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ABSTRACT

The purpose of this project was to evaluate whether vitamin E supplementation could improve the antioxidant status
and lymphocyte DNA damage in Korean postmenopausal women. This was double blinded, placebo-controlled trial.
Thirty-five subject were randomized to receive either placebo 400 mg/capsule or natural a-tocopherol 400 1U/capsule,

2 times a day for 6 weeks. We measured plasma vitamin C, a-tocopherol,

y-tocopherol, a@-carotenoid, -carotenoid,

lycopene concentration and tail length, %DNA in tail, tail moment in lymphocyte DNA damage index. Vitamin E
supplementation group had significantly increased plasma vitamin C (p<0.05), a-tocopherol (p<0.000), whereas 7-
tocopherol (p < 0.000) and tail length (p <0.05) were significantly decreased. However, placebo supplementation
group also had significantly increased plasma vitamin C (p <0.05). In conclusion, our study shows that vitamin E
supplementation to Korean postmenopausal women may partially improve antioxidant status and lymphocyte DNA

damage. (Korean J Nutr 2007; 40(8): 708~718)

KEY WORDS : vitamin E supplementation, antioxidant status, lymphocyte DNA damage, postmenopausal.

N E

QTR Lol7k BN Q1A ) Aksh 271 B A3} of

A 24T 7o) AelA A AEdI Fke 5
W), bsredat Adeld DNA £4 293 % of
et g AR RAE 28 sk was) s
B0l Qe Ao delA Y’ 53 9] olyES

AFetizel thal ghatst 8ol gie AE 28 Eujv)
MA3] WzkE7) AzbetaA 83 A dwre] S 34
AHed 120079 112 199
el 1 20079 124 10Y

*This research was supported by grants from Hannam Univer-
sity in 2007.

$To whom correspondence should be addressed.

E—mail : mhkang@hnu.kr

A AaraiEe] AaE, w7 o349 ofeidt Wsk= A
A Age) g V|HelA Fast s e’

BER) B in vio$} in viveolX B dAksA2 28
sh=Zlog dejA gtk #1737l 4] X vjEl] CI E
FFo) 224 83 A Rt fHoRE A
o] RuHA? ¥H 5“‘&@} Hell FEE 4 malo-
nedialdehyde (MDA 2 AL Aol A8
A A A9 Lﬁ:’\]?] g 71ojstez? gatst o
ORI A4S 93 BFOo R nEl Eg 22 FArs)
E4E BE AFAN I dF5A Alee A4 Abst
AEHYAE F99F0] DNA 42 A7) AR
K=R oiﬂ\:ﬂ-—g = ;ﬂako 'B‘}L}i /\gz} H RN }\ o] 1:]-

1990@% °|% gl Eef J?_ N 2 JFEAA
7 AREded, oA e HAE Al 400
1U¢H 800 1UY RRR-«a tocopherol'% Foig & A2AA

© 2007 The Korean Nutrition Society
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9] @-tocopherol®} 20 mg/day?) B-carotened o] H|
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Table 1. HPLC apparatus and conditions

Column Merck, LiChrospher 100 RP-18 (5 pxm)
Pump Shimadzu LC-10AT

Flow rate 0.8 mi/min

Detector Shimadzu SPD-10A

Wavelength tocopherols- 295 nm, carotenoids- 450 nm
Integrator Shimadzu C-R6A Chromatopac

Mobile phase Methanol : Dichloromethane =85 : 15 (v/v)

acid®2 7}rE8=, o]& 2 4-dinitrophenylhydrazine
(Aldrich Co) 22 Ae)ahd st HAMES] osazone
o] A== o]ZAE 520 nmelA EAste] A ascor-
bic acid®] EE & #4359t

27 DNA &4 5732 1%t Comet assay

AAE $4L vkR lymphocytes 20 pl& #H3&9 low
melting agarose gel (LMA) (Sigma Co.) % 413 % nor-
mal melting agarose (NMA) (Sigma Co.)7} 7|8 #g]
A slide $12 35 2AHEA 3 F cover glass® 9ol
4T YARB T, gelo] 229 LMA €N 75 pul2 3 3
o 92 ¥ cell lysisE 43 ujg] #v)8) £ 2R al-
kali lysis bufferell slide® ®7} A&, $ojA 147+ F
e+ A=A Al7]o] DNAS double strandE o5tk Ly-
sis7} B slideE electrophoresis tankel] M8tz 4C
9] A7k bufferE Y unwinding A7) & 2087 A
719%S ANt W79 %50] Bd F tris 549
(pH 7.4) o2 F83] A&l ethidium bromide (Sig-
ma Co.) 2 && FJMslol FPAv)Z (Leica, Germany)
Aol #adlar CCD camera (Nikon, Japan) 2 23] B
WA Z4z2ke] M|E# images comet image analyzing sys-
tem (kinetic image 4.0, UK)o] AX|¥ AFE|A o] £
ARtk 932 DNA &/ 2 Hjelql E Fofo 93t
A AEE HoZHE o]Fg DNA T 7l
TL (tail length), TD (% DNA in tail), 7&l2? TL¥} TD
£ F3 ) TM (tail moment) % 37}4 &4 Ax=2
AW Bsitt o] 3714 AEZE BA% dHolHES TMaS
71F0 % dolE] 71 |7t 6 o]do] HiE outlierSS
AAsA 015 AF dolEHZE Atrh

Aize| A

BE A8+ SPSS-PCT 4 package (version 12.0)
£ AHg3lo] Asigict zh 5 et wiEg et
+ EF9A (SE)E #3lx 7} 7 /o A5E 4
314 Student ttest® ARESISITE 2 wellAl Al@AIZE A
A 054 B3 A3 65 F2] WA Aol Paired ttest

& FEE eIt 2007, 40(8): 708~718 /711
(dependent t-test) & 3], “18]3 & AJHA 2] B
22X FH 7 Yoo Hx) z}o]E= Independent t-testE
ARSI foA S AT BE 5AE fd8E @

=0.05 ol H7kskih
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ZA} tadAe] Ayt 544 Table 29 ) £ A7 4
A BE H9737] ofder FALE vEl] E BEA
HIH Yekro® N glon tidate] Hit vol= 50~
74M0190ck. AR B BIEAAAL T7~78%7t &
TE st o thdAte] SF%E 2.6~4.1 drinks/
dayZ F i 79 fro)A Aol gtk rHHo® &%
& 3h= AR 72~T7%, B S5 29~34 min/day
25 7 2 zele gtk ddRES w74 dele 9
obrol| A 2 wiokot HAVIZRE 7 A bl AlelE B
olA ¢igtrh 657k HFAH T A R A,
BMI, WHR, AA &2 BEAF el vlef Afo)& 1ol
A skt
TN Ryl FYA 4 A

thakRte] ¢dokA W flavonoids®t carotenoids 4354
S AR A3 vjEl] E B3 2 $Jokt B R34
H A 39 9g¥2 2 flavonoids$h carotenoids A3 %l

FolA1Ql WslE HolAl gkt (Table 3, 4).

T

HIEDI E B3M7 & S M9} HED 279 Mg}

Yekite) 4 a-tocopherol 2 HIEM E a4
HZo)] W3E Bolx) ggtov) nlEl E RFAF oA
= BEAF A 2653 + 88.27 w/dlel HlE HEAEFH &
6784 + 458.0 pl/dIZ 7V e (p<0.000), 6F 4
F o] F & vlnd] HEE vT BEHHATE X o-
tocopherol50] ¢Jokirel w3 F2AoE =t} (p<
0.000, Fig. 1).

A y-tocopherold $eFPoll= BEAH A, $ol
W3S Holx] oFokx|eh vlEl E REFHHTAME BE
A2 A (191.0 + 14.79 pl/dD o ¥I& 345 $ (9354
+ 15.38 pl/d) el st em (p<0.000), 65 A3 F
o ¥ F& EHUAQ ttestE H|wdl RS wWE HEA
#2] "% y-tocopherol F50] flokrel vjsl 240
2 98kt (p<0.000).

¥4 g-carotene, B-carotene, lycopene i< H|E}
W E BEAHTH Yokt BF BEA3 A, 3o WEs
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Table 2. General characteristics of the subjects

712 /8lER] E A#71 F7dAde] gakebde] 2 DNA &bl vixe 9%

Placebo group (n = 18)

VE supplemented group (n = 17)

Variables
0 week 6 week 0 week 6 week

Age (years) 57.39 £ 1.51 59.18 + 1.49
Age at menopause (years) 50.11 = 1.07 52.82 + 0.64™"
Years since menopause 7.36 = 1.29 6.52 £ 1.39
Height (cm) 154.89 £ 0.97 153.50 = 1.52
Weight (kg) 56.86 £ 1.44 56.77 = 1.44 59.25 £ 1.75 59.57 £ 1.76
BMI (kg/m*)? 23.69 + 0.55 23.66 + 0.56 25.27 + 0.64 25.27 + 0.66
WHR? 0.83 £ 0.01 0.83 = 0.01 0.85 = 0.00 0.85 £ 0.01
Body fat (%) 32.64 + 0.67 32.77 £ 0.86 3222+ 1.11 32.62 + 0.94
Smoking n (%) 0
Drinking habits

Drinker n (%) 14 (77.8%) 13 (76.5%)

Drinking® /day 4124127 2.59 £ 0.76
Exercise habits

Regular exercises n (%) 13 (72.2%) 13 (76.5%)

Exercise time (min/day) 33.57 £ 9.20 28.61 + 6.08

All values are means * S.E.

1) Significantly different between vitamin E and placebo group at week 0, p <0.05 by independent t-test.
2) Body mass index
3) Waist/hip ratio
4) One drinking is a dose of alcoholic beverage that delivers half ounce of pure alcohol (1drink =812 oz of hard liquor)

Table 3. Nutrient intakes of the subjects before and after vitamin E supplementation

Nutrient intake

Nutrients Placebo group (n = 18) VE supplemented group (n = 17)
0 week 6 week 0 week 6 week
Energy (kcal) 1444 + 101.4 1459 + 9226 1634 + 101.9 1597 £ 1218
Protein (g) 78.05 = 6.40 79.14 £ 6.00 9598 £  6.15 92.00 = 6.96
Fat (g 4509 =  6.40 4530 * 6.52 63.53 £ 8.21 59.44 +  8.43
Carbohydrate (g) 2219 + 16.38 221.6 + 14.14 2395 + 17.55 238.6 + 1876
Fiber (@) 6.44 = 0.61 6.20 = 0.66 678 = 0.73 6.82 = 0.75
Calcium (mg) 561.9 =+ 59.02 526.4 + 62.57 600.0 *+ 64.06 569.7 + 59.80
Iron (mg) 16.67 + 1.12 16.49 + 1.10 19.36 £ 1.38 19.13 %= 1.33
Sodium (mg) 3277 + 288.2 3072 = 282.2 3482 * 332.9 3352 + 364.9
Zinc (m@) 624 = 0.50 6.46 = 0.49 8.40 = 070" 825 + 0.78
Vitamin B; (mg) 119 £ 0.1 128 + 0.12 131 = 0.7 129 + 0.18
Vitamin B, (mg) 085 =+ 0.07 0.88 = 0.07 0.96 £ 0.09 095 = 0.09
Vitamin Bs (mg) 233 = 0.69 2.11 = 0.49 195 + 029 1.89 £ 020
Niacin (mg) 1332 £ 1.60 13.60 £ 1.26 1794 = 215 17.22 = 2.08
Folate (zg) 197.7 + 2424 184.6 = 22.96 2551 =+ 31.61 263.0 + 3426
Cholesterol (mg) 2068 =+ 36.06 207.7 £ 35.96 186.0 + 3279 175.3 + 36.52
Total fatty acid (g) 1815 £ 572 19.28 + 5.91 2924 =+ 7.48 2901 = 7.57
Vitamin A (2g RE) 7627 = 103.0 669.8 + 108.9 8452 = 151.9 787.8 + 155.0
Retinol (¢g) 55.59 + 12461 51.33 £ 10.68 67.30 £ 12.53 60.58 = 12.85
8 -carotene (ug) 3654 + 522.0 3206 + 548.5 4332 + 899.1 4102 + 9119
Vitamin C (mg@) 1088 =+ 13.04 96.47 + 13.39 113.9 = 16.73 110.7 = 17.30
Vitamin E (mg «-TE) 726 =+ 0.82 7.17 + 0.85 7.06 = 0.83 685 + 0.83

All values are means =+ S.E.
1) Significantly different between vitamin E and placebo group at week 0, p <0.05 by independent t-test
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skt (Table 5). B3 HlEl] Cx& f1ok=) Hlel] E

BEAFHT 2% 8343 A (3 143 + 0.07 me/dl,
1.50 £ 0.07 mg/dD ol H]3) RFAEH & (ZHzF 2.31 +
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Table 4. Flavonoids and carotenoids infake of the subjects be-
fore and after vitamin E supplementation based on food fre-
quency questionnaire (unit: mg)
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Holx] ekt (Fig. 2).

HIEDI E 23079 DNA £ A
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E oz 9ot 63 Feke) vigl E RE3AF F 1]
Bl B B2 TLE 2 DNA &A% (52.25 +
0.86 um)7F B&4% A (56.03 £ 1.33 um) ol HI3}
odoz 7rasiglont (p < 0.05, Fig. 3), DNA £42
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Fig. 2. Plasma vitamin C levels of the subject before and after
the itamin E supplementation. *: Significantly different from week
0 and week 6, p <0.05 by paired f-test.

Variables grozlrc:iibf 18) Vgrsoufs I(enm=e?T7§d
Isoflavone
Daidzein 14.84 + 2.36 19.20 + 270
Genistein 19.77 = 3.7 2575 £ 3.62
isoflavone subtotal 34.61 £ 5.53 4496 + 6.32
Other flavonoids
Quercetin 24.48 = 3.63 3587 £ 6.70
Kaempferol 14.83 £ 1.52 14.61 £ 1.65
Myricetin 2.68 + 0.48 255+ 0.28
Apigenin 0.05 £ 0.01 0.07 £ 0.01
Luteolin 0.34 + 0.06 0.46 = 0.07
Flavonoids total 7699 £ 9.90 98.51 £ 1207
a-carotene 1.04 £ 0.31 1.08 = 0.23
B -carotene 5.25+1.07 716+ 1.50
8 -crypioxanthin 0.55 +0.13 0.38 = 0.04
Lutein & Zeaxanthin 1.75 £ 0.36 229 = 0.43
Lycopene 18.04 = 2.70 19.61 £ 2.62
Carotenoids total 26.64 = 3.60 30.51 = 3.74
All values are means * S.E.
9000 |-
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g 6000
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Table 5. Plasma carotenoids levels of the subjects before and after vitamin E supplementation

Placebo group (n = 18)

VE supplemented group (n = 17)

Variables
0 week 6 week 0 week 6 week
Carotenoids (eg/dl)
a-carotene 14.61 = 1.83 13.47 *+ 1.57 13.44 = 222 12.42 + 1.61
B-carotene 91.29 + 9.26 80.24 + 7.87 91.54 + 1266 79.37 £ 9.67
Lycopene 2299 + 557 2681 + 572 30.38 = 8.23 31.82 = 7.45

All values are means + S.E.
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Qo AEZe) H0. 3 Mgst & &9 DNAE ¥ 43
4, HEl] ES 8343 37] A baseline “JEjoliA] vlE}
U E B3AF T gokte] TD, TM, TLZ £ DNA €&
AATE AolE Rolx] gston] 65 FH] HlElY E
BEAH Fox vel E 23437 Y929 TD,
TM, TLZ & DNA &34 5E 794 2018 Rolx] &
gt} (Table 6).

HIERI E REHA T 229 HYt

65 T4 WEl] E A3 F E949) W3k Fig. 49
2ok 2] E4E Aoy el E AT B vig
2L E AFH Aol Aoprh vehA ddskovt 57 2
< vl E AFHTNM AH A 131.8 + 3.00 mmHg,°]

&

50

40 r

Tail length (um)

0wk 6 wk 0wk 6 wk

Placebo gr VE suppl. gr

Fig. 3. Lymphocyte DNA damage as evaluated by the Comet
assay before and after vitamin E supplementation. =: Signifi-
cantly different from week 0 and week 6, p < 0.05 by paired t-test.

A AF F 124.12 + 354 mmHg®E 5.8% FHog v
obgtt (p<0.05).
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HEW] Ex AlxHe) EAlshe BXsiAite] 3413t
= AL g= FAEARA, vlEl E2 o JH F
a-tocopherole] ZAF FAtst #4o] 7 & o=
oaHA gk AT U7 in vive APl AF#IsHE
o) thgt y-tocopherol?] i3} BAJE7F a-tocopherol
B} o= A7APP 7 Ruso] vjell B9 FH &
FHeeldME 1 FQ AUFo R £83] AFEH 4
y-tocopherold] th3t BA L Frlsta it HlEH! E9
HEAFHE Al AEYAZ 7HaAFo] Haurgd e
£ 3= H)ER) E (e-tocopherol) &) B34 7} Aksi
EA7L 749 Qe @737 o9 7 Akt vig
NS AsA7| T Pyt AREY DNA &4 1338k &
W7t AEAE dofruzt sk FHE T

B oA vel E BEAFH T Yokt 2E
Al (e EZ; a-tocopherol 800 IU/day, 1ok i
H 800 mg/day) E 657 BEAH A & B3AFH A
¥ 3o dA njell E 94 AJHE vlwsl £ 23, Aok
9 83 a-tocopherol 52 A AFol W3t I3
o} vEl E REAFTY 8% a-tocopherol FE&
A & soxow Zrksigrk @4 a-tocopherol 55
o] RFAF F FoFo= Ty AL 204 A4 A

Table 6. Lymphocyte DNA damage using Hz0, treatment before and after vitamin E supplementation

Placebo (n = 18)

Vitamin E (n = 17)

Variables
0 week 6 week 0 week 6 week
H20, comet
Tail length (um) 61.23 £1.24 62,79 = 0.92 62.26 117 60.73 £ 1.30
DNA in tail (%) 4136 = 1.36 4481 + 0.89 42.36 = 1.77 41.92 £1.31
Tail moment 26.53 + 1.27 28.91 £ 0.85 27.58 £ 1.49 26.48 = 1.30
All volues are means *+ S.E.
i
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2 af 3wl Fig. 4. Systolic and diastolic blood
2 a pressure of the subject before and
0 0 ! after vitamin E supplementation. =
Owk 6wk Owk 6wk owk 6wk Owk 6wk Significantly different from week 0
L Placebo gr VE suppl. o Placebo ar VE suppl. or J ;m(tj week 6, p < 0.05 by paired f
est.
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