IR0 (Suliys o gle olSuliily (Sulij ddae
YY-YY alados (VWAY Glicss ) £Y 5 lad

rlouddiy b (lSu 98 g addy (leaybs a3 Mo (1S3 9S 8 9 (50 e DIBLE dsll

Lol s 3t 508 (S o ple o210 40335 a gle SLaliul : casas yaliaul Ld jule yiSo

Spoi (S aple a2 4383 card g sl i ganne adllaley yiSa

o S posle sty JUall Clinel slonlan Lutils 1)S5 s sans yiSs

AYYIYY s pais AVIY/VF ool (555 5L AY/B/V P ol ya

LRYLCN

R

)Jawj;alJ;L:a';'-,Li)JLLW)UQ‘j\;,adlf;;;\ej;ﬁ):diwlia;é))@ﬁgﬁlbw;@xég_é.ub.w)jdﬁl Adlaal g disey
‘.l,al)slﬁ-\a...\r\/‘\Jb;;;ﬂfl)bﬁjggfglwp(val?aﬁSJ,,aéYng}}Q)'})a:JSM)nglSUS
(Aali)es S ddy oot 085S 5l 8108 5 (5550 Ay glosb o De OS5 S 51 SIWVY (g, p ababe b 5 aallas ol i gy 3 09
S5 s Seel ossbp e (S0 5 S 4B 8 (S5 0 A he WSS 8 51.cd S el s g el g o Lt 5 i o RIS
33l 5 ke 53 analis 61 S ssdme 5T bl Oga3l 5 o s (el Sledias b a5 o SBlE Ko 3 8 (58 o3I el e

A esliial (695 3 5mS 4 D OS5 S Ao s

PRI rjfjji_.ﬂ/\()//\i\?/‘\ 0385 Ay gt OS5 s WROEY s iy Lyl 4 D OS5 S 5 o Sa okl (Sl s aisls
)l)uﬁli&ﬂéj);ﬁkbﬂua}jfugaﬁjl/‘f\‘j>)}ub§ul§>§)l/’m/‘\ ‘(p<./.'\)'>j‘.)bL;.‘*‘LS)L‘TJ]‘.‘.).‘°JJ§)>&‘—:’M:>.\)'>)€
)\JJYL» Jals a})f dgéﬁ)l/-\/\/jé))& D}; QK)}S)‘/-\/O (:f"' 6})&1;'(1): '/'Y/\) )})‘bwd%lﬂ#w‘ﬂjwbﬁ

.:;idzﬁ.,b

)fjwkd}ﬁﬁ)uydgiﬁo)ﬁ)',LZJL;LN)LMMQS};LSJJJJMC,MPJ&L:AJ«;L’- @bwb‘j‘_;éﬂ?:\ﬁ

M)L;‘LA)ULLSJ):L&Q:S“’J:\-‘S

23S G ads Sy bl (Vs DU Sledl LB b
Jsd 2,50 88 olastl 5 b sy Sibeses Cle o Ol
Lo S Chle doma (M.l sl odomy AL aen
S 3 dsdeme Sl o 0ol b wis dor 50 5 Laudly
a3 Oy 53 Jagia b bt GBS L bl o el
g edle 258 o B b wapoms 5o O o il
Gye el Gl e sdey des R Jelse dde (55,
Lo oo chle s ol (AL e U6 A &S
abgad o (595 ShE e 55 A Mt o 3 b oo
S A3l sl 53 O gl adss Caady 5l stedae Al Wl e
6})&1.%&.;Q%ﬁ?MJyQLZ&«S;)b:ﬁ}d.\A\)J
Say Cuxdy 3550 53 Ao DML ol S 5131 5 8y S

~

dosso
Sl Gosre Sy, Use 4 Sy ke 5 oy e
S ams an bl e el astls A A, 5 ol
s o (ol sl Sl Ol s (g5, i 5508 O alkys
sdaie S ple oyl 3 53 o ol b 3T 5l (ol Olez L
e a3 5, s ST dasblind A5 gl 5 Ll s
s 3> pamer o MVl (Goo,0 oy LA S s
03 Od oy JS ST G meS (B)sls SIs O ) s
w;ﬁpfdk:a\u I.UEJ Jg‘_’,ﬁ,&@ﬁpé:);)}hﬂ)’\i
Aporas s e gl 5 s chle (o) ol
o @l ol bl 5 sy s e i (S o
ol e 4 5 b il 5y o B Ges SIS
G lal b aes 315 00 5 605 3 Mg o 5y S



Yo/ ... deuqmodestst‘:aﬁQ&éw&

Oy ool s 45 3 XV + X\ s =t S cble)as S
{ai 5o ol o

I s esS 5 b oSle amlie @l Ll Glgsesl
S35 2508 4 M S8 Ao s 5 3lsl Al (gl (S 5 5dms
A ol obf 9333

Lo sl

33 5 ole YH/A ajyojﬁjaoGaﬁwmﬁpwUmJ_lﬁ
Olpe La g 75 LAV 5 s IYVNV 3gole Yo/0 dall oy S
O s pgdD mel Ose 0 S 05 5 53 2 53 0w (55, 2 hale
oS30 Zhals Ol 058 50 i Sl dm bl 0 5 ol
s QS 4 s LSy bl 4 de OB S 0953
() bsad(P<e/e e V)35 oS (Sols sne 5o 403 SUS

ChE Loy S 55 am g5 g Sl e U0 S
o) el (R s 2 (’J§ 35 Wl 2e8) el S0 o
o 55 WA S 220 ) Wb 5 Gl s 305 5 5o V=1IA
BNAKTANTSW ol b el Qs ] (AP
o35 Ay ot Q88 SIAYY 5, b 4 dke OS5 S
aﬁ)lbw}géjbfﬁj\ Ml ol oS Al (65 S 5mS
5 bl 4 M U85S 51 doys 0ds b (P =/t YA)
iy 223V (6 oy Bl w03 5 A, gt OIS S 51 W
O pelm)Xzdls nelo s (55 S S 3

aalllan (pl (A)LS ol b ol okt 458 S LT 51 4505 oS (51 anelr
bl 4 e Q85 S (545 @ﬂvﬂpwuﬁjﬁu.ub
23S s S Ay it 5 A

Lo gy 99l
5 g e 3 VAl 3 abade o) sem 4 anlllas |
WY Sa S V00 bl 28 S el 55 (sl adlae s
S 3 Bl b a Ay Ll gl e e 4 asle
BURST IR N4 SRS CL R R R U v - e B P P VPR PG
(palrey SUo /80 5l S W85 035) Lo ool 4Dl 65 S
3055) 03,5 Ay ot OB S 5l LV 08 55,00 Olgis 4 v
o pp badae 5 e 5 e B 1S (b S VL 5
e Y SoS a sl s as S b s dals Ulse 4 Loy sl
Al Lot s Qb g s 5 5 s a8 S (g ys 05t 3
okl Lo (g5) b w8 p o S5 A5 M g
5> CTA2000 AAS Jde ol oo (6 g5 S oS
ol s (S ol ek 5 g oISl i oKl
LA 38y 05 Sl L) el s g alS ) e
L de Chlb Ll oo i Opd f IS i s 2
Jamn Sl pail ol s ol s 45 035353 o 3l 3liz
G OF il 5 il ppmY ¥ o w/o 5k
elfz.w:g;:uh”}@)ajﬁjadﬂfcju\j\ﬂ.umﬁﬁclfzws
SN Ul @ 55 70 Jg S gl 31 s 0 IS o)l
6.»3)3beﬁfuﬂb\ﬂéjjyfﬂgibolgé\ﬂ.Mosuz.u\
O Vrrosde 5 3y Olge a odel s 4 dde

Ay Conds b O Bl 5 (555 3 3008 4 e OS5, Aoy 5 3l 1V g

Ay Card g ol
: T : " N Soy ke
p-value 03 5 Ady) g5 O S iy bl 4 W OS5 5
MJ) é‘M MJ) é‘M rfd
Y Y YoA 0 oxb
YA A/ Vro oV A b
W Vs Ve 1 N




obLSM"‘:A:\AJd&a'uJ:\.\SJ:\SJ/Yf

—

— M~ >

O., oLt

Woss ;o

B gt

3

mhobﬁﬁ)ufj.u)&bjbMmdg}ﬁ)érﬁéj)wuﬁ\aﬁ:\)bﬂ

WS 3OMNUKer 5 o gw g Ol 53 &S (gl anllas
Sl 4Bl oS Ol g gty bl asle Y-
Ve 3l 5ol andlae 5550 G858 5170 070 s Ledls (g5, hale
Goo Sl o ol gme B 5 ap 2 s 50 8 5 S
L 3 g g Ay a5 el

Chle o gls e Ol Sl aalllas gla asl Ll
03,5 Ay o U838 5 A3y plasliaSe OS5 (595 (o
4 e JE5 S deo)s (Gld pae ssb 4 omen 5 Sl s
adlas al g el 0y S 3l i sy 058 43 (Say dgmS
5 o33 e IS (3 o ool el i L Sl
Ol S 53 ol 5 Loz 03 5l asdllae sl b 5 gan Dy
Lt Ll e Cilisen 3 b 31 (65 5 gmaS o e 5 il
Oposh i Gl dhax Sl 5 0353 308 (s o 3
s i 5 e 28I (S sl A el A
bl $ e 555 (V) 255 A, (Shlb Chs Cage M5 o
;Jx:aékar.:}?l&c;@jjs.w\dywjou&bﬁ
S (S5 gla A (,,.:le;a); Gk ol oS o)l &
Sl G prmmen (Ma)s J18 ol (s Jos 5 b (55
Sl Jsbo S5 1 @) addllas 5 ol 55 5550 Ol b A
s ST et 45 ol o0l O sl Sl s 4
2 Sl ($59,0 Ul QA Sdme 5 S5 gl &8 IS
o P 0T e aed (5 03538 5 Al o S8 (655 3508
5500 o 15l U538 ol UT o ol 3k e 5 W (10) 00
A8 S Ll able S e oy 1 O s & 5 ok (5
Wl D85Sl 53 sdaie (s 35S 51 S (5o o Rl
.;\;L;})Mﬂfébo\jtfb&wﬁ@l'cwgé

»

WEN)

S ol Aald 55,50 058 53 (55 e ol adllas s
Ly bl @ Vs DS 5 o (55, e Sile oS A2
AoNo VUM o5 Ady, et 08585 WAEY N
o s dalllas 3540 OS5 S ()J/.ajw):yjdws)>¢;jﬁ.a
ol S d‘ﬁvw&LU; R A & Sy e S
55 gl 4 dae Q85 S 70 A ASJU.JMV.:MYL)@?:L
S () Jale) Azils (G 3 5mS 03 S Ay g U85 S/YY
s e T 5 (S sdme (olel (Slgisel 058 3 o 3
(D=2/"YA sP<s/v 2V )s s

oSolbe o sy Ol e 53 (V) ELISer 5 O o5 andlas
AYIYEY N Ay Sl e M OS5 S 53 (555 g0 SIS
J::Sf.s).smfbigﬁ‘\‘\//\i\ONeJ;m)gfoK:jiﬁj
.m‘bvkh&)‘b@ﬂd%‘%d‘j‘o}ﬁ)bﬁ@‘

e My Cano s &S U Slews s U85S 55 (gl anlllas
53N el e Bl T S e oS sl DL s
WYY Ol s WY W Ol s 3 s ke (S
OV g A s 308 55

ol L W56 53 OF) Ly 5 sl s (1Y) Chakar asllas
3 Ay Pl 4 Mas O35 53 Ly g5 2lile Sl
ls s pme D 03 ST AL o OB S

La 3 (V0) W 5 W55 55 O 5LKan 5 Ll anlllas
54 2 s 4D U5 S Sl gy chle S5 S asiie
o 5ol e S Ak, Ot OS5 S & S 45, gl
ol S 5 0L (63 ae Ol o oo 3 Bahijri ow ) cyiomen
.(\'\)JJ\JQSJJSM)J{&&;»J?ldj)&ﬁéado;ﬁ

FIY ooty g ke o8 s 0L 08 (V) 556
Chle Ly Glemad B s Sl b Sl S OB S
L sy sl an B3 5 Saeven 55 el



v/ ... deuqmoKdﬁstjJMﬁQ&éw&

&w: QLS)K ru E) J'.'.JJ é‘:ﬂ V}LG Lils ‘-;.A.Jb}}n M}L*.d )l

5 S ol o3gad (53 L le b cul ol 3 S 55 sl o
Dy g S8

References

1.  Umeta M, West CE, Haidar J, Deurenberg P, Hautvast
JG. Zinc supplementation and stunted infants in
Ethiopia: a randomized controlled trial. Lancet 2000;
355:2021-2026.

2. King JC, Keen CL. Zinc. In: Shils ME, Olson JA,
Shike M, Ross AC(Editors). Modern nutrition in health
and disease(9th ed). Lippincott Williams& wilkins
Philadelphia 1999; pp: 223-240.

3. Diaz-Gomez NM, Domenech E, Barroso F, Castells S.
The effect of zinc supplementation on linear growth,
body composition and growth factors in preterm
infants. Pediatrics 2003; 111: 1002-1009.

4. Dreosti IE. Zinc and gen. Mutat Res 2001; 475:
161- 167.

5. Hambidge KM, Goodall MJ, Spritts J. Postprandial
and daily change in plasma zinc. J Trace Elemen
Electro Health Dis 1989; 3: 55-57.

6. McDonald RS. The role of zinc in growth and cell
proliferation. J Nutr 2000; 130: 1500S- 1508S.

7.  Brown KH, Peerson JM, Rivera J, Allen LH. Effect of
supplemental zinc on the growth and serum zinc
concentrations of prepubertal children: a meta-analysis
of randomized controlled trial. Am J Clin Nutr 2002;
75:1062-1071.

8. Brown KH. Effect of infection on plasma zinc
concentration and implication for zinc status
assessment in low income countries. Am J clin Nutr
1998; 68(suppl): 425S5-439S.

9. Baron MA: Laboratory value. In: McMillan JA,
Deangelis CD, warshaw JB editors, Oskis Pediatrics,
principles and practice (3rd ed) lippincott Williams &
Wilkins Philadelphia 1999;pp: 2216-2225.

10. Xue-Cun C, Tai-An Y, sheng HJ, Qiu-yan M, Li-
Xiang L: Low level of zinc in hair and blood, Pice,
anorexia and poor growth in Chinese preschool
children. Am J clin Nutr 1985; 42: 694-700.

11

12.

13.

14.

15.

16.

17.

SSD g y3o

Vanderkooy PDS, Gibson RS; Food consumption
patterns of Canadian preschool children in related to zinc
and growth status. Am J clin Nutr 1987; 45: 609-16.
Chakar A, Mokni R, Walravens PA, Chappuis P,
Bleiberg-Daniel F, Mahu JL, Lemonnier D,: Plasma
zinc and copper in Paris area preschool children with
growth impairment. Biol Trace Elem Res 1993; 38(1):
97-106.

Chuwa LM, Mwiruki G, Bilal MG, Mnubhi EK; Swai
AB, Serum iron ,zinc, copper and bromine in
malnourished children in Dares Salaam Tanzania. East
afric Med J 1996; 73(5suppl): 21S-23S.

Amaya D, Urrieta R, Gil NM, Molano NC, Medran
I,Castejon HV,: Plasma =zinc level in a low
socioeconomic status population of children in
Macaibo Venezuela. Arch Latinoan Nutr 1997; 47(1):
23-28. (Abstract).

Singla PN, Chand P, Kumar A, Kachhawaha JS.
Serum zinc and copper level in children with protein
energy malnutrition. Indian J Pediatr 1996; 63: 199-
203.

Bahijri SM. Serum zinc in infant and preschool
children in the Jeddah area : effect of diet and diarrhea
in relation to growth. Annals Saud Med 2001; 21: 324-
329.

Favaro RM, Vannuchi H,: Plasma zinc and
anthropometry of children in Outskirt of urban centers
in Brazil.Rev Saude Publica 1990; 24: 5-10 (Abstract).

Y U85S S C,E_g w))_»:ddzl.,ﬁti b gl S d\)&w.\A
Ix 5 RS g Vs 4ot Ol S Ol gl glabs, anle

19.

MYV o WV il (Olgiosl — O
Hall SL, Dimai Hp, Farley TR. Effects of zinc on

human skeletal alkalin phosphatas activity. Calcif
Tissue. 1999; 64: 163-172.



