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Effects of Vitamin E Supplementation on Immune Response and Antioxidant
Defense Parameters in Healthy Korean Elderly Women

Woo-Kyung Kim
Dept. of Food and Nutrition, Dankook University, Seoul 140-714, Korea

Abstract

This study investigated the effects of vitamin E supplementation on immune responses and antioxidant
status in healthy Korean old and young women. Blood samples were obtained from 15 healthy old women
(over 60 years old) and from 15 healthy young women(20 years old) before and 4 weeks after vitamin
E(a-tocopherol acetate) supplementation(400IU/day). Daily nutrient intakes were calculated, and plasma
vitamin E concentration, numbers and percentages of white blood cell and their subpopulation, percentages
of lymphocytes and subpopulation, NK cell percentages, plasma immunoglobulin A, G, M and C3 concentration,
proliferation of PMN with mitogen were measured. Also plasma TBARS concentration and radical scavenger
activity of erythrocytes were investigated. Plasma vitamin E concentrations were significantly increased
after supplementation in both groups. In elderly women, vitamin E supplementation restored the per-
centages of neutrophils, lymphocytes, and eosinophils which had been out of normal ranges before supple—
mentation. And after vitamin E supplementation, helper T-cell percentages significantly increased in
elderly. Plasma immunoglobulin and complement Cs concentrations were not affected by vitamin E
supplementation in both groups. PMN proliferations with mitogen were significantly lower in old women
than in young women, and there was no effect of vitamin E supplementation. Vitamin E supplementation
significantly decreased plasma TBARS concentrations in old and young women. RSA of erythrocytes
was increased in both groups, but the statistical significant was only found in young women group.
Therefore, these results suggest that the moderate vitamin E supplementation in old women improves
immune responses, especially nonspecific immunity and cell mediated immunity, via protection of oxidant
stress.
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(neutrophils, lymphocytes, monocyte, eosinophil, baso—-
phil, monocyte)-2 coulter counter(STKS 660595, USA)
2 ZAstyh
@ HAAE £
el 223} A (monoclonoal antibody) & ©]-&-38}e] =
AAEe 232 A3t A 100u9] AR total
T-cell& CD3+, helper T-cell-2 CD4+, suppressor T-
cell& CD8+, B-cell CD19+, natural killer cell(NK
cel) & CD56+2 ZH7) 20u1% ¥ 2 &313te] 1087k o4
ol A incubation*| # A E2} antibody”} 2§35 Z 3}
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2227} Tt plate= 37°C CO: incubatoroll 4] 68417k sl
okl Fol & wellell MTT(3-(4,5-dimethylthizol-2-
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A A Zbulch dA ko] Al 7S FHalgd) I ANEE A
2] A Al 5ol 108] 343 & 4,000rpmell A 1027} 44
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AA &l E7F59} thiobabituric acid(TBA) reagents
7¥sle & A& F F248 93] 23 95°C water bath
oA & A7} incubationAl Z t}. N-butanol$ 7}3te] 4
F3hA 412 F 3,000rpmell A 15%-7F A4 £ 5t 4
%94& flurospectrophotometer(LS 50)2 Ex 515nm, Em
553nmell Al vl A A gks}gd ),

Atz M| Y SHKAE

AR AT PCE EAZ 239l SAS(statistical a-
nalysis system)& ©]8-3le ZAIALAL2] v]El"] E B
FAF) A¥AR] FFH BF 235 Tk =
AP AFALS] A ubALER-E student t-testS A A dtg .o
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Table 1. General characteristics of subjects

Young women Old women
Age(year) 20.0=0.0? 633+1.1*
Height(cm) 160.0%1.3 154.4%0.9*
Weight(kg) 540+17 585+14*
BMIY 21.1+08 245+05*

UBMI(body mass index)=height(kg)/weight(m®)

?Mean+SE

*Significantly different between young and old women at
p<0.05 by student t-test
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Table 2. Vitamin E status

Young women

Old women Significant factor”

e et et e
a-Tocopherol/total lipid(ig/mg) betore ;ggjgggj gégig;%b Age’, VE™
a-Tocopherol/triglyceride(ug/mg) i?fg;e E(?;g i (1)?162;? 12(231 i g;g:lb VE™
a-Tocopherol/total cholesterol(ug/mg) i?fgrre ;giigé;l: gggig;g: VE™

YMean+ SE

IMeans with different letters with a box are significantly different at p<0.05 by duncan’s multiple range test.
FStatistical significance calculated by 2-way anova test. Age: Age effect, VE: Vitamin E supplement effect

*p<0.05, **p<0.01, ***p<0.001

QoA 2k dobxl e g Byl o veHl E B
F3 violof uw}E o)y} vpebrix] Qgkch(Table 3). &
F7 U EL BE Aol ET 51%, 22T 35.7%01 ¢
Z10], B3 Fo 7}7) 589%, 43.7% 2 H2To] §-&= o
2 Fokon] vlelw E nEo 2 Zlsle ) ely
o} 352 A4} vl go] 45~60%9] 2T ¥] 25h (19)

HEzFLE v E B3 Aoy Fof 25 AHA 9ol
ARAT A FE vl B3 Aol HAla) e 2po] 7}
sl ot B3 Folls AAbe) A 3 Bt o] ehe
e =T Fe BF A d2T 39.7%, 24T
50.1%°19 7], B3 Fof 336%, 45.0% % Fastds
o], Lesourd(20)+= AW HZ 79| $7} 1Jol7}t 2713

Table 3. Number and percentage of white blood cells and their subpopulation before and after vitamin E supplementation

Young women Old women Significant factor”
, Before 6.30£0.74"N52 6.02%0.38 .
3 3 (s
White blood cells(x107mm") g 6024037 5824333 NS
Before 3.40+2.2479 2.17%£094° .
: 3 3
Netrophil no.( X 10>/mm®) After 364+ 158° 257+0.80% Age
Before 51.0+3.1% 35.7+3.2° N
percent After 589+2.0° 437+38> Age, VE
Before 2.32+0.76™ 2.08+0.66° .
3 3 Age
Lymphocyte no.(X10"mm’) After 195+027° 259+059° g
Before 39.7+3.0% 50.1+2.47 .
A VE
percent After 336+17 450435 g
Before 0.41£0.26™ 0.43£0.23 -
33 VE
Monocyte no.(x 107/mm) After 0.30%0.07 032+0.11
Before 65106™ 73%11 VE"
percent After 53404 56+05
Before 0.12%0.06° 0.38%0.21°
, . 3 3 A
Eosinophil no.( X 10°/mm®) After 0.12+0.05" 0.29+0.22° ge
Before 2.1+0.3° 62108 Age™
percent After 21+02° 49+1.2°
Before 0.049£0.043™ 0.0470.039 .
. 3 3 NS
Basophil no.(x10"/mm’) After 0.045+0.035 0.046+0.028 :
Before 0.73+£0.15™ 0.8810.21 NS
percent After 0.70+0.07 0.78%+0.15 -

YMean+SE
UNS: Not significant

®Means with different letters with a box are significantly different at p<0.05 by duncan’s multiple range test.
Statistical significance calculated by 2-way anova test. Age: Age effect, VE: Vitamin E supplement effect

*p<0.05, **p<0.01, ***p<0.001
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REog xyyt 7taste AS Bk QT A
el 3579 e ET9 Fole 2 YA
ol &9 E 7R o gled AW et A EFAANE
3 2L gaAds g, g, yEu A S 98
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B4 W9 1~5%2 3 8=t 2979 vlEL o
2Tt AT BF A4 ¥ql 0~1% A
3, volet vlelnl E R g At ¢t

Z W79 4 vt E BEo|} oo 2o
7F A 2t QoA dj Rl vl s EFTo v &2
3, HEZ7Y ulgS Jdgkm, A9 welnv A
o} ol= Aol it el AA ] o)Al B AR
BolAly 53] 714 &gk gl 2h4-2 sl 3579 ¥
& a2t Ao i3t $1ge] selxlvin BolAlch
o7} F713tol uhet Wl Al 2o} Z4ebA 2L, A
v} (22)e AutE & 2l A o] Rusw glch. 23 2 Hau-

S

+7

seman®} Weksler(23)+= Wo]7F £718bH T-cell-& 54
5ol WolA] W 5H L A FIL 5 gl &
A E A Z(long-lived cell)z} 1 st} =& v}olsl F71
st vl G A EY F71 dAt B2 (24) £ Aol A
A ele) A9 FZ 3 v ge] FU1E AL HY 5
Ho] Zrlatgdrlr] Bobe 2393 dA L= A
TA8 WstE Holol & Aolrh

a2 Heel E B3 35108 S0 7 2, |
T, G, FAR]ES A A 2Tl L] NE
T #3& AR 3 EA7= FgS Bt

HAME 2= g

WA 29 235 6]&-2 Table 4%} 2t} Total T-cell
< kA FolA At vel E B3 Foll 2t S}
8= A ol vt e A Q1 2ol 7E §i el k. Helper T-cell
Blelal E 234 o8] Frlsle A goll=d 53] x<l
TollA Fo3 Q] F715 2o ol ihE Xol= ¢l
9l t}. Suppressor T-cell2 2 FllA & 7t F7hstn
ol Ak Aol o) vletal B33 o
o]o] m& z}o)& 4%l 28] I helper/suppressor T-
cell®] ¥]go] vlelwl E BF o2 Zrlste Ao A2
Aol A = ket

1}o] 7} Z74abA T-cell subsetell A 9 @2 wsirt o
o]} u| A 4 (CD2+ CD3-)T-cell& £7}38} AL virgin T-
celllCD45RA) = 748} 24). 18] 2 helper T-cell®}
suppressor T-cell& AH5H & 2Hd}+= 7|55 3=
o} helper T-cell®] Z}+4=3FH A ¥4 3 (immune deficiency)
& Abo] vyl 3, suppressor T-celle] 7434 347}
shojo 2 QA=) 18 B2 helper T-celld] 4+ A
Al AE5HFA Y £42 P25, suppressor
T-cell®) FAE FALALES F71AA 2F7Ps G A5

Table 4. Percentages of lymphocytes subpopulation and NK cell before and after vitamin E supplementation (%)
Young women Old women Significant factor”

Total T-cell(CD3+) i?fge Sg:gg:i?am) gg;gjg;gi" Age’
s wend
Suppressor T-cell(CD8+) Before g;gi;m e NS

Helper/suppressor T-cell ratio(CD4+/CD8+) i?fg:e }égigigm iggigég NS

B-ellCDIS) oo S 3 A
K sy e i weny

YMean+ SE

“Means with different letters with a box are significantly different at p<0.05 by duncan’s multiple range test.

INS: Not significant

“Statistical significance calculated by 2-way anova test. Age: Age effect, VE: Vitamin E supplement effect

*p<0.05, **p<0.01
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xqlell 4 vlElR]l E H3e) wod gzt gpabsabefol] vl A3 929

S 22018 4= 9loh FeH25). £ A FellA helper/
suppressor cell9] ¥]&¢] v]e}wl E 8% Fol F713l=
7%-& HolE: 712 suppressor T-celld] ZHaell 23 7]
o] ol &} helper T-cell2] Z7}ell 23 Aol 2=z gl
A wlelul E9 BEE T-cello] g3les AlE wi/fA
HAFHe] FAd £84 F 4 e 7FsAE A
L gleh

B-cell& ¥lE}g] E 23 Hol& glFe] thzTdl ¥
3 2 f-olH Q] Aolst glelar, B Folle T el A
Ztanste A %ol vrebdeh NK cell H]&-2 xaldlA ¥
sfor Hlekdl BEo g Zrlsle %S Bt Le-
sourd(26)+< o] 7} E9 NK cell®] $7}13tc}x sl 2
A7 e} dAjssc

23 MY 22N BHH 55

) dg F 2293 B4 25 = Table 59 o)
Ig GE =T Fgton vl E HEo2 2T
ot xRl Tl Fase FEg Ry o o3l
= 4ottt Ig A9 BAE QT4 FoH e w3k
i, 8] E 239 3+ ¢loth Ig M2 2Tl A
E3tem uetEl E B3l g A3 fdlvh Kim(16)9]
AALE WAL R g A E olrl Sl wet
Ig G A, BAZY S718la g M-S Zhaste] & 972
e} dx)shgd ot 28]y Batory 5(27) vtol7t S74s
o bt Fof o Ig A, Ig M®] FE+& vfelr} F7Hgth s
3le] B A9 s o E AE R F9n) 183
X8 AL A A dg e Frt Apasta
(28), Zt71 3 A o) v gt 342 F7)sled)(29) o] A< B-
cell?] £3 o glejA] o] WistE vpehuly] f &2 x4l
9 A A4 dd5YE e 723w Lasty gl

Ziemlamski 5-(30)- x¢lo] 100mg*} ] et=l EE- 3}
ol T, 12709 S A G E W EA HY 2
-7 BA A oA 4l 2] 7} 91412, Meydani $-(31)
X 60A] o]AFS] P ol Al 800mg2] a-tocopherol g 304
T EAdE dE d9FE2 88 FxIg A, M, Qe

Aol 7t fodetw ¥ wekx glvh =& Harman® Miller
(32)= 1039 2] =21 Al 200mg 400mg2] a-tocoph-
erol& A3 A7 -& o influenza®} vaccinedl] tHEk & A3
o= zpo)7} glaleh B A7 Ane 9y S8
EA 55 5 ASA dod5Ho ne=l E BEe] B
d3g FA 42 Ao eyt

PMNS| E4/53

o] PMNS E2]sle] SATH & A9 A
Table 63 2t} T-celld] $41& 24538l A2 4H
A Con Aol A3} A= vlebwl E B30 28] thzTell
A Z7 ke A ngod f-2Hel 2ol g,
ool @& Apo] = veh}A] w¥sghel. 18] PHAS o
& A5 dado] ¥3kx, e EA AL d9s
A ¢gkch B—celld] 4 & A8 PWME 4143
Ao, o] el Tl vla) FoH .22 Fol o]
o) mbZ W52 o digt Ao} & B o e E B
2 o5 ] gt} F A E v dgFHE oot
B7] 8 AR A3 PMNY $453 L vlolrt
Z74 b asteE AL 4 5 Add 2 vl EE E B39
Z9E £ 5 Al

Waart $(33)2 Sol4 gldut-g-2 vho] Ftel wizt
Zsto] wald) fHEY Al ES SRR A
g xolel QoA E ste} By A 5H ] A= F
23 90| E Ftzlch skl o) sk 9 =) Al 24ts)e]
Z7}ot PGEAAZ717F Ao 53 7k 4e] /1 o2 ofof
719 3 9w (34) AFHS oo 2 g Ao vl
9 E B3o] Hel5Hel dig B3k oA o] U=
3 9lA ek

Meydani 5(35)2 604] o]4+-8] xlel Al 3}F<l 800
mg a-tocopherol& 30U 7t 914 wf x| A # F-zpaint
< Con A9l H§ mitogenesis, IL-22] A 4to] Z7}3}4
I, PGE9| AAls} A #Aakshe 7haslsd ou, T-cell
o]&A B-cell& A8} mitogene] tH3F ¥k-g-& £}
s} sgkebar shgdct B o el A £(31), 654 ]

gil
=

=

g

Table 5. Plasma immunoglobulins and complement concentrations before and after vitamin E supplementation (mg/dl)

Young women

Old women Significant factor”

IeG Before 1743.3+58.12%% 1962.5+107.3 Age’
(694-1618)" After 1671.3£47.9° 1855.6+130.1™ ge
IgA Before 1685+ 12.3° 256.0%29.3" Age™
(68-378) After 1937%16.2% 280.2+36.8"
IgM Before 21312220 146.2%14.2° Age™
(63-277) After 212.7+19.8° 1539+14.2° ’
Cs Before 64.1+2.2% 73.4+49% Age™
(85-201) After 50.6+1.8° 74548
YNorm! ranges(17)
IMean £ SE

IMeans with different letters with a box are significantly different at p<0.05 by duncan’s multiple range test.
DS tatistical significance calculated by 2-way anova test. Age' Age effect, VE: Vitamin E supplement effect

*p<0.05, **p<0.01, ***p<0.001
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Table 6. Mitogenesis

(Stimulation index/2.5X 10° cell)

Young women Old. women Significant factor®
Con A Ater vl 052-005 s
PHA Ater el 091005 s
PWM Afer Loro0t 05.-000 Ase’
“Mean=* SE

INS: Not significant
IStatistical significance calculated by 2-way anova test.
*p<0.05, **p<0.01, ***p<0.001
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Age: Age effect, VE: Vitamin E supplement effect

(nmol /100ml plasma)
0.02 P

0.015
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[
I
0
Before  After Before  After
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Fig. 1. Plasma TBARs concentrations before and after
vitamin E supplementation.
Means with different letters are significantly different at
p<0.05 by Duncan’s multiple range test.
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Fig. 2. Radical scavenger activities before and after Vi-
l)tamm E supplementation.
Means with different letters are significantly different
p<0.05 by Duncan’s multiple range test.
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