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CSIR-IITR: IN THE SERVICE OF THE NATION
CSIR-Indian Institute of Toxicology Research, Lucknow, a constituent laboratory of Council of
Scientic & Industrial Research under Department of Scientic & Industrial Research, Government of
India, was established in 1965. This multi disciplinary research institute with the motto "Safety to
Environment & Health and Service to Industry" addresses problems critical to human health and
environment.
CSIR-IITR is a unique, valuable and internationally competitive organisation meeting global
challenges. Over four decades of expertise, manpower and knowledgebase in toxicology research
empowers the institute to conduct research in niche areas of toxicology such as - Systems Toxicology &
Health Risk Assessment; Food, Drug & Chemical Toxicology; Environmental Toxicology; Regulatory
Toxicology; and Nanotherapeutics & Nanomaterial Toxicology. CSIR-IITR scientists actively participate in
national and international R&D programmes addressing - new paradigms in investigative toxicology,
screening technologies for environmental contaminants, development and validation of alternate to
animal models in toxicology as well as understanding the molecular mechanism (s) of toxicity of
nanomaterials.
The institute has met national challenges and participated in societal mission programmes such
as Drinking Water Mission, Technology Mission on Oil Seeds, Pulses & Maize, Ganga Action Plan, Bhopal
Gas Tragedy, Monitoring of Gomti River. SCIR-IITR technologies were effectively utilized in providing
potable water to the population of Orrisa during the Super Cyclone. The institute plays an active role in
human resource development as well as environmental awareness programmes for public and school
children.
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From the Director's Desk......

We continue to focus our research in ve broad areas i.e.
Systems Toxicology & Health Risk Assessment; Food Drug
& Chemical Toxicology; Regulatory Toxicology; Environmental Toxicology;
Nanotherapeutics & Nanomaterial Toxicology. Untiring efforts of team CSIR-IITR has
added some new feathers to our cap.
One of the important achievements this year has been creation of “Vishaktata Parikshan:
GLP Anuroop Suvidha” at our Gheru campus. Receiving the distinction of being the rst
CSIR lab to get GLP certication was a proud moment for us. We are certied to carry out
toxicity studies and mutagenicity studies in rats, mice, guinea pigs and rabbits. This GLP
Test Facility is rst of its kind and only one in the state of Uttar Pradesh. It is a leap
forward to serve the nation and facilitate safety assessment of products developed by
entrepreneurs. The studies carried out under this GLP Test Facility are acceptable to 34
member countries of OECD.
The institute is committed to improvizing its research approaches taking into
consideration the environmental and toxicological problems at hand. Our teams are
involved in monitoring the air quality and noise pollution in the city and release reports
twice a year to sensitize public at large. Upward momentum gained in research by
collective planning and timely execution by team members has culminated into further
growth of quality publications. We are now a force to reckon with in the newly developed
area of Nanotherapeutics and Nanomaterial Toxicology making our mark internationally.
CSIR-IITR scientists published 148 research papers in high impact factor peer reviewed
journals with highest being in ACS Nano having an IF of 12.033 and 23 papers in journals
with IF >5.0. The average impact factor per paper this year is 3.372 which is a testimony

Annual Report 2013-14

It is a matter of great pleasure and privilege to present the
Annual report of CSIR-Indian Institute of Toxicology
Research, Lucknow, for the year 2013-2014. This premier
institution has completed 49 years of service to the nation
and is involved in state-of-the-art R&D in niche areas of
toxicology which is evident from its top position in citation
per paper among the biological labs of CSIR.

to the charged minds and untiring efforts of scientists doing research in new emerging
areas, making a mark in the global contemporary cutting edge science. We continue to
contribute to CSIR Network Projects NanoSHE and INDEPTH, besides 15 other CSIR
Network projects, several grant-in-aid and sponsored projects. Five new members were
added this year to our team of scientists making it 61. A number of our scientists received
national and international recognition, served as expert members on important
committees and contributed to research by being editorial board members of high impact
journals.
We gratefully acknowledge the support extended by Prof. S.K. Brahmachari and Dr P.S.
Ahuja as Director Generals of CSIR. The direction and encouragement provided by Prof.
R. Kumar, Chairman, and other members of the research council, in taking up newer
challenges in research and expanding our scope of service to nation, is also humbly
acknowledged. We shall continue to strive hard to reach greater heights in toxicological
sciences and at the same time serve the nation to the best of our

(K.C. Gupta)
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Silymarin and melatonin-mediated changes in the expression of selected
genes in pesticide-induced Parkinsonism

Maneb & Paraquat
Silymarin + maneb & paraquat
Melatonin + maneb & paraquat

Cluster display showing the differentially expressed transcripts in the striatum of maneb and paraquat treated animals
in the presence of silymarin or melatonin. Red color indicates up-regulated while green color indicates downregulated transcripts.

from maneb and paraquat-induced Parkinsonism. The study examined silymarin- and
melatonin-mediated changes in the expression of selected genes in maneb- and paraquatinduced Parkinsonism employing mouse discover chips microarrays. The mice were
treated intraperitoneally (i.p.), daily, with silymarin (40 mg/kg) or melatonin (30 mg/kg)
for 9 weeks along with vehicles. Subsets of animals were also treated with maneb (30
mg/kg; i.p.) and paraquat (10 mg/kg; i.p.), twice a week, for 9 weeks. Whilst the
05

Annual Report 2013-14

Parkinson's disease (PD) is the second most unconcealed neurodegenerative disorder
labelled with motor impairments. Two pesticides, manganese ethylene-1,2bisdithiocarbamate (maneb) and 1,1'-dimethyl-4,4'-bipyridinium dichloride (paraquat),
together, are reported to increase the incidence of PD in humans and Parkinsonism in
mice. Conversely, silymarin and melatonin, two naturally-occurring antioxidants, rescue

RESEARCH HIGHLIGHTS
expression of genes in the striatum was determined by microarray, the expression of
randomly selected transcripts was validated by quantitative real-time polymerase chain
reaction (qRT-PCR). Combined maneb and paraquat treatment altered the expression of
several genes associated with apoptosis, inammation, cell-cycle, cell-signalling
pathways, etc. Silymarin and melatonin signicantly resisted the changes in the
expression of a few genes related to apoptosis, inammation, cell-cycle, cell-signalling,
etc. The expression patterns of seven randomly selected genes were analyzed by qRTPCR, which were found to follow the similar trends, as observed with microarray. The
results obtained from the study thus demonstrate that despite resemblances, silymarin and
melatonin differentially offset maneb- and paraquat-induced changes in the
transcriptome.
Singhal et al.; Molecular and Cellular Biochemistry; 2013; 384; 47-58

CYP2E1-mediated oxidative stress regulates HO-1 and GST expression
in maneb- and paraquat-treated rat polymorphonuclear leukocytes
The present study investigated the role of Cytochrome P4502E1 (CYP2E1) in maneb and
paraquat-induced oxidative stress in rat polymorphonuclear leukocytes (PMNs) and its
crosstalk with inducible nitric oxide synthase (iNOS)-mediated nitrosative stress and

Schematic representation of the pathway for maneb and paraquat-induced oxidative stress in rat PMNs illustrating
the involvement of CYP2E1, GSTA4-4 and iNOS and their link with Nrf2 and HO-1. Encircled '+' denotes
activation/induction while encircled '-' sign along with discontinuous line denotes inhibition.
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Ahmad et al.; Molecular and Cellular Biochemistry; 2014; 393; 209-222

Differentiating neurons derived from human umbilical cord blood stem
cells work as a test system for developmental neurotoxicity
Differentiating neuronal cells derived from human umbilical cord blood stem cells have
been used as an in vitro tool for the assessment of developmental neurotoxicity of
monocrotophos (MCP), an organophosphate pesticide. The differentiating cells were
exposed to MCP during the different stages of maturation, viz., days 2, 4, and 8, and
changes in the markers of cell proliferation, neuronal differentiation, neuronal injuries,
and receptors were studied. Authors found signicant up-regulation in the different
MAPKs, apoptosis, and neurogenesis markers and down-regulation in the cell
proliferation markers during neuronal differentiation. Authors further identied
signicant up-regulation in the expression of different MAPKs and proteins involved in
oxidative stress, apoptosis, and calpain pathways in the mid-differentiating cells exposed
to MCP. The upregulated levels of these proteins seem to be the main cause of alteration
during the differentiation process towards apoptosis as a ne-tuning of pro-apoptotic and
anti-apoptotic proteins are desirable for the process of differentiation without apoptosis.
The decreased acetylcholinesterase activity, dopaminergic, and cholinergic receptors and
07
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glutathione-S-transferase A4-4 (GSTA4-4)-linked protective effect, if any, and their
consequent links with nuclear factor erythoid 2-related factor 2 (Nrf2) activation and
heme oxygenase-1 (HO-1) expression. Rats were treated with/without maneb and/or
paraquat for 1, 2 and 3 weeks along with respective controls. Subsets of rats were also
treated with diallyl sulphide (DAS) or aminoguanidine (AG) along with respective
vehicle. PMNs of maneb- and paraquat-treated rats exhibited noteworthy augmentation
in reactive oxygen species (ROS), levels of lipid peroxidation (LPO) and 4-hydroxyl
nonenal (4-HNE) and superoxide dismutase (SOD) activity. However, maneb and
paraquat signicantly attenuated the reduced glutathione (GSH) and the
activity/expression of total GST and GST-pi. Maneb and paraquat increased the
expression/activity of CYP2E1, GSTA4-4, iNOS, Nrf2 and HO-1 and nitrite content.
CYP2E1 inhibitor, DAS noticeably alleviated maneb- and paraquat-induced ROS, LPO,
4-HNE, SOD, Nrf2 and HO-1, GST, GSH and GST-pi while iNOS, nitrite content and
GSTA4-4 levels were unchanged. Conversely, AG, an iNOS inhibitor, attenuated maneband paraquat-directed changes in nitrite, LPO, iNOS but it did not alter ROS, GSH, SOD,
GST, GST-pi, Nrf2, HO-1, CYP2E1 and GSTA4-4. The results demonstrate that CYP2E1
induces iNOS-independent free radical generation and subsequently modulates Nrf2dependent HO-1 and 4-HNE-mediated GST expression in maneb- and paraquat-treated
PMNs.
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increased acetylcholine levels in the differentiating neuronal cells indicate the
vulnerability of these cells towards MCP induced neurotoxicity. These data conrms that
differentiating neuronal cells derived from human umbilical cord blood stem cells could
be used as a powerful tool to assess the developmental neurotoxicity in human beings.
Kashyap et al.; Molecular Neurobiology; 2014; doi:10.1007/s12035-014-87167

Monocrotophos induces the expression and activity of xenobiotic
metabolizing enzymes in pre-sensitized cultured human brain cells
The expression and metabolic prole of cytochrome P450s (CYPs) is largely missing in
human brain due to non-availability of brain tissue. Authors attempted to address the
issue by using human brain neuronal (SH-SY5Y) and glial (U373-MG) cells. The
expression and activity of CYP1A1, 2B6 and 2E1 were carried out in the cells exposed to
CYP inducers viz., 3-methylcholanthrene (3-MC), cyclophosphamide (CPA), ethanol
and known neurotoxicant- monocrotophos (MCP), a widely used organophosphorous
pesticide. Both the cells show signicant induction in the expression and CYP-specic
activity against classical inducers and MCP. The induction level of CYPs was
comparatively lower in MCP exposed cells than cells exposed to classical inducers. Preexposure (12 h) of cells to classical inducers signicantly added the MCP induced CYPs
expression and activity. The ndings were concurrent with protein ligand docking
studies, which show a signicant modulatory capacity of MCP by strong interaction with
CYP regulators-CAR, PXR and AHR. Similarly, the known CYP inducers -3-MC, CPA
and ethanol have also shown signicantly high docking scores with all the three studied
CYP regulators. The expression of CYPs in neuronal and glial cells has suggested their
possible association with the endogenous physiology of the brain. The ndings also
suggest the xenobiotic metabolizing capabilities of these cells against MCP, if received a
pre-sensitization to trigger the xenobiotic metabolizing machinery. MCP induced CYPspecic activity in neuronal cells could help in explaining its effect on neurotransmission,
as these CYPs are known to be involved in the synthesis/transport of the
neurotransmitters. The induction of CYPs in glial cells is also of signicance as these
cells are thought to be involved in protecting the neurons from environmental insults and
safeguard them from toxicity. The data provides better understanding of the metabolizing
capability of the human brain cells against xenobiotics.
Tripathi et al.; PLoS One; 2014; 9; e91946

Design, synthesis and in vitro evaluation of 18β-glycyrrhetinic acid
derivatives for anticancer activity against human breast cancer cell line
MCF-7
In the present work, a QSAR model was derived by multiple linear regression method for
08
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Yadav et al.; Current Medicinal Chemistry; 2014; 21; 1160-1670

SOCS3 dictates the transition of divergent time-phased events in
granulocyte TNF-signalling
Tumor-necrosis factor-α (TNF-α)-driven nuclear factor-kB (NF-kB) activation and
apoptosis are opposing pathways; the growing recognition of these conicting roles of
TNF-α is perplexing. Work carried out in the Immunobiology Division demonstrates that
inammation and apoptosis are time-phased events following TNF-α signaling and that
the emergence of suppressor of cytokine signaling 3 (SOCS3) expression limits the
ongoing NF-kB activation and promotes apoptosis; further, an altered view of how
inammatory diseases are initiated and sustained has been demonstrated. In vitro, TNF-α
(50 ng/ml) induced granulocyte SOCS3 protein, inhibited nuclear accumulation of the
p65NF-kB subunit and enhanced apoptosis, as shown by DNA laddering, annexin V
positivity, and overexpression of caspase-3 and Bax in the late phase, whereas the early
phase was marked by NF-kB activation. Conversely, SOCS3 knockdown by small
interfering RNA (siRNA) inhibited granulocyte apoptosis and enhanced nuclear
accumulation of p65 and 5-lipooxygenase expression in the late phase of TNF-α
signaling. As apoptosis is associated with SOCS3 abundance, the authors suggest that
these divergent TNF-α-driven events are time-phased, interconnected, opposing control
mechanisms and one of the central features through which the immune system resolves
pulmonary inammation. Dysregulation may initiate mucosal inammation, thus
changing the landscape of asthma therapy.
Chhabra et al.; Cellular & Molecular Immunology; 2014; 11; 105-116
09
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the prediction of anticancer activity of 18β-glycyrrhetinic acid derivatives against the
human breast cancer cell line MCF-7. The QSAR model for anti-proliferative activity
2
2
against MCF-7 showed high correlation (r =0.90 and rCV =0.83) and indicated that
chemical descriptors namely, dipole moment (debye), steric energy (kcal/mole), heat of
formation (kcal/mole), ionization potential (eV), LogP, LUMO energy (eV) and shape
index (basic kappa, order 3) correlate well with activity. The QSAR virtually predicted
that active derivatives were rst semi-synthesized and characterized on the basis of their
1H and 13C NMR spectroscopic data and then were in-vitro tested against MCF-7 cancer
cell line. In particular, octylamide derivative of glycyrrhetinic acid GA-12 has marked
cytotoxic activity against MCF-7 similar to that of standard anticancer drug paclitaxel.
The biological assays of active derivative selected by virtual screening showed
signicant experimental activity.
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Isolation and characterization of microglia from adult mouse brain:
selected applications for ex-vivo evaluation of immunotoxicological
alterations following in-vivo xenobiotic exposure
Microglia plays dual role in neuroprotection as well as in neurodegeneration and thus
occupies the focal interest in neurodegenerative disease research. In-vitro studies either
by using cell lines or neonatal mouse primary microglia correlated xenobiotic induced
microglial activation and neuronal death. However, these in-vitro studies cannot portray
the in-vivo scenario. Therefore, environmental pollutant induced in-vivo alteration in
microglial function can be best
assessed by ex-vivo analysis, which
is not well in use because of
limitations in isolation procedure.
Therefore, in the rst part of the
study authors describe an optimized
isolation procedure and characteri zation of isolated cells. The second
part of the study demonstrates the
utility of the isolated cells in
evaluation of immunotoxicological
alterations following arsenic, as a
model xenobiotic, exposure. Purity
of the isolated microglia were
checked by immunostaining of
microglial (Cd11b and Cd68) and
nonmicroglial (GFAP) markers.
Immunostaining of activation
marker, Iba1 proves that cells were
not activated during the isolation
procedure. Microglia yield and
viability from treated group shows
no signicant alterations compared
to control group. Proinammatory
cytokines (IL-6 and TNF-α)
were up regulated following
arsenic treatment as in case of
LPS stimulated group without
Flow chart displaying protocol
10
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Singh et al.; Chemical Research in Toxicology; 2014; 27; 895−903

CDK5-induced p-PPARγ(Ser 112) downregulates GFAP via PPREs in
developing rat brain: effect of metal mixture and troglitazone in
astrocytes
The peroxisome proliferator-activated receptor gamma (PPARγ), a group of ligandactivated transcriptional factors, is expressed in glial brillary acidic protein (GFAP)immunoreactive astrocytes. Here, authors investigated the role of PPARγ in regulating
GFAP, using a mixture of As, Cd and Pb (metal mixture, MM) that induce apoptosis and
aberrant morphology in rat brain astrocytes. Authors observed a phospho PPARγ (ser112)
(p-PPARγ (S112)-mediated down-regulation of GFAP in the MM-exposed astrocytes.

As+Cd+Pb as well as the PPAR agonist, troglitazone (TZ), causes genomic repression of astrocyte marker, glial
brillary acidic protein (GFAP), via a binding to IR 10 and DR1 sites of GFAP- response element. The non –genomic
sequence is p-EPK p-JNK CDK5 pPPAR that directly binds to IR10 and DR10 to mediate repression

11
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alterations in anti-inammatory IL-10. Phagocytic potential was affected signicantly
following arsenic exposure without alteration in viability. Thus, our protocol can be
prociently used for quick isolation of primary microglia from adult mouse brain without
altering their activation status and most importantly the isolated cells can be of aid to exvivo evaluation of immunotoxicological alterations.

RESEARCH HIGHLIGHTS

Authors validated this using pure PPARγ agonist, troglitazone (TZ). As reported with
MM, TZ induced astrocyte damage owing to reduced GFAP. In silico analysis in the noncoding region of GFAP gene revealed two PPARγ response elements (PPREs); inverted
repeat 10 (IR10) and direct repeat 1 (DR1) sequences. Gel shift and CHIP assays
demonstrated enhancement in the binding of p-PPARγ (S112) to the sequences, and
luciferase reporter assay revealed strong repression of GFAP via PPREs, in response to
both MM and TZ. This indicated that suppression in GFAP has indeed occurred through
direct regulation of these elements by p-PPARγ (S112). Signaling studies proved that
MM, as well as TZ, activated the cyclin dependent kinase 5 (CDK5) and enhanced its
interaction with PPARγ resulting in increased p-PPARγ (S112). The p-CDK5 levels were
dependent on proximal activation of ERK1/2 and down-stream JNK. Taken together,
these results are the rst to delineate down-regulation of GFAP through genomic and
non-genomic signaling of PPARγ. It also brings forth a resemblance of TZ with MM, in
terms of astrocyte disarray in the developing brain.
Rai et al.; Cell Death Disease; 2014; 5; e1033

Cooperative gene regulation by microRNA pairs – identiﬁcation and
analysis in a computational workﬂow
MicroRNAs (miRNA) are an integral part of gene regulation at the post-transcriptional
level and they can modulate cell function by regulating critical target genes. Therefore,
their dysregulation can lead to the emergence and progression of diseases. Recently, it
was shown that miRNA pairs can repress the translation of a target mRNA in a
cooperative manner, which leads to an enhanced effectiveness and specicity in target
repression. In their own previous work authors have analysed this phenomenon and
validated it for the case of p21 which is regulated by miRNA-93 and miR-572. Authors
found that cooperating miRNAs facilitate distinctive and ne-tune gene expression
patterns and they can efciently buffer transcriptional noise. However, it remains to be
elucidated if more occurrences of this phenomenon exists. Therefore, the authors
developed a general workow for the prediction and analysis of cooperating miRNAs and
their mutual targets, which they refer to as RNA triplexes in this paper. The workow
includes the miRNA target sites prediction; triplex 2D and 3D structure analysis;
molecular dynamics simulations for triplex energy proling; and kinetic model
simulations for target repression efciency determination. In a case study authors
analysed the complete human genome in order to identify putative target genes that form
RNA triplexes with two cooperating miRNAs. Present results suggest that the described
phenomenon is a frequent mechanism for the enhanced target repression by pairs of
miRNAs. Authors found compelling evidences that repression efcacy is ensured
12
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Schmitz et al.; Nucleic Acids Research; 2014; doi: 10.1093/nar/gku465

Workow diagram of miRNA cooperativity. The diagram shows six steps that authors propose for the identication
of gene targets that are efciently regulated by two cooperating miRNAs. In each step the diagram indicates the
approach used and the expected results. By advancing towards the end of the workow only the most signicant
candidates from the initial set will remain.

13
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through preserved seed binding, while the efciency is determined by the triplex structure
and stability. In this context, authors also discovered that triplex formation can
compensate unstable miRNA-target hybrids. To make the results available to the public
authors have designed a database named as TriplexRNA. The database contains all
predicted human target genes of synergistic miRNA regulation, including graphical
illustrations of triplex secondary structures, their Gibbs free energies (i.e., triplex free
energies) and predicted equilibrium concentrations.
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Computational studies to predict molecular targets of 2,3-pentanediol
isolated from Curcuma amada for its antiaging activities
An endophytic fungus was isolated from the rhizomes of Curcuma amada
(Zingiberaceae), which was identied as Fusarium oxysporum on the basis of its
morphological and molecular characters. Chromatographic separation and spectroscopic
analysis of the fungal metabolite (chloroform extract) led to the identication of one pure
compound having molecular formula C5H12O2, i.e., 2,3-pentanediol. Activity analysis of
this compound demonstrated improved antiaging (antioxidant, thermotolerance)
properties against Caenorhabditis elegans, in comparison to a similar, commercially
available molecule i.e., 1,5-pentanediol. In silico evaluation of these molecules against
common as well as unique targets corroborated better antiaging potential of 2,3pentanediol in comparison to that of 1,5-pentanediol. Both these molecules shared two
common protein targets, i.e., Mitogen-activated protein kinase 14 (MAPK14) and 3phosphoinositide-dependent protein kinase 1 (PDPK-1). Moreover, 2,3-pentanediol
demonstrated very high specicity for caspase-3 and vitamin D3 receptor (VDR) and
shared the same binding cavity as that of vitamin D. VDR is already known to control the
expression of antiaging klotho gene in mouse and human renal cells and as 2,3pentanediol share the same binding cavity that of vitamin D, its probable role in
controlling the expression of antiaging genes is clearly evident.
Tiwari et al.; Protoplasma; 2014; 251; 1089-1098

Interaction of 2,3-pentanediol (red) and 1,5-pentanediol (green) with MAPK14. Only the binding cavity of
MAPK14 is shown. The binding cavity surface is generated around the ligands and colored on the basis of
interpolated charges. The hydrogen bonds are also shown with green dotted lines

14
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Mathematically derived body volume and risk of musculoskeletal pain
among housewives in North India

Adverse respiratory health and hematological alterations among
agricultural workers occupationally exposed to organophosphate
pesticides: a cross-sectional study in north India
Non-protective work practices followed by farm workers during spraying of pesticides
lead to occupational exposure among them. This study was designed to explore the
respiratory health and hematological prole of agricultural workers occupationally
exposed to OP pesticides. A cross sectional study was undertaken among 166 pesticide
sprayers working in mango orchards of Lucknow district in North India compared with
77 controls to assess the respiratory illness, lung functions, cholinesterase levels and
hematological prole. A questionnaire based survey and clinical examination for
respiratory health were conducted among study subjects. Lung function test was
conducted among study subjects using a spirometer. Cholinesterase level as a biomarker
of OP pesticides and hematological prole of study subjects were investigated in the
laboratory following the standard protocols. Overall respiratory morbidity observed
among exposed subjects was 36.75%. Symptoms for respiratory illness like dry cough,
productive cough, wheezing, irritation of throat and blood stained sputum were found to
15
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Global Burden of Disease Study 2010 demonstrates the impact of musculoskeletal
diseases as the second greatest cause of disability globally in all regions of the world. The
study was conducted to determine the role of mathematically derived body volume (BV),
body volume index (BVI), body mass index (BMI), body surface area (BSA) and body
fat % (BF %) on musculoskeletal pain (MSP) among housewives in National Capital
Region (NCR). A cross sectional study was undertaken among 495 housewives from
Gurgaon and New Okhla Industrial Development Area (NOIDA) in National Capital
Region (NCR), New Delhi, India. The study includes questionnaire survey, clinical
examination and body composition monitoring among housewives. A signicantly
higher BMI, BVI, BV and BSA were observed in subjects with MSP as compared to those
who had no MSP. This was also true for subjects with pain in knee for BMI category for
overweight. Subjects with pain in limbs had signicantly high BMI and BVI as compared
to subjects with no MSP. A signicant positive correlation of age with BMI, BVI, BV and
BSA was observed among subjects having no MSP denoting a direct relationship of age
and these body factors. The prevalence of MSP among housewives is associated with
increasing age, BMI and BVI. This can possibly be used for formulating a strategy for
prevention of MSP.
Bihari et al.; PLoS One; 2013; 8; e80133
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be signicantly more (p<0.05) among pesticide sprayers than controls. Lung function
parameters viz. PEFR, FEV1, %PEFR predicted, %FEV1 predicted and FEV1/FVC were
found to be signicantly decreased (p<0.05) among pesticide sprayers as compared to
controls. Exposure wise distribution of respiratory illness and lung functions among
pesticide sprayers show that the exposure duration signicantly elevates (p<0.05) the
respiratory problems and signicantly decreases (p<0.001) lung functions among
pesticide sprayers. Activities of acetylcholinesterase and butyrylcholinesterase were
found to be signicantly depleted (p<0.001) among pesticide sprayers as compared to
controls which show the exposure of OP pesticides among them. The hematological
prole viz. RBC, WBC, monocytes, neutrophils, MCV, MCH, MCHC and platelet count
were signicantly altered (p<0.001) in pesticide sprayers when compared to controls.
This study shows that unsafe occupational exposure of OP pesticides causes respiratory
illness, decreased lung functions and hematological alterations among pesticide sprayers.
Fareed et al.; PLoS One; 2013; 8; e69755

Singlet oxygen mediated DNA damage induced phototoxicity by
ketoprofen resulting in mitochondrial depolarization and lysosomal
destabilization
Ketoprofen (KP) is a widely used nonsteroidal anti-inammatory drug for the treatment
of osteoarthritis and various rheumatic diseases. Currently, KP is applied topically on
skin as gel to treat symptoms of pain and inammation. Authors have studied the
photomodication of KP under natural environmental conditions. KP generates reactive
oxygen species (ROS) like ¹O through Type-II photodynamic reaction. ¹O mediated
2'-dGuO photodegradation, single and double strand breakage were signicantly induced
by photosensitized KP under sunlight/UV-R exposure. Signicant intracellular ROS
generation was measured through DCF-DA uorescence. Linoleic acid
photoperoxidation and role of ¹O were substantiated by using specic quencher like
sodium azide. KP induced cell cycle arrest in G2/M phase and cell death through MTT
assay. Authors found apoptosis as a pattern of cell death which was conrmed through
caspase-3 activation, cytochrome-C release from mitochondria, up-regulation of Bax
protein and phosphatidylserine translocation. RT-PCR result strongly supports authors
view point of apoptotic cell death through up-regulation of p21 and pro-apoptotic Bax
genes expression. Mitochondrial depolarization and lysosomal destabilization were also
parallel to apoptotic process. Therefore, much attention should be paid to the topical
application of KP and sunlight exposure in the light of skin related photosensitivity and
cancers.
Ray et al.; Toxicology; 2013; 314; 229-237
16

SYSTEMS TOXICOLOGY & HEALTH RISK ASSESSMENT

Photosensitized meﬂoquine induces ROS-mediated DNA damage and
apoptosis in keratinocytes under ambient UVB and sunlight exposure
The present study illustrates the photosensitizing behavior of meoquine (MQ) in human
skin keratinocytes under ambient doses of UVB and sunlight exposure. Photochemically,
MQ generates reactive oxygen species (ROS) such as superoxide radical, hydroxyl
radical, and singlet oxygen through photodynamic reactions, which caused
photooxidative damage to DNA and formed localized DNA lesions like cyclobutane
pyrimidine dimers. Photosensitized MQ reduced the viability of keratinocytes upto 25 %.
Signicant level of intracellular ROS generation was estimated through uorescence
probe DCF-H2. Increased apoptotic cells were evident through AO/EB staining and
phosphatidyl serine translocation in cell membrane. Single-stranded DNA damage was
marked through single-cell gel electrophoresis. Mitochondrial membrane depolarization
and lysosomal destabilization were evident. Upregulation of Bax and p21 and
downregulation of Bcl-2 genes corresponded to protein levels and supported apoptotic
17
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Illustration of parameters affected during phototoxicity of ketoprofen
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cell death of keratinocyte cells. In addition, hallmarks of apoptosis and G2/M phase cell
cycle arrest were conrmed through ow cytometry analysis. Findings suggest that MQ
may damage DNA and produce DNA lesions which may induce differential biological
responses in the skin on brief exposure to sunlight.
Yadav et al.; Cell Biology and Toxicology; 2014; 30; 253-268

Cellular and molecular mechanism of oﬂoxacin induced apoptotic cell
death under ambient UV-A and sunlight exposure.
Ooxacin (OFLX) is a racemic mixture of levooxacin which revealed phototoxicity in
patients exposed to sunlight after medication. Here, authors have addressed the possible
cellular and molecular mechanisms of OFLX induced apoptosis under ambient UV-A and
sunlight exposure using HaCaT cell line as a model. The results show photodegradation

Photodegradations spectra of OFLOX(25mgml) under UV-A(1.5 and 2.2 mW/cm2) irradiation for 1-2 hrs.

and formation of three photo-products of OFLX by LC-MS/MS under ambient intensities
of UV-A (1.5 and 2.2 mW/cm2 and sunlight. OFLX produced ¹O2, O2.-, and OH. radicals
via type-II- and type-I-dependent reaction mechanism, which were corroborated by its
18
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Dwivedi et al.; Free Radical Research; 2014; 48; 333-346

Reversibility of changes in brain cholinergic receptors and acetylcholinesterase activity in rats following early life arsenic exposure
In view of the increasing incidences of arsenic induced health effects and the
vulnerability of the developing brain to its toxic effects, studies have been carried out to
investigate the mechanism of arsenic induced cholinergic alterations and understand if
such changes are persistent or transient, on withdrawal of arsenic exposure. Male rats
were exposed to arsenic (2 mg/kg or 4 mg/kg body weight, p.o) from post-lactational day
PD 22 to PD59, and the effect on selected behavioral and neurochemical end points
associated with cholinergic functions was assessed on PD60 and PD90. Decrease in the
binding of muscarinic-cholinergic receptors in frontal cortex (26%, 43%) and
hippocampus (21%, 34%) associated with reduced CHRM2 mRNA levels,
acetylcholinesterase activity and expression of ChAT and PKC β-1 was observed in
arsenic exposed rats on PD60 as compared to controls. Spatial learning and memory and
muscle strength were affected following arsenic exposure in rats on PD60 and associated
with arsenic induced cholinergic alterations. Enhanced oxidative stress associated with
increased expression of proapoptotic proteins and decreased expression of anti-apoptotic
proteins was distinct in both frontal cortex and hippocampus following arsenic exposure
in rats on PD60. The cholinergic alterations and other neurochemical modications were
found to be linked to increased arsenic levels in frontal cortex (1.39, 3.90-fold) and
hippocampus (3.23, 5.48-fold) on PD60. Although a trend of recovery was observed both
in behavioral and neurochemical endpoints on withdrawal of arsenic exposure on PD90,
the results indicate that continuous arsenic exposure may have detrimental effects.
Chandravanshi et al.; International Journal of Developmental Neuroscience; 2014; 34;
60–75
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specic quenchers. 2'-dGuO degradation in photochemical and % tail DNA formation in
cell line using comet test advocated the genotoxic potential of OFLX. Photocytotoxic
assays (MTT and NRU) revealed the considerable decline in cell viability by OFLX.
OFLX triggeres apoptosis, proved by cell cycle, Annexin V/PI double staining along with
acridine orange (AO)/ethidium bromide (EB) and Hoechst staining as well as caspase-3
activity by colorimetric assay. OFLX induced lysosomal disruption and mitochondrial
membrane destabilization which was conrmed through uorescence staining with
AO/JC-1. OFLX signicantly upregulates the expression of p21 and bax genes. In
conclusion, the study revealed that photosensitized OFLX induced apoptosis via ROSmediated DNA damage, destabilization of lysosomal, mitochondrial membrane and
upregulation of p21, bax, and caspase-3 genes.
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Unraveling the mechanism of neuroprotection of curcumin in arsenic
induced cholinergic dysfunctions in rats
Earlier, authors found that arsenic induced cholinergic decits in rat brain could be
protected by curcumin. In continuation to this, the present study is focused to unravel the
molecular mechanisms associated with the protective efcacy of curcumin in arsenic
induced cholinergic decits. Exposure to arsenic (20 mg/kg body weight, p.o) for 28 days
in rats resulted in decreased expression of CHRM2 receptor gene associated with
mitochondrial dysfunctions, as evident by decrease in the mitochondrial membrane
potential, activity of mitochondrial complexes and enhanced apoptosis both in the frontal
cortex and hippocampus in comparison to controls. The ultrastructural images of
hippocampus and frontal cortex in arsenic exposed rats, assessed by transmission
electron microscope, exhibited loss of myelin sheath and distorted cristae in the
mitochondria at both these regions as compared to controls. Simultaneous treatment with
arsenic (20 mg/kg body weight, p.o) and curcumin (100 mg/kg body weight, p.o) for 28
days in rats was found to protect against arsenic induced changes in the mitochondrial
membrane potential and activity of mitochondrial complexes both in frontal cortex and
hippocampus. Alterations in the expression of pro- and anti-apoptotic proteins and
ultrastructural damage in the frontal cortex and hippocampus following arsenic exposure
were also minimal / negligible in rats simultaneously treated with arsenic and curcumin.
The data of the present study reveals that curcumin could protect against arsenic induced
cholinergic decits by modulating the expression of pro- and anti-apoptotic proteins in
the brain. More interestingly, arsenic induced functional and ultrastructural changes in
the brain mitochondria were also minimized by curcumin.
Srivastava et al.; Toxicology and Applied Pharmacology; 2014; 279; 428–440

Similarities in lindane induced alterations in cytochrome P450s and
associated signaling events in peripheral blood lymphocytes and brain
Oral administration of different doses (2.5, 5.0, 10 or 15 mg/kg for 5 days) of lindane for
different durations of time (4, 15 or 21 days) to the wistar rats was found to produce a
similar dose and time dependent increase in the activity of cytochrome P450 dependent 7Ethoxyresorun-O-deethylase (EROD), 7-pentoxyresorun-O-dealkylase (PROD) and
N-nitrosodimethylamine demethylase (NDMA-d) in brain and freshly prepared
peripheral blood lymphocytes (PBL) isolated from rats treated with lindane. The
magnitude of induction in CYP enzymes was several folds less in PBL when compared to
the brain. As observed in the brain, RT-PCR and western Immunoblotting have
demonstrated that this increase in the CYP enzymes in PBL is due to the increase in the
20
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Khan et al.; Food & Chemical Toxicology; 2013; 60; 318-327

Gene expression proﬁling of candidate genes in peripheral blood
lymphocytes for predicting toxicity of diesel exhaust particles
To validate gene expression proling of peripheral blood mononuclear cells (PBMCs) as a
surrogate for monitoring tissue expression, the present study using RT-PCR based Taqman
low density array (TLDA) was initiated to investigate similarities in the mRNA expression
of target genes, altered by exposure to diesel exhaust particles (DEPs), in freshly prepared
PBMCs and lungs. Adult Wistar rats were treated transtracheally with single dose of 7.5,
15- or 30 mg/kg of DEP and sacriced 24 hours later. Blood and lungs were immediately
taken out and processed for RT-PCR. DEP treatment induced a similar pattern of increase in
the expression of polycyclic aromatic hydrocarbon responsive cytochrome P450s (CYPs),
the phase II enzymes and their associated transcription factors in both, lungs and PBMCs,
at all the doses. Similar to that seen in lungs, a dose dependent increase was observed in the
expression of genes involved in inammation such as cytokines, chemokines and adhesion
molecules in PBMCs. The expression of various genes involved in DNA repair and
apoptosis were also increased in a dose dependent manner in PBMCs and lungs. The
present TLDA data indicating similarities in the responsiveness of candidate genes,
involved in the toxicity of DEP, in PBMCs with the lungs after exposure to DEP has
demonstrated that expression proles of genes in PBMCs could be used as a surrogate for
monitoring the acute toxicity of ne and ultrane particulate matter present in vehicular
emissions.
Srivastava et al.; Free Radical Biology & Medicine; 2014; 34; 60-75

Regulatory triangle of neurodegeneration, adult neurogenesis and
microRNAs
MicroRNAs (miRNAs) has emerged as a new class of RNA molecules which are short in
length, less in number but play bigger role in regulation of cellular events. miRNAs keep
cellular homeostasis in tight control by ne tuning expression of protein coding genes at
post-transcriptional level. Neurogenesis and neurodegeneration are two complex
21
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mRNA expression of CYP1A, CYP2B and 2E1 isoenzymes. Further, similarities in
activation of ERK and JNK MAP kinases and c-jun were also observed in the blood
lymphocytes or brain isolated from rats treated with lindane. This data providing
quantitative evidence for similarities in the induction of CYPs and activation of MAP
Kinases in freshly prepared PBL isolated from rats exposed to lindane has led us to suggest
that CYP expression proles in PBL could be used as a surrogate to monitor the exposure to
and toxicity of environmental chemicals.
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processes which are regulated by dynamic expression of regulatory proteins like
transcription factors and signaling proteins. Evidence is accumulating that expression of
miRNAs plays major role in fate determination of neuronal cells undergoing
neurogenesis or neurodegeneration. Neurodegeneration induced either by genetic factors
or environmental chemicals results in development of neurodegenerative disorders like
Parkinson's or Alzheimer's. With increasing acceptance of adult neurogenesis, it seems
possible that inducing neurogenesis in adult brain can help in ghting neurodegenerative
disorders. Regulatory RNA molecules, like miRNAs are presenting them as potential
therapeutic targets for inducing neurogenesis and controlling neurodegeneration. In the
current review, authors are exploring the link between neurodegeneration and adult
neurogenesis regulation by focusing on miRNAs.
Singh et al.; CNS & Neurological Disorders - Drug Targets; 2014; 13; 96-103

Polymorphism in drug metabolizing enzymes and risk of head & neck
cancer: Evidence for gene-gene and gene-environment interaction
A case-control study involving 750 cases with squamous-cell carcinoma of the head and
neck (HNSCC) and an equal number of healthy controls was initiated to investigate the
association of polymorphism in drug metabolizing cytochrome P450 1A1 (CYP1A1),
CYP1B1, CYP2E1 and glutathione S-transferase M1 (GSTM1) with the risk of
developing cancer. Attempts were also made to identify the role and nature of gene-gene
and gene-environment interactions in modifying the susceptibility to HNSCC.
Polymorphism in drug metabolizing CYPs or GSTM1 showed modest association with
the cancer risk. However, cases carrying haplotypes, with variant alleles of both
CYP1A1*2A and *2C or CYP1B1*2 and *3 or CYP2E1*5B and *6 were at signicant
risk of developing HNSCC. Likewise, cases carrying a combination of variant genotypes
of CYPs and GSM1 (null) were at higher risk (up to 5-fold) of developing the cancer.
HNSCC risk also increased several-fold in cases carrying variant genotypes of CYPs,
who were regular tobacco smokers (8-18 fold), or tobacco chewers (3-7 fold), or alcohol
users (2-4 fold). Statistical analysis revealed a more than multiplicative interaction
between combinations of the variant genotypes of CYPs and GSTM1 (null) and between
variant genotypes and tobacco smoking or chewing or alcohol consumption, in both
case-control and case-only designs. The data thus suggests that though polymorphism in
carcinogen-metabolizing CYPs may be a modest risk factor for developing HNSCC,
gene-gene and gene-environment interactions play a signicant role in modifying the
susceptibility to HNSCC.
Maurya et al.; Environmental & Molecular Mutagenesis; 2014; 55; 134-144
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Neuroprotective potentials of neurotrophin rich olfactory ensheathing
cells conditioned media against 6-OHDA induced oxidative damage

Neuroprotection by OEC CM involved restoration of Bcl 2: Bax. Expression of the proteins levels of Bcl2: Bax in SHSY5Y cells exposed to 6OHDA (100 mM for 24 h) alone or in the presence of OEC CM were analyzed by western blot.
Density values were expressed as mean ± S.E. (n=3) of the corresponding proteins; *p< 0.05 a; versus control b; versus
6OHDA . (c-k) Expression of cytochrome c (red) in TH + ve cells (green) a post 24-h exposure to 100 mM6OHDA alone
for or in presence of OEC CM was visulized under uorescent microscope. Control SH-SY5Y cells (f) showed no
cytochrome c release as indicated by punctuated cytosolic cytochrome c immunostaining (arrow head).
6 OHDA-exposed SH SY5Ycell (g) showed clustered and diffused pattern of cytochrome c staining (arrow head).
Presence of OEC CM (h) did not show the clustered and diffused release pattern, rather a punctuated cytocrome c was
observed. Scale bar c-k 20m m.
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On the basis of recent reports, authors propose that impaired neurotrophin signaling
(PI3k/Akt), low antioxidant levels, and generation of reactive oxygen species (ROS)
conjointly participate in the progressive events responsible for the dopaminergic cell loss
in Parkinson's disease (PD). In the present study authors tried to target these decits
collectively through multiple neurotrophic factors (NTFs) support in the form of
Olfactory Ensheathing Cell's Conditioned Media (OEC CM) using human SH-SY5Y
neuroblastoma cell line exposed to 6 hydroxydopamine (6OHDA). 6OHDA exposure
induced oxidative stress-mediated apoptotic cell death viz. enhanced ROS generation,
diffused cytosolic Cytochrome c (Cyt c), and impaired Bcl-2: Bax levels along with
decrease in GSH content. These changes were accompanied by loss in Akt
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phosphorylation and TH levels in SH-SY5Y cells. OEC CM signicantly checked
apoptotic cell death by preserving pAkt levels which coincided with enhanced GSH and
suppressed oxidative injury. Functional integrity of OEC CM supported cells was evident
by maintained tyrosine hydroxylase (TH) expression. Intercepting Akt signaling by
specic inhibitor LY294002 blocked the protective effect. Taken together ndings
provide important evidence that the key to protective effect of multiple NTF support via
OEC CM is enhanced Akt survival signaling which promotes antioxidant defense leading
to suppression of oxidative damage.
Shukla et al.; Free Radical Research; 2014; 48; 560-571
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Instances of sustained oxidative activity have been shown to involve dysregulation of
Nrf2-mediated transcriptional induction; however, mechanisms warranting Nrf2repression remain unclear. In this study, using primary rat hepatocytes, authors have
attempted to identify factors that may negatively inuence Nrf2 survival pathway.

Akt inhibition induces oxidative stress due to perturbed antioxidant balance. Hepatocytes were treated with varying
concentrations of LY294002 (10–50 mM) for 30 min. (a) Alteration in enzyme activities of TrxRed, GR, GPx, GST
and NQO1 was assessed in LY294002-stressed hepatocytes. (b) Sub-cellular GSH levels assessed using uorescence
microscopy of CMFDA-stained hepatocytes treated with 30 mM and 50 mM LY294002 for 30 min; ROS generation
was assessed by (c) FACS analysis of DCF-stained cells and (d) uorimetric estimation of Ethidium/DHE
uorescence ratio. (e) Alteration of mitochondrial membrane potential assessed by JC-1 staining of LY294002treated hepatocytes The micrographs represent images obtained after merging of red and green uorescence
channels. *P 0.05 compared with control
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Essential Role of PH domain and leucine rich repeat protein
phosphatase2 in Nrf2 suppression via modulation of Akt/GSK3β/Fyn
kinase axis during oxidative hepatocellular toxicity
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Though studies indicate a conspicuous association between Akt and Nrf2, a conrmatory
link between the two is unaddressed. On inhibiting PI3K/Akt pathway, authors observed
compromised activities of antioxidant and detoxication enzymes culminating in
oxidative cytotoxicity. This was accompanied by reduced nuclear retention of Nrf2 and

Disturbed redox balance sends signals to the Nrf2 co-ordinated defense system via pathways involving Akt (left panel).
Activated Akt inactivates GSK3b by phosphorylating its Ser9 residue. This results in inactivation of Fyn kinase which
relieves ubiquitination-mediated Nrf2 suppression and thereby reinforces cell defense mechanism. An event of
toxic/oxidative insult may trigger signalling pathways leading to PHLPP2 induction that selectively downmodulates
Akt Ser473 phosphorylation (right panel). This lifts the repression imposed by Akt on GSK3b activity, which
phosphorylates and hence activates Fyn kinase resulting in Nrf2 degradation.

its ARE binding afnity, increased Nrf2 ubiquitination and concurrent decline in its
downstream targets. Moreover, Akt inhibition enhanced nuclear translocation as well as
phosphorylation of Fyn kinase, an enzyme linked to Nrf2 degradation, by relieving
GSK3β from phosphorylation-mediated repression. The involvement of Akt and Fyn
kinase in inuencing Nrf2 signaling was further conrmed in oxidatively-stressed
hepatocytes by employing tert-butyl hydroperoxide (tBHP). tBHP-induced decrease in
Nrf2 levels was associated with enhanced Fyn kinase phosphorylation, Fyn kinase
28
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Rizvi et al.; Cell Death & Disease; 2014; 5; e1153

FoxO proteins' nuclear retention and BH3-only protein Bim induction
evoke mitochondrial dysfunction-mediated apoptosis in berberinetreated HepG2 cells
Mammalian forkhead-box family members belonging to 'O' category (FoxO) manipulate
a plethora of genes modulating a wide array of cellular functions including cell cycle
regulation, apoptosis, DNA damage repair and energy metabolism. FoxO overexpression and nuclear accumulation has been reported to show correlation with hindered
tumor growth in-vitro and size in-vivo, while FoxO's downregulation via PI3K/Akt
kinase pathway has been linked with tumor promotion. In this study, authors have
explored for the rst time intervention of berberine, a plant derived isoquinoline alkaloid,
with FoxO family proteins in hepatoma cells. It was observed that berberine signicantly
upregulated the mRNA expression of both FoxO1 and FoxO3a. Their phosphorylationmediated cytoplasmic sequestration followed by degradation was prevented by
berberine-induced down-modulation of PI3K/Akt/mTOR pathway which promoted
FoxO nuclear retention. PTEN, a tumor suppressor gene and negative regulator of
PI3K/Akt axis was upregulated while phosphorylation of its Ser380 residue (possible
mechanism of PTEN degradation) was signicantly decreased in berberine treated
HepG2 cells. Exposure to berberine induced signicant increase in transcriptional
activity of FoxO, as shown by GFP reporter assay. FoxO transcription factors effectively
heightened BH3-only protein Bim expression, which in turn, being a direct activator of
pro-apoptotic protein Bax, altered Bax/Bcl-2 ratio culminating into mitochondrial
dysfunction, caspases activation and DNA fragmentation. In addition, a correlation
between oxidative overload and FoxO's nuclear accumulation via JNK activation was
29
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nuclear translocation and decreased levels of phosphorylated GSK3β(Ser9) in a timedependent manner. Interestingly, tBHP induced site-specic deactivation of Akt since
only Akt (Ser473) phosphorylation was observed to be affected. Further, protein
expression as well as nuclear localisation of PHLPP2, a phosphatase specic for Akt
(Ser473), was found to be signicantly enhanced in tBHP-stressed hepatocytes.
Silencing of PHLPP2 not only resulted in considerable restoration of Nrf2 signaling,
enhanced Nrf2-ARE binding and reduced Nrf2 ubiquitination but also signicantly
suppressed tBHP-induced ROS generation and alterations in mitochondrial permeability.
Authors infer that cellular PHLPP2 levels may aggravate oxidative toxicity by
suppressing Nrf2/ARE transcriptional regulation via Akt (Se473)/GSK3β/Fyn kinase
axis. The study indicates that PHLPP2 could serve as a new target for developing
strategies to manage pathological conditions exacerbated due to oxidative stress.
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Effect of berberine (BBR) on proapoptotic BH3-only protein Bim expression in berberine-treated HepG2 cells. (A)
Fold change of mRNA levels of Bim after 24 h incubation with berberine as determined by real-time PCR. (B) Western
blot showing level of Bim protein; (C) Immunouorescent images depicting Bim expression in vehicle and
berberine(50 and 100 mM)-treated HepG2 cells. Red uorescence indicates Bim while nuclei were counterstained
with Hoechst 33258. (D) JC-1-stained HepG2 cells showing loss of mitochondrial membrane potential on exposure to
berberine for 48 h. Lowering of mitochondrial membrane potential is evidenced by decrease in red uorescence and
simultaneous increase in green uorescence. (E) TEM micrograph showing mitochondria of control and berberinetreated HepG2 cells. Scale bar, 200 nM; mitochondria from treated HepG2 cells showing irregular shape and
dismantled membrane integrity. (F) Pro- and antiapoptotic protein Bax, Bcl-2 level, and PARP cleavage in berberinetreated HepG2 cells quantied by immunoblot analysis.

evident as berberine treatment led to a pronounced increase in JNK-phosphorylation
together with enhanced ROS generation, lipid peroxidation, decreased activities of

30

FOOD, DRUG & CHEMICAL TOXICOLOGY

Modulation of pro-inammatory cytokines (COX-2, iNOS, ICAM-1) , oxidative stress and redox status in murine
model of asthma by Tinospora cordifolia extract

Oxidative stress parameters e.g. activity of superoxide dismutase (SOD), glutathione
reductase (GR), glutathione peroxidase (GPx) and catalase, lipid peroxidation,
GSH/GSSG ratio, protein carbonyl content, eosinophil peroxidase, myeloperoxidase
activity, NO release were measured in tissue, blood and broncho-alveolar lavage uid
(BALF). Estimation of cytokines was done in BALF. Western blot analysis was done for
IkBα, iNOS, COX-2, iCAM-1 and pJNK MAPKs along with histopathology. Tc extract
treated mice showed decreased airway hyper-responsiveness, eosinophil count and IgE
content in blood as compared to Ova treated asthmatic mice. Increase in activities of
31
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Tinospora cordifolia (Tc) stem to asthmatic mice by regulation of oxidative stress, proinammatory mediator release and redox signaling involving NFkB. BALB/c mice were
sensitized with intraperitoneal (i.p.) Ovalbumin (Ova) on days 0 and 14, followed by
intranasal Ovalbumin (Ova) challenge on days 24 and 27 to generate in vivo asthma
model. Tc extract (hydroalcoholic, 100mg/kg) and dexamethasone (1mg/kg) was given
from day 15-23 to the Tc+Ova treated group and Dex +Ova treated group respectively.
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SOD, catalase, glutathione reductase, glutathione peroxidase as well as GSH/GSSG ratio
was observed while a decrease in MDA formation, protein carbonyl content, eosinophil
peroxidase, myeloperoxidase activity and NO release in BALF was seen in Tc treated
mice. In BALF, levels of cytokines IL-4 and TNF-α were reduced and IFN-γ levels
increased in extract treated mice. At the same time Tc treatment of Ova-challenged mice
signicantly increased the level- of IkBα, cytosolic inhibitor of redox sensitive
transcription factor NFkB. Immunoblot analysis revealed considerable decrease in the
levels of COX-2, ICAM-1, iNOS, and pJNK. Histopathology and PAS staining also
indicate a protective effect of Tc extract in inammation and mucus hyper-secretion due
to goblet cell hyperplasia. The results suggest protective effect of Tc extract against
oxidative stress, pro-inammatory mediator release and redox signaling in murine model
of asthma. The Tc extract shows therapeutic potential for management of asthmatic
inammation and other lung inammatory conditions.
Tiwari et al.; Journal of Ethnopharmacology; 2014; 153; 326-337

Modulation of liver function, antioxidant responses, insulin resistance
and glucose transport by Oroxylum indicum stem bark in STZ induced
diabetic rats
A decoction of stem bark of Oroxylum indicum Vent. (OI) is taken (2-3times /day) by the
tribal people of Sikkim, India to treat diabetes but scientic validation of its overall
potential is lacking. Present study was aimed to assess in vitro antihyperglycemic activity
of standardized OI extract using inhibition of α-glucosidase, BSA glycation and
enhancement of insulin sensitivity. Antidiabetic and antioxidant modulatory effects of OI
extract along with the blood biomarkers of toxic response were studied in strptozotocin
(STZ) induced diabetic rats. In vitro analysis showed strong antioxidant capacity of OI
along with potential to inhibit BSA glycation and alpha-glucosidase activity which was
comparable to standard counterparts. Extract also improved insulin sensitivity in mature
3T3-L1 adipocytes. In vivo effects of OI extract (oral 250mg/kg b.wt.) on STZ induced
type II diabetic rats normalized the antioxidant status (p<0.01). Analysis of blood
biomarkers of toxic response indicated its safety. Lowering of total cholesterol and HDL
levels (p<0.05) alongwith restored glycated Hb (p<0.01) were also found in OI treated
diabetic rats. HOMA-IR, QUICKI analysis along with area under the curve analysis
showed the capacity of OI extract to enhance the insulin sensitivity signicantly (p<0.01)
which was conrmed by increased GLUT-4 translocation in skeletal muscles.
Singh & Kakkar; Food & Chemical Toxicology; 2013; 62; 722-731

Involvement of EZH2, SUV39H1, G9a and associated molecules in
32
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pathogenesis of urethane induced mouse lung tumors: Potential targets
for cancer control
In the present study, authors showed the correlation of EZH2, SUV39H1 or G9a
expression and histone modications with the urethane induced mouse lung
33
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Insulin sensitivity in mature 3T3-L1 adipocytes. A) OI induced expression of GLUT-4 in adipocytes as assessed by
immunocytochemistry. Change in uorescence towards plasma membrane in untreated control cells; cells treated with
insulin and cells treated with OI extract. B) Effect on Akt phosphorylation after treatment of adipocytes with insulin
and OI extract separately. Densitometry values of pAkt Western blot bands in bar graph normalized with total Akt.
Level of signicance is denoted as **/## p 0.01. *, compared to control and #, compared to insulin treated cells.
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tumorigenesis in presence or absence of antitumor agent, inositol hexaphosphate (IP6).
Tumorigenesis and the molecular events involved there in were studied at 1, 4, 12 or 36
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Authors investigated the chemopreventive effects of naturally occurring compounds like
butyric acid (BA), nicotinamide (NA) and calcium glucarate (CAG) individually or in
combination in 7, 12-dimethylbenz [a] anthracene (DMBA) treated mouse skin at 4 and
16 weeks, the time before and after the tumor development. DMBA application did not
show any skin tumors at 4 weeks but well dened tumors appeared at 16 weeks. BA, NA
or CAG prevented the tumor development signicantly but the protection was highly
enhanced when all these compounds were given together. In order to see the molecular
changes progressing with tumors, authors showed the down regulation of tumor
suppressor miR-203 at 16 weeks and upregulation of histone deacetylases (HDAC), DNA
methyltransferase, promoter methylation of miR-203 at 4 or 16 weeks. Regulators of
micro RNA biogenesis such as DICER1 and Ago2 were also deregulated by DMBA.
Proto-oncogene c-myc and BMI1 were up regulated and tumor suppressor gene p16 was
down regulated by DMBA as a function of time. Effects of BA, NA or CAG were more
pronounced after 16 weeks as compared to 4 weeks in preventing the tumor development
and altered gene expression. Concomitant administration of BA, NA and CAG tried to
prevent these alterations more effectively than that of individual compound possibly by
regulating miR-203 status through epigenetic or biogenetic modulations before and after
the tumor development. Study provides a rationale for chemoprevention by combination
of different compounds targeting miR-203.
Tiwari &Gupta; Toxicology & Applied Pharmacology; 2014; 278; 148-158

Involvement of epigenetics and micro RNA-29b in the urethane induced
inception and establishment of mouse lungs tumor
Epigenetic changes are correlated with tumor development showing aberrations in DNA
methylation and histone modications. To nd the early changes, authors evaluated the
epigenetic events from early to late stage of the urethane induced lung tumor
development in mouse model and tried to correlate the molecular events with the
progression of tumor. Authors addressed the hypothesis by examining the tumor
development, status of DNMTs, HDACs, MBDs, DNA methylation and expression of
micro RNA- 29b during 1 to 36 weeks after urethane exposure that included the period
before and after the tumor appearance. Tumors did not appear after 1 or 4 weeks but well
dened tumors appeared after 12 weeks and larger tumors appeared at 36 weeks which
was prevented by IP6. DNMT1, DNMT3a and DNMT3b were up regulated after
urethane exposure at the time of no tumor till the tumor developed and showed its
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Modulation of miR-203 and its regulators as a function of time during
the development of 7, 12- dimethylbenz [a] anthracene induced mouse
skin tumors in presence or absence of the antitumor agents
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upregulated functional activity. DNMTs are shown to be the targets of Micro RNA -29b
and authors showed that Micro RNA-29-b was down regulated in the line of DNMTs up
regulation. HDAC, the histone modier, also showed progressive up regulation. Periodic
increase in methyl binding proteins, MBD2, supported the expression of gene silencing
pathways in terms of the down regulation of tumor suppressor genes, p16 and MLH1. All
these molecular alterations were protected in presence of IP6. These results showed that
the key steps of epigenetics, DNMTs, mir29b, and HDAC1, are altered both before and
after the development of tumors.
Pandey et al.; Experimental and Molecular Pathology; 2014; 96; 61–70

Allergenicity assessment of genetically-modiﬁed tobacco expressing salt
tolerance cbl gene
It is mandatory to assess the allergenic potential of genetically modied (GM) crops
before their commercialization. Recently, a transgene [Calcineurin B-like (CBL) protein]
has been introduced into tobacco plant to make the crop salt resistance. Therefore, it was
felt necessary to assess the allergenic potential of the cbl gene product, which was
introduced and expressed in Nicotiana tabacum (tobacco) plant and compared the
allergenic effects with the wild-type (WT) counterpart. Bioinformatic analysis revealed
that there was no signicant sequence homology with known allergens. Also, no
difference between the protein digestibility proles of GM and WT tobacco was found.
Rapid digestion of CBL protein (Mol Wt 35 kDa) by simulated gastric uid (SGF)
indicated reduced chances of this protein to induce allergenicity. In addition, BALB/c
mice sensitized by intraperitoneal administration of WT and GM tobacco protein showed
comparable levels of clinical score, specic IgE, IgG1, histamine level, similar effect on
different organs as well as IgE binding proteins. These ndings indicate that insertion of
cbl gene in tobacco did not cause any additional allergic risk to consumer and the GM and
native tobacco proteins behave similarly in both in vitro and in vivo situations even after
genetic modication.
Verma et al.; Plant Foods & Human Nutrition; 2014;69;209-215

Allergenicity potential of red kidney bean (Phaseolus vulgaris L.)
proteins in orally treated BALB/c mice and passively sensitized RBL2H3 cells
Red kidney bean (Phaseolus vulgaris L.) is one the most commonly consumed legumes
that requires an in depth understanding of its allergenicity. Therefore, the aim of this study
was to explore the allergenicity of red kidney bean proteins following oral exposure in
BALB/c mice and elucidate the levels of Th1/Th2 transcription factors induced by red
36

FOOD, DRUG & CHEMICAL TOXICOLOGY

Kumar et al.; Cellular Immunology; 2013; 284; 37-44

Leucoagglutinating phytohemagglutinin: puriﬁcation, characteriz-

Mediator release and Th1/Th2 transcription factors in RBL-2H3 cells. (A) Release of b-hexosaminidase (B)
expressions of GATA-3 (C) STAT-6 (D) c-MAF (E) T-bet and (F) NFAT in control and red kidney bean treated cells,
respectively. Alexa uor-488 goat antimouse IgG (AF-488) was used as secondary antibody while DAPI was used for
nuclear staining. Merged image is indicating both AF-488 and DAPI staining (*p < 0.05; **p < 0.01; ***p < 0.001).
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kidney bean proteins in rat basophilic leukemia cells (RBL-2H3 cells) passively
sensitized with the sera of red kidney bean sensitized mice. Red kidney bean proteins
showed enhanced levels of total and specic IgE, anaphylactic symptoms, thymic
stromal lymphopoietin (TSLP) and peritoneal albumin over control. Enhanced release of
β-hexosaminidase along with up regulated expressions of GATA-3, STAT-6, T-bet, cMAF and NFAT were observed in the RBL-2H3 cells exposed with red kidney bean
proteins when compared to that of the controls. Taken together, exposure of red kidney
bean proteins may cause allergic symptoms in mice and the ambivalent effect on Th2/Th1
transcription factors in RBL-2H3 cells.
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ation, proteolytic digestion and assessment for allergenicity potential in
BALB/c mice
Red kidney bean (Phaseolus vulgaris L.) is consumed worldwide as a vegetarian protein
source. But, at the same time the allergenicity potential of red kidney bean is a matter of
concern. This study is aimed towards purication, characterization, thermal stability,
proteolytic digestion and allergenicity assessment of one of the clinically relevant
allergens of red kidney bean. The purication of red kidney bean allergic protein was
carried out with the help of column chromatography, IgE immunoblotting and reverse
phase high-pressure liquid chromatography (RP-HPLC). The puried protein was
characterized by peptide mass nger printing (PMF) and studied for its thermal stability,
and proteolytic resistance using simulated gastric uid (SGF) assay. The allergenicity
potential of the puried protein was studied in BALB/c mice. The puried protein was
identied as leucoagglutinating phytohemagglutinin (PHA-L) with molecular weight
29.5kDa. The PHA-L showed resistance to heat as well as proteolytic enzyme. Higher
levels of total IgE, specic IgE, and histamine were observed in PHA-L treated BALB/c
mice when compared to control. Overall, PHA-L possesses characteristics of allergens

Purication, identication and characterization of IgE binding proteins. (A) SDS-PAGE showing red kidney bean
crude protein extract (RKB-CPE) and the puried protein proles. (B) Reverse Phase High Pressure Liquid
Chromatography (RP HPLC) chromatogram of the puried protein. (C) Peptide mass ngerprinting (PMF)
chromatogram of puried protein. Where M¼Marker; kDa¼kilo Dalton, RKB = red kidney bean.
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and may play a potential role in the red kidney bean induced allergy.
Kumar et al.; Immunopharmacology Immunotoxicology; 2014; 36; 138-144

Red kidney bean (Phaseolus vulgaris L.), a protein rich legume, is consumed globally
due to its delicacy. This study was aimed to purify, characterize and assess allergenicity of
one of its clinically relevant allergens, later identied as phaseolin. This study was carried
out using clinical, in vivo and ex vivo approaches. Phaseolin, an abundant protein of red
kidney bean, was puried by column chromatography and reverse-phase-HPLC
techniques and characterized by peptide mass ngerprinting. The IgE immunoblotting
using red kidney bean allergic patient's sera showed phaseolin as a major IgE binding
protein of red kidney bean. Phaseolin treated mice demonstrated enhanced levels of
specic IgE and IgG1, mouse mast cell protease-1, mRNA expressions of IL-4, IL-5, IL13 and GATA-3 in the lungs, spleen and intestine along with anaphylactic symptoms
indicative of allergic responses. Further, ow cytometry analysis and
immunohistochemical studies indicated increased levels of IL-4, IL-5, IL-13 and GATA
3, respectively as compared to controls. The level of Foxp3 was found suppressed in the
intestine of phaseolin treated mice when compared to the control. Further, phaseolin
treated mice showed positive results in type 1 skin test. Bone marrow derived mast cells
(BMMCs) and rat basophilic leukemia (RBL-2H3) cells showed enhanced release of
allergic mediators like β-hexosaminidase, histamine, cysteinyl leukotrienes and
prostaglandin D2. Taken together, phaseolin was found to possess characteristics of a
potential allergen that may lead to hypersensitivity responses in the susceptible
individuals and this may be one of the major proteins responsible for allergenicity of red
kidney bean.
Kumar et al.; International Immunopharmacology; 2014; 19; 178-190

Skin tumorigenic potential of benzanthrone: Prevention by ascorbic
acid
Benzanthrone (BA) exposed occupational workers have been found to exhibit
toxicological manifestations in skin, thus it is quite likely that long term exposure may
lead to skin tumorigenicity. Thus, attempts have been made to elucidate the tumor
initiating and promoting activities of pure benzanthrone (PBA) and commercial
benzanthrone (CBA). Additionally, the preventive role of ascorbic acid (AsA) was also
assessed. PBA showed tumor initiating activity while CBA demonstrated tumor initiating
as well as promoting activities in two-stage mouse skin tumor protocol. Further, prior
treatment of AsA to PBA and CBA followed by twice weekly application of 12-o39
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Phaseolin: a 47.5kDa protein of red kidney bean (Phaseolus vulgaris L.)
plays a pivotal role in hypersensitivity induction
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tetradecanoyl phorbal myristate acetate (TPA) resulted into delayed onset of tumor

The mRNA expression prole of cytokines and transcription factors in splenocytes. A semi-quantitative RT-PCR
analysis of Th2 cytokines (IL-4, IL-5 and IL-13) in the lung, spleen and intestine of mice and transcription factors
(GATA-3, T-bet and Fox p3) in the intestine was carried out using gene-specic primers in control, phaseolin and OVA
treated groups. (A–C) IL-4, IL-5 and IL-13 expression prole in the spleen, lungs and intestine respectively. (D) GATA3, T-bet and Foxp3 in the intestine, respectively (where, *p < 0.05).

formation and similarly single application of 7,12-dimethylbenz [α] anthracene (DMBA)
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Dwivedi et al.; Food & Chemical Toxicology; 2013; 59; 687-695

Mechanism of protection accorded by Ascorbic acid during benzanthrone induced carcinogenesis

Inﬂuence of temperature and pH on degradation of Deoxynivalenol
(DON) in aqueous medium: Comparative cytotoxicity of DON and
degraded product
Deoxynivalenol (DON), a toxic fungal metabolite is stable under several processing
conditions, however, its stability under aqueous medium at different temperatures and
low pH (1-2) (present in gastrointestinal tract) has not been attempted. In the present
study, DON standard compound was used to study the inuence of temperature and pH on
DON stability in aqueous medium, characterization of degraded product and the
comparative toxicity prole of the degraded and parent compound. Results suggest that
standard DON was unstable at 125-250oC showing 16-100% degradation whereas DON
at pH (1-3) caused 30-66% degradation, with concomitant increase in the formation of a
degraded product. Further ESI–MS characterization of dominant precursor ion of HPLC
eluate of DON degraded product was found to be m/z 279, resembling the known
41
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followed by twice weekly application of AsA and CBA showed an increase in the latency
period. Thus, AsA showed a protective effect against CBA promoted skin tumor. Authors
also observed that topical application of CBA signicantly increases the levels of
xenobiotic enzymes. Subsequently, it was observed that animals topically treated with
AsA along with topical application of CBA, restored all the impairment observed in
enzyme activities. Thus, these data suggest that AsA can be useful in preventing PBA and
CBA induced skin tumorigenicity.
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ESI-MS spectra of HPLC eluate of standard DON and degraded product of DON. (A) ESI-MS spectra of standard
DON showing major precursor ion at m/z 331. (B) ESI-MS analysis of DON degraded product showing major
precursor ion at m/z 279.

metabolite, DOM-1. The degraded product of DON was reconrmed as DOM-1 as
standard DOM-1 and the degraded product both gave a similar λmax at 208nm.
Comparative studies of both standard DOM-1 and degraded product of DON showed no
cytotoxicity upto 6400ng/ml while signicant cytotoxicity was observed for DON
(400ng/ml). Overall results suggest that highly acidic pH 1-2 could be responsible for deepoxydation of DON leading to the formation of DOM-1.
Mishra et al.; Food Additive & Contaminants: Part A; 2014; 31, 121-131
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Association between children death and consumption of Cassia
occidentalis seeds: Clinical and experimental investigations

Target organs during Cassia occidentalis exposure in patients and animals

toxicity of CO seeds (0.5, 1 and 2% w/w) in diet were carried out in Wistar rats. After
28days it was observed that CO seeds caused signicant increases in the serum markers
viz transaminases, alkaline phosphatase and lactate dehydrogenase along with
histopathological lesions in hepatic tissue. CO consumption also showed decrease in grip
strength, vacuolization and myopathy of skeletal muscles along with increases in serum
creatinine and creatinine phosphokinase suggesting muscular damage in animals.
Neuronal damage in CO treated animals was evident by a marked increase in glial brilar
acidic protein and decrease in β-tubulin. The experimental ndings of CO consumption
showed liver, muscles and brain to be the target organs, which were similar to that of the
clinical data of poisoning cases as observed in the present study. Overall, the study
suggests that CO seed consumption is the main etiological factor in children population
suffering from hepatomyoencephalopathy in India.
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Recently, children with high mortality rate have been observed in northern parts of India,
for which the etiology is still not established, although a case control study has been
linked to the consumption of Cassia occidentalis (CO) seeds. In the present investigation
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Panigrahi et al.; Food & Chemical Toxicology; 2014; 67; 236-248

Hepatic transcriptional analysis in rats treated with Cassia occidentalis
seed: Involvement of oxidative stress and impairment in xenobiotic
metabolism as a putative mechanism of toxicity
The present study was undertaken to investigate the effect of Cassia occidentalis (CO)
seeds on the transcriptional expression patterns of mRNAs in rat liver by microarray
analysis. The results indicated that exposure of CO (0.5%) seeds in diet to rats
differentially regulated 60 transcripts belonging to various metabolic pathways
including, oxidative stress, xenobiotic metabolism, carbohydrate metabolism, cell cycle,
apoptosis etc. The expression of AKT1, CAT, SOD1, CYP1A1, CYP2B1, TGF-β, BAX,
CREB1, JNK1 and IL-6 were validated by the qRT-PCR. In addition, involvement of
oxidative stress was observed due to marked depletion of glutathione, increase in lipid
peroxidation and modulation of antioxidant enzymes in hepatic tissue of rats treated with
0.5-2.0% CO in diet. Furthermore, signicant decrease in the levels of phase I (EROD,
MROD and PROD) and phase II (QR and GST) enzymes following 0.5-2.0% CO
exposure indicates the impairment of xenobiotic metabolism and possible accumulation
of toxic ingredients of the seeds in liver. Overall, the study predicts the involvement of
multiple pathways and related biomolecules in CO induced hepatotoxicity and the data

Putative signaling pathways involved in CO seed induced hepatotoxicity in rat. Red color shows upregulation and green color shows down- regulation of genes.
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may be useful in formulating strategies for therapeutic interventions of suspected CO
poisoning study cases.
Panigrahi et al.; Toxicology Letters; 2014; 229; 273-283

An efcient regioselective synthesis of polycyclic diheteroaryl[b,d]pyrans and
diheteroaryl[c,e][1,2]diazepines has been reported through ring transformation reactions
of 2-oxo-2,5-dihydrothiochromeno[4,3-b]pyrans (3,4), 2-oxo-5,6-dihydro-2Hbenzo[b]pyrano[2,3-d]oxepine/thiepine (8, 9) and 6-oxo-3,6-dihydro-2H-naphtho[1,2b]pyrano[2,3-d]oxepine (15) by hydrazine, at ambient and reux temperature. Nine
compounds viz 5a, b; 10a, c, d; 12b; 13b; 16 and 1-methylthio-5, 6dihydrobenzo[f]quinoline (18) (0.1 -100 μM) were screened for their cytotoxicity in
normal (IEC-6), carcinoma (Colo-205) and Hep G2 cell lines. None of the compounds
showed cytotoxicity in normal IEC-6 cells while 10 a,d and 16 resulted in killing of Colo-

Apoptotic analysis of HepG2 cells treated with 10c and 13b after 48 h exposure
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Regioselective synthesis of polycyclic aza-oxa and aza-oxa-thia
heteroarenes as Colo-205 and HepG2 carcinoma cells growth inhibitors
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205 cells with IC50 ranging between 20-60µM while 10c and 13b caused killing of Hep G2
cells with IC50 values ranging between 60-80µM concentration. Further, 10a, d and 16
caused apoptosis through a cascade of mitochondrial pathway in Colo-205 cells
indicating anticancerous potential against intestinal cancer. Interestingly, compounds 10c

Apoptotic analysis of Colo-205 cells treated with 10a, 10d and 16 after 48 h exposure

and 13b exhibited apoptosis through mitochondrial pathway in Hep G2 cells suggesting
anticancer activity against hepatic cancer.
Maurya et al.; European Journal of Medicinal Chemistry; 2014; 81; 367-376

Analysis of oxytocin in milk samples and intake pattern in different age
groups of Indian population
Oxytocin (OT) injections have been indiscriminately used to milk cattle in dairy
industries. The present study was undertaken for surveillance of OT in marketed milk
samples. OT from milk samples was extracted by precipitation with trichloroacetic acid
46

Comparative analysis of OT in milk samples by EIA and HPLC

and passed through the SPE column. OT was eluted and evaporated to dryness under a
gentle stream of nitrogen. The residue was either dissolved in milli Q water or buffer for
analysis through HPLC or EIA. The intake assessment of OT through milk was assessed
through the Food Frequency Recall (FFR) method employing a Food Frequency
Questionnaire (FFQ). On the basis of milk consumption and the values of OT in milk, the
actual intake of OT was calculated. In the present study a total of 55 milk samples (39
milkman & 16 branded) were analyzed for occurrence of OT by EIA and UV-HPLC from
different locations of Lucknow, Uttar Pradesh (India). OT contamination in milkman
samples was found to be 21 pg/mL to 18.9 ng/mL with the mean value of 8.9 ng/mL. The
average daily intake of OT in terms of µg/day/person was highest (2.3-2.4 µg/day/person)
in 1-3 year age group. Since, there is no prescribed level of OT in milk and the intake of
OT through this commodity is quite high, there is need to implement regulatory laws so
that non-physiological OT exposure may not occur in children which may have
deleterious effects.
Mishra et al.; Toxicological Mechanisms & Methods; 2014; 24; 342-346

Deoxynivalenol induced mouse skin cell proliferation and inﬂammation
via MAPKs pathway
Several toxicological manifestations of Deoxynivalenol (DON), a mycotoxin, are well
documented; however, dermal toxicity is not yet explored. Effect of topical application
of DON to mice was studied using markers of skin proliferation, inammation and tumor
47
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Mechanism of cell proliferation and inammation induced by topical application of DON to mice.

promotion. Single topical application of DON (84-672 nmol/mouse) signicantly
enhanced dermal hyperplasia and skin edema. DON (336 and 672 nmol) caused
signicant enhancement in [3H]-thymidine uptake in DNA along with increased
myeloperoxidase and ornithine decarboxylase activities, suggesting tissue inammation
and cell proliferation. Furthermore, DON (168 nmol) caused enhanced expression of
RAS, and phosphorylation of PI3K/Akt, ERK, JNK and p38 MAPKs. DON exposure
also showed activation of transcription factors, c-fos, c-jun and NF-kB along with
phosphorylation of IkBα. Enhanced phosphorylation of NF-kB by DON caused over
expression of target proteins, COX-2, cyclin D1 and iNOS in skin. Though a single
topical application of DMBA followed by twice weekly application of DON (84 and168
nmol) showed no tumorigenesis after 24 weeks, however, histopathological studies
suggested hyperplasia of the epidermis and hypertrophy of hair follicles. Interestingly,
intestine was also found to be affected as enlarged Peyer's patches were observed,
suggesting inammatory effects which were supported by elevation of inammatory
cytokines after 24 weeks of topical application of DON. These results suggest that DON
induced cell proliferation in mouse skin is through the activation of MAPKs signaling
48
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pathway involving transcription factors NFκB and AP-1, further leading to
transcriptional activation of downstream target proteins c-fos, c-jun, cyclin D1, iNOS
and COX-2 which might be responsible for its inammatory potential.

Role of oxidative stress in Deoxynivalenol induced toxicity
Deoxynivalenol (DON) is a Fusarium toxin that causes a variety of toxic effects with
symptoms such as diarrhoea and low weight gain. To date, no review has addressed the
toxicity of DON in relation to oxidative stress. The focus of this article is primarily
intended to summarize the information associated with oxidative stress as a plausible
mechanism for DON-induced toxicity. The present review shows that over the past two

Oxidative stress mediated mode of action proposed for DON. Increased production of ROS, and RNS as well as
decrease in antioxidant status may induce macromolecular oxidative damage leading to toxicity and apoptosis via
intrinsic mitochondrial pathway. Impaired apoptotic signaling of transformed cells may induce cell proliferation as
well as reduction in cellular defense in oxidative stress, which may amplify the oxidative stress-mediated effects.
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Mishra et al.; Toxicology& Applied Pharmacology; 2014; 279; 186-197
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decades, several investigators have documented the generation of reactive oxygen
species (ROS) and reactive nitrogen species (RNS) in oxidative stress as a result of DON
treatment and have correlated them with various types of toxicity. The evidence for
induction of an oxidative stress response resulting from DON exposure has been more
focused on in vitro models and is relatively lacking in in vivo studies. Hence, more
emphasis should be laid on in vivo investigations with doses that are commonly
encountered in food products. Since DON is commonly found in food and feed, the
cellular effects of this toxin in relation to oxidative stress, as well as effective measures to
combat its toxicity, are important aspects to be considered for future studies.
Mishra et al.; Food & Chemical Toxicology; 2014; 72; 273-283
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Genotoxicity of dichlorvos in strains of Drosophila melanogaster
defective in DNA repair

Mishra et al.; Mutation Research - Genetic Toxicology and Environmental Mutagenesis;
2014; 766; 35-41

Long-term dietary exposure to low concentration of dichloroacetic acid
promoted longevity and attenuated cellular and functional declines in
aged Drosophila melanogaster
Dichloroacetic acid (DCA), a water disinfection by-product, has attained emphasis due to
its prospect for clinical use against different diseases including cancer along with
negative impact on organisms. However, these reports are based on the toxicological as
well clinical data using comparatively higher concentrations of DCA without much of
environmental relevance. In this study, cellular as well as organismal effects of DCA at
environmentally and mild clinically relevant concentrations (0.02-20.0 μg/ml) were
evaluated using an established model organism, Drosophila melanogaster. Flies were fed
on food mixed with test concentrations of DCA for 12-48 h to examine the induction of
reactive oxygen species (ROS) generation, oxidative stress (OS), heat shock genes (hsps)
and cell death along with organismal responses. Additionally, locomotor performance,
ROS generation, glutathione (GSH) depletion, expression of GSH-synthesizing genes
53
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Dichlorvos (DDVP), an organophosphate pesticide, is reported to be genotoxic at high
concentrations. However, the roles of DNA damage repair pathways in DDVP
genotoxicity are not well characterized. To test whether pre- and post-replication
pathways are involved, changes in DNA migration (Comet assay) in the mid-gut cells of
Drosophila melanogaster (Oregon R+) larvae and in some mutants of pre- (mei-9,
mus201, and mus207) and post- (mei-41 and mus209) replication DNA repair pathways
were measured. Third instar larvae of Drosophila were exposed to environmentally
relevant concentrations of DDVP (up to 15ng/ml) for 48h. After their exposure to
0.15ng/ml DDVP, greater DNA damage was observed in pre-replication repair mutants;
effects on Oregon R+ and post-replication repair mutants were insignicant. In contrast,
signicant DNA damage was observed in the post-replication repair mutants after their
exposure to 1.5 and 15ng/ml DDVP. The pre-replication repair mutant mus207 showed
maximum sensitivity to DDVP, suggestive of alkylation damage to DNA. Examination of
mutants (SOD- and urate-null) that are sensitive to oxidative stress indicated that
signicant oxidative DNA damage occurs in DDVP-exposed mutants. This study
suggested involvement of both pre- and post-replication repair pathways against DDVPinduced DNA damage in Drosophila, with oxidative DNA damage leading to
genotoxicity.
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(gclc and gclm), and hsps at different days (0, 10, 20, 30, 40, 50) of the age in ies after
prolonged DCA exposure were examined. DCA (20 μg/ml) -exposed organisms after 24h
had mild OS and induction of antioxidant defence system. After prolonged exposure to
DCA, exposed organism exhibited improved survival, elevated expression of Hsp27,
gclc, and gclm concomitant with lower ROS generation and GSH depletion and improved
locomotor performance. Conversely, Hsp27 knockdown ies exhibited reversal of the
above end points. The study provided evidence for the attenuation of cellular and
functional decline in aged Drosophila after prolonged DCA exposure and the
effect of Hsp27 modulation which further incites studies towards the therapeutic
application of DCA.
Pandey et al.; Age (Dordr); 2014; 36; doi:10.1007/s11357-014-9628-1

Over-expression of superoxide dismutase ameliorates Cr(VI) induced
adverse effects via modulating cellular immune system of Drosophila
melanogaster
The evolutionarily conserved innate immune system plays a critical role for maintaining
the health of an organism. However, a number of environmental chemicals including
metals are known to exert adverse effects on immune system. The present study assessed
the in vivo effect of a major environmental chemical, Cr(VI), on cellular immune
response using Drosophila melanogaster and subsequently the protective role of
superoxide dismutase (SOD) based on the comparable performance of the tested antioxidant enzymes. The immuno-modulatory potential of Cr(VI) was demonstrated by
observing a signicant reduction in the total hemocyte count along with impaired
phagocytic activity in exposed organism. Concurrently, a signicant increase in the
percentage of Annexin V-FITC positive cells, activation of DEVDase activity, generation
of free radical species along with inhibition of anti-oxidant enzyme activities was
observed in the hemocytes of exposed organism. In addition, the study has shown that
ONOO is primarily responsible for Cr(VI) induced adverse effects on Drosophila
hemocytes along with O2-. While generation of O2-/ONOO- in Cr(VI) exposed Drosophila
hemocytes was found to be responsible for the suppression of Drosophila cellular
immune response, Cr(VI) induced alteration was signicantly reduced by the overexpression of SOD in Drosophila hemocytes. Overall, our results suggest that
manipulation of one of the anti-oxidant genes, SOD, benets the organism from Cr(VI)
induced alteration in cellular immunity. Further, this study demonstrates the applicability
of D. melanogaster to examine the possible effects of environmental chemicals on innate
immunity which can be extrapolated to higher organisms due to evolutionary
conservation of innate immune system between Drosophila and mammals.
Pragya et al.; PLoS One; 2014; 9; e88181
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Endosulfan induced cell death in Sertoli-germ cells of male Wistar rat
follows intrinsic mode of cell death

Rastogi et al.; Chemosphere; 2014; 94; 104-115

Heat shock protein-70 (Hsp-70) suppresses paraquat-induced
neurodegeneration by inhibiting JNK and caspase-3 activation in
Drosophila model of Parkinson's disease
Parkinson's disease (PD) is one of the most common neurodegenerative disorders with
limited clinical interventions. A number of epidemiological as well as case-control
studies have revealed an association between pesticide exposure, especially of paraquat
(PQ) and occurrence of PD. Hsp70, a molecular chaperone by function, has been shown
as one of the modulators of neurological disorders. However, paucity of information
regarding the protective role of Hsp70 on PQ-induced PD like symptoms led to the
hypothesis that modulation of Hsp70 expression in the dopaminergic neurons would
improve the health of these cells. This hypothesis was tested in this study by taking
advantage of Drosophila, which is a well-established model for neurological research and
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Health of germ cells may affect production of quality gametes either due to endogenous or
exogenous factors. Pesticides are among the exogenous factors that can enter the
organisms through various routes of exposure and also can affect the reproductive system
of an organism. Endosulfan is an organochlorine cyclodiene pesticide used widely for
controlling agricultural pests. It has been shown to induce reproductive dysfunctions such
as sperm abnormalities, reduced intracellular spermatid count in exposed organisms.
Germ cells being the progenitor cells for male gametes and Sertoli cells as their
nourishing cells, the effect of endosulfan on Sertoli-germ cells of male rats was evaluated.
Sertoli-germ cells, isolated from 28d old male Wistar rats, were exposed to endosulfan
(2.0, 20.0 and 40.0 μg/ml) for 24-72h. Cytotoxicity, endosulfan concentration, reactive
oxygen species (ROS) generation, oxidative stress parameters were measured in these
cells in the absence or presence of endosulfan for the above mentioned exposure periods
and subsequently, cell death endpoints were measured. The study detected endosulfan in
the exposed cells and demonstrated increased cell death in exposed Sertoli-germ cells as
evident by a signicant increase in annexin-V staining, depolarization of mitochondrial
membrane, caspase-9 and -3 activities BAD and PARP cleavage activities and DNA
ladder formation along with non-signicant increase in autophagic cell death. The study
suggested that endosulfan can cause cell death in exposed Sertoli-germ cells due to higher
oxidative damage with the activation of intrinsic cell death pathway which may
eventually affect the production of quality gametes.
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also possesses genetic tools for easy manipulation of gene expression with limited ethical
concern. Over-expression of Hsp70 was found to reduce PQ-induced oxidative stress
along with JNK and caspase-3 mediated dopaminergic neuronal cell death in the exposed
organism. Further, anti-apoptotic effect of Hsp70 was shown to confer better homeostasis
in the dopaminergic neurons of the PQ-exposed organism as evident by their improved
locomotor performance and survival. The study has merit in the context of human
concern since the observed protection of dopaminergic neurons in the PQ-exposed
organism by over-expressing a human homologue of Hsp70, HSPA1L. The effect was
parallel to that observed with Drosophila Hsp70. These ndings reect the potential
therapeutic applicability of Hsp70 against PQ-induced PD like symptoms in an organism.
Shukla et al.; PLoS One; 2014; 9; e98886

Bacillus mesophilum sp. nov., strain IITR-54T, a novel 4 chlorobiphenyl
dechlorinating bacterium
The taxonomic position of a Gram-positive, endospore forming bacterium isolated from
soil sample collected from an industrial site was analyzed based on polyphasic approach.

Neighbour-joining tree based on almost complete 16S rRNA gene sequences showing the relationships between strain
IITR-54T and related type strains in the genus Bacillus. Paebacillus polymyxa IAM 13419T (D16276) was used as an
out group. Bootstrap values (expressed as percentage of 100 replications) greater than 50 % are given at the nodes.
Bootstrap values (>70%) based on 100 re-sampled datasets are shown at branch nodes. Bar, 0.01 substitutions per
nucleotide position.
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Manickam et al.; Archives of Microbiology; 2014; 196; 517-523.

Isolation and functional analysis of a glycolipid producing Rhodococcus
sp strain IITR03 with potential for degradation of 1,1,1-trichloro-2,2bi's (4-chlorophenyl) ethane (DDT)
A 1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane (DDT) degrading bacterium strain
IITR03 producing trehalolipid was isolated and characterized from pesticides
contaminated soil. The strain IITR03 was identied as a member of the genus
Rhodococcus based on polyphasic studies. Under aqueous culture conditions, the strain
IITR03 degraded 282µM of DDT and could also utilize 10mM concentration each of 4chlorobenzoic acid, 3-chlorobenzoic acid and benzoic acid as sole carbon and energy
source. The catechol 1,2-dioxygenase enzyme activity resulted in conversion of catechol
to form cis,cis-muconic acid. Cloning and sequencing of partial nucleotide sequence of
catechol 1,2-dioxygenase gene (cat) from strain IITR03 revealed its similarity to catA
gene present in Rhodococcus sp strain Lin-2 (97 % identity) and Rhodococcus strain
AN22 (96% identity) degrading benzoate and aniline, respectively. The results suggest
that the strain IITR03 could be useful for eld bioremediation studies of DDT-residues
and chlorinated aromatic compounds present in contaminated sites.
Bajaj et al.; Bioresources Technology; 2014; 167; 398-406
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The strain designated as IITR-54T matched most of the phenotypic and chemical
characteristics of the genus Bacillus and represents a novel species. The sequence of the
almost complete 16S rRNA (1489 bases) was compared with those of closely related
Bacillus type strains and conrmed that the strain belongs to the genus Bacillus. Strain
IITR-54T differs from all other species of Bacillus by at least 2.1 % at the 16S rRNA level
and the moderately related species are Bacillus oceanisediminis (97.9%) followed by
Bacillus infantis (97.7%), Bacillus ﬁrmus (97.4%), Bacillus drentensis (97.3%), Bacillus
circulans (97.2%), Bacillus soli (97.1%), Bacillus horneckiae (97.1%), Bacillus
pocheonensis (97.1%) and Bacillus bataviensis (97.1%) respectively. The cell-wall
peptidoglycan contained meso-diaminopimelic acid and the major isoprenoid quinone
was MK-7. Major fatty acids are iso-C15:0 (32.4%) and anteiso-C15:0 (27.4 %).
Predominant polar lipids are diphosphatidylglycerol (DPG), phosphatidylglycerol (PG)
and phosphatidylethanolamine (PE). The results of physiological and biochemical tests
allowed the genotypic and phenotypic distinctiveness of strain IITR-54T with its
phylogenetic relatives and suggest that the strain IITR-54T should be recognized as a
novel species, for which the name Bacillus mesophilum sp. nov. is proposed. The type
strain is IITR-54T (= MTCC 11060T = JCM 19208T).
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UV-Vis spectrum analysis of catechol1,2-dioxygenase activity was measured using cell free lysate of strain IITR03
grown on benzoate (10mM) and induced by catechol (100µM) . The result showed time dependent shift (0-24 hours) in
absorbance indicating the formation of cis,cis-muconic acid at 260nm.

Dys-regulation of pathways involved in the processing of cancer and
micro-environment information in MCA + TPA transformed
C3H/10T1/2 cells
The two-stage cell transformation assay is an in vitro model cell culture system to identify
the ability of chemicals to act as initiators or promoters of cell transformation and also to
study the cellular and molecular mechanisms of chemically induced morphological and
neoplastic cell transformation. The global gene expression proles of 3methylcholanthrene (MCA) + 12-o-tetradecanoylphorbol-13-acetate (TPA) transformed
C3H/10T1/2 cells are not known. Therefore, the authors have investigated the global
transcriptional prole of MCA + TPA transformed C3H10T1/2 cells using an 8x60 k
probe microarray. The study revealed a differential regulation of pathways and gene
expressions. Multifold dysregulation was seen in pathways of cancer, phagosomal
activity, and tumour cell microenvironment information processing systems notably the
neuroactive ligand-receptor interaction, actin cytoskeleton regulation, tight junction,
axon guidance and cell adhesion molecules. The genes FGF1, EIF4E1B, MAGI1 and
GRIA3 showed upregulation; these encoded the pluripotent broblast growth factor, the
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Priya et al.; In Vitro Cellular & Developmental Biology - Animal; 2013; 49; 295-305

Cytogenomics of Cr (VI) exposure: A comprehensive review
The altered cellular gene expression prole is being hypothesized as the possible
molecular basis navigating the onset or progress of various morbidities. Authors have
evaluated this hypothesis in respect of Cr6+ induced toxicity as a case study. Several
studies using gene microarray show selective and strategic dysregulations of cellular
6+
genes and pathways induced by Cr . Authors reviewed the relevant literature to unravel
these changes in different test systems after exposure to Cr6+ and also to elucidate
association, if any, of the altered cytogenomics with Cr6+ induced toxicity or
carcinogenicity. The aim was to verify the hypothesis for critical role of altered
cytogenomics in onset of Cr6+ induced biological / clinical effects by (a) identifying genes
modulated commonly by the toxicant irrespective of test system or test concentrations /
doses, and (b) by scrutinizing their importance in regulation of the ow of
mechanistically linked events crucial for resultant morbidities. Their probability as
biomarkers to monitor the toxicant induced biological changes is speculative. The
modulated genes have been found to cluster under the pathways that manage onset of
oxidative stress, DNA damage, apoptosis, cell-cycle regulation, cytoskeleton,
morphological changes, energy metabolism, biosynthesis, oncogenes, bioenergetics, and
immune system critical for toxicity. In these studies, the identity of genes has been found
to differ remarkably; albeit the trend of pathways' dysregulation has been found to remain
similar. Authors conclude that (a) intensity of dysregulation of genes or pathways
involved in mechanistic events forms a sub-threshold or threshold level depending upon
59

Annual Report 2013-14

translation initiation factor, the tight junction scaffolding protein, the anti-apoptotic as
well as the enhancer of proliferation and migration respectively. The genes
CXCL7/CXCL5/CXCL12, H2DMB1 and HSPA1A showed downregulation; these
encoded the chemotactic agent protein, the protein involved in MHC class II antigen
processing / presentation or participating in cell adhesion / phagosomal activity /
autoimmune disorder, the chaperone protein stabilizing the existing as well as newly
translated cytosolic / organelles' proteins against aggregation respectively. By the loss or
gain of function, these dys-regulated genes apparently seem to reprogram cells for
apoptosis or proliferation and support their transformation into the tumor cell phenotype.
The observed molecular changes can be seen as molecular signatures of transformed cells
and be of use as objective evidences to C3H/10T1/2 cell transformation assay in
investigations on carcinogenic potential of chemicals and their mechanism of actions
using in vitro carcinogenesis method.

RESEARCH HIGHLIGHTS
the dose and type (including speciation) of the toxicant, duration of exposure, type of
target cells, and niche micro-environment of cells, and (b) that intensity of sub-threshold
or threshold level of the altered cytogenomics paves way in toxicant exposed cells
eventually either to opt for reversal to differentiation and growth, or to result in toxicity
like dedifferentiation and apoptosis respectively.
Nigam et al.; Indian Journal of Medical Research; 2014; 139; 349-370

Diethyl maleate inhibits MCA+TPA transformed cell growth via
modulation of GSH, MAPK, and cancer pathways
Murine or human cancer cells have high glutathione levels. Depletion of the elevated
GSH inhibits proliferation of cancer cells. Molecular basis for this observation is little
understood. In an attempt to nd out the underlying mechanism, authors reproduced these
effects in transformed C3H10T1/2 and BALB/c 3T3 cells using diethyl maleate and
studied cytogenomic changes in the whole mouse genome using spotted 8 x 60K arrays.
Transformed cells revealed an increase in GSH levels. GSH depletion by DEM inhibited
the growth of transformed cells. The non-cytotoxic dose of DEM (0.25mM) not only
resulted in GSH depletion but also increased ROS generation, cell cycle arrest, apoptosis,
and decrease in anchorage independent growth, gene expression changes and activation
of all three members of the MAPK family. Increase in intracellular GSH levels by GSH
countered the effect of DEM. These results support the physiological importance of GSH
in regulation of gene expression for transformed cell growth restraint. This study is of
interest in not only understanding the molecular biology of the transformed cells, but also
in identifying new targets for development of gene therapy together with chemotherapy.
Priya et al.; Chemico-Biological Interactions; 2014; 219; 37-47

Mammalian cell transforming potential of trafﬁc linked ultraﬁne
particle PM0.056 of urban road side atmosphere
Authors examined the clastogenic and cell-transforming potential of ultrane particulate
matter fraction PM0.056 of urban ambient aerosol using mammalian cells. PM1.0,
PM0.56 and PM0.056 fractions were sampled from roadside atmosphere of an urban area
using the cascade impactor MOUDI-NR-110. The potential to induce cytotoxicity, DNA
damage and micronuclei formation was examined at the test concentrations of 3, 6, 12.5,
25, 50 and 100 μg/ml using the 3-4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazolium
bromide3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide assay, the
plasmid relaxation assay and the C3H10T1/2 (10T1/2) cells. The cell-transforming
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Verma et al.; Mutagenesis; 2014; 29; 335-340

Size dependent toxicity of zinc oxide nano-particles in soil nematode
Caenorhabditis elegans
Zinc oxide nano-particles (ZnO NPs), with their unique physico-chemical properties
conferred by various size formulations, are extensively used in consumer products. The
enormous usage coupled with their release to the environment demands risk assessment
of ZnO NPs on health and the environment. Toxicity of ZnO NPs is well understood in
comparison to the bulk ZnO. However, toxicity in relation to the NP size is poorly
understood. In this context, we examined the adverse effects of different sizes (35nm, 50
nm and 100 nm) of ZnO NPs in soil nematode C. elegans along with bulk ZnO and ZnCl2.
Here, we show that growth, reproduction and behavior of worms were adversely affected
by ZnO NPs in a size dependent manner. Further, exposure to ZnO NPs caused
modulation of expression/function of genes associated with Insulin/IGF-like signaling
pathway and/or stress response pathway in a size dependent manner in exposed worms.
The expression of pro-apoptotic gene and suppression of anti-apoptotic genes, together
with increased numbers of cell corpses in the germ line, indicated that apoptosis was also
dependent on the size of the ZnO NP. Taken together, our study provides evidence that
exposure to ZnO NPs disrupts various physiological processes and causes apoptosis in
the germ-line even at very low concentration in a size dependent manner. Our nding
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potential was investigated in vitro using 10T1/2 cell transformation assay and the soft
agar assay. PM1, PM0.56 and PM0.056 fractions were found to be toxic in a dosedependent manner. These induced cytotoxicity at ve test concentrations, the ultrane
particle fraction PM0.056 showed greater cytotoxic potential. PM0.056 induced
micronucleus formation in 10T1/2 cells. The effect was statistically signicant. The
DNA-damaging potential was measured in a plasmid relaxation assay. Both ne and
ultrane particle fraction PM0.56 and PM0.056 displayed greater cytotoxic and
genotoxic effect as compared to larger PM1 fraction. DNA damage was found to be
dependent on particulate matter intrinsic prooxidant chemicals. The ability of the
ultrane particle fraction PM0.056 to induce morphological cell transformation was
demonstrated by signicant and dose-dependent increases in type III focus formation by
morphologically transformed cells in culture asks and their clonal expansion in soft
agar. It is concluded that the trafc-linked ultrane particle fraction PM0.056 in the
atmosphere by the roadside of an urban area is clastogenic and is able to induce
morphological transformation in mammalian cells.
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suggests the inclusion of size as an additional measure for the cautious monitoring of ZnO
NP disposal into the environment.
Khare et al.; Nanotoxicology; 2014; doi:10.3109/17435390.2014.940403

Graphical representation of the mode of ZnO toxicity in C. elegans. ZnO leads to ROS induction and reduction of
mitochondrial activity, leading to antioxidant enzyme production. The down-regulation of daf-2 and upregulation of
DAF-16/SKN-1/HSF-1 transcription factors leads to stress regulation by enhancing the antioxidant enzyme production
as well as activity. High oxidative stress leads to depletion of GSH which in turn fails to reduce peroxidase and thiol
formation. Accumulation of malondialdehyde (MDA) and protein carbonyl (PC) along with reduction in mitochondrial
activity triggers pro-apoptotic genes leading to apoptosis. Overall ZnO negatively affects growth, behavior and
reproduction and causes apoptosis in C. elegans.

Accumulation of metals in weed species grown on the soil contaminated
with industrial waste and their phytoremediation potential
Phytoremediation is an eco-friendly, economically feasible and emerging technique for
the restoration of environment contaminated with heavy metals. The present study was
conducted to determine the heavy metal accumulation potential of twelve native weed
species viz. Calotropis procera, Croton bonplandianum, Cyperus rotundus, Datura
stramonium, Euphorbia hirta, Parthenium hysterophorus, Phyllanthus amarus, Sida
cordifolia, Solanum nigrum, Solanum xanthocarpum, Spinacia oleracea and Tridax
procumbens growing naturally in the eld at Lucknow UP, India. Heterogeneous
accumulation of metals was found among the different weeds. Moreover, metal
accumulation varied within the plant tissues i.e. roots and shoots. The concentration of Cr,
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Kumar et al.; Ecological Engineering; 2013; 61; 491- 495

Bioremediation and toxicity reduction in pulp and paper mill efﬂuent by
newly isolated ligninolytic Paenibacillus sp
A laccase producing Paenibacillus sp. strain LD-1 (JX499920) isolated from
contaminated soil sample was used for the treatment of pulp and paper mill efuent. The
bacterium effectively reduced pollution parameters (colour 68%, lignin 54%, phenol
86%, BOD 83% and COD 78%) after 144 h of treatment at 34±1°C and 120 rpm. GC-MS
analysis of control and treated samples showed that concentration of most of the low
molecular weight phenolic compounds like 2-methoxyphenol, 2,6-dimethoxy phenol, 2methoxy-4-ethyl-phenol, 3-allyl-6-methoxyphenol, ethanone 1-(-4-hydroxy-3,5dimethoxyphenyl), benzoic acid, 2-methoxy-4-(1-propenyl) phenol and 4methoxycinnamic acid present in control untreated efuent were reduced after bacterial
treatment. The toxicity assessments were carried out with treated and untreated efuent
by studying the growth and germination of seeds of mung bean (Vigna radiata L.). The
mung bean bioassay conrmed the detoxication of efuent after bacterial treatment
Raj et al.; Ecological Engineering; 2014; 71; 355-362

Desulfurization of thianthrene by a Gordonia sp. IITR100
Thianthrene (TA) was desulfurized by an isolated strain, Gordonia sp. IITR100. The
reaction is accompanied with the formation of TA-sulfoxide, TA-sulfone and 2phenylsulfanylphenol. The formed 2-phenylsulfanylphenol undergoes further oxidation
to o-hydroxyphenyl phenylsulfone that accumulates as an end product. Metabolism of TA
to TA-sulfone can also occur by E. coli-DszC i.e. E. coli cells that were harboring the gene
coding for the enzyme dibenzothiophene desulfurase C. When presented to E. coli-DszC
in a binary combination with dibenzothiophene, TA metabolism was completely
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Cu, Ni, Pb and Cd in the root tissues were found in the range of 3.97–67.72, 3.44–45.47,
2.52–14.19, 6.13–58.28 and 0.32–3.96 μg g−1 whereas the corresponding shoot values
were 5.45–125.67, 2.87–19.60, 1.81–15.39, 5.18–44.28 and 0.23–3.17 μg g −1
respectively. Among the different plant species the translocation factor (TF) ranged
between 0.453–1.938, 0.136–3.236, 0.346–2.065, 0.277–3.857 and 0.119–3.314 for Cr,
Cu, Ni, Pb and Cd respectively. All the plants were found to have an enrichment
coefcient of >1, which reects their high metal accumulation potential. The ndings
suggest that the studied weed species may be used for the phytoremediation and
restoration of land contaminated with toxic metals.
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inhibited. Metabolism of TA–TA-sulfone by E. coli-DszC, as well as the nature of
metabolites formed by IITR100, suggests that the desulfurization pathway for TA is
similar to that of the thiophenic compounds. This is rst report on the desulfurization of
thianthrene, and has implications on biodesulfurization when multiple sulfur compounds
are present together.
Ahmad et al.; Biotechnology letters; 2014; 36; 2209-2214
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Despite recent advances in understanding mechanism of toxicity, the development of
biomarkers (biochemicals that vary signicantly with exposure to chemicals) for
pesticides and environmental contaminants exposure is still a challenging task.
Carbofuran is one of the most commonly used pesticides in agriculture and is said to be
the most toxic carbamate pesticide. It is necessary to identify the biochemicals that can
vary signicantly after carbofuran exposure on earthworms which will help to assess the
soil ecotoxicity. Initially, authors have optimized the extraction conditions which are
suitable for high-throughput gas chromatography mass spectrometry (GC-MS) based
metabolomics for the tissue of earthworm, Metaphire posthuma. Upon evaluation of ve
different extraction solvent systems, 80% methanol was found to have good extraction
efciency based on the yields of metabolites, multivariate analysis, total number of peaks
and reproducibility of metabolites. Later toxicity evaluation was performed to
characterize the tissue specic metabolomic perturbation of earthworm, Metaphire
posthuma after exposure to carbofuran at three different concentration levels (0.15, 0.3
and 0.6 mg/kg of soil). Seventeen metabolites, contributing to the best classication
performance of highest dose dependent carbofuran exposed earthworms from healthy
controls were identied. This study suggests that GC-MS based metabolomic approach

PCA of optimization of extraction solvent system for global metabolite proling of earthworm Metaphire posthuma A)
scores plot, explaining the extraction efciency of different solvent systems 1. 80% MeOH, 2. Pure MeOH, 3. MIPW, 4.
MCW, 5. AMW. B) Loadings plot.
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Gas chromatography- mass spectrometry based metabolomic approach
for optimization and toxicity evaluation of earthworm sub-lethal
responses to carbofuran
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was precise and sensitive to measure the earthworm responses to carbofuran exposure in
soil, and can be used as a promising tool for environmental eco-toxcological studies.
Mudiam et al.; PLoS One; 2013;8;e81077

Determination of 17 organophosphate pesticide residues in mango by
modiﬁed QuECHERS extraction method using GC-NPD/GC-MS and
hazard index estimation in Lucknow, India
A total of 162 samples of different varieties of mango: Dashehari, Langra, Safeda in three
growing stages (Pre-mature, Unripe and Ripe) were collected from Lucknow, India, and
analyzed for the presence of seventeen organophosphate pesticide residues. The
QuEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe) method of extraction
coupled with gas chromatography was validated for pesticides and qualitatively

Map showing sampling site Malihabad, Lucknow, Uttar Pradesh, India.

conrmed by gas chromatography- mass spectrometry. The method was validated with
different concentrations of mixture of seventeen organophosphate pesticides (0.05, 0.10,
−1
0.50 mg kg ) in mango. The average recovery varied from 70.20% to 95.25% with less
than 10% relative standard deviation. The limit of quantication of different pesticides
−1
ranged from 0.007 to 0.033 mg kg . Out of seventeen organophosphate pesticides only
malathion and chlorpyriphos were detected. Approximately 20% of the mango samples
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Srivastava et al.; PLoS One; 2014; 9; e96493

Molecularly imprinted based solid phase extraction coupled with
dispersive liquid-liquid microextraction and injector port silylation
followed by GC-MS/MS analysis for the selective determination 3-pba
in tissue and blood
A novel analytical approach based on molecularly imprinted solid phase extraction
(MISPE) coupled with dispersive liquid–liquid microextraction (DLLME), and injector

Graphical representation of MIP-DLLME-IPS-GC-MS/MS for the determination of 3-PBA in
biological samples
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have shown the presence of these two pesticides. The malathion residues ranged from
−1
−1
ND-1.407 mg kg and chlorpyriphos ND-0.313 mg kg which is well below the
maximum residues limit (PFA-1954). In three varieties of mango at different stages from
unpeeled to peeled sample reduction of malathion and chlorpyriphos ranged from
35.48%–100% and 46.66%–100% respectively. The estimated daily intake of malathion
−1
−1
ranged from 0.032 to 0.121 µg kg and chlorpyriphos ranged from zero to 0.022 µg kg
body weight from three different stages of mango. The hazard indices ranged from 0.0015
to 0.0060 for malathion and zero to 0.0022 for chlorpyriphos. It is therefore indicated that
seasonal consumption of these three varieties of mango may not pose any health hazards
for the population of Lucknow city, India because the hazard indices for malathion and
chlorpyriphos residues were below to one.
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port silylation (IPS) has been developed for the selective preconcentration, derivatization
and analysis of 3-phenoxybenzoic acid (3-PBA) using gas chromatography–tandem
mass spectrometry (GC–MS/MS) in complex biological samples such as rat blood and
liver. Factors affecting the synthesis of MIP were evaluated and the best monomer and
cross-linker were selected based on binding afnity studies. Various parameters of
MISPE, DLLME and IPS were optimized for the selective preconcentration and
derivatization of 3-PBA. The method developed offers a good linearity over the
−1
−1
calibration range of 0.02–2.5 ng mg and 7.5–2000 ng mL for liver and blood
respectively. Under optimized conditions, the recovery of 3-PBA in liver and blood
samples were found to be in the range of 83–91%. The detection limit was found to be
−1
−1
0.0045 ng mg and 1.82 ng mL in liver and blood respectively. Precision study for ve
replicates in a day and for ve, successive days was found to be less than 8%. The method
developed was successfully applied to real samples, i.e. rat blood and tissue for
quantitative evaluation of 3-PBA. The analytical approach developed is rapid, economic,
simple, eco-friendly and possess immense utility for the analysis of analytes with polar
functional groups in complex biological samples by GC–MS/MS
Mudiam et al.; Journal of Chromatography B; Analytical Technical Biomeddical Life
Sciences 2014; 945-946; 23-30

Development of ultrasound-assisted dispersive liquid–liquid microextraction–large volume injection–gas chromatography–tandem mass
spectrometry method for determination of pyrethroid metabolites in
brain of cypermethrin-treated rats
3-Phenoxybenzoic acid (3-PBA) and 4-hydroxy-3-phenoxybenzoic acid (OH-PBA) are
the two common metabolites for most pyrethroid insecticides. A rapid, sensitive, and ecofriendly method has been developed based on ultrasound-assisted dispersive
liquid–liquid microextraction (DLLME) coupled to large volume injection–gas
chromatography–tandem mass spectrometry for the simultaneous determination of
pyrethroid metabolites in rat brain treated with cypermethrin (CYP). Brain samples were
homogenized in methanol (disperser solvent) followed by derivatization with methyl
chloroformate (MCF) and extraction using DLLME. Factors that inuence the extraction
and derivatization efciency such as type and volume of extraction and disperser solvent,
sonication time, pH, ionic strength, and volumes of MCF and pyridine were optimized.
Under optimized conditions, the limits of detection were 1 and 4 ng/g for 3-PBA and OHPBA, respectively. Mean recoveries of pyrethroid metabolites in rat brain were in the
range of 83–95 %. The method developed was successfully applied for determination of
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3-PBA and OH-PBA in brain samples of CYP-treated rats. The method developed can be
adopted for rapid and sensitive analysis of pyrethroid metabolites in toxicological and
forensic laboratories.
Mudiam et al.; Forensic Toxicology; 2014; 32; 19-29

Comparative toxicity of carbaryl, carbofuran, cypermethrin and
fenvalerate in Metaphire posthuma and Eisenia fetida: A possible
mechanism
To establish the use of Metaphire posthuma as a sensitive test model for ecotoxicological
studies, acute toxicity testing of carbaryl, carbofuran, cypermethrin and fenvalerate on
Eisenia fetida and Metaphire posthuma were carried out. Two different types of
bioassays, contact lter paper toxicity and soil toxicity bioassays were used to determine
LC50 values for these insecticides. Among the tested chemicals, carbofuran was the most
toxic to both the earthworm species. In paper contact method, 72 h-LC50 values of
carbofuran in M. posthuma and E. fetida were found to be 0.08 μg/cm2 and 1.55μg/cm2
respectively while in soil test, 14-d LC50 values were 0.49 mg/kg and 21.15 mg/kg
respectively. On comparing the toxicity data of these chemicals for both the earthworm
species, M. posthuma was found to be more sensitive than E. fetida. Based on the acute
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Graphical representation of DLLME-LVI-GC-MS/MS of pyrethroid metabolites in cypermethrin treated samples
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toxicity data, the order of toxicity of insecticides in both the test procedures was
carbofuran>cypermethrin >carbaryl>fenvalerate for M. posthuma whereas for E. fetida it
was carbofuran>carbaryl>fenvalerate>cypermethrin. Morphological changes also
appeared in the organisms exposed to these chemicals which were more pronounced in
M. posthuma at lower concentrations than E. fetida in both the test procedures. The results
of the present study advocates the use of M. posthuma for ecotoxicity studies, being a
more sensitive and reliable model than E. fetida. Based on the data on partial atomic
charges, structural features and spectroscopic studies on carbaryl and carbofuran, a
possible mechanism of toxicity of carbamate insecticides in earthworm was proposed.
Saxena et al.; Ecotoxicology & Environmental Safety; 2014; 100; 218-225

Application of ultrasound-assisted dispersive liquid-liquid microextraction and automated in-port silylation for the simultaneous
determination of phenolic endocrine disruptor chemicals in water
samples by gas chromatography-triple quadrupole mass spectrometry
An analytical methodology has been developed based on ultrasound-assisted dispersive
liquid-liquid microextraction (UA-DLLME) coupled to automated in-port silylation
(auto-IPS) for the simultaneous determination of ten phenolic endocrine disruptor

Graphical representation for the analysis of PEDCs in water samples using DLLME-Auto IPS-GC MS/MS
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Mudiam et al.; Analytical Methods; 2014; 6; 1802-1810

In silico prediction of toxicity of non-congeneric industrial chemicals
using ensemble learning based modeling approaches
Ensemble learning approach based decision treeboost (DTB) and decision tree forest
(DTF) models are introduced in order to establish the quantitative structure-toxicity
relationship (QSTR) for the prediction of toxicity of 1450 diverse chemicals. Eight nonquantum mechanical molecular descriptors were derived. Structural diversity of the
chemicals was evaluated using Tanimoto similarity index. Stochastic gradient boosting
and bagging algorithms supplemented DTB and DTF models were constructed for
classication and function optimization problems using the toxicity end-point in
T. pyriformis. Special attention was drawn to prediction ability and robustness of the
models, investigated both in external and 10-fold cross validation processes. In complete
data, optimal DTB and DTF models rendered accuracies of 98.90%, 98.83% in twocategory and 98.14%, 98.14 % in four-category toxicity classication. Both the models
further yielded classication accuracies of 100 % in external toxicity data of
T. pyriformis. The constructed regression models (DTB and DTF) using ve descriptors
yielded correlation coefcients (R2) of 0.945, 0.944 between the measured and predicted
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chemicals (PEDCs) which include alkylphenols, parabens and bisphenols. Optimization
of DLLME parameters includes the type and volume of extraction and disperser solvent,
pH, ionic strength and sonication time. Under the optimized conditions, acetone (200
mL) and dichloromethane (100 mL) were rapidly injected into 2 mL of water sample and
sonicated for 90 s. After centrifugation the sedimented phase was taken into a gas
chromatography-mass spectrometry autosampler vial and subjected to auto-IPS with
bis(trimethylsilyl)triuoroacetamide containing 1% trimethylchlorosilane (BSTFA +
TMCS; 99 : 1 v/v). Auto-IPS parameters such as the effect of solvent, injector port
temperature and the ratio of the volume of the sedimented phase to BSTFA were
thoroughly studied. The PEDCs were analyzed by gas chromatography-tandem mass
spectrometry in the selected reaction monitoring mode. Linearity in the range of
-1
0.01–500 mg L was obtained for all the PEDCs. The limit of detection and limit of
-1
quantication were found to be in the range of 0.002– 0.23 mg L and 0.009–0.77 mg
-1
L , respectively. Satisfactory recoveries ranging from 82–98% were achieved for all the
PEDCs. In conclusion, the coupling of UA-DLLME with auto-IPS greatly reduces the
amount of solvents used for extraction, costly reagent for derivatization and time of
sample preparation plus derivatization, resulting in a rapid, sensitive, economical and
eco-friendly method which could be of immense use in the routine analysis of water
samples for regulatory purposes.
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Figures show generalization and predictive abilities of the constructed (a) DTB and (b) DTF models to predict the
T. pyriformis toxicity of diverse chemicals.

toxicities with mean squared errors (MSEs) of 0.059, and 0.064 in complete T. pyriformis
data. The T. pyriformis regression models (DTB and DTF) applied to the external toxicity
2
data sets yielded R and MSE values of 0.637, 0.655; 0.534, 0.507 (marine bacteria) and
0.741, 0.691; 0.155, 0.173 (algae). The results suggest wide applicability of the interspecies models in predicting toxicity of new chemicals for regulatory purposes. These
approaches provide useful strategy and robust tools in the screening of ecotoxicological
risk or environmental hazard potential of chemicals.
Singh et al.; Toxicology & Applied Pharmacology; 2014; 275; 198-212

QSTR modeling for qualitative and quantitative toxicity predictions of
diverse chemical pesticides in honey bee for regulatory purpose
Pesticides are designed toxic chemicals for specic purpose and can harm non-target
species as well. The honey bee is considered a non-target test species for toxicity
evaluation of chemicals. Global QSTR (quantitative structure-toxicity relationship)
models were established for qualitative and quantitative toxicity prediction of pesticides
in honey bee (Apis mellifera) based on the experimental toxicity data of 237 structurally
diverse pesticides. Structural diversity of the chemical pesticides and nonlinear
dependence in the toxicity data were evaluated using the Tanimoto similarity index and
Brock-Dechert-Scheinkman statistics. Probabilistic neural network (PNN) and
generalized regression neural network (GRNN) QSTR models were constructed for
classication (two- and four categories), and function optimization problems using the
toxicity end point in honey bees. The predictive power of the QSTR models was tested
through rigorous validation performed using the internal and external procedures
employing a wide series of statistical checks. In complete data, PNN-QSTR model
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Singh et al.; Chemical Research in Toxicology; 2014; 27; 1504-1515

Multi-species QSAR modeling for predicting aquatic toxicity of diverse
organic chemicals for regulatory toxicology
The research aims to develop multi-species quantitative structure activity relationships
(QSARs) modeling tools capable of predicting acute toxicity of diverse chemicals in
various Organization for Economic Co-operation and Development (OECD)

Figure shows a conceptual model for predicting toxicities of diverse pesticides in honey bee.

recommended test species of different trophic levels for regulatory toxicology using set
of simple molecular descriptors. Accordingly, ensemble learning (EL) approach based
classication and regression QSAR models, such as decision treeboost (DTB) and
decision tree forest (DTF) implementing stochastic gradient boosting and bagging
algorithms were developed using the algae (P. subcapitata) experimental toxicity data for
chemicals. The EL-QSAR models were successfully applied to predict toxicities of wide
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rendered classication accuracy of 96.62 % (two-category) and 95.57 % (four-category),
2
while the GRNN-QSTR model yielded correlation (R ) of 0.841 between the measured
and predicted toxicity values with mean squared error (MSE) of 0.22. The results suggest
for the appropriateness of the developed QSTR models to reliably predict qualitative and
quantitative toxicity of pesticides in honey bee. Both the PNN and GRNN based QSTR
models constructed here can be useful tools in predicting the qualitative and quantitative
toxicity of the new chemical pesticides for regulatory purposes.
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groups of chemicals in other test species including algae (S. obliguue), daphnia, sh and
bacteria. Structural diversity of the selected chemicals and those of the end-point toxicity
data of ve different test species were tested using the Tanimoto similarity index and
Kruskal-Wallis (K-W) statistics. Predictive and generalization abilities of various QSAR
models constructed here were compared using several statistical parameters. The
developed QSAR models (DTB, DTF) yielded a considerably high accuracy of binary
classication in complete data of model building (algae) species (97.82 %, 99.01 %) and
ranged between 92.50 % - 94.26 % and 92.14 %-94.12 % in four test species, respectively,
2
whereas, regression QSAR models (DTB, DTF) rendered high correlation (R ) between
the measured and model predicted toxicity end-point values and low mean-squared error
in model building (algae) species (0.918, 0.15; 0.905, 0.21) and ranged between 0.5750.672, 0.18-0.51; 0.605-0.689, 0.20-0.45 in four different test species. The developed
QSAR models showed good predictive and generalization abilities in different test
species of varied trophic levels and can be used as tools for predicting toxicities of
structurally diverse chemical compounds for screening and prioritization of chemicals
for regulation.
Singh et al.; Chemical Research in Toxicology; 2014; 27; 741−753
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Nano-QSAR modeling for predicting biological activity of diverse
nanomaterials

Singh et al.; RSC Advances; 2014; 4; 13215-13230

A conceptual model for predicting biological activities of nano-materials.
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This study reports robust reliable ensemble learning (EL) approach based nano-QSAR
models for predicting the biological effects of diverse nanomaterials (NMs) using simple
molecular descriptors. EL based nano-QSAR models implementing stochastic gradient
boosting and bagging algorithms were constructed and used to establish statistically
signicant relationships between measured biological activity proles of nanoparticles
(NPs) and their simple structural properties. To demonstrate the predictive ability of the
developed nano-QSAR models, ve different representative data sets (case studies) of
NMs (NPs with diverse metal cores, NPs with similar core but diverse surface modiers,
metal oxide NPs, surface modied multi-walled carbon nanotubes, and fullerene
derivatives) studied recently using in vitro cell based assays were employed. Rigorous
validation of the constructed classication and regression nano-QSAR models performed
using various statistical parameters suggested robustness of the EL based models for their
future use. Proposed nano-QSAR models showed high prediction accuracy (binary
classication) of more than 93.18 % (case study 1), 97.25 % (case study 2), and yielded
2
correlation (R ) of more than 0.851 between experimental and model predicted values of
biological activity in complete data of different diverse sets of NPs. Results for all the ve
case studies demonstrated better predictive performance of the proposed nano-QSAR
models compared to the previous studies. The proposed models reliably predicted the
biological activity of all considered NPs, and the methodology is expected to provide
guidance for the future design and manufacturing of NMs ensuring better and safer
products.
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Zinc oxide nanoparticles provide an adjuvant effect to ovalbumin via a
Th2 response in Balb/c mice
Zinc oxide nanoparticles (ZNPs) have been used in dietary supplements and may cause an
immunomodulatory effect. The present study investigated the effect of ZNPs on antigenspecic immune responses in mice sensitized with the T-cell-dependent antigen
ovalbumin (OVA). BALB/c mice were intraperitoneally administered ZNPs (0.25, 0.5, 1
and 3mg) once, in combination with OVA, and the serum antibodies, splenocyte
reactivity and activation of antigen-presenting cells were examined. The serum levels of
OVA-specic IgG1 and IgE were found signicantly enhanced by treatment with ZNPs
over control. An increased level of IL-2, IL-4, IL-6, IL-17 and decreased level of IL-10
and TNF-α in splenocytes administered with ZNPs were observed in comparison with
control. The ZNPs and OVA-stimulated T lymphocytes showed enhanced proliferation
compared with control. Macrophages and B cells showed high expression of MHC class

The mRNA expressions of transcription factors and cytokines in the intestine (A) GATA-3, (B) T-bet, (C) Foxp3, (D)
SOCS-3, (E) GAPDH, (F) TLR-4, (G–J) Th2 cytokines, IL-4, IL-5, IL-13 and IL-10 and (K) β-actin of the control
(NA), ZNPs, OVA and OVA/ZNPs groups. For densitometry, data are expressed as means ± SEM of three replicates.
Values represented are signicantly different in ZNPs versus ZNPs/OVA and/or OVA versus ZNPs/OVA at *P < 0.05
and ns = non-signicant.
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Roy et al.; International Immunology; 2014; 26; 159-172

Mechanism of uptake of ZnO nanoparticles and inﬂammatory
responses in macrophages require PI3K mediated MAPKs signaling
The inammatory responses after exposure to zinc oxide nanoparticles (ZNPs) are
known, however, the molecular mechanisms and direct consequences of particle uptake
are still unclear. Dose and time-dependent increase in the uptake of ZNPs by
macrophages has been observed by ow cytometry. Macrophages treated with ZNPs
showed a signicantly enhanced phagocytic activity. Inhibition of different

Involvement of PI3K, Ras and MAPKs signaling in the internalization of ZNPs and effect of poly G and lipin on
MAPKs. Representative Western blots after ZNPs treatment (30 min, 3, 6, 12 and 24 h of 2.5mg/ml ZNPs) (A) PI3K
and Ras, (B) Effect of ZNPs on phosphorylation of ERK1/2, p38 and JNK MAPKs in macrophages. (C) Effect of ZNPs
on the protein expression of NF-kB, c-Jun and c-Fos in macrophages.
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II, whereas higher expression of CD11b in macrophages of the ZNPs and ZNPs/OVA
treated groups was observed. The lungs and spleen had increased eosinophils and mast
cell numbers. Also, myeloperoxidase activity in lungs was found to be increased by 2.5fold in the case of ZNPs and 3.75-fold increase in ZNPs/OVA, whereas in intestine, there
was signicant increase in both the groups. Increased expression of the genes for GATA3, SOCS-3, TLR-4, IL-13 and IL-5 in the intestine was observed. Collectively, these data
indicate that systemic exposure to a single administration of ZNPs could enhance
subsequent antigen-specic immune reactions, including the serum production of
antigen-specic antibodies, and the functionality of T cells.
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internalization receptors caused a reduction in uptake of ZNPs in macrophages. The
strongest inhibition in internalization was observed by blocking clathrin, caveolae and
scavenger receptor mediated endocytic pathways. However, FcR and complement
receptor-mediated phagocytic pathways also contributed signicantly to control. Further,
exposure of primary macrophages to ZNPs (2.5 μg/ml) caused (i) signicant
enhancement of Ras, PI3K, (ii) enhanced phosphorylation and subsequent activation of
its downstream signaling pathways via ERK1/2, p38 and JNK MAPKs (iii)
overexpression of c-Jun, c-Fos and NF-κB. These results demonstrate that ZNPs induce
the generation of reactive nitrogen species and overexpression of Cox-2, iNOS, proinammatory cytokines (IL-6, IFN-γ, TNF-α, IL-17 and regulatory cytokine IL-10) and
MAPKs which were found to be inhibited after blocking internalization of ZNPs through
caveolae receptor pathway. These results indicate that ZNPs are internalized through
caveolae pathway and the inammatory responses involve PI3K mediated MAPKs
signaling cascade.
Roy et al.; Toxicology in Vitro; 2014; 28; 457-467

Biocomposite cryogels as tissue-engineered biomaterials for
regeneration of critical-sized cranial bone defects
Analysis of the in vivo regeneration capability of any tissue-engineered biomaterial is
necessary once it shows potential characteristics during in vitro studies. Thus, we applied
polyvinyl alcohol-tetraethylorthosilicate-alginate-calcium oxide (PTAC) biocomposite
cryogel on critical-sized cranial bone defects in wistar rats for examining the comparative
bone regeneration of cryogel-treated and nontreated defects over a period of 4 weeks.
Analysis was performed from macroscopic level till the gene level. Bone regeneration in
cryogel-treated defects was observed, whereas the nontreated group did not show any
defect healing except at few peripheral areas. At the macroscopic level, micro-computed
tomography analysis revealed new bone formation. This was further conrmed at the
cellular level, wherein, new bone formation was demonstrated by hematoxylin and eosin
staining. Osteoblastic differentiation was further validated by immunohistological
staining of runt-related transcription factor-2 (Runx-2) protein and via calciumphosphate crystal formation after 2 weeks through scanning electron microscopy and
energy dispersive X-ray spectroscopy. Finally, at the gene level, real-time PCR analysis
conrmed the mRNA expression of osteoblastic markers, that is, runx-2, collagen type I
(Col I), alkaline phosphatase (ALP), and osteocalcin (OCN). Therefore, the results of in
vivo cranial defect model studies suggest that PTAC biocomposite cryogels can show
suitable potential for human bone regeneration.
Mishra et al.; Tissue Engineering Part A;2014; (3-4);751-762
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Zinc oxide nanoparticles induce apoptosis by enhancement of
autophagy via PI3K/Akt/mTOR inhibition

ZnO NPs induced oxidative stress, genotoxicity and apoptotic markers in macrophages. (a) Nrf2, p53 and p21/waf1
levels in 2.5mg/ml ZnO NPs treated macrophages for 0.5, 3, 6, 12 and 24 h. (b) Bax, Bcl2, and cytochome c levels in
cytosolic fraction of macrophages. (c) Fas, caspases 3, 8, and 9 cleavages in ZnO NPs (0.5, 3, 6, 12 and 24 h) and NAC+
ZnO NPs treated macrophages. (d) nH2Ax activation and cleavage of PARP in ZnO NPs (0.5, 3, 6, 12 and 24 h) and
NAC+ ZnO NPs treated macrophages were analyzed by immunoblotting in whole cell lysates of macrophages.
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Zinc oxide nanoparticles (ZnO NPs) induced macrophage cell death and its mechanism
remains to be solved. Herein, authors report that ZnO NPs induced ROS generation by
depleting antioxidant enzymes, increasing lipid peroxidation and protein carbonyl
contents in macrophages. The oxidative stress was induced by the inhibition of Nrf2
transcription factor release. ZnO NPs also activated the cleavage of apoptosis markers
like caspases 3, 8 and 9. γH2Ax activation and cleavage of poly (ADP-ribose) polymerase
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(PARP) that are known indicators of genotoxicity were found to be activated by following
p53, p21/waf1 signaling. ZnO NPs increased the number of autophagosomes and
autophagy marker proteins such as microtubule-associated protein 1 light chain 3isoform II (MAP-LC3-II) and Beclin 1 after 0.5-24h of treatment. Phosphorylated Akt,
PI3K and mTOR were signicantly decreased on ZnO NPs exposure. Moreover, the
apoptotic and autophagic cell death could be inhibited on blocking of ROS generation by
N-acetylcysteine (NAC) which demonstrated the critical role of ROS in both types of cell
death. In addition, inhibition of LC3-II by siRNA-dependent knockdown attenuated the
cleavage of caspase 3. This study demonstrates autophagy supports apoptosis on ZnO
NPs exposure.
Roy et al.; Toxicology Letters; 2014; 227; 29-40

In-vivo efﬁcacy of compliant 3d nano- composite in critical-size bone
defect repair: A six month preclinical study in rabbit
Bone defects above a critical size do not heal completely by themselves and thus
represent major clinical challenge to reconstructive surgery. Numerous bone substitutes
have already been used to promote bone regeneration, however their use, particularly for

Histology illustrating hematoxylin and eosin (H&E) stained section of n-HA/gel/CMC treated site after week 04, 07, 10
and 14 (a,b,c,d) respectively. Bone forming tissue migrates from periphery to the centre thus initiated bone-bridging.
NB: new bone, OB: osteoblast, OC: osteocyte. CC: calcied cartilage, TB: trabecular bone, RB: remodeled bone. Scale
Bar: 50µm (magnication=125X, inset magnication=50X).
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Sagar et al.; PLoS One; 2013; 8; e77578

Cerium oxide nanoparticles induced toxicity in human lung cells: Role
of ROS mediated DNA damage and apoptosis
Cerium oxide nanoparticles (CeO2 NPs) have been shown to possess promising industrial
and bio-medical applications. In spite of their applications, the toxicity of these NPs in
biological/physiological environment is a major concern. Therefore, the present study
was aimed to understand the molecular mechanism underlying the toxicity of CeO2 NPs
on lung adenocarcinoma (A549) cells. Nanosize CeO2 NPs gets internalize in A549 cells
in a concentration and time- dependent manner and leads to signicant (p<0.05)
cytotoxicity and morphological changes as revealed by ow cytometry and microscopic
analysis. Further, the cell death was found to be apoptotic as shown by loss in
mitochondrial membrane potential, increase in annexin-V positive cells and conrmed
by immunoblot analysis of various genes such as Bax, BCl-2, Cyt C, AIF, Caspase-3 and
Caspase-9. Along with this, a signicant increase in oxidative DNA damage was also
found as shown by fpg modied comet assay and further conrmed by phosphorylation of
p53 gene and presence of cleaved PARP. This damage could be attributed to increased
production of ROS with concomitant decrease in antioxidant (GSH) level. Moreover, this
85

Annual Report 2013-14

critical-sized bone defects along with their long term in vivo safety and efcacy remains a
concern. The present study was designed to obtain a complete healing of critical-size
defect made in the proximal tibia of New Zealand White rabbit, using nanohydroxyapatite/ gelatin and chemically carboxymethylated chitin (n- HA/gel/CMC)
scaffold construct. The bone-implant interfaces and defect site healing were evaluated for
a period up to 25 weeks using radiography, micro-computed tomography, uorescence
labeling, and histology and compared with respective SHAM (empty contra lateral
control). The viscoelastic porous scaffold construct allows easy surgical insertion and
post-operatively facilitate oxygenation and angiogenesis. Radiography of defect treated
with scaffold construct suggested expedited healing at defect edges and within the defect
site, unlike conned healing at edges of the SHAM sites. The architecture indices
analyzed by micro-computed tomography showed a signicant increase in percentage of
bone volume fraction, resulting in reconciled cortico-trabecular bone formation at nHA/gel/CMC constructs treated site (15.2% to 52.7%) when compared with respective
SHAM (10.2% to 31.8%). Histological examination and uorescence labeling revealed
that the uniformly interconnected porous surface of scaffold construct enhanced
osteoblasts' activity and mineralization. These preclinical data suggest that, nHA/gel/CMC construct exhibit stimulation of bone's innate regenerative capacity, thus
underscoring their use in guided bone regeneration.
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Determination of apoptotic cells by acridine orange staining of A549 cells exposed to CeO2 NPs for 24 h
exposure. Cells were exposed, washed, and stained with Acridine orange dye. (a) Control cells, (b, c) treated
cells showing nuclear fragmentation, (d, e) chromatin condensation, and (f) apoptotic bodies.
(magnication 400x)

damage causes halt in cell cycle progression and increases cells in SubG1 phase which
further conrms the apoptotic cell death. This cell death along with DNA damage was
attenuated by the application of ROS and apoptosis inhibitors NAC (N-Acetyl LCysteine) and Z-DEVD-fmk respectively. This study concludes that ROS mediated
DNA damage and cell cycle arrest plays a major role in CeO2 NPs induced apoptotic cell
86
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death in A549 cells. Apart from benecial applications, these NPs also impart potential
harmful effects which should be properly evaluated prior to their use.
Mittal and Pandey; BioMed Research International; 2014; doi.org / 0.1155/2014/891934

The use of metal oxide nanoparticles (titanium dioxide) in consumer and industrial

Histopathological changes in liver tissue of swiss albino mice after 14 days of oral exposure. A) Control mouse liver
section shows normal histology, B) Mice treated with 100 mg/kg b.wt. of TiO2NPs show accumulation of mononuclear
cells near the sinusoidal vesicle (inset B1) and angiectasis (inset B2). Sections were stained with H&E and observed
under a light microscope at magnication X125.

products improves their quality but also underscores the possible adverse effects to
human and environmental health. Mice were exposed orally for 14 consecutive days and
analyzed for alteration in different hepatic enzymes, histopathological changes, oxidative
stress, DNA damage, tumor suppressor and proapoptotic protein expression in liver cells.
A signicant alteration in the level of hepatic enzymes and liver histopathology at a dose
of 100 mg/kg body weight was observed. Signicant oxidative DNA damage was
observed in liver cells, which could be attributed to oxidative stress. In addition, the
increased expression of p53, BAX, caspase-3 and -9 proteins and decreased expression of
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Titanium dioxide nanoparticle induced oxidative stress triggers DNA
damage and hepatic injury in mammals
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antiapoptotic protein Bcl-2, suggest activation of the intrinsic pathway of apoptosis. High
accumulation of titanium dioxide nanoparticles in the liver tissue would cause DNA
damage and apoptosis through the intrinsic pathway.
Shukla et al.; Nanomedicine; 2014; 9; 1423-1434

Nicotine-encapsulated poly(lactic-co-glycolic) acid nano -particles
improve neuroprotective efﬁcacy against MPTP-induced Parkinsonism
For some instances of Parkinson's disease (PD), current evidence in the literature is
consistent with reactive oxygen species being involved in the etiology of the disease. The
management of PD is still challenging owing to its ambiguous etiology and lack of
permanent cure. Because nicotine offers neuroprotection against 1-methyl-4-phenyl1,2,3,6-tetrahydropyridine-induced parkinsonism, the neuroprotective efcacy of

TH-IR in dopaminergic neuron cultures after various treatments

nicotine-encapsulated poly(lactic-co-glycolic) acid (PLGA) nanoparticles and the
underlying mechanism of improved efcacy, if any, over bulk nicotine were assessed in
this study. The selected indicators of oxidative stress, dopaminergic neurodegeneration
and apoptosis, were measured in both in vitro and rodent models of parkinsonism in the
presence or absence of "nanotized" or bulk nicotine. The levels of dopamine and its
metabolites were measured in the striatum, nicotine and its metabolites in the nigrostriatal
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Tiwari et al.; Free Radical Biology & Medicine; 2013; 65; 704-718

Enhanced efﬁciency of P-element mediated transgenesis in Drosophila:
microinjection of DNA complexed with nanomaterial
The efciency of genetic transformation technology to generate stable transgenics
depends upon the successful delivery of plasmid DNA in embryonic cells. The available
gene vectors facilitate efcient plasmid DNA delivery to the cellular milieu but are
exposed to nuclease degradation. Recent in vitro studies suggest encapsulation of plasmid
DNA with nanomaterial(s) for better protection against nucleases. Therefore, in this
study, authors tested if complexing of free plasmid DNA with linear polyethylenimine
(LPEI, 25 kDa) based nanoparticle (LPN) enhances the efciency of transformation
(transgenesis) by using Drosophila based germ-line transformation technology. Here,
authors show that the LPN-DNA complex not only enhances the efciency of this
transgenic technology at a DNA concentration of 0.04 μg/μl but also reduces the DNA
quantity required to generate transgenics by ten folds. This approach has potential
applications for other types of transgenesis and nucleic acid injection methods in
Drosophila as well as in other popular genetic model systems.
Sonane et al.; Scientic Reports; 2013; 3; 3408
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tissues while the immunoreactivities of tyrosine hydroxylase (TH), metallothionein-III
(MT-III), inducible nitric oxide synthase (iNOS) and microglial activation were checked
in the substantia nigra of controls and treated mice. GSTA4-4, heme oxygenase (HO)-1,
tumor suppressor protein 53 (p53), caspase-3, lipid peroxidation (LPO), and nitrite levels
were measured in the nigrostriatal tissues. Nicotine-encapsulated PLGA nanoparticles
improved the endurance of TH-immunoreactive neurons and the number of ber
outgrowths and increased the mRNA expression of TH, neuronal cell adhesion molecule,
and growth-associated protein-43 over bulk against 1-methyl-4-phenyl pyridinium ioninduced degeneration in the in vitro model. MPTP reduced TH immunoreactivity and
levels of dopamine and its metabolites and increased microglial activation, expression of
GSTA4-4, iNOS, MT-III, HO-1, p53, and caspase-3, and levels of nitrite and LPO.
Whereas both bulk nicotine and nicotine-encapsulated PLGA nanoparticles modulated
the changes toward controls, the modulation was more pronounced in nicotineencapsulated PLGA nanoparticle-treated parkinsonian mice. The levels of nicotine and
cotinine were elevated in nicotine-encapsulated PLGA nanoparticle-treated PD mouse
brain compared with bulk. The results obtained from this study demonstrate that
nanotization of nicotine improves neuroprotective efcacy by enhancing its
bioavailability and subsequent modulation in the indicators of oxidative stress and
apoptosis.
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O-hexadecyl-dextran entrapped berberine nanoparticles abrogate high
glucose stress induced apoptosis in primary rat hepatocytes
Nanotized phytochemicals are being explored by researchers for promoting their uptake
and effectiveness at lower concentrations. In this study, O-hexadecyl-dextran entrapped
berberine chloride nanoparticles (BC-HDD NPs) were prepared, and evaluated for their

Effect of BBR and BC-HDD on hyperglycemia induced changes in cell cycle

cytoprotective efcacy in high glucose stressed primary hepatocytes and the results
obtained were compared with bulk berberine chloride (BBR) treatment. The nanotized
formulation treated primary hepatocytes that were exposed to high glucose (40 mM),
showed increased viability compared to the bulk BBR treated cells. BC-HDD NPs
reduced the ROS generation by ~3.5 fold during co-treatment, prevented GSH depletion
by ~1.6 fold, reduced NO formation by ~5 fold and signicantly prevented decline in
SOD activity in stressed cells. Lipid peroxidation was also prevented by ~1.9 fold in the
presence of these NPs conrming the antioxidant capacity of the formulation. High
glucose stress increased Bax/Bcl2 ratio followed by mitochondrial depolarization and
activation of caspase-9/−3 conrming involvement of mitochondrial pathway of
apoptosis in the exposed cells. Co- and post-treatment of BC-HDD NPs prevented
depolarization of mitochondrial membrane, reduced Bax/Bcl2 ratio and prevented
90
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Kapoor et al.; Plos One; 2014; 9; e89124

Selective blocking of primary amines in branched polyethylenimine
with biocompatible ligand alleviates cytotoxicity and augments gene
delivery efﬁcacy in mammalian cells
Recently, polyethylenimines (PEIs) have emerged as efcient vectors for nucleic acids
delivery. However, inherent cytotoxicity has limited their in vivo applications. To address
this concern as well as to incorporate hydrophobic domains for improving interactions
with the lipid bilayers in the cell membranes, authors have tethered varying amounts of
amphiphilic pyridoxyl moieties onto bPEI to generate a small series of pyridoxyl-PEI
(PyP) polymers. Spectroscopic characterization conrms the formation of PyP polymers,
which subsequently form stable complexes with pDNA in nanometric range with positive
surface charge. The projected modication not only accounts for a decrease in the density
of 1° amines but also allows formation of relatively loose complexes with pDNA (cf.
bPEI). Alleviation of the cytotoxicity, efcient interaction with cell membranes and easy
disassembly of the pDNA complexes have led to the remarkable enhancement in the
transfection efciency of PyP/pDNA complexes in mammalian cells with one of the

Selective blocking of primary amines in PEIs allviates cytotoxicity and augments gene delivery efcacy in
mammalian cells
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externalization of phosphatidyl-serine conrming their anti-apoptotic capacity in those
cells. Sub-G1 phase apparent in high glucose stressed cells was not seen in BC-HDD NPs
treated cells. The present study reveals that BC-HDD NPs at ~20 fold lower concentration
are as effective as BBR in preventing high glucose induced oxidative stress,
mitochondrial depolarization and downstream events of apoptotic cell death.
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formulations, PyP-3/pDNA complex, showing transfection in ∼68% cells compared to ∼
16% cells by Lipofectamine/pDNA complex. Further, the efcacy of PyP-3 vector has
been established by delivering GFP-specic siRNA resulting in ∼88% suppression of the
target gene expression. These results demonstrate the efcacy of the projected carriers
that can be used in future gene therapy applications.
Tripathi et al.; Colloids & Surfaces B Biointerfaces; 2014; 5; 79-85

Copolymers of covalently crosslinked linear and branched polyethylenimines as efﬁcient nucleic acid carriers
The present study describes the formation of copolymers of linear and branched PEIs (25
kDa each). These polyethylenimines (bPEI and lPEI) were crosslinked with each other to
obtain branched-linear (BL) PEI copolymers using epichlorohydrin as a crosslinker in
two steps. First, lPEI was reacted with epichlorohydrin to form lPEI-chlorohydrin (CHL)
and subsequently, bPEI was grafted onto CHL in basic medium by in situ generation of
epoxy functionalities. The two PEIs were crosslinked by varying the weight ratio of bPEI
while keeping the amount of lPEI xed. The ratio of two PEIs (1:1, 2:1, 3:1, 4:1 and 5:1)
and crosslinking percentage of epichlorohydrin (5, 10, 15 and 20%) appeared as the main
parameters to have affected the transfection efciency. The lead conjugate/DNA complex
was tested for in vivo transgene expression in Balb/c mice and was found to show
maximum expression in the spleen.
Goyal et al.; Journal of Biomedical Nanotechnology; 2014; 10; 3269-3279

Biocatalytic and antimicrobial activities of gold nanoparticles synthesized by Trichoderma sp.
The aim of this work was to synthesize gold nanoparticles by Trichoderma viride and
Hypocrea lixii. The biosynthesis of the nanoparticles was very rapid and took 10 min at
30°C when cell-free extract of the T. viride was used, which was similar by H. lixii but at
100°C. Biomolecules present in cell free extracts of both fungi were capable to synthesize
and stabilize the formed particles. Synthesis procedure was very quick and environment
friendly which did not require subsequent processing. The biosynthesized nanoparticles
served as an efcient biocatalyst which reduced 4-nitrophenol to 4-aminophenol in the
presence of NaBH and had antimicrobial activity against pathogenic bacteria. To the
best of our knowledge, this is the rst report of such rapid biosynthesis of gold
nanoparticles within 10 min by Trichoderma having plant growth promoting and plant
pathogen control abilities, which served both, as an efcient biocatalyst, and a potent
antimicrobial agent.
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Mishra et al.; Bioresource Technology; 2014; 166; 235-242

Galactomannan-PEI based non-viral vectors for targeted delivery of
plasmid to macrophages and hepatocytes
Intracellular nature and diversied locations of infectious and parasitic diseases such as
leishmaniasis, trypanosomiasis, tuberculosis and hepatitis B and C pose a signicant
global burden and challenge to the scientists working in the area of drug discovery and
drug delivery. The macrophages and hepatocytes are considered as potential target sites
as they together play an important role in various infectious diseases. The present study
scrutinizes the applicability of a natural biopolymer-based chemical vectors, capable of
targeting both macrophages and hepatocytes, that can form a complex with plasmid and
administer it into cells to produce a desired protein. The investigations were made to
develop a novel series of gene carriers by conjugating depolymerized galactomannan
(guar gum), a biocompatible polysaccharide with low molecular weight branched PEI
(LMWP). A series of conjugates were developed and characterized using
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Synthesis of gold nanoparticle from T.viridi cell free extract and its antimicrobial activity
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Tageted delivery of plasmid to macrophanges and hepatocytes

physicochemical techniques. All the GP/pDNA complexes showed signicantly higher
transfection efciency with GP-3/pDNA, one of the best formulations, showed ~2.0-7.7folds higher transfection efcacy when compared with the standard transfection reagents.
Further, GP-3/pDNA displayed signicantly higher target specic transfection efciency
under both in vitro and in vivo conditions. The data demonstrate the potential of GP
vectors to deliver nucleic acids simultaneously to macrophages and hepatocytes in gene
delivery applications.
Bansal et al. European Journal of Pharmaceutics & Biopharmaceutics; 2014;87:461-471

Curcumin-loaded nanoparticles potently induce adult neurogenesis
and reverse cognitive deﬁcits in Alzheimer's disease model via canonical
Wnt/β-catenin pathway
Neurogenesis, a process of generation of new neurons, is reported to be reduced in several
neurodegenerative disorders including Alzheimer's disease (AD). Induction of
neurogenesis by targeting endogenous neural stem cells (NSC) could be a promising
therapeutic approach to such diseases by inuencing the brain's self-regenerative
capacity. Curcumin, a neuroprotective agent, has poor brain bioavailability. Herein,
authors report that curcumin-encapsulated PLGA nanoparticles (Cur-PLGA-NPs)
potently induce NSC proliferation and neuronal differentiation in vitro and in the
hippocampus and subventricular zone of adult rats, as compared to uncoated bulk
curcumin. Cur-PLGA-NPs induce neurogenesis by internalization into the hippocampal
NSC. Cur-PLGA-NPs signicantly increase expression of genes involved in cell
94
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proliferation (reelin, nestin, and Pax6) and neuronal differentiation (neurogenin,
neuroD1, neuregulin, neuroligin, and Stat3). Curcumin nanoparticles increase neuronal
differentiation by activating the Wnt/β-catenin pathway, involved in regulation of
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Proposed schematic model for role of curcumin in neurogenesis through activation of the Wnt/β-catenin signaling
pathway: On the basis of experimental and in-silico studies we found that curcumin may increase wnt levels by
interacting with wnt inhibitory molecules such as Wif-1 and Dkk-1, thus activating the Wnt pathway. Wnt interacts with
7-transmembrane Frizzled receptor and phosphorylated co-receptor low-density lipoprotein (LRP-5/6), which triggers
activation of cytoplasmic dishevelled (Dvl) protein. Activated Dvl then interacts with destruction complex
Axin/APC/GSK-3β and inhibits GSK-3β that phosphorylates β-catenin and promotes β-catenin degradation through
proteasomal degradation in absence of Wnt. Inhibition of GSK-3β leads to accumulation of cytoplasmic β-catenin and
its translocation in to nucleus. In the nucleus β-catenin interacts with the TCF/LEF promoter complex leading to
activation of target genes that are involved in proliferation and differentiation of NSC. After cellular internalization
curcumin may likely interact with GSK-3β, thus enhancing the levels of cytoplasmic β-catenin, and decrease its
phosphorylation.

neurogenesis. These nanoparticles caused enhanced nuclear translocation of β-catenin,
decreased GSK-3β levels, and increased promoter activity of the TCF/LEF and cyclinD1. Pharmacological and siRNA-mediated genetic inhibition of the Wnt pathway
blocked neurogenesis-stimulating effects of curcumin. These nanoparticles reversed
learning and memory impairments in an amyloid beta induced rat model of AD-like
phenotypes, by inducing neurogenesis. In silico molecular docking studies suggest that
curcumin interacts with Wif-1, Dkk, and GSK-3β. These results suggest that curcumin
nanoparticles induce adult neurogenesis through activation of the canonical Wnt/βcatenin pathway and may offer a therapeutic approach to treating neurodegenerative
diseases such as AD, by enhancing a brain self-repair mechanism.
Tiwari et al.; ACS Nano; 2014; 8; 76-103
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susceptibility in a mouse model. Toxicol Res, 2014; doi: 10.1039/C4TX00062E.
94. Sankhwar ML; Yadav RS; Shukla RK; Singh D; Ansari RW; Pant AB; Parmar D;
Khanna VK. Monocrotophos induced oxidative stress and alterations in brain
dopamine and serotonin receptors in young rats. Toxicol Ind Health: 2013; doi:
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95. Saxena PN; Gupta SK; Murthy RC. Comparative toxicity of carbaryl, carbofuran,
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mechanism. Ecotoxicol Environ Saf: 100; 2014; 218-225.
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99. Shukla AK; Pragya P; Chaouhan HS; Tiwari AK; Patel DK; Abdin MZ; Chowdhuri
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induced oxidative damage. Free Radical Res. : 48; 2014; 560-571.
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diabetic rats. Food Chem Toxicol: 62; 2013; 722-731.
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.
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140. Varshney M; Chandra A; Chauhan LK; Goel SK. In vitro cytogenetic assessment of
trichloroacetic acid in human peripheral blood lymphocytes. Environ Sci Pollut
Res Int: 21; 2014; 843-850.
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Book Chapter
Kisku GC. “Role of coal based thermal power plant in climate change” In Climate
Change Impact on Ecosystem, edited by J Sundaresan, S Sreekesh, AL Ramanathan,
Leonard Sonnenschein and Ram Boojh, 1st edtn., Scientific Publishers (India), Jodhpur,
India, ISBN 978-81-7233-32-9, p133-138, 2013.

Copyright (024CR2013 dated 12-08-2013)
Title: AcSIR-PhD Student Management System
Authors: Vidisha Srivastava, Shailendra Kumar Gupta, Ravi Ram Kristipati, D. Kar
Chowdhur

Patents Granted in Foreign Countries

 Dhawan A; Mishra HO; Pandey AK; Bajpayee M; Parmar D; Das M. A process for
making a circular electrode and product thereof for conducting electrophoresis of
nucleotides (DNA, RNA) and proteins. Patent No. 165130. Grant Date: 30/04/2013,
Singapore .

 Dhawan A; Mishra HO; Pandey AK; Bajpayee M; Parmar D; Das M. Electrophoretic
device for separation of charged molecules using a petri dish. Patent No. 8628651. Grant
Date: 14/01/2014 , United States .
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Ph. D. Awarded
Name of the
Supervisor

Title of the thesis

University
& Year

Manindra
Nath
Tiwari

Dr MP Singh

A study on the effect
of developmental and
adult exposures to
cypermethrin on rat
nigrostriatal
dopaminergic neurons:
Biochemical,
immunohitochemical
and molecular
approaches

Banaras
Hindu
University,
Varanasi

A study on the
involvement of
secondary mediators
in maneb- and
paraquat-induced
neurodegeneration
and caffeine mediated
neuroprotection in
mouse
Effect of antioxidants
on pesticide-induced
neurodegeneration in
mice

Banaras
Hindu
University,
Varanasi

Sharawan
Yadav

Naveen
Kumar
Singhal

Dr MP Singh

Dr MP Singh

2013

2013

Jamia
Hamdard,
New Delhi
2013

Garima
Srivastava

Anubhuti
Dixit

Dr MP Singh

Dr MP Singh

A study on the role of
Cyp2d22 in
pesticides-induced
Parkinson’s disease
phenotype and
antioxidantsmediated
neuroprotection
Mitochondrial
proteomics of 1methyl-4-phenyl1,2,3,6tetrahydropyridine
and maneb +
paraquat mice models
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Banaras
Hindu
University,
Varanasi
2014

Banaras
Hindu
University,
Varanasi
2014
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Name of
the
Student
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of Parkinson's
disease: A
comparative study
Brajesh
Kumar
Singh

Vinay
Kumar
Tripathi

Vivek
Kumar

Mamta
Shukla

Dr Chetna Singh

Dr AB Pant

Dr AB Pant

Dr BN Paul

Sambhu S. Dr BN Paul
Tripathi

Biochemical and
molecular mechanism
of heavy-metalinduced neurotoxicity
in rats

Jamia
Hamdard ,
New Delhi

Expression and
inducibility of
xenobiotic
metabolizing
cytochrome P450s in
cultured human brain
cells
Studies on signaling
pathways involved in
Resveratrol induced
neuronal
differentiation in
PC12 cells

Integral
University,
Lucknow

Cigarette smoke
induced modulation
of hematopoietic
cytokines,GMCSF/G-CSF/IL-6 in
F0 uterus, bone
marrow and BALF
and F1 lung
Investigation on the
role of IL-6R/JAKSTAT pathway in
silica induced
pulmonary injury in
mice

Banasthali
Vidyapith,
Rajasthan

2013

2014

Integral
University,
Lucknow
2014

2014

Banaras
Hindu
University,
Varanasi

2014
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Sadashiv

Dr BN Paul

Dr BN Paul

Investigation on the
molecular mechanism
of asthma
pathogenesis:
relationship between
5’LO and SOCS3

Jadavpur
University,
Kolkata

Adipokines mRNA
expression in visceral
adipose tissue and its
impact on metabolic
risk factors in post
menopausal women

King
George’s
Medical
University,
Lucknow

2014

2013
Alok
Kumar
Verma

Dr PD Dwivedi

Allergenicity
assessment of GM
and non GM crops

AcSIR,
New Delhi
2014

Sandeep
Kumar

Asit Rai

Akansha
Nigam

Dr PD Dwivedi

Dr Sanghmitra
Bandyopadhyay

Dr Sushil Kumar

Characterization and
purification of potent
allergenic protein(s)
of red kidney bean,
Phaseolus vulgaris L

Jamia
Hamdard,
New Delhi

Determination and
Characterization of
developmental
neurotoxicity of
environmental
toxicant(s)

Jamia
Hamdard,
New Delhi

Toxicogenomics of
chromate
carcinogenesis and its
modulation by
antioxidants

Integral
University,
Lucknow
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Jasmeet
Kaur
Chhabra
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Shivam
Priya

Dr Sushil Kumar

Regulatory
significance of redox
reactions in chemical
carcinogenesis

Integral
University,
Lucknow
2014

Amit
Kumar
Srivastava

Manjari
Mishra

Sakshi
Misra

Dr Yogeshwer
Shukla

Dr Mukul Das

Dr Mukul Das

Transcriptomic
approaches for
development of
circulatory
biomarkers in
mancozeb induced
Genotoxicity
Risk assessment of
oxytocin: Exposure
under
nonphysiological
condition

Banaras
Hindu
University,
Varanasi

Assessment of dermal
toxic potential of
deoxynivalenol; a
mycotoxin

Banaras
Hindu
University,
Varanasi

2013
Jamia
Hamdard,
New Delhi
2013

2013
Priyanka
Verma

Dr Kr P Singh

Removal of
pharmaceuticals from
water and waste
water
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HONOURS & AWARDS

IITR SCIENTISTS BEING CONFERRED HONOURS

Dr Poonam Kakkar receiving Outstanding Woman Achiever award in the field of
science (academics) from Prof. Roop Rekha Verma, former Vice Chancellor,
University of Lucknow on International Women's Day (2014).
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Dr AB Pant receiving National Bioscience Award for Career Development from
Mr Sudini Jaipal Reddy, then the Hon'ble Minister of Science & Technology and
Earth Sciences, Government of India, New Delhi.

RESEARCH OUTPUT INDICATORS
HONOURS
Dr Mukul Das
 Served as
 Chairman, Food Additives Sectional Committee (FAD: 8),

Bureau of Indian Standards, New Delhi.
 Expert Scientific Panel Member on Food Additives,
Flavourings, Processing Aids and Materials in Contact with
Food, Food Safety and Standards Authority of India (FSSAI),
New Delhi.
 Invited as a Chief Guest to inaugurate the DST-PURSE seminar at
Bharathiar University, Coimbatore, Dec. 16, 2013
 Appointed Editorial Board Member of the Open Biochemistry
Journal

Dr Poonam Kakkar
 Elected Fellow of the Academy of Environmental Biology (2013)
 Received Outstanding woman achiever award in the field of

science (Academics) from Lucknow Management Association, a
constituent body of All India Management Association (2014).
 Appointed member of the Institutional Ethics Committee of
Sanjay Gandhi Post Graduate Institute of Medical Sciences,
Lucknow (2013).

Dr Yogeshwer Shukla
 Elected as General Secretary Indian Association for Cancer

Research (2014-16)

Dr Vinay K. Khanna
 Elected Fellow of the Society of Toxicology (India) in 2013.
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Dr V.P. Sharma
 Served as Expert Member in the Plastics Sectional Committee

Dr AB Pant
 Served as chairman, 'Ethical Clearance Committee for Stem Cell






Research' at Dr Ram Manohar Lohia Institute of Medical Sciences,
Lucknow (UP)
Elected Fellow of Indian Academy of Neurosciences (2013)
Elected Fellow of Academy of Environmental Biology (2014)
Received AEB Gold Medal-2013 for Meritorious Service from
Academy of Environmental Biology
Upgraded from Inspector to Lead Inspector of GLP by National
GLP Compliance Monitoring Authority of India, DST, Ministry of
Science & Technology, Government of India, New Delhi

Dr Rajnish Chaturvedi



Received Lady Tata Memorial Young Scientist Award-2014 in the
field of Biomedical Sciences.
Appointed Editorial Board Member of :
 Journal of Chemical Neuroanatomy
 International Journal of Neuropathology

Mr. Pranay Srivastava


Received Travel Award for presenting the paper entitled
"Deciphering the molecular mechanisms of neuroprotective
efficacy of curcumin in arsenic induced brain dopaminergic
alterations in rats" at XX World Congress on Parkinson's and
Related Disorder, Geneva, Switzerland, December 8-11, 2013.
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PCD 12 and PCD 21 of Bureau of Indian Standards [BIS], New
Delhi
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VISITS ABROAD
Dr KC Gupta
 Australia - Meeting at CSIRO, Australia under Indo-Australian

collaborative project entitled "Safe water for the future through
Indo-OZ Network" June 15-30, 2013
 Spain & Germany- Visit to IRTA, Caldes de Montbui, Spain under
New INDIGO Project DST1-AQUATEST Meeting and
Workshop; Invited to visit and deliver a talk at Department of
Systems Biology, University of Rostock, Germany; Sep.16-22,
2013

Dr Yogeshwer Shukla
 Australia - Meeting at CSIRO, Australia under Indo-Australian

collaborative project entitled "Safe water for the future through
Indo-OZ Network" June 15-30, 2013

Dr D. Kar Chowdhuri
 Brazil- To deliver speech in 11th International conference on

environmental mutagens, Nov. 03-08, 2013

Dr Rishi Shanker
 Paris, France - AQUATEST Research Project, 21-30 April 2013
 Spain - Visit to IRTA, Caldes de Montbui,Spain under New

INDIGO Project DST1-AQUATEST Meeting and Workshop,
Sep. 16-18 , 2013
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Dr Krishna P. Gupta.
plant or algal origin prevent the tumor growth' in the '11th
International Ethnobotany Symposio', in Antalya, Turkey,
Nov. 2-5 , 2013

Dr P.D. Dwivedi
 USA - University of Missouri in Columbia, Missouri, USA to

participate in 2013Agricultural Biotechnology Regulation
Immersion Course, Aug.12-23, 2013

Dr Sanjay Yadav
 Cancun, Mexico - Paper presentation at the ISN-ASN Conference,

20-24 April 2013
 USA- One year Indo-US fellowship programme from Oct. 27,
2013

Dr Satyakam Patnaik
 Germany & France- Participant at the working groups of the

Consultative Committee for Amount of Substance; Metrology in
Chemistry (CCQM), April 11-17, 2013
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 Turkey-Delivered invited lecture on the 'Compounds of natural,
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Dr Kavita Seth
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 Toronto, Canada - 7th Annual Canadian Neuroscience meeting

May 21-24 , 2013

Ms.Ankita Pandey
 Cancun, Mexico - 24th Biennial meeting of International Society

for Neurochemistry and American Society for Neurochemistry
(ISN-ASN), April 16-24, 2013

Mr. Vivek Kumar
 Cancun, Mexico - 24th Biennial meeting of International Society

for Neurochemistry and American Society for Neurochemistry
(ISN-ASN), April 16-24, 2013

Mr.Vinay K Tripathi
 Cancun, Mexico - 24th Biennial meeting of International Society

for Neurochemistry and American Society for Neurochemistry
(ISN-ASN), April 16-24, 2013
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4

3

2

1

SN
o

Monitoring of environmental parameters in and
around ABCL, Renukoot

Monitoring of Pollution Parameters by third
party recognised by UPPCB

Third party monitoring/testing of stack
emission, ambient air, water effluents and
preparation of annual environmental audit
report to PTPP, Paricha

Preparation of environmental audit reports on
annual, quarterly and monthly basis

Title of Project

HTPC Ltd,
Rihand super
Power Thermal
station,
Sonbhadra
Aditya Birla
Chemicals,
Renukoot

Panki Thermal
Power Station,
Kanpur
Central Works
Central DivisionI, PTPP Paricha,
Jhansi

Sponsor

Dr GC Kisku

Dr GC Kisku

Dr GC Kisku

Dr GC Kisku

Principal
Investiga-tor

25-May-13

20-May-13

01-Apr-13

01-Apr-13

Start date

EXTERNALLY FUNDED RESEARCH PROJECTS

7,75,000.00

27,52,760.00

18,52,700.00

10,01,600.00

Total Value (Rs)

EXTERNALLY FUNDED PROJECTS
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10

9

8

Monitoring of environmental parameters

Environmental monitoring for stack gas,
ambient air quality, effluent water analysis,
ground and surface water analysis and sludge
analysis at Hindalco, Renukoot
Monitoring of environmental parameters at
Meja thermal project site
Sampling and testing of Polluted water and
ambient air, and stack of units for the purpose
of furnishing monthly report of DTPS, Obra
Monitoring of environmental parameters and
preparation of half yearly environmental audit
compliance report of HTPS Kasimpur, Aligarh

6

7

Third Party testing of environmental
parameters

Title of Project

5

S
No

Omax Auto Ltd,
Lucknow

HTPS, Kasimpur

Meja Urja Nigam
Ltd, Allahabad
Obra thermal
Power station,
Obra

Dr SC Barman

Dr SC Barman

Er. AH Khan

Er. AH Khan

Dr SC Barman

Er. AH Khan

Singrauli super
thermal Power
station, NTPC,
Sonbhadra
Hindalco Ltd,
Renukoot

Principal
Investigator

Sponsor

20-Nov-13

16-Oct-13

26-Aug-13

01-Aug-13

01-Jul-13

01-Jun-13

Start date

3,10,800.00

2,86,650.00

7,44,712.00

5,97,600.00

10,59,400.00

9,73,560.00

Total Value (Rs)

Annual Report 2013-14
RESEARCH OUTPUT INDICATORS

127

Evaluation of Nano Particle Toxicity using
Mass Spectrometry based comparative
metabolomics in Model Organism

Evaluation of micro-RNA in photogenesis,
diagnosis of mycobacterium tuberculosis
infection

Third Party testing and monitoring of stacks,
ambient air and water effluent , drinking water
with preparation of environmental audit
statement to get the consent from UPPCB and
testing the coal sample for toxic metals of
ATPS, Anpara

Title of Project

14 Cost effective method development for
enhanced Arsenic removal from ground water
using Magnetic activated carbon prepared by
impregnation of magnetic Nano particles
15 Development of an improved bio bleaching
combination for application in paper Industry

13

12

11

S
No

Dr Abhay Raj

CST, Lucknow

DBT, New Delhi

Dr MKR Mudiam

Dr Sanjay Yadav

Dr SC Barman

Principal
Investigator

Dr RC Murthy/
Ms. Ruchy
Pandey

Science and
Engineering
Board, New
Delhi

GSVM Medical
College, Kanpur

ATPS,
UPRUVNL,
Anpara,
Sonbhadra

Sponsor

01-Aug-13

01-Jun-13

01-Jun-13

01-Apr-13

01-Jan-14

Start date

21,47,200.00

6,00,000.00

23,92,000.00

6,50,000.00

12,91,000.00

Total Value (Rs)

EXTERNALLY FUNDED PROJECTS

Title of Project
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21 Mechanism of white matter damage by the
mixture of As, Cd, and Pb: investigating the
role of glutamate metabolism during CNS
metabolism

20 AORC Scheme of the Inspire Programme of
DST(Inspire Fellowship)

18 Disconnecting the signalling cascade involved
in transversatral induced neuronal
differentiation in PC 12 cells: implications in
neuro-degenerative disorders
19 Brainstorming session in the area of Food
allergy

16 Study towards enhancing neuro stem cells
survival in dopamine denervated striatum
through ghrelin and nano particle mediated
sustained GDMF delivery- A molecular
approach
17
Junior Research Fellowship

S
No

Dr MP Singh
DST, New Delhi
(Fellow: Mohd
Sami ur Rasheed)
Science and
Engineering
Dr S
Board, New
Bandyopadhay
Delhi

Dr PD Dwivedi

DBT, New Delhi

19-Dec-13

09-Dec-13

01-Nov-13

29-Aug-13

DBT, New Delhi

Dr AB Pant

05-Aug-13

Dr MP Singh/
Mr. Manish
Kumar Tripathi

DBT, New Delhi

26-Aug-13

Start date

Dr D. Parmar/
Dr Kavitha Seth

Principal
Investigator

DST, New Delhi

Sponsor

4,84,800.00

2,50,400.00

6,66,800.00

9,00,000.00

3,84,000.00

25,30,000.00

Total Value (Rs)
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28 Acute oral toxicity study of Microplas in
rodents

27 Junior Research Fellowship

26 Junior Research Fellowship

25 Junior Research Fellowship

24 AORC Scheme of the Inspire Programme of
DST(Inspire Fellowship)

01-Jan-14

01-Jan-14

Start date

19-Jun-13

01-Dec-13

01-Jan-14

Dr P. Kakkar
04-Feb -14
(Fellow: Ms.
Ankita Sharma)
Dr D Parmar
(Fellow: Ms.
26-Dec-13
Ankita Srivastava)

Dr Chetna Singh
(Fellow: Ms.
Namrata Mitra)
Dr AB Pant
(Fellow: Ms.
Sripriya Singh)

Principal
Investigator

Dr MP Singh
ICMR-New Delhi
(Fellow: Ms.
Sonam Tripathi)
DBT-NCCS,
Dr KM Ansari
Pune
Micromole
Iomics pvt Ltd,
Dr Dhirendra
Ashram road,
Singh
Ahmadabad

ICMR, New
Delhi

DST, New Delhi

DST, New Delhi

23 AORC Scheme of the Inspire Programme of
DST(Inspire Fellowship)

Sponsor

DST, New Delhi

Title of Project

22 AORC Scheme of the Inspire Programme of
DST(Inspire Fellowship)

SN

89,888.00

69,300.00

66,639.00

66,639.00

2,50,400.00

2,50,400.00

2,50,400.00

Total Value (Rs)

EXTERNALLY FUNDED PROJECTS

Dr VP Sharma

Dr RC Murthy

Dr Preeti
Chaturvedi

Grasim Industries
Ltd, Gujarat
Fragrance and
Flavour
development
Center, Kannauj
Sanitation World
Solutions India
Pvt. Ltd, New
Delhi

31 Toxicological Study for suitability assessment
of Poly aluminium chloride

32 Toxicity studies on Musk Ambrette and
Estrogole

33 Acute toxicity in fresh water fish

Dr RC Murthy

AIIMS, New
Delhi

30 Analysis of Pthalate by HPLC

Principal
Investigator

Dr KP Singh

Sponsor

Ground water
Dept., Kanpur

Title of Project

29 Quality analysis of ground water samples for
detailed assessment of ground water quality in
Rural and Urban areas of Kanpur District

S
No
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23-Dec-13

01-Sep-13

23-Aug-13

01-Aug-13

24-Jun-13

Start date

1,00,000.00

1,00,000.00

7,48,318.00

1,12,335.00

1,28,090.00

Total Value (Rs)
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Title of Project
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37 Toxicology Study of ASPET A20 (PET Resin)

36 Toxicity study of Natural Mosquito Larvicide

35 Toxicity test in fresh water fish (single
exposure) and analysis of metals in NUALGI
sample

34 Release of Cr and Ni ions in the saliva and
serum of patients with fixed ortho dentric
appliances: an in vivo study

S
No

Clareke
Environmental
Technologies Pvt.
Ltd.
Dhanushri
Petroleum and
Tea Ltd, New
Delhi

Dr VP Sharma

Dr RC Murthy

Dr RC
Murthy/Dr Preeti
Chaturvedi

Dr RC Murthy

Babu Banarasi
Das College of
Dental Sciences,
BBDU, Lucknow
NUALGI
Nanobiotech,
Bangalore

Principal
Investigator

Sponsor

14-Mar-14

12-Mar-14

01-Feb-14

15-Jan-14

Start date

8,14,610.00

8,98,888.00

1,23,596.00

1,29,439.00

Total Value (Rs)

EXTERNALLY FUNDED PROJECTS

RESEARCH OUTPUT INDICATORS
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FACILITIES
Creation of Vishaktata Parikshan : GLP Anuroop Suvidha

Dr K.C. Gupta, TFM, addressing a meeting of
GLP task force

to create TEAM GLP. The first step involved revamping certain facilities / laboratories /
rooms to meet the exalting standards that GLP facilities are known to posses. GLP Study
Rooms were created along with specific areas for the Quality Assurance Unit, Archive, Test

Visit of dignitaries to Quality Assurance Unit of GLP Test Facility
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The journey began about two years back under the able guidance of Dr. K. C. Gupta, then
Director CSIR – IITR. Several brain storming sessions helped in fine tuning our initial
efforts and a team of highly dedicated and enthusiastic 37 individuals was brought together

ANNUAL REPORT
Item Control Office, Electronic Data Processing and the Test Facility Management room, the
nerve centre of the GLP exercise. Initial days were akin to a nation at war with almost all the
staff and resources of the institute whole heartedly supporting the TEAM GLP in their
endeavour to obtain the GLP certification for the institute. Several SOPs were written and re

GLP Team taking a test to evaluate training imparted to them.

written numerous times until crisp and easy to follow SOPs evolved. Documents detailing
the roles and responsibilities, CV files describing the expertise with training of each
individual in the TEAM GLP were created. Of course, there were times when it felt we had
reached a dead end, but the constant support and encouragement of the management
comprising of Dr K.C. Gupta, TFM and Dr P. Kakkar, Dy. TFM, kept the team going. Finally
we submitted our application to the National GLP Compliance Monitoring Authority
(NGCMA) in June 2013. The first inspection, known as the Pre-Inspection was scheduled in
the month of January 2014. Lucknow is known for its chilly winters and the cold peaks in the
month of January. Nevertheless, all of us were rearing to go and face the pre-inspection with
total preparedness. The two day inspection did throw up a few areas that needed attention and
further fine tuning. All observations of the NGCMA inspectors were addressed and the
Action Taken Report (ATR) was sent in March 2014, a record time. Based on the ATR, the
NGCMA scheduled the final inspection in May 2014. This was ironical considering the pre
inspection was in peak winter and the final inspection in peak summer, a trial by fire of sorts.
Yet again the GLP team members, along with the support of the management and the institute
left no stone unturned and rose to the occasion. The NGCMA inspectors did have words of
praise during their visit for the final inspection. Again the ATR following the final inspection
was submitted in record time. With fingers crossed, the entire institute awaited the all
important communication from the NGCMA which finally came in June 2014. The
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certificate from the NGCMA recognising CSIR – IITR as a GLP certified laboratory for the
conduct of single dose acute toxicity, 28 day repeat dose toxicity, in vivo chromosomal

aberration and in vivo micronucleus studies dated 05 Jun 2014 was received at the institute
with a great deal of joy and a sense of accomplishment. Our Institute is the first and only one
in CSIR family to get GLP certification.

A view of necropsy room
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A view of Animal House
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Flow Cytometry

Flowcytometer (BD Influx™) with high throughput six way cell sorter in Central Instrumentation Facility at MG
Marg Campus, CSIR-IITR, Lucknow
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A Central Facility for flow cytometry with high throughput six way cell sorting
mechanism has been created with technical expertise. This supports the use of a wide
range of flow cytometry techniques. This technology allows simultaneous multiparametric analysis of thousands of cells per second, enabling trained researchers to
rapidly analyze complex cell populations using the most advanced version of bench-top
(BD Influx Model) flow cytometer. High-speed six way cell sorting services provide
researchers with fast, objective and quantitative recording of fluorescent signals from
individual cells combined with physical separation of cell population of particular
interest.
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Protein Purification System
A “State of the Art” protein purification system (ÄKTA purifier 10) which is a core,
versatile, modular liquid chromatography, for fast and reliable separations of proteins
and peptides was installed and put into use at the Environmental Biotechnology
Division. (Image provided).

Protein Purification System
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TECHNICAL SERVICES

Knowledge Resource Centre (Library & Information Division) provides critical library
information support to the Scientific & Technical personnel, researchers and users from
other organizations. CSIR-IITR KRC is a hub to access current literature in the discipline of
toxicology and meets the requirements of the scientific fraternity. Presently it has over
30,000 information materials of different categories such as books, journals, databases,
reports and specific reference materials.
During the year, KRC acquired 89 books in Hindi and 60 annual reports from various CSIR
laboratories and other organizations. CSIR- IITR published 161 research papers during the
year. KRC also acquired 47 newsletters, both in English and Hindi. CSIR – IITR KRC
subscribes to 19 foreign (print & online) and 21 Indian journals.
The function and services of KRC are digitised using the library management software
LIBSYS with access to web OPAC (On Line Public Access Catalogue). The KRC undertook
literature search for the scientists, research fellows & other users on the subject of their
interest. Photocopying of the required documents for the use of researchers, a very important
service, is being rendered by the KRC on regular basis.
The reading room of the division is fully air conditioned. During the period a good number
of staff & outside users visited the facility for consulting printed Journals/ Books /Reports/
WHO Tech Reports/ Reference materials etc.
Full text access to journals of 10 publishers was also made available through National
Knowledge Resource Consortium (NKRC) formerly CSIR-Journal Consortium which was
extensively used by the researchers. Apart from licensed resources NKRC is also a single
point entity that provides its users with access to a multitude of open access resources.

Research, Planning and Business Development
Research, Planning and Business Development Division (RPBD) is the focal point to
govern and project the overall activities of the institute by planning, monitoring and
evaluating the in-house, networked and externally funded project activities. It also explores
the possibilities of business development by establishing liaison with industries, private and
public sector undertakings, government organizations, research institutions and universities.
Further, it interacts with International Scientific and Technology Affairs Directorate of CSIR
and other international and national agencies to organize visits/deputation of scientists under
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Knowledge Resource Centre (KRC)
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various bilateral exchange programmes. Providing logistic support in the preparation of five
year plan, proper management of intellectual material by coordination with the scientists for
identification of patentable content of the material and dispatching it to the Intellectual
Property Management Division of CSIR for execution are the important activities of the
division. The division is also responsible for sending replies to parliament questions, prepare
audit replies, and arrange meetings of Research Council (RC), Management Council (MC)
and other activities related to extramural human resource development. In addition the
division facilitates signing of MOUs/Agreements between the institute and outside parties
related to project activities and training. The division also arranges training of postgraduate
students from various universities and official of national and international organizations.
Further, it interacts with media to highlight various institutional programmes including
research activities.

Biomedical illustration and photography
This division plays an important role in organizing events and showcasing institutional
activities. It is well equipped with modern tools for projection and photography viz.
computers, digital interactive screen, multimedia, slides and overhead projectors. SLR and
digital cameras are also available to facilitate various scientific and societal activities of the
institute. It also prepares posters, banners and other display materials required for
presentations. The division organizes projection and plays an important role in exhibiting the
institutional achievements at various locations in the country.

ENVIS Centre: A Distributed Information Centre on Toxic Chemicals
The Environmental Information System (ENVIS Centre) at CSIR-IITR is a network partner
with the focal point at the Ministry of Environment & Forests, Government of India, New
Delhi. ENVIS Website is hosted on a secure NIC server (http://itrcenvis.nic.in/) and is
regularly updated. The information available on the website is frequently used by students,
researchers and policy makers. The summary of the work carried out during 1st April, 2013
to 31st March, 2014 is given below:
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Databases on ENVIS website:
 NanoToxdb: A Database on

Nanomaterial Toxicity:
A new database entitled
“ N a n o To x d b : A D a t a b a s e o n
N a n o m a t e r i a l To x i c i t y ” w a s
developed in the financial year 201314. It is a comprehensive database on
nanomaterial toxicity and contains
information collected from peer
reviewed scientific papers. Three
dimensional computational models
of all the nanomaterials included in
the database has also been designed
and included along with their
physicochemical properties. Various
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Snapshot of ENVIS Website (http://www.itrcenvis.nic.in)
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parameters included in the database are Total Molecular Mass, Atom Count, Molecular
Area, Molecular Volume, Molecular Density, Size, EC50 Value and Test Duration.
Toxicology Map of India:

This database is updated during the current financial year 2013-14, provides
information on Organochlorine pesticides under different categories:

·

·

State-wise usage of Pesticides

·

State-wise Demand of Pesticides

·

Number of Sale Points for distribution of pesticides in various states

·

Production Capacity of Technical Grade Pesticides

Pesticide load in the rivers in India etc.

ToxChem (Toxic Chemicals): Information related to 81 new chemicals has been
compiled and stored in the existing database during the year.

Antidote against Snake and Scorpion Poisoning: This database, which is very
helpful to researchers in evaluation of the chemical constituents and discovering newer
molecules for future drugs, contains information on medicinal plants and has been
updated during the year.
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ENVIS Publications:
a. Abstract: Abstracts of Current Literature
in Toxicology, Vol.26, No.1 and 2(Januaryto topics covering various environmental and
toxicological topics.
b. Newsletters:

A quarterly publication,

ENVIS Newsletter is brought out regularly. Vol.
20, Nos. 2, 3, 4 and Vol. 21, No. 1 have been
published this year. The topics on which
newsletters focused are: Occupational Cancer,
Occupational Lung Disease, Occupational Skin
Disease and Food Allergens respectively.
c. B i b l i o g r a p h y : A n A n n o t a t e d
Bibliography of Indian Literature on Occupational
diseases with main emphasis on Lung Function
disorders was compiled covering publications on
various aspects with 280 references.
d. EnviroFiles: Clippings of environment,
health, science and technology related news are
updated on the website regularly and published in
EnviroFiles.
All the above publications have been uploaded
on the website.
http://itrcenvis.nic.in/
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December) 2013-14, with 304 abstracts pertaining
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Computer Centre
Computer Centre caters to the computational and ICT related needs of the staff and
students of the Institute engaged in R&D and S&T activities. The services provided include
maintenance and troubleshoot of ICT infrastructure, development of application software,
web sites and databases. Both campuses of the institute have campus wide Local Area
Network consisting of more than 400 nodes with internet connectivity. The computer centre
runs the Institute's Video Conferencing Facility with multi-point support (up to 4 sites) in a
single video conference. A central internet and DTP facilities are also maintained to cater the
needs of staff and students of the institute.

Computer training in progress

Computer Center provides computer training to the staff according to their need. To
promote use of hindi on computers, training programs and workshops are organized on
regular basis. CSIR Transformation and ICT Intervention (Implementation of Enterprise
Resource Planning applications) project of CSIR has been implemented in the institute from
October 15, 2014. Workshops were organized for the employees to get them trained in the
online applications. A Help desk has also been created to provide technical support to the
users to help those using online applications.
The staff of this facility also participated in the project "Vishaktata Parikshan: GLP
Anuroop Suvidha" and performed responsibilities related to Electronic Data Processing
(EDP) division. The tasks performed by the division include document control and
maintenance of hardware, software & network infrastructure available in GLP certified
divisions.
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Animal Facility

1. Professional veterinary services provided to all animals as and when required during
experimentations.
2. Supply of animals for different R&D projects and sponsored regulatory studies
3. Supply of surplus stock of animals to other institutions as per guidelines framed by
CPCSEA (Ministry of Environment & Forest (Animal Welfare Board) Govt. of
India.
4. Maintenance of breeding colony of different mice strains Viz. C57BL/6 & CD-1.
5. Genotyping of Balb/c & SKH-1 mice through microsatellite markers.
6. Supply of specific hairless mice – SKH-1 for use in skin research.
7. Histopathology services for all in-house R&D, regulatory toxicology, collaborative
and sponsored projects.
8. Other toxicology / safety evaluation studies for dermal, mucous membrane,
reproductive toxicity etc.
Regulatory Toxicology Studies Conducted
i. Single dose acute toxicity study (Rats)
ii. 28 day repeat dose toxicity studies (Rats)
iii. 90 day repeat dose toxicity studies (Rats)
iv. Reproductive toxicity study (Rats)
New Facilities Created
The National GLP Compliance Monitoring Authority (NGCMA) has recently
recognized CSIR – IITR as a GLP certified laboratory for the conduct of single dose acute
toxicity, 28 day repeat dose toxicity, in vivo chromosomal aberration and in vivo
micronucleus studies. The animal facility at the institute is a critical component of this
facility. All the inlife phases of the regulatory toxicology studies are conducted at the facility.
Towards that end the following facilities have been created:
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The animal facility of CSIR – IITR is located at the Gheru Campus of the institute.
Services of the facility are available to the institute as also to other Central / State
Government establishments and private organizations. The services offered are broadly
classified into the following categories:
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a. GLP Study Rooms with temperature and humidity monitoring.
b. Designated area for animal holding and ante room.
c. Designated area with temperature and humidity monitoring for necropsy,
formulation preparation, sampling etc.
d. Superior grade polysulphone cages for housing rats / mice.

Animals reared and issued during the year 2013-14
Specie

Number
Produced

Rat
Mice (Swiss)
Mice (Balb/C)
SKH-1Mice
Guinea pig
Rabbit

5501
2139
3168
495
909
619

Number Issued
(within CSIRIITR)
4294
1593
1986
470
40
20
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Number Issued
(outside CSIRIITR)
502
489
200
----826
502
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Animal Facility at IITR
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PRESS CONFERENCE IN PROGRESS

Dr K.C. Gupta, Director, informing representatives of print & electronic media
about GLP Test Facility
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Journalists from print & electronic media discussing
about GLP Test Facility with GLP team
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HUMAN RESOURCE DEVELOPMENT
AcSIR Ph. D. Programme at CSIR-IITR
Ph.D. programme in Biological Sciences and Chemical Sciences, under the aegis of the
Academy of Scientific & Innovative Research (AcSIR), at Indian Institute of Toxicology
Research (IITR), is aimed at maximizing the number of qualified as well as skilled
researchers and professionals of impeccable quality in the domain of biological/chemical
sciences to facilitate seamless interdisciplinary research and innovation. AcSIR-IITR Ph.D.
programme strives to create highest quality personnel with cross- disciplinary knowledge in
order to provide leaders in the field of toxicology and associated technology and to develop
niche capability required to bolster research efforts in futuristic science by focusing on
imparting instruction and providing research opportunities in such areas as are not routinely
taught in regular academic universities in India. This programme offers exciting
opportunities to Masters degree holders (with a valid fellowship such as UGC/CSIRNET/DBT/ICMR/DST-INSPIRE or any other equivalent fellowship) having a keen sense of
scientific enquiry, for pursuing advanced research in the frontier areas of Biological and
Chemical Sciences.
As part of this Ph.D. programme, students are expected to acquire a total of 20 credits (12
credits from the course work, 4 credits from Project proposal and Review Article writing and
the remaining 4 credits from CSIR-800 project related work) prior to submission of their
thesis and subsequent award of degree. In the August 2013 session of AcSIR-IITR Ph.D.
programme, following courses were offered in Biological Sciences: Biostatistics,
C o m p u t a t i o n / B i o i n f o r m a t i c s , B a s i c C h e m i s t r y, R e s e a r c h M e t h o d o l o g y,
Communication/ethics/safety, Biotechniques/Instrumentation, Xenobiotic Interaction and
Response, Stem cells, regeneration and aging, Seminar Course, Target organ toxicity and
Genes and Environmental Diseases besides meticulous project and review article work.
Similarly, Research Methodology, Analytical Tools and Instrumentation, Advanced Organic
Chemistry, Advanced Analytical Chemistry, Thermodynamics and Statistical Applications,
Organic Spectroscopy Applications and Mass spectrometry applications were taught to the
students enrolled for Ph.D. in Chemical Sciences along with thorough project/review article
work.
Thirty-six scientists have been recognised as faculty of AcSIR-IITR till March 2014
(Assistant Professors – 14, Associate Professors – 5, Professors – 16, Outstanding Professor
– 1). Nine students were enrolled in the August 2013 session of AcSIR and an additional six
students were enrolled during the January 2014 session thus taking the total tally of students
inducted into the AcSIR-IITR Ph. D. programme up to March 2014 to eighty two.
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During the last financial year, twenty five students have been registered for Ph.D. after
successful completion of their comprehensive examinations. One student, Mr. Alok Kumar
Verma, submitted his thesis after acquiring the necessary 20 credits. In addition, Ms.
Gulshan Singh has successfully defended her thesis and was awarded the degree in the
Convocation ceremony held at Chennai on March 24, 2014. The time taken from thesis
submission to award was three months. Furthermore, fifteen students completed their course
work while thirty others finished their project/review article writing.
Keeping in mind the ultimate objective of inclusive growth by helping in improving the
quality of life of people, AcSIR has mandated that the students aspiring to obtain a Ph.D.
degree from the academy undertake a 6-8 weeks project concerned with societal/ rural issues
under the CSIR-800 programme. Towards this direction, seven AcSIR-IITR students visited
rural areas for disseminating information and creating awareness on problems prevailing in
the society thereby fulfilling their credit requirements (20 credits).
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These students, coming through a rigorous selection process, are the major work force of
the institute carrying out research work in areas of national/international importance and
societal relevance for their Ph.D. under AcSIR Ph.D. programme.

CSIR -INDIAN INSTITUTE OF TOXICOLOGY RESEARCH

In the service to the nation for 49 years
Our Motto

"Safety to Environment & Health and Service to Industry"
The Labortary through its scientific expertise provides complete facilities for toxicology
assessment under the GLP certified test facility. It also undertakes environmental and
health risk assessment as well as analysis and testing services in NABL accredited labs as
per international guidelines employing latest test systems, biomarkers, analytical
instruments and mathematical model

Services Offered












Health and Environmental Monitoring
Consumer Safety
Toxicity Testing
Analysis of chemicals
Information Database
Environmental Impact Assessment
Consultancy
Hazardous Waste Disposal
Environmental Management Plan
Health Status of Occupational Workers
Preparedness of Disaster Management

Technologies Developed/Available
Water Analysis Kit
Mobile Laboratory Van for on spot Water
quality analysis
 Argemone Detection Kit for rapid screening
of Agremone in mustard oil
 CD- Strip for detection of butter yellow an
adulterant in edible oils
 Arsenic Detection Kit



GLP certified
1sttest
facility in
CSIR

EVENTS & CELEBRATIONS
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EVENTS

WORLD ENVIRONMENT DAY CELEBRATED AT IITR

Dr KC Gupta, Director IITR, welcoming the guests

should use the natural resources judiciously. World Environment Day thus symbolizes the
occasion of valuing natural wealth and reminds us of revisiting the environmental issues.
He further said that CSIR-IITR with its motto “Safety to Environment and Health and
Service to Industry” has recently taken an initiative to determine the impact of
nanomaterial and nanotechnology products on environment and human health. Dr
Poonam Kakkar, Chief Scientist, IITR gave the genesis of the Dr C.R. Krishna Murti
Memorial oration and introduced the chief guest, Prof. V.S. Chauhan to the audience. In
his oration entitled “Designed peptide nanosystems: vehicles for targeted and tumor drug
delivery”, Prof. V.S. Chauhan said that the molecular self-assembly has emerged as a
marvelous strategy to construct ensemble of nanomaterials with desired properties. The
use of peptides as the building blocks for self assembly offers the ease of design and
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World Environment Day was celebrated at CSIR-Indian Institute of Toxicology
Research (IITR), Lucknow on June 5, 2013. While welcoming the guests, Prof. V.S.
Chauhan, Director, International Centre for Genetic Engineering and Biotechnology
(ICGEB), New Delhi and Prof. Ganesh Pandey, Director, Centre for Biomedical
Magnetic Resonance (CBMR), SGPGI, Lucknow, Dr K.C. Gupta, Director, IITR said
that ancient wisdom says that one should live in close harmony with Mother Nature and
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Director, Dr KC Gupta honouring the chief guest Dr VS Chauhan

synthesis, provides the possibility of engineering bio-functionality and biocompatibility
into materials making them worthy candidates for potential biological applications. He
further said that his work mainly focuses on the synthesis, characterization and potential
applications of small self-assembled peptide nanosystems for targeted and effective
tumor delivery. Their group has shown that the dipeptides containing the conformational

Release of Status Report on Environmental Monitoring during pre-monsoon
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Lighter moments

free drug molecules. Dipeptide nanostructures could be easily functionalized with
different ligands suitable for targeted drug delivery. Folic acid functionalized dipeptide
nanostructures showed improved bioavailability along with enhanced tumor
accumulation and regression in animal tumor models. Prof. V.S. Chauhan released the
report on “Assessment of ambient air quality of Lucknow city during pre-monsoon,
2013”. A summary of the report is as follows:
The study was carried out during the months of March-May, 2013 to assess the status
of air quality by monitoring and assessment of some selected air pollutants namely
Respirable Particulate Matter (RSPM or PM10), Sulphur dioxide (SO2), Oxides of
Nitrogen (NOx) and Trace metals-Lead (Pb) and Nickel (Ni) and noise level at 9
representative locations, categorized as residential (four), commercial (four) and
industrial (one) areas in Lucknow city. The results revealed the 24 hours concentration of
PM10 to be in the range of 111.6 to 326.7 µg/m3 with an average of 221.0 µg/m3. The
average values of PM10 irrespective of locations were found to be above the permissible
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restricting residue α, β-dehydrophenylalanine, either alone or in hybrid form with small
bimolecules (chitosan, cholesterol, small lipids), could self-assemble into nanovesicular,
nanotubular or nanogel like structures. Nanostructures could encapsulate various
hydrophobic or hydrophilic bioactive molecules as well as important anticancer drugs
like doxorubicin, mitoxantrone, curcumin, depending on the constituent dipeptide. These
are non-cytotoxic with high cellular uptake. Anticancer drug loaded dipeptide
nanostructures showed enhanced toxicity towards cancerous cell lines as compared to
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limit (100 µg/m3 prescribed by MoEF). Twenty four hours concentration of SO2 and NOx
were found in the range of 13.2 to 32.9 and 26.8 to 68.5 µg/m3 with an average
concentration of 20.4 and 47.7 µg/m3 respectively and all the values were below the
permissible limits (80 µg/m3). The mean level of trace metals namely Ni and Pb were
17.7 and 233.5 ng/m3. Noise levels during day and night time were found in the range of
63.8 to 71.57 dB and 55.9 to 67.4 dB which was above the respective permissible limits
except in industrial area.
Prof. Ganesh Pandey, Director, Centre for Biomedical Magnetic Resonance
(CBMR), SGPGI, Lucknow, in his presidential address said that this year the theme for
World Environment Day is “Think, eat and save”. Think, Eat and Save is an anti-food
waste and food loss campaign that encourages us to reduce our food print. Given this
enormous imbalance in lifestyles and the resultant devastating effects on the
environment, this year's theme – Think.Eat.Save – encourages us to become more aware
of the environmental impact of the food choices we make and empowers us to make
informed decisions. He further said that we should make the public at large aware of the
importance of a cleaner environment by initiating this campaign in the neighbourhood
and finally spreading this message to the entire city of Lucknow. A poster painting
competition was organized on June 03, 2013. Prof. Ganesh Pandey awarded the trophies
and certificates to the winners of the competition. Mr. AH Khan proposed the vote of
thanks.

Group photograph of prize winning children with guests
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Poster painting competition for children
on the occasion of World Environment Day
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Hindi Week-2013
An inaugural ceremony for Hindi week was organised by CSIR-Indian Institute of
Toxicology Research in the auditorium on 16-9-2013 at 11am.On this occasion
Dr.(Mrs).Poonam Kakkar, Chief Scientist IITR, welcomed and addressed both the chief
guest and the audience in the auditorium. The chief guest was Padamshree Prof. Mohan

Dr. Poonam Kakkar honouring the Chief Guest Padamshree Prof. Mohan Chandra Pant

Chandra Pant, Director, Ram Manohar Lohia Institute, Lucknow. He said that the staff of
this institute is very aware towards the usage of Hindi language. In a very simple Hindi, he
explained the audience about cancer, its causing agents, harmful effects and about its cure
and prevention. He informed about the incidence of cancer disease in the forthcoming 12
years. He told about the types of cancer and the possibility for the occurrence of cancer in
nearly all the cell types in the body. He explained that cancer could be managed better if it
is diagnosed and treated in its early stages. He felt proud and expressed his gratitude for
being invited as a chief guest in the institute and thanked everyone for the same.
Dr.(Mrs).Poonam Kakkar,Chief Scientist, on behalf of the institute felicitated
Padamshree Prof. Mohan Chandra Pant with a memento and a shawl. Dr.(Mrs).Poonam
Kakkar informed about the progress in Hindi language and on how to bring further
improvement in it. She hoped that more and more people would participate in Hindi week
programmes and keep on working to bring Hindi Language to another level. She
requested everyone to participate enthusiastically in different competitions that were
being organised during the Hindi week. A closure ceremony and prize distribution was
held on 23-9-2013. On this occasion, Dr. Mukul Das, Chief Scientist, IITR in his speech
said that we all should work for the development of our national language. He said that we
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all should use natural and simple Hindi language so that it could be understood easily by
everyone.Prizes and certificates were given to first,second and third position winners of
the different competitions including debate, extempore, essay writing, translation, quiz
that were held during Hindi week.Apart from Hindi dictation prize, two first position
prizes, three second position prizes,andfive third position prizes and certificates were
also given under the Hindiencouragement scheme. Shri. Mukund Sahai, Administrative
officer gave a thanking speech. The function was co-ordinated by Shri Jagannath.

A contestant participating in Debate Competition
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Chief Guest, Dr MC Pant addressing the audience
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IITR CELEBRATED 71ST CSIR FOUNDATION DAY
The seventy first CSIR Foundation function was held in the auditorium of CSIRIndian Institute of Toxicology Research, Lucknow on Sept. 26, 2013. Dr K.C. Gupta,
Director, CSIR-IITR while welcoming the chief guest, Prof. A.K. Bachhawat, Professor
(Biology) & Dean (Faculty), Indian Institute of Science Education and Research (IISER),

Dr Anand K. Bachhawat delivering the Foundation Day lecture

Mohali, Punjab and the guest of honour, Prof. Rakesh Shukla, Department of Neurology,
King George's Medical University, Lucknow. He said that Dr S.S. Bhatnagar was the first
chief of CSIR who was instrumental in establishing a chain of CSIR laboratories. He
further said that since the inception of CSIR, several pharmaceutical, chemical and
engineering industries have benefited from technologies developed by various CSIR
labs.
The Foundation Day lecture was delivered by Dr Anand K. Bachhawat on the topic
“Re-searching Glutathione: The cells redox buffer”. Dr Bachhawat began his
presentation with an introduction that touched upon the history of glutathione, its
discovery in 1888 and the fact that this year we are celebrating the 125th year of its
discovery. He said that the cells in the human body counteract the harmful effects of
reactive oxygen species (ROS) by two mechanisms – (a) by using natural antioxidant and
(b) by reducing the oxygen atmosphere in the cell. Glutathione is mainly involved in the
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second mechanism and the same was demonstrated using the baker's yeast model to study
glutathione homeostasis mechanism. He further said that out of the several attempts that
were made to clone the gene for glutathione transporter, the reverse genetic approach
appeared most useful. He then spoke about his experiences with glutathione research, its
synthesis and degradation mechanisms, a novel pathway that is involved in glutathione
degradation and depletion.

Prof. Rakesh Shukla giving award to the winner of Essay Competition
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Dr KC Gupta, Director IITR, honouring superannuated scientist Dr Krishna Gopal
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Superannuated staff members of IITR family

In his presidential address Prof. Rakesh Shukla said that Lucknow is known as a city
of culture and is now referred to as a scientific city because it has a chain of scientific
institutions including four CSIR laboratories, four medical institutions and a few
laboratories of ICAR. He further said that institutions like IITR should have a social
responsibility – they must educate the public about environmental pollution, adulteration
of foods and the risks involved; and the methods for mitigation of such problems. A
concerted effort in this direction is required to sensitize the general public and students.
On this occasion 13 members of staff who had superannuated during the last one year
were felicitated by Dr K.C.Gupta, Director, IITR. Earlier, an essay competition was
organized for children of CSIR staff. There were 3 winners in the junior group and 3 in the
senior group. The winners were awarded prizes by Prof. Rakesh Shukla.
Dr Mukul Das, Chief Scientist and Chairman, CSIR Foundation Day organizing
committee proposed the vote of thanks.
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CSIR – INDIAN INSTITUTE OF TOXICOLOGY RESEARCH
CELEBRATED ITS 48TH FOUNDATION DAY

Inauguration of function with the lighting of lamp

welcomed the guests – Prof Indranil Manna, Director IIT Kanpur and Prof Avadhesha
Surolia from the Molecular Biophysics Unit, Indian Institute of Science, Bengaluru. The
Director then outlined the significant achievements of the institute for 2012 – 2013. The
emerging global trends in industrialization related to occupational and environmental
issues, health care and food security make the scope of R & D more relevant and
demanding on this institution. CSIR-IITR has continued to focus on the five broad areas:
NanoTherapeutics & Nanomaterial Toxicology; Environmental Toxicology; Systems
Toxicology & Health Risk Assessment; Food, Drug & Chemical Toxicology; Regulatory
Toxicology.
One of the major thrust areas of research at IITR is Nanotherapeutics and
Nanomaterial Toxicology. This group has carried out research and development
addressing the issues on transfection agents and targeted gene delivery, method
development for toxicity assessment as well as models for safety assessment. Oral
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A premier institute of the Council of Scientific and Industrial Research, the Indian
th
Institute of Toxicology Research celebrated its 48th Foundation day on 08 Nov 2013.
The programme began with the symbolic lighting of the lamp followed by rendition of the
CSIR – IITR song by a choir group of IITR students. The Director, Dr K. C. Gupta

RESEARCH OUTPUT INDICATORS

Choir reciting the IITR theme song

administration of doxyrubicin loaded into self assembled, cell receptor targeted 6-O-(3hexadecyloxy-2-hydroxypropyl)-hyaluronic acid nanoparticles along with a green tea
polyphenol, Epigallocatechin-3-gallate showed significant inhibition on the growth of
EAC cells with approximately 38-fold dose advantage compared to doxyrubicin alone.
Similarly, PLGA-NPs loaded with polyphenolic constituents of black and green tea
showed a superior ability to prevent DMBA-induced DNA damage at much lower

Dr K.C. Gupta, presenting the Director's report
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concentrations, thus opening a new dimension in chemoprevention research. In a separate
study, tea phenols in bulk and in nanoparticle form were found to modify in vitro DNA
damage due to platinum based chemotherapeutic drugs in human lymphocytes from
colon cancer patients and healthy individuals.

Prof Avadhesha Surolia delivering the Foundation Day address

In the area of Systems Toxicology & Health Risk Assessment certain noteworthy
findings have been published and well received by the scientific community. A study was
conducted to investigate the effect of Cypermethrin on global gene expression patterns
which suggests that multiple pathways are involved in the neurodegeneration as well as in
enhancing the vulnerability of neurons in cypermethrin exposed animals.
The area of Food, Drug and Chemical Toxicology finds immense importance due to
paradigm shift in rapid urbanization and food security. Fungal contamination of cereals
and cereal products is of common occurrence. To address the same, Wheat, Barley and
Maize samples were collected from northern states of India and levels of Deoxynivalenol
(DON) and Ochratoxin A (OTA), were measured using HPLC. Our studies showed that
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The release of new chemical entities from unorganised sector, genetically modified
organisms, and more recently smart materials make Environmental Toxicology one of the
most important facets of toxicology research. In our endeavour to develop sensitive tool
for the detection of viable water borne bacteria, the institute has developed a qPCR based
assay for quantifying Salmonellae in source/potable waters. To develop alternate animal
models for toxicological studies, Caenorhabditis elegans culture facility has been
established at the institute.
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topical application of OTA causes DNA damage and tumour promotion in mouse skin
indicating the risk to farmers during pre- & post – harvesting stages of cultivation of
crops.
The institute has taken a proactive role in strengthening the Regulatory Toxicology
discipline. CSIR-IITR has NABL accreditation for chemical and biological testing for the
past 13 years. A step forward in this direction has been to initiate creation of a GLP
certified toxicity testing facility. The scientists of Regulatory Toxicology group have
addressed issues like developing sensitive methods of analytical importance and
predictive tools.
S & T Achievements - The achievements of institutional R& D activities both
nationally and internationally are reflected in the recognition of a number of scientists.
Scientific publications provide a flavour of the quality of R&D being pursued in the
institute. CSIR-IITR scientists published 121 research papers this year with an average
impact factor of 3.248, an improvement over 2.011 five years ago. During this period, our
scientists have published 16 papers with IF >5, 18 papers with IF >4.0 and 22 papers with
IF >3. The institute contributed in New Indigo, Nanolinen and Nanovalid projects under
the FP7 programme of European Union, an Indo-Spanish project, several Grant-in-Aid
and Sponsored projects and 15 CSIR Network Projects including two projects INDEPTH
and NANOSHE where this institute serves as the nodal laboratory.
As a part of the foundation day celebrations, the 17th Prof S. H. Zaidi Memorial
Oration was delivered by Prof Avadhesha Surolia on the topic, “Novel physical form of
insulin for sustained treatment of diabetes”. He delved on the current status of the
disorder, its ramifications and the shortcomings in the treatment options currently
available. A novel concept has been developed to address the issue of patient compliance
using a Supramolecular Insulin Assembly. The folding reaction of Insulin is used to entice
it to transform into a prodrug, administration of which allows a sustained treatment of
diabetes. This is achieved without the use of any chemicals or pumps / patches. Other
complications of diabetes such as damage to kidneys and retina are also arrested. It is
believed that this work could also be used for treating metabolic syndrome as well.
Following the S. H. Zaidi Oration, Prof Avadhesha Surolia released the institute's
report on the Assessment of Ambient Air Quality of Lucknow City during the PostMonsoon period of 2013. The study conducted in October 2013 monitored selected air
pollutants namely Respirable Particulate Matter (RSPM or PM10), Sulphur dioxide (SO2),
Nitrogen dioxide (NO2) and noise level at 9 representative locations, categorized as
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Prof. Indranil Manna delivered the Foundation Day address stressing the need for a
synergy between academia and industry for societal benefit and to ensure the transfer of
technology from the lab to the land. He shared details on some technologies that have
been developed by a CSIR laboratory. As is the tradition at the Institute, the scientists with
outstanding publications during the past year were awarded with a certificate and silver
coin each. Dr Mukul Das, Chairman Foundation Day Committee proposed the vote of
thanks.

A view of the audience
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residential (four), commercial (four) and industrial (one) areas in Lucknow city. The
results revealed an average 24 hour concentration of PM10 of 203.9 µg/m3. The
average values of PM10 irrespective of locations were found to be above the permissible
limit (PM10 =100 µg/m3) prescribed by Ministry of Environment and Forests. Average 24
hours concentration of SO2 and NOx were found to be 15.9 and 54.8 µg/m3 respectively
and all the values were below the permissible limits
(80 µg/m3). Noise levels during
day and night time were found in the range of 62.2 to74.5 dB and 54.2 to 71.5 dB which
was above the respective permissible limits except in industrial area which is 68.9 and
65.5 dB during day and night time respectively.
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Dedication of GLP Test Facility at CSIR-IITR to the nation
25 Jul 2014 shall always remain etched as an important milestone in the history of
CSIR – Indian Institute of Toxicology Research. Having received the GLP Certification
from the National GLP Compliance Monitoring Authority on 05 Jun 2014, each member

Uncovering of stone & dedication of GLP Test Facility to the nation
by Prof. Ram Rajasekharan, Director CFTRI

of the GLP team was eagerly looking forward to dedication of the facility to the nation.
Prof. Ram Rajasekharan, Director CSIR – Central Food Technology Research Institute,
Mysore kindly consented to be the chief guest for the function. Underlining the fact that

Prof. Ram Rajasekharan, Director CFTRI dedicating GLP Test Facility
to the nation (L-R) Dr P. Kakkar, Chief Scientist & Dy.TFM; Dr K.C.
Gupta, Director IITR & TFM; Dr Mukul Das, Chief Scientist IITR
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Dr K.C. Gupta, Director IITR and TFM welcomed the guests and apprised them of
importance of this achievement. He further elaborated on the usefulness of this facility to
small and medium sized entrepreneurs. This being the only GLP certified test facility in
CSIR and also in Uttar Pradesh has great potential to serve the nation. Dr P. Kakkar, Dy
TFM spoke about the journey undertaken in creating this facility. She apprised the guests
about creation of different units of the “Vishaktata Parikshan: GLP Anuroop Suvidha”
and gave details about the tests for which the facility has received GLP certification. She
congratulated the team for their hard work and bringing laurels to the institute and CSIR.
Prof. Ram Rajasekharan, dedicated the test facility to the nation and congratulated
Director and staff for achieving this milestone. He hoped that creation of this facility with
international certification shall help in product development within the CSIR family. Dr
Mukul Das, Chief scientist, proposed a vote of thanks.
Keeping with the pro-environment mandate of the institute plantation of saplings by
the guests was also organized after the function. Selected guests also visited the GLP
facility and interacted with team members.

Dr C.S. Nautiyal planting a tree near the GLP Test Facility
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this was indeed a momentous occasion in the history of CSIR – IITR, the three sister
institutes in Lucknow were represented by their respective directors, Dr. C. S. Nautiyal
(CSIR – NBRI), Dr. S. K. Puri (CSIR – CDRI) and Dr. A. K. Tripathi (CSIR - CIMAP).
Vice Chancellor of King George Medical University, Dr. D.K. Gupta also graced the
occasion.
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RESEARCH COUNCIL
Chairman
Prof. R. Kumar
Fellow, JNCASR
Department of Chemical Engineering
Indian Institute of Science
Bengaluru

Members
Prof. Y.K. Gupta
Professor & Head
Department of Pharmacology
All India Institute of Medical Sciences
New Delhi
Prof. K.P. Gopinathan
INSA Honorary Scientist &
Former Chair, Department of
Microbiology & Cell Biology,
Indian Institute of Science
Bengaluru

Prof. T.P. Singh
Distinguished Biotechnology
Research Professor
Department of Biophysics, AIIMS
New Delhi
Dr B. Sashikeran
Former Director
National Institute of Nutrition
Hyderabad

Prof. Santanu Bhattacharya
Professor & JC Bose National Fellow
Department of Organic Chemistry
Indian Institute of Science
Bangaluru

Dr Manoranjan Hota
Director
Ministry of Environment & Forests
Paryavaran Bhavan, New Delhi

Dr Rajesh Kapur
Advisor
Department of Biotechnology
New Delhi

Dr C. Nath
Chief Scientist
CSIR-Central Drug Research Institute
Lucknow

Dr S.R. Wate
Director
CSIR-National Environmental
Engineering Research Institute,
Nagpur

Dr P.S. Ahuja
Director
CSIR-Institute of Himalayan
Bioresource Technology
Palampur

Dr K.C. Gupta
Director
CSIR-Indian Institute of Toxicology
Research
Lucknow

Head or his nominee
Planning & Performance Division
Council of Scientific &
Industrial Research
New Delhi

Member Secretary
Dr D. Kar Chowdhuri
Chief Scientist & Head
Embryotoxicology Division
CSIR-Indian Institute of Toxicology Research
Lucknow
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MANAGEMENT COUNCIL
Chairman

Members
Dr C.S. Nautiyal
Director
CSIR-National Botanical Research Institute
Lucknow

Dr Ravi Ram Krishtipati
Sr. Scientist
CSIR-Indian Institute of
Toxicology Research
Lucknow

Dr Mukul Das
Chief Scientist
CSIR-Indian Institute of
Toxicology Research
Lucknow

Dr Rakesh Kumar
Principal Technical Officer
CSIR-Indian Institute of
Toxicology Research
Lucknow

Mr. B.D. Bhattacharji
Sr. Principal Scientist & Head, RPBD
CSIR-Indian Institute of
Toxicology Research
Lucknow

Mr. B.K. Mishra
Finance & Accounts Officer
CSIR-Indian Institute of
Toxicology Research
Lucknow

Dr M.P. Singh
Principal Scientist
CSIR-Indian Institute of
Toxicology Research
Lucknow

Dr Vikas Srivastava
Scientist
CSIR-Indian Institute of
Toxicology Research
Lucknow

Member Secretary
Mr. Mukund Sahai
Administrative Officer
CSIR-Indian Institute of Toxicology Research
Lucknow
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Dr K.C. Gupta
Director
CSIR-Indian Institute of Toxicology Research
Lucknow
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Staff List as on 31st March 2014
Director
Dr K.C. Gupta
Scientist Gr IV (6)
Dr Ashwani Kumar
Dr Mukul Das
Dr (Mrs.) Poonam Kakkar
Dr Kr.P. Singh
Dr D. Kar Chowdhuri
Dr Yogeshwer Shukla
Dr Devendra Parmar
Dr R.C. Murthy
Dr Iqbal Ahmad
Scientist Gr IV (5)
Dr Sushil Kumar
Dr S.K. Goel (on lien)
Dr V.P. Sharma
Dr B.N. Paul
Mr. B.D. Bhattacharji
Dr Krishna P. Gupta
Dr Ram Chandra ( on lien)
Dr Alok Dhawan (on lien)
Dr S.C. Barman
Mr. Nikhil Garg
Dr N. Manickam
Dr G.C. Kisku
Dr D.C. Purohit
Dr Vipin Bihari
Scientist Gr IV (4)
Dr K.C. Khulbe
Dr R.S. Ray
Dr P.D. Dwivedi
Dr V.K. Khanna
Er. A.H. Khan
Dr A. Kannan
Dr M.P. Singh
Dr Akshay Dwarakanath
Scientist Gr IV (3)
Dr C. Kesavachandran
Dr D.K. Patel
Dr A.B. Pant
Dr (Mrs.) Chetna Singh
Dr Mohana Krishna Reddy Mudiam
Dr Chaudhari Bhushan Pradosh

Dr Dhirendra Singh
Dr (Mrs.) Sanghamitra Bandyopadhyay
Dr Shailendra Kumar Gupta
Dr Ravi Ram Kristipati
Scientist Gr IV (2)
Dr Rajnish Kumar Chaturvedi
Dr Alok Kumar Pandey
Dr Sanjay Yadav
Dr Kausar Mahmood Ansari
Mrs. Jyotsna Singh
Dr Satyakam Patnaik
Dr Debabrata Ghosh
Dr Vikas Srivastava
Dr Aruna Satish
Dr Anurag Tripathi
Dr Abhay Raj
Dr (Mrs.) Nasreen Ghazi Ansari
Dr Mahadeo Kumar
Dr Somendu Kumar Roy
Dr Manoj Kumar
Dr Neeraj Kumar Satija
Dr Sheelendra Pratap Singh
Dr Anbumani Sadasivam
Scientist Gr IV (1)
Mrs. Preeti Chaturvedi Bhargava
Technical Officer Gr III (7)
Dr Rakesh Kumar
Mr. Yogendra Singh
Mr. R.P. Singh
Dr P.N. Saxena
Dr L.K.S. Chauhan
Dr (Mrs.) Anvita Shaw
Technical Officer Gr III (6)
Dr M.K. Srivastava
Mr. Satguru Prasad
Mrs. Sumita Dixit
Mr. S.P. Dhruva
Dr Pradeep Kumar
Mr. K.P. Gupta
Technical Officer Gr III (5)
Mr. Ramesh Chandra
Mr. Arun Kumar
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Mr. Ram Narayan
Mr. S.K. Purshottam
Mr. R.K. Upadhyay

Technical Officer Gr III (3)
Mr. P.K. Singh
Technical Officer Gr III (1)
Mr. Puneet Khare
Mr. Shyam Kumar Pal
Mr. Ritul Kamal
Mr. Sandeep Negi
Mr. Sandeep Kumar
Mr. Jai Shankar
Ms. Nidhi Arjaria
Mr. GNV Satyanaryana
Mr. Pankaj Ramji Jagdale
Mr. Syed Ibrahim M.
Technical Gr II (4)
Mr. Ajai Kumar
Mr. Nand Kishore
Mr. Ashok Kumar
Mr. B.S. Pandey
Mr. B.D. Upadhayay
Mr. Lakshmi Kant
Mrs. A.P. John
Mr. Tribhuwan Dutt
Mr. Surendra Kumar
Mr. B.C. Pant
Mr. Girish Chandra
Mr. A.K. Sinha
Mr. Indrasan
Mr. Mohan Lal
Mrs. Shyamala Das
Mr. Khalil Ahmed
Mr. Mohd. Javed
Mr. Kaleemuddin
Mr. Balkishan
Mrs. Mumtaz Jahan
Ms. Mona Hemarajani
Mr. Tajuddin Ahmad
Mr. Satya Ram
Mr. A.K. Pathak

Technical Gr II (2)
Mr. Pradeep Shukla
Technical Gr II (1)
Mr. J.C. Awasthi
Mr. C.S. Singh
Mr. B.M. Pandey
Mr. S.H.N. Naqvi-I
Mr. S.H.N. Naqvi-II
Mr. S.A. Hasan
Mr. Abhishek Rawat
Mr. Dwijendra Upadhyay
Mr. Pramod Kumar Srivastava
Mr. Abdul Rehman
Mr. S.L. Yadav
Mr. Rajeev Srivastava
Mr. Shiv Prakash Rahi
Mr. Sushil Kumar Saroj
Mr. U.C. Srivastava
Technical Gr I (4)
Mr. Mohan Lal
Mr. Hira Lal
Mr. Cheddi Lal
Mr. Shiv Narayan
Mr. Sita Ram
Mr. Ram Kumar
Mrs. Shanti
Mr. Hari Ram
Mr. Kallu Prasad
Technical Gr I (3)
Mr. Naushad Ahmad
Mr. Machh Narain
Mr. Putti Lal
Mr. Anirudh
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Technical Officer Gr III (4)
Dr R.K. Kanojia
Mrs. Rajni Ahirwar

Technical Gr II (3)
Mr. Dheer Kumar
Mr. Prem Singh
Mr. Budhi Ram Prasad
Mr. Mohd. Parvez

RESEARCH OUTPUT INDICATORS
ADMINISTRATION
Mr. Mukund Sahai
Mr. B.K. Mishra
Mr. Vinay Kumar
Mr. Dharm Raj
Mr. Jagannath
Mr. U.C. Mishra
Mr. Pradip Kumar
Mr. Ram Badal
Mr. Krishna Kumar
Mr. Amit Kumar
Mr. Vivek Srivastava
Mr. C.M. Tiwari
Mr. B.K. Jha
Sr. Stenographer
Mr. Prem Prakash
Mrs. Vijaya Suresh
Mr. Mohd. Aslam
Mrs. Balbir Kaur
Mr. Kallu Ram
Mrs. Kusum Lata
Assisstant GR I
Mrs C K Takru
Mr. S U Khan
Mr. S.S.Shukla
Mrs Leela S Pillai
Mr. Ganga Prasad
Mr. D.C.Saxena
Mr. Samit Vij
Sh. Satyendra Kumar
Mr. Lalit Kumar
Mrs. AT Burrows
Mr. Suresh Kumar
Mr. Kamta Prasad
Mr. Hardeep Singh
Mr. SNA Zaidi
Mr. Kushehar Prasad
Mr. Manoj Tewari
Jr. Stenographer
Mrs. Suman Yadav

AO
F & AO
S & PO
SO (F & A)
SO (G)
SO (G)
SO (G)
SO (S & P)
SO (S & P)
SO (S & P)
Security Officer
Hindi Officer
PS to Director
Mrs. Archna Agarwal
Mr. Tanuj Joshi
Mr. Ram Bilas
Assisstant GR II
Mrs. Jay Lakshmi
Mr. Ajay PD.Yadav
Mr. Pawan Kumar
Mr. Raja Lal Dubey
Mr. Ugra Sen
Mr. Anuj Deep
Mr. Ramendra Kumar
Mr. Amit Kumar Misra
Group 'D' Non-Tech. Promotional Post
Mr. Vikas Barua
Mrs Chandra Kumari
Mr. Mohd.Ateeq
Mr. Narendra Singh
Group 'D' Non-Tech. Entry Level
Mr. Yadunath Prasad
Mr. Raja Bux
Mr. Mahesh Yadav
Mr. Budhhi Lal
Mr. Anant Ram Shukla
Mr. Ram Kishore Singh
Mr. Ausan
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Mr. Umesh Chandra
Mr. Sinod Kumar
Mr. Ram Yagya
Mr. Rajendra Kumar

SUPERANNUATION
Name

Date

Position

Dr Rishi Shanker

IV(6)

VRS w.e.f. 04/12/2013

Dr Shashi Khandelwal

IV(6)

31/12/2013

Dr A.K.Srivastava

IV(5)

31/08/2013

Dr L.P.Srivastava

IV(5)

31/03/2013

Dr S.L.Nagle

IV(4)

30/06/2013

Mr. BS Pangty

GR.III(7)

30/06/2013

Mr. J.P. Pratap

GR.III(6)

31/12/2012

Mrs Poonam Saxena

GR.III(5)

31/07/2013

Mr. Ram Surat

GR.II(4)

31/05/2013

Mr. Amar Charan.

GRII(4)

30/06/2013

Mr. RS Verma

GR.II(4)

31/07/2013

MR. A.P. Pathak

GR.II(4)

31/08/2013

Mr. Munni Lal

GR.I(4)

28/02/2014

Mr. Shiv Pyare

GR.I(4

23/09/2013

Mrs. Shanti Devi

GR.I(4)

30/06/2013

Mr. Mata Prasad

GR.I(4)

31/12/2013

Mr. Hira Lal Yadav

GR.I(4)

30/09/2013

NEW APPOINTMENTS
Name

Position

Date

Dr Somendu Kumar Roy

IV(2) Scientist

27-12-2013

Dr
Dr
Dr
Dr

IV(2) Scientist
IV(2) Scientist
IV(2) Scientist
IV(2) Scientist

27-12-2013
28-02-2014
27-01-2014
15-01-2014

Manoj Kumar
Neeraj Kumar Satija
Sheelendra Pratap Singh
Anbumani Sadasivam
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Canteen Employees
Mr. Mohan Lal
Mr. AK Srivastava
Mr. Anoop Kumar
Mr. Rajendra Yadav
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NEW APPOINTMENTS
Dr Somendu
Kumar Roy (born
15th August 1982)
did his M.S.
(Pharmacy) & Ph.D
from Natural
Products Dept,
National Institute of
Pharmaceutical Education and Research
(NIPER), Mohali in 2007 and 2014
respectively. He worked as research
associate with Piramal Life Sciences after
completion of M.S. (Pharmacy). He was
awarded DS Kothari Fellowship in 2013.
He joined CSIR-IITR as a Scientist on 27th
Dec, 2013. Currently, he is working on
qualitative and quantitative analysis of
xenobiotics in various samples (biological,
food, pharmaceutical and environmental
etc.). He is also interested in the isolation
and structure elucidation of secondary
molecules from culinary and herbal plants
to prevent adverse effects of xenobiotics.
Dr Neeraj Kumar
Satija (born 23rd
September, 1981)
d i d h i s B . Te c h
(2003) and M.Tech
(2005) in Biotechnology from
Guru Gobind Singh
Indraprastha University, Delhi. He pursued his PhD jointly
from Institute of Nuclear Medicine &
Allied Sciences (INMAS), Delhi and

Hamdard University, Delhi, working on
the role of Wnt signaling in mediating
osteoblast differentiation of human
mesenchymal stem cells. He continued
working at INMAS as CSIR Senior
Research Associate (SRA) and studied
how activation of Wnt signaling in the
osteoblast affects the adhesion of
hematopoietic cells to the osteoblast. He
joined CSIR-IITR as a Scientist in
Developmental Toxicology division on
28th February 2014. Presently, he is
working on toxicant mediated
perturbations in the generation of
hematopoietic cells during embryonic
development.
Dr Manoj Kumar
(born 15th March
1982) did his Ph.D.
(2012) from School
of Life Sciences,
Jawaharlal Nehru
University, in the
field of Molecular
Microbiology. For
his post-doctoral research, he was awarded
UGC-RN fellowship to conduct his
research work in JNU and later got Dr DS
Kothari Fellowship to carry out his postdoctoral research in Banaras Hindu
University (2013). His major focus was on
understanding nutrient transport in
rhizospheric fungi and bacteria. He joined
CSIR-IITR, Lucknow on 27th Dec. 2013
in the Environmental Microbiology
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Dr Anbumani S.
(born 17th Aug.
1982) did his Masters
( 2 0 0 4 )
i n
Environmental
Toxicology from Dr
ALM PG Institute of
Basic Medical
Sciences, University of Madras, Chennai.
He obtained his Doctorate Degree (2013)
in Environmental Toxicology from Indira
Gandhi Centre for Atomic Research
(IGCAR), Department of Atomic Energy
(DAE), Govt. of India. He began his career
as a Regulatory Ecotoxicologist in
conducting toxicity studies in various
model systems as per the OECD principles
of GLP. He has three years of experience in
conducting safety studies as per the GLP
norms. His research focused on the
interaction of xenobiotics in aquatic model
systems to predict the genotoxic potential.
He joined CSIR-IITR as a Scientist on 15th
January 2014 in the Ecotoxicology
Division. Presently he is investigating the
influence of abiotic factors in perturbing
the genotoxicity of chemical toxicants.

Dr Sheelendra
Pratap Singh (born
2nd July 1982)
received his B.
Pharm degree in
2004 from SRMS
CET, Bareilly, and
M .
P h a r m
(Pharmacology) in 2006 from MCOPS,
Manipal University, Karnataka. After
completing M. Pharm, he worked as a
Junior Scientist at Drug Metabolism and
Pharmacokinetics Division of Dr Reddy's
Laboratories, Hyderabad (2006-2007). In
2007, he joined PhD at Pharmacokinetics
and Metabolism Division, Central Drug
Research Institute, Lucknow. Post- PhD,
he joined Pharmaceutical Candidate
Optimization Department of BioconBristol Myers Squibb R & D Centre,
Bangalore as a Research Investigator.
Later, he moved to IITR-Lucknow to join
as a Scientist (17th January 2014) in
Analytical Chemistry Division. His entire
research experience (8 years) has been in
the field of xenobiotics metabolism and
pharmacokinetics/toxicokinetics.
Presently, Dr Sheelendra is working on
development of novel bioanalytical
methods using microsampling & microextraction techniques. He is also interested
in investigating xenobiotics metabolism
and their pharmacokinetics/toxicokinetics.
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division. Presently, he is working on
understanding molecular mechanism of
arsenic bioremediation and PAH
biodegradation using fungi and bacteria as
model organisms

RESEARCH OUTPUT INDICATORS

STAFF STRENGTH
Scientific Group IV
Technical Group III
Technical Group II
Technical Group I
Administration A
Administration B
Administration C
Administration D
Canteen

61
30
44
13
03
32
13
10
09

Total

215

BUDGET
EXTERNAL CASH FLOW (ECF): 2013-14

Rs. in Lakhs
503.877
6.425
84.000
594.302

Government
Foreign
Industries
Total

GOVERNMENT BUDGET: 2013-14

Rs. in Lakhs
Plan

1528.003

Non-Plan

1708.884

Total

3236.887
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183

Management
Council

Administration









Establishment General
Finance & Accounts
Stores & Purchase
Engineering Unit
(Civil)
Engineering Unit (Elect
& Mech.)
Security
Canteen

Annual Report 2013-14

CSIR-IITR Organizational Chart

Post Box 80, M.G. Marg, Lucknow - 226 001
Phone : +91-522-2627586, 2214118, 2613786
Fax : 91-522-2628227, 2611547
E-mail: director@iitrindia.org
Website : www.iitrindia.org

Design & Printed By Prakash Packagers, 257 Golaganj Lko, 0522-6460729

CSIR-INDIAN INSTITUTE OF TOXICOLOGY RESEARCH

