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INMNTRODUCT 1O AlND

I OF THe= WO R

An =lement is constderen to be trace element when

it constitutes lesse then 0.0LW o+ total bodv welght.

Although 1vron and 10Qine8  are trace eslements, the
present survey is devoted to the cther |3 trace
elements thought to be nutriticnally important  fov

higher animais.

These 11 trace elemerts are, in orF ger  o¥f
importance to children: rinc, coppet, +luoride,
Manganece, selenium, chromium, cooalt, mo lybdenum,

nickle, gilicon, and vanad:um.

The purpocse of the survey :2 to describe the
physioiagy and pathophysiology of these elemsnts in a
short account folliowee by an account of the present
state of oOur knowledge about the effects of deficiency
ang excess ©Ff these elements 1in drietary intake of
children and adolescents (American Academy . of

Pediatrics, 1985).

Central Library - Ain Shams University



ZIMNC

Central Library - Ain Shams University




0

£ I N

T he tvece slement zZzinc oniy recently has been ss-
tablisned as 2 nutrient essential +or heslth anc growth

in humarns (Butrimoritz and Purdyj; 1%787.

Zinc comprises O.0033% of the body's mass, making

1t the t=ird most abundant trace element atter 1ron and

fluorinz {Schroeder and MNason; 19711},

Th

1]

fi1rst nDuman Tinc FESPOAS1vE SyNdrome was re-
ported 1n  1%9&t, by  Frasad and Cowarkers at the U.S.
Maval Medical Research Unit (NAMRU] in Cairo,
wnen they showed that zinc would cause 1nCreEases 10
growth and sexwal maturation 1n patients with gwarfism

ang nyopogonadism.,

Zinc s found 1n the biologic state, as leoosely or
fivrmly bound +ractions, complexed to organic ligands,

rather than fre= 1n solution as metalic i1on.
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PFopraximately O Of piasme T1INC 1E fFrES. Y £
chapgeable -p iocossly bownd ta alboemin, 7R o1s pounc to
amlnD atids &rd Loe remaingsEr 1€ pouneg Lo macroglobulin
and otner  serum protei1ns. finc alea tircse to shecific
gs1tes o insu.1n bat the biologlc s:ignif:cance of this
15 unclear (Walravens; 19279)

On the celivular level zino 15 tnwolwed o mearly
all aspects of metabcliism,. finc 18 essential for the
functicn of at ileast 70 enzymes such as carbon:ic anhy-—
orase, Ccarboxypeptidase A and B, alkaline phosohatase,
Aaldolases and is involveor 1nm a warlety of metagholaic
procecsses. the activity ana fovmation of these metal-

loenzymes 1s  reguisted ov  the level of zinc in tisszsue

(Prasad; 197%).

Zirmc exerte :1te pramary biclogic sffect through
the zinc deperdent enzymes vresponsible for the regula-
tion of RAN and DNA metabolism. Therefare, zinc deple-—
tior will 1nhibit the formatiocon of nucleic aci1ds conss-
guently alteration of protein synthesis ieading to lim-—
itation of cell replication ano decreasing meEtabolic

processes involwed 1n tissue growth. repalr and matura—

tion (Arl Et@@gtrqll#.g)gary - Ain Shams University
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Z1nc was founa to e isaportant for o tne moblliza-
tizcn o witamin A fram the liwve~r (Emith et al.,

1F74) .

Zinc 1s ttelieved tg have an action 1nm maintaining
the statility of cellular membrangs by aecreasing mem—
tramne lip:g¢ pergx:gatior. Tne goEervation that  zieg
prevents the release of histamine from mast cells ang
imhib:its macraphsge migratilon are examp:es of sech an

action (Chrapiit., 1%7&61}).

lt was founc that zinc nas an immunoregulateory 1n-
fluence as it odecreases lympnocyte response 10 nigh re—
sponders and conversely has amn enhancing effect on jow

respongers {Duchateau et al; 1981).

SOURLE S

I1nc is eavaitaolie from a wide wariety ot dietary
sources. Animal food spurces  are richer 1n absorbable
zinc than plan£5 pecause the phytates contairned in the
latter, complex with zinc reducing its bioavailability

ttable 1J. {National Academy of Science., 1780).
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Table ¢l:.

rasEsiticaticon of Sietary Z1NCo SCUFGCES Dasseo on

I

mnutricnt enerogy cens:ity (Solomons and Shrimpton.,

1784)
£1rc category Foods
(mgs L,000 RKEal.)
Very poor Fats, oits, butter, cream cheese
02 SwWeets, chocolatas, so+t drinke,

aicohoiic arinks, sugars, Jjams, anc
CrESEF vEE.

Foor Fish, frults, refined cerealil produ-

1-5 crs, pastries, hbhilscurits, cakes, pu-
ogings, tuberes, plautalns, sauvsages
chips.

Rich KWnole grairs, poOvk, poultry, mi1ik

4-12 low fat cneese, wogurt, eggs,nuts.

Very vich Lamb, leavy anc root vegetables,

crustacea,beet,ki1dney, liwver, negart
Mollusxs.

Digtary zinc te abscorbed 1n the duodernum  and
proximal small 1ntestine {Solomons and Cousins.,

1984).

The perfusion studies from Mavo Clinic raiseog the
issue of an entero—-pancreatic ctirculation in  man
suggesting that sach meal represents two meals of zincy

one from the ingested food and the other from the meal
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Stimllated @yoporlneE SECrstT1cns 1Lnto L

Il

erpos:ng the endogencls Zino Tt the SaTt™e  1nhibitorwy
substances tror tnz olef Lo whith BxCderndus 21Nnc 1=

eroosed (Matseshe et al., 1%BO).

In the intestinal lumesn, dietary zinc mixes Witk
zinc from pancreatic sscrefllons and with zinc—
containing Breatk down prOQRCTE fram imtestinal
desguamation. &fter cellular uptake the metal may be
tramspoorted to the sSegrosa: surface ant actively
secreted into the portal corcuiation where 1t bings to
albuamin. Thlis mecnanism 15 reversibhle, and uptake of
portal zinc by intestinal cells aleo occours. In cases
of zinc sufficiency, an INCreas1ng z1nc pool will
trigger synthesis of i1ntestinal cel!l wmetatliothionine,
which can g1nd excess 1ntraceliutar Z1nC. With
desguamation this eEXCESsS  Z1nc Wrll again become
avallaple fovy abscrption, and Zirmc attacheo to lcw
molecalar welnht prote:in fragments may adhere
preferentially to the brush border. The luminal zirmc
binding site also has the capacity of increas:ng active
transpocrt ot - N alw i1 cases a+t Z1nc
deficiency.{8olomons and Cousins., 1984).
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I 1971, Reimmple speculatec tha the digfary
basis +tor zimc gesficierncy BYNCFIN2 #1535 TLre hign phyvtate
content o+ Lng ciet. bawis and Dlpiu., {(197Y)
recentiy shpwed Trhat adjiustilno tne phyvtateszinc molar
ratic through & range of 011 to 40:r had comparable
etfects oOn wergnt  gain, plasmz o+ naiv Z17nC
concentraticn. Mor+vis and Ellis 11980) have
recentiy suggestsed Lthat phytareszinc ratloc is not 2N
rmmutablie determinant af Zinc b:o-avarlanility.
Manipulating the dietary calcium content from U.75 to
1.79% st a firxed phkytateszinc molar vatio can cadee
nrofound decrease in growth., Reinhoid et al.,
(1576} suggestea that ci1etary +iber nad  alsc an
1tnhibirtory effect on zinc absor-ptiac. Tnus, 1t is sate
to conclude that chytates sngd +ibevs Occurvring together
I1n whole grain ang leguminous focod stuffs, contribute
for the veduction of =zinc nic—avarlapility from tnecse

+oods.,

Theve has been a suggestion that oxalates reduce
apparent zinc absoarptiorn 1n human supjects (Kelsay
and Prather., 19817 . Moreover, minerals o+

sufficiently similar chemical properties often exhibit
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