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[Abstract] Objective To explore the effects of vitamin A combined with other micronutrients on the nutritional status in
children. Methods According to the method of stratified random cluster sampling, three kindergartens were randomly selected
out of 7 in the suburbs of Chongging. A total of 350 preschool children who met the eligibility criteria, aged between 3-6 years
old in the selected kindergartens, were randomly assigned to 3 treatment groups: the vitamin A group (A group), the vitamin A
plus Zn group (AZ group). and the vitamin A supplementation with multiple micronutrients group (AMM group). The
supplementation lasted for 6 months in the three groups. The height and weight of the participants were measured and the Z-
score value was calculated before and after supplementation to evaluate the incidence of malnutrition. Serum vitamin A, Zn, Fe,
Ca and hemoglobin levels were also measured before and after the intervention. A questionnaire survey of the general situation,

family status and dietary habit of the children was performed before the supplementation; also the dietary nutrient intake of the
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children during intervention was investigated by a 24-hour dietary recall method. Results The 24-hour dietary recall results
showed that vitamin A, Zn and Ca were inadequate in the diet of the 3-6 years old children in our study. Compared with before
supplementation, the serum Zn and Fe levels were significantly different in the three groups 6 months after supplementation
(all P<C0.01), with the increment of Zn level in AZ group being significantly higher than that in the AMM group (P<C0. 05).
The serum vitamin A level in AZ group and AMM group were significantly increased by (0.05%0.23) pmol/L and (0. 09+
0.28) pmol/L (P<C0.05, P<C0.01), respectively; however, the increase was (0.03=20.27) pmol/L in A group (P>>0.05).
The increment of serum vitamin A in AMM group was significantly greater than those in A and AZ groups (all P<{0.05); the
increment of hemoglobin level in AMM group was also significantly greater than that in A group (P<C0. 05). The malnutritions
rates were decreased in the A, AZ and AMM groups to different degrees, and the decreases were not significantly different
between the three groups (P>>0. 05). Conclusion The effect of multiple micronutrient supplementation shows no significant

difference on nutritional status in 3-6 aged children compared with the two micronutrient supplementations. Micronutrient

supplement for children should be based on the main nutritional problems of them, and the best combination of nutrients should

be chosen to improve nutrition and health status of children.

[Key words |

JLFE 8 3R BB A Sy 2 A 2 3 A B 3R R T
(RS A b R S 5 % LU F LS AR B N
SN VT SE Al B H A L 2 R % U0 AH G
(148 3% ) 34 7 3 3530 5 0L . 2002 4 o [ R RS R
@R nl A A g R B R REILE S RARL KL
R E", BREMTEHIANW G ILEE
FERBL A BGERE . HEE R (vitamin, V) ACVA) &
NEDHFHMEERRZ NSRS HEREFSH
YA EmEAE Y AR R VA 5% (zine, Zn)
AR, M VA 545 (calcium, Ca) il & &
FEREEYIEEREEFHEREZEERY . Bl
WHoE Z it S R R E A 525 X AL b 78 %) L3
BRRUGE WL HLL VA BIERE X 3~6 %
JLEANE VA 50 VA 5 HAh RS R RS WL
HE IR T D AW BEAL 4 B 3 Ak
A AR VA AL 4R VA 5 Zn e VA 5
ZHMMEEREZESYH (B VA, VB1, VB2,
VB6.VB12,VC, VD, "R | M Bk B | 55 55 , W52 L)
VA RHEERI AR —F SRR M SRR L
HAEBREN 3~6 F JLEE IR, WIER
W0 L R R D0 B A 0 T TR it e AR B

1 X&KMH*

L1 FEL &R eysdE AR AR
TP B B AE PR O B I RS X B AT
(2008 4F 10 H %= 2009 4 6 H)., MizHi[X 7 Bt
B =>200 N9 &l LI b BEHLIEE I 3 BT, 8% 42388 3~ 6
GHILEN AT T WA, Gak 1A Wik,
A 350 BILESFGNAIRME, WARUE. (1) Bk

anemia; vitamin A; zinc; micronutrients; dietary supplements

[Acad J Sec Mil Med Univ,2013,34(8):828-834 ]

fat e, JCast A% 1k 18 PR A% e Mg B LAt ™ H 5% , C
J2 i 25 1 (C reaction protein, CRP) <<5 mg/L;
(2)3~6% FasE 7E bl JL 2 5 (3) A bR i W 47 A Jm] &
RS RIS LEAN S FAN MR E R R, A
Z 552 H L 450 BE s A W4 A3 % 8 1w
UG RV A B T ) 2 o PR R B R 2= Bt s )L 3 =
BEfe 2 01 2x W A JF [l .

1.2 AR aw 1Ry EMIL Ik, P VA K
KB FRRBLIE 4 350 2 JLEREMLAT AL 3 4. A 4.
S VAL B H 14 HA1 28 HENFE VA 2.5 Tt
PRI RERAHERARD, AZH A VA 5
In JA—ZER HE XA Zn 10 mg GBI 25 A
FRAFD HFE VA Bk 54 VA 4 —3, AMM
H.Ab5E VA HSZMBEERRESY. B3 dfhn
1 Ml g R R CGERIRH25A BRA A, e &
&H.VA50001U,VBl 1.5 mg, VB2 1. 7 mg, VB6
2 mg,VBI2 4 pg,VC 50 mg, VD 400 1U, H-f& 100
pg MEERE 20 mg. ¥Z R 10 mg. 45 162 mg. B 125
mg)., 3NTHREARTH VAT =Z R 5T
AL AR I A TS E 6 A H L Hh [ 2 1 4 L
IZED LA RGRIR 1 h 5B ERZRA. %
JUFE 2% PEYE 32 4F: 2 00 W B )L 3 Al F A B0 T S & 1)

B BHE
1.3 H&mRESHN
1.3.1 H&fx& FhBULESEIM 3 mL, HHP 100

pL A EDTA TAb B 4058 R 48, L 5E M 21 2
FICHb) WREE AR AR A B AAEPUEER A . AR
AT 37°C/AKIHCE 15 min J5 805X g B0 5 min,
WML, 38 BT —20°C vkAE AR A7 R



+ 830 -

B OFEEKRF¥M 2013458 AL 4 B
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1Z0) ', 2 7% 7% g K 58 Bk I 395 495 43 % b o (2. 00 ~
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F1 3N THRRREILETZEFREZGHENE
Tab 1 Daily intake of main nutrients in the three groups

Energy Protein VA
froup ! Intaket Q/K) RO Tntaketm/e it Tntaket m/pg RE L peeent
A 88 6 375(6 128,6 625) 95-102 48(46,50) 92-100 284(220,346) 7-58
AZ 93 6 128(5 936,6 320) 92-98 45(43,47) 86-94 260(195,326) 33-54
AMM 109 5969(5 831,6 111) ~ 90-94 45044,47) " 86-88 284(200,368) 33-61

Zn Fe Ca
Group 8 Intake® m/mg Percerﬂn Intake* m/mg Percer;t Intake® m/mg Percer;t
of Al (%) of Al (%) of AT (%)

A 88 8(7.6,8.3) 63-69 15(12,17) 100-142 455(243,597) 30-75
AZ 93 7(7.1,7.7) " 59-64 14(12,15) 100-125 439(283,554) 35-69
AMM 109 7(7.4,7.9)" 62-66 14(12,15) 100-125 475(296,579) 37-72

* Values are presented as median and four percentile.
intakes; RE: Retinol equivalent.

mentation with multiple micronutrients group.

2.3 ANAMEEREXN VA, Zn.Ca,Fe Z Hb KF
MPa HEMEERETH6AAR.AZ4H K
AMM H il VA JKF 4351 7 s 17 (0. 0540, 23)
pmol/L } (0. 09 £ 0. 28) pmol/L(P<C0. 05, P<C
0.01),A HiiE VA KFTHE T (0. 03+0. 27)
pmol /L H 22 R TG 248 L (P>0. 05) ; AMM 41
MiE VA 5 F+ & i@ & T H AP AH (P <
0.05);3 W JILE I Zn,Fe K5+ W aj 8 7+ &
(P<<0.01),Hh AZ 1L MW Zn K T i i

F2 3NTFRRBAILETR

RDA; Chinese recommanded dietary allowance; Al: Chinese adequate
A group: Vitamin A (VA) group; AZ group: VA plus Zn group; AMM group: VA supple-
* P<C0.05 vs A group (Tukey test)

BT AMM 4 (P<C0.05); A A I7E Ca /KF58 T
B FRE (0. 1640. 22) mmol/L(P<0. 05),{H AMM

ﬁl

M Ca KF& T WA F & T (0. 08 +0. 24)
mmol/L (P<C0.05) , KL 2, #hmiiEEHFER
FHi6 NAJE .3 AT HHREG A Hb KF3F+ &, 3%
LY & A R AR (P<<0. 01) s Hirf AMM 4 Hb /K-
THE IR E R T A H(P<<0.05),B5 AZ 4 H i
SHGEH 2 X (P>>0. 05) ;3 21 8] %% 1 & A4 R A8 4k
R G FEL(E I,

J5MiE VA.Zn.Ca . Fe 7K ERITT K

Tab 2 Changes of serum VA, Zn, Ca and Fe levels before and after intervention in the three groups

Tt
Group - VA . - Zn . . Ca . » Fe .
cg/(pmol « L™1) cg/(pmol « L™1) cg/(mmol « L™1) cg/(pmol « L™1)
A (n=88)
Before intervention 1.25+0.26 12.00+£2.32 2.5540.15 17.39+£6. 64
After intervention 1.2840.22 14.95+3. 14 2.3940.19 21.0147.20
Change 0.0340. 27 2.9542.93* —0.16+0.22" 3.63£8.57"
AZ (n=93)
Before intervention 1.2040. 23 12.60+2. 60 2.5440.17 18.10£7. 34
After intervention 1.25+0. 20 16.27+2.80 2.4540.23 23.2547.55
Change 0.0540.23" 3.67+£3.07"" —0.0940. 30 5.154+8.01* =4
AMM (n=109)
Before intervention 1.2740.24 12.13+2.06 2.4040. 20 18.30+5.43
After intervention 1.3540.27 13.75+2.08 2.4840.15 24.3946. 34
Change 0.09+0.28* * LA 1.63+2.59" ~A 0.08+0.24*4A 6.10£5. 74" * &

A group: Vitamin A (VA) group; AZ group: VA plus Zn group; AMM group: VA supplementation with multiple micronutri-

" P<<0.05, "

ents group.

P<C0.01 (Paired Student’s t-test).

A P<C0.05 vs A group; 4 P<C0.05 vs AZ group (Tukey test)
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R3 IANTRHBAILETHAE Hb K FERME ELLGIHTN

Tab 3 Changes of hemoglobin (Hb) level and prevalence of anemia before and after intervention in the three groups

Hb pp/(g+ L7, x5

Prevalence of anemia (%)

Group ! : Before. . After. Changc . Be{ore. . After4 Changc
intervention intervention intervention intervention

A 88 115+38 120£7 5.07+6.98" " 25.00 14. 7844 10. 22

AZ 93 11749 122+8 5.314£7.16"" 24.73 10. 7544 13.98

AMM 109 118+9 124+10 6.3547.06% "4 23.85 11.9344 11.92

A group: Vitamin A (VA) group; AZ group: VA plus Zn group; AMM group: VA supplementation with multiple micronu-

trients group. ** P<C0. 01 (Paired Student’s t-test). ©P<C0.05 vs A group (Tukey test); 44 P<C0. 01 vs before intervention

(Xz test or Kruskal-Wallis test)

2.4 AABEBRENILEERRRA SVAD,Ca
RE Zn RE KB G Hom  THie NHE,A 4.
AZ M e AMM 21 v L # AR A 5T 5 | 88 o B0 e LT
98 TN AR R AR G2 11 Lb 481 240 S () A2 B2 0 R B L H 3 41
R R 2 S ¥ RS T #E L (P>0.05), A
41 AZ 4 K AMM 41 JL#E SVAD L 6 4 1] i
19.32%.22. 58%.23. 64% F M %] 13. 64% (P>
0.05),11.83% (P<C0.01),10. 09% (P<C0. 01),Zn
A BIN5 5 26, 14% .27, 96% .22, 93% R [#
F]5.68% (P<C0.01).2.15% (P<C0.01).3.67 %
(P<<0.01),3 8] FREIREE 255 LGt 2 L, 3
AT IR A LE Ca AR KA AL b il i
BREN Ca SR ILHIEmAK, W4,

3 4 it

3.1 AAAMEBEARAZNILELALZTAKRFHH
W 24 h BRIl R A 43 B 45 SRR WL R T IR AR
3~6% JLEM VA Zn & Ca AN L, A% EXF
ZH X AT B SR R T s LB B SRR, B
FREEREY AR E RN TR —-HEERR(VA),
WS R B R R (VA Zn) LR Z R il 8 37
F (L VA, VB1, VB2, VB6, VB12, VC, VD, it
fiR IR ERE 5 595) .3 LM I Zn il Fe /KFEF
TR 5 )25 R A G2 8 X (P<<0.01) . Zn 6t =
JEH UL LS SR Z R 2 — B H AT Zn i
= BA IR E SRR, Zn B Z B UK R A 15 5
RF AR E BIE R L RZMH Zn AR (il Zn<
10. 7 pmol/L) fif i JLE ALK Zn HFHRKF. 6 ™ H
T FE  AZ HIME Zn KETHE IR E & T AMM
(P<<0.05) . H5 A HKER LRI ¥E XL,
R Al AF 9T A % 38 B AR S Zn SR FE VA M
Zn ER A ML Zn K7 35 T L 5 AR B 5 45 R
— 0, R FE Zn 8 VA I Zn 2 23 ALK Zn

F4 3N TFRHRBREAILETHHEERARRK
SVAD.Ca.Zn R ELLHIH L
Tab 4 Proportions of SVAD, ICa, IZn and malnutrition

before and after intervention in the three groups

%
s A A Mg

Underweight

Before 2.27 3.23 4.59

After 1. 14 2.15 0. 91

Change 1.13 1.08 3.68"
Overweight/obesity

Before 2.27 4. 30 5.50

After 1. 14 2.15 4.59

Change 1.13 2.15 0.91
Wasting

Before 2.27 4. 30 7.27

After 0 2.15 0

Change 2.27 2.15 7.27
Stunting

Before 5.68 8. 60 2.73

After 3.41 3.23" 0.91

Change 2.27 5.37 1.82
SVAD

Before 19. 32 22.58 23.64

After 13. 64 11.83*~ 10. 09 *

Change 5.68 10. 75 13.55
ICa

Before 1. 14 2.22 0. 00

After 1. 14 0. 00 0. 00

Change 0. 00 2.22 0. 00
1Zn

Before 26. 14 27.96 22.93

After 5.68" " 2,15 3.67% "

Change 20. 46 25.81 19. 26

SVAD: Suspicious sub-clinical vitamin A (VA) deficiency;
ICa: Insufficient calcium; 1Zn: Insufficient zinc. A group: VA
group; AZ group: VA plus Zn group; AMM group: VA sup-
plementation with multiple micronutrients group. * P <C0. 05,

" P<<0.01 (3 test or Kruskal-Wallis test)
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KFEHA &R, A HILE M Zo KF T b8
T AMM 4, AR R B R R . (D AR S 23K L 24
b I £ [ JA5E 3 A 45 R, A 4L EE O fiE R
F AMM 40 JLF A 58 3 B L 45 0000 RE & nT DA
Zn BRI S (2) AMM 41 H i 5 A S Y #h 78 AT
REMNH T Zn AR . e UK R o 95 R b 78 % I
T Ca 7K WA K, A ] 55 05 AHE Ca KP 38
A K R AE B LY Ca 7K b 70 3 5 FR 0
IM¥E Ca /KF-FEMAK
3.2 AAMEEREIAILE VA &R oty B
W VABEZ (vitamin A deficiency, VAD) & %% Il
S 30 Yo LA L A tHE BN 1T, 2 A R 1 28 36 T A )
B H WA A AL L Y B O
VAD AU s m L3 D e B L A KR F K,
I 23 0 g T A DT 5 BOAs Fhe  2 R R I
FILE ™ F Y FIE T R A 0 I 0 78 3R 5 i T
22— 6N AMERE THG,AZ 4% AMM
H VA KT BT TH s (P<<0. 05, P<<0. 01),
B A VA KT BTG AEAGAS B i, 4 0l s
AT BE A . AZ 2070 1ML 7% Zn K - (4386 hm AT LL4R & i
TELE B W L N Zn AT LA R B is B
(RBP) (£ 5, A 1 400 2 15t DA JFF JOE 88 50 o 422 w8 1 v
WL B B 5 Zn 36 AT UM HE VA FE i T8 W i
AMM H VA KGR IREE & T A H KR AZH(P<
0.05) R FEARRBEFE P Ab 5t VA 5 2 i 5
RE AW R FRALE VA K0 A 500
7.

T 6 NHE AEREPMATE VA A 45
VA 5 Zn lifJjE VA B & LA R S AR
ML &R R (P<<0. 01), VA 525 I /9 7T g
B2 () A2 #E LA X 4% i W i 5 (2 4 E T O
H BRI B BRI INL L LA S 5 B 5 1l (3) 1
1 bR AR T AN A B E L B ) L GO bR AR S
E YT ET A MR AR B s (4) B SR ALIR BT IR Y BE ) L b
Y PEFT LAY KR A, AMM 4 Hb K 9 7 & i
5 AZHWEER LS E L ARGT AHP<
0.05),3X Al fg A& A g Ho A o 52 8 R R b VB2,
VB12 J i 5, ] 4 E AR X 42k i) i e s8R Hb
M e R AN VA 5 Z R i e 7 R
XF 3~6 % JLE Hb fEME TALR I 5T VA,
3.3 AAMEEREANLEEAFROY 0 H

Fe AR B LB AR RS K, [ B A 52 e i 3 R
BMENKE ., MEEFRREZ RN EZMMEE
FERZ NN EERILEERAR W EEFR,
B bS50 SR A (2.5 A HD 25 L3 #b 78 5 )
FAHAEZR MM LEER KRB W, 2558 % H
o D T R AR ) 22 R A A R T I s )L Y
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