Trade Science Ine.

ISSN : 0974 - 7427 Volume 6 | ssue 7

BIOCHEMISTRY

A Judian Joaraal

— Regular Peper

BCAIJ, 6(7), 2012 [231-236]

Clinical rdlevance of serum bilirubin and uric acid as antioxidantsin
coronary artery disease

Neha'*, Vibha Uppal?, Pankaj Uppal®, Sahiba Kukreja?!, Jaskiran Kaur!, Amandeep Kaur?
Department of Biochemistry, Sri Guru Ram Daslnstitute Of M edical Sciences& Research, Amritsar, (INDIA)
2Biochemistry Department of L ab M edicine, M ahar ajaAgrassen hospital, Punjabi Bagh, New Delhi, (INDIA)
3Department Of Surgery, Sri Guru Ram Daslnstitute Of M edical Sciences& Research, Amritsar, (INDIA)

E-mail : docnehal2@gmail.com

ABSTRACT

Currently known risk factors account for only about 50-70% of coronary
artery disease (CAD) patients. Oxidative stress induced by reactive oxy-
gen species hasbeen implicated as amajor new risk factor in the pathogen-
esis of variety of vascular diseases including atherosclerosis and CAD.
Thus the present study has been designed to see the biochemical changes
related to Malonyldiadehyde (MDA as a lipid peroxidation marker) and
antioxidantsincluding reduced glutathione (GSH), Serum Bilirubin and Uric
acid in patients of CAD. A randomized, controlled, prospective study of
100 patientsdivided into two groups, Group 1 comprising of 50 patients of
CAD and Group 2 including 50 age and sex matched people from general
population was done. An increase was observed in the levels of MDA in
patients of CAD as compared to controls which was statistically highly
significant (p<0.001). Therewasadecreaseinthelevelsof GSH, S. Biliru-
binand Uric acid in patients of CAD as compared to controlsdepicting the
decrease in antioxidant status in CAD patients as compared to controls
which was statistically highly significant. The levels of MDA showed in-
verse correlation with thelevelsof GSH, S. Bilirubin and uric acid whereas
GSH, S. Bilirubin and uric acid showed apositive correlation amongst them
in patients of CAD. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Although CAD isavastly investigated topic, cur-
rently known risk factors account for only about 50to
75% cases of CAD. Over the past decade, several
new markershave been considered asprobableknown
risk factors. Theseincludefactorssuch asLipoprotein
a[Lp(a)], LDL subclasses, oxidized LDL, Glutathione,

Superoxide-dismutase (SOD) and Ma onyldia dehyde
(MDA) and other markers of oxidativestress; Meta-
bolicfactorssuch asinsulinres sanceand Homocystiene
; Haematol ogica factors such asfibrinogen, factor VI,
tissue PlasminogenActivator (tPA) and Platelet Acti-
vator Inhibitor (PAI); Inflammatory markers such as
C- reactive protein and Infective markers such as
Chlamydiapneumoniae. Role of Oxidative stressin
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Coronary Artery Diseaseisthe biggest concernthese
daydY.

Free Radica induced Oxidative stress contributes
to CAD. TheROS oxidize apo B component of LDL
molecules. Duetotheattack of oxygenfreeradicason
thelipid component of membrane, thelipid peroxide
content iselevated. To evauatethis, estimation of lev-
elsof many intermediatelipid peroxidesand their end-
products has been used to indirectly eval uate the oxi-
dative stress. The most reliable indicators are
Malonyldialdehyde (MDA) or Thiobarbituricacidre-
ducing substances(TBARS)2.

Malonyldia dehyde (MDA) isan end-product of
peroxidation of cell membranelipids caused by oxy-
gen-derived freeradicalsand isconsidered ardliable
marker of myocardial cell damage®. Studies have
shownincreased levelsof MDA indl patientsof CAD
that isacute M1, stable and unstableangina. Sanderson
reported elevated levelsof of lipid peroxidesin patients
with peripheral vascular disease. Theraised levelsof
MDA signifiestheincreased susceptibility of LDL oxi-
dationin CAD patients¥.

Glutathione(GSH) isanintracd lular tripeptide that
directly quenchesthe Reactive Oxygen Species(ROS)
and protectsagainst effectsof freeradicals. Reduced
Glutathione (GSH) isimportant in the metabolism of
RBC inpart to counteract theaction of potentialy toxic
peroxides. The RBC’s can synthesize reduced glu-
tathione (GSH) and require NADPH toreturn oxidized
glutathione (GSSG) to reduced state (GSH)!.

Themodestly higher serum uric acid concentrations
have been reported in coronary heart disease patients
thanin contrals. It has been suggested that serumuric
acid isan additiond risk factor in prediction of coro-
nary heart disease. Thisisfurther complicated by the
correlation of serum uric acid concentrationswith sev-
eral established coronary risk factors (such asblood
pressure), with use of diureticsand with chronic renal
disease. So uric acid does not help to predict heart
diseasebut may still beinvolvedintriggering heart dis-
easel®,

Bilirubin, theprinciplebilepigment, istheend prod-
uct of heme catabolism. For many years, bilirubinwas
cong dered astoxic waste product formed during heme
catabolism. However, morerecent evidence suggests
that bilirubinisapotent physiological antioxidant that
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maly provideimportant protection against the athero-
sclerosis, coronary artery disease (CAD), and inflam-
mation.

Severd studieshavefoundthat different circulating
formsof bilirubin are powerful antioxidants, viz. free
bilirubin, dbumin-bound bilirubin, conjugated bilirubin,
and unconjugated bilirubin wered| found to be effec-
tive scavengersof peroxyl radica sand ableto protect
human LDL (low density lipoprotein) against
peroxidation. Heme oxygenase (HO) istherate-limit-
ing enzymeof bilirubin production. It isamicrosomal
enzyme, present in both central and peripherd tissues,
that convertshemeto biliverdinand CO®. Biliverdinis
subsequently reduced to bilirubin by the cytosolic en-
zymebiliverdin reductase”™. At least two i soforms of
HO havebeenidentified and found to be products of
different genesand to differ intheir tissue expression,
function, and ability to respond to stimuli®®, HO-1 (Mr
> 32 000) isaninducibleform that isexpressed at a
low concentration in vascul ar endothelial and smooth
muscle cellsand ismarkedly induced by heme, metals,
oxidativestress, inflammatory mediators, oxidized LDL,
and hypoxia. A variety of experimentshave suggested
that HO-1 is astress-response protein that plays an
important function in cell defense mechanismsagainst
oxidativeinjury. HO-1 activity isresponsiblefor in-
creased CO and bilirubin formation aswell asironre-
leasein pathological conditionssuch ascardiovascular
shock, hypoxia, ischemia-reperfusion, and hyperten-
sion’®%, The proposed mechanism for antioxidant ac-
tivity of Bilirubin:

Bilirubin can scavengethe chain-carrying peroxyl
radical by donating ahydrogen atom attached to the
C-10 bridgeof thetetrapyrrolemoleculetoformacar-
bon-centered radical.

LOO. +Bil »LOOH +Bil.
Bil. + LOO =Bil-O0OL

Bil + 02 &Bil-00.

LOO +BV.=-LOO-BV.

At concentrationsaslow as10nM, Bilirubin can pro-
tect against 10,000-fold greater concentrations of
H,O,. Under physiologic conditions, bilirubin provides
more potent protection against lipid peroxidation than
a..-tocopherol, formerly known to be most effective in
preventing lipidd peroxidation(¢l,

Inspiteof many effortsto explaintherole of oxida-
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tivestressin Coronary Artery Disease, the predictive
roleof oxidativestressisstill not very clear. Inorder to
fill theselacunae and to establish theutility of antioxi-
dant vitaminsin delaying the progression of CAD, the
present study was conducted.

MATERIALAND METHODS

A total of 100 subjectswereincludedinthepresent
study. These 100 subjectsweredivided into two groups:

GROUPI (Patients) comprised of 50 clearly de-
fined casesof coronary artery diseaseattending the OPD
or admitted inthe department of Medicineof theinsti-
tution.

GROUP I1 (Controls) comprised of 50 age and
sex matched hedthy individuad sfromthegenerd popu-
lation, who volunteered for getting included in the
present studly.

INCLUSION CRITERIA

Individua sof either sex and be onging to agegroup
of 40-60 years having history of or other evidence of
CAD wereincludedinthestudy.

EXCLUSION CRITERIA

Theindividudseither taking Diureticsand OCP’ s
were excluded from the study group.

Before starting the study approval of theinstitu-
tiona ethica committeewasobtained.

Theclinica examination of al patientswasdone
and history wasrecorded as per the proformaattached.
Onthebasisof clinica featuresasrecordedin thepro-
formaattached, ECG (El ectrocardiography) reportsand
TMT (Tread Medl Test) in relevant patients, the CAD
patientswere confirmed for diagnosis.

All theindividua ssdected for sudy wereexamined
andinvestigated for Lipid Profile, Reduced Glutathione,
Ma onyldiddehyde, Serum Bilirubinand uricacid.

METHODS
1. Bloodglutathioneestimation (GSH) - Beutler et a

196347,
2. Malonyldialdehyde (MDA): Beuge and Aust
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(1978)11,

3. Serum Uricacid - By enzymatic uricase method of
Fossati et d (1980)*.

4. Serum Bilirubin : Total and direct bilirubin
(Diazotised sulfanilic acid method).

RESULTS

A tota of 100 subjectswereincludedinthe present
study. Group | (Patients) comprised of 50 clearly de-
fined casesof coronary artery diseaseattending the OPD
or admitted in the department of Medicineof theinsti-
tution. Group Il (Normal Healthy Individuals, NHI)
comprised of 50 ageand sex matched hedlthy individu-
asfromthegeneral population, who volunteered for
getting included in the present study. TABLE | shows
thevariaionsinlevesof lipids, lipid peroxidation marker
MDA and various antioxidants GSH, UricAcid and
S.Totd Bilirubin.

TABLE1
No Par ameter Patg;nltjs of NHI Significance
L 1C (mgw) 220.87+40.17 184.14+33.08 P<0.00L; HS
2. TAG(Mmg%) 168.70+61.03 113.96+22.38 P<0.001; HS
3. HDL(mg%) 4038+ 6.01 4954+4.72 P<0.001; HS
4. LDL(mg%) 155.16+35.12 11.34+29.17 P<0.001; HS
5. VLDL(mg%) 3350£12.1 22.78+4.47 P<0.001; HS
6. TC/HDL 571+126 373+065 P<0.00LHS
7. TG/HDL 42+148 23+047 P<0.00LHS
8. GSH (mg%) 19.66+10.47 4596+ 11.13 P<0.00L; HS
9. MDA(mMoles/L) 606+ 161 193+066 P<0.00LHS
10. uric Acid 571+140 6.68+1.37 P<0.001; HS

[N
[N

- S, Bilirubin pmoles/L) 7.2+4.0

TABLE | showsthevariationsin Serumlipids, li-
poproteins, lipid peroxidation product MDA and anti-
oxidants Reduced Glutathione, UricAcidand S. Biliru-
binin patientsof CAD and Control group. Thevalues
of TC, TGLDL and VLDL werestatistically signifi-
cantly higher in patients of CAD ascompared to con-
trols (p<0.001) whereasmean + SD of HDL wassig-
nificantly lower in patients of CAD as compared to
controls (p<0.001). TheAtherogenic Indiceslikethe
Totd cholesterol/HDL and TG/HDL werecdculated in
patients of CAD and controls. TABLE 1 showsthe
differencein Lipoprotein Ratiosin Casesand Contrals.
The mean value of TC/HDL was 5.76 + 1.20 in pa-
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11.8+6.1 P<0.0001; HS
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tients of CAD as compared to controlsin whom the
meanvaueof TC/HDL was3.73+0.65. These values
weredtatistically highly significant depicting theimpor-
tance of theseratiosin CAD. Another atherogenicin-
dex TG/HDL predicted similar resultswithMeanvaue
in patients of CAD 4.2+1.48 as compared to 2.3 +
0.47 inhedthy subjects. Thesevaluesweredatisticaly
highly significant (p< 0.001).

TABLE 2: Corrdation of serum malonyldialdehyde (M DA)
with reduced blood glutathione(GSH) in patientsof CAD

Par ameter Mean+ SD r value
GSH 19.66+10.47
MDA 6.06 + 1.61 -0.335

TABLE 2 showsanegative correlation between lipid peroxidaion
marker MDA and antioxidant GSH

TABLE 3: Corrélation of serum uric acid with GSH and
serum malonyldialdehyde (M DA) in patientsof CAD

Parameter Mean + SD r value
UA 5.71+1.40
GSH 19.66+10.47 0.08
MDA 6.06 £ 1.61 -0.09

S. UricAcid showsa positive correlation between GSH whereas
a negative correlation was found between UA and MDA in pa-
tients of CAD

TABLE 4: Correation of serum bilirubin with GSH, Serum
MDA and UA in patientsof CAD

Mean + SD r value
Bilirubin 7.1+152 -
GSH 19.66+10.47 0.171
MDA 6.06+ 1.61 -0.06
UA 571+ 1.40 0.04

A positive correlation was obser ved between S. Bilirubin, GSH
and UA whereas a negative correlation was found between S.
Bilirubin and MDA

TABLES5: Corréation of serumlow densty lipoprotein with
reduced blood glutathione (GSH) and malonyldialdehyde
(MDA) in patientsof CAD and normal healthy individuals

Mean + SD r value
LDL 155.16 + 35.1
GSH 19.66+10.47 -0.021
MDA 6.06 + 1.61 0.023
S.Bilirubin 71+152 - 0.280

Accordingto TABLE 4, thereis a negative correlation between
correlation between Serum LDL and GSH and S. Bilirubin
whereas MDA and LDL show a positive correlation in patients
of CAD

It was observed that mean GSH, S. Bilirubinand
UA concentrationswerelower in patientsof CAD as
comparedto controlswhichwasgatisticaly highly sg-
nificant (p<0.001). Thevariaionsinthelevesof MDA
innormal healthy individuasand patientswere statiti-
caly highly significant (p<0.001) withthelevel of MDA
significantly higher in patientsas compared to norma
hedthyindividuds

DISCUSSION

Thereisnow aconsensusthat atherosclerosisrep-
resentsastate of heightened oxidativestresswhichis
characterized by lipid and protein oxidationinthevas-
cular wall. Inthelight of abovefactsthe present study
was conducted in 100 subjectsdivided into two groups.

Group | —patients of CAD and Group Il Normal
Hedlthy individuals. Both the groupswere analyzed to
comparethedifferencein lipid peroxidation product
MDA and antioxidant statusof GSH to predict therole
of oxidativestressin CAD. Thevariaionsintheleves
of GSH in patients of CAD and normal healthy indi-
vidual sdepicting the decreasein antioxidant statusin
CAD patientsascompared to hedthy individuaswere
studied inthe present study (TABLEI). Thevariations
inthelevelsof GSH in norma healthy individualsand
patientswere stetistically highly significant (p<0.001).
Thesefinding suggest that depressed GSH levelsmay
be associated with enhanced protective mechanismto
oxidativestressinAMI[24,

Thevaidionsinthelevelsof MDA innormd hedthy
individudsand patientswered so statigticdly hignly sg-
nificant (p<0.001) (TABLE ) withthelevel of MDA
significantly higher in patientsas compared to normal
hedlthy individuals. Thisincreasein MDA despiteneu-
tralization of freeradica sby GSH depictsthe persist-
ing oxidative stressand depl etion of protectivemecha
nismsleadingto persistent damage by freeradica 2.

Although abnormditiesinlipoprotein metabolismis
oneof thekey factorsin atherogenesis, an attempt to
optimizethe predictive capacity of lipid profile, severd
lipoprotein ratiosor “atherogenic indices” have been
defined. Thetota/high density lipoprotein (HDL) cho-
lesterol ratio, known asthe atherogenic or Castelli in-
dex andthe TG/HDL ratiosaretwo important compo-
nentsand indicatorsof vascular risk, thepredictiveva ue
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of which is greater than the isolated parameters.
Prostasio Lemos et a showed that the ratio of TG/
HDLcholesteral ratio correlates inversely with the
plasmalevelsof smal, denseLDL. They found that an
TG/HDL ratio > 4 isthe most powerful independent
predictor of CAD deve opment(®. Similar findingswere
aso observedinthe Helinski Heart study by Manninen
V, Tenkanen L, Koskinen Pet d in 199224, Theratio
of TG/HDL, initially proposed by Gaziano et al isan
atherogenicindex provento highly significant indepen-
dent predictor of M| even stronger than TC/HDL or
LDL/HDL™

Accordingto somestudies, Uratecandirectly scav-
enge singlet oxygen, OH and peroxyl radicals, certain
oxidants produced by enzymesand CO, and NO, de-
rived from ONOO- [, |n the present study therol e of
Uricacid asan antioxidant wasstudied. TABLE | shows
that thedifferenceinthelevesof UA inpatientsof CAD
and Group Il wasdtdidticdly significant with thep<0.05
indicating theroleof uric acid asan antioxidant(?!,

Thelower levelsof S. Bilirubinin patientsascom-
pared to controlswas statistically highly significant
(p<0.001) (TABLE1). Thesefinding suggest that de-
pressed S. Bilirubinlevel smay beassociated with en-
hanced protective mechanism to oxidative stressin
CADI®,

TABLE 2 showsthe coefficient of correlation be-
tween GSH and MDA in both patients of CAD and
normd healthy individuas. Theresultsshow anegeative
sgnificant correlaion between GSH and MDA with co-
efficient of correlation being -0.335. Thismay bedue
toutilization of GSH inquenching freeradicasand till
persggting oxidativestresscausingincreasein MDA lev-
elsduetoincreased lipid peroxidation. StevuljevicaJK
et d observed smilar resultswith levelsof MDA show-
ing s gnificant negative correlationwith GSH in patients
of CAD ascomparedto normal hedthyindividudsina
study conducted University of Belgradein 2006122,

S. UricAcid showsapositive corré ation between
GSH whereasanegative corrd ation wasfound between
UA and MDA inpatientsof CAD (TABLE 3). Smilar
resultswere obtained in astudy conducted by Joseph
T.eta onuricacid.

TABLE 4 shows a positive correlation was ob-
served between S. Bilirubin, GSH and UA whereasa
negetivecorrelaionwasfound between S. Bilirubinand
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MDA. Thispredictstheantioxidant roleof S. Bilirubin
in neutralizing free radicals just like Reduced Glu-
tathione.

Human and animd atheroscleroticlesonsarechar-
acterized by the presence of oxidized lipidsthought to
result from LDL oxidetion. Thelatter, of course, hasbeen
proposed to causefoam cell formation, acritica part of
theinitiation of atheroscleroticlesonformation. Inlight
of thishypothesisS. LDL when correl ated with various
oxidation markersand antioxidants (TABLE5), corre-
lated positivey withlipid peroxidation marker MDA. This
indicated that morethefreeradicasto causelipid and
membrane peroxidation, and higher the S. LDL levels,
morethe OxLDL levelsleadingtoincreased foam cell
formationandthereisincreasedrisk of CAD.Assman G
et a concluded that the associ ati on between high serum
cholesterol level, especialy highLDL-C,and CAD is
causal andindependent of other risk factord?”.

CONCLUSIONS

The distinct inverse correlation between lipid
peroxidation marker MDA and variousantioxidant (Re-
duced Glutathione, Serum Tota bilirubinand UA) con-
centration may have animportant clinica and diagnos-
ticimplication. Theclinica relevancerelatesto poten-
tia preventive and therapeutic approachincluding the
increased intakeof antioxidantsinthediet, whereasthe
diagnostic relevance stressesthe plasmabilirubin con-
centration asaprovisiona new marker of atherogenic
risk that can bemeasured easily intheclinical labora
tory and appliedinthe medical practice.
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