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The Effects of Smoking, Drinking and Exercise on
Antioxidant Vitamin Intakes and Plasma Antioxidant Status
in Elderly People Living in Ulsan
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ABSTRACT

Body antioxidant status is an important factor in the prevention of many chronic diseases caused by oxidative stress,
especially in the elderly and is affected by health-related habits, such as smoking, drinking and regular physical activity.
The aim of this study was to investigate the relationship between these health-related habits and plasma antioxidant
status in the elderly. Plasma antioxidant status was examined by determining plasma levels of antioxidant vitamins
(vitamin C, A, E, 8 -carotene), total antioxidant status (TAS) and thiobarbituric acid-reactive substance (TBARS).
The subjects included 225 elderly persons aged over 60 years (63 males, 162 females) living in the Ulsan area. They
were interviewed to collect data on their general characteristics and health behaviors such as smoking, exercise and
alcohol consumption by means of questionnaires. Their dietary intakes were obtained by means of semi-quantitative
food frequency questionnaires (FFQ). The study population was divided into two or three groups according to their
smoking, drinking, and exercise status. The ratio of smoker, drinker and exerciser was 16.7%, 31.0% and 44.2% respe-
ctively. The dietary antioxidant vitamin intakes were not significantly different among groups of smoking and drinking
status, but tended to be higher in non-smokers and non-drinkers than in smokers and drinkers. Plasma vitamin C and
B -carotene levels were significantly higher in non-smokers, but plasma vitamin A and TBARS levels were significantly
lower in non-smokers than in smokers. Plasma TAS was not significantly different among the smoking groups, but
showed a tendency to decrease with an increase in the number of packyear. Plasma vitamin C and S -carotene levels of
the non-drinkers were higher than those of drinkers and past-drinkers, but plasma vitamin A, E, TBARS and TAS
showed no difference among the groups of drinker. All vitamin intakes of the exercisers were slightly higher than those
of the non-exercisers, but vitamin C intake was significantly higher in female exercisers than in non-exercisers. Plasma
B -carotene levels were significantly higher in male exercisers and plasma vitamin A, C, E, TAS and TBARS levels
tended to be higher in exercisers than in non-exercisers. These results suggested that change to non-smoker, modulation
of alcohol consumption and regular exercise could enhance antioxidant defences against reactive oxygen species and
might increase the likelihood of a healthier life span. (Korean J Community Nutrition 7(4) : 527 ~538, 2002)
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217 98] Uaks x91 /177 348 27183 9] 2
7 nFe7} AR ERPOE EHT Q) E8] xal
o] Fo A glo] HAS A AselM ¢, NGB
A A8 Pdu F HNEPYAR0 2 oFstm glon o
A wdase] ol Wsko] Ak} AEFA Z7tst B
o] tH(Ames 5 1993; Duthie & 1989).

QAL A AEYAZ oAE) U8 FAks} w]Ek,
27A, &4 5 o8 2450 a3 715 weln
glom, 714 & Qe kit wlehn E, Cs} wie} 7}
28 S a3 vlehlolct wlE B AE A B4
AARHE AEE7) 48 HIREHRTAS sk
WA AgEo] GALS BEAFE A8 s B
o|i1(Handelman 5§ 1996), vleld Cx= &4 A3
AT B4 o) o8 249 DNAS SBAAZE 28
2 3hu, w3 el B9 A FHE ARNA F=
7152 7V (Niki 1991), &3t ve} sl2€e AkARgt
o] e A9 AFMAS AAsk=Y AFH Aow ¢
A4 gtk ol At HlelEL Asatgo] o zhzt
9] A3} 7158 ASAA A 2B A A3 T3
Hi i 242 oAFE mRE /1N Ros LA
AtH(Frei 5 1989).

e dstzaht QAARS Falo] dArs) vlE) A
o] HA7F BE wi d39] At vjElle] 57} e
729 ol g, mEY W BASH AP So 29
RS} 7k, Wb 8% S4rs) eI S5 A
ol dFH TS AFAE AL o2 A7 AW o] T
7HRAel NER AF-EHI 9tk (Malone 1991; Shumidt
1991).

Al AEYAE Z7IA7]E Q9o gE fAZFe g9l
LEZ 3, AR, Aoy AL e & 5o &

74298 (Pryor 1991; Halliwell & Cross 1994), &Atst
dtao M3 B, ot &F, ¥4 2 353 &%
59 Ag5ETo] AokJi 1999; Pryor 1997). )& A&
T 9 AEgsH B 22 o o3 FH3] Wi}
7k gt Folth

FujArlelE o] AAREE AAST FRE 5 9
© w717t v o] A goly e wHE 2
ke F9s A&A 02 A dH(Mayne 5 1994). u}
2 FARRE vl EARE G A ksl Fekael o7
o] Z7terk. A= vjell A9l C7b T3 okalje)l U S

Yol AH3HAV 8 71299 57 & o] #Hg
AR Zast #Ho] QUvke AMIE 98 FAE0]
A A& ok Midgetts 5 1993; Nomura 5 1985).

AFe 47 E A EHEol 1~27)+ HDL FH2HE
9 FEE FVMIA WETHAES ddshs fols a7
7} 9031 (Rimm % 1996; Thun 5 1997), EAQ %] T
EF AR ¢gog A AFEe] d3aQls W
7} 9 eH(Gronbaek 5 2000). 129y ¢=2-S A4H
7} ol WA FAE 7HA I Qlo] iR SARlA
& 457} ok Toniolo 5(1991) 8] @l &Jshd &
& AF7F F7krE L3 FAEY 437 Z4s,
& A= vE C, Ao, B—carotene AFH}
o APIAE Rt D 3t} =3 <7 &L Ak
&t FEI71E sk AdItst s o] A3
3 Ha, o] Aks} AEHAE AAE] Y
Pk} nlElqlo] e sttty gt (Ward 5 1989).

%0 BHMWM e A 25 255 & B 254
Z7HE Ao dH e o AxY vEZ=ge} Mt A
2, xanthine, polymorpho neutrophil®] &3 EAJARA
o] F7tEo] Alxut A -] Artskrt Frksh A &
Absl ol Alel d3-S FrhUJi 1995; Powers & Hamil
ton 1999). Tyt o)9l= BiE AHGg oFe] 7
252 AU AAAAL gAatsl dolAAE ARl R
A A8 BAAE Berlin & Colditz 1990) L 2] 72
HE AT 5 Ao FeiA AtHLee 1995; Kiningham
1998). =3t A1 % Alel vlElYl Cs} ES] BEo)
AF Akt AE# A9} X AFISLE AAste] 52 &3
< MRAER=d] a37} AAHGleeson - 1987; Meydani
5 1993).

22 98] UetelMe =9 A7V S7HE w21
9] A%l 23 B o8] dTEC] o)FoA I Yoyt
FE UEAY & 5 4F A9 =08 FFdE AL
(Back % 2000; Chon & Shin 1998)1} okiteljel 38k
& A ARAAE QA8 (Kim 5 2000) o ##E™
RAE0] FF o|F2 3lo] Ik} g At A At
3} Ferdeel B¥E A7 A9 glek

ok £ AFelrE 4 X9 219 ksl dUudAa
FFIHE Aol dHTAL R A3}ehs] vy & Fato] A}
81 obgE &7, &4, 3ol wet Akt e ol
o7} JEAE ZARIRAL FogR 8] vt else
FAsE YA JWLHE TS, old dEFS nA=
GG Tl tish FRGS Lol ux} )
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EACHYR
5o, 85 9 THHA £F 5 A8SUel e s
s AL ) s JPh HE 2ALP]
g8 SAFAA GT wABAHBY FT 2] 29
el QA= 604 ol w91 22598 o A

o2 mh °

9 BEEALE ANST ZAARE AEZALE B9
Fdojiol wek FAe WEAA, 1217 T T}
B AFARE & Prle, $F01] deiE &
A3t sl $3A, METAL HALTAZ Yy
o FHEQA £ ool meE $5E Sk Al
THE £5& 57 9 APoR throl 2418 sk

2) No| ZAK

o] WAZALE 9130 A&, AolHa MEA] o8
HE HAZAE BRAE o] §31] ZAMISY A WA
of Slato] ZARBIROM, HEUA NEZAEAE P
3 vlerRlel 349 AL R BAY WIS FHA
2 zARIch

3. U NN gy Y

WEAEE AHEE 7] A 124 A% B¢ 228
] FEF 3190, o]EZHE o} TE Ao AeA
ol 283} heparin A2 Y tubeo] AL 47513
o}k A Y AL 47T, 3000 rpmolA] 2087 94 By
slo] e s ¥ vjEh C 2442 3 200 pxl
o) 0.75 M HERIA 0.8 miE H7lsty, Umxls &3
Iti2E ependorf tubed] LPro] ol AgALT F&
WEsle] ¥4 A7kx) -80C WE Bt B¢ A}
£33}

4. 4319y 2o

1) 7% HE G 5& 5%
7 vl C #4412 nlelwl C 24892 metaphos-

¢

o

24 - 284 - 743 - 529
phoric acidg *Elsle] WEAIA U AEES Fs 3
3000 rpmelA] 1023 94 Eelslel A AAsD,
2,4—dinitrophenyl hydrazine method (Pesce & Kaplan
1987) ol 2Jalo] £,

2) 97 HIEJOI A HIEDI E 5& 27

284 vlERRIQ] vlElY] As} HIEM] E & oA
n—hexane O E HIE}Nl A9l EE F%3% % o]E Bieri &
(1979)2] & 43t HPLCE &331%2en, 4
Al detectort UV absorbance detector® AH2-313) 1,
column? Nova—Pak C18 (3.9%x150 mm) column&
ARE-EFS 01, o] FA2 methanol : water (95: 5)& 1.5
mi/min®] #5& FASAL, IS 292 nmogi). o
o vlepy]l E9] §32 @ —tocopherold 33 HFEA
2 S48, vlel] A 2 retinold EFEAR
1 o] S

3) &% p-carotene & 5%

YO FHE] B—carotene & U BAL Bieri &
(1985) &} W& 5743l HPLCE &350, A3
BE P AR 225A] 5= 39tk Column
< Nova—pak C18 (3.9%X150 mm) column ©]%353
I, o5 acetonitrile : dichloromethane : methanol
(70: 20 : 10)Z 1.5 mY/min #&& AAsReH, 5—
carotene®] XFENE HPLCol FUsl] FFgHN
peak areaS W] slo] FFslgich

4) ¥ NI HNE B

g3 AR £ i3l A58 TBARSE
Ohkawa 5(1979) 2] W o2 Z3319ch I3 0.2 mio
8.1% sodium dodecyl sulfate $} 20% acetic acid 1.5 ml
£ Az ¥ & 412 F 0.8% TBA 1.5 mis} 254
0.6 mlE ¥, 95C water bathollA 1A17F T2k 71935}
Kok 7HE A% 537 B350 547 1 ml$ n—buta-
nol : pyridine (15 : 1, v/v) 5.0 miE Yo} 30%37F XEs}
Aok A-2elA 1582t 3000 rpmeolld 94 223t & A
AL st 1087 A2 A & 532 nmell
A FFEE S oW EFEA=R 1,1,3,3—tetra-
ethoxypropane (TEP) & AM-81gith

5) A% FJMLsY 5

3 T FYA38 LS trolox equivalent antioxidant
capacity (TEAC) %ol w2} £431= TAS kit (Randox
ADE olgdte] HAxERAz|Z S o] WL
Miller 5(1993) 9] inhibition assay W22 ABTS

ofj
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(2,2 —azinobis 3—ethylbenzothiazoline 6—sulfonate) ¢}
metmyoglobing H,0,2 A43AIZ o 24 AAJH ferryl
myoglobin radical species®}2] 43 2] 23] A=
ABTS radical cation®] E3%55 &33h=d 7]2& F1
or, 7 EP% JAFEE A8 &l 0] e TAts
Ae) ofell widsHA "k o] W Y F FAsbsHS

trolox calibration curveE ©]83}o] A3},

5 RE2A A FNS

%29 2= SAS (Statistical Analysis System) =
ZIH(ver 6.12) & ol &3] BAXNE siglen, BE A
BE Aledd, EF4, 9EASF 79 718 A%E el
A1, M AFL p < 0.05 FFoi ANOVA, Duncan’ s
multiple range test, t—test®} Chi—square testE AF&-3}

Qs AT BAL RAEAHR 20009 SHETEFAT
A & w9 Agke] o) Fdae]e] A8s A7
glo] sl whAgEks] AELF AL B4 T2 RS
ol gale] Bl on, a3l g AHAR, EF T
Abebsd, AAdeE F5, 83 vjER 5538 A

(=}
A} ZAR= Pearson’ s correlation analysisS ©}£3}3it}

HAZAA}, 87.9%7F HIFAAE A FAbxqlo] o
el vis) FaAztet FA FAAEY vl go] Eith @
AEAA F FF FAMuFE 15.9708], FAHL
49.5\30190 1, AAEFAA s HE FAMEITE 125
7], EAEE 365002 WAl FAAte] FAYo| A=
FAze) g fdFoz it

29 SFAHE ZARE A3 FAwle 49.2%7}
AALTA, 33.9%7F H1&FA, 17.0%7) BALFEAG L
W, AT A$ 13 FF 5Fo] & 40 mlY &
FLS A3k Aow AU Rl Aol
24.2%7} BALFAL, 73.9%7F v1&FAL 1.9%7 AL
FAG o H AASTA] BS 13 HE F2°] 235 mi
9 43S AFsl= Aow Yeh} 2FA19] Hlgol &
A7} jztiet 2n) A% w3%keH, 13 B ST 94
A7t A R foFH o Eoktt

At e F FRHo R $ES vy gt EX e
Qe 45.8%, AL 43.7%0)10eH 13 ¥FATE
Al e] Aol HiE 728, ARl Aeds oF
58% AEZ Fizle] xolz} (Asich

Table 1. Distribution of the elderly by health-related habits

Males Females Total
E]I_[ 9{' ﬂé& Smoking )
Yes 27 (45.8) @ (57) 36 (16.7)
1. o7 Lolo] A HE O ZA 8% O o5 AW No 13 (22.0) 138 (87.9) 151 (69.9)
- CT B0 =L X HG, 6T X T0 B Past 19 (32.3) 10 ( 6.4 29 (13.4)
ZA} AR A9 604 o1 =9l B B2 pdnking T
= % 639, oA = 162902 F 22590|qlor, ¥t Yes 29 (49.2) 38 (24.2) 67 (31.0)
H|- &2 oF 28%, oJAke H]-&L 72%0]300H, 25, &4, No 20 (33.9) 116 (73.9) 136 (63.0)
$EAH 5 APV F@] g A8E Table 13 ST 0O 3L B
- N Exercise
Table 2¢] 211/\16}?‘;'119}. SIS i*}fi A} bl Ves 27 (45.8) 69 (43.7) 96 (44.2)
Bl EAAG T, Azl ¢k 5.7%7)F AAFAR}, 6.4%7F 1) Number of subjects, ( ): % of subjects
Table 2. Characteristics of health-related habits in the elderly
Males Females Total
Smoking Number of cigarettes/day 159 £ 9.80" 125+ 4.9 46.6 £ 120
Smoking history (pack —years) 49.5 +9.80" 365+ 143 152 £ 11.9
 Dinkng frequency of drinking
Everyday 12 (41.4)7 7 (18.4) 19 (28.3)
5-6 /week 2(69 0(00 2(30
3 -4 /week 2069 4 (10.5) 6 (9.0
1-2 /week 7 (24.1) 7 (18.4) 14 (20.9)
>2-3 /month 6 (20.7) 20 (52.7) 26 (38.8)
Amount of alcohol at once (ml) 400 + 29.0"" 23.5 + 16.1 309 £23.8
" Exercise Duration of exercise (min) 721+ 506 ¢ 577 459 618 +775

1) Mean = SD, 2) Number of subjects, (

): % of subjects, **: significantly different between males and females at p < 0.01 by t-test



Table 3. Comparison of antioxidant vitamin intakes among the different groups of smoking status

Smoker (N = 35)

Non-smoker (N = 147) Past-smoker (N = 28)

Intake <75%RDA? Intake <75%RDA Intake <75%RDA
' Male 1080+ 1558™  36.0° 1105+ 67.5 30.8 988+ 67.4 21.1
X:; Female 634+ 559 556 1062+ 929 29.9 177+ 1021 300
_______________ Total .. %62% 1871 412 1066+ 908 300 1053+ 797 241
o Male 6377 + 4934 480 8206+ 671.8° 462 6489+ 4350 474
(ZZQE) Female 4042+ 382.1° 77.8 5997 + 4763°  59.1 8360 + 7232° 60.0
. Jofal 5759% 4727 889 6196% 4976 580 7134 5458 517
"""" T Mdle ol6=  7* 537+  653% 747+ 44
R(e;'g" Female 270+ 243 502+ 458 516+  49.6®
Total 524+ 428 505+ 47.5 668+ 467
______________ Male 33080+ 27205%° 43790+ 36635 32508 - 2a308%
A '°(°'°1)e”e Female 22055 + 2284.3° 3051.8 + 2555.1% 4191.1 + 3773.3%
“9 Total 3016.2 + 2625.1 3166.8 + 2679.6 35763 + 2920.3

1) Mean £ SD, 2) RDA: Recommended Dietary Allowances for Koreans, 7th revision, 2000
3) Percentage of subjects whose intakes were less than 75% of Korean RDA
abc: means with different superscript letter are significantly different among groups at p<0.05 by Duncan'’s multiple range test.

2. Z9 YEHC| GB BN YL HH A
Ao} IFEH

A =Q0E FAE vt AEAA, nlgaat 7
AFAAZR o] Fadst FUdi AHFE ol x
ZAM O R FARE A#E Table 3¢ #AABITE FAts}
BlEl] F HlERR] E9] AH#EE Polfogs £40] of
2902 ek Co} vl A9] AR BHElET ARE,
223 F W] A9 HAHFE ZARIGICh vlEk] Co) 3
TAHZE FAdH e A Fdell fA 2pole Y
ERR] dgtont v FAAE SR vER] C 43
o] ¥ L BT, olF A= ARRloAN HS:
FRE[A ebdet vieb AS] BRAHZE vjElY Csb
R 2 Bl EAxE EAxkRoh veb) A9 3 o)
T BFE Heloy fF0AE gtk el
eE dRbe} o2F 9l BFOAA B EART FAR}
Blaix HlEll A Aol 2 APl Q& oE YE
ok ey FAFAR] 729 viEh Co} A AFEo) ¢
A FAARTRE £1, vEAA R W kg, oz}
T HFARAEG 54 veht 489 Ade AWE BolA
23kt 2000 73 AHFE F= FEAFS viw
A AR 75% olskE Ak Algre] $7t HlE C
g Agele BlEARE 30.0%, FARANNE 41.2%2,
HERl A Afolls gAheele vlEAxE 46.2%, &
AL ME 48.0%, oIRbrd e BlEARIME 59.1%,
FARAME 77.8%2 FATMA tha & 202 Y
257423

Cade & Margetts (1991)2] 947 w=4d &4 v}

Has 3

Flol FE& Fof FARL v1EARE L dAabg} vlEh
o] AH FFo] Bz Fglon, o) A= B A7)
AR A3E HolFqITh. B —carotene AFHF Al BIE
AA7F FARRG & AEgE B 01 retinold WM
FAA S AES RIAT o= FYHQ Hol=
HeRFR] ettt /el webAE vlEl C, A, retinol®}
B—carotene BF @A} xR} dFH o] E9kvh

g3 U £ s (TAS) S BlEAAME 1.09
mmol/L, ¥IAIAME 1.12 mmol/L, FAZAR =
1.11 mmol/LE AN 1.30~1.77 mmol/Lel} H)aH
B TelA Ao Wgkon, 7+ F1kl 94 x}
ol A2t FA7} xRt E34cH(Table 4). % A
AIEHE (TBARS) S5 FATA BlEAT) vl
Fo A%E B3, G20 xR E9kch(Table 4).
Brown 5(1997)8 d7INE FAoz Qs xdzat
o] ks Bysky glow, dwkAdow Fdw
2& s 2Byt SR fElzize) Su1stkn,
o]2 A& A FAslE2] sl TBARSY ¥%7 &
VR Aog BaET Q)

2% e C FE0) A= 6.0~20 me/l (0.034~
0.11 mmole/L)°]™ (Pesce & Kaplan 1987), 2lo]ej|A
40 mg/day ©l3<] Hlel] CE AF 5 Hd 4~14 mg/L
9 Y FE2 FATTL k. 2 Q7 A3 vjEwl .Y
TEE &G A4 11.24 mg/loly, Edze] A%
5.93 mg/LE FAA] 4 vl C 5571 fo3oz 4
St} ©]i= Bolton—Smith $(1991)2) A%} Faruque
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Table 4. Comparison of plasma antioxidant status among the
different groups of smoking status

Table 5. Nutritional status of antioxidant vitamins in the different
smoking groups

Smoker Non-smoker Past-smoker
(N=35 (N=147)  (N=28)
. Male 5.43 +524"° 7.57 + 447° 624 + 4.47°
(r\;';i) Female 7.38 = 4.78° 11.59 = 504° 12.65 + 4.53°
Total 593 +513 1124 +511 853 * 540"
© Mde 313+085° 283083 274+058
(r\;g/EU Female3.83 + 1.39 3.79+ 158 3.80+ 1.68
Total 331+005 371+155 313+12
7 Mdle 044%014® 033+011° 039 +013%
(r\r/]';f‘u Female 0.39 = 0.12%° 0.36 + 0.10° 0.46 * 0.16°
Total 043 +0.14° 036 *0.10 041 = 0.15"
T Mdle 0141010° 015+012° 015+ 014
8 (Cr%o/ﬁne Female0.16 £ 0.18° 030 + 0.19° 0.30 = 0.21°
Total 0.14+0.11" 028 =019 020 + 0.18”
T T Mdle 105+017° 104+017° 115+ 014
(m::osl jy Female 1.06+ 009 1.08=0.10% 1.04 x 007°
. Jotal 112£016  109+011 111£013
 I8ARS Mdle 007 +0.05° 008 +005° 006+ 0.03%
(nmotes/mgFemale 0.05 + 0.02* 0.05 = 0.02* 0.04 = 0.01°
protein)  1otql  0.07 +0.04° 006 + 0.03° 0.05 =+ 0.03
1) Mean = SD

abc: means with different superscript letter are significantly di-
fferent among groups at p <0.05 by Duncan’s multiple range
test.

xyz: means with different superscript letter are significantly di-
fferent among different smoking status groups at p <0.05 by
Duncan’s multiple range test.

5(1995)¢] AT A GAh= F R o]F AFME
FAA7YT vjEAzte] vl 3 vle C 327t 424
o7 Wi}

8% B—carotene FEE HIEN Co} niFHAZ v|&
Aol A FAAHL} Aoz Hdn, 3 vEwl E
FEEE Tl Zol7b YRR otk dRid o ¥y
% tocopherol?] A= 5~12 mg/Lely B (NRC
1980) =31 Q1o & A9 A= BE oA 3 8
7 HlEl E 5571 ARG Woka, n]EaRtel|A
10.9 mg/L, &A=t 9.9 mg/Letr B33 Bolton—
Smith 5(1991) 8] A+ ARG @2 FFolqth &4
7 8% Fatsl el Fxe B o] AFEe] =9
(Allard 5 1994; Handelman & 1996) &d#ke] 3%
A3} e ] 27t v EAARY Yok A7 £
o @& izt gloka sh= 5 A3l AfolE Hola 9
<t ol FaFol FAVITel 23t zlolol] wE Ho
Z AlgER, FAxY] B¢ kst vjEll R0 #ae
Sl 2 sl U1 Akt AE# A diEshr] Yl Ak
3} 4% AR wEolzta stk

Deficiency Marginal  Normal
<0.2 02-04 >04
Male 9 (346" 6(23.1) 11( 423)
Smoker Female 2 (22.2) 0(00) 7(77.8
Total ___1_1_5(_3]._4) 6(17.1) 18¢( 5_1_.1_12
Vitamin C Male 2 (15.4) 2154 9( 692
(mg/a) [ NOM™  pornle 10 (7.5 2( 15 122 ( 91.0)
smoker
ToTc_lI_____]_Z.E_F:i._Z_)____d (27) 131__(__8_9_.]2
Past Male 5(27.8) 2011 1161
Qst-
smoker Female 0(00) 0(00 10 (00.0)
Total 5079 2(7.1) 21 (750
<0.1 0.1-03 >0.3
Male 4 (16.0) 21 ( 84.0)
Smoker Female 4(44.4) 5 ( 55.6)
_________ Tofl_____...B@8) 2765
Vitamin A Male 6(46.2) 7 (538
g/ |NOM™ b ie 39 (29.3) 94 ( 70.7)
smoker
________ Io’rol __________9?_5@9;8) 101 ( 69.?2
Male 5(29.4) 12 ( 70.6)
Past-
Female 1(10.0) 9 (9.0
smoker
Total 6(222) 21(77.8
<05 >05
Male 24 ( 96.0) 1(4.0
Smoker Female 70778 2(22.2)
o Total ‘?’_]_E_?l'_%).___ 3( 8.8)____
Vitamin E Male 13 (100.0)
(mgrdd [N odle 115 ( 86.5) 18 (13.5)
smoker
ol (En  18029)
Male 17 (100.0)
Post-  romale 9 ( 90.0) 1 (10.0)
smoker
Total 26 ( 96.3) 1(37)

1) Number of subjects, ( ): % of subjects

84 retinol®] A4HEAE FAR= 0.45~0.80 mg/L, 4
A= 0.34~0.75 mg/Lekal 3la1 (Pesce & Kaplan 1987)
HER AS] JRelE BT o ¥4 retinol FE7}
0.1 mg/L olslold 94448 APFFE, 0.1~0.3 mg/Le &
AEY, 0.3 mg/L oldold Aol &3icky sk 2
Aol 2] A retinol®] 57t F92k] 3¢ 0.43 mg/L,
HEARL) Aol 0.36 mg/LE FAA A F-Ao
2 %oy, 25 79 HAFE 0.3 mg/l ooz J
el &t ont HlEAR A 0.59 me/L, SR
] 0.60 mg/Lety ¥.113F Bolton—Smith $(1991)9 ¢
T 8l EAA A 0.56 mg/L, FAANA 0.54 meg/LE}
3 B33 Faruque 5(1995) 8] A+ Ay} e 5
olgiedl ol £ A7V =91& tde® 3157 WEL



Z AlgE. 84 vjEl A F59 EYXEE 2N A
HIEN] A7} A9HE A0% BuHE 255 (0.1 mg/l
ol3h & 7Kl AL MR Ioy BAASFF(0.1~0.3
mg/L) ol U= A RIEa7) EAFNMEY B EA T
oM EUTE o) AFL Al US FEA|0 oz}
M Rig2 FARAA RIES7}F F3THTable 5). H
Bl CY Afele FHE Fie o 83 %)
0.2 mg/dl °l3kg APYFE, 0.2~0.4 mg/diE sHAIAF O
2 Wget 2 A7 I vlER] Co) RETE A}
& A3 AYrER SAFRTE A AR gt
FAALA vl EAReIA Bt wokoH, A e
AR RIESE v FAAIA E9H(Table 5).

YU 5 mg/L o3t AYFFOE 5~12 mg/LE
HAE Fshe vER EQ) A¢ IR 96.7%9)
oz}-2le] 85.3%7F 5 mg/L ©)3E vEh} Huiyow
HER E 357} @A vgkod, 83%% 0.5 me/dl o]
31 FFFE] AR HIE7E FARIAE 91.2%, ¥
FAANME 87.7%2 BHIZARRT FAR A QLo
o, e Sl AR RiEgE FdalldE 8.8%,
HFAA A= 12.3%F v EARI A F£4THTable 5).
BHE S 4 = 2l A el R

wel 3hFel gl & e 9 ow I
(pack—years) ol W&} 39AZ Yrole o 8
8L pack—years 40 o] 3971 20 ols}
AeHEY feHoz doky, ¥R AR
Fsts 7 FAKHA pack—years 40'd 14l 7
71 20 oJER! AtrTh fojHow WUgton EdY
o] F7VEFE A A ¥o] Yelda glol(Table 6),

Nl
o
=
g

o AL oo

i

off 2 > o N

2w -

254 - 7143 - 533
87 ZE Ak AEY A7} SUkskd XA RE) &
7¥ste] FAAZ} vl FAREY 8% 3R A 5571 &
Ao g Folxltky BW3F Brown $(1997)8) |+
TARE %S Holn itk I3y E% HlEl wEE=
HEM C, A, E®} B —carotene 25 pack—yearsol o}

2 A& HolA sk

3. F YHA B2 Q0% IYL MY A
Mo} JYYE

STl wE A3 i) AR vad Ax
HJE}] C9} B —carotene AFH S T3kl F22Q) =jo)
E Y = o A0 B —carotened 3234.2
pg/dayol 3, vlEFANME 3246.6 pg/dayE Hl&
FAZF SFART £ A% RYH(Table 7). 234,
HIE C, HIEFY A%} retinold H] 3t A BT} 252t
oM okt £& AFTE HAEd FYHo)AE gt
Toniolo 5(1991)¢] A7 Q& dze 3= #HE

ER- LR

Table 6. Effects of pack-years on the plasma antioxidant status
in the smoker

Pack-years <20 20-40 >40
(n=10) (n=14) n=11)
Vit C (mg/L) 6.23 + 3917640 + 6.13 4.83 £5.30
Vit E (mg/L) 349 +£1.13 3.10+ 074 3.37 +1.38
Vit A (mg/L) 045+0.14 043 £0.16 039 +0.12
B-carotene (mg/L) 0.16+0.19 0,17 £0.14 0.11 = 0.06

1.21 £0.22° 1.10 £ 0.13* 1.06 + 0.08°
0.08 + 0.05° 0.07 = 0.04® 0.05 + 0.12°

TAS (mmol/L)

TBARS

(nmoles/mg protein)
1) Mean = SD

ab: means with different superscript lefter are significantly differ-
ent among groups at p <0.05 by Duncan’s muttiple range test.

Table 7. Comparison of antioxidant vitamin intakes among the different groups of drinking status

Drinker (N = 65)

Non-drinker (N = 131) Past-drinker (N = 13)

Intake <75%RDA? Intake <75%RDA Intake <75%RDA
‘ Male 1202 + 1470" 143° 809+ 663 526 N2 665 300
X‘T:; Female 1075+ 1045 316 1054+ 883 304 321+ 245 66.7
e Total 129* 1284 242 1019+ 858 86 930+ 680 ¢ 385
. Male 7333+ 5441 429 6658 = 602.2 632 5872+ 190.6 300
Jg% Female 5604 + 466.4 63.2 6267 + 5048 58.3 2659 £ 164.6 1000
Total 633.7 £ 504.2 54.5 6322+ 5174 50 . 5180+ 2272 462
""""" T T Mdle T T T ee7 479 T T T T as6+ 568 732+ 445
R(e;';‘;' Female 563+ 586 464+ 404 544+ 149
Total 607+t 542 477+ 428 689+ 399
""""""""""""" Male 38055+ 30126°  3457.6+33064% 20183+ 10170%
A 'C(Cl'l“;’)e”e Femdle 28132 + 2461.1® 3011.7 + 2707.2% 1200.2 + 2048.0°
Total 3234.2 = 2731.7 3046.6 + 2787.3 2521.8 + 12355
1) Mean + SD

2) RDA: Recommended Dietary Allowances for Koreans, 7th revision, 2000
3) Percentage of subjects whose intakes were less than 75% of Korean RDA.
abc: means with different superscript letter are significantly different among groups at p <0.05 by Duncan’s multiple range test.



534 - A9 ]l AT W sl 4ok A Bl

&, HEtY E Ad3H o= AddAT %i%iour HlElTl C,
B—carotene AFH g &9 AHBAE 7Rty slglon,
Kesse 5(2001) 8] d7odMe= &32E HHPo) S8
5 #ElE, vlelRl B A#%2 Z718t Wb, B —carotene
9] AFHFE A3y, viel Col AL F7st)
Zashe 482 5oy B, ol B 47 2
HeF A A4S Hojx Atk 200030 72 AHE
Sl FUuy vlwA) AR 75% o)skE AF
e AR 7} iRl Col A 2% SFAolM BT} H]
S7ANA 23] B ZoF Jelgch

g7 & "V‘Pﬂ'—a\_ e TrJ’g Aol ot &
FAIA F& AE B oH, S5 Aol #Aglel B

J

< oM ‘4%}7} ofAtRTE & o] UNTHTable 8).

3 AARURE F5 AN foHolE PR 854

X7t vl gFAtel vlE] ¥ Ao) e, ol ¢=
< FEAY SFAIN &8 A2 vlAA] ob= Aol b
& 8o R ESIth= Lecomte 5(1994) 9] Hygl &
Absith,

3 vjEl Co) FEt H2FAE 11.0 mg/l, &

Table 8. Comparison of plasma antioxidant status among the
different groups of drinking status

Drinker Non-drinker Past-drinker
(N = 65) (N =131 (N =13)
_ Male 607 +4.85™ 681 =491 528 + 496°
(::;/CL) Female 10.43 + 498 11.79 + 503° 9.53 & 7.67°°
.. Total | BE5x535 11001526 626 % 56
_ Male 3.13*0.85° 263068 297 + 057
(r\r/]';/EL) Female 374+147 381162 376+ 1.19
Total 347 +1.27 365+ 158 319+080
_ Male 046 £0.15° 0.33 + 0.10° 0.36 = 0.09®
(x';ﬁ) Female 0.37 + 0.11® 0.36 + 0.11% 045 + 0.19°
Total  041£013 036+0311 039012
Male 013013 0316+0.11 013008
g f,ﬁ;",ﬁ”e Female 029 +022 029 +0.18 0.14+ 008
.. Total 023+020" 027+018 013:+008
. Male 118 +0.17° 109 +0.15%1,16 + 0.12%
(mr:jm Female 1.10x0.11®° 1.08 = 0.09% 1.07 = 0.1¢°
__Total  113+014 108=010 1.14+0.12
JBARS Male 007 £0.04° 007 £ 0.05° 0.05 + 0.03%
(nmoles/mgFemale 0.06 + 0.03* 0.05 = 0.02* 0.04 + 0.01°
protein) 1ot 006+ 003 005+ 003 005+ 002
1) Mean = SD

abc: means with different superscript letter are significantly di-
fferent among groups at p <0.05 by Duncan’s multiple range
fest.

Xy: means with different superscript letter are significantly diff-
erent among different smoking groups at p<0.05 by Duncan'’s
multiple range test.

Zf‘ﬂ"ﬂ’ﬂl‘— 8.55 mg/Loldly, 83 g—carotened F%
Bl A = 0.27 mg/l, 5FAR)AE 0.23 mg/L

z Q%L HlEtY C¢} B —carotene BF BT} &5

At FASFARG 341, A2 GAEY R
=%t
HEP] Avt E9] 8355 s S5 adet 93
Aol 319&04 ?57& HEN E 5 B]SFAA &
%‘—X}i\:} H"J W E vEl A BREE
SFA7} Hl X}yﬂ S B3

Lecomte 5(1994) 9 o“?“ﬂ]"‘]E dZ HE E 8 C
E7F SRR ¢ SEAIA Woten, 53] ¥

;ﬂ' BlER] C 559 3¢ 28, ve C 4339 £
& 23 E 9 low drinkero*$} moderate drinker

Table 9. Nutritionat status of antioxidant vitamin in the different
drinking groups

Deficiency Marginal Normal
<02 0.2-04 >04
Male 8 (286" 4(143) 16 (57.1)
Drinker Female 3 (81) 1(27) 33(89.2
______ ofal__11.369)  §(77) 49 754)
Vitamin C N Male 5(263) 3(15.8) 11 (67.9)
(mg/dh | Nen-
o] drinker Female 8 ( 7.1) 1(09 104 (92.0)
_______ ot 13(98) _4(30) 11567
Past Mcale 3300 3300 4 (40.00
Qst-
drinker Female 1(33.3) 0( 00 2 (66.7)
Total 4 (30.8) 3231 6 (46.2)
<0.1 0.1-03 >03
Male 4 (17.9) 23 (82.1)
Drinker Female 8(222) 28 (77.8)
i Tof_Gl ) i 13 (20.3) 51_ (79.7)
Vitamin A Male 8 (42.1) 11 (57.9)
mg/L) |NO™ e e 35 (31.0) 78 (69.0)
drinker
e & (26) 89 (674)
Male 2 (2500 6750
Past-  emale 1333) 2 (66.7)
drinker ’ ’
Total 3(27.3) 8727
<0.5 >05
Mdale 27 ( 96.4) 1( 3.6)
Drinker Female 31 ( 86.1) 5039
o Total B 5{3 ( ?0.6) i 6_(_ _9.4_)__
Vitamin E N Male 19 (100.0)
(mgydly | Yo
g drinker TéMale 98 ( 86.7) 15 (13.3)
s Total ____17(886) 15014
Past Male 8 (100,0)
ast-
drinker Female 2 (667 1 (33.3)
Total 10 ( 90.9) 190

1) Number of subjects, ( ): % of subjects



oA Z+zt 40.3 pmol/Let 329 pmol/LZE &FAMEL}
v gFAoA A YeRgtoha gt

g3 vjel C 522 BXTE AR A3 2YFE
(0.2 mg/dl ©)3h) % SHAZFPGE(0.2~0.4 mg/dD el
= A st 44 S5AIME 16.9%% 7.7%, B
SR E 9.8% % 3.0%E SFANMTL vISF A
AMpct Eokon, z} i B gzle] nlgo| ozt ¢t
3, Aol e Al Wi Bl SFAblAN w9kt
(Table 9). HIEF A°] 739 HIE] A7} AgEe ZAog
R1EE 8%55(0.1 mg/L olshE 71 AFEE obf-&
gl ov AASLEZE(0.1~0.3 mg/L) ol A& A TS
7} LA BT ST &gk, o]H A FA
oM e} PRI 2 ERjelr] B FEejzlon, 87 viet
ol E 59 A9 0.5 mg/dl 031 P5F Al W
7} EFAIME 90.6% (A 96.4%, 1At 86.1%), Hl
SN E 88.6%2 VIETFARL SFAIA wShom,
A Qe Qi ARt HITSE SFA M 9.4%, ¥
SFA N E 11.4% 2 BSR4 =9kt (Table 9).

4, 2F YHO| B2 BN FYL M UE R EBY B
M3 FYUE
A 575l wet gz} vjelw) Co A HHZ
< g A3 vjele Co) A4S A=Al ARE 7
AR o7 2EF= 79(129.6 mg/day) 7} 5 X &
= 739(85.5 mg/day) B} F-oH o R F718I81 1, retinol,

i

R4 - %8 - 7733 - 535
B—carotene 5 HIEF A2l AFEF2 i BEFM &
gahe A5l foHow Z7kstck(Table 10). 12l
HIER Co] 7ol =<l FSa8=st v|2A 75% ©]
2 AHsks AR NES7E Y BT 58 A @
£ 3¢ 36.7%, AA 40.9%)7F THHAJ] 2F 0
2} 22.2%, AAF 18.8%) & she ART AAHOR ¥
obA HIEI Ag} C BF 55 5T AHZe] oA
= A%E Bk

7 b3t WS AN Aol B —carotene
9 B9 FIFHoT SE3 ERIAAA FYFHL
2 3 Ee B2Y S Qe ¥F e A CE ¥
59 3 A 58 9 AZIIEE FE BT £
Aozl AT A 5 ke Aol ¥ EF
2 BES 230tk (Table 11).

AEst 52 T goe oyx] 27FE FFA7I
98 5L A F& WrT} ATl 10~408 4
T2 Z7lsla, o) AtATt A wol] BAdakie] A3Ado)

Z715o] Fold ARslA A~Eg Ayt Al £EE T

7IAZ)1 1, vlEl E9} C 22 3ls) vlemle] 58 &
A7, wbE FR o7 Hge] +5S Ao N
olgigt %9 dAMNE FEY ¢ Jvky By o
(Kitamura % 1997; Sen 1995). =% Kang & Park
(2000) ¢l wew g AAEE sre HAALF
73 ALFTol 2zt 229 2.3 pmol/LE EEHel
w2 x|zt oy, 83 F st 5 AR ET

Table 10. Comparison of antioxidant vitamin intakes between the exerciser and non-exerciser

) Males Females Total
Exercise
Yes No Yes No Yes No
Vit C (@) 133.3 = 154.6" 80.5 + 45.1 129.6 + 99.3"" 855+ 803 |[1307 1166  835* 646
(22.2)% 36.7) (18.8) (40.9) (19.8) 41.3)
Vit A (2 gRE) 864 + 656" 524 + 273 768 + 574" 475 + 369 795 + 5977 487 + 347
(37.0) (56.7) (44.9) (71.6) 42.7) (68.6)
Reftinol (£ Q) 79.1 + 568" 50.8 + 38.5 61.3 = 53.0™" 39.0 + 352 66.3 * 544" 420 + 36.2
B-carotene (1 Q) 4479 + 3685 2683 + 1414 3492 + 3280™ 2409 = 1983 4087 + 3251 2479 + 1854
1) Mean + SD, 2) Percentage of subjects whose intakes were less than 76% of Korean RDA.
*, xx, xxx. significantly different among different exercise groups at p<0.05, p<0.01 and p <0.001 by t-test
Table 11. Comparison of plasma antioxidant status between the exerciser and non-exerciser
. Males Females Total
Exercise
Yes No Yes No Yes No
Vit C (mg/L) 637 +463" 602 =506 [11.81 +£531 11.14 +487 (1027 +£567 980 *540
Vit A (mg/b) Q40 =015 039 £0.13 0.39 +0.12 035 010 | 039 013 036 =0
Vit E (mg/L) 302 +0.75 287 +0.81 395 +1.80 372 +1.42 369 +£163 350 +134
B-carotene (mg/L) 0.18 +0.15° 011 £0.07 031 +0.16 027 +0.20 028 +£0.16 023 019
TAS (mmoi/L) 1.19 £0.37 1117 £0.14 1.09 £ 011 1.08 +0.09 1.12 £0.14 1.09 *0.10
TBARS (nmoles/mg/protein) | 0.076 + 0.037 0.065 = 0.047 | 0.057 £ 0.027 0050 + 0.020 | 0.063 + 0.031" 0.054 £ 0.029

1) Mean = SD,

«: significantly different among different exercise groups at p <0.05 by t-test
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Fig. 1. Correlation between exercise time and plasma total
antioxidant status”

1) Plasama TAS was measured using trolox equivatent antioxi-
dant capacity (TEAC) method by Miller et al. (1993)

There is a significant positive correlation between exercise time
and plasma TAS at p <0.05 by Pearson’s correlation analysis.

(0.53 mmol/L)©] A&F7(0.39 mmol/L) Bt} £-27 2
2 FA vEity, 8% & U8 5L 5F &Eshs
AN f2lFQ) ko] ABRAE B 3T FAI]
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