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Academics Qualifications

e 2013-2020: Ph.D. (Biotechnology) from CSIR-1ITR (Under AcSIR), Delhi, India
e 2010-2012: M.Sc in Biotechnology, gold medalist from Integral University,
Lucknow, India
e 2007-2010: B.Sc (Hons.) in Biotechnology, gold medalist from Integral
University, Lucknow, India
Research Experience (5years)
Worked at CSIR-IITR as a Ph.D research scholar on “Effect of developmental
exposure to zinc or paraguat on adulthood re-exposure: relevance to
parkinson’s disease” under the guidance of Dr. Chetna Singh (Senior Principal
Scientist), Developmental Toxicology Laboratory.

Research Highlights:
e Postnatal Zn/PQ exposure + adult re-exposure on dopaminergic
neurodegenerative aspect
e Mitochondrial dysfunction and inflammation involved in Zn/PQ exposed during
postnatal period followed by adult re-exposure
e A study on the apoptotic mechanism

Technical skills/ Activities:
e Animal (Rat) handling, intraperitoneal injection (i.p.)

Biochemical and Molecular techniques
RNA Isolation
Polymerase chain reaction (PCR)
Immunohistochemistry
Immunoflorescence
Western blotting
High performance liquid chromatography (HPLC)
Liquid chromatography-Mass Spectrometry (LC-MS)
Neuromotor activity tests:
* Spontaneous Locomotor activity
» Rotarod performance test
Honors/Awards

» Received International Society of Neurochemistry (ISN) Travel award in
2017 to attend ISN-ESN conference in Paris, France.
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» Qualified Department of science and technology-Innovation in science
pursuit for inspired research (DST-INSPIRE) Fellowship for doctoral
research (Ph.D.) in 2013
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2015-2019: Award of Senior Research Fellowship by Department of science
and technology-Innovation in science pursuit for inspired research (DST-
INSPIRE), India.

2013-2015: Award of Junior Research Fellowship by Department of science
and technology-Innovation in science pursuit for inspired research (DST
INSPIRE), India.

Received GOLD MEDAL for 1%t rank holder in M.Sc. Biotechnology at
University level in 2012

Received GOLD MEDAL for 15t rank holder in department of Biotechnology,
Integral University in 2012

Received GOLD MEDAL for 1%t rank holder in B.Sc. Biotechnology at
University level in 2010

Received GOLD MEDAL for 1t rank holder in department of Biotechnology,
Integral University in 2010

PROFESSIONAL MEMBERSHIP:

Member of International Society of Neurochemistry (ISN) from 2017

Poster presented at National/International Conferences:

Namrata Mittra, Amit Kumar Chauhan and Chetna Singh. Postnatal exposure
augments neurotoxicity of zinc/paraquat exposed adult rats on oxidative stress,
monoamine transporters and apoptosis. Presented in binneal meeting of
International Society of Neurochemistry (ISN) and the European Society
for Neurochemistry (ESN), August 20-24, 2017 at Paris, France.

Namrata Mittra, Amit Kumar Chauhan and Chetna Singh. Role of
mitochondrial dysfunction in Zinc induced nigrostratal dopaminergic
neurodegeneration. Presented in I International Toxicology Conclave
(ITC), November 5-6, 2017, at CSIR-IITR, Lucknow, India.

Namrata Mittra, Amit Kumar Chauhan and Chetna Singh. Developmental
exposure to Zn/PQ enhances the susceptibility to dopaminergic
neurodegeneration on adulthood re-exposure. Presented in XXXIV annual
meeting of Indian academy of neurosciences (IAN), October 19" to 215t 2016
at National Brain Research Centre (NBRC), Manesar, Gurgaon, India.

Abstract published at National/International journal:

Namrata Mittra, Amit Kumar Chauhan and Chetna Singh. (2017). Postnatal
exposure augments neurotoxicity of zinc/paraquat exposed adult rats on
oxidative stress, monoamine transporters and apoptosis. International Society
for Neurochemistry, J. Neurochem. 142 (Suppl. 1), 165—259. WTH07-31
Namrata Mittra, Amit Kumar Chauhan and Chetna Singh. (2016).
Developmental exposure to zinc/paraguat enhances the susceptibility to
dopaminergic neurodegeneration on adulthood re-exposure. 34th Annual
Meeting of India Academy of Neurosciences “Molecules to Mind”. 240.
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Research papers published:

Mittra N, Chauhan AK, Singh G, Patel DK, Singh C (2020). Postnatal zinc or
paraquat administration increases paraquat or zinc-induced loss of
dopaminergic neurons: Insight into augmented neurodegeneration. Molecular
and cellular biochemistry; 467(1-2):27-43.

Chauhan AK, Mittra N, Singh BK, Singh C (2019). Inhibition of glutathione S-

transferase-pi triggers c-jun N-terminal kinase-dependent neuronal death in Zn-
induced Parkinsonism. Mol Cell Biochem; 452(1-2):95-104.

Kumar V, Singh D, Singh BK, Singh S, Mittra N, Jha RR, Patel DK, Singh C
(2018). Alpha-synuclein  aggregation, Ubiquitin  proteasome system
impairment, and L-Dopa response in zinc-induced Parkinsonism: resemblance
to sporadic Parkinson's disease. Mol Cell Biochem; 444(1-2):149-160.

Chauhan AK, Mittra N, Patel DK, Singh C (2018). Cyclooxygenase-2 Directs
Microglial Activation-Mediated Inflammation and Oxidative Stress Leading to
Intrinsic Apoptosis in Zn-Induced Parkinsonism. Mol Neurobiol;55(3):2162-2173
Chauhan AK, Mittra N, Kumar V, Patel DK, Singh C (2016). Inflammation and
B-cell Lymphoma-2 Associated X Protein Regulate Zinc-Induced Apoptotic
Degeneration of Rat Nigrostriatal Dopaminergic Neurons. Mol Neurobiol;
53(8):5782-95.
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Postnatal zinc or paraquat administration increases paraquat
or zinc-nduced loss of dopaminergic neurons: insight into augmented
neurodegeneration

Harrirata Mittra™® - Arrit Kumar Chauhan'# - Gadma Singh"? - Dewendra Kurrar Patel - Chatna Singh'#
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Abstract

Epidemiclogical evidenoes have shown an msociation of exposune o pesticides or heavy mefals with increased ncidences
of Parkinson's deae (PIN in humans. Exposune to pesticydes ormetals during the decisive period of the brain development
inceases the susceptibility of dopaminergic neurons upon re-ex posure in sdult redents, However, the effect of early life
exposne b pestwide on the heay metkmduced nenrode generalion or heay metal on pesticide-indocsd neuradegeneraton
is not wet explored, The current stody exploed the effect of dew lopmental exposue to zine {Zn), a metal or paraguat (PO,
a peslicide on the nigrosiriial dopaminergic neunons of rais challenged to #n or B} doring adolthood. Exposnre of £ or
P doring adulthood alone ex hibited marked reduction in motor activitses, sirisfal dopamine and metabolibes, glulathione
content and number of dopaminergic neunons. H owewer, the levels of lipid peroxidation, protein carbomyls, superoide dis-
muime activiy, pro-infammatory cyiokines md 4-hydrogy pone ral- proke i adducis were inceased. While the ex pression of
vesicula moncamine transporter-2 md frrosine Mydroeylase wer stennated, dopamine ransporer and microglial marke s
Iba- | expression, activabed micnoglia, mckear factor-kappa B aclivation, mifcchondrial gricchrome ¢ elease and caspase- 39
aiivation were augmented following Zn or PO exposue. Adbeit postnaial alone exposure & not alier ane of the studied
parameiers, the developmenial administraiion of /P in e-challenged adult rais produced more pronounced changes in
ihe afarementaned varables as compared with adulthood £ or P alone iniosicaied anirmals. The resolis demonsirate that
posinatal ZnPL) inboxcation dents the oidative siress, inlammation, cell death and dopamine membolism @d slorage
reguiating machineries, which spred up the ioxicant-induced degeneraiyon during adulthood.

Keywords Finc . Paragoat - Meomode generation . Oxidative stress . Inflammation

Imtroduction

Parkinson's deeae (FIV) is an ape-re lated debilitating neuro.
logizal dmarder characierized by sympborme depicting matar
dysfunction doe tomarked sirisfal dopamine deficit, which
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is camsed by selective joss of dopamine synthesiwing neo-
rons i the spbatantia nigra pars compacta (3Npo) region of
the mid beain [1, 2]. PI exhibits a multi-Eactoral efinkgy
resulting fromm 2 compaosie interplar beteeen age, penetic
predisposifion and emvironmental factors [2, 3], Epidems-
ological dala have recognized exposure oo pesticides and
he vy metals as patative ruk factors for increased inc e noes
of PO in humans [ 1-4]

Paraquat (1,1-dimethyl 44" hiprridinium dichloride;
PO, a wide ly used bipwridy] he rbicide, is 2 well established
emvironme nial txin assoeiabed with dopaminergic nenro-
depereration leading 1o PD in animal models and humans
[7.5]. P 1 a free radical ge nerator, which itelf undergoes
redi cveling leading boFI0S generation and subsegoenthy
midative stress [9). Inceased midative stress, mibochon-
drial dysfunciion, microglial actatson and neoroinfiam-
mation @e ecognized & main contribuiors of POLindooed
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Inhibition of glutathione 5-transferase-pi triggers c-jun N-terminal
kinase-dependent neuronal death in Zndnduced Parkinsonism
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Bbstract

Oxidative siress is recognmed as one of the major wrongdeers in Parkinson's disease (PD) while glotathione S iransierase
(GET), anendogenons antiokidant, profects from oxsdative ste ss-indoced neorode peneration. Despite GETopi (GET-x)
encouniers the fox'c manilestations inPD, its mie in zinc (£n}indooed nigroairiatal dopaminergic neurodegeneration remans
elsne. The study aimed poexplore the role of G3T-x in Zn-indoce dParkinsonism and its underlving molecolar mechansm.
Male Wistar rats were meaied infraperiboneal by with 2o (zinc sulfabed, twice 2 week, for 2-12 wee ks G 5T-x inducer, bemy]
isothicoyanate (BITC was also administered in a few sets of experiments along with respective vehwle . Catabrtic ativity
md expresson of GET-® proken, botal G 5T activite, nenrobe havioral indeses, strifal dopamine and ils metabolibes, nigral
frrasine hvdromy lase (TH - positive neurans and expression of TH and B-cell bmphoma-2 (Bzl-2) proteins were edooed
in Fn-treaied ram, Comeersehy, oeidative stress indicators, o-jm B-terminal kinase (THK ) activation, c-jon phosphoryistion,
cytochrome ¢ release, Bol Z-associated X prokin (B ) translocafron, and procaspass 39 to caspase V0 come nion were
significantly incremed in En-exposed rats. BITC amelioraied G5T- g sctivitplex pression and normalized Zn-induced changes
in neurndegene rative indicabors, oridaine siress, INK activation, o-jun phosphorylaton and apopiotic indexes. The nesolis
demonsirae that £n inhibite G ST-x expession eading toincreased oxsdative stress and INK activation, which mdune apop-
fosis the reby depeneration of the nigrosiriatal dopaminergs neurons,

Keywords Zinc . MNigrosiriata dopaminergic neorode generation - Ox'dative siress . G lotathone S-trancfersze-pi

Imtroduction astrong positive correlation between the exposure to heay
meials and increased risk of PDV[3, 4). Clinical evidenoes
documenting increased Zn levels in the sobsiandia nigra

region of bram of PI} patents implicaied iis rale in PO

Parkinson's disease (PIV) is a prevalent, chronic neorologi-
cal dmarder resuting i molor dysfonction cansed b the

seleciive Joss of the dopamine synthesizing neurons in the
substntia nigra (SN e gaon of midbeain. A mohi-factorial
aeticlogy has been sugpested with age, peretic md envi-
ronmental factars as the putative perils for the onset and
progression of PI [, Z]. Meia analysis sindies hove revealed
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pathogenesis [ 5] This & subsiantaied by experimental siud-
ies reporling £o-indnoed dopamine rgic neurndegeneration
and PD-like features in redents [6-0).

Incremed vulnerability of dopaminergic neunons boward s
o idative stess is aitribubed bo the presence of high jevels
of aren (Fai™), a-synoclein, midmed dopamine, polron-
saturated faity scid (PUFAY, and impaired cakium sign-
aling [10]. Epsdeminiogical evidenoes hove established a
sirong assoviation be feesn omidative stress and increased
incidences of PDV. It is supported by animal modals of PO
deweloped through tovicanis exposure, which cans: xida-
tne sizess. Toxicents used for this purpose inclode 1-methy
dphenyl 12,3 e travdropyridine (MPTP L & by droky
dopamine (&O0HDA), paragoat, rokenone, iron, md zine
[&11]. Forihermiae, reduced glomathione {G5H) content,
elevabed lipid peromides, reduced milochondrial complex 1
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Cyelooxygenase-2 Directs Microglial Activation-Mediated
Inflammation and Oxidative Stress Leading to Intrinsic Apoptosis

in Zn-Induced Parkinsonism
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Alpha-synuclein aggregation, Ubiguitin proteaseme system
impairment, and L-Dopa response in zincAnduced Parkinsonism:
resemblance to sporadic Parkinson’s disease
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Abstract

Alphs-synoclein (esynociein) sggregation and impairment of the Ubiguitn. proe some svsiem (UPS) ae implicated in
Pakinson's diseass (PN pathogenssis, While zine (Zn) induces dopaminergic neurcde peperation esohing in PO phe notype
itsefiect on prokein aggregation and UPE has nod et been deciphered. The curnent stody imvestigated the rode of esymckein
mggregation and UPE in En-induced Parkinsonism Additionally, levodopa (L-Topal response was assessed in #o-indoced
Parkinsonian model to establsh its closeness with idiopathic FD. Male Wistar rats were meaked withzine sulfate (En; 20 mgi
kg; ip.)rwioe weekly for 12 weeks dong with respectne contrals. In few subsets, animals were spbsegquently meaied with
t-Dopa for 21 consecutive dovs following £n exposure. A significant increase iniotal and free #n conent was obse ned
in the substantia nigra of the brain of exposed groups. £n reatiment cansed neorobehavioral snomalies, siristal dopamine
decline, and dopaminergic ne wonal ool Joss accormpanied with 8 marbed increase in a-synockeinespression' sggre gaton. and
Ubiquitin-conjogaied protein kevels in the exposed groups, £n exposme subsiantially ®doced UPS-associaked oy psin-like,
chymoirypsin- fike, and caspase-Tike activites along with the expression of SUG] and 5 subunits of UPE in the nigrosir-
atal tesnes of exposed groups. L-Dopa teatment reszued from £n-indoeed nenrobe havioral deficits and esioed dopamine
lewe ks towards normaley ; however, Zo-indoced dopaminergic neoronal loss, reduction in tyrosine by drosy lme e xpression,
and increme n oidative siress we e unaflecied. The ks sugpest that #n cansed UPS impairment, resolling in e-srnockein
sg@regation subsequently lesding todopaminergic neurode gene ration, and thal Zn-induced Parkinsonsm exhibiied positive
t-Dopa msporse simiar o sporadic PO

Keywords Zinc . w-Svnoclein aggregation - Ubiquitin profeasome sysiem - Parkinson's disease . o-Topa
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Inflammation and B-cell Lymphoma-2 Associated X Protein
Regulate Zine-Induced Apoptotic Degeneration of Rat
Nigrostriatal Dopaminergic Neurons
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