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I+ INTRODUCTION

Many elements, although present in misute quentities
An wan; are sssential mutrients, Their presence was long
over Jooked and 1¢ has only besn in sesent years thet
snslytical technigees cspsble of msasuring such trace levels
% maintainange of life, grewth and reproduction, Inadequate
levels of some alements may iapair oslluler snd physiologisal
present in Jow concentration, mey be toxio (Sulliven g% Al., 1979),

The fspaiceent of oellular and physioclogical functions
is caused shrough the altezed activities of matalle
aunber of atoms of metal per aole, o attain full setivisy,
Thus & niswte varistion in thess metals cause significang
shange in the sctivisy of thess slements (Vyes g% g)s. 1983),

The nozmal moraing fasting level of blood glucose
is 80 » 100 mg/100 mls Afver the ingestion of a2 meal)
containing earhohydrate the level rises tesporerily
% 120 « 140 ng/200 ml, After fasting fer 24 hours ox
more the hlood givsoss level is maintasined at 60 «70 mg/100 =}
(Xeele ot als, 1974).
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Sullivan ot ale, (1979) zeperted that ia disbetes chenges
in trece elements might intiate physislogical altermatien
in glweoes matahelism,

Diabetes mellitis is & disease of glucoss metabolism
due t0 aa insutficient cutput ¢f endogencus insulin as &
result of whish Mlood suger is abmowmally high and sugar
appeass in the urine (Xrull., 1978). e commcnset
syupwns of the disesss are palyuris, pelydipsia, tiredness
and 1oss of weighs (Lilly., 1980),

T™he distusbance in cazbohpdrete metadelism is dwe
to the fact that the liver and skeltal muscies can not
stoNe giycogen and the tissues ars unable % wutilise glweose,
Protein matadelism in the iiver is slso depenged and an
exvessive amount 9f protein is transformed inte curbohydrete,
In addition, the amsunt of fat metabolised by the diabetis
patiant is excessive,; and sinos normal fat catadbelism oan
only progesed &t a linived rate, Retons bodies ace present in
the blood and the urine in wach larger smounts than nosmelly.
These substances are enareted in the wrine as beta hydroxys
butyrie acid and aoetoacetie acid and as scetone in bBreath,
Acoumlstion of these aoids in the Blood prodwoes asidosis,
furthersore seete scetis acid has & tonic effest which lesds
t9 coms, cireulatory collapse snd death of the patient,
(Gupta g3 ales 1901).
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Diabeties had no significsnt change in serun calcium and
hed significantly lov serum magnesium level (Vyes gf o) as1982)
mumwmmwmmmm
mwuamuwymxaw
whose fasting plesma glumsse wes above 350 sg per 100 ml,
0w magnesiue values in plasme and erythroeytes vers
psencunced in she diabetie patients vith proliferetive
retinopothy, even though plasms giuncose values vere sak
sinilar o sthose in the pasients wishouk xeticapsthy and
with background retioncpathy (Fufii g§ gle.1962),

Asooxding to Goyad g% Slesi983) xinc level 444 not
differ signifiocsntly from the controls end $t 444 nos differ
vith differans levals of hlood ures, or total snd
dtfferential serum proveins, Vyss gy Alse (1962) repocted
thet dlabetics s had signifiomtly low serum %inc level, while
Rateo g% A)7es (1978) reported it %o be raised,

Serum cupper levels were significemtly higher in Adisbetics,
Perale dfiadetic had higher levels than the male diadetie
patisnts, During some of the steps in intermediary
metabolismn certain trace slements like copper and aing are
reuired in an abligatory fashion, Cepper end sing ave
essontial coonponents of several ensymes comnediad with
conflicting reports about serum concentration of cepper
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and wing in disbotic subjects pariy they may b due o

- diiferent methodelogy used for investigeting them (Geyal
25 4l 196%), aAsised sezum Copper levels have bemn
reported by varjous suthwrs (Lisua Lobsneve,, 1963)
(stnba g Slss 1970, end Neteoctal, 1978) while Nosamio
{1968) xeportad 4% ¢ be raised,

$he liver sarves as & storage organ fior most of tw
ssstial wigzosutriont alononts and therefore it is
G0t suxprising thet in varieus Liver disssders ons ensounters
metaialic ehanges with zespoct W0 these slessnts (Ansmda
Prasadey 1970),

Tae dissssus of the Liver are hepatic coma, viral
hapatitis, sezus hepatitis and eiczhosise Diaguesis of
hepotic soma s supperted by the finding of iacreased
agtexial blcod emmonis levels, levels of more thes 200 mg/
100 wl, Frequently there 1is metadelic alkelosis, with
arveriel hlood P at the wpaper Jiuds of nogmale Vivel
hpatitis 10 suppacted by histologicnl samiaation, Portal
of Mver hiopsy matexials Primery bilfary cicshosis s
confiemed by tie 2inding Oof warked inooetss in gegum
slkaline phaphasasvastivity, cistinod inerease 4in serus
shlastar]l and the sotal serue lipids, inoressed
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with biliizubin and uwrobilinogen in encess in the urine, with
serun entidedies against misochondria (Resthem,, 1973},

Serun sine wes Rotad 40 ba decressed in cirvhesis of
liver (Macnda prased g§ gl s» 1970)s In some patients
vith virsl hepatitis seven Sing ves ecleveted and appreximetaly
cne third of these subjects wxereted high sine in the urine
(dhan g5 g} oo 1008), Senum sine Low selenium values have
heon domonstrated 0 De ase0ieutad with the low ina level in
cirzhosie patients (Sulliven gt 3)»0 1979}, Serum sine was
hiihood cirmosts patienss (Shards gt gl o 1983).
Serom sine s decressed in sloshelic eirzhosis (Vyss gf Skeo
1982), According S0 Ananda Prased, (1983) patients with
eirmosts of Liver have p hypernineuria, N

Primary biliary siszhosis is a dhwonie inflammatory
proeuss invelving the intrshepstic NMle dwots thet progresses
%0 oigzhoste end frecuensly lesds to desth from liver
fadlure or vericesl bLlesding, T™he causs £5 unknowm, but
thare s mach evidemce for am mutofinsune progess, e
classioal aigns and synptons of prinary billady clrzhosis
™he dlagnosis i confivwmed by cheracwsristic livesr-biopsy
findings and by the presense in the serwm of mitechendrial
eatidody, (Joseph g} glee 1983),
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25 Alee 39M9),

Magnebium 45 an intraesliuler cation ia husen dhody,
It is an esaential ehelating agent in almost all oslliviar
biologicsl precsesss (Alkmwa,, 1971), The conosntrstion
of magnestum in liver and striated mucles 15 xnown @0 be
the highest amonget the nongssecus tissuss (14 wo 16 mic/Ny)
Serum nagnesiun estinstion may prove usefal in Slagnosning
oR oosuls Liver ahegues or sn oheusas in the phase of
Sormation, Sesun mugnesiva estimetion may find & definive
place ia the Clagnosis of alhaline pheephatase
(Barin., 1903),

he sagnesium Gontent of the liver tisswe per unis
weight £8 decressed in cizvhesis (Milhke and Splelmmm,,
19608), Mis decresse appears ' b dus msinly %0 the
substitution of parenahynal tissus of iUk maguesium eontent
high with & commective tissus of lov magoesium contant,
there 48 & good relationship betwesn histological changes and
dearcase of magnesiun amomtration per nunber of aells, e
astual changes in the congentration of megnesiuwn in she
parenchymal oells of the cirshetic Liver appears to be
negligidle (Mnenda Prased gy gl 1976}y
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Low values 42 SeTUR magnesium weas found in

 patisnts with aleshelie ciswhesis, (Vyss g% gle. 1963),
Khan g% glse (1983) cheasved a significent rise in serwm
magnestus level with & sisultenscus inazesse in 34 howy
urisacy sagnesium escretisn in csses of vizel hapatitis,

In shother swdy by shavda g% glse (1982)
magnesius in serwm and urine were wvithis norsal linite
in Indien childhwod cirmbesis,

Copper appears o be essential for the normal develepe
ment of bome, the geatral NEIVOUS systen and eounegtive
sissuss. Serws copper is incressed in & mumber of assue
matesis and portal and bilisry eimxtweis (Anands Prasad, 1970)

B0 shange in serum oopper level was shesrved in
cixzhosis (Vyes g4 gles 1983), Shamia gt 8)s£1962) repereed
Anozeased values of aepper in serwum and wrine in Indim
oheanges in ssrum caluoiwn, cepperx, sinc, magnesium snd Ivon
levels of disbetiss and of petients suffering from liver
dissases and w £ind out vhether there is any correlatien
between the levels of the sbove trsce alements in serwm and
of the diseeses conserands |
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The literature pertaining o the study ‘serus Galcium,
gopper, aing, magnesium and iron in disbetas and liver
diseasen' has been described under the following headings:
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B 2ine
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32, Trace elements in diabetics:
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b) Copper
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3, Trece elements in liver disease,
a) Zine
b) Copper
¢) Magnesimm
d) Calefium
®) Irom
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There are more than twenty trace slements in human
tissues, Ounly seven of thess trace elements aze generally
accapted as being esscntial to man namely irxomn, copper, =ing,
manganese, cobalt, chromium and molybdenum. Xt has also
besn suggested that vanadium nickel, silicon, Aluminfium,
stoontium and tin are essential (Macks gt ales 1976)

a) cCaloiums Calcium is the woat plentiful cation in the
body which contains 23 0 35 mol (1.0 o 1.4 Kg) in the
adult, Over 99% is in the bones and teeth, the former
providing a large reserve which gan be drawn on as
racuired, The small part of the body caleium present in
plasma and other extra cellular fluid is 27 macl or
lelege There is almost no calcium in red blood cells and
other introcellular fluid, (Varley at al.. 1980)

Calotum is inwolved in the bilogical processes such
2g ncuromuscular functions which involve sxcitability
of narve function, neural tranemission and contractilitcy
of capdiac and skeltal muscle, blood cosgulation, membrance
function which involves transfer of inoxganie lons across
cell membrans, and release of the neurotransmitters at
synaptie jungtions, in selected enzymatic reactions which
involve the release of cellular ensymes such as amylase
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fxom the parotid and the level of astivity of intracellular
enaymes such as isocritrie debydrogenase, phosphorylase,
Rinase and phosphofructo kinase, Secretion of certain
peptide hormones like pitutary harmone, parathyvoid
hormone, csleitonia and vesopression is regulated through
calcium ienis concentration (Talwar,, 1980)

DZingt Zine is a component of a number of ensymos
particularly carboni¢ anhydrase, Sarboxy peptidase A and
the debydrogensses acting on alcohol, glutamate,
glyceraldshyds « 3 « phosphate and lactate. Other ensymes
are activated by zinc include a variety of dipetidases
and amino peptidasss, (Martin g§ akes 1981). Zinc 1s
important in man for growth and sexual development, 2zing
ssoms to be important for the syntheeis of RRA and DRA and
for cell divisiony (Varley st a}.. 1980) zine appears to be
nacessary for the building of protein, which makfes wp
most of the solid matter of the cells, It iz a constituent
of the eazyme which release ¢arvondioxide from bicarbonate
in ths blood, of the one which begins the oxidation of
alaohol and of other natural substances and of the
splitting or portions of proteins (Schroeder,, 1976), Zing
is essential to the growth of animal tissues (Merts,, 1971).

¢) GCoppers The metals copper and ainc are involved
in several physioclogical processes which include the
normal physiologicel variations whieh occur in copper, and
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sine concentration in various body fiuids, in inter
felationshipe bDetwesn copper and sing in steroidal
hormones, the inter relationships betwesn OOpper and sine
Deatwoed Matals and sonsory processes, parcioularly that

of gestation: Copper is essential to the normal developaent
of the nsrvous, systam and plays & sigeificent zole in the
maintsasnss of the ayolin sheath (Walter Martme, 197%)
Coppes appoars ©0 be essential for the nosmsl deveiopment
of bone, the daentrel nervous system snd connective tissues
(Anencsa Prased gt ales 1970)s Copper is an eng:llont
satalyot jor sxidetion « preduction syscens, showihy great
versatllity for an iwpressive varioty uf reectios, inclwding
the fogmation of water from oxygen and hypdsogen at body
tempeczatures, this resvcion would ixe axpiosive without
wpper, Lt ie =n uniqur agent in W;&d #yateaas, all
idving things reuire 4t s iu Lo vital (Sohroedaies 1%76)e

d) Hagnesiwme Magnesium is an important intcedellular
cation in human bodys It As an essential chelating agent
in slmost ali celluler biclogical proceas (hikawke, 1971),
The adult human body contains fzom 21 20 28g of magnesium
or approximstely 200 Meq ia & To0Kge. aan aagresiwa iv the
forch cation in tesms of abundanos in tiw havan and animsl
bodye it's high concentration in celils is 1iwe that &k
potasciuz. Thede sre sany similecicies between potaseium
and magnasaium wetaboliss, alichough magnesium 48 aach hagder
W displace from the cell then potassium({Ananda Prasad., 1978).
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e) 10Nt Irom is necessary for the carrying and axchange
of oxygen in the blood of mammals and £fOr many systems
involving oxidation and its converse, reduction, It is a
vital elemont in that without it one dies (Schroeder,, 1976).

a) Zines Pidduck st ales (1970) deronstrated that
diabetics excrete more sing in the urine than do normal subjeats,
and Spencer and Samachson (1970) reported that during total
starvation plasne zing levels remained unchanged despite a
tenfold increase in urinary excretfom. The significane of
these obsexvations i3 ocbsoure at this time, as is a major
role for sine in disbetes, vascular disesse, or obesity
(Kataen., 1978).

& Telationship exists between insulin and zine has heen
known since it was shown that sinc combines with insulis
to form orystalline insulim. PFurther work showed that the
relationship between insulim and 3ine in the bovine pancreas,
the organ which is responsible, for insuling synthesis,
Normally theres 4is a high level of zine in the pancresse but
in diabetes mellitus this level i3 greatly reduced, 3tudies
showed that zinc and insulin flweutate in a similar way in
experimentally produced diabetes and substances that
reduce the sine coastent of he pancresss are, inface,
disbetofenie zine injections in disbetes are not bemeficial
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and gesult in a rise in blood sugax, and high hlaod sugar,
as well as the sxcreation of large quantities of sugar in
the urine, are sywptomatic of diabetess The injected sine
is not eucyeted, and it appears to be accumulated, This may
result in f£ibrosis of the pancrease, There is noOt relations
ship beatween blood « plasma sing lewvels and the duration
of the disbhetes (Schutte,, 1964)

A study wes conducted by doyal gt 2)e, (1982) in
which they reported that serum sing values were not different
from controlss Highest values were ssen im patients with
kotoacidosiss It had no correlation with age and sex of the
patisng, blood sugar levsl, serum protein or type of
disbates. Majority of the workers (Pidduck gt 8).. 1970)
and Frank gt 8le, (1962) Buonxdowski g% 4le.(1968) Romnes
2% ales (1970) have reporssd sing leveis of blood like the
nosmal healthy individuals while Mateo gt ale, (1978)
feported it to be raised, doyal g% ales (1982) in his study
reported that sine level 4did not differ signifigantly from
the controls. As regaxds the sax of patients and the
sexum lovel of the eleament chere was no statiscally
signiticant differan-e between tham, Moan serum sing levels
were not significantly Aifferent in juvenile and
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maturity onset type of disbetic subjests, There was no
coxrelation between ssrum levels and weight of dliabetis patients,
Also there was not correlation with the duratica of

diabetes. Mo correlation was observed between serux sine

level and severity of diabstes as judged by fasting blood

sugax levele In pationts with hyper cholestsrolemis serum

s8ine level did not differ, BSarum sine did not differ with
different levels of blood urea, or total and differential

sesum proteing,

A study was conducted by Vyas 9t 2l.51982) in which serum
zing, copper, magnesium and calcium levels were estimated
in various immsen diseasess They reported that diabeteics
had significantly low serum sinc leval.

b) Coppexs Goyal gt Alse (1982) zeported that serum
ocopper levels were significantly higher in diabeties, Pemale
diabetics had higher levels than the male diadbetis patients
with hypezcholesterclemia had statiastically significant
higher levels of serum copper. Hijhest values wers seen
in patients with pulsonary tubsrculosis, It had no correlation
with age of the patient, severity, duration and typs of diabetes,
weight of the patient and serum protein levels. There are
conflicting reports about serum concentration of copper
and sine in diabetisc subjects partly they may be due to
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different mechodelogy used for iavestigating them,

Raised serum copper levels have been xeported by various
suthors while Xosenle reported it to be diminished, 8til)
others (Davies gt 3le. 1968 and Pidcwok g% ales (1970)
found no significant diiference from the norxmal wvalues.

«) Magnesiyml  Plabetiss had significantly low serum
mognesium level (Vyas gt ales 19832) In disbetis patients
the pretreatment serum magnesium levels are very high,
sbout 9 meg/l which sepidly fall 60 0.0 meq/1 om insulin
thrapy. Durxing acidosis, which occurs on insulin withe
drawal large amounts of magnesium are emcreated (Talwar.,
1980)s Increases in serum magnesier ocour in diabetie
coma, falling in this conxifition during treatment with insulin
and intravenous fluids (Varley gt ale, 1980).

4) Ixgnt Iron will mat play a major in vascular
disesase and disbetics (H.M. Katsen,, 1978),

e) Calciums Diabetics had no significant change in
serum calcium, (Vyss gt al.,» 1983)

a) gines 9Serua aing is decreased in aloololie cirrhosis.
A f£all in serum aine occurs with increased excreation and loss
irom muscles as parc 0f the metabolic response wo trauma
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(Varley gt als¢ 1980), The decrease of the element in
cirrhosis £s well documentad and is produced, inpart, by
absence of elements, in die$, wvomiting diarrhoeas,
malabsozption, the metadolism of alcolol with inereased
urinary loss and decreased serum levels of metal binding
proteins. {(Vyas., gt 3)s, 1982)

Vvalle gt ale, (1939) sugyesced that low plasma sine
levels in cirrhosis may be due to conditioned sine deficiency,
second factor blemed 45 increased urinary excretion of
sing as observed by ssivactava gt 3lee (1978) Prasad gt 8les
(1963)s Othex factors blamed sre lowered dietary intakes and
impaired absorptive czpacity of bowel, secondary to hepatia,
involvem:nt, It may be ressonably considered that simc is
related @ protsin synthesis and thereby induces regeneration
and repair of hepatic colls and therefore sing thecepy may
not only restore the plasma zing level bui may also help
gegeneration of liver sells, However tiils statemasnt may
need further confirmation (Khare gt 3les 1982k,

In another study by sullivan gt ale.{1962) hybersincuria
was noted in patients with post alooholie cirxbosis, in S0
per cent of chronic alcoholics without clinical or
labomatory evidence of cirrhosis and some nonaloolilic
subjects with cirxrhosis, Certain amino acids compete
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offoctively with serum protains for binding of zine

(Prassd g% ales 1968). Abnormal mmtabolism of amino acid
has been reported to occur in diseases of the liver
(Ring_gt ales 1967)e It 43 thevefore conceivable

that hypersincuria in cirrxbosis may be rxelated to an
abnoswal pattern of urinary excretion of amino acids.

In some patisnts with viral hepatitis serum zine wvas
elevated and approximately one third of these subjects
excreted abnosmelly high sinu in the urine (¥han g% al., 1965).
These results could have been dus to the release of aing
containing ensymes from damaged hepatic cells analogous

to the elevation of seruas iron found in acute hepatitis
(Prased gt aler 1970)s The normal urinacy excretion of sine
is low about Oy 1«0,Tmg/day, after a daily intake of 10s1$
mg these levels rise very highly in post aloonolie hepatie
cirzhosis (Talwar 1960), Low selenium values have been
decvnstrated to be associated with low sexum sine calcium
and magnesium levels found in cirrhotic patients (Sullivan
at alee 1979)

Patients with cirrhosis of liver have hypersincuria.
Several of their clinieal monifestations are due to Bing
deficiaency and are corrected by zing supplementation. Some
of the clinical festures of cirrhosis of the liver such as
loss of body hair, testicular hypefunction, poor spetite,
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mantal Jlethargy, difficulsy in wound healing and night
blindess may be related % the secondary sing dificient
state in this disease (Ananda Prasad, 1983),

b) Gopoer ¢ No change An sefum oopper lovel was
obsexrved in cirrhosis (Vyss et al,, 1981). The ucinery
excretion of copper rarely enteeds 0,8 micro mol 24
hour (30 micxogran/24 hour) in normal individuals. Small
incresse 1.6 %W 32 miczomale (100 to 300 miaxogram)
daisy but oceasionelly higher, may be found in proteinuria,
carrhosis of the liver, including primary biliary acirrhosis
and Panooni syndroma (Varley gt al.. 1980)

C) Magngsiumt Low values of magnesium was found in
patients with alesholie cirzhosis (Vyas gt ale, 1962)
Serum msgnesiun levels remain normal in monsupprative hepatie
amoebissic patients, hypermagnesexis roughly proportional o
the extont of liver damage in observed in 06 par cent of
patisnts of anoebis liver abscess (ALA) conventional
liver function tests uswally £ail o differentiate these
WO, Sexrwm magnesium estimacion may £ind a definits place
in the diagnosis of ALA (Sarin g¢ a)s. 1981)

Khan gt 3le. (1983) ceported a significant rise in
serum magesium level with a simultaneous incresse in 24
Mumnmmmzmﬁm&umshmu
viral hepatips,
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The magnesium content of the liver tissus per unit
weight is dax decressed in cirrhosis, This dacrease
is dus to the substitution of parenchymsl tissue of high
magnesium constituent .Connective tisswe of low magnesium
content, Thexe is a good relationship between histological
changes and decrease of magnesiv concentration per number
of cellss The actual changes in the concentration of
magnesium in the paranchymol cells of the cirzhotis

liver aopsar to be negligible, (Anand Prasad., 1976)

4) galgiums Cirzhetie patients had low serum calcium
level (sSullivan gt ales 1979)

The decreased serum galoium found in aloololie
airzhosis and is produged inpart by tha absance of the
slements in the diet, vomiting, diarrhoea, malabsoxption,
the metabeliss of alcohol with increased urinary los8s
and decreased serum values of metal binding proteins,
(8ullivan gt ales 1969) 7The abnérmal calcium balanoe may
also contributs to the increased incidence of osteoprosis
seported in slcoholie patients, (Saville gt al., 1968)

e) Ixgns The serum igon increases with figures wp

to 300 misrogram per 100 ml and over have besm reported
in ackte infective hepatitis with normal values in obstructive

jaundice (Vaxley st al., 1980).
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EXPERIMENTAL PROCEDURES

The experimental prooedurs adopted for the study
en 'Sexum caloium, copper, =inc, magnesium and irom
in diabetes and liver disssses’ is as followss

Ae¢ Selection of patients

B, Collection of blood

Ce Ssparation of sarwn

Ds Analysis of biochemigal pazematers,

30 persons suffering from diabetes mellitus and 20
persons suffering from liver disease were sslected at
randon from the outpatient ward of Coisbatore Medical
College NHospital during January to Maxch 1984.s

An equal mumber of persons matching in age, sex, free
from all diseases and are in good health, were chosen W
SREVE a8 controls.

The blood was collected as followss
(Varley gt 3le. 1980)

A tourniquet was applied a few centisater above the
elbow without obliterating the arterial pulse at the wrist,
The skin was sterilised over the vein and a disposable
sterils needle to a disposable syring of appropriate eapacity
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usually 10 ml wag inserted into the vein, when the

needle entered ths wein the plunger was withdrawn

slightly, The tourniquet wes released when the blood
appoared, when the desired amount of blood has been

drawn into the syringe, the tourmniquet was relessed, The
nosdle was withdrawn, with the nesdle still in position
slovly the blood was transferrzed to an appropriate coatainer,
using the sinimsum amount of pressures

Ce 3oparation of Serums

Blood was transferred to cleasn espty tubes and allowed
to clot for theee hours at reom tespearsture, The clot was
allowed to retract, Then it was oentrifuged and the sexum
was separated using a rubber-buld pipette, It was oollected
in clean dry labelled test tubes and stored in the fresser
until used.

DQ AL EAR 22 AN L

BSTIMATION OF CALOIUMS

BEingiplay Method of clark and collip (V,rley gt al., 1980)
Caleium 18 precipitated as oxalate directly from the

sexum and after washing the precipitate is dissolved in

acid and titrated against permanganate,
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Seagentas
1e Ammoniugp exslate 4% solution
2 Ammonis 2X (v/v) solution » Dilute 2 ml of ammgnia
0 100 m} with water,
3, Fotassium permsnganate 0,01 N « Prepare freshly
before use by diluting stock §.,1 N, solution
4o Approximately normal sulfuriec acid,

Rineediras

T0 2,0 ml of serwm add 2,0 ml of distilled water and
1 al of 4% smronium oxalate solution, Mix well and allow to
stand overnight, After ¢alcium was precipitated centrifuged
and remove the supermatant fluid without disturbing the
precipitate, The supernatant was then poured off, Aftar this
3.0 m}y of 2% ommonias was run down the sides of the tube
Mixed the precipitate and centriguged again, Poured off
the suparnatant, Repeated this until supernatant gave
ne previpitats with calciwm chloride solution, Added
2 m]l of approximately normal sulfuric acid, Mimed
ths precipitate well with the acid, warmed by placing in
a beaker containing boiling water to complete the solution
of oxalate, Removed and titrated with N/100 potassium
parmanagenats to & faint pimk colour which persists fox
sbout & minutss As 3 blank titxated 2.0 ml of spproximately
IN sulfuric acid o the same end point,
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cajeulations
One ml Of U401 N permanaganats is egquivalent te 0,2
ng of calcium, Hence since 3,0 ml of sexum is used,

Ng calcium per 100 al of serum
= (Titration of Unknownetitration of blank) x 0.2 x%100/2
e (Titxation of Unknown = titration of blank) x 10

E3STIMATION OF MAGHESIUR

Mathod ef Danlige (Onar., 1971)
Exineiniar ’

Aftar removal of calcium as oxalate the magnesium is
precipitated as magnesium ammonium phosphate and the lattsx
iz estimated by a colorimetrie phosphate determination,

In the method here described, the Piske-Subbarow phosphate
mathod is used,

Dissolved 0,360 g of pure dry monopotassium phosphate
in wvater to make 1000 ml, Added a few drops of chlozoform
to prevent growth of molda, Dilute 100 ml of this stock
solution to 100 ml 1 ml = 0,01 mge Of magnesiume



sulfurie acid z0 1300 ml of watar, 10 oheok, dilute 100 ml
of this solution o 100 ml in a wvolumetric flask, mix

and titrats a 10 ml portion with standard iN sodium
hydroxides Prom the titration resulcs, adjust the eriginal
solution if necessary to makes it exactly 10 N,

Nelxkdase solutions

Disanlived 23 g of reagent grade ammonium molybdate
in about 200 ml of water, iIn a i litre volumetric flask
place, 300 ml of 10 R sulfurie acid,, Added the molybdate
solution and dilute with washings to one litre with water,
Mixed stable indefinitely,

Placed 195 ml of 15% sodium bisulfits solution in a
giaas stoppered cylinder; Added 0,5 ¢ of 1,2,4 aminonahthel
sulfonis acid, Added S ml of 20% sodium sulfite,

Stopper and shaks until the powder was dissolved, If
solution was not complets, add more sodium sulfite, i ml
at a time, with shanking dut avoid an excoss, Transforred
the solution to a brxown glas bottle and stored in the cold,
Thos solution was unable for about four weaks, if kept as
descarihed,



To 30g of reagent grade sodium

bisulfite in a Droaker, added 200 ml of water from a
graduated cylinder., Stirred to dissolve, and if turbid
allow to a stand stoppered for several days and filter.
Keep well stopped,

D peg gent s0diwm sulfises DPissolved 20 g of reagent
grade aahydrous sodium sulfite in water, diluted ts 100 m)
and filtered {f necessary keep well stoppered,

Precipitated the calcium from 2 ml serum, After
centrifuging, pipetted 3 ml of the supormatant fluid into
a 1% ml graduated centrifuge tube and added with stirring
0.5 m) of a 5 per cent solution of asmonium phosphate
containing 5 ml of concentrated ammonium hydroxide,per
litre, followed by 2 drops of conocantrated ammonium
hydroxide, Let stand overnight, centrifuge siphon off the
supernatant fluid and washed the tube with 5 ml of &
aixture of one part of concentrated emmonium hydroxide,
(Specitic gravicy 0,9) end two parts of vater, Centrifuged
and siphon off wash liquid, Repeated the washing & second
and third time and then wash finally with $,0 ml of 78 per
cont alceohol ocontaining 1040 ml of concentrats: amnmonium
hydroxide per litre, Siphon off again and let stand in a
varm until the amnonia has evaporataed,

To be residue in the centrifuge tube added 1,0 ml of

molybdate solution used in the Fisks«Subbarow phosphate method

and tap to dissolvad, vrhen Alissolved added 5,0 ml of weter
and set aside, Prepared a Standard by placing
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1,0 ml of the molybdate sclution in a seconf graduted
tube and adding 3 ml of the standarxd phasphate solution,
{equivalent t0 0,03 mg of ma nesium) Plus 2.0 ml of
water, Prepareia blank by placing 1 ml of molybdate
solution plus 5.0 m)l of water in a thizd greduated tube
when all the tubes are ready, added to sach 0.4 ml of
aminoaphtho)l sulfonic acid veagent, followed immediately
by water to the 10,0 m) maxk Miwed and allowed to stand S
uinutes before reading. BSet the photomster to sero density
at 650 miliimicron with the blank,

Rensity of Mpnowy = aiﬂ% = Mg MAgnesium POF oo m!Sevuw
- L
ol sesum Density of std,

photonstric measurement are the same as forthe determinations
of inogganic phosphate, At 660 millimicron the standard
has a density of spproximataly 0,500 in a 1 am cuvet,
Mm;am&mmwﬁaummmtot
2,5 W 0 S mg percent may be accurately determined under
thesas conditions, For higher valusa, or for measurement at
greatar depth of solution, add 2 wl of molybdate solution
t0 unknown, blank and standard instead of the 1 ml specified
(use the same 3 ml potiom of std) followed Dy water in

each Gase to about 12 ml then add 0.8 ml of aminonapthel
sulphonie¢ acid reagent and water to & 20 ml £inal volume,
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There 4is no change in the calculations, Colox developuent
&t & greater dilution is recomnended rather than the
analysis of a amaller protein of serum because it is not
known whather or not presipitation of magnesium in

this procedure will be quentitative at conditions

other than those specifieds

DETERMINATION OF SERUM COPPER, “INC, AMD IRON BY ATOMIC
ABSORPTION SPECTROPHOTO! |

ATERS

The principle and working of Atomis Absorption spectioe
photomaters

The sasple in solution or suspension was heatsd
to & high texperatuze by burming it in a flame, The
flame broke up the chemigal honds hetwesn the molecule and
snabled the individual atoms to flost fresly in the sample
ares, 1In this condition the atoms {unaxistad) absord W
or the visible radistions 7The wave length bands, in which
each clements can abeoxd were narrow, Hence, at a
particular stxghexamon  wave length the absoxption
have & direct indigation of the amount of the metal that
was present, Acetylens flams was used for the study,



1, Selectod tha cathode lamps to be used and inserted them
in the lamp quarants,

2+ Dopressed the relavant LAMP SELECT button for the lanp
deing used and set the METER SELECT €O the sane l&ipe

3, Switched on the instrument, set the lamp at the
Gesired current end allow to stabilise for 10«15
minutes,

8, Set the indicate unit in the tranamission mode with the
seloct =witoh in *Rormalt,

8. Set the mopochromator o the wavelength ruquired with
the pelevant slit opening and useld again for sotting to
give aporoximately 99 per cent &mmmtm reading.

6o Select the "Auto 100 ® sede and turm the *Sot 100*
to read (0.0 absorbmnoe or) 100 per cent transuission,

T« Salect the desired mode of operation on the indicator
mit (L.9,, ADoorbanoe or ) transmission,

8, iLighted the fiame,

9. Nebulived the sample into the flame,

The trace slenents in serum on digestion with triple acid
(2 mixture 4in nitric acid, sulfuric acid & perchloric scid
23281 respectively) get soperated into the solution (Piper's
mathod, 31980}, (xtper



029y

1.0 ul 0f serum sasple was digested with 10 mi
of triple acid and made wp to 25 wml with glass distilled
water, The above extragt was used for a estimating
oopper, sine and irom, using atomic absorption
spectrophdolbeter, Althouth various methods were
avilable for the estimation of sezxum irxom, it Lis estimated
by Atomic Absorption Spectrophotometer since the same
axtract which was used for the estimation of copper
and sing cen be used for the etimation of iron,

DETERMINATION OF SERUM BILLRUBINg

Colorimetcic mathod of Malloy and Evelyn
(variey 1976),

| Serum is dlluted with woter and methansl is added
in & amount insufficient to precipitats the proteins

yot suftficient to permit all the bilivudbin to react
with the diasorsagent,

fangents)
1, Abselute methanol

2s  1+3 % Hydrochlorio acid
3. Riase _rsagents

Prepared freshly before use by adding 0.3 ml of
solution *B* to 10 m) of sojution °*A*
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selasien 'A*

Dissolved gram of aulphonilic acid in 15 «) of
conanntrated hydrochloric/acid and made wp to 1 litre
with watar,

Selution ‘B's

Dissolved 0,8 grem of sodium attries in w2ter
and made up t0 100 mle Prepared freshly st frapenc
intervals.

Frupared a solution containing 10 mg per 100 m} of
shiloroforme 1t may ba nscessary o refluwx the mixture
gently to dissoived the bilirubing

2ashaiauey

mm::aatmmmmmpcha.aa
of pexwm and 1,8 ml of distillsd water, 30 the unknown
added 0,8 vl of the Jlamo rosgont and to the blank
043 mi o2 1,5 pox cent hydrocnlorie acld, ~finally o
each added 2.5 ml of mothanol, stand for thirty munites
and road 1 the colorimeter using a yeliow e green
filear or set at 540 ma, Bubirezet the seeding of
the kalnk from that of e test,
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for a standard cugve dilute the above standard
3 4in S with methangl to obtiln a solution containing
2 ag bilirabin per 100 mls Set g a secies of tubes
and sead as for the test,

mge bilisubin 0 2.3 $,0 10 18 20 28
pex 100 =z} sezrum

“1 w WW“ 1‘3 a‘e :.’ ‘Qo 5.0 ‘;ﬁ
X1 athano} 9.0 8,5 8,0 740 8,0 5,0 4,0 3,0
Ml dliazd reagent Add 1 )l to sach tube,

Blood is deproteinised and treated with alkaline
copper reagent in ¥elin #a tabes and heated, T™w
cuprous oxide forwed is treated with an acid mrlybdate
solution, when a blue coloured solution is gos the
golour was compared with that of the standaxd
cologimetrically at 660 millimicron,

Sa3gente)
le 10% sodium tungscate
1. /3 B sulphuzic acid

£ SCIENCE
et



e3de

40 g of sodium cartonate was dissolved 4in
400 ml of distilled water, 7.5 g, of tarsaris acid
was added and dissglved 4,5, g copper sulphats was
dissolved in 150 ml of watere This solution was added
t0 sodium carbonate solutien and made wpto 1 litre
with distilled water.

Dissolved 35 g of molybdicacid and 3 g of sodium
tungstate in 200 ml of 10% sodium hydroxide and200 m)
of watar and boil for 30 to 40 minutes to remove ammonia
present in the molybdic scid, @o0ol and transfer with
washings to 300 ml flask, diluting to abous 350 ml.
Then 133 sl of phosphorig acid (56 1,75) was added
and made wp to 500 sl with distilled water,

Se

0¢2 g of anhpdrous glucose was dissolved in 100 ml
of distilled water,

10 =) of stock solutionwas diluted to 100 ml
with distilled water, 1,0 ml of this solution contains
300 microgram of glucose,
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Jechniques

70 0,2 ml of blood 3,4 ml of distilled water, 0,2 m}
of 10 per cent sodium tung state and 0,2 m} of 2/3 N
sulphurie acid were added to precipitate the protein,
Allowed to stand for 5 minutes after thes thorough mixing,
Centrifuged,

2.0 ml of clear filtrate was taken in a FPolineWu tube
marked (T). 140 m)l of working standard 10 mg per 100 ml
was taken in another FolineWu tube marked (8). The
third tube had baen taken as kkix blank marked, (83), To
all the tubes 2 ml of alkaline copper had heen added and
mixed well,

Al) three tubes waere kept in the boiling watoer bath
for 8 minutes, After 8 minutes the tubes were cobled to
arrest further reaction, 1 ml of phosphomolybdie acid
was added ¢o each tude and made upto 25 ml with water,
Mined well,

The molybdenun blus colour developed was read at 660
or by using red filtere

Salsulation
g of glucose in 100 ml of blood

SRS CIA 5. £b'

Reading of the standard 0.1

v

R O

g of the t.m

E\;v;;,.’l‘._,. : x 100
Readi



RESULTS AND DISCUSSION




This stady wes aimed at assessing *Serum,
Caloium, Copper, Zing, Mignesium and iron in
disbetes and liver diseases’s The results were
compared with normal healthy individuals (controls)
of matching age and sex, and were free of diseases,

The Parameters studied included)

1) Blood glucose level of diabetics and controls
1) Serunm bilirubin level of patients of liver
disesses and controls,
111) Serum salcium, magnesium, 3ing, copper and
iron levels of the patients and coatrols

The rasult cbtainedin this study ars discussed
under the following hesadingss

(a)e Distgibution of disbetic and liver patients and
nozmal individuals according 0 age groups.

(3) Blood sugar levels of diabetiss and bilizubia
levels of liver patients,

(@) Blood sugsr, serua calcium and magnesium levels
in diabetic patients and controlse.

(D) Serum zinec, copper and iron levels in diadetic
patients and controls
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(2) serum bilirubim, calcium and magnesium levels
in liver patients and controlse

(F) Serum zing, copper and iron levels in
liver pationts and controlss

(G) Sexrum biligubdin, saleium and mugnesium levels
in pacionts of dliiexent livor dioeasas.

(1) Serum aing, coppesr and iron levala in
pationss of whiléxanc liver ilseases,

(Z) sSerum magnoeium snd celoiun in disbetice
amnd 1ivor putionta,

(J) Seczwm <inG, Coyper and Lfoon in 4deabetios

dand Livar patlantee

Tanle 1 presents the diseribution of disbetics
snd liver pationts and normal individuals according
to age groupss
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Sumber of Samples

Age groups .
Normel Diabetics Liver patients

fyeags) L L L e it ccmemnceen. @ o

10,30 8 ¢ 4
30=50 8 9 i2
50«70 11 i3 8
70-80 s 4 1

W AR WS W W R W N e G W W G Sh A WP SR R W AN W B WS w S e

Total » 36 as

In the present stady, thirty normal individusls
and fifty fiwe patients of both sems, with age range
10«30 yeoars studied, Of the fifty five pationts studied ,
thirty were diabetics and the rest waers liver patisnts.

Among dlabetics four patients vers in the age
group 10 to 30 yearsp nine in the age group 30«30 yoarsy
thirtesn in the age group 50 to 70 ywars and four patients
in the age group 70-94 years,
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Among liver patients, four patients hoiongod to
the age group 10 to 30 years, twelve to 30«50 years, eight
to 50-70 years and one patient to 70+ to 90 years of
age groups respectively. These patients were analysed for
sexum caleium, magnesium, zinc, copper, iron, bilirubin
and blood glucose levela and the results were compared
with healthy individuals, of who six were between 10 to
30 years, eight of them were in the age group 30~50 years;
elaven in 50 to 70 ysarsy and five of them in 70 to 90
years of age group respectively, These biochemical

estimations were carried out in the controls for comparison.

Blood sugar level of diabetics and bilirubin level
of liver pxients are shown in TABLE 1T ¢+ The individual
values of blood sugar and bilirubin are given in APPENDICES
I and 1II respectively.

OF LIVER PATIENTS,
*icoouc-q&'gnuunub;noqaugﬁon - - ™ =
Diabetics Liver patients
Blood sugar mg/100 mlE Bilirubin mg/100 ml,
Mean ﬁanqo Mean Range
Wo«  i.s.D. (mg/100m1) ¥ 1.s.p. (mg/100 m1)
30 222,90 132.00 25 7.02 1.20
+ to * to

78,97 550.00 7.51 26.0

G B us AB P an GF W W G W AP ar AR W W A A S W WG W W W W = - e e
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vatley gheedler (1980) has reported the
notmal rangs of blood sugar level to be 70=120 ag
per 100 sle As per this eriterion, the patients
sajlected for this study were confirmed to be disdbeties.
Theiz swan blood sugar was found o be 222,90 » 70,97 ng
por 100 ml with a renge of 132 to 550 mg per 100 ml.

Noswal seorum contains not mere than 1,0 myg
bilisubin per 100 mls Most nUIMal pexaons appear
to have 04300,6 wg bilizubin per 100 ml sexum,
(Varloy ggales 1980)s 3n this study, bilirubia
level of the patients was found to be 7,02 3 7,51
with & range of $3 216 mg par 100 mle wWide variations
in hw serum bilirubia level of the patients were
aoticed,

Gezum Calcium and magnesium levels in disbecie
patients and controls are snown in Table IXXs T™he
individual values are given in SPPENDICES I and XX
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Seri ucngmgo--mqgw «'laas
als Group Ne m m ] Mean
e w value ‘§ nv/m: [ | vam-
waﬂo
O W NS A W W e SO W Gh W W AN WD B A AW S e w - e e e
137 13,00 é’? 0+03
0317 9.8 **
NeSe
9.97 8,00 1.47 1.11
d¢ Diam
- 30 w
bacies 1520 13400 ofas 19

HeSe «NOt significant **{Pc0.01)

With reference to Varley gtale, (1980) the normal
serum calcium zanges £x0m 9.0 to 11.0 mg per 100 ml,
As per this criterion the sexum galcium level of the
controls was found to be in the normal rsages, It
ranged £zom 7,0 0 13,0 mg per 100 m} with a mean valus
of 9,87 & 1428 my per 100 mls
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™hs serum galocium of the dlabeties ranged from
80 %0 13,0 mg per 100 m) with & mean Of 9,97 1 le2e g
per 100 ml, There was .0 significant difference between
caleiwm level of the controls, and the diabetics, This
suggested that in diabetes mellitus the serum calouim
level is not affescted,

Serum magnesium in the controls ranged from 1,76 W
3403 mg per 100 ml with 2 mean value of 2,25 ¢ 0,37
oy per 160 ml, 7The same ranged from 1,11 t0 1,08 mg per
100 ml with a mean of 1,47 & 0423 mg per 100 mls Based
on the noxmal range of serus megnesiwm which is 1,7
0 246 mg per 100 =l proposed by Varley stal., (1980)
a low level of serum magnesium was noticed in the
disbetics while in the controls it was within the
noswal rengss This difference in the serum magnesium
¥ level between diabetics and the controls was found
o be statisally sigoificent (P < 0,01), indicating
that the serum magnesium is some how decreasad in
disbetes mellituw. This is in agreement with the finding
of Vyal gt gles (1982),

Serum 2inc, Copper and iron levels of the diasbetics
and the controls areshown in Tabls IV and the individual
values are given in Appendices I and IIX respectively,
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Sexum zing in the controls ranged from 0,06 to
0¢1S mg per 100 mls The Serws sing valus of the contrel
grouwp fell within the normal range 0,07 to 0.11 mg
per 100 ml as given by Varley ef ales (1980) while
it was 0,02 t0 0,080 mg per 100 ml in the dlabetics, T™he
mian seruy 2inc, level was found to be decreased in
diabetis patients, It was 0,08 ¢ 0,02 mg pexr 100 m}
in the coatrols, This difference was found to be
statistically significant (P<0.01)s This result is egreee
ment with the observation of Vyas gt ale» (1982) and
Sullivan gt ale» (1979)

The oopper level in control wes found to be 0,11 ¢
04,03 and 0,13 £ 0,03 mg per 100 m} ian diabetics, The
range was 0,06 o 0,15 mg per 100 ml in the controls
against 0,08 %0 0,18 mg per 100 ml in diabetics, Therxe
was 8o significant differsnce betwesn the copper level
of the controls and that of he disdbeticss This result
is in confimmity with that of Pidduck gt fle. (1970).

The normal copper level is 0,078 to 0,16 mg per
100 m (variey gt ale (1980). According to this, the
copper level of the gontrols and the diabetics were found
to be in the normal range.
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The iron level ia ‘he control ranged frem
0s05 to 016 mg per 100 m) im controls and it was 0,08
to 0,13 mg per 100 ml om diabetics, The mean level was
0e09 & 0,02 mg per 100 ml in the controls and 0,9 ¢ 0.02
mg par 100 ml in disbetics, There wes no significant
differance between the iron level of the controls and
that of the diabetigs.

This indicated thst the serum sing level 48
Jowered in diabetss mellitus, wiile the serum copper and
iron levels remain unaffected,

Sexum bilirubin, calcium, magnecium levels in
liver patients and controls sreshown in Tedle 8, The
individual values are given in Appendices II and IIX
Tespectively,
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The serum bilirubin level in the control rxanged
£20m 0s3 €0 1.0 and 1.2 $0 36,0 mg per 100 ml in liver
patients, with a sean value of 0,71 £ 0.19 ng per 100 ml
in the controls and 7,03 3 7.51 mg per 100 ml in liver
patients. Sexvm bilirubin level of liver patisnts vas
found to he elevatsd over the normal level which is
10 mg per 100 mi with reference to Varley gt al., (1980)
while in this stady the mean serwm Rilirubia lewvel of
the controls wvas found to be 0.71 & 0.19 mg per 100 ml.

™he serum calcimm level im the contxols and
liver patients ranged from 7.0 to 13,0 my per 100 m}
and 3540 0 8,0 ug per 100 al respectively, and the
mean value was found 40 ba 9,87 £ 1,25 mg per 160 m}
in the controls and 6.7 § 0.93 ng per 100 =) in
liver patients,

The mean serzum calcium level of liver patients
was found to be significantly (P 0.01) deareased
what oompared to that of the contxolss This result is
in agreement with that of sulliwan g§ 3le.{(1979)
who have raported that girrhotie patients had low
Serun caleium level,
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™The serva magnesium level was found to range
from 1,76 t0 3,03 mg per 100 ml in the controls and it
was 0,89 %0 1,48 ng per 100 ml in liver patients, andi
the mean valus was 2425 £ 0,37 mg per 100 a1 and
l1ede £ 0013 mg par 100 ml in the controls liver patisnts
respectively.

Sesuwm Zino, Copper and iron levels in liver patients
and ocontrols are representad in Table VI and the individual
valuss are shown in Appendices IX and IIX respectively,
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The serum Zine level in ocontiol xanged from
0208 0 0,15 mg per 100 m} while was 0,01 t0 D08 mg
per 100 ml 4in liver patients, The mean serum sing

value was found to be Ol & 0,02 mg per 100 ml pes
and 0,03 & 0,01 mg per 100 sl in the controls and liver
patients vespestively.

whan compaged to the control valus the wmean
serum Z2ing value of the liver patisnts was found to
be signifisantly (9<0,01) zeduced and this is in confirmity
with that of Valle g% alss (1959) who muggested that
low plassa 24n0 levels in cirzhosis may ba due to conditioned
sing deficiency. 7The Zesult i3 3ls0 in agresment with
the results ohserved by Srivastava gt gle, ( 97z )
and prasad @ 8dae ( 19t3 )

The aopper leval of the zontrols renged £rom
0s06 t0 04,13 mg per 100 m) while it was 0,08 0 0,16 ag
por 100 ml in liver patients, The mean SeuUm COpper was
found to Do Gell £ 0403 mg per 100 ml and 0412 & 0,02 mg
por 1G0 ml in the contrules ard iiver patients respectively,

Sexum irom level in the contzol ranged fiom 0,08 to
0418 mg per 100 m) while it ranged from 0,06 %0 0,12 mg per



0".

100 ml in liver patisntss Thc mean 1xo8 level was found
to be 0,09 4 0,03 mg pexr 100 ml in control and 0,08 ¢
0401 ng per 100 m) in liver patienta, This suggested
that in liver patients, the ssrum copper and irom levels
are Mmoot atfegted,

Sarum bilirubin, calcium anc magnesium levels in
patients of different lever diseases sre shown in the
Table VII and the individual vslues are shown in
Appendix IZ,
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The mesn bilirubin level in cirrhotie patients
was found to be 2.56 £ 0,99 mg per 100 ml (range 1.3,
t 444 mg per 100 ml) and in patients of cbstrustive
Jundice 1t was 10,40 + 4404 mg per 100 m) (renge
1404¢ to 26,0 mg per 100 ml). The elevated lovel of
biltiubin obsexved in patients suffering from cbstructive
jaundioe was statiscally:iggnificant (P<0,01) vhem
compared to serun bilirubin level of cisrahotics patients,

he mean axum galeium lavel in cirzhotic patients
vas found to be 6,83 £ 09 mg per 100 ml {xange 5,0 W
8.0 mg per 100 ml) and 4in patients of cbstrwctive
Jaundioe 4t was 6,29 ¢ 088 mg per 100 ml (xange 5 to
740 mg per 100 ml)¢ N0 significant diiference in the
serum caloium level of the two categories of patiants was
noticed,

The msan sagnesium level in cirmhovais was found
0 be 1.08 & 0,14 mg per 100 ml (range 0,89 to 0.14)
mg per 100 ml and it woa 31,08 ; 0412 mg per 100 ml (range
Ge83 to 1423 mg per 100 ml) i, patients of obstructive
Jaundice,
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No significant difference in the level of
magnesiun was noticcd between cirrhotic patisnts and
patiants sufferimg from cbatructive jasuntice,

Table VIIX presents tbn serum 3inc, copper and Lixom
levels in patients of different liver dissases and the
individuals values are shows ia Appendix Il.
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The lavel of Zinc 4{n Cirrhosis was found to de
0403 + 0,02 mgy par 100 ml (range 001 to 0406 m3 perx
100 ml) and in obstructive faundice it was 0.03 ¢ 0,01
mg por 100 ml (range 0,02 0 0,74 mg per 100 ml). There
was no significant differen e betwaan these two values,

The copperlevel was found to be 0412 ¢ 0402 &g per
100 ml in cirrhotic patients (range 0,05 to 0.,16) and in
obstructive jaundice pacients it was U.11 § 0.01 (zange
0e0% tn 0012 mg per 100 ml,). No significant difference
was found detween tha co par level of cirihvtic patisnts
and that of the abstructive jaundice patisnts,

The iron level in eirrhotic patients was Ce08 ¢ 0,08
ag per 100 ml (range 0406 0 0409 mg per 100 ml) and it
was 0,00 + 0402 mg per 100 ml (range 0,06 to 012 mg pex
100 ml) 4in patients of obstructive jaundice.

Compurison of the ser:ya iron lovels of cirrhotic
patiants with that of cbstructive jaundicse patients
showad o significant Aifferer-o betwzan them.
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Table IX represonts serxum magnesium and celeium in
diabetics and liver patients. The individual values are
ghown in Appandices I and II respectively.

Sexrum Calcium and magnesium levels in dinbetics,
liver patients and controls acs shown in Figure I
and II sespectively.
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serial Calcium mg/300 md Magnesium mg/100 ml
- A N h WD e W G W W W G wm B D W W B S e s
10, Group H0e peon Kan:e t #Aean Renge t

“eo¥ie MOM. v.lu. i 3eDe m/lﬁ(iml Vaslue

- W e W e P o W @G W0 S e E P e OGS S S ea

1, Diabet- 30 9,97 8,0 1.47 1,12
ics
K- to 2 %o
142 12,0 o 0023 1,99 oo
11,29 Te?
2, Liver
petients 285 6,90 S,0 1,10 0,89
£ 3 to 2 to
0.93 8,0 0013 14,48

S g o U U
*, (P 0,01)

The nean @alcium and maynesium levels in dlabetes ware
found 0 be 9,97 & 1.2 mg per 100 ml (range 8,0 to 13,0 mg
per 100 ml} sndi 1447 g 0,23 mg per 100 ml (Renge 1,11
tO 1,99 mg per 100 ml), 1In liver pationts it was
found es 647 2 0,93 mg per 100 ml (range 5.0 to 8,0 mg
per 100 =k) ané 141 & 0412 my per 100 ml (range 0,89 to
1448 mg ver 100 ml,)
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Compare . t® the mesn sarum calcium and magnesium
lovcle of Liver patieuts, diahetics had elevated levels
of ecalcium and nagnesium levels and this increase was

found to be stostically sionific-nt (P < 0,01),

Pable X reprazants the levels of sarum zine, copper a
and iron in élabetes and liver patients, The individual

welues of zinc, coprer and Liron are showed in Appendices
Z and 1IX,

Serum, ainc, Coprer and iron levsls in d&liabetice
liver patiewmts and controls ere shrowm ia figure 11X,
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e level of 2inc in diabotics ranged from 0,01 ¢
0,08 mg par 100 ml with & moean of 0,05 & 0,02 per 100 mi,
The level of zinc 4n liver patients ranged from 0,01 to
0,06 mg par 100 mi with a mean Of 0,03 & 0,02 mg per
180 ml, A higher level of serum zinc was noticed in
aiabetics than in liver .atientse This difference in zinc
level betwce:: diabetics and liver patients was found ¢o be
asfgnificent{p < 0e01),

The lovel of copper in diabotice and iiver cationts
ranged fyom 0,98 €2 0,18 mg per 100 m}l and 0,08 w0 0,16
o3 rer 100ng 100 ml with a mean value of 0,13 4 0,03 mg per
100 ml and 04323 j2 0,02 mg per 100 ml, The Aiffaercnce in
the oopper level bhotween dialclies and liver pationts vas
found to be not significnt,

The iron leval. in ltabetices ant liver patients ranged
from 0,05 0 0el3 my per 100 ml and 0,00 to 0,12 my
per 100 ml with & ncan of 0,09 4 0,02 mg per 100 ml and
0,08 ¢ 0401 ng per 100 ml, Tho clevated serun iron level
of Adlubstico was found to be signlicant (PL04,08) vhen
compared ¢o the serum iron level of Liver patients,

Correlation anafysis vas carried out between blosd
sugar level and the various eclements studied, A nositive
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correlation (re 4 0,3, r= 40,12, £ = ¢ 0,04, £ & ¢ 0,38)
was found between blood sugar and calciumg blood sugar
and magnesiumy blood sugar and coppers and blood sugar
and iron respectively but they are not statistically
significunt, A positive correlation (r = ¢ 0,36) was
found between blood sugar and zinq level swhich wes
statistically signiticant (p <o.o£}.mmht1on betveean
blood sugar and serum zinc level in diabetic pationts
was shown in Pigure IV,
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SUMMARY AND CONCLUSION
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The present investigation was aimed to study the
*gerum caleium, copper, sinc, magnesium and iron in
diabetss and liver diseases'y Tha results were compared
with normal healthy individuale of matching age and
sex, who were free of disecases,

A total of thirty persons suffaring from diabetes
millitus and twenty five liver patisents were selectad
at rapdom from the outpatient ward of coimbatores
Medical College Hospitaly, Serum samples of those
patients were analysed for serum calcium, magnesium,
sinc, copper and irén along with blood glucose lesvels
in diabetics and bilirubin in liver patients andi the
data thus obtained was compared with those of the
normal healthy individuals of matching age and sex,

who were free o0f diseases and served as Controls.

The sumnary and conclusion arrived out of this
study are as followss

s A total of £ifty five patients of both sexes,
with age range 10«90 years were studied, Of the fifty
five patients studied thirty were diabatice and the rust
were liver patients. Among diabetics, four patients
were in the age group 10=30 years, nine in the age
group 30=50 yearsy thirteen in the aje gruup 50«70 years)
and four patients in the age group 70«90 years.
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Among liver patients, four patients belonged to the
age group 1030 yssrs; twelve to 30=50 yearsy eight to
S0=70 years; and one tO 70«90 years of aje groups
respectively.,

Thirty normal healthy individuals of matching age
and sex, fr-e 0f diseases were chosen tO servc as controls.
Among the controls six persons belonjsd to the age group
10-30 ysarsy eight €3 30«50 yoarspy elevan 0 50«70 years
and fiive ™ 70«90 years of age groups respectively,

3. The mean blood sugar level of patisnts was 122.9 b4
78,97 o per 100 ml, This was found to be highly
alevated when comparcd t0 :he normal value 120 &g
per 100 ml and thus the patients were confirmed to
be dlabetics.

The mean serum bilirubin level of the patients
wag 7,02 ¢ 7,51 mg per 100 ml which was highly
elovated than the normal level (1.0 mg per 100ml)
and hence these patients were confirmed to be
liver patients,

3. The mean serum celcium in the diabetics was found
to be 9,97 $1.2 og per 100 mi while it was 9.87 2

1¢25 mg per 100 ml 4in controls. There wasg NO
significant diiference betwcen caloiun level of
the controls and the diabetics. This suggested
that in diabetics mellitus the serum calcium is
not affected,
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A significant difference (P 0,01) was found ia
serum magnesium level betwecn controls and diabetics,
The mean serum magnesium level in control and diabetics
was 30125 $ 037 mg per 100 ml and 1,47 & 023 mg per
100 ml respuctively. 1The mean serum magnesium level
was found 0 be decreascd in dlabetic patients as
compared to controls.

™he saerum minc level betwcen contxol and diabetics
showed a statistically significant decrease {p 0,01)
in diabeticse The mean serum sinc lavel 4n control was
0.10 ¢ Qe¢l5 mg per 100 ml while At was 0,03 2 0,02 mg
per 300 ml &n dAiabetics.

Comparision of serum cop.rer and irxon values Of controls
and diabetics showed no significant difference between
these two groups. The mean serum copper levels of control
group was Gell £ 0,03 mg per 100 ml and it was 0,13 ¢

0«03 mg per al in disbetics, The nean serum iron level
in control and diadetic patients was found to be 0,09 2

0e02 mg per 100 ml and 0,09 % 0402 mg per 100 al
gempcctively,

£ significant difference (p 0.05) was noted in serum
bilirubin level between control and liver patients,
The mean bilizubin level was 8,71 ¢ 0,19 mg per 100 ml
in controls, while it was 7,02 ¢ 7451 mg per 100 ml
ia patients,
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The mean serua calelium and maynesium levels of liver
pstients was found to be significantly (p 0,01)
decreased when compared tw that ¢f the controls, The
mean cu\c.tum and magnesium levels expressed in mg per
100 ml, wore found to De 9487 2 1,35 ¥ 0437 in controls
while 6470 £ 0,93 and 1410 & 0413 mg per 100 ml in
1iver patients.

#hen compared %9 contivls, the serum sinc, level of
liver patients was found w be significantly (p 0,01)
reduceds The mean serum sinc level was found £0 be
Dol £ 0402 mg por 100 ml in contrvls, wiille it was
0403 + 0401 mg pex 100 ml in liver patients,

10, Ho significant difference was found in coprer and

iron levels betwesen liver patients and coatralss The
mean serum copper snd iron luvels were found to be
0411 % 0403 and 0s09 + 0,02 =g pexr 100 ml in controls
and 0,12 ¢ 0,02 and 0,08 & 0,01 mg per 100 ml in liver
patients,.

1ls The eslevated level of serum bilirubin observed in

pstientas suifering from obstructive jaundice was
statistically significant {p 0401)when comparsd to
tha sarum bilirubin jevel of clrchotic patients,

Tha mean bilirubin level was 2,56 3 0499 mg per 100 ml
in cirghotic patients, waile it was 18,49 3 404 g
per 100 ml in patients suffering from obstiuctive
Jaundice.
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134 ¥o significant difference in the levels of
caloium and ma mesium was noted between cirrhotic
patients and patients suffering from obstructive
Jaundice. The moan serum calcium and magnesiun
lavels in ei:rzhotic patients ware noted %0 be
6483 + 049 and 1,08 & 0414 mg per 100 wl respectivelys
In patients suffering from obstructive jaundice the
levels Of serun caleium and magnesium were found @
b2 6429 + 0,88 and 1,04 £ G412 mg per 100 ml,

13, Comparison 0f the serum Sinc, copyoer and iron
levels of ¢irrhotic patients with that of cbstructive
Jaundice patients showed no significant difference
butween them. Ihe mcan sefum sinc, copper and iron
lovels of cirrhotic patients were U,03 3 0402,
Oel2 & 0402 and 0,08 % 0401 mg per 100 al respectively.
The meal level of sinc, cobier and iron m;nnd in
®g per 100 ml were 0403 & 0.0, 041l 3 6,01 and 0,08
+ 0402 mg per 100 ml in patients with obstructive
Jaundice,

14, . coparud 0 the maan sarum cslcium and magnesion
- lovels of Jiver patisnts, diabetics ahd elcvated

levels of calcium and magnesium values and this
increase was found to be statistically significant
(p 0401) The mean caloium and magnagium levels
in diabetics were found %0 be 9,97 3 1.2 and 1.47 ¢
0s23 mg per 100 ml while they wexe 6,7 » 0,93 and
1el £ 0413 mg por 100 ml in liver patients,

15¢ & higher level of ssrun sinc was noticed in diabotics
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than in liver patients and this differences was found

% De statisticaily significant (p 0,01), The mean
level of zinc in diabetics was 0,05 ¢ 0492 mg per 100 ml
and 4t was 0403 ¢ 0,02 mg per 100 ml in liver patients,

16, There was N0 significant difference noted im copper
level between liver patients and dliabetics, The mean
level of copper im diabetics arnd liver patiencs were
Osdd £ 0,03 and 012 £ 0,02 &g per 100 ml respectively,

17¢ The elovated serua iron level in diabetics was found to
be significant {p 0.03) when compared to the serum iron
level of liver peatients, The mocan serum iron jovel
of diabotics and liver patients were 0409 ¢ 0,03
and 0,08 ¢ 0,01 mg pex 100 ml respoctively.

18. Correlation analysis was carrisd out betwean blood
sagar level and the various elemanty studied, A
positive correlation (r » 40,2, r = +0,12, r = +0,04,
£ = +0,38) was found batween blood sugar and caleiun,
blood sugar and magnesium, blood sujar and gopper
and blood sugar and iron respoctively but they are
aot atatistically significant, A positive correlation
(r = 40436) was found between blood sugar and sino
level which was statistically significant (p 0,0%5),
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