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Trace eleilents are those elepents which occur in
the body in very low concentrations, less than 0,01 %

of body weisht (laker 82),

Interest in the nutritional duportance of zine,
long ignored in human nutrition, is presentl owin
8 ’ D

rapidly,

The biological role of this metal was established
over a hundred years ago (Under wood 71), However it
was not until 19603 that zinc deficiency was recognized
in man (Prasadwgi, Prasadr23).

The roie of copper as an inportant trace element
in hwaan nutvition in health and diseuse, alsocyn not be

ignoreq,

Trace clewents purticulaorl- zinc and copper have
a major role in gsrowth and developue:t of the fedss and

infant (Pabagcan, et al,, 81),

The posgible changes in these trace eleaments in
normal, mal nourished, high risk pregnent mothers mnay

have an in.luence on the fetal growth and anomalies,

Coawmequently on neonatal and infant ;rowsn attern,
q‘ o
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The aim of the preseunt work is to find out any
relation between serum levels of the mother and
the newborn as regards copper and zinc trace elemcnts,
and the repoercussion of soue 2igh risi deliveries on

these levels,
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ZINC

—

Zinc in nature:

At B b o -

Metallic zinc was not discovered as early as nany
of the other netals, its very important use as an alloy
with copper in brass mamufacture antedates the earliegt

records of investigation,

Since zinc does not occur in &N undédmbined state
in nature, tle discovery of brass presumably was a happy
accident , The name of zinc is taken from the ger man

"of wnlmown origin,
to
The clinege probably were the first extract zine

metal,

The elawent hes been estimated to represent

, ) . oooth o,
0.004 % of tic carth's crust and is 55£3 in order of
abundance. Zinc usually eccurs in combination with

sulphur or oxygen,

Tie elucent tas the atomic number 30 and isotopes
of which Zn 35 with half life 250 day which has been
most widely used for biologicai‘studies and zinc 8
witih a mucl: s'orter half life 38 winutes which has been

eaployed wvirere this property is a desirsble factor ag
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in therapeutic investigations,

Tne presence of zinc in living organisms as an
essenticl nutrient for plants and animals has been
recognized even since it was shown by Raulin 1869 %o
be necessary lor the growth of Asper;illus Nigéf. ILts
occurence in biological matier was Tirst described by

Raoult and Breton 1877 to be preseat in the human liver,

Iutz 1926 studied the distribution of zine and
he found it to be present in all or:ians of the rat, cat,

and nan,

Sourceg of Zinc:

. ot et o 2 it e e

Foods tunt are rich in zinc are beef, chicken,

shell fish and whole karnel breads (Schlage,Wvﬁbg., 72).

Commercial infant formulas have been supplelented
witn zinc since 1975, They were zinc deficient Becyyea
zinc bound to provein is removed vihien the protein content
of formula besed on cow's milk isg artificially decreased,

for example Snfamil baby milk Tound in the market ig

very deficicnt in zine (Evans - et .1,, 80),

Althougic both Cow's and hunon milks are gnod
sources of zinc, the bloavaila  bility of zine fron

human milk is superior because of tiw presence of zine
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binding substance (Evan s et al,, 80),

When breustfed and Tvraula fed infants were
conpared for rowth parcmeters, the srowtn rate was

found to Ve higher in brenst fed infants {Uysal 81),

Zinc concentration in celosirun may be as high
asg 20 mg/L,, with progressive lactation zinc content
drops below the average of 3 mzg/L, and may fall ass low
as 1 mg/L, or less, presumably because of deficient

zinc nutrition of the mother (Bvans et al,, 80),

IHCTOuUGAly,th”wOHtEHt of the diet accentygtes
the non aveilabhility of zinc pPhogphates mlso in zine
phytate coiplen (wHo, 73),{utilization of dietary zinc

(Becker, Hockutrn = .., 71),.

Requirementos

e Bl o e e it il

According to calculations baged on zine congin
incresents of fat Tree body masg aftoer birth, the young
infant requives a retentivy of 0.3 wg/day or an intake

of at leust 1,2 ugr/day ,

The cctuzl intake ranges ifrow 2-5 mg/day in
infants, wider three years of 1life rnd from 5-T7 mg/day

in 3-5 yeare old children (Sehlagoe, wortbery , 723,
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4inc reqguireaents are influenced by ambient
temperature which Cause< profuge 8weating and congequent
large lusses of 2ine in sweal and by parasitic infesta-
tion with ity atteadant blood amd hewe zine logses

(Under yood 77,

The recomaendeqd daily allevancae (FDA) is liberally
set at 2 wg/duay for infonts under 7 months and at 5 mg/

day for infants 7-12 months (Schluge,b&rﬂiﬁ, 72),

Requirements for zine increase at puberty especi-
ally in male associated with the high concentration of
zine present in the testes and accessory male sgex glands
@specially the vrostate (Maw Son et al., 53). and a
deficiency of +iiig element appears to be more common

in males tiian fewal aeg

.__......-._.-“—-__.__..—..—.._.....__.._._..

The red und Dblue colors of iron ang copper prot-
€ins seeu to liive been responsible fop tueir early
recognilicn o Lystenatic study, pPo-sidly due to their

lack of visille color thie iden

ey

itication of zine proteins

has been nore o leap delayedqd,

Biclojically, zine is Tourd 10 ne complexed %o
orioanic ligands ratin e tinn free in Aol tion as the

metallic ion,
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The physical chendistry of zinc complexea with

ADP, ATP had been extensively Studied Wi 1955

Zine biuds to the (midazale sSroup of human gerunm
albumin, sine ions at gn concentration of 15 pu will
form water solubio complexes with albumin, = Lipe.
Proteing, o« clyeo proteins, alkalino piwusphatase, gerun
esterase and etal combining globulin, The B lipo.prot.
eins and ¥ globulin or fibrinogen are insoluble in
water under the same conditions, The proteins can be
solubilized wity chelating agents by tie selective
dissocintioen of zinc protein contplex, In thia manner,

subfractions of Y globulins can we prepared Isiikgr 1955

In bloog Serun zinc existy in at least two

fractiong:

firuly bound 34 %

Loosly bound b6 %

The firaly boumd Zingc proteiu, aylobulin
satisfiecs 10 criberia of wmebtallo proteins, where gg the
loosely bowd =ine motein should be defined as metalle.
protein couple:, The lovsely bouid complex appears to

-

be cuncer:ed primaily with zine tramsportVikbdhﬁh 1951
A

Heithor subsiance hag beei: shoun to exhibit

ensymatic properties
“ i .
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Insulin: It has been known for many years that
crystallization of insulin at pl levels neur 6 may be
accomplisiied only in the presence of zn't, catt, co'

or Ni++ seoh 34

Distributiocn of zinc in the bodz:

T o o o B At Ak ek St e ot e o 2 TP = ST e D - v ——

The zinc content of various tissues has been
studied by wany workers durin; the past 80 years.
Lutz 7 + investiguted zine content of many organs in
the rat, cat and man, The datz indicated that zinc
occurs in all tissues of these species, varying within
narrov Lianits, The cine/aitrogen raetio would be suit-
able for couparisen since zine ig usually fourd in
proteiny, Tioe nresence of bdlood in the organs would be
a gowce ol ervur., Some refere zinc level to agh weight

or day wel_nt,

sine 1g present in hwuwan and other vertebrate
orysauss, inclwilog man, in quantities varyigh from 10 -

200 Up/em fRuoage 1950 L ciner al vallee 1949,

HMest orjuns including the pancreas contain between
20 - 30 Uy of wine per wet tiss.ae, Liver, voluntary,
ﬁuscles amwd voae comvaln aboat doudble Lhisg amount, The
zine coatent off Lliver of mnevwborn rats is <=3 fold higier

3

than thnl of adulé animals, Within © wecks post parbum,
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the concentration decreases to about 100 ppm winich is

the content of adult rat Livers « The derual
appendages vl various species have been found to coantain
substantial amounts of zinc. The difference in organ
content of dilfferent species is not renarkable, and in
view of the analytical uncertainties, the detailed results

add 1ittle of sionificant value Underddood 56.

An extensive study determined the mineral COmpo3i~
tion of whole humnan bodies on a fat free basigwiddowgson 51.
The toteal zinc countent of an adult fat free body weighing

7O Kilos veries frow 1,36 to 2,32 rraus,

73

The total dron conteut ig 4.2 - 6.1 grams aind the

capper cuvnlent 81 — 230 milligrans.

P =
Plie distribution of 2Zn®” in the ncuse ang dog
has been studied us a guide to tle distribition of the

metal i1n tissucs ©

Animals were seriully killed ocubcequent to the
injection of Yue isotope, The amounts of zine iniroduc-
ed were aep;llsible as compared wity tie total amount in
the body., TIn boti aice and dogs the liver contained the
largect fraction of the injected dose eurly in the
experiment, Over a poriod of 160 hours the wost rapid

uptaie uad losc wad observed in liver, pancreas, Aidaney
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and pituitary. Least activity was found in erythrocytes,
brain, skeletal muscle, and skin, The activities of
gpleen, gagtro . iutestingl tract, adrenals, luangs,

lymph nodes, braiun, heart aud thymus were inter mediate,

RBCg uand bone were the only tissues examined
which accumulated zine, Of the adninistered doge of
65

zine™’, 6,5 % was exrmtoed in pancreatic juice within

5 days Mdnrgomery 43.

These data have been confirmed and elimination
of the metal in bile Las also been Tound . wvince
carboxy peptidase of pancreatic Juilce 1a a Zinc metallo.
eIl Juie 9t least a Traction of thig zine
elimination is accountod for by tuis enzyme, though
viaer cine e.wyues uey also be fouand Lo contribute to
thre totel amount of zine in pincreat ic juice, The
isotope crosced placentae of rat ang dog, more than
half tne dose retained is translerred to tne young

throuzn the allk vithin 96 hours | ravter bo

F)

Tie nmale genital organs wid Senen, the pancreas,
the fisoues of the eye and the liver .ad body fluids
have been inYestiguted intensively and it was found that
there is o nigh zinc centeat of horse testis, geminal

vesicles of swine amd rat epididynic, as well ag human

rrestate, ceoowone trials were wide Tor treatment of
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some cases of man sterility by intra prostatic injections
of some ziac compounds, Tiere are ab ut (5 - 30 Ug)ef
zine in the hwnan cpididynis and semival veslcles per

gram ol wett weigght,

The activity of carbonic conhydrase increase
émultuneously with increase of tlie zinc conbtent of the
prostate, Diudnisihed concentration of zine is found in
cases of prostatic fypertropfw'und prostutitic .

Mauwsgn 52

zinc deficiency of rats, induced by a diet contain-
ing less tha: 0.5 Ug zine per (raa, recults in degenera-
tion of the toives, hypoplasia of 4iwo coagularing landa,
seminul vesicles and prostube and relubive or complete
decrease in ihic nuuber of Sperns 1o the epididymis, All
caanges prudaced by zine deficiency, except the testicular
atrophy, were reversed when zinc was restored to the diet

Milldr 52,

The effcety of test.osterone wnd gonadotropin
administration to these zine deficient animals sugoested
a dizinicned prodaction of these horuones as a result of
zine deficiency., Gonadob*ropin specifically increased
gize of prociiie, seninal Yesicles wund coaglating
clands, testds wad epliidymis, oad furbherp induced an

increase in zine content wnd rate or upbuike of zine by
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