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ABSTRACT

KEYWORDS

Bipolar disorder is a psychiatric diagnosis which shows unusual shiftsin
mood, energy, activity levels and the ability to carry out day to day works.
Studies have suggested possible role of oxidative stress may play an im-
portant role in pathophysiology of neuropsychiatric disorders. In the cur-
rent work, presence of oxidative damage in bipolar disorder is studied. Se-
rum samples from 100 bipolar disorder patients and 52 healthy controls
were collected to analyze lipid peroxidation marker malondia dehyde (MDA)
and thiol levelsusing colorimetric methods. There was significant increase
in MDA levelsin bipolar patients (p<0.0001), although there was decrease
in thiol levels in bipolar patients but it was not statistically significant.
Serum thiol levels correlated negatively with MDA levels (r = -0.474,
p<0.0001). Our study has shown the presence of oxidative membrane dam-
age in bipolar disorder patients, supporting previous similar studies indi-
cating role of oxidative free radicals in development of neuropsychiatric
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INTRODUCTION

Bipolar disorder isapsychiatric diagnosiswhich
showsunusua shiftsinmood, energy, activity levelsand
the ability to carry out day to day works*2. Itisalso
referred to asmanic depressive disorder or bipolar af-
fective disorder. Symptoms of bipolar disorder are se-
vereand different from the normal upsand downsthat
everyonegoesthroughfromtimetotime. Itisadebili-
tating mental illnesswhich hasrecently started tore-

ceivethe necessary attention from the society and the
researchersfor further avarenessand education®. Vari-
ousresearch aregoing onin mental illness, and most
scientists believe that mental illness are caused by a
combination of several factorsworkingtogether, and
when bipolar disorder is considered, biological and
psychological causesarethemain onesto play anim-
portant roleinit24%, The prevalence of bipolar disor-
der rangesfrom 1%to 1.6% in the United Statesand
from 0.3%to 1.5% worl dwide®.
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TABLE 1: Serum thiolsand MDA levelsin patients with
bipolar disorder compared to healthy controls. (Valuesare
expressed in mean+SEM)

Controls Bipolar disorder

(N =52) (N = 100)
MDA (uM/L) 0.23+0.01 0.83+0.10%
Thiols (uM/L) 355.2+7.91 291.9+6.42
Fasting Plasma Glucose (mg/dL) 75.46+8.93 88.00+1.62
Total Cholesterol (mg/dL) 154.5+6.20 158.05+4.03
Triacylglycerides (mg/dL) 170.02+13.23 184.33+2.79
High Density Lipoprotein (mg/dL) 50.14+4.21 50.16+2.81
Low Density Lipoproetin (mg/dL) 91.8+14.51 103.79+1.42
Serum Urea (mg/dL) 23.19+0.81 27.01+0.87
Serum Creatinine (mg/dL) 0.96+0.19 0.83+0.02
Serum Aspartate transaminase (U/L)  16.03+0.43 14.82+0.60
Serum Alanine transaminase (U/L) 14.05+0.24 18.03+0.61
Total bilirubin (mg/dL) 0.80+0.28 0.75+0.04
Direct bilirubin (mg/dL) 0.34+0.16 0.21+0.02

*p <0.0001, compared to healthy controls

In patientssuffering frombipolar disorder, two mgor
areas of thebrain have been found to have 30% more
cdlswhich sendsignd to other braincdlls, inturn caus-
ing akind of overstimulation which ultimately results
into symptomsobserved in patientswith bipolar disor-
dert. Oxidants have been found to be related with
“membrane associated pathology” and previous stud-
iessuggested that oxidative stressmay play animpor-
tant rolein pathophysi ol ogy of neuropsychiatric disor-
ders. Studies had been doneto investigate the status of
oxidativemetabolismin such patientswhich determined
totd antioxidant gatus(TAYS), totd oxidant satus(TOS)
and oxidative stressindex (OSl). TASwasfoundto be
negatively co-related to the number of previous epi-
sodes and al so the TOS was positively co-related to
the severity of thedisorder®.

Maondialdehyde (MDA) is a secondary lipid
peroxidation end product andiscommonly determined
marker of lipid peroxidation of membrane. MDA isthe
ultimateend product of lipid peroxidation reactionsand
hence used as measure of oxidative damage to cell
membraneg®9. Thiolsarethemgjor antioxidantsinthe
body and they consists of free sulfhydryl (-SH) groups
inplasmaand cells, and -SH groupsbound to proteins
(most abundant when compared to free-SH group).
Proteinthiolsin the plasmaincludethe protein sulfhy-
dryl groups(-SH) and protein mixed disul phideswith
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homocygene, cysteinylglycine, cysteineand glutathione.
Human plasma contains homocysteine (HcySH),
cysteinylglycine (CysGlySH), cysteine (CysSH), and
Glutathione (GSH) asreduced thiols. Thesethiolsare
also found as low-molecular-mass (symmetrical)
disulphides,i.e., homocystine[(HcyS) 2], cydtinilglycine
[(CysGlyS) 2], cystine [(CysS) 2], and glutathione
disulphide (GSSG)™Y,

In the present study, we havetried to determined
levelsof oxidative stressin bipolar disorder patients
by analyzing MDA, aproduct of lipid peroxidation,
andthiols, agroup of antioxidantswhich are organic
compounds containing free sulfhyldryl groups (-SH)
groups.

MATERIALSAND METHODS

Subjectsand samples

The study was carried out on 100 patients diag-
nosed with bipolar disorder and 52 healthy controls.
Thepatientswereundergoing treetment at DrAV Baiga
Memoria hospital, Udupi. The mean age of patients
with bipolar disorder was 63+12 years and that of
healthy controlswas 52+12 years. The subjects did
not suffer fromany other pathology that could dter oxi-
dative stress. Therewere 58 malesand 42 femalesin
the patient group. The healthy controlswerenot onany
kind of prescribed medication or dietary restrictions.
Informed consent wastaken from all subjectsinvolved
inthe study and was approved by institutiona review
board.

Blood samplesinfasting state, 2ml wasdrawn into
vacutai ners containing anti coagul ant and sodium fluo-
ride, and 5 ml wasdrawn into plain vacutainersfrom
theantecubitd veinsof hedthy controlsand bipolar dis-
order patients. Theblood samplesdrawninvacutainers
contai ning anticoagul ant was anayzed within 30 min-
utesfor glucoselevels. The blood samplesdrawnin
plain vacutainerswasalowed to clot for 30 min and
centrifuged at 2000g for 15 minfor clear separation of
serum.

Biochemical deter minations

Special chemicals like 5’5’-dithio-bis (2-
nitrobenzoicacid) (DTNB), reduced glutathione (GSH),
and standard MDA were obtained from sigmachemi-
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cals, St Louis, MO, USA. All other reagents were of
chemicd grade.

Thiol assay

Reaction mixture contained 900 uL 2 mM Na,
EDTAiIn0.2M Na,HPO,, 20 uL. 10 mM DTNB in
0.2M Na,HPO,and 100 pL of serum. Reaction mix-
turewasincubated at room temperaturefor 5min; ab-
sorbanceread at 412nm. Appropriate sampleand re-
agent blankswere prepared simultaneoudy andthere-
spective absorbance was noted. Corrected absorbance
vaueswereused to cal culate serum protein thiolsusing
themolar extinction coefficient 1600 M- cmtand va-
uesexpressed asuM. Thecalibration curvewas pro-
duced using GSH dissolved in Phosphate buffered sa-
line(PBS)™.

MDA assay

Reaction mixture contained 1 mL 0.67%
thiobarbituricacid (TBA), 500 uL 20% Tri carboxylic
acid (TCA) and 100 pL serum. Incubated at 100°C
for 20 minutes; centrifugeat 12,000rpm for 5 minutes.
Absorbance of supernatant read at 532 nm. MDA was
determined by using molar extinction coefficient
1.56x10° Mt cm™ and values expressed as uM %3,

Other biochemical parameters

Fasting plasmaglucose (FPG), serum level sof urea
and cregtinine, aspartatetransaminase and daninetran-
saminase, totd bilirubinand direct bilirubin, total cho-
lesteral, triacylglycerol, highdensty lipoproteinand low
density lipoproteinlevel sweredetermined by automated
analyzer Hitachi 912.

Satistical analysis

Theresultswereexpressed as meantstandard er-
ror of mean (SEM). A p<0.05 was cons dered stati sti-
caly sgnificant. Statistical analysiswasperformed us-
ing the statistical packagefor social sciences(SPSS-
16, Chicago, USA). Independent samplet test wasused
to compare mean val ues. Pearson correl ation was ap-
plied to correlate between the parameters.

RESULTS

Asdepicted in TABLE 1, therewasasignificant
increasein serum MDA level sin patientswith bipolar
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Figurel: Correation between serumthiolsand serum M DA

disorder compared to healthy controls (p<0.001). Al-
though thiol level swere decreased in bipolar patients
compared to healthy controls but the decreaseis not
satisticaly significant. Asdepicted in TABLE 1, other
routine biochemical parametersdid not show any sig-
nificant difference between healthy controlsand bipo-
lar patients. Asshowninfigure 1, sscum MDA levels
correlated negatively with serum thiols (r = -0.474,
p<0.0001).

DISCUSSION

A number of studies have been carried out previ-
oudly which showstherelation between theincreased
oxidative stressand neurol ogical disorders. Oxidative
stress had been attributed to pathol ogy of most of the
neurological disorders+19. In the present study, we
havefoundthat serum MDA wasincreased significantly
in patientswith bipol ar disorders compared to healthy
controls (p<0.0001). Wehavefoundincreasein MDA
levelsranging from 0.23 uM t0.83 uM indicating in-
creased presenceof oxidant damageto biologicd mem-
branesincluding neurond cells.

Mitochondriabeing primary sitefor production of
reactive oxygen species (ROS) makethem vulnerable
to oxidative stressdamagewith further effect cellular
and macromolecular function*18, Mitochondrid per-
meability transition (mPT), where by theinner mito-
chondrial membrane suddenly becomes excessively
permeableto ionsand other solutes, whichlead to col-
lgpsetoinner membranepotentid leadingto energy fail-
ure and cell necrosis Thisisfound in diseases like
Alzheimer’s diseases (AD), Parkinson’s disease, Hun-
tington chorea and amyotrophic lateral sclerosis
(ALS), Studies have also found that altered lipid
metabolism may be of particular importancein CNS
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injuriesand disorderd®. Thesestudiessupport our find-
ing of increased lipid peroxidation dueto oxidant stress
in certain neuropsychiatric diseasesincluding bipolar
disorder.

Productsof lipid peroxidationlike 4-hydroxyneneol
(4-HNE) have been analyzed and aso found to in-
creased significantly in patientswith bipolar disorder
and Schizophrenia?Y. Some studies also report that
oxidative stressmay be associated with abnormal low
levelsof brain-derived neurotrophicfactor inindividu-
als with bipolar disorder’®, Supplementation of
€l cosapentaenoi ¢ acid to schizophrenic patientsand
supplementation of eicosapentaenoic acid and
docosahexaenoic acid to patientswith bipolar disorder
have shown to provide benefitsto these patients?. It
has al so been shown that lithium and val proate exert
protective effects against oxidative stressinduced by
amphetamine, acommonly used drug for bipolar disor-
der, Thisfinding further supportsour finding that pres-
enceof oxidative stressand damageto biological mem-
brane has somelink to bipolar disorder.

Reduced Glutathione (GSH) isthe most abundant
non-protein thiolsand isthe preferred substratefor sev-
era enzymesinxenobiotic metabolism and antioxidant
defense. It playsmany important rolesin many cellular
processessuch ascdll differentiation, proliferationand
apoptosis. GSH isan essential reductant which pro-
tectscell andisreducedinwiderange of pathologies
including neurodegenerative disorders such as
Parkinson’s disease and Alzheimer’s disease!*%. Pro-
tein bound thiols (-SH) groups are the abundant anti-
oxidantsin thebody and has been shownto participate
invariousreductivereactions. They play amgor rolein
neutralizing reactivefreeradica sand thereby prevent-
ing oxidative membranedamage. Inthe present study,
we havefound decreasein thiol levelsin bipolar pa-
tients compared to healthy controls, decreasein thiol
levelsrangefrom 335.2 uM t0291.9 uM.

In conclusion, our study supports the previous
studies on neuropsychiatric disordersthat presence
of increased oxidative stress and damageto biologi-
ca membranesincluding neurona membraneisrelated
to pathogenesisof bipolar disorder. Theresultsof this
study need further investigation to understand the oxi-
dativeversus anti-oxidative processin bipolar disor-
ders.
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