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5. Adolescent Nutritional Dwarfism


http://sjku.muk.ac.ir/article-1-90-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-17 ]

A sl Goadl 2ds ASS

do dwlio Jold ol )@ Ho dlw
00 e g9y S—beo 51 jesS
C(FO) aw!l Olud oSl ol B0
S9) dseS gord dyglpy OoLAS
=Ll L s B
4 Ol e o () Ol Uas
cBda 098 Gw whd olaygeiSLs
dxol> ‘:s.)L‘o_lJl—g_cLa_L?l QR g

Ny O LS ¢ dxJllao D)4
;;—3“‘1-5 %SL@;.)LC l_> 9 4= o
¢ 0 4zt o slgn g S

= S0 Jeald 4SS le xRl
S sy ety able s
C(PP) 0Ty Gl b L

LS alEl axdlhe 4z S
SS9 g YYVYO J Lw B
adlw oo LI ada Ol )geldslo
oo Ty Lo S Ll e saS
Lo dy  (FY)  cwl  oad  Jold
cddgl px> Oyl 4o 4>
0980 S8 a8 D duxs
axlho ol alfl ¢Gad dx]lho
b ladal gl el s o
Lo o SSoed S 4 gl
Sw o ghio Ho g JSH)0 4l px>
sy phi sy 90 Dy LS

axJlbo (ol 20l wlwl 4o
o odale 1 eoladwl Lo 4SS
Loy w H1 guo Al Gwd s
B R DS = IS ECE S Ly S
R O T s b BN S
Dosd wlwl o LS00 2
GDogo 0 Sl owlie lo)le
Suwo D gmm g9 deaS g ed
sladoliy sy drol> S Ho Aoy
Sarby Saag ehic gl adSu
4S5y 40y 0 (YY) Sw | ey
Ol 0 sl owas ol
Lol ool pw b )V s
ool Ol S YL wey
S8 SseS HI gAidw el 0
R = e R D S I )
= dhy ol dal g Sl

Ylod>l s axdlhs G0l 40
Joddo g Bl gladas Jde
S g slelie GLS Hlade 54
B B R I S-S BT S ICE E R S
9 Ollselgsts olde g5, o
51 ol oslibwl 3 bl Ly
awl Lglins das olde ol go
skl S 1uS sy ol Ho 4SS
ol dud Gl A4S g Ui S
Lol @ cpew Ogd o1 3
b o A o 3 S5
cdd o0 JaSas |

o4 005 S le g blaS)l
pidie dalS Loy gy cumsy g
dx o ool 5o L (YRYY) Cuwas
0345 pFle 2 glaboly o
LS e w9y zhw 4 O
o Jd ol Gwd SOl s g
Awl ol 3 85Lay g 2g /rVY
0095 wild Loy Ol yewl guily oS
oy al ol o Yo S
PPN B R I U Y- ) Lo ol 3l
0 dbeys b s Lo g JLleys
e sy Vg S 3t iz

g3 = S Slrdlbhe o
gleysas Ho Gliz sw glgag s
pLE (Lwgba g gLSso 0l
G o s ol AEe Swl ouw
P YY/NNEVYY /Y cAYEND
P pSa S0 Ve /9+0/ A4
=¥r) awl ewd gyl 38 ot wd
Olol e > ey da30S L (YA
oS ygasS Ho Jlw 9> HI AaS
dlw LSHLS 5o cdwyd YF/o
FY/r 0l 6 5Semd OLw) Lay
LS auwa Ol ygaolgily yd cdoyd
dw g9 Suay Sy 4 dle 0
)Y 9 Jdwy Y¥/ yeaS U
D Slasaly Gl jeelgols
o dd gyl 385 doys FY/A Glaal)
P SS9 o lbaw L (FY-FF) Cwl
o=l 0wy Ol o
ol @yl 38 ylade Loy dxJlaa
VLY ey (L s sl

YYA? olua) /pad)lgd o350 /oLwd S [ Shiy pele ol8ES1y alde als


http://sjku.muk.ac.ir/article-1-90-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-17 ]

v xhbw wy po V¢

00 =2 Adyw 4o i g 0 dd
9 saS Oloyy @ gladio)e
i 4zl Oodw pbw s LAS) |
ale o G (ol o L2350

J_&:l U ‘L;slak_i_'gj_a G0 g4
Lld 4546 px> oS Hd zob
.J_“sa‘)ﬁ_}

axdlbo (ol 20l wle!l o
$90 S dsaaS 48 oS (a5
S Jael@sly gLl g2 o
awl o doyo o Y o oW
Jsbie 40 sjdelS  Oladlhs
ghw 5o G9) SsunS faad (RS
9 g aliE oglee gy S Ho LW
OG> gl S (-
Sarby deae  oshic ST U
R L o

P ayud g S
dJlo aols L daxdlhe (!
pole o L&Ay dwgiy oy lxo
cawl o odd alfl Lwo S S
5SS Ol LS
4 S Iy > g U] B
Oloylw caxdlas o LISubSSos p
3l sl g ol EL 5,0
o LS axdlhe ol sl >l Ho 4S

Ayt o Sl ol e Al

References

slaJaslo o0l w! aode s
$3) 2= Sdols gle) Lo sa
—0Y) oyl Ve Sdols 4
00 ey ull 4y kg (FA
9 oLl Oodw wen® adyo Sodw
gledoloo SEES o>
Oloole 4odx3 b sl a3l ao
Lo s oo Lo oloylo
Lo odw uldgin o)LS3 sladxy
O I R R L e
JF a5 ey S b po Lo il
S Lgodro Sy O
L0080
Jl> o Hgas do (lgde 4
00 gladoloyn 4o pho 5 drweS
s Uwl B 0 I 458,38 4
Lagar Ll 31 = ) cdrwgS
o WS a8 () g lS g
i bl dxrwed slaysdS glagaslo
O 4 L Lgleds Hoo s
e Lo g ol Ho say ol
9 g9 DS oYl geah
Oleydy 5 ou bl jo Yo i)
SeeS 51 el slennbas
9 Al cHayereiwl sy
oL 5aS sleoddl jwl (bloy coxe
dygen (Ol B Od N ) 9
L) g )R 9 0382 )90
d=ob Ol edyee Ol 50 Sl
B I I BT S SR
Cows syl ISl e Sdon

1. Prasad AS. Zinc: An overview. Nutrition 1995; 11: 93-99.
2. Rink L, Haase H. Zinc homeostasis and immunity. Trends Immunol 2007; 28: 1-4.
3. Hambridge KM, Walravens PA. Disorders of mineral metabolism. Clin Gastroenterol 1982; 11: 87-

118.

4. MacDonald RS. The role of zinc in growth and cell proliferation. J Nutr 2000; 130 (5S Suppl):

1500S-8S.

5. Cuevas LE, Koyanagi A. Zinc and infection: a review. Ann Trop Paediatr 2005; 25: 149-60.

6. Shankar AH, Prasad AS. Zinc and immune function: the biological basis of altered resistance to
infection. Am J Clin Nutr 1998; 68(2 Suppl): 447S-463S.

7. Apgar, J. Zinc and reproduction. Annu Rev Nutr 1985; 5: 43-68.

8. Beach RS, Gershwin ME, Hurley LS. Persistent immunological consequences of gestation zinc

deprivation. Am J Clin Nutr 1983; 38: 579-90.

YYA? olua) /pad)lgd o350 /oLwd S [ Shiy pele ol8ES1y alde als


http://sjku.muk.ac.ir/article-1-90-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-17 ]

Yo Lé.i.o’| O__g..\_“c)ha )Zj.)

9. Moynahan EJ. Acrodermatitis enteropathica: a lethal inherited human zinc-deficiency disorder.
Lancet 1974; 2: 399-400.

10. Fraker, PJ, and LE King. Reprogramming of the immune system during zinc deficiency. Annu Rev
Nutr 2004; 24: 277-298.

11. Penland J, Sanstead H, Egger N, Dayal H, Alcock N, Plotkin R, and et al. Zinc, iron and
micronutrient supplementation effects on cognitive and psychomotor function of Mexican-American
school children. FASEB J 1999; 13: A921.

12. Sanstead, HH, Penland JG, Alcock NW, Dayal HH, Chen XC, Li JS, and et al. Effects of repletion
with zinc and other micronutrients on neuropsychologic performance and growth of Chinese children.
Am J Clin Nutr 1998; 68: 470S-475S.

13. Black MM. The evidence linking zinc deficiency with children's cognitive and motor functioning.

J Nutr 2003; 133(5 Suppl 1): 1473S-6S.

14. Bryan J, Osendarp S, Hughes D, Calvaresi E, Baghurst K, van Klinken JW. Nutrients for cognitive
development in school-aged children. Nutr Rev. 2004; 62: 295-306.

15. Merialdi M, Caulfield LE., Zavaleta N, Figueroa A, DiPietro JA. Adding zinc prenatal iron and
folate tablets improves fetal neurobehavioral development. Am J Obstet Gynecol 1998; 180: 483-490.
16. Hambidge KM, Krebs NF, Walravens A. Growth velocity of young children receiving a dietary
zinc supplement. Nutr Res 1985; 1: 306-316.

17. Bhutta ZA, Black RE, Brown KH, Gardner JM, Gore S, Hidayat A, and et al. Prevention of
diarrhea and pneumonia by zinc supplementation in children in developing countries: pooled analysis
of randomized controlled trials. J Pediatr 1999; 135: 689-697.

18. Caulfield LE, Zavaleta N, Figueroa A. Maternal zinc supplementation does not affect size at birth
or duration of pregnancy in Peru. J Nutr 1999; 129: 1563-1568.

19. Walravens PA, Krebs NF, Hambridge KM. Linear growth of low income preschool children
receiving a zinc supplement. Am J Clin Nutr 1983; 38: 195-201.

20. Arvanitidou V, Voskaki I, Tripsianis G, Athanasopoulou H, Tsalkidis A, Filippidis S, and et al.
Serum copper and zinc concentrations in healthy children aged 3-14 years in Greece. Biol Trace Elem
Res 2007; 115: 1-12.

21. Tamura T, Goldenberg RL, Johnston KE, Chapman VR .Relationship between pre-pregnancy
BMI and plasma zinc concentrations in early pregnancy. Br J Nutr 2004; 91: 773-7 .

22. Fierke C. Function and mechanism of zinc. J Nutr 2000; 130: 1437S-1446S.

23. Krishna, SS, I Majumdar, and NV Grishin. Structural classification of zinc fingers. Nucleic Acids
Res 2003; 31: 532-5.

24. Berg JM, and YG Shi. The galvanization of biology: A growing appreciation for the roles of zinc.
Science 1995; 271: 1081-1085.

25. Prasad AS. Zinc and gene expression. In: Prasad AS, ed. Biochemistry of Zinc. New York: Plenum
Press, 1993 .p. 55-76.

26. Vallee BL, Coleman JE and Auld, DS. Zinc fingers, zinc clusters, and zinc twists in DNA-binding
protein domains. Proc Natl Acad Sci U S A. 1991; 88: 999-1003.

27. World Health Organization. The World Health Report 2002: reducing risks, promoting healthy
life. Geneva: WHO, 2002.

28. Frederickson CJ, Koh JY, Bush Al The neurobiology of zinc in health and disease. Nat Rev
Neurosci 2005; 6: 449-62.

29. Tudor R, Zalewski PD, Ratnaike RN. Zinc in health and chronic disease. J Nutr Health Aging
2005; 9: 45-51.

30. Bhatnagar S, Natchu UC. Zinc in child health and disease. Indian J Pediatr 2004; 71: 991-5.

31. Todd WR, Elvejheim CA, Hart EB. Zinc in the nutrition of the rat. Am J Physiol; 107: 146-56.

32. Prasad AS, Halsted JA, Nadimi M. Syndrome of iron deficiency anemia, hepatosplenomegaly,
hypogonadism, dwarfism and geophagia. Am J Med 1961; 31: 532-546.

33- Gibson, Rosalind S Ferguson, Elaine L. Nutrition intervention strategies to combat zinc deficiency
in developing countries. Nutrition Research Reviews 1998; 11: 115-131.

YYA? olua) /pad)lgd o350 /oLwd S [ Shiy pele ol8ES1y alde als


http://sjku.muk.ac.ir/article-1-90-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-17 ]

v xhbw wy po s

34. Hess SY, Peerson JM, King JC, Brown KH. Use of serum zinc concentration as an indicator of
population zinc status. Food Nutr Bull 2007; 28(3 Suppl): S403-29.
35. Thomas EA, Bailey LB, Kauwell GA, Lee DY, Cousins RJ. Erythrocyte metallothionein response
to dietary zinc in humans. J Nutr 1992; 122: 2408-14.
36. CH, Choi WS, Oh HJ, Kim KS. Associations of serum minerals with body mass index in adult
women. Eur J Clin Nutr 2007; 61: 682-5.
37. Mahmoodi MR, Kimiagar SM. Prevalence of zinc deficiency in junior high school students of
Tehran city. Biol Trace Elem Res 2001; 81: 93-103.
38. Hongo T, Suzuki T, Ohba T, Karita K, Dejima Y, Yoshinaga J, and et al. Nutritional assessment of
a group of Japanese elementary school children in Tokyo: with special emphasis on growth, anemia,
and obesity. J Nutr Sci Vitaminol (Tokyo). 1992; 38: 177-96.
39. Eleni Kouremenou-Dona, Artemis Dona, John Papoutsis and Chara Spiliopoulou. Copper and zinc
concentrations in serum of healthy Greek adults. Science of The Total Environment 2006; 359: 76-81.
40. Nigam PK. Serum zinc and copper levels and Cu: Zn ratio in psoriasis. Indian J Dermatol
Venereol Leprol 2005; 71: 205-6.
41. Villalpando S, Garcia-Guerra A, Ramirez-Silva CI, Mejia-Rodriguez F, Matute G, Shamah-Levy
T, and et al. Iron, zinc and iodide status in Mexican children under 12 years and women 12-49 years of
age: A probabilistic national survey. Salud Publica Mex 2003; 45 Suppl 4: S520-9.
FS0 cdatiw eaSs fSs cdf )l agdads JSo ol ol g9y Hla iSy> L FY
Lo S0 Lo laay oUSHLS o a0 oow ghe ) Leas glef) e
SRR c Ol ! Sy psde o L1 o adse L L ol g log JSaw! o LSS w o
DVY=YAY tobxdo oyl VYAE L) /$9 oyl /aad)lgo
gor=ie i 2l 0E G Oloser cgdee g2l Dl e L FY
00 LsdS oLl YY Uy oLSoeS 5o el g e gy 0w ahw L (gdoyd
coUiwsod ¢ oyg0 EYYYA ool ol pwadelie g Joy Guod due 4l VYVo Jlw
YVYo—YAo Oloiw ¢ oyled
cpols Yy edsrwn S S cjsaie Dlogap S el 8 pbgphiie L€
3 e=ledaly golae Jeal@ily OIJEY 53 o) Gaxoy Loyl L degaze ey Las
Dlays = hlap Oleas 5 Shiy pade oLSESIs ads Loldal) b s leLiuo
YY=VY tolxds VY oyl s gLy YYVA (g3
00 $su ¢lsderedal wyso Losrwe w8 S clojdas gogas 80
pode L&Ay 4z LS9y Gamoy slapsle o 4l ) s JSSwod® Lol g
YF=VA tolxde OYAY UL cpgo oyl cpan Jlw L0030 L bgdeo Jugh Sy
46. Agte VV, Chiplonkar SA, Tarwadi KV. Factors influencing Zinc status of apparently healthy
Indians. J Am Coll Nutr 2005; 24: 334-41.
47. de Benoist B, Darnton-Hill I, Davidsson L, Fontaine O, Hotz C. Conclusions of the joint
WHO/UNICEF/TAEA/IZINCG Interagency meeting on zinc status indicators. Food Nutr Bull 2007;
28(3 Suppl): S480-4.
48. Black RE. Micronutrients in pregnancy. Br J Nutr 2001; 85 Suppl 2: S193-7.
49. Saskia JM, Osendarp, Clive E West and Robert E. Black. on behalf of the Maternal Zinc
Supplementation Study Group. The need for maternal zinc supplementation in developing countries:
An Unresolved Issue J Nutr 2003; 133: 817S-827S.
50. Goldenberg RL, Tamura T, Neggers Y, Copper RL, Johnston KE, DuBard MB, and et al. The
effect of zinc supplementation on pregnancy outcome. 1995; 274: 463-8.
51. Hininger I, Favier M, Arnaud J, Faure H, Thoulon JM, Hariveau E, and et al. Effects of a
combined micronutrient supplementation on maternal biological status and newborn anthropometrics
measurements: a randomized double-blind, placebo-controlled trial in apparently healthy pregnant
women.Eur J Clin Nutr 2004; 58: 52-9.
52. Caulfield LE, Zavaleta N, Shankar AH & Merialdi M. Potential contribution of maternal zinc
supplementation during pregnancy to maternal and child survival. Am J Clin Nutr 1998; 68(suppl.):
449S-508S.

YYA? olua) /pad)lgd o350 /oLwd S [ Shiy pele ol8ES1y alde als


http://sjku.muk.ac.ir/article-1-90-en.html

[ Downloaded from siku.muk.ac.ir on 2025-12-17 ]

Yy

L:s.ifl

Ol o3l JiSs

YYAP QLo /paailgs oy /oLwo S Sbiy pals

o L&A1y Lade 4l


http://sjku.muk.ac.ir/article-1-90-en.html
http://www.tcpdf.org

