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ABSTRACT

KEYWORDS

PD is aneurodegenerative disease with progressive pathology. The role of PD;

genetics and environmental exposure has been supported by many re-
searches. One of the problemsfacing PD treatment isthat clinical pictureis
delayed until severe degeneration occurs in the neurons. A need for early
detectors of PD has been increased after the discovery of many candidate
neuroprotectant agents where early detection would mean early interven-
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tion and a possible better prognosis. Toxicogenomicsis afield combining
both the toxic exposure with gene expression changes. Such technique
would be perfect to conditions like PD where both genetics and toxicology
isintermingled. The enthusiasm for toxicogenomicsapplicationin PD should
not prevent further stepsto validate this technique before using it in clini-

cal practice. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Parkinson’s disease (PD) is one of the common
neurodegenerative diseases. It ischaracterized by apro-
gressive pathol ogical degeneration of thedopaminergic
neurons. PD patients have apresymptomatic phasein
whichthereis continuous damageto the neuronswith-
out clinicd manifetationg.

When entering clinicd stage, thePD patient will be
losing about 70% of hisneurong?. Thisgreat neurona
damage seemsto beirreversiblewith little chance of
improvement. Moreover, symptomatictherapiesare not
satifactory asregardsther complicationsand thequality
of lifeoffered to the patient’>4.

Causesof PD; thegenetoxin interplay

M any researches have been madeto find out the
exact cause of idiopathic PD cases. But, till now no
one can decide aspecific causation®.

Two factorshavebeenlinked to PD. Thefirst one
Isgenetic cause and the second oneistoxic exposure.
It seemsthat certain genetic changesincreasetheliabil-
ity of risky group tothe effectsof environmental factors
like pesticidesand heavy metal §°.

Genesplay abigrolein PD. Althoughthisroleis
maximized infamilid type, they still havether influence
ontheidiopathictype”. Genesthat hasbeen linked to
causative mechanismsof neurodegeneraionincude (o~
synuclein (SNCA), parkin, leucine-rich repeat kinase
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2 (LRRK?2), PTEN-induced putativekinase 1 (PINK 1)
and DJ-1)®,

New evidencessuggest that genetic changesin PD
may represent a ‘responder- effect’ to the damage!®.
For exampl e, one hypothesisisthat DJ-1 functionsto
detect and/or defend agai nst oxidative stress associ-
ated with mitochondria respiration*?,

Also, it seemsthat Pink1 and Parkin act together
to regulatemitochondrid function. So, achangeinthese
genes expression would suggest mitochondrial dam-
agely,

Trying to detect gene expression changesin PD
proved to be useful, asmany trialsreved ed detectable
changesin gene expression patternsin Parkinsonian
Case§12-14].

Inhuman PD, anincreasein striatd expression of
AFosB and RGS9-2 was observed in postmortem
brainsof PD patients. Thiswasconfirmed ontoxicmice
model. However, itistill unknown at thistimewhether
these changesaredueto thetoxicinsult itself or are-
gional adaptationinthebraintothetoxin™.

Since apoptos sand oxidative stressrepresent two
possible pathwaysin the pathogenesis of PDI*1¢ many
researcheshavetargeted the genesthat can berespon-
sblefor these pathways.

Onegenegroupisthat controlling molecular cell
cydeprogrameg. E2F1. Thispathway whichisproved
to be aberrantly activated in PD patients could be a
target of monitoring or silencinginfuturetria §7.

Alsothesynapserdated genessynapsin 1, syntaxin-
binding protein 1, vesicle associated membrane protein
2 (VAMP2), synaptotagmin 4, and synaptogyrin 1 have
shown measurable changesinther expression patterns
inPDU8.,

So, aswecan seethepivota roleof genes- bothin
pathogenesis and as amarker of PD- isundeniable.
Researchestargeting thesegeneswould hdpinimprov-
ing modeling of PD inanimalsand also monitoring the
diseasein human cases.

Theneed of PD biomarkers

A biomarker wouldimprove our knowledge about
both theclinica and pathological parametersof adis-
easd, Thisiscomplicated in Parkinson’sdisease by
arather poor correlation between the underlying pa-
thology and the subsequent clinical phenotype®.

——> M i freview

Incaseof PD thedelayed clinica diagnosiswould
come after along period of pathological degeneration
of neurong?Y. Thiscertainly limitsthe possible solu-
tionsaneurologist would havetoimprove his patient
condition,

Finding specific biomarker that can shortenthegap
between beginning of thediseaseand clinical diagnosis
would help toincreasethe chances of better case prog-
nosis®.

Besidesearly diagnosis, biomarkersare needed to
monitor drug safety, toidentify individual swho aremost
likely to respond to specific treatments, to stratify
presymptometic patientsand to quantify the benefits of
treatmentd.

Theestablishment of biomarkersof PD pathology
can improve drug devel opment related to the disor-
der® asanimal modelshavelow predictive power for
determining the efficacy of treatmentsin patientswith
sporadic PD™,

ToxicogenomicsasPD biomarker

Toxicogenomicsisdefined as ‘the study of there-
lationship betweenthe structure and activity of thege-
nome (the cellular complement of genes) and the ad-
versehiological effectsof exogenous agents’2.

Onemajor concern of toxicogenomicsisto char-
acterize changesin gene expression after exposureto
toxic substances. Such exposureinvariably results, e-
ther directly or indirectly, in characteristic changesin
geneexpression’), Thesegeneexpress on changesmay
sometimes be the cause or in other cases the conse-
guence of the early stages of atoxic response®.

Sinceitintegratesgeneexpresson patternswith en-
vironmenta exposure, toxicogenomicsseemstheided
candidate to deal with risk assessment inacaselike
PD. Asshown previoudly theinterplay between genes
and environment isso ocbviousin PD.

Geneexpression andysiswouldimprovemonitor-
ing of highrisk groupsaswell asearly diagnosisof PD
patients. Detecting the changesat genelevelsmay take
thediagnosispotentid to astep earlier than the pathol -
ogy®. This condition would be perfect for the
neuroprotection administration.

Infact, many researches have been madetargeting
geneexpression andysis. Although results seem prom-
Ising, certain points should betakenin consideration
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before accepting toxicogenomics asbiomarker:

1 Significance of gene expression changes must be
validated; thiswould involvereproducibility of as-
saysacrossdifferent |aboratories, spedies, individuals
or tissues.

2 Defining ‘normal’ geneexpression asitisan ever
changing conditionf*31,

3 Choosing thegene groupswhichwill bethe perfect
candidatesfor microarray analysis.

CONCLUSION

Toxicogenomicsseemsto bethe perfect biomarker
for PD. Thisnew techniquewould offer earlier diagno-
ssof thedisease which would give usthe opportunity
of better treetment conditions. Theenthus asmtowards
this approach should not cover the potential cavests
that should betreated before accepting toxicogenomics
intheclinicd fidd.
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