A STUDY ON MAGNESIUM, COPPER AND ZINC
METABOLISM IN SERUM AND URINE OF
HYPOTHYROID PATIENTS BEFORE AND AFTER
THYROID MEDICATION

A THESIS
Submitted for Partial Fulfilment SR
of Master Degree in Medicine N j

By /ﬂ k.:\\
RIZK HABEEB EIRGIS /< —-:
(M. B, B.Ch) & TueT
' — - T ettt
Supervised By

Prof. Dr. Prof. Dr.
AHMED MOHAMED GHAREEB MOHAMED FARID EL-ASMAR

Professor and Chaftman of Professor and Chairman of
General Medicine Department Biochemistry Department
Ain Shams University Ain Shams University

Dr, MOUGHAZI ALl MAHMOUD

Ass, Professor of Medicine

D ELHAM EZELDIN ISLAM - (-

Lecturer of Medicine

Ain Shams University
Faculty of Medicine
Endocrine Unit.

1982

Central Library - Ain Shams University



A STUDY ON MAGLESIUM, COPPER AND ZINC
VETABOLISM I SERUM AND URINE OF
HYPOTHYROID PATIERTS DEFORE AND AFTER
THYROID MEDICATION

A THESIS

Submitted for Partial Fulfilment
of Master Degree in Medicine

By
RIZK HABEEB CIRGIS
(M. B., B. Ch.)

Supervised By

Prof. Dr. Prof. Dr,
AHMED MOHAMED GHAREEB MOHAMED FARID £L-ASMAR
Professor and Chairmen of Professer and Chairman of
General Medicine Department Biochemistry Department
Ain Shams University Ain Shams University

Dr. MOUGHAZI ALl HAHMOUD

Ass, Professor of Medicine

Dr. ELHAM EZELDIN ISLAM

Lecturer of Medicine

Ain Shams University
Faculty of Medicine
Endocrine Unit,

1682

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACHNO L DGh. INT

I wigh to express ny deevest, sincere graititude
to Profesgor Dr. Ahned Lohaied Ghareeb for providing
me the opporiunity to work with the research teom of
mndocrine Unit, and wnder his guidance of which I am
nogt proud. I am also grateful to Profegsor Dr, -ohamed

FTarid Tl-~Asmar Tfor his kind pguidance and help.

I an gpecially indebted to Ass. Professor Dr,
Ioughazi Alil ilahmoud and to Dr., Elham Rzeldin Iglan
for their kind and consiant help, guidance and encour-

gement so that this study could appear.

I am also grateful to all the medical and laboralory

gtalff in the Indocrine Unit.

Central Library - Ain Shams University



CONPIINRS

.A,:I:IV1 OI‘I EV'OI{I(;- LRE R I B B LI B O 2 R B O BB BRI N B I I P RN NN T RS l

RLFVIIE:‘)YJT O:'L“ LIT_‘:\‘]‘-}ATI-B-{E ® ¢ P8 TS T E SN E NP PR S 3

- Magilesiwn LetobOolisil eeevesenesesnannnsna 3
= Calcium and Phogphorus mgtabelisn in
hypothyroldishl veveieieenneranssnvnorsncs 20
= Renal and Flsctrolyte Changes in
DYypothyrOLldiam seveeesonsessssnscosrsnne 23
-~ Coppar MetobOoliaM eieeveersssonsrenscans &7
- Zinc Metabolisim sereeeerrecsncansssennan 42

- llagnesiun, Copper and Zinc contents of
various focod gtoffs 8+ 880G B ABSEEEGes 58

MATEAIAL AND LETHODS vevevaveecsnoorenocnncseas 62
RESULTS  sevcavrosasccscocsonssencossoasansncans 69
DISCUSSION  eveennrensseasosssnsssvonsenassans 99
CONCLUSION vvveeocoerssnncensrunnae-enssemrssns 108
SUMARY oveeeonecconsosasnossaanonncnonnsnsasse 110
REFIRINCES 4 ovvveunnncvnoesosoncsascceannaersss 114
ARABIC SULLIARY,

Central Library - Ain Shams University



ATH OF HORK

Central Library - Ain Shams University



AT OF THp WORK

The mitochondrium ig mainly responsible for the
energy production in the cell, and thyroxine hag a
direct action on the mitochondrial function. 60 %
of the cellular maghesiun igs found in the mitochond-

rial component of the cells. Williams (1974).

.

Hyponmagnesaemia can lead to m@scle trenors,
twitches and bizarre mcvements, a picture similar to
hyperthyroigism, while hypermagneguncmia produces muscle
waaknegs and gounolence which gimulates the picture of

hypothyroidiem. Flink gt al. (1957).

Copper hog becn recognized ag an egsential dietary
elermant. It is necessary for promotion of homeostasisge.

Flvehjer (1935).

Several proteing and enzyumes require copper ag part
of their moleeurlar structure. Thaegse copper proteins
includs 8.3. cybochrome oxidasge, ceruloplaumintyresinasae,

ag well ag histaninasge. Prasad (1976).

Zine ig acouponent of a number of engymes particul-

-

arly carbonic anhydrase, carboxypreptidase A and ths
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dehydrogenages. Lt is also important in man for growth
and sexual development, and it seeilg iuportant for the
gyntheasisg of RNA and DNA, and for cell diviagion., Varley
et al. (1980).

The ailm of thia work is to study magnesium, copper,
and zinc metatolism inhypothyrold cases, and the changes
which ocecur in gerum and urinary magnegium, copper and zinc

tefore and 2 weekg after thyroxine therapy, and to demong=-

trate the role of these changes in hypothyroid manifegt-

ationg.
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PILE iotributi an Ve . agnegium in Man
Normal Disgtribution and Turncver of | m I

dapnggiuwin body contentg

The total body content of magnegium is 200 m.mols

(in a 70 kem.man). It ig about 21 go of magnesium.

About 70 % i1g combined with calcium and phosgphorus
in the complex salts of bones, the remaindsr is in the

goft tissues and body fluids. Harper (1973).

The range obktained by atomilc abrorption aspectrophoto-
mgtry for whole Llood magnesiuml ig l.4 - 2.5 m eq./liter
(averaze 2.0) (1.7 - 3.0 mg/100 ml). Tanter (1975). The
levels of magresgium in gerum of healthy people are remarke
ably constant, remaining on tihe average at 1.7 m.sq./liter,
and varying less than 15 % from this mean valus. Wacker

and Farisgi (1968).

Serum mignesivm eagures 0,7 -~ 0.95 m,mol, /liter (1.8«

2.3 mg/l00 nl.). Price (1978).

About 80 % of gerum Dagnesium ic in a diffugible
gtate, tho nondiffugible fraction being probably combined

with gerum proteing. Lanter (1975).
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In the cerebrospinal fluid, magnegium level is
higher than that of blood (2.5 - 3.0 m.eq/liter)
(3,0 - 3.6 mg/l00 ml). Lanter (1975).

According to Fomon (1974) human breast milk contains

atout 4 mg/100 ml.

Roaquiraolents and intake 3

The daily requirenent of magnegiuwm in the dioct is
350 mg/cay for adult men and 300 mg/day for adult women.
Harper (1973).

For the neoborn it is much lower, belng &0 mg/day,

and increases to 150 mg/day for children., Tomon (1974)
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Bicchemigtry of Mapgnagiunm

Atomic conpogltion of magnesium makes 1t able
to capture and trangport energy effeclently. Also,
nagnegium atom can nold reacting groups eflfeciently
together. Ilagnegium ztom has a chelating function
which is necessary for all the photosynthatic proce=

gseg. Pragad (1974).

lagnegium will prove to be ancther divalent cation
with a2 messenger function ag that of calciun 'in the
mzdiation of hormonal functions. Rastugaen (1974).

lagnegium  lletaboligm

Abgorption s

Ingested magnegium ig mainly abgorbed by the small
inteagfine pariticularly the ileunm, and the averauge daily
akgcrption of magnegiwa from the gagtrointestinal tract
ig 0.14 m,eq/kgs. IFlotcher ot al. (1960).

There is an interrelationship between absorption

of magnesiun and caleciun, ag there ig a coimmon transport
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mechanlism for both cations acrosg the intestinal

Wall. Alcock and liacIntyre (1952).

The main factor controlling the anount of magne-—
gium abgorbed in a given time is the ionic concentrat-
ion of magnegiwm in the digested food at the absorption
gite, apart from the swmall effect of the potential diff-
erence acrogg the wall of the omall integtine. High
inteke of phosphata, calcium and alkalies appears to
diminish magnegium abgorption, while high magnesium
intgks increages urinary calcium., Smith and lic Allan

(1966).

Secrgtion of Nagmeglium 3

tlagnegium ig secreted through the liver and pancrsas
into the bile and pancreatic julce which is followed by
complate reateovpiion, This explalng hyponagneswenia in
patianty looging high amounis of integtinal fluidg. Lear
and Tron (1968).

Urivary axcrgtinn of mognsaiun 3

The wurinary excretion of magnsgiun has diuvnal varia-

ticn, basing lowsst during the novial slagoing hours  and
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maximal in the late moraing. Lantar (1975).

Mogt of abgorbad magnsgium is excreted by the kidney,
and facal maogneagium represents larzely the unabsorbed

fraction., Aikawa gt al. (1960).

Magnegium £illterged by the glomeruli ig reabsorbed by
the renal tubules by an active procesa, and Bagnsoium may
he secreted by the renal tubuleg. It is noted that mercu-
rial and thiazide diwretics ag well ag acidifying substances
incersage the urinary excrstion of maghesium and calcinm,

Prasad (1976).

Magnesium ig also exceretad in gweat vwhich can acount

for 25 % of magnesium logt daily. Congolazio at al.(1973).

dasnegium Jone ostaglis

It ig %he lonic Traction of wagnsgium which appssrs in

the glouwsrular filtrate, whils protsin hound magnesiun
filtered ig returned to the circulation through Lymph.

S0, hypomagnaﬁdeﬂia can rogsult from reunal digeases with
ngavy probteinvnnia. There is always maxinal tubular absor-
ption of aaghegiumn, So, magnegiun defeclency dceu not

gceur aven wiler low dagnegium dlets. Barnes gi al.

(1358).
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