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MEEHREMATIILEYIARIT AL X
DNA &AL 3 45 22 1 g9 i 55
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[(HE] BN BELdERFAETHERNILEREALEFRROBEABLAREM AL EFRRX
JLEN AR ELED RKEMM DNA BARGHE W, Hix EBHBEFERN 9~11 SERILE 82
Z BN EEFHRERAG )N EA, 84 41 £, RA24 MERRZESBITEREE, 5%
HAIEBEHIRRELEFRER(SHE4E T A(VA)600 pg B4 K E(VE)100 mg. £ E C(VO)
300 mg B-H % P E(B-C)1 mgMIEFRREN (Se)200 pg], Wi X BE 28 W FR F AR R 350 62 4 3% ) 22 R R0, 3R
Bk 8 . AT AR A R R AT RE MBE, A IME VA \VE.VC.B-C.Se. BBt H kit
ALY’ (GSH-Px) 8 E AL 455 1L 88 (SOD) . TF Z B (MDA) K F LA X b L 40 iis DNA B R ¥Rt #0
H,0,(5.10.25 pmol/L H,0,) B A LSS. &8 HEAZLEREY,RNILE VA VC MW
ARRIE, A EHEEFRBEAR(RNDK50.6% .65.6% M67.3% ., BEFRRHHTE 8 FARE, A
JLE M3 Fp-C.VAVE.VC # Se By/KF 5%t A LA B RE T13.4%.32.8% .11.5% .46.9% Al
24.6% (P<0.01), GSH-PxF§HIIE AR 161. 7TRETE 1 8407/ ml, B B 8 T3 78T (100. 485 75 Jy 4z
ml) it B4 (110. 28§3% 7 847 /ml) (P<0.01) , T il 3¢ MDA #7K F g3 #b FE#77.2 nmol/ml T F& 3
FHIE 4.6 nmol/ml(P<0.01), FFEA MK P SOD /Kt By B K F X BA M F#(P<0.01),
DNAAWERE R, THAERAJLEKE M DNA B ZHE#RHBEN10.5~12.2 AU, HHE, £4
ZAERESEITEEX(P>0.05), T 5.10.25 pmol/L H,0, 4B J5 K B 414 DNA & 1L 4 9
B3¥im, % 8253.6~350.8 AU, B FAMKE M DNA E@ARGEE SN M T T MRA
(P<0.01), &#® HARMMBEEREEE B RS ILE i 3K 5 H 4L E 5 XM GSH-Px KF; %
i MDA 7K % & B &7 & H,0, %56 B 45 DNA S 4L 65 ; T 11 3% =F SOD 7k - R i 7T 8B 4L
HERABR.
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[Abstract] Objective To examine the effect of multiple micronutrients supplementation on anti-
oxidative activity and decreasing oxidized DNA damage of lymphocytes in Chinese children. Methods 82
healthy children in a rural areas, aged 9-11 years, were selected and randomized allocated into group
receiving supplements and control group with each of them 41. 24-hour dietary recall was used to collect
data on daily nutrient intakes of the research subjects. The subjects in the supplement group were given
vitamin A(VA) 600 pg, 8-carotene(B-C) 1.0 mg, vitamin E(VE) 100 mg, vitamin C(VC) 300 mg and
Na, SeO; (Se) 200 pg in a tablet on daily base while those in the control group took a same-sized color
placebo tablet. The trial lasted 8 weeks. 5 ml blood samples from each subject were taken during 7 to 9
o’clock in the morning. DNA damage of lymphocytes and levels of plasma VA, VE, VC, B-C, Se,
malondialdehyde( MDA ), activities of superoxide dismutase(SOD) and glutathione peroxidase ( GSH-Px)
were then analyzed twice before and after the 8-week of trial. Results The low intakes of VA, VC and Se
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only accounted for 50.6% ,65.6% and 67.3% of their recommended nutrient intake( RNI) respectively.
After the trial,levels of plasma B-C, VA, VE, VC and Se in the supplemented group increased by 13.4% ,
32.8%,11.5%,46.9% and 24.6% respectively, compared with the control group, indicating that
nutritional status regarding antioxidant nutrients had largely been improved. GSH-Px activity had a
significant increase in the supplement group than before the supplement and in the control group (P<
0.01). GSH-Px before the trial (the 100.4 U/ml) also showed significant increase after the trial (161.7
U/ml)(P<0.01). However, the values of SOD and MDA significantly decreased after the trial. Analysis of
DNA damage indicated that there was no significant difference in the intrinsic damage of DNA(P>0.05).
Significant decreases of oxidized DNA damage induced by 5 umol/L,10 ymol/L and 25 pmol/L H,0, were
found more in peripheral lymphocytes of the supplemented group, than in pre-supplement and the control
group after the trial(P<0.01). Conclusion Supplementation of multiple micronutrients could effectively
increase the levels of B-C, VA, VE, VC and Se in plasma,and GSH-Px activity. In the meantime, MDA and
oxidized DNA damage induced by a low level H,O, decreased significantly after the trial. The reason
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accounted for the decrease of SOD activity after the trial needs to be further studied.
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DNA R#EHBEAGEENKATYR, ENRE
MARBEREXREE, BHEFEARNE RS
FJLEMREA BRI SEMAETFRR SRR
BES AFEVEEEYRE, XEREEIE
DNA ##i 15, DNA 545 i FR B Z 00 3% ma 144 40 i
oRE, #HMEWILENEELERKET. Eib, R
EHEOPLERE S, AR E NI E , WA F T
HEHEBEYROBENEE. KEABTHEHRAER
M ENNERE(MEELER A(VA) L4 ERE
(VE) #4E C(VC) B-#HH b & (B-C) AKX WM ER
B (Se)Z 4T BHRMNEMPELEFEK
F R DNA R LB G. BEZRBTFHEEA
B MPLEAE F E 5 LE DNA S B4 K
B AR WIRIE . A B 5T U 3 X FE R A LE R
MENEFRE MERENILEB ALK A
ft DNA E AL G 0 ma , FE 8T HAE AALE .

MREHE

LBRRXTZ .

(DRI R EF  EEERN DN E=ZFSRF
ER2A,FRI~11 %  HPH 34,5394, 5
R, T AR AN ELERREE. MBE¥EER
HERXBE¥RKFAFMERMHART ,ETHZIE
HEHN. EX AW BELFATRARRME, AKX
KA RFREF ILRESMERBE AR
PUE 38

QEBAE . EFRIFTHHAT, RAH24 hER
Bz N RTTRERE, BTN ERA
HEE FFES 2000 4 10 AMANEEERREBA
& (recommended nutrient intake, RNI),

Q) BEFRA R RAWE R Z X R BT

A FEAFX A (RN, BH 41 &, b TAX
REBABRBRARZREBEFRERN 1A . HPER
VA 600 ug.p-C 1 mg.VE 100 mg.VC 300 mg#Hi Se
200 pe , MENEBEFREHRBEHABKRFI~11 ¥
JLER ULE (R T 32 B m PR &) ; v R 41 iR A
SMEBEMEINZEN, BRERFRABESOYL
BH¥PEFENHEEAT, S/ S5 X EL¥EHEH
ZIHFIAT H T/EA RS — R BMKR, B 7KK
2HERERENRAAMEB BT, HEFIZS R,
FHiatElh 8 B, T W E LG Re, iRk RZH
FERMRFIEM.

2.5 T

(DIBERESFTE - RNEMEREWN B
53 F 5 /R6: 300 B 2 I # Bk AR A<S ml, FF &
W, ERGkIEREKED, T2 hNEXT
SEEM . AR P E140 W2 AT EKE
4 M Fn DNA 82455347, R A B .0, 22 B I 3R W
F&TAELIER O E .

()R EEE SRR RIS IR
RMPI-1640(GibcoBRL /A ] ) .5 %7 DAPI( Boehringer
Mannheim 2 5] )  Tris ( Amresco 2> 8} ) ; /M I 18 9k B2
HMTBRERREBREREYH AL ERE
HE R AtEt L b AR HhBIAE),

(3) 1A% - I 2.0 Pl (F8H Sigma 3K30 ), i
WAL (L mA—T7), %N B8 (H & OLYMPAS
BH-2 %), 5664 66 it ( H 4 & B RF-540),722
ST,

(4) It 32 B0 E AL E % A0 1 3% B B AL B AW A
Mm# VA F VE B R %68, K e-CHll &
FHA A, MK VC e RA2,4- ZHEE B,
M2 Se B E R FA2,3- —H E 2 (DAN) X,
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1 3 A8 E AL Y B AL B (SOD) . 1§ B (MDA) f 4 Bt
H kit B 4L ¥ 8§ (GSH-Px) 4 87 47 B R FH B R 05
TBARMKGEE, WiXEHREEEREY TEH
FETRAE,

(5) DNA S AL 48 15 43 47 - K FF 55 40 J0 368 JBE v, Ok
(“HEERkE)Y ., —AMRBKNSETERRARE L
TR, AR ERGARES E RS H L
IR AN R 0.1.2.3.4 ENER(E 1), AR
Fi% B 837 (arbitrary units, AU) %5 8 DNA & b 34
WOGRRE I8 F B 4> S n LA B 0] 3548 DNA Bk
BGAKED , L/t AR AL B IREE 100 /40 .
DNA £ iR 4h 3847, R A H,O, fE 5 DNA &
A5 455 5 700 X Db L 40 R AT AL L YR BE A BN R S
10,25 pmmol/L, 4L FEAT 8] 45 min,

::-_
1 AN ANE R R KO B4 DNA GBI
(RAEBMET 10Xx20)

3.8t 2% 4047 . R I SPSS 10. 0%k 14 %if 45 52 3k
T8 ARG BAZTRIEIR LA RS
HAEEETIERE LB RE R, BEER
FRIE M P<0.05,

# R

LERNIILEBREREALERRBARL - R 1

GEREW, WA ILERHBL.VC H Se AR,
4814 RNI #550.6% .65.6% F167.3% , M VE B
BAREALE,HRNIH 97%,

Rl FERALBEREHBEAER (L)

B LK i H RNI
BRR  (.-%2) (n=41) (n=a1) (%)

VA(ug) 354.0+£349.0 343.0+290.0 366.0+407.0 700(50.6)

VC(mg) 55.8425.0 54.6+23.0 56.3+26.0 85(65.6)
VE(mg) 9.7%2.5 9.5+2.4 9.9+2.7  10(97.0)
Se(pg) 26.9+11.9 27.0416.0 26.8+13.0 40(67.3)

*  RNIWH St

2.MEFAFMEBREMEFEKED R
2 BRERENMRANEIILEMLRE AR EMLER
FAKFE, A BAZREARLIF BTN
AN BERESMEREFERARE<I AR

T A B R TR B BB 18R . &

FARAMEANEFREWNATHE, FhRHILE
M¥B-C.VA.VE.VC Ml Se /K ¥ & & FF W di
(P<0.01),ANBErRABS FXBRATHEH
KF(P<0.01),

3. 1l % SOD.MDA #l GSH-Px /K431 : ¥ 7
EENENERE S AR, R4 MK GSH-Px #
BETXBEAMFHAG(P<0.01), M SOD #
MDA 1 8 8% F %+ B 40 Fn F AT (P <0.01) ; 1 X
BANAELZHEANMERRHABEZR(P>0.05)
(€3,

4. B4 DNA i 5 RFES ARG
DNA #4545 R 4 7 Box , #h T4 Fix B4 DNA B
ERGHEMR, AR RAZRELEFREME YR
R B ZER(P>0.05), £ 5,10 F125 pmol/L
H,O, HS B G, B4 DNA WEABHHE
BE AL ERRNRETH S AEMHTAMRE
L DNA )8 A5 0082 3 B B AR F X B 40 /0 13
B (P<0.01)(F 4),

£2 HANEMEFEHILELRHEABEFRREKFHEN(Z L)

nEhEHRE x4 ¥ omoo4
(pgldl) B FHH THE A FHA THE
g-C 38 109.3+20.3 123.9+18.3" 38 105.9+16.7 96.2+12.9%
VA 37 53.7+9.8 71.3£8.5" 38 50.9+7.9 47.0+6.0%
A E® 38 494.5+68.1 551.4+65.0" 38 485.1+62.0 465.4+57.8%
vC 35 604.7+234.0 888.4+428.9" 35 598.9+295.5 730.2 +323.0%
Se 36 6.9+1.6 8.6+2.9" 36 7.1+1.8 7.2+1.5%

* SRFRATWAAHLL, P<0.01; # SHAHATH/GME,P<0.01
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%3 HEREALEFENILEMFE SOD.GSH-Px fl MDA KW (z + 5)

" o b x 4 Xt i i |
F Hiao FHiE F H AT FHE
SOD(TE A ARk 547 /ml) 108.8 £20.0(n =38) 83.7+22.6" (n=39) 98.2+18.1(n=37) 93.6+26.1% (n=38)
MDA (nmol/ml) 7.240.89(n=41) 4.6+1.0" (n=41) 7.2+0.6(n=37) 6.8+1.1% (n=36)

GSH-Px( B /1 4% /ml) 100.4 +26.6(n =41)

161.7+32.2" (n=41)

108.9+19.1(n =34) 110.2+20.2% (n =38)

» SWRFTHATHEGHL, P<0.01;# SHFTHATHEAML,P<0.01

F4 HAMEAEFEXTILEMKRCHIE DNA EALBRGRFE W (z £+ 5)

H,0, T OB 4
(umollL) A% FHA FHRE K FHi FHRE
0 40 10.50+£1.7 11.50+1.4 40 12.20+1.1 11.60+£1.50
5 37 290.30+42.6 253.57+47.9" 37 285.30+£22.0 295.23 +42.59%
10 39 323.66+23.3 284.64+£43.4" 39 312.80+£45.0 322.54+32.31%
25 39 350.80+30.8 308.64£46.57 39 347.58+30.0 346.74+29.71%

* SHEATHAHEL, P<0.01; 4 SHFEHATHEMLEL, P<0.01

it

MENEFREREKECEREHENEREK,
FEMFE VA.VE.VC,B-C il Se %, A4 JLEIE
HEKRBHLENEENERE, R @ oL
WY AHERBPTEEEEAH, WRELALERE
FENBEERFEEFHMEEANKR., ZRERH
HEHXZH,RT VEBATLESN, AEILERER S VA,
VCHl Se MBAHARRE. VA#EAER{LA RNI ¥
50.6% ., 5AEIIERX(BRINERZAER) M
VR R (BLEMAYANEF)MBEBARREX, M
BCHBBEHAEAR EHEIBFARAEREEL,EBS
FaMk, SUEILEBRBAEERE -2, VC
R—FKBHENRELEAR  BAERBEHEN
EA, ZERIZE A AR KR N6 BRI R EEER
MRIHSFEEEEEAEM. EXEEFETHEN
BRFKB R, YR M T A E AR S &R VCRAK,
BEARBEEEAMSE, FEGS KNS HEE, EME
SERBRT MF#ERXKREARRKEILERE
B VCEREHTEFRRE"Y, Se £4MH KT &ML
YIRS EEA RIS, AT KT ERYBEEN
R iir m RS E A, ERE AR, RPEY
RAaZRE EFARTEFEINE. BEAERHIL
HSe BEARRE, LA RNI B67.3% ., B TE®E
ILEBREPHEYMNBALERE, L VEREA
BiERNIW 97% . BZAERE, RAIILEERS
NELEREBARRBKELBEE R, EFIER
BREMR,

RKEHREZH  ZENELBERREIRBEAER
W EHABENEERENERRR, 2T E

B ENEFEEHTAILEME FB-C.VA,
VE.VC #l Se KK FH B A&, EAEREH A
HERRILEXHMEMLEREKE. AHRA
X VA.VE.VCEHBHALBEFERABMER
Pk EALBE Y . BATEM R P LH, x4
JLEHFE 8 AR, ¥ GSH-Px MEHEWHE S T
FERTAST A, GSH-PxR—FME R E LB, m
Se Z#GSH-PxIEHEF LM EER 7, EH T AL
B |1 A 9K BE A 488 0, GSH-Px 3% P B B 3 ™’ .
Hit, A E A MELEBEREZTHEREIILE
GSH-Px W& ¥ . MDA 18X 5 it AL WA ™),
HEBMWZ T LR A S0 MG B S A iy
MEE, BERETHEHREILEME MDA E
KFTFHaiAxt BA, XATREEH FILEMKRE
LB FFEM GSH-Px WS T BIR &, WA R0t
HEROUER B B E, B0 TIRES B4

AR AT ELEF RO FTREN Mt &L
B SOD W IE M"Y, R, ABFR LB AH AL
BEHREAMILEMEK SOD K&, Wi T Hia #h 78 41 i 3
SOD W& /1 @K F T HAT AR A, XATRER
ILEEAFAHERERD, A TIENIEBRS
(MENEFRE) BB # RS (0 SOD.GSH-Px%)
MEMEAHERR—MITHTIE, EFTET X
B/ VA.VE . VC.B-CHl Se J5, X f 3 25 19 F 15 8
BT8R E S E0RE =R, i
EERVER T M, M3 SOD 8915 /71K, 5 Brennan
U R R —B

DNA EHliEPHBHREGFENEEYR, R
BHZANEamERTHEY RS TFZ—-". B
BF9EiAh DNA B S H H,0, ERA S FEHK
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JE 9 ER R A G, S0 R Bk A T G AR 6T 52 Y B A
WM, TEHRBENTRES S T DNA L ER &R
BFmsk MENWRELTHRTERAGAEELEY
(OH),=# B H,0, ¥ & i & 1k B ¥R B 51 i 40
MO DNA I3 07 s ) B 780, I T 285 8 DNA 8 1 Wt
ST R, IR AL R S R AL B T, R R AL R
REMNAMTERFREEY RO EMER. &0
HU O, iEFH, FiTH AR ALEREN
H,0, %S i B 40 i DNA S5 A, &
IR R B, *b LA F X B4 E 412 DNA B &
RGBHEMK AR L THRAESREABXS, WY
HEREFRE X HE MM DNA B R BT
Fw, ME HO, EMM M, KiES KSR
DNA Bt Z#i K, AN ELERE 8 {E, b
FAKE RGP H BT TR BAH, 3
B A EFEX 5.10 25 pmol/L H,0, #
SHWE 4R DNA SR BB EM.
AREMIPLEI R VA B— R IRt AR R, Mg
BXUG I RE R RS AR EHERARNEX
), & BT AR 40 OB b 9 B B o S Ak SR, A TR §7
Ptk S 2 EAL R G o B-CR KA — R EE K
BHH AN, B5 NADH o LA# & B 2 K5
B A HENBGER. ©tAEE DR DNA M
BEMEY DNA RZ WG, VE £k —F g
AL, AT VB B A Y A BR T XUZ 1
Brigv e B B2, RE SR AR R 1 B AL 51 1 DNA
BN, VC B — R E E KB LA A,
RESAE b TS BR B P 3, 386 9 40 e A9 BT AL BB 1
K% H,O, %S DNA &6, Se TERE
1T GSH-Pxifi & ¥ #i 4L 1E M, W 4> B d1 # X% DNA
W, AN EAERRZMEEBEN DR
A, VC AT LLH i 32 5 5T S AL A B B i 1 MR AR 4
4 P B 4 52 AL 33 4, VC BT DA O 3% g A8 Xl
A4 % e T 3% 58 GSH-PxH 1 ¥ , VE 5 GSH-Px L FF 7
e, Hit, ¥R EhERENESREERY
B REFBRONEMER. 2R P AEAILE
EHAETHELEREEHMERC.VA.VE.VC
1 Se W BE 135 B4 B B K OF A S A4 e 18
B EFRIEESWAERMPLELTIRE, A
RO iE R i, BRI 1,0, Bra A3 45 , DA 4
PHBEY RN EE, SUERELEREMHRE
%t DNA #6 & R E R s R -5,

B MANLERZNTEEHDIEILER
B, M58 ILEVUARSTRILRE ), A ROt R
T OIS i S A0 ) A BRI B2 40 S DNA E 4L
B, ANiiA A T4 LEREYRMREE. W
e, N L DL B 12 W AR 2 P f BE R, 3
MILERERFREX KRBARAT —EHEHH
BHEFRREALN,. MRAKEFRRZHITH I
() SOD 7K F Ky AR i T HRA BT FEAET o
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