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*1 Copper 
Cl Magnesium 
d) Iron 
el csleiea

3* Trees elements 4a liver disease* 
el rise 

l>| Copper 
el Magnesian 
d ! *7*1 tf Ian 

el iron
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m m  literature pertaining to the study 'Sanaa calciua# 
copper, aloe* nagnaaiaa and isea in diabataa and Ilwr 
diseases* has baea described under the following headingst

U  functions of Trace elemental
a) calQlw
b) sine 
c> copper
d) Magnesium 
•} Iron

a# scut elements in diabeticst 
a) zina 
*) Copper 
C) Magnesium 
d) iron 
a) calcium

l« Trace aiansntf la iivar disease*
a) sine
b) Copper
c) Magnesium
d) Calcium 
a) Iron
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There are M m  than twenty trace element* In hwaa 
tissues* Only seven of these trace elements are generally 
accepted os toeing essential to man namely iron# copper# s in e *  

Manganese# cobalt# chromic* and molybdenum. It has also 
been snucestsd that vamdins nictosla ®ti tarwî  Aluminium* 
strontium and tin are essential (narks n  j&#* 1971)

a) Calcium calcium is the most plentiful cation in the 
body which contains 25 to 3$ mol (1*0 to 1*4 Kg) la the 
adult* Over 99* is in the bones and teeth# the former 
providing a large reserve which can toe drawn on as 
requited* the small part of the body caleitmt present in 
plasma and other extra cellular fluid is 3*7 mstoi or 
l*l*g« Thors is almost no calcium in rod blood calls and 
other intracellular fluid# (Varlev at ay, 1980)

calcium is involved in the toilogical processes such 
as neuromuscular functions which involvn s m c lta to U lty  

of nerve function# neural transmission end contractility 
of cardiac and skeltal muscle# blood coagulation# membranes 
function which involves transfar of inorganic ion* across 
cell membrane# and release of the nourotransmittors at 
svnaotie iunctions* in selected — — »»*« uti<«i>p ^ ^ ^ p p '  b m ® 1®  m e e s e m i  e p e ^ u o  e ® e ® u m j#  u b #m u ®  e s m s w ^ ® ®  ® p m * u ® ® ® ^®  ^ u e e u e w s s

involve the release of cellular eneymes such as amylase



fxoB the pantiA and tin level of aetivi^f of intracellular 
enaymea such aa laooritrlc dehydrogenase* phosphorylase# 
kina** and ptuaplulctteti Itlaase* sac ration of certain 
p«l»tida hormones like pltutary hormone# parathyroid 
hormone# caicitaain and vasopreasloa la ragnlatad throng 
calcium Ionia concentration (Talwar## 1980)

tialMa zino ia a component of a number of enmymas
particularly carbonic anhydrase# earfeoay peptidase a and 
the ilwhylrojonaaf  acting on elaa*><|̂ t glutamate# 
glyceraldahyds * 3 • phosphata and lactata* Othar ansymas 
art activated lay sine inoluda a variety of dlpetidaaes 
and amino peptidases# (Martin j|/»# 1981)* sine ia 
Import ant in #»«» nrftwth »»wi davtlooiMnt* v.irum

Mena to bo in?x>rtant for tha synthesis of RKA and ora and 
for call division* (varlay || al.« 1980) zinc appears to ba 
necaaaary for tha building of protein# which makfe* up 
most of tha aolld matter of the calls* It ia a conatituant 
ai tha a n y m  which release cortxmdioxid© from bicarbonate 
Ia  tha blood# of tha one which begins tha oxidation of 
alcohol and of other natural substances and of tha 
splitting or portion* of proteiaa (schroeder*# 1976)# zinc 
ia oaaontial to the growth of animal tiasuoa (Marta*« 1971) •

c> Coopers The oatala copper and sine are involved 
in several physiological process#* which include tha
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normal physiological variation* which
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•la* «HMNMitrttton in mriomi body flald*# in intar 
f*l*tio«!«hi?e between copper ana «la* la *te*oidal 
inrsemt* th* inter rtlatioMblfi between oorptr an* «ia 
la f̂ >«| wtabollan and the iattfrtlttiosaî i
between aetni* end aeaeosy pfoo*M*a» parUaatdir bat 
of QMUtioB* Omar is **eentl*l ta the nosnei developwent 
of th* nervous# *f*mm usd $&•?• « *i?®ifU«at solo in tbo 
ayntoooniao of tbo ayeUft •toontfe (»4t*r Knrta«« 4»7t)
C o m *  appear* to b* ocoontiol for tbo nesanl development 
of boon* tbn otawtl nostono syeteo wad connective t l i n m  
( A M M b  m a i j f t  !|»# ifH)t ctppor to m  o w s U a t  

catalyct tor nilttlon * seduction eyateo** atowlng «**•* 
ooarootlJUUsr for at 4np*o**iv* variety of soeetloa* ineltidiog 
tho formation of oncer frowt oxypen ***d hf^em/m at body 
tenpotatures* thin reaction would bn <*3$»ieitie* without 
copper# It io an aa&go* agent la feielog&oal eyotscoa# ail 
11olag bUiip it it 1# vital C&buzoedotb# 1976)*

*1 itî MMBlaBi Haanottism la an laeostant 1 ntftiil ini*> 
cation in huoan b>dy* It 1® an «M«tUtl chelatlag agsiit 
la alaoat nil cellular biological pseeea* (Aifeaea** 1971)* 
l*rw adult human body contain* fain 31 to 26g of mgneatum 
nr aoososxixtatelv 200 h m  la a 7bKa* non nil rirt*Mtl tint 1® tbo 
forth cation in tom* of abun&oioe in the human and animal 
body* it** high concentration in coil* in lib* that oi

ĥoso are wBî y slwllssitios between pota**Jaa 
and iwtaboliso# el though snauttealuo 4* aoeii harder
to faa the cell than potaealt»(Aoanda Pra*ad## 1976)#
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•> I torn Iron is mettairr for the carrying and «mchange 
of oxygen in the blood of mammals and for many systems 
involving oxidation and ite converse# reduction# It is a 
vital element in that without it one dies (Seltroeder## 19H) •

a) alflSl Pid<hMJk ai j£* *, <1970) demonstrated that 
diabetics excrete more sins in the urine than do nornal subjects, 
and spencer and sasnshson (1970) reported that daring total 
starvation plasma sine levels senaiaed unchanged despite a 
tenfold increase in or inary excretion* The eignif icane of 
these observations is obscure at this tine# as is a major

Outsell* * 1975)*

* relationship exists between insulin and sins hes been 
known since it wee shown that elec coebinee with 
to form crystalline insulin, further work mowed that the 
relationship between insulin and sins in the bovine pancreas, 
the organ whim is responsible# for instiling synthesis* 
normally there is a high level of sins in m e  penereese hut 
in diabetes meUitus this level is greatly reduced* studies 
showed that sine end insulin fleeutate in e similar wey la 
experimentally produced diabetes and substances that 
seduce the sine content of he paacreeos ere, infect, 
dlabetofsnle sins injections in diabetes are not beneficial



and fault in a rise in blood sugar# and high blood sugar, 
as wall as <sht at lares ouantltiss of la
tbs urine# are systematic of diabetes* The injected sine 
is not ericreted, and it appears to be accumulated* mis ear 
result in fibrosis of m e  panereese# mace is not relation* 
ship between blood - plasma sine levels and m e  duration 
of m e  diabetes (schutta*# 1964)

A study was conducted by Goyal 44 J&## (1983) in 
whieb they reported that amen sine values were not different 
from controls* Highest values were seen in patients with 
ketoacidosis* st had no correlation with age and sex ef m e  
patient* blood sugar level# sense protein or type of 
diabetes* Majority of b n  workers (Pidduck 4 4 1 |## 1970)
and Prank etal*« (1942) Bueohewskl et al.«(1968) Homes*
S| ||m  (1970) have reported tine levels ef bleed like the
normal healthy individuals while Mateo j£ aX»# (1974) 
reported it to be raised# Oeyal 444}^# (1992) in hie study 
reported mat sine level did net differ significantly from 
the controls* As regards the sex of patients and tbs 
serum level ef the element mere was no statlseally 
significant difference between than# Mesa serum sine levels 
were not significantly different in Juvenile and
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maturity oneet type of diabetic subjects* Thom was mo 
correlation between w m m  levels and weight of patients#
Alw there was not correlation with the duration of 
(Uatetti* N» correlation woo observed between serum aioo 
level end severity of diabetes «« Judged by footing blood 
eugar level* In patients with tiypor aholestecolemla serum 
sine level did not differ* aorun sine did not differ with 
different levels of blood urea# or total and differential

a atudy was conducted by vyas §& 1982) in which aorun
sine# copper# magnesium and calcium levels wore estimated 
in various human diseases# may reported that dlabeteles 
had significantly lew aer«aa sine level#

b) Ceneett ooyal *t &•# (19d2) reported that saxum
copper levels were significantly higher in diabetics* female 
diabetics had higher levels than the male dlabetis patients 
with hypercholesterolemia had statlatieally significant 
higher levels of aorun copper* Hi ̂hcat values were seen 
in patients with pulmonary tuberculosis* St had no correlation 
with age of the patient# severity# duration and type of diabetes# 
weight of the patient and serum protein levels* There are 
conflicting reports about sarum concentration of copper 
and sine in dlabetis subjects partly they may be due to



authors while ro>nH» reported it to bo dimlnlahed* 8 tiU  

others (Oevios 1068 and Piddeoli j£«# (1970)
found no significant difference front the normal values*

n) MnooMjyou Diabetlss had significantly low serum 
magnesium level (Vyas n  al., 1901) Xn dinbetle patients 
tha pretreetment serum magnesium levels are very high* 
about t which rap idly fall <0 M  amq/X on inswlin
ttirapy* During acidosis# which ooetira on inaoiia with** 
drawal largo amount* of magnesium see aoeraatod (Talwer.# 
1930)* Tywn n n m  in secum magnesium occur in diabotio 
coma, failing in this ooixlition during traatmant vidi t.»—*1 

and intravenous fluids (Varley £&£&•* 1980)•

d) leant iron will not play a major in vascular 
disease and diabetics <h «m . Katun*, 197$),

a) Cglgiuwt Diabetics had ns significant change in 
serum calcium* (vyus ̂  al*» 1982)
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(VttUy Si 1980) • M  dtoiMM of tht element in 
cirrhosis la wall docun#ented and is produced# Inpart# by 
absence of elements# In dint# vomiting diarrhoea# 
nal absorption# the M t o t e U m  of with increased
urinary loaa and decreased serom levels of natal binding 
proteins* (Vyas*# || al** 1981)

Valla si £&•# <1989} aagyaatad that loir plasma sine 
lavala in cirrhosis may be due to conditioned sine deficiency* 
second factor blamed la increased urinary excretion of 
nine aa observed by srlvastava sv SiM« U9?0) Prasad d  |^«i 
(1981)* Other factors blamed er© lowered dietary intake and 
impaired absorptive capacity of bowel# secondary to hepatic# 
involvement# It may be reasonably considered that sine is 
related to protein synthesis and thereby induces regeneration 
and repair of hepatic colls and therefore sine therapy may 
not only restore the plasma sine level but may also help 
regeneration o£ liver sells* However this statement may 
need further confirmation (Share si J&m  1982)**

In another ready by sailivsn fti&et 11961} hyberzincurio 
was noted in patients with post alcoholic cirrhosis# in 59 
per cant of chronic alcoholics without clinical or 
laboratory evidence of cirrhosis and soma nonaloolilic 
subjects with cirrhosis* certain amino acids compete



effectively with seme proteins for binding of sine 
(Prasad f| j^*, I960). Abnormal netabollam of aalno acid
has been npofttd to occur in diseases of tho iiver 
(Hi^jt |^« 196?) • It is thorofoso conceivable

abnormal pattern of urinary excretion of amino acids* 
in sons patients with viral hepatitis sans sine woo 
elevated and approximately one third of these subjects 
excreted etaeernellw ***«>» sins in Hie «*•»*«** (Khan at al»» 
These results could have been doe to the release of sins 

n i yme> frpfl* diiniiijwi hepatic ceils analogous 
to the elevation of iniftH iron found in eeuts hepatitis 
(Prosed f£ j&m  1970) * The normal urinary onsrotion of sins 
is low about d*b*9*7ng/day* after o daily intake of I M S  
op these levels rise very highly in post alconolie hepatic 
cirrhosis (minor 1980)* low solonion values haws been 
demonstrated to bo associated with low seme sine oaleiun 
end magnesium levels mend in cirrhotic patients (Sullivan 
& & * *  1979)

Patients with cirrhosis of liver ham hypersincuria. 
Several of their clinieal nonifeatations ere das to sine 
deficiency and axe corrected by sins supplementation. Scan 
of tho clinical features of cirrhosis of Hie iiver such ee
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oaatal lathargy* difficulty in oouad haallng and night 
wKf ha ralatad to tha aacondaty aino dificiant 

atata in thla diaaaoa (Ananda pranod# 1963).

b) Coppar * no changa in aacvn ooppar looal oao 
obaarvad in <in)acii (Vyaa at al«* 1983). Ha urinary 
•xc ration of ooppar raraly aaeaada 9*1 nloxo aoX 24 
hoof (90 mlerograo/24 hour) in normal indlvlduala* Snail 
ineraaaa 1*4 to 3.2 mlcraoola (100 to 300 niorogran) 
dai#y bat oooasionally highar# nay ba found in ptotalnttria* 
carrhoals of tha liror# including primary biXiary oirrhoaia 
and fanooni ayndroma (varlay §£ |^# itOO)

c| MnanaainaMi boo valuta of megnoalun oaa found in 
paUants with alaaholia oirrhoaia Cvyaa n  ̂ ** 1982)
Soma nagnosinn lavals ranain nomal in  nonsappsntlvo hapatin

hVEMnUCRISiMdt XOttOhlV to
tha aitail of U r n  danago in obaacood in 84 par cant of 
patianta of amoabla Xivar abaoaaa (axa) convantiooaX 
Hoar function taata oaoaXXy fail to diffacantlata thaaa 

too* Stan nagnaalan aatlmation nay find a dafinita pXaoa 
in tha diagnoaia of ab* (sarin n  £&## 1983)*

than 0  jJt»* (1983) reportod a significant riaa in 
aarun magoainn XavaX with a sinaXtanaoua ineraaaa in 24



*19*

The a tg o iite  content of Aw 11m  iliw n  por unit 
weight is  Am decreased ia olfihoiii*  Thie teem M

Is tO tfE# MbfltittttllMl Of BSIWBfillWOOi of M f

content# There i t  e good relationship between histological

of opt | The actual ohsn$pii in  Aw conctfitf<ktioi of 

magnesium in Ami parenehyoal «tlla  of Aw cirrhotic 

live r appear to he negligible* (AntA Preeed** 1970)

d) SSSUMA. Cirrtwtie patient* had low serua calaiun 
level (Sullivan || i ^ «  1979)

the deereeeed rerun oalciun found in  aloolnlle 

cirrhosis end is  produced iapart by Aw Sheenes of Aw

«nti decreased aarua values of fttitl. hlnding proteins#
(8itUlv«B H  jit# 1969) The aNWroil calcluo balance may 
alee contribute to A w  ineceeaed incidence of oateopxoaia 
reported in alcoholic patients# (Seville ̂  jl*, 196S)

9) toil The eervm iron iiwioeeee with figures 99
to 300 raicrograa per 100 nl end over have been reported 
ia acuta infective hepatitis with nomal veluee in obstructive
jaundice (Warier si Mk*» tIA).



EXPERIMENTAL PROCEDURE
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WCOEAIKSSTAL POOCKHJRSS

fho osperlmsatal procedure adopted for tha study 
OB *0tnin calcine# copper# nine# magnesium and Iron 

in diabetes and U m  diseases* is  an follows!

a. selection of potion to 
l* coUootion of blood 
c. separation of seam 
D# Anaiyaia of biochemical pannattft*

SO persons suffering from diabotos mellltus and 20 

persons nof faring fro« live r dinoaoo were noloctod at 
randan from the outpatient ward of Coimbatore Medical 

College Hospital duriag January to March 1904#;#

An aqua! cumber of persons matching in  age# m k» free 

from a il diseases and are in good health# ware ehosen to 

•eruft aa controls*

** 9 9 l k f $ & ^ 9 U t k W U
the blood wan oolieetod a a follows*

(Varlay || 1900)

A tourniquet was applied a fair centimeter above tha 

elbow without obliterating tha artarial pulae at tha wrist* 
ilia Mein was stariliaed over tbs wain and a disposable 
aterila naodla to a disposable spring of appropriate capacity
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ttfiiiiy 10 al was Inserted into tint vela* thae the
needle «*f*»j>f#fS »h* —niv t-h* rImmi** %m m  withdftMB

sllohtlv* tha toimlautt n u  rntimitd «jm»  th# M a Me v t e e p ^ p v v e p a t J t  t P  e t e ^ i e  e ^ e ^ s M w e e i « e * '® 'W s w s  w e  ■ w ^ ^ e v  a a t p w w p n i > w  ^ ^ w p ^ ^ w p ^ w

appeared, whan the desired aaount of b M  has beta 
drawn into the «y<Sag^ the touml^it w t  released* The 
nee til a wee withdrawn* with the needLle ttiU la position 
slowly tlie bleed wee transferred to an appropriate container* 
t̂ftjlftof the mlninua aaotust of pressure*

to olet for these hours at wmm taeparatare* The clot wee 
allowed to retract. Thee it wee eeotrlfegsd and the eema

la clean dry labelled test tubes and stored la the freeeer 
until weed.

bstimatioh or calcium*
Principle* Method of Clark and oolllp (Varley n  1980)

caloiiMK is precipitated as escalate directly from the 
serum and after waahlaq the precipitate is dissolved la 
acid and titrated against permanganate.



1* Aiwaonitn 41 solution
2* Antonia 2%  <v/V) solution * Dilute 2 n l of snnonla 

to 100 ml with water*
2* intension permanganate 0*01 H • Prepare frashly 

before o n  If dilHiag «to«k 0«i R* solution
4. ABRimfljitiity flAnal nlfufifi

10 2*0 Mi of aonm add 2*0 Ml Of distilled  water and 

I  Mi of in  m wm Io i  oxalate notation* Mix to ll and allow to 
stand overnight* Af tar oaldust woo precipitated centrifuged 

and remove tha supernatant fluid without disturbi ng tha 

precipitate* The supernatant was than pouted off* After this 

1*0 ad* of SR aaoonia was run down tha sidos of tha take • 
Mined tha precipitate and centriguged again* Pourad off 
tha >*»»»■% t Repeated *ht a ^iwa
no prawipitato with aalclua chloride solution* Added

a mi *0 aoDroatiaatel y frrtiffl *m1 tusiJL* Mixed

tha psaeipitato well with the acid* warned toy planing in 
e beaker oeeteietfig Soiling water to couplets tha solution 
of ottaiate* Removed and titrated with V t o u  potassium 
pexmanagsnate to a faint pinfc colour which persists for 
about a Minute* Aa a blank titrated 2*0 ni of approximately 

1H selfuric acid to tho sene end point*



C a lc u la t io n

Om  aX of 9*01 ll pttssaoagan&t* la aquivalant to 0*2 
mg mi colciuau Hanot oinc* 2*6 til of a t m  It oaad*

Mg ealciwa par 299 A  of a t m
* (Titration of Udknown**tltratlon of blank) x 0*2 *100/2
* (Titration of unknown • titration of blank) * 10

ESTIMATION Of KAGHESIUM
(•Mitt 1971)

Af tor raoptral of oalelMM am oaalata the oagnoaiun la 
precipitated »a Maoneelwa onoulm phoaphata and tho latter 
la aatifsatod Of a coloriraetrlo phoaphate determination# 
la the taathod bora described# the Fiake-3«bbex©w pheaphate 
Method la need*

In water to Make 1000 al« Added a too diopa of ehlerefeeM 
to prevent growth of molda* bilute 100 of of thla atock 
aolutloo to 100 o| 1 al * 0 * 0 1 *g* of oagaaolan*
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S«i»ft»Uy addad 450 ml §1

sulfuric acid to 1300 m  of warms* so o M i «  diitato i&O oil 

o f th is  solution to 100 ml in  a volvpw trie flask* mix 

and t itra te  a 10 ml portion with standard 1M sodium 

hydroxlds* Prom tits t itra tio n  results* adjust tits o rig in a l 

solution i f  iu sssta tf to  make it exactly 10 H#

018901000 2ft o of reagant grade awnoniua molybdate 
in shout 200 ml of water* la a 1 Utru volumetric flask 
place# 300 ml of 10 » sulfuric acid** Added the aolytodato 
solttio) and dlluts with washings to one litra with water* 
Mixad stable indefinitely*

Placed 19ft ml of iftft sodium bisulfite solution in a 
glass stoppered cylinder* Added 0*5 g of 1*2*4 aminonahthol 
sulfonic acid* Added $ ml of 20* sodium sulfito# 
stoppar and M h o  until the powder was dissolved* If 
solution was not couplets* add more sodium sulfito* I ml 
at a time* with Shanking hut avoid an excess* Transferred 
the solution to e brown glas hottlo and stored in tho cold* 
Thos solution was for shout weeks* If kept as
described>
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To 30g of reagent grade sodium 
bisulfite in a breaker* added 200 si of water from • 
graduated cylinder. stirred to dissolve, and if turbid 
allow to a stand stoppered for several days and filtar*

Dissolved 20 9 of reagent 
grade anhydrous sodium sulfite in water* diluted to 100 nl 
and filtered if naeessary keep wall stoppered*

Precipitated the calcium from 2 mi serum. After 
centrifuging* pipetted 3 ml of the st&ecskatant fluid into 
a 15 ml graduated centrifuge tube and added with stirring 
0*5 ml of a 5 per cent solution of ammonium phosphate 
containing 5 ml of concentrated ammonium hydroxide*pGr 
litre* followed by 2 drops of concentrated ammonium 
hydroxide# list stand overnight* centrifuge siphon off the 
supernatant fluid and washed the tuba with 3 ml of a 
mixture of one part of concentrated ammonium hydroxide* 
(specific gravity 0*91 and two parts of water* Centrifuged 
and siphon off wash liquid* Repeated the washing « second 
and third time end then wish finally with 5*0 ml of 75 per 
cent alcohol containing 10*0 ml of concentrate! ammonium 
hydroxide per litre* siphon off again end let stand in e 
warm until the ammonia has evaporated*

To be residue In the centrifuge tube added 1*0 ml of 
molybdate solution used in the Fisko-subbarow phosphate method
and tap to dissolved* when dissolved added 5*0 ml of water
end eat aside* Prepared a standard by placing
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1*0  ml of the

ttdM end e#*lf*g $ (4  of the standard pte^tiatt aolutiMU 

(equivalent to 0*03 mg of manaaium) Plaa 2*0 « l  of 
eater# prepared a Uofik toy placing 1 n l of nolyM m  
aolutioa plot S«0 01 of water la a third graduated tube 
when o il the tubes are reedy, COM to each 0*4 01 Of 

amlneaphtriol sali ents «e!4 reagent, followed im adltO ly 
by water to the 10*0 nl mark Mined and allowed to stand § 

Minutes before reading. Sot the photometer to eeto density 
at 440 aitiiwiewm with the t iwOt

Calculation!

el m i u h  nefiil tr of std*
* .

a M l 3«iQnplUiK
1.1

• Mg Magnesium per l oo <vi 1 5eruwi

The sitaraeteristif of the oelor and the eoaditiema of 
ohetometrle measurement ere the same no forthe determinations 
of Inorganic phosphate* At 440 millimicron ttoo atandard 
hae a density of approximately 0*S00 la a 1 oa covet* 
since this atandard oorreapoads to a soma Mg content of 
2*1 op to 9 ag percent may ho accurately determined under 
theae conditions. for higher vaines* or for measurement at 
greater depth of eolation* odd 2 el of molybdate solution 
to »>»cy*— w >| hle#r end standard of the 1 ml spool fled
(use the sent 3 ml potion of std) followed by eater la 
eeoh oaee to about 12 si than add 0*4 ml of anlaonnotliel
sulphonic add reagent and water to a 20 ml final volume.



at * greater dilution is recommended rather than the 
analysis at a smaller pzottla of m m as because it is not 
known whether or not precipitation of aay m l a i  in

astERnm-rson or ssaoN coppur* 2» b# ano iron m  atousts
ABSORPTION 3PSCTRQPH0TQHETSR *

She principle and working of Atomic Absorption apeetro*

%0 a high teepemtwo by burning it ia a flam* The 
( la a i hiMihn m  tha ahaMiaai hntsxin tha Molecule and
•naiad 10m iadialdaal atoms to float freely in tha sample

or tha visible radiation* Ska wit length bands* in wtiioh 
each element* oan absorb warn narrow* Hanoo* at a 
particular aixrhsxasmm wave length tha absorption
bate a direct indication of tha
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1* Selected the cathode lamps to ho used aod inserted then 
in the 1amp qoarants*

2« bopressed the relevant Lamp SEtjsct button for the loop
being need and set the m ? m  select to the same l«®p*

t« switched on the instrument* set the lamp at the 
desired current end allow to stabilise for 10-15 
minutes*

ft* Set the indicate unit in the transmission mode with the 
select switch in ‘Normal**

ft* Set the monochromator to the wavelength required with 
the relevant slit opening end used again for sotting to 
give approximately Wl per cent transmission treading* 

ft* select the *Mtto 100 * *sede and turn the *sot 100* 
to read (0*0 absorbance or) 100 per cent transmission*

?* select the desired made of operation on the Indicator 
unit <t*e*f Absorbance or ) transmission*

8* Lighted the flame* 
f* Nebulised the sample into the flame*

SaSaxpiastAm  C a s p a r .*  a in c . ana I r a n i

the trace elements in serum on digestion with triple add 
In mixture in nitric add* sulfuric acid o perchloric acid 
8#2*1 respectively) got separated into the solution (Piper’s 
method* 1080)* (piper



M  nl of i m  staple « w  digested with 19 ■! 
of triple acid and sail qp to 2S «1 with glass distil lad 
water* The above entrant was tuiod for a estimating 
oŝ ypor# alee <«f»| atomic absorption
s^trophd&eter* Althouth various methods wars 
avilatole for tha estimation of o m  iron# it is estimated 
tof Atomic Absorption spectrophotometer since tha same 
extract which was used for tha ostinstion of copper

DETE><rtI HATTON Of S&HUit SXX̂ RUSXNl

Colorimetric method of Malloy and Bvolyn 
(Varley 19YI)«

sorwH is diluted with water and methanol is added 
lit  e  amount Insufficient to  precipitate the proteins 
jf« t sufficient to  permit ail tha bllisubin to roaot

U  Absolute methanol
2. 1.5 % Hydrochloric acid

prepared freshly before use toy adding 0.1 «1 of 
solution *•* to 10 ml of solution *A*



*10.

»A»

Dissolved gram of solphaitilic acid in IS ml of 

concentrated hyrtxoehloric/ae.ta and made np to l  U tx t  

Witkl IMtAT#

<3nlu«-lan

D4m » M  0*5 gram «£ aodlam nitrite in v?.ter 

and made up to 100 ml* Prepared freshly at tmqpamt. 
intervals*

fr£0p«irid « solution containing 1 0 0 9 per 10 0 ml of 
ttHojeoform# It may be necessary to r e f lu *  tho mlx&tuc* 
gently to dissolved the bilirubin*

flock tost tubes and into eech place 0*2 ml 

of serum and 1«8 ml ©£ distilled water* so tho unknown 
added 0*5 ml of the m %goat ana to the blank
0*5 ml of 1*5 per cent hydrochloric acid* finally to 
eseti added 2*5 ml of methanol* stand for thirty mumibe* 
ana read in the colorimeter usinc a yellow * green 
filter or set at 540 nm* subtract the reeding of 
the b?.lnk from tlsst ©£ the test*
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for * standard antis dilute ted abovu standard
1 ia 3 with nuthaml to obtain a anlutloii containing
2 a*g tollittein par lad n l. 1st gp a sarlas af tub—

ill I U M 1 *  0 2.5
pa* 109 ad m m m  
m  ataelard

Ml ttteMl M  M
m  diass fSSgaat Add 1

S.0 10 IS 20 as SO

uo 2*0 3.0 1*0 3.0 0*0

•*0 7*8 8*0 3.0 4*0 3.0

ad ta iMush ttea*

a w a r  WHfMit la nils «u tubas and heated* tea 
aapsoea osida famed la treated with m  acid naljfedete 
solution# whan a blue coloured solution la 0H  tea 
colour was aewqpared with te a t af tea standard 
coloriostrleally at «60 ainimlefim.

2* 101 «nnrt«i»iH^
2* a/3 M sulphuric acid



4© f #f oodioai oocfcoooto m m  dinelv«d in 
400 ni of diotiiiod watar. 7*S g, of tartarl* acid 
v u  oddod and diaaolvod 4*5* 9 ooppor oolphato m i  
dioaoitod in ISO al of «tMr* fttio solution m m  addod 
40 oaibonaio MlvtiM and nado opto 1 iitco
with diotiiiod m h o *

Diasolvad J5 g of rwlybdioacid and t g of aodiwn 
taagotato la 200 ni of 10* sodian hydsoxido aad200 4  

of Mter and tool! for 10 to 40 aimtM to u r n  anaemia

washing* to $00 ni m d ti dilating to about 950 ni* 
thoa 125 ad of phoaphorio acid (SO i*75> was addod 
iu>d mado <g to 500 ad with diotiiiod water*

0*2 g of Mlgdoii giaeooo woo diooeiwod in 180 ad 
Of diotiiiod watar*

10 4  of stock aolutionwaa diluted to 100 ad 
with diotiiiod watar* 1*0 ni of thio solution containo 
200 miero$raa of giaeooo*



To 9,2 ml of blood 3*4 ml of distilled water, 0*2 ml 
of 10 per emit sodium tong state and 0*2 ml of 2/3 » 
sulphuric amid ware added to predpltate the protein* 
Allowed to stand for 3 minutes after time thorough mixing* 
centrifuged*

2*0 ml of dear filtrate was taken in a Polin-wu tvOm 
marked (T), 1#0 ml of working standard 10 mg per 100 ml
was taken in another »olin-wu tube narked (8)* The 
third tube bed been taken as bftin blank marked. {»)* To 
all tbe tubes 2 ml of alkaline oopper had been added and 
nbui well*

All three tubes wsre kept in m e  boiling water bath 
for 8 minutes* After 0 minutes tbs tubes were soiled to 
arrest further reaction* 2 ml of phosphomolybdle add 
was added to each tube and mado upto 25 ml with water* 
Mixed well*

The molybdenum blue odour developed was read at 060 
or by using rod filter*

of gl in 100 ml of blood
.100

beading of tha standard * 0*1 *
C t

x 100
baading of tbe standard



RESULTS AND DISCUSSION



Thl« stud/ v u  aimed at assessing ‘Serum*
Caloium* Copper* zinc# Magnesium and item is 
diabetes and liver diawiwS  Tha results were 
coopered with normal healthy individual# (controls) 
of matching ago and sax* and ware free at diseases*

the Parameters studied included!

1) Bleed glucose level ef diabetics and controls 
11) sens bilirubin level ef patient* ef liver 

diseases and controls*
HI) serum calcium* magnesium* sine* copper and 

Iren levels ef the patients and controls

Xl>e result obtninedin tills study are discussed 
under the following headings*

is)* Distribution of diabetic and liver patients and 
normal Individuals according to ago groups*

CB) Blood sugar levels of diabetics and bilirubin 
levels of liver patients*

(V) Blood sugar* seres calcine and magnesium levels 
is diabetic patients and controls*

(a) derum sine* copper and iron levels in diabetic
patients and controls
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(*) m m m  bilirubin* calcium m m  tmgmmkm 
in U w  p&U«nl» ana ooniiils»

(r| Snswn m&m, eoppar ana iioe in
liver pa titan ta§ and controls*

Id) s t m  bUimbla# ealeiun and (aagnaniiaa level* 
in patients oi dlsieront iivor diseases*

(H| m m m  mim§ ooppsr and iron levels in 
patients si diUsros^ liver Has* ass*

(II #nman oagnasltim m a  easiest in diabetics 

and liver patients*
(a) dsro* aloe* tapper and iron in dcabetica

and liver patients*

X present* fclie atatribatiM of diabetics 
end liver patients and norawl individuals aecocding 
to «gs groups#
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o i s m a m m m  o* m u a m m  & m  iM U t t m m  **@

HttBib&r of ssuplen
Aga * n * t

i W P i  . .
ttnwen * <VQI««PMn Diabetics Liver patiente

10*30 9 4 4
30-50 0 9 12
50-70 11 13 •
70-00 9 4 1

Total 30 30 29
me «e «m m m u* e*w»«»'*ee*a»u»e» eoepepupmeepanun 1111»

In the piHsiit study# thirty normal lodivldails 
and fifty film patients o£ bo til semm§ with ago range 
10-00 years studied* Of tile fifty five patients studied # 
thirty were diabetic* end the rest were liver patients*

Among diobeties four patients were in the age 
group 10 be 3d year*# nine in the age group 39-90 years* 
thirteen in the age group 90 to 70 years and four patients 
in tiie age group years*
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Among liver patients, four patients belonged 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 
serum calcium, magnesium, zinc, copper, iron, bilirubin 
and blood glucose levels 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# 
eleven in 50 to 70 years# 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 p&ients are shown in TABLE ZZ, The individual 
values of blood sugar and bilirubin are given in appendices 
Z and ZZ respectively.

TABLE ZZ

BLOOD SUGAR LEVEL OF DZABETZCS AND BILIRUBIN LEVEL 

OF LIVER PATIENTS.
k k «

Blood
Diabetics 

sugar mg/100 mlE
Liver patients 

Bilirubin mg/100 ml.

BO. Mean
l.S.D.

Range
(mg/lOOml)

Mean
Z.S.D.

Range
(mg/100 ml)

30 222.90 132.00 25 7.02 1.20
*
* »

to
a e

to
78.97 550.00 7.51 25.0



W U i f  (1990) has nporud the
new*sd c«Bp of bleed eager l«v«l to ̂  70*»i20 ag 
per 190 el* m  pit this eritarlwif O n  patients 
seiaetsd fer this study m i * confirmd to bo dlabeties* 
their moan blood sugar wee found to bo I2S«N ± 70*97 09 

pot 190 ml with « tango of 132 to $00 09 por 100 el*

ibiMl sorts* owtaiAfl not aero thaa 1*0 09

(Vifiaf stal«* 1990}* Zb Oils study, bUisutia 
level of the patients woo found to bo 7*02 £ 7*01 
with « C M p  of M  20 bf pot 100 *lt wide variations 
ib bo M m  b m m i B  level of the patients were

So too Calciun sad magnesian levels la AlaOstle 
patients sad controls ate snows in t a b  IXX. The 

individual values are g i m  in sppssdxcss Z m i  111



Oarl -c2»S19,-"*'i02 **- >
el* Group 80 8aaa • t Mean

mg/100 ml
t

MO* Xs«o*
Value

f#B*
value

1 control 10 9*074» 7*00
to

2. as
A t

1*70
1717 11*00

0*117
0*01

9*0 **
8*S*

a* oi*»
toetime 10

9*97
ifao

0*00
to

11*00
1.07
0&1

1*11
to
1*99

8*0* -Met sigailioiBl **(P<0*Oi)

wish reference t» Varley atjj», (1980) D m  normal 
serum calcium rangee foam 9*0 to 11*0 mg par 100 ml* 
as par this criterion the m u m  calcium laud of the 
control* mac to to© in the yyype*t ranges* xt

ranged from 7.0 to il»9 mg par 100 ml vitli a mar value 
of 9*07 x  U2t mg par 100 ml*
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flu n n w  ealelna mi the diabetic* ranged I m  
4*4 ft* 13*0 ag per 100 a l with «  mean ef |#tl £  1.2. ag 
par 100 «!• Them was uo significant difference b i t w w  
eslelen level ef tkie control*# and the diaOeU.ee* this 
suggested that In diabetes aaUltos the seme celesta 
level is not affected.

seme Magnesias* la the control a ranged free 1*70 to 
1.01 mg per 100 al U til a aeaa value of 2.25 £  0*37 
eg per ICO ml. the sene ranged free 1*11 to 1*00 mo per 
100 al with a mean of 1*47 £  0*33 ag per 100 al* Oaead 
on the normal range ef eenm aagneaiua which la 1*7 
to 2*0 ag par 100 al proposed by Verier eta!** (I960) 
a lew leval ef eerwa magnesium waa noticed in the 
diabetica while in the controls it was within ths 
normal range. this diffarance in the sens* maynesiu*
^ level between diabatloa and tha controls was fand 
to bs atatlealljr significant CO < 
that tha Saras magnesium ia sons how decreased im 
diabetes tnellituw. this la in agreement with tha finding 
of Vyal (1082)*

Serna zinc, copper and iron levels of the diabetica 
and the controls areshown in Table IV and tha individaal 
values i n  given in Appendices I and III respectively.
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0,15 «| too Ml* the M m  tias w l w  «f tha central 
9SMp fell within the normal gtagi 0*07 to 0 , 1 1  mg 
per 100 Ml «« glvtn My Verier tt 4 >« (1IM) whil«
it won 0,02 to 0,00 mg p«f 100 Ml in the diabetioe, The 
■tan aacupt sine# iw«i was found to bo daareaaed in 
diabetic patients, it wan 0,05 £  0,02 m9 pan 100 m  
in ta controls* This difference wan found to ba 
atatiotiaally significant (P<0,0 1), Thia result 1 a'agrea» 
MMt with tha obMCMtiM at Vyaa || <£•# (1002) and
Sullivan H  <gfc»# (1070)

Tha sapper  1 m l in  central waa found to ha 0,11 4 

0,02 and 0,12 £  0,02 09 par 100 n l in dlabetlea, Tha 

range waa 0,00 to 0,12 m g  par 100 ad in the centrals 

agalnat 0,00 ta 0,10 m g  par 100 ad in diahatiea. Theta 

waa no significant difference between tha copper level 

at tha eontsala and that #2 be diahatiea, Thia raaalt 

la  in eonfirmity with that of PiddnaM n  die* (1770),

The nerami oopper level la 0,070 to 0,10 mg per 
100 ad (Verier H  (1700), According ta thia# tha 
MppM level of the oontrola and tha diabetics waxa found 
to ba In tha normal range.
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Th« iron i«v«| la J m  control nayid fraa 
0.05 t«  Q.ld mg par 100 ml la  control* and I t  waa 0*09 

to 0.13 ag par 100 al on dlabatlc*. tha moan laval was 
0*0f £  0,02 m g  par 100 al la  tha controls and 0*9 £ 0.02 

mg par 100 al la  dlabstlea* Thare wet* no slgnliloant 

dlffaraaca batwsan tha iron lavel of tha controls and 

that at tha dlabatAes.

this Indies tad that tha aaraa sine laval Aa 

lowers* In dlabataa mallitus, vhila tha aama copper and 

iron lavals cant In unaffected.

Sarnia bilirubin, calcicm, magnesias lavals la 

Hear patients and controls areehown la M ia  V« tha 

individual values ara given la  Appendices 22 sad 222 

respectively*
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too aorun b iliru b in  to ta l in  too control n a g id  

tm m  0 , 3  to 1 , 0  and 1 ,3  to  3 6 ,0  «g par 100  « l la  U v ir  

potionti* with a amon tatoo o f 0 ,7 1  4  0 ,1 0  mg por 100  a l 

to  too co n tra il and 7 * 0 3  4  7 *§S mg por 1 0 0  ml to  l i t o r  

p atien t*, Sorwm b iliru b in  to ta l o f l i t o r  patlonta wao 

to  bo ototatod ato r to t i«*— | to ta l to

W  tag por 10 0  ml with rofaroaeo to v«sl«r H 1 ^# U M 6 ) 

while to  t o l l  I ta ly  th# am a a m  bU lrubto to ta l o f 

to i control* a n  t M  to  b i 9 ,7 1  &  0 ,1 9  mg por 10 0  a l ,

fba aornrn calcium total to too controls and 
iltar potionti ranged from 7,0 to 13,0 mg por 100 dl 
and 3.0 to 9.0 tag por 100 ml respectively# and too 
moan tatoo waa found to bo 0,07 £  1*23 mg por 100 al 
to too control* and 6*7 l  0,9$ 09 por 100 ail to 
liter potionti.

wai found at bt algnlflcantly (P 0,011 decreaaed 
toam coopered to that of too contrail. This roault to 
to agmotot with toot of m U l m *  H  jl»#(19?9)



H w  atraa iotai m « found to stag*

from 1.7# to 3*03 mg par 100 aX ia tlw controls and it 

m i  0*0t to 3*40 mg par 100 «3 ia liaar patianta* and 

tha mmm tain* aas 2*2§ ̂  0*39 0 9 par 300 a& and 
3*3* & 0*33 m  par 300 a3 to tha controls livar patianta 

mapacttivuxjr*

samm too# Copper aad iron Xavole to U r n  patianta 

and ooatxola ara rapraaantad ia Tahls VS aad tha individual 

vaioaa ara shown in appaadioaa 32 aad SSI raapaotivaiy*
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0*04 to 0|il mg par 100 4  while wee 0*01 to 0*06 mg 
per loo ml la liver patient*, the mean serum sine
▼alee was found to be 0*1 £  0*01 mg per 100 ml per

and 0*03 |  0*01 mg per 100 el In the controls and liver

tjffoen compared to the central value the mean 
serum tine value of the liver patients was found to 
be significantly ( K M M  reduced end ids Is In oonflrmity 
with that of Valle j$ al.. {1059) who suggested that 
toe plasma sine levels In cirrhosis may ha dee to conditioned 
sine deficiency* the stsnlt Is also In agreement elth 
the results observed bf Srlvaatsve gt gl*« ( m<? )
end nresad p| ffr** ( iU3 J*

the copper level of the controls ranged from 
0*00 to 0*19 mg per 100 ml while it ess 0*00 to 0*10 mg 
per 100 ml In liver patients* the mean serum capper was 
found to be 0*11 4 0*03 mg per 100 ml and 0*13 4 0*03 mg 
per too ml la toe controls and liver patients respectively*

serum Horn level la toe control ranged from 0*00 to 
0*10 mg per 100 ml while it ranged from 0*00 to 0*13 mg per



*4#.

100 a* In liver patients* the mean Iron level ess found 
to he 0*00 ±  0.02 ng per 100 ml In control sad 0*08 ♦ 
0*01 hq per 100 el la liver patients* this suggested 
that la liver patients# the setae copper &ad Iron levels 
ace not attested*

deram bilirubin* calcium and magnesites levels in 
patients of different lever dleessee are shown la the 
table VXI and the Individual values ere ahem la 
Appendix IX*
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waft found to ho 3*54 X ®t*4 ag par 300 nl (nngi 1*3* 
to i«4 tag for 300 *3) and la patients of obetractiea 
Jundica it nee 14*49 | 4*04 tag per 300 ad (range 
14*4* to 24*0 tag per 300 all. tha alovatod total of 
biSjtitoflaia otoimtd la patient# oaf faring from ohatmotiee 
jaandioa tea statleeaXXy iggnif leant (P0*0l) whan 
ooapareo to seme bilirubin total of cirrootiee patient#*

ftw mmb m m m  oaXeiaa total la olrrhotie patient# 

tea found to ha 4*03 £  0*9 eg per 300 a! (range 5*0 to 

0*0 mg per 300 aX) and in patient* of ehotrwetioe 
jaandioa i t  m i  4*39 &  0*00 mg per 300 at (range $ to 

7*0 tag par 300 all* no aigaifloant dlfferenoe la the 
eeraa eaXoien l « t i l  of the two categories of patients wan 

noticed*

the anan aagnaalaa level in cirrhosis wan found 
to ha 1.04 x  °»34 ng per 100 a| (range 0*44 to 0*14) 
eg par 100 ad said it mm  3*04 & 0*33 eg par 300 ad (range 
0*49 to 3*33 mg par 100 ad) in patient# of obstructive
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m  significant difference in the ltvtl of 
magnesium w w  noticed between cirrhotic patient* end
patient* sniftering free obstructive jenndiee*

tabic VIII present* the eerun sine# copper and icon 
level a in patient* of different liver dieeeee* end the 
individuals vaioee are shown in Appendix II •
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15m  level of 2iite in Cirrhosis woo found to bo 
0,03 > 0*02 mg per 100 ml (rail# 0*01 to 0*06 mg per 
140 ml) and la obstructive jaundice it m m  0*03 + 0*01 
mg per 100 ml (range 0*03 to 0*04 mg por 100 ml)* there 
wee no significant difference between these two valuer*

The eopperlevel was found to be 0*12 £ 0*01 mg per 
100 ml in cirrhotic patients (range 0*05 to 0*16) and in 
obstructive jaundice p a tie n ts  i t  was 0*il £ 0*01 (range 
0*00 to 0*12 mg p e r 100 ml*)* No significant difference 
was found between the copper level of cirrhotic patients 
and that of tho obotntctive jaundice patients*

The iron level la cirrhotic patients was 0*08 £ 0*01 
mg par 100 ml (range 0*0$ to 0*00 mg per 100 ml) and it 
wee 0*08 £ 0*02 mg par 100 ml (range 0*06 to 0*12 mg per 
100 ml) ja patients of obstructive jaundice*

Comparison of the scram iron levels o£ cirrhotic 
patients with that of obstructive jaundice patients 
showed no significant difference betwscn them*



Table xx represents rerun M ig n tiiw  and eileiaa in 
diabetler and Uvtr patients* The individual values a m  
Shown in Appsndioas X and XX respectively*

derun Caleim and angaesittm levels in diabetics# 
liver patients sad gokH siXi are shown in Figure X 
and XX n>«p«eUv*lf*
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SLv,tJM ttrar-lUMU UlLdTiH IK PI ̂ KTICS

S a r in l Calcium  tag/XOQ ml Hagnaalum rag/100 ml

r.o*
Group Hean kan</£ t  Kaan 

rrjg/lOOml, V alua £  3,D .
Ranga
mg/lOOml

t
V alu a

1 * r>lab<?t~
le a

20 0*97 M 1*4 7 1 * 1 1

Jt to 1 t o

1«2 13*0  **
11*28

0*23 1*98 aa
T *7

2* Liver
patients 29 6*90 5*0 1*1 0 0*89

± to Jt t o

0*93 8*0 0 *12 1*48

**# <P < 0*01)
Yha naan calcium and maynaalum 1avals in diabetes vara 

found to ba 9*97 £ 1*2* teg par Itt) ml (ranga 8*0 to 13*0 tag 
par 190 sd) and! 1*47 £  0*29 tag par 100 ml (Ranga 1*11 
to 1#99 tag par 100 nl)« Xn livar patients it was 
found as 0*7 j; 0*91 mg par 100 ml (ranga S«0 to l90 tag 
par 100 sni) and 1*1 £  0*12 mg par 100 ml (ranga 0*89 to 
1*48 mg par 100 ml,)



Compare . te the tnean ewrum calcium and magnesium 
levels of Uvfr patients* diabetics had elevated levels 
tt calcium and riaqnasluia levels and this increase was 
found to fee stoptically significant (P<0*01)*

Table X represent* the levels of serum sine# copper 
and iron in diabetes and liver patients* The individual 
values of sine* copper and iron era showed in Appendices 
Z and IS*

Same* sine* Copper and iron levels in diabetica 
liver patients and controls ere shown in figure XXX*
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ifee level of s&ine fa diabetica ranged from 0*01 £
0*08 mg par 100 ml with * mean of 0*05 £  0*02 per 100 ml* 
The level of sine in liver patients ranged from 0*01 to 
0*06 rag per 100 ml with a mean of 0*03 £  0*03 mg par 
100 ml* A higher level of serum sine was notice*?. in 
diabetic^ than In liver ..atients* This difference in sine 
level between diabetics and liver patients was found to ba 
significant (p ̂ 0*01) •

the level of copper in diabetics and liver patients 
ranged from 0*00 to 0*10 mg par 100 ml and 0*00 to 0*16 
mg par lOOmg 100 ml with a mean value of 0*11 £  0*03 mg per 
100 ml and 0*12 $£ 0*02 mg per 100 ml* the difference in 
the copper level between diabetics mad livt r patlmnts was 
found to he not significant*

The iron leva: in diabetica and liver patients ranged 
from 0*QS to 0*12 mg par 100 ml and 0*06 to 0*12 mg 
par 100 ml with a mean of 0*09 £  0*02 ag per 100 ml and 
0*06 £ 0*01 ag per 100 ml* Tho elevated seru^ Iron level 
of diabetica was found to be significant (P^L0*05) when 
compared to the eanm Iron level of liver patient**

correlation analysis was carried out between blood 
auger larval mad Idle various elements studied* * positive
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correlation (r* 4 0.2. r* 40.12. r ■ ♦ 0.04. r ■ ♦ 0.38) 
was found between blood sugar and calcium# blood sugar 
and magnesium# blood sugar and oopperf and blood sugar 
and iron respectively but they are not statistically 
significant* A positive correlation (r • ♦ 0.36) was 
found between blood sugar end sine level which was

ir
statistically significant (p < 0.05).Correlation between 
blood sugar and serum sine level In diabetic patients 
was shown in Figure ZV.
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SUMMARY AND CONCLUSION



V , gqHH*aY AMP C^MCUJAXQH

The pnitnt investigation v u  aimed to study the 
*serum calcium# copper# sine# magnesium and iron in 
diabetes and livar diseases** The results were cospared 
with normal healthy individual* of matching age and 
•ex# who were free of diseases*

A total of thirty persons suffering from diabetes 
millltus and twenty five liver patients were selected 
at random from the outpatient ward of eolmbatore 
Medical College Hospital* Serum samples of theso 
patients were analysed for oerum calcium# magnesium# 
sine# copper and irOn along with blood glucose levels 
In diabetica and bilirubin in liver patients and the 
data thus obtained wee cospared with those of the 
normal healthy individuals of matching age and sex# 
who were free of diseases and served as controls*

The summary and conclusion arrived out Of this 
Study are as followsi

1* A total of fifty five patients of both sexes# 
with age range 10*90 years were studied* Of the fifty 
five patients studied thirty were diabetica end the rest 
were liver patients* Among diabetica# four patients 
were in the age group 10*30 years# nine in the age 
group 30*30 years# thirteen in the age group 50*70 years# 
and four patients in the age group 70*90 years*
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Aaong liver patients* four patients belonged to the 
e^e group 10*30 faartr twelve to 10*50 years* eight to 
50*79 years* and one to 70*00 ytars of ago groups 
respectively*

Thirty normal healthy individuals of Matching ago 
and sox# froo of disoasos worn chosen to servo as controls* 
Among the controls six persona belonjed to the age group 
10*10 years* eight to 10*50 years* eleven to 50*70 years 
and five to 70*90 years of age groups respectively*

1* The mean blood sugar level ef patients was 212*9 e 
70*97 mg per 100 ml* this was found to be highly 
elevated when coaparod to he normal value 120 mg 
per 100 ml and thus the patients were confirmed to 
be diabetics*

The mean serum bilirubin level of the patients 
was 7*02 g 7.51 mg per 100 mi which was highly 
elevated than the normal level (1*0 mg per 100ml) 
and hence these patients were confirmed to be 
liver patients*

3* The mean serum calcium in the diabetics was found 
to be 9*97 tl*2 mg per 100 ml while it was 9*87 ♦

1*25 mg per 100 ml in controls* There was no 
significant difference between calcium level of 
the controls and the diabetics* This suggested 
that in diabetica mellitus the serum calcium is 
not effected*
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4« A significant dlffertnct (P 0*01) was found in 
serum magnesium level between controls and dlabetias*
The mean serum magnesium level In control and diabetics 
was 2*25 J 0*37 mg per 100 ml and 1*47 ♦ 0*23 mg per

I 100 ml respectively* Die mean serum magnesium level 
was found to be decreased in diabetic patients as 
compared to controls*

9* The serum sine level between control and diabetics 
showed e statistically significant decrease (p 0*01)
In diabetics* The mean serum sine level In control was 
0*10 ♦ 9*15 mg per 100 ml while it mis 0*09 ♦ 0*02 mg 
per 100 ml in diabetics*

6* comparlsion of serum cop >er and iron values of controls 
and diabetics showed no significant difference between 
these two groups* The mean serum copper levels of control 
group was 0*11 * 0*09 mg per 100 ml and it was 0*19 ♦

0*03 mg per ml in diabetics* The mean serum iron level 
In control and diabetic patients was found to be 0*09 ♦

0*02 mg per 100 ml and 0*09 ♦ 0*02 mg per 100 ml 
respectively*

7# £ significant difference (p 0*05) was noted is serum
bilirubin level between control and liver patients*
The mean bilirubin level was 0*71 £ 0*19 mg per 100 ml 
In controls# while it was 7*08 ♦ 7*91 mg per 100 ml 
is patients*



0* The mean serum calcium and magnesium levels of liver 
patients waa found to be significantly (p 0*01) 
decreased whan compared to that of tho controls* The
naan calcium and magnesium levels expressed in mg per

\

100 ml, ware found to be 9*87 ♦ 1*35 + 0*17 in controls 
while 6*70 £ 0*91 and 1*10 £ 0*11 mg per 100 ml in 
liver patient*.

9* *ha» compared to controls* the serum sine* level of 
liver patients was found to he significantly (p 0*01) 
reduced* Hie mean eerum sine level was found to he 
0*1 £ 0*02 mg per 100 ml in controls* while it was 
0*03 £ 0*01 mg per 100 ml in liver patients*

10* m  significant difference was found in copper and 
icon levels between liver patients mad controls* The 
mean serum copper and iron levels were found to be 
0*11 £ 0*03 and 0*09 £ 0*03 mg per 100 ml in controls 
and 0*13 £ 0*02 and 0*08 £ 0*01 mg per 100 ml la liver 
patients#

12* ih* elevated level of serum bilirubin observed in 
patients suffering from obstructive jaundice was 
statistically significant (p 0*01)when coopered to 
the serum bilirubin level of cirrhotic patients* 
the mean bilirubin level was 2»56 £ 0*99 mg per 100 ml 
in cirrhotic patients* while it was 10*49 £ 4*04 mg 
per 100 mi in patients suffering from obstructive 
jaundice#



•64.

12* No significant difference in the level* of
calcium and aajnealum was no tad between cirrhotic 
patients and patients suffering from obatructivo 
jaundice* The too an serum calcium and magnesium 
levels in cirrhotic patients were noted to be 
6*83 + 0*9 and 1*08 + 0*14 mg par 100 ml respectively.
In patlants suffering from obstructive jaundice the 
levels Of serun calcium and magnesium ware found to 
be 6*29 ♦ 0*88 and 1*04 ♦ 0*12 mg per 100 ml*

13* comparison of the serum sine# copper and iron
levels of cirrhotic patients with that of obstructive 
jaundice patients showed no significant difference 
bo tween them* Ihe moan serum sine* copper and icon 
levels of cirrhotic patlants were 0*03 j 0*02*
0*12 £  0*02* and 0*08 £  0*01 mg per 100 ml respectively. 
The meal level of sine* copier and iron expressed in 
mg per 100 ml were 0*03 £ 0*01# 0*11 £ 0*01 and 0*08 
£ 0*02 mg par 100 ml in patlants with obstructive 
jaundice*

14* compared to the mean serum calcium and magnesium 
levels of liver patients* diabetics ahd elevated 
levels of calcium and magnesium values end this 
Increase was found to be statistically significant 
(p 0*01) The mean calcium and magnesium levels 
in diabetics were found to be 9*9? £ 1*2 sad 1*47 £
0*23 mg par 100 ml while they were 6*7 £ 0*93 and 
1*1 £ 0*13 mg par 100 ml in liver patients*

IS* A higher level of serum sine was noticed in diabetics



than in llvar patients and this difference was found 
to he statistically significant (p 0*01)* The man 
level of a Inc in diabetica m b  0*02 j; 0*02 mg per 100 ml 
and it was 0*01 ♦ 0*02 mg per 100 ml in liver patients*

16* There was no significant difference noted in copper 
level between liver patients and diabetica* The mean 
level of copper in diabetica and liver patients were 
0*12 £ 0*02 and 0*12 £ 0*02 mg per 100 ml respectively*

17* The elevated serum Iron level In diabetica m b  found to 
bo aignifleant (p 0*05) when compared to the eerum iron 
level of llvor patlenta* The sum* serum Iron level 
of diabetica and liver patlenta ware 0*09 £  0*02 
and 0*00 £  0*01 mg per 100 ml respectively*

18* Correlation anal/ala waa carried out between blood 
augar level and the varloue olementa atudied* A 
poeltlve correlation (r • *0*2, r ■ 4-0*12* r • *0*04# 
r * *0*28) waa found between blood auger and calcium* 
blood auger and magnesium# blood sugar and copper 
and blood sugar and iron respectively but they axe 
not statistically significant* A positive correlation 
(r * *0*24) was found between blood sugar and sine 
level which waa statistically significant (p 0*05)*
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