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Abstract

This study investigated the correlation of the nutritional status of antioxidant vitamins and serum lipids and MDA levels
in postmenopausal women. Data about general characteristics, dietary intakes and biochemical parameters, including serum
lipids, MDA and antioxidant vitamins levels, were collected from 85 postmenopausal women. The subjects were classified
into three groups according to their serum total cholesterol level: normocholesterolemia group (NC, < 200 mg/dL),
moderate hypercholesterolemia group (MC, 200~239 mg/dL) and hypercholesterolemia group (HC, > 240 mg/dL). The
results are as follows. 1) General characteristics and serum MDA levels were not significantly different among the three
groups. 2) Daily nutrients intakes adjusted to energy intake were not significantly different among the three groups, and
were compatible with dietary reference intakes (DRIs) for Koreans. 3) Dietary Vt. A, B-carotene, Vt. C and Vt. E intake
were not significantly different among the groups, while Vt. E intake was positively related with seram TC (r=0.288,
p<0.05) and triglyceride (¥=0.341, p<0.001) levels. 4) Serum Vt. A level standardized by serum TC level was sig-
nificantly low and serum Vt. E level was significantly high in the HC group. Serum Vt. E level was positively related
with serum TC level (r=0.389, p<0.001). 5) Dietary Vt. E intake was negatively comelated to serum MDA level (r=-0.242,
2<0.05). Serum Vt. C and Vt. E levels were also negatively correlated to serum MDA level (=—0.312, p<0.001 and
=—0.299, p<0.05). When the correlation was analyzed only in the group with hypercholesterolemia, correlation coefficients
between the antioxidant vitamin and serum MDA level were higher. We concluded that intakes of antioxidant vitamins
can contribute to decreasing the risk of cardiovascular disease by decreasing the oxidative stress of body rather than by
controlling serum lipid levels.

Key words : Postmenopausal women, lipid level, MDA, antioxidant vitamins.

M

i

e ALee et al 2004 uAEF-& Hole #H747]
Ao 2 $alE AHKim e af 20002)2 B x)E
F W&ol 23lg =il AAF AR AR 20%
ol nX|#] Fete Foldnw €, FeladHlE AFHE e
Ao g zAIE] AFels gE S Holm gtk

B, H2ols kg AEdooh 429 Age) 9 )

c

AETA A3 vl mE A i} o33 1Y s
Aete] Azfoln] JF2 olelgt Y& AT F e FA
7} 7F53k 2lo]tiOsiecki H 2004, Kim & Kim 2005). A&
A A3 BAY YIS sl dutdo g g 5 &
A, 5] Eoh A} SRR 2 WAV A

=

5ol ik ofel me 9 B okl B wEolL}
Ae0E Bal Aold T sHEH w3k e 4HES
HAAZ o2 d5 & ZY 288 3 AU Agd((low
density lipoprotein: LDL) ZdAHE& T=E Z4AAI|=
Atz ok ey Sejvet Buds od vl gt

fCorre:s;mnding author : Kyung-Ah Jung, Tel : +82-33-260-
6472, Fax : +82-33-264-3029, E-mail : kajung@cnue.ac.kr

HolA] Fa3 AEE vt Zo] EuE ) rKStringer ef al
1989, Stampfer et al 1993, Abbey et al 1993). & 22| 3
Bl7F obd 4tshE o) LDLo] $HA sk el SlojA
2% A8E dria AAEALL, oA AT A
At gAakst Bdel dF A8 el IE 3] Yol FH
Ha 3lof, LDLE] 4HE Al E ¢ J& ditst B4
el BA]o] EH 3 JtHManson et al 1995, Jung et al
2001). YA W 4tst 220t S o) o] & Wolste



146 2 Ad.

7o 2 vepdl A, C, ES} 22 g2k vleln 3} super-
oxide dismutase, catalase, glutathione peroxidase Z2 4+
8 xago] g, o FAAE P vl T
t AL a5 9% At £2 AgzEe] 2 9
S AR dEolth. ojnl Fate} wEe) 2l e
ﬂ AEHA Agoz A ARE Aol BA disl ¥

2 A7} SaEol g, olpre) A0 s v
Hel dHFe] daides we A 4gds A9
2 Q1P AMgEe] Hadte AV S-S Hus gt
(Manson et al 1991, Knekt et al 1994). |23+ A3 B9}
Tiao] Ae] A3 2B FEE AU Do) 93
F2Z Jehe = O& AR ArGT)d o2yttt &
8 seuetel 39 deld e el 2o] AQBA 2
2o st BUY 9 890] AT o8 veishe
TE e Holrlx stuw, Adad A wyel Y
291% Gaisl MElS] G Aeish Bl SHBE R
o5 sl Yolgt 7L,

o] % oﬂ?w J%V‘Ur Cﬂaroi A

] %

1..

B OH /ug))r;ﬂ zl_c),._. oﬂ
g dnA FHEAT

A gt ARE BAos ME B A4 1% A
A AE ] WAk £HAE F 970 99 A 1do] A
HAAY = 970 F8E A 671€e] A A
follicle stimulating hormone(FSH) Zteo] 40 IU/L ojArel A}

AR oS 13 AR dAEack o] 2
Rl €Y A7 ) 9L A £ A 4R
Z q

x o T
o e

o, i

ox, M

A% ?él?} %" iél%ol m—o“:ﬂ*i *::3_ ZA /’42 A=Rap.
859 HF Rtz At

HE WIAES a3 A8 AF 7IEe] we), ¥
% ZY2HE F57} 200 mg/dL Plgkol™ A AT (normo-
cholesterolemia: NC, 239), 200~239 mg/dLo|H £HE 9
& 7 (moderate hypercholesterolemia: MC, 3373), 240 mg/dL
o] Atold 719)% F(hypercholesterolemia: HC, 29%5)2] Al &

o= Yol Mm, EXEY.

oH,
e}

3]

Robrloh ARk

1) A AS

AA ASE 2, AF sl 9ol s 42 &%
3191, o] &R 2HE] A2 R 4(body mass index: BMI)
of slelEdl/YgEo] Ed2] H|(wasithip ratio: WHR)E 413
Eisi=g

2) A Mz
GUa AF S B AT A A gk A g
% ZAR(Kim ef al 2000b)E 0] 431 ZAHUT) H52

98 43 YASE 3] A1) ¥ 2wzl 2 1n
23 ojeh) At &4 FHE Do

o A A% A Ashgon AP A9 W
3 A 94] o] % FAET ol A} W FE Aol 52

_—?‘_

d 03AL AEesTh AP Yo AL 7l sl
70T RBG F, @A A, P N D A A
A % 20 AHsasic

A & Fe2HE, 19x XA (high density lipopro-
tein: HDL) S¥ 28 &38 $4 A¥ $E+ BM/Hitachi 737
@"“ 2Fs BA71E o] 8ot EAo EAsison, A

A&t Z(low density lipoprotein: LDL) S8 AH & &=

Friedwald 2](Friedwald er al 1972)0] ©|5ted A2bsheinh.

Vitamin A®} ES A3} -‘H?—ﬂ gz Hzje] ¥ & Bieri
et al2] YPA(Bieri G 1979)% 574 - B.gkalod AL&SIHTHCho
et al 1995). @3] 200 pLel| internal standard 2. retinyl acetate
¢} tocopheryl acetateE 7}3F & 400 pLe] n—hexane_cli =
W &3] 045 imo] syringe filter 2 Ja}dle] ALt rg
Az HFEE 2FE-2 diethyl ether/methanol(1/3) &
dog gafrA U -E HPLC(YQ HPLO)R & akalglo
o, o] uf column<- Schiseido Cig(4.6 mm ¢ x250 mm)-2, o]

E4H2 methanol¥ E(H0)9] 24 W37
o= UV 292 nmollA A& Atk

B-Carotene®] 732 Kim HY(1989)3} Ha er al(1998)2]
bl wlzl €A 100 pLo)] internal standard® S -apo-8-ca-
rotenal 100 LZE Z7}3} 1 methanolic KOHZ. H}F3A]7]1 &
petroleum etherZ % ¥ F&3% t}2 FZHS 0.2 um2] sy-
ringe filter2 o] #}3le] HPLCE # &35t t)h o]lw] columng

gradient



16(2): 145~155 (20006) H7E7] g Fakst vkl 4F
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Table 1. General characteristics of the subjects
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A F ZY2HE s AA HF 2229434 mg/dLE
DAEZ ABA A vt A Fog2 BRSNS u AT
£ 184.6+2.3 mg/dL, A% Y& 7L 220.0£1.8 mg/dL, 1Y
HFE 256.6+2.7 mg/dL ATl LDL-C % E3F A ArTo]

Variables Total(N=85) NC(N=23) MC(V=33) HC(N=29) p-value”
Age(yrs) 54.3 +0.5" 54.6 £ 0.7 54.1 £ 0.9 54.1 £0.9 0.651
Height(cm) 158.7 0.5 158.7 = 0.6 158.9 + 0.8 158.6 +0.8 0.965
Weight(kg) 58.8 +0.7 56.8 + 1.2 586 + 1.1 60.9 +1.2 0.068
BMI(kg/m’) 23.3 +0.3 228 + 0.5 232 + 04 24.1 0.4 0.117
Waist(cm) 77.7 0.8 772 £ 13 778 £ 1.5 78.0 £1.5 , 0.923
Hip(cm) 932 0.6 932 + 1.0 924 + 1.3 93.8 +0.9 0.661
WHR 0.84+0.0 0.83+ 0.0 0.85+ 0.0 0.83£0.0 0.675
TC(mg/dL) 2229 +3.4 184.6 + 232 2200 = 1.8° 256.6 £2.7° 0.000
LDL- (mg/dL) 147.0 £3.2 1152 £ 3.0° 142.0 = 2.6° 175.8 £3.7° 0.000
HDL-C(mg/dL) 55.1 +1.3 494 £ 19° 557 + 1.9° 60.7 +2.2° 0.002
Triglyceride(mg/dL) 104.3 6.8 1003 £12.9 111.6 £11.0 100.7 £9.6 0.701
MDA (nmol/mL)y” 1.6 0.0 1.6 £ 0.0 1.7 £ 0.1 1.6 £0.1 0.360

Y meantSEM.

? Values with different alphabets within the same row are significantly different among groups at ¢=0.05 by Duncan's multiple range

test.

% Malondialdehyde(MDA) level was measured by TBARS method.

9 p-value by oneway ANOVA.

NC : normocholesterolemia(< 200 mg/dL) group.

MC : moderate hypercholesterolemia(200~239 mg/dL) group.
HC : hypercholesterolemia(> 240 mg/dL) group.
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Table 2. Daily nutrient intakes of the subjects
Variables NC MC HC p-value”
Energy(kcal) 1,832.3+107.8"% 1,965.0 +105.0% 2,249.8+107.3° 0.036
% of total energy
from carbohydrate 69.5+ 1.9° 642 = 1.6° 615+ 1.2° 0.006
from protein 134+ 05° 15. 1+ 06 155+ 0.5° 0.030
from fat 148+ 1.5° 184+ 1.2° 210+ 1.1° 0.008
Protein(g) 623+ 5.3° 754 + 6.1° 873+ 4.6° 0.019
Fat(g) 309+ 43 02+ 46° 534+ 42° 0.007
Cholesterol(mg) 107.2+ 18.3° 158.5 + 20.8° 2244+ 189° 0.001
(mg/1,000 kcal) 57.6+ 84° 769 + 7.6° 99.8+ 6.9° 0.002
Carbohydrate(g) 315.0+ 17.3 309.7 + 13.4 343.8+ 16.3 0.244
Dietary fiber(g) 28+ 2.0 232+ 23 258+ 2.0 0.591
(/1,000 keal) 123+ 08 116+ 08 11.5+ 0.7 0.778
Calcium(mg) 568.1+ 73.4 716.1 + 66.3 821.1+ 66.2 0.062
(mg/1,000 kcal) 304.1+ 26.9 357.1 + 2222 361.5+ 20.1 0.200
Phosphorous(mg) 1,039.0+ 89.1° 1,191.6 + 88.1® 1,373.0+ 79.6° 0.048
(mg/1,000 kcal) 556.1+ 21.3 600.0 + 20.9 607.8+ 19.4 0.228
Fe(mg) 124+ 1.0 147+ 13 17.0+ 12 0.052
(mg/1,000 keal) 6.7+ 0.3 74+ 04 75+ 04 0.290
Thiamin(mg) 12+ 0.1 13+ 0.1 1.5¢ 00 0.060
(mg/1,000 keal) 0.7+ 0.0 0.67+ 0.0 07+ 0.0 0.584
Riboflavin(mg) L1z 0.1 14+ 0.1° 1.7¢ 0.1° 0.005
(mg/1,000 keal) 0.6+ 0.0° 0.7 £ 00° 0.7+ 0.0° 0.026
Niacin(mg) 138+ 1.0° 176 + 1.6% 201 12° 0.019
(mg/1,000 kcal) 75+ 02° 88+ 05° 9.0+ 04° 0.048
Y mean+SEM.
? Values with different alphabets within the same row are significantly different among groups at ¢=0.05 by Duncan's multiple range
test.

? p-value by oneway ANOVA.

NC : normocholesterolemia(<200 mg/dL) group.

MC : moderate hypercholesterolemia(200~239 mg/dL) group.
HC : hypercholesterolemia(>240 mg/dL) group.
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Table 3. Daily antioxidant vitamin intakes of the subjects

Variables NC MC HC p-value®
Vitamin A(RE) 309.6+30.42 446.9+ 56.4® 543.7+ 69.7° 0.045
(RE/1,000 kcal) 170.5+14.1 219.0+ 20.4 236.7+ 27.6 0.142

B -Carotene(Ls) 509.9+78.5° 1002.3£159.4° 1025.9+151.6° 0.041
(/1,000 keal) 279.1441.1° 490.8+ 65.7° 4462+ 55.8% 0.050
Vitamin C(mg) 115.5+13.6 1153+ 12.9 156.6+ 16.8 0.080
(mg/1,000 kcal) 66.3+ 9.5 56.6 3.9 69.1+ 6.4 0.297
Vitamin E(mg) 6.6+ 0.8 8.5+ 0.7 92+ 0.8 0.101
(mg/1,000 kcal) 3.6+ 04 44+ 03 41+ 03 0.340

Y mean+SEM.

? Values with different alphabets within the same row are significantly different among groups at 0=0.05 by Duncan’s multiple range

test.
3 p-value by oneway ANOVA.
NC : normocholesterolemia(< 200 mg/dL) group.
MC : moderate hypercholesterolemia(200~239 mg/dL) group.
HC : hypercholesterolemia(2 240 mg/dL) group.

Table 4. Partial correlation coefficients between daily anti-
oxidant vitamin intakes and serum lipids levels adjusted for

energy

Variables TC LDL-C HDL-C TG
Vitamin A(RE) 0.115 0.179 -0.232 0.076
B -Carotene(ug) 0.110 0.118 —0.211 0.188
Vitamin C(mg) 0.110 0.125 -0.051 0.019
Vitamin E(mg) 0.288°  0.145 0.007  0.341
* p<0.05, 7 p<0.001.
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Table 5. Serum antioxidant vitamin levels of the subjects

71 o3gel gaksh el 4% deie 5 A 2 MDA FEste] #A 151

Variables NC MC HC p-Value3)
Vitamin A{yg/mL) 0.57+£0.02" 0.60+0.02 0.6120.03 0.644
Vitamin A/TC(ug/mg) 0.3120.01%? 0.27+0.01" 0.23£0.01° 0.000
8 -Carotene(ug/mL) 2.05+0.18 2.49+0.18 2.91+0.33 0.063
3 -Carotene/TC(1ig/mg) 11.18+0.99 11.29+0.84 11.16+1.31 0.996
Vitamin C(ug/mL) 8.51:+0.44 9.69+0.54 8.86+0.47 0.224
Vitamin E(ug/mL) 7.4940.68° 9.42+0.80° 10.3020.61° 0.019
Vitamin E/TC(ug/mg) 4.06+0.35 4.25+0.36 3.97+0.26 0.817

Y meantSEM,

? Values with different alphabets within the same row are significantly different among groups at a=0.05 by Duncan's multiple range

test.
3 p-value by oneway ANOVA.
NC : normocholesterolemia(< 200 mg/dL) group.
MC : moderate hypercholesterolemia(200~239 mg/dL) group.
HC : hypercholesterolemia(> 240 mg/dL) group.

Table 6. Cormrelation coefficient between serum antioxidant
vitamin levels and serum lipid levels

Variables TC LDL-C HDL-C TG
Vitamin A(ug/mL)  0.104  —0.047  0.166 0.206°
B-Carotene(zg/dL)  0.206 0219  0.061  -0.067
Vitamin C(ug/mL)  0.105 0004 03447 -0.088

0.389" 0193  0.065 0.442"

Vitamin E(ug/mL)

T p<0.05, " p<0.00l.

D‘r U%EW £ AFeM = vER] CE A9t 4ts) vl
< ¥4 & FYEE R0 A8 EEE w25 A

l Io}MD}.

g4 vl A =T Al T ol 7918 2olrt gl A,
g3 F Fe2EHE o g8l mEske 3o ¥4 vigwl
A 5= ZHATEo] 0.3120.01 ug/mg, =% Y8 To] 027+
0.01 pg/mg, 19 7o] 0.23+0.01 pg/mgl 2 AATET} 1
A 4 vewl A Fx7F felskAl @kt €3 vlE
9 AFEE @ & ZH2HE 529 FsAE LA
Tk k] ARBAN AR, A T AW R e
g ool AHBAF UUTH=0.206, p<0.05). Singh et
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A Azl f-carotene TEE EF
A (r=0.219, p<0.05)7}
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A F Fyau Bl FEE ol F ATAE o
0] o] AFREC o8] HuE ul Itk Willett et af 1983,
Herbeth et al 1989, Singh e al 1995, Cho et al 1995). *]-8-4
vlEelo] WA AW YRS} Fol ARWAS AE 2 A
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4. its) HEDIS] et Alejot HE MDA sk
A &= lipid peroxides& 7+
Aoy (Singh et al 1995), B -carotene, B} C
ParabA| o] BZo] ¥
]7];., tlnobalbltunc acid reacting substance
(TBARS)9] % Ag AAstEvia B bl 9)okDixon et
al 1998, Wen et al 1997, Jialal & Grundy 1992). o]2]% &4
Bl 71&std B AFolrs Fats) vietvle] Gk et
4 MDA &% 7t AATAE B8 Bk, 1 Z2ae
Table 73} Table 8 AA|3}sith
WA GbE WE 422 8% MDA BE k) 4
o7 B-2(Table 7)ol A= BE}Y] E A% 22} €3 MDA
T At A felgt g0 AEEA(=—0.242, p<0.05)7}

= lipid pero-

M o r

Table 7. Partial comrelation coefficients between daily an-
tioxidant vitamin intakes and serum MDA level adjusted for
energy according to serum TC level

MDA
Variables
Total NC MC HC

Vitamin A 0.108 0.324 -0.008 -0.127
B -Carotene ~ —0.050 0.276 -0.247 -0.203
Vitamin C 0.092 0.465 0.306 -0.350
Vitamin E 024" -0416 0.0%6 0416
* p<0.05, 7 p<0.001.

NC : normocholesterolemia(< 200 mg/dL) group.
MC : moderate hypercholesterolemia(200~239 mg/dL) group.
.HC : hypercholesterolemia(> 240 mg/dL) group.

Table 8. Correlation coefficients between serum antioxidant
vitamins level and serum MDA level according to serum TC
level

re

MDA
Variables

Total NC MC HC
Vitamin A(gg/mL) 0.035 0.144 -0.180  0.198
Vitamin A/TC(ug/mg) —0.017 0.145 —0.161  0.145
8 -Carotene(ug/mL) -0080 —0.133 -0.024 -0.127
B-Carotene/TC(ug/mg) —0.079  —0.088 ~0.007 —0.160
Vitamin C(yg/mL) -0312" -0488" -~0070 -0.392"
Vitamin E(ug/mL) -0299" -0.125 -0.160 -0.511"
Vitamin E/TC(ug/mg) -0.280" —0.102 —~0.143 -0.504"

* p<005, T p<0.001.
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