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Aim of the work

Trace elements speclally Zine and Magnesium play some role

in metabelism ,

Zine 1s an important trace element sharing in metalloenzymes

and alkaline phosphatess ,

Magnesium is an essentlel element in many stens of glyecolysis
and gluccse oxidation dvd hevad hean cuder eLﬂJﬁ‘#ﬂmﬂi

Meny studises have been done on serum levels of Zine and Magn-
esium in patients wlth diabetes mellitus ., Some showed no
difference between dlabetles and normal controls .

Qthers demonsirated hypozincaeﬁia and hypomsgnesaemla in disb-
etes mellitus .,

Also Zinc and Megnesium werse measuped in RBCs with no differsnce
between disbetics and normal coentrols ( Rosnser and Gorfisn 1970 )

Gharesb et al {1873} renorted hypozincsaenils in disbetics who
developed delayed fallure of treatmsnt with asulfonylurea drugs,
Hypomapgnesaemia iz recorted as & caunsative sgent in noctirnal
muscle cramps in mmeontrolled diabetics . il/

Moratver the ssme Tactor hes been implicated in/pathoganaais

of dlsbetic retinopathy { Me Nair 1979 ) .

The a&lm of this work 1s to prove or disprove the findings of

the above mentionsd auvthers in such imnortant diahetic lesions .
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The normal adult humen body conteins from 1.4 %o
2.3 gm £ine, mostly present in muscle, bone and skin,
Z2inc 1s present withlin gll body ¢ells with the highest
concentration being in the e¢ells of liver then pancreas,
klidney, heart, pltuitary, adrenals and leucocytes.

Zinc was found to be essential for growth of tissues,
The role of zine in growth was first demonstrated hy
Raulin (IB69) in the growth of Aspergillus nigsr .

Todd et al (I934) demonstrated its role in growth

and well belng of rats.

Yetgholic Balance cof Zinc

ss-ps=czzsomszscosssossos
(1) &ssirgins=stisal-rs:§9ra :

The zastrointestinel tract sppsars to play a major role

in regulating the body content of zine through ita cap-

abilitles of absorbing and excreting thls trace element

(Spencer, 1965).

Studies using Zn65

g3 3 tracer hgve shown that only
5-I5% of the ingested zinc is actually gbsorbed.(Spencer,

1965} ¥ (Prasad, 1966) N
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The intestinal mucosal cells sesem to take up Z<n from

the intestinal contents and then regulets 1ts subseg-~
nant transfar to plasma .

Tha mechanism of this zinc absorptlion 1s consldersd

to be through specifiec binding to small transpert

protein molecules (Suso and Edwards , 1970, I97I ) ,
(Hshn and Bvans , 1973 ). The rste of flux from mueossl
cells to plasmg Is regulated by body nseds for zinc

( Bvans st al, 1973 ).

Endogencus zinc 18 lost from the body wis the gut .

Zine 15 a component of pancreatic and bilisry ssacretions .
Fascal losses of endogenous zinc may be twice the losses
via the kidney ( Spencer, 1965}, (Underwood, I97I} .

Well bYalanced diet supplies I0-I5 mg of zine/day (Harper,
1973}, It 1s provided es maaf} eggs, fish, cocoa, tea,
nuts, grains, legumes, milk .

Cerezla and most vegetables contaln phytate, fibres

which e¢an bind zinc and redtuce its blological svallability,

(2) Renal factors
Zine 1% a normal component of urine, from 0,I to 0.7 mg

of zins/day are excreted by normasl adults (Underwood ,I971),
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Increased rates of loss of zinec via the urine have been
noted in a varlety of conditions including early wvirsl
hepatitis, trauma, convalesence from surgery . Excessive
losses of hﬁdy zine via urine appear to accompany periods
of acuts tissue breskdown . Ths mechanlism of exeretlon

of zinc via the kidney is not known .

(3) Dermsl Factors :

2inc is a normal component of sweat, and considerable
quantities of zinc as much as I mg/lliter can he laost
during coplous sweat production . Zlnc is also lost
through desquamation of skin and via mllk specislly

coleostrum .

Distributiun of zinc within the body

Studies employing 2inc 65 showed rapid dsposition snd
turnover of zine¢ in liver, pancressy kidney, heart, pitui-
tary, and adrenals in contrast tc slower kinstic rates

in muscles, bone, halr and RECs ,

The concentrations of zinc in RBCs and white cells ars

-8 times that of plasms beczuse zine 1s a component

of metallo enzymas such as ¢arbonic anhydrase and alkallne

pvhosphatass .,
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The mesh concentration of zine in plasms 1s about I00
ug/I00 ml + IC ug/IC0 ml (Pekarek et al , I972 ).
Prasad st al (I97%) found normal concentration of plasms
zine 1s II2 ¢ 12 ug/I00 ml .

Valnes may bs somawhat lowasr in famalss and aged persons
{ Lindeman et al, I97I ).

The reported wvalwnes in literatnre of zine In RBCs are

10 - I4 ug/ml of red cells . {(Ross et al, 1958),(Prasad
st al, I965),(Mansouri et al, I970),(Mc Bean and Halsted
19697, |

However Prasad et al,{I975) , found that the level of
zinc in RBCs tp be 4246 ug/gw haemoglobin .

Almost all zinc 1n plasma 1s dound either loosely or
tightly to one of several proteins . The prirciple zine
binding protein of plasma 1s an" % ,- macroglobulin that
accounts for sbout 40 £ of total zine (Parisi eand Valles ,
1970} ,

Small portiens of zine may alsoc bhe bound to enzymes and
specific serum proteins such as transferrin (Praszd and
Oberlesa, IG7?0 ) . _

Most of the reamaining plasmwa sine 13 relatively lcosely-
hound as a macro.-molecular complax with nlasma aldbumin
7 % of plasme zinc 1s honnd to esrtain a=ino acids for
example histidine and ecysteine (Prasad and Obsrless,

1970) ,{Giroux and Henkin, 1972),
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Metsabolie changes in Zine Deficlency :

o o e i e S o e S T e e B e e e e e e e e Y B e B

{I) Effact of Zine Daficisncy on gsrowth and

Wotrient Utilizstion :

In a study done by Prasad et 21,(1963), on Egyptian
Awgarfs, who had both schistogsomissis, hook worm Infest-
ations, and negligihls intake of animal protein and thelr
*ood consistad mainly of bregd and heansi in all these
stthjects bone'agas wara significantly retardsd compared
with their chronological sges .

After extensive studies, Prasad et al, (1963 a,b,c.)
demonstrated that Egyptisn patients had defleiney of

zine in sddition to iron deficliency anmsmia ,

This coneclusion was bsSed on the facts that zine concent-
rations in plasmg, red cells; and hair were decresassed,
and radicaetive 2n65 studies showed that plasma zine
turnover rate wae greater in patients comasrad to controls,
and the axcretion of Zn65 in stools and urine was leas
than in controls (Prasad et al, I983 b,e).

Liver function tsst and hlopay falled to show evidence

of alrrbosis of liver .
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Furtharmwors, in contrast to cirrhotle vatients, who
excreta abnormally high quantitiss of zlne in urlne,
thesa patients excratad less stabla zine compared with
control subjects .

Othar wetals assayed in thasa patlents reveaslad that
sarum copper was sTightly inecressed and marnasium was
normal

The andocrine ahnormallitiaes in these petients resamhled
those of 1diopathic hvpopltultarism {(Sandstead et al,
1967).

Grorth Tailure and hypogonadis— ware the most ontstending
fasturas ,

In sddition, in scme cases dscreassd pltultary ACTH
reserve and ahnormal oral gluccse tolarance were found ,
~Soms of these ebnormglities have been dascribed in zine
deficlent animals,and therefors probably charscteristie
of organiam rendersd zinc daficient at & nericd of eXxp-
ected rapld growth,

Supnlementel zinc givan to these dwarfs prcoduced a grester
rete of growth compared with thase who reciaved iron

enly or protein only{Sandstead et al, I967),

Puric hair appearsd 1in =11 Easas within 7 - I2 wesks
after zinec supplementation . The size of gonitslia bHecams
normgl and secondary sexusl chararters developed within

I? - 24 weeks in 211 patients reclieving zine .
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Thess changes wers not ohserved in comparable groub

raciaving iron or single orotein dist ,

The growth retardation observed in zine deflclancy does
not seem to be dus to decreased food intake .

In young plgs given a zinc dsficlent diet, the growth
rats declined beforefood Intake was affactsd (Miller
et 81, 1968} .

Zine deficiancy impairs natrient utilization, perhaps

by changes in enzwyme activity .

{2} Effect on Hormones :

-

A - Glucose tolerance
Hova et al, (I937) and Hendrieks end Mahone¥y (1972}
fonnd no d1ifferenrs Iin oral glucose tolerance hatwean
zinc deficient end zine supplemented rets .
Howavar, whan glucose was injescted intraneritoneslly
s dons by Quarterman et al, (I066), the glucose tcolarvance
of zine deficient ani-als wes depressed comparsd to
controls .
B = Insulin i
Quarterman at sl, (I988), dsmonstrated thet zinc deficlent
raty oxhibhit g reduced concantration of plasma inaulln
compared %o pair fed controls . They helievs that the
rate of Insulin secretion in resnonse to a glucoas stimu-
lation i3 reduecad in zine daficlancy.

Furthermora, the zinc depleated ahimals were less sensitive
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to hypoglycaemic coma and convilsions when sclublas, zine -
free insnlin was injected Intrasperitoneally, though
there was no diffarances in blood glucdse levael .

Huber and Gershoff, (I973 )}, noted that serum of zine
deflclent raty containad less immunoreactivs insnlin
compared with that of ad 1ihitum centrol animal .

Totsl serum insplin-~-lika getivity measured by in vitro
adinose tissua assay,¥as signlficantly lowser in the

zine dafleiant groap than ths econtrols |

Hovever, in further axpsrimants no differance in plasma
insnlin levels betwesn zine difficient and zine supple-
mented rat® .

Bognist and Lernmerk (I969) did not find a reduced sarum
insulin concentration bafors or after the 1,v. glucosa
to zine deficlent hamsters, although they ohservaed a
lowared gluccse toleranca .

Stnce a similar reductlicn in glucose tolarance was found
after pancreatectomy (Bogulat, I967) and after slloxan
{Bogquist,I988), they belleve that zinec deflciency causes
a8 "Prediabetic" condition .

Furthermore, B~ ce8lls of pancroas 83 examindd by 1light
end alectron microscopy showed reducsd granulstion, and

p
thus yosslbly a reducsed 1asulin contant .
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