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AIL[ OF TIIJ<; V!ORK 

The mi tochondrium is mainly responsible for the 

energy p:roduction in the cell, and thyroxine has a 

direct action on the mitochondrial function. 60% 

of the cellular maenesj_um is found 5.n the mi tochond­

rial component of the cells. Williams (1974). 

Hypomagnesaemia can lead to mu:scle t:cemors, 

twitches and bizarre mcveme.nts, a picture similar to 

hyperthyroidism, while hyperma<:;neau.emia produces muscle 
• 

weakness and oonmolonco VJhich simulates the picture of 

hypothyroidism. l!'link et ~· (1957). 

Copper has been recognized as an essential dietnry 

elemant. It is necessD.ry for promotion of horneost.<J.sis. 

Elvchjcm (1935). 

Several proteins and enzylllerJ require copper as part 

of -Llwir molGcuJ.o.r structure. These c:opper pl'Otetn.s 

include e.g. cytochrome oxidase, cerulopli1.:Jmir',.ty!:'C<'Ji.nasG, 

as V'C 11 as histaminase. Prasad ( 1976). 

Zinc is Rco;:ponent of a number of enz,y-mes partj.cuJ.-
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dehydro(';enaseu. It is also important in man for e;rowth 

and sexual development, and it seems important for the 

synthesis of HNA and DNA, and for cell division. Varley 

.§.! £1· ( 1980). 

The aim of this work is to study magne shtm, copper, 

and zinc me·tabolism inhypothyroid cases, and the changes 

which occur in serum and urinary magnesium, copper and zinc 

before and 2 VJeeks after thyrox:in.e therap:r, and to demons­

trate the role of these changes in hypothyroid t11<.1.nifest-

ations. 
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Normal Distr~butio~d TurrlOver of If.::<J';nesium in Man 

~Jar,n(1silun body contents : 

The total body content of rnagneaitun is 200 m.mols 

( :Ln a 70 kgm. man). It is about 21 gm of mo.gnesium. 

About 70 % is combined with .calcium and phosphorus 

in the complex salts of bones, the rem<:tind,,r is in the 

soft tissues and body fluids. Harper (197J). 

The range obtained by atomic abrorption spectrophoto­

metry for v;hole blood maenesium is 1.4 - 2.5 m eq./liter 

(average 2.0) (1.7- J.O mg/100 ml). Lanter (1975). The 

J.evels of lfl.<(!,llesium in serum of henl thy people are reillal'k­

ably constant, ror:J.oJ.ning on the averau,e at 1.7 m.eq./liter, 

and v aryj.ne loss thn.n 15 % from this mean •1al ue. \\'acker 

and rarisi (19GB). 

Seruu nugne:cium meamn'efJ 0.7 - 0.95 u,nol./litor (1.8-

2.J mg/100 ml.). Price (1978). 

About GO '/~ of' serum llla[',ne sjoum iD in a diffusible 

at ate, tho nondiffu:oJible fraction be il'1ij probc\bly combined 

·.":.th se:rnm pl'Oteino. Lante:r (1975). 
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In the cerebrospinc<l fluid, ruaeneslum level is 

highe1' than that of blood (2.5 - 3.0 m.ec.t/liter) 

(J.O - 3.6 mg/100 ml). Lanter (1975). 

According to Fomon (1974) human breast milk contains 

about 4 mg/100 m.J.. 

The daily req_uirel:lent of rnagneuium in the <liot is 

350 mg/d.ay for adult men and JOO mg/day for aduJ. t women. 

Harper (1973). 

For the neoborn it is much lower, being 60 mg/day, 

and increaseo to 150 mg,/day for children. Fomon (1974) 
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Biochemistry of hlagne nj~ 

Atomic conposition of m<.\enesium makes it able 

to capture and transport energy effeciently. Also, 

magneFJium a tom can hold reucti.ng groups effeciently 

together. J.!o.e;nesium atom has a chelating fundion 

which is necessary for all the photosynthetic proce• 

sses. Prasad (1974). 

l.Iagnesium will prove to be another dj_vulent cation 

\'lith a messene;or function aa that of calcium :in the 

mediation of hor:nonal functioUB. Rasmu:JSen (1974). 

LkGnerJium Lletabolism 

Absorption : 

Ingested ma~~neoium J.s mainly absorbed by the small 

inte::rC.inc partJ.cuL:u-ly tho ilewn, and the c.ver<.tt:;e daily 

absorption of u:agncsiura from the gaotrointestinal tract 

is 0.14 J:l,eq/l<g. l'lctcherJi.i.Ql. (1960). 

There is DJl inLorrelationsh:Lp between aboorption 

of llJagnosium .:mel calcium, as there is a conuuon transport 
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mechanism for both cations across the intestinal 

Wall. Alcock und I<Iacintyre (1962). 

The wain factor contr'olling the auount of magne­

sium abso1·bed in a given time is the ionic concentrat-

ion of magnesitUll in the digested food at the absorption 

site, apart from the small effect of the potential diff-

erence across the >vall of the small intestine. High 

intc.ke of phosphate, calcium and alkalies appears to 

diminish magnesium abso:cption, while high magnesium 

into.ke i:acrau.ses uxina:ry calcium. Smith o.nd l.lc 1Hlan 

(1966). 

Secretion of map:l!§sium : 

Llagnesium is secreted through the liver and pencreo.s 

into the bile and p:mcreatic juice which is followed by 

and c_}1:on (1968). 

Uri_nnr"r s:::c~cc tir.,n of m,:;.un•3 niur:l ; 
----~~-- --- ···~ ~ -·-· ---·-,~ .. --

tion, beinG J.o~~~~~33t {ll.:tr.i.nc; th.:J no:cCt<ll ~JlOCi):Ln;~ houra and 
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maximal in tho late moruing. L;tnter (1975). 

l\'Jost of absorbed mugneoiwn is excl'etod by tho kidney, 

o.nd fecal mo.anesium represents largely the unabsorbed 

fraction. Aikav1a !U, f\l. ( 19GO). 

r.bgncsium fil terod by the glomeruli is reabsorbed by 

the reno.l tubules by an active process, and m'"'8Jh3clium may 

be secreted by the renal tubules. It is notecl that mercu­

ricd and thiazide dilu•etics as well as acidifyinc subs-ta.nces 

inc1•ease the u:>:>inary ex ere tion of magnesium and ealci'J.m. 

:Prasad (1976). 

1-'Iagnesium. ia also excreted in sweut ·ahich can acount 

for 25 70 of m&8llCIJiuJ.1 loot daily. Consolazio !U_§l.(l97J), 

It is th(o ionic fl'action of Ulo1glle<Jium which a:)IJO~i.J.'FJ in 

tho c;lown'Lllar filtrate, while protsin bo1md m.a::;noshtn 

filtcJred is l"etL,_rned to the circul::d1on throu[',h 2.ymph. 

So, hypoD-:lGl16UdS~1ia can rosul t froiJ 11 Gll:~tl disoasen \"?i th 

i.1oavy p:>:'O ~uimciD.. There. i.e a.lw'.\ys n;nxiJJ.::tl tubul:~r o.boor­

ption of ·J.J.gneaium. So, m~t.gnesiuo defccier ... ey doeG not 

occur even u.nc~I:JT' lo·N :na.cncaium dietr1. Bo.rnoa gj_ al. 

( 1::)58). 


