/HDL-cholesterol



B Al &3he Ao vepgrh FAAs) vEd
Al @3 At R ZRAAER £ T2 /oA
A7k ggledl ol FAgol AL WEe deE
7] wEolet AlrE, FAgo] 31 UL WEeE A
£2Q A77F B3ty Ak,

4. ¥¥ N3 Bk

FAAS} nlFAAe] % A4 F5E Table 401 AA
i3l

A TR F4APE 92.80 £ 31.61 mg/d), HlF
QAL 77.27 £ 23.69 mg/diZ FAA} FelHes ¥
Skom(p < 0.05), HDL-ZAAHES ol9 A7 (o=
1996) ¢k 2] fAHQ Aol e, FAA7} 46.03
+ 13.69 mg/dl, B15A=F7} 50.00 + 10.83 mg/dlZ &
At B AL B3t LDL-Ze2HE, VIDL-&
AEEE, F ZUSHES B¢ A HIFAA B %
stom, oA Aolg HATkp < 0.05). 49 /T
7FsdE 2714 23] A8 o8 A JEE s
£ AFEe] ARHe olE wgshe FHES A5
Al (Atherogenic Index) & §947} 3.37 = 1.74, vl&
QAZE 2.37 £ 0.792 FAAE feH e wor(p<
0.05), =3 FAx B+ THR3} AP 718 308 4
3§ A9 B3k J8¥dE XA TPHS LPHAA
= FAA A7 4.37 £ 1.74, 2.90 + 1.50, HIFAA7F
77} 3.37 + 0.79, 2.04 + 0.72% FARt frjdor
S FES BYHp <0.05). FAE vFAAl vl

p

(4

Rk - A - Spelis) - B - 373 - 477

%/3A%, LDL-Z#2~HE, VLDL-Zd2HE, F ¢
AHE 27 §9AoE =9kon(p < 0.05), HDL-&
AAHE FEE SAAE vEAA ] vl& e TS
BRAXTE folZQl zlo]E Bolx| Ygit). o|¢} o] EA
TEARATS] 7 ARl &S E Aolgka AR

.

5. QLo HIEN BF F9° OE T SN X IRAL
EjoIt AIAEIQl S

FAxte} v EA=Le] datsl vlel] BF A F£o]
Gt T2} ZTEAAHQA U AAH]Q] FE& Table 53}
Table 6 AA)8F33ch

FAAte] 7 GAare] Ag BE ol BE AF7 &
2ol zjoli= Gllel R TRAIAHR] FE= vER C
BZF0] 1357 £ 3.59 pmol/LelA 11.82 = 4.05 zmol/
L, ¥el) E B3370] 17.01 + 4.78 pmol/Loix 13.36
+ 3.04 p£mol/L, BIERR! C8 E B30l 13.46 + 3.99
pmol/LolA 1271 £ 556 ymol/LE Tha Zashs A%
£ Btk 83 AAHQ TR HER] C BEFo] 281.39
+ 39.83 pmol/LoA 264.05 = 71.03 gmol/L, HIEF
E B3] 268.00 + 68.18 p#mol/LoA 262.80 + 27.47
gmol/L, BIE! C9} E B3To] 296.35 + 42.68 xmol/
LolA 273.49 £ 70.31 #mol/LE HE AZ 7k} 793
A Aol flgle vlel C B3 el CYE B
FTolA AR T AA vebdrh

il o

Table 5. Plasma folate, whole blood folate, plasma homocysteine and cysteine of smokers before and after antioxidant vitamins

supplemented for 4 weeks

Vitamin C Vitamin E Vitamin C + E
Pre Post Pre Post Pre Post
Plasma folate (ng/mi) 442+ 135" 444+ 120 542+ 380 474+ 222 393+ 130 392+ 147
Whole blood folate (ng/ml) 36.78 £ 13.78 3465+ 9.18 3725+ 13.84 3626+ 883 4412+ 13.69 47.64 + 18.43
Plasma homocysteine (zmol/l) 1357 £ 359 1182+ 405 1701 x 478 1336 304 1346=* 3.99 1271+ 556

Plasma cysteine ( zmol/L)

281.39 = 39.83 264.05 + 71.03 268.00 = 68.18 262.80 + 27.47 296.35 + 42.68 273.49 + 70.31

1) Mean = S.D.

All data were not significantly different between pre- and post- intervention at p <0.05 by paired f-test

Table 6. Plasma folate, whole blood folate, plasma homocysteine and cysteine of non-smokers before and after anfioxidant

vitamins supplemented for 4 weeks

Vitamin C Vitamin E Vitamin C + E
Pre Post Pre Post Pre Post
Plasma folate (ng/mi) 430+ 1.25" 487+ 098 543+ 308 564+ 18] 457 + 240 460+ 1.74
Whole blood folate (ng/mb) 34.92 + 96.45 36.06 = 12,70 39.25 £ 13.64 39.63 = 10.43 36.11 £ 10.57 39.14 = 13.78
Plasma homocysteine (zmol/L) 1330 = 3.13 1351+ 262 1686+ 403 976+ 393" 1319+ 3.02 1298+ 237

Plasma cysteine ( «mol/L)

2590.74 £ 42.00 273.62 + 48.87 305.56 + 60.46 259.02 + 65.73

257.24 + 68.09 299.37 + 31.37

1 Mean = SD.

««. Significantly different between pre- and post- intfervention at p <0.05, p <0.01 by paired t-test
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ng/mlelA] 4.87 + 0.98 ng/ml, HlE} E BEFo] 543
+ 3.08 ng/mlellA 5.64 + 1.81 ng/ml, B]EFN CY E B
%70 4.57 £ 2.40 ng/ml°lA 4.60 + 1.74 ng/miioH,
3 38AI2EHQ) 5= eI C BET] 13.30 + 3.13
pmol/LolA 13.51 + 2.62 gmol/L, BJEFl E H&Fo]
16.86 % 4.03 gmol/LolX 9.76 + 3.93 pmol/L, HIEM]
C9} E BEF0] 13.19 + 3.02 pmol/LolA 1298 +
2.37 pmol/LF o0, BlEl E BEFoN fo7Hor 7
2849 ckp < 0.01). EF AAHRQ E5E vjEW C RET
0] 259.74 + 42.00 zmol/LelA} 273.62 + 48.87 xmol/L,
Hjell E R.3Fo] 305.56 + 60.46 ¢mol/LelA] 259.02
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7, Table 83} Z3tth.

Table

I B BPAL ST LETAA fel0al 2

ol& Holx] gskort
W% A% F 247} vjeh C wETO) 4150 £

A HE2

S A%e 8

A3, HDL-Z

10.34 mg/dIelA 51.90 + 7.88 mg/di(p < 0.001) &, H]
Bl E B370] 47.30 £ 16.01 meg/dicllA] 54.40 £ 6.80
mg/dl(p<0.05) & F2JAQ AojE B3, vlEM C9 E

B270] 49.30  14.28 mg/dIellA 55.90 £ 10.78 mg/dl

Table 7. Plasma lipids of smokers before and affer antioxidant vitamins supplemented for 4 weeks

+: Significantly different between pre- and post- intervention at p <0.05 by paired t-test

LDL-cholesterol
VIDL-cholesterol = Triglyceride/5
Al (Atherogenic Index) =
TPH = Total cholesterol/HDL-cholesterol
LPH = LDL-cholesterol/HDL-cholesterol

= Total cholesterol-(Triglyceride/5 + HDL-cholesterol)

(Total cholesterol - HDL-cholesterol) /HDL-cholesterol

Vitamin C Vitamin E Vitamin C + E
Pre Post Pre Post Pre Post

Triglyceride (mg/di) 86.20 + 33.12" 77.80 + 24.58 93,80 £ 2633 9310+ 2697 98.40 £ 36.67 94.70 + 27.31
HDL-cholesterol (mg/d) 4150 £ 1034 5190+ 7.88" 4730+ 1601 5440+ 680" 4930+ 1428 5590+ 10.78
_LDL-cholesterol (mg/dl) 11296 = 43.40 8034+ 3074 11804 £ 3857 10868 + 4575 12472 + 3574 11656 £ 35.41
VLDL-cholesterol (mg/dl) 17.24+ 6.62 1656 = 4.92 1876 £ 527 1862+ 539 1968+ 733 1894+ 546
Total-cholesterol (mg/dl)  171.70 = 41.17 147.80 = 26.44  184.10 £ 41.19 181.60 + 47.44 193.70 = 39.99 190.40 + 40.17
Al 352% 204 194+ 0.83" 332 184 238 097 326+ 1.46 247 = 0.78
TPH 452+ 204 294+ 0.83" 432+ 184 338+ 097 426 = 1.46 347 = 0.78
LPH 3.06+ 1.80 163+ 077* 285+ 159 203 090 280+ 1.21 212+ 071"
1 Mean = SD.

+, «+ Significantly different between pre- and post- infervention at p < 0.05, p <0.01 by paired t-test

LDL-cholesterol = Total cholesterol- (Triglyceride/5 + HDL-cholesterol)

VLDL-cholesterol = Triglyceride/5

Al(Atherogenic Index) = (Total cholesterol - HDL-cholesterol) /HDL-cholesterol

TPH = Total cholesterol/HDL-cholesterol

LPH = LDL-cholesterol/HDL-cholesterol

Table 8. Piasma lipids of non-smokers before and after antioxidant vitamins supplemented for 4 weeks

Vitamin C Vitamin E Vitamin C+k
Pre Post Pre Post Pre Post

Trglyceride (mg/di) 72.70 £ 18.80" 65,10 = 25.63 7700 £2789 7310+ 27.64 82002508 77.70 % 19.45
HDL-cholesterol (mg/d) 51.00 £ 1550 61.10+12.13" 4850+ 822 5480+ 1243 5050+ 813 5620+ 1035
LDL-cholesterol (mg/dl) 10896 = 21.65 88.48 £37.560 99.13 £2403 83.18 = 3536 84.60 = 26656 73.86 + 32.88
VLDL-cholesterol (mg/dl) 1454+ 376 13.02+ 5.13 1542 £ 5568 1462+ 553 1640+ 502 1554+ 3.89
Total-cholesterol (mg/dl) 17450 £ 26.34 162.60 = 36,51  163.30 £ 29.03 152,60 = 30.64 151.50 = 29.09 145.60 + 35.53
Al 267 = 104 1.78 £ 092" 240 £ 0.62 198+ 1.15 204+ 502 1.63 = 0.60
TPH 367+ 104 278+ 092 340 £ 0.62 298+ 115 304+ 060 263 £ 060
LPH 235+ 091 155+ 0.84" 207 £ 054 1.70 = 1.08 1.71 £ 0.56 1.35 £ 057
1) Mean £ S.D.
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AAEE 55 vlER C B330] 171.70 + 41.17 mg/dl
oA 147.80 * 26.44 mg/dlZ, B]ER] E BEFL 184.10
+ 41.19 mg/dlolA] 181.60 + 47.44 mg/dIE, BIEM] C
$} E 3T 193.70 £ 39.99 mg/dielA 190.40 +
40.17 mg/dIZ F2A zol= ot 53] vl C
BE TN FFAashe FF0] 34t

FNMARA Q) Al 7-9= el C BEP0] 352 £
2.04°14 1.94 + 0.83% vlell E BF70) 3.32 + 1.84
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BlE] C BE3TAM F23Q 2ol(p < 0.05)F Btk
o= ATFOIAMNE TR A7} vlEN] C B3
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A9 4.52 + 2.04914 2.94 + 0.832 A o] (p <
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£ Vel (p < 0.01), HDL-ZdAE1ES VLDL-ZF
AAEIE, S 29 AudAE JeRISItHp < 0.05).
LDL-ZE8281E2-& VLDL-Zd2HE, S49X% 42
&a3A (p <0.01) & HERISLS, VLDL-ZHAHES F
Az} oko) AAAAIE(p < 0.01) S VeIt 8% ¢
A AY Ak ko] AAFAIPp <0.0DE B33, 3
FEA2HE VLDL-ZH2HE, $49X%( < 0.05),
3 A2HIRJA (D <0.01) 3} o FREAE Btk

2% o B8

B aTE Fadel O 9% 2 A% 342 99 3
22 ohasy] skl AU B3 thEgel A 307,
HIEAA 309 APslel G 4F e Ak
93 98 9 SRR A4 £2S Sgsgon,

Fakshy vlgl BF Jo ARE AR fs) vlER!
C 2 HIER B 45 B2 B3 Fo8igick. 2 295 2

okt tha7 2ok dldRte] ¥ AR} 24.44), v
FAA}F 2241013, AL 242} 1734 cm, 172.6 cm,
AL 27 69.8 kg, 67.9 kg2 E YEIRtoH, BMI, A
W AR, AgRae 778 £930 2po)7) etk
T57] B4 o] e 42 A2 1289 £ 108
mmHg, 81.0 = 7.6 mmHg, B¥]EAx7} 122.2 £ 11.3
mmHg, 75.9 + 9.4 mmHg& &A1 8o w30
o 5 T BEF A Heled £} kA EE 241
3 A9 AL 70% rlvke AR 9 dAL v
el A lon, A 90% vvte R JHS dUae
ZHg, A&, HE B, HIE] By 31, 9FA HlEldl E9}
QA AFHFE AFH] 150%F 433y, FAAe} v
A} Alolel F2AQl zlol= ¢l

g A 752 AP 4.83 ng/ml, BIFARPL 4.77
ng/mlRy, 3 TPAAHR 55 ZAA7) 14.68 ¢
mol/L, HIEAA7} 14.45 pmol/LE YEPgOH, F F7H
o] FARI Aol PTE F A FdelA FAHAE,

Table 9. Correlation coefficient between anthropometric measurement and plasma level of lipids of subjects after antioxidant

vitamins supplemented
Triglyceride ch;eDsErerol chol]zsl;erol chZILezl_erol chczgsctﬂerol LPH TPH Al

Age 0.322" —0.006 0.086 0.322" 0.126 0034 0069  0.069
Height 0.359"* -0.280" 0.066 0.083 0.040 0137 0184 0.184
Weight 0.083 -0.176 0.032 0.359™ -0.003 0.053 0065 0.065
BMIY 0.391" —0.244 0.070 0.391™* 0.057 0.143 0392 0.192
Body fat 0.322" -0.201 0.150 0.322" 0.138 0.177 0206 0.206
Fat weight 0.365™" ~-0.226 0.152 0.365™ 0.139 0192 0229 0229
SBP” 0.443™ ~-0.189 0.082 0.443™ 0.091 0121 0174 0.374
DBP? 0.440™*" -0.178 -0.012 0.440™* 0.002 0044 0099  0.099

Values are Pearson’s correlation coefficient

=, *#x_*xxx Values are significantly different af p <0.05, p<0.01, p<0.001 by Pearson’s correlation

1) BMI: Body Mass Index [Weight (kg) /Height (m?)]
2) SBP: Systolic Blood Pressure
3) DBP: Diastolic Blood Pressure

Al (Atherogenic Index) = (Total cholesterol - HDL-cholestero!) /HDL-cholesterol

TPH = Total cholesterol/HDL-cholestreol
LPH = LDL-cholesterol/HDL-cholestero!

Table 10. Correlation coefficient between biochemical variables of subjects affer antioxidant vitamins supplemented

Total HDL- LDL- VLDL- Triglyce- Whole blood Plasma Plasma
cholesterol cholesterol cholesterol  cholesterol ride folate Folate Homocysteine
HDL-cholesterol - 0.012
LDL-cholesterol 0.962"* -0.210
VLDL-cholesterol 0.381™ -0.3207 0.337"
Triglyceride 0.381™" -0.320" 0.337* 1.000"*
Whole blood folate 0.074 0.276 -0.009 0.092 0.092
Plasma folate 0.109 -0.038 0.088 0.246 0.246 0.347"
Plasma homocysteine 0.177 0.000 0.142 0.282" 0.282" —0.200 -0.184
Plasma cysteine 0.071 0.036 0.043 0.141 0.141 -0.046 0.056 0.395"

Values are Pearson’s correlation coefficient

*, ++: Values are significantly different af p<0.05, p<0.01, p<0.001 by Pearson’s correlation
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