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Confocal micrograph of ovarian follicle in Drosophila depicting 
egg chambers at different stages of oogenesis. The predominant 
one represents the stage 10 egg chamber showing Actin 
cytoskeleton (stained by Phalloidin, Pink) and the DNA/nuclei 
(stained by DAPI, Blue) with a clear demarcation between nurse 

rdcells (from the anterior tip to 2/3  of the egg chamber) and the 
developing oocyte (at the posterior pole).
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From the Director's Desk

CSIR-Indian Institute of Toxicology Research (CSIR-IITR) is the only institute of
toxicology in India contributing towards cutting-edge research and innovation in toxicology with the motto:
“Safety to Environment and Health and Service to Industry”. CSIR-IITR has made an impact in addressing
problems critical to human health and the environment as well as safety of chemicals/products.  It is my privilege
to record some of the significant milestones reached by the institute during the period 2016-17.

Toxicology defines the domain of safety and is considered as a translational science encompassing various
disciplines. CSIR-IITR has taken initiatives on predictive toxicology and risk assessment using the vast knowledge
base in the areas of biomarker development, alternate to animal models, mathematical modelling, detection and
development of methods for toxins/adulterants/ environmental chemicals in different matrices to name a few.

CSIR-IITR has been working on research for policy which has resulted in guidelines/standards for national
regulatory agencies. As a continuous effort, CSIR-IITR contributed significantly as part of the consortium towards
The Global Burden of Disease Study which resulted in 10 papers in The Lancet and one in The New England
Journal of Medicine.

CSIR-IITR, in its quest for excellence with relevance, provides scientific and technological interventions aligned
to the National flagship programmes such as, ‘Swachh Bharat Abhiyan’, ‘Swasth Bharat Abhiyan’, ‘Make in
India’, ‘Startup India’, ‘Digital India’, ‘Smart Villages’, ‘Smart Cities’, ‘Namami Gange’, and ‘Unnath Bharath
Abhiyan’; etc and the Sustainable Development Goals. Socio-economic impact of interventions made by the
institute in terms of lives saved is ~Rs 1000 Cr/yr.

CSIR–IITR has world class infrastructure and human resource in toxicology and has been providing one stop
solution to address environment and health issues. The institute has contributed to the knowledge base in the
domain of toxicology by publishing 100 research articles with more than 40% publications in the range of impact
factor 5 and above and various monographs, books, copyrights, environmental air and water quality survey
reports, awareness pamphlets (multilingual) and scientific contents in Hindi. The contributions made by the
institute have positioned CSIR as a global leader in the area of industrial toxicology, food toxicology and
nanotoxicology.

To encourage young entrepreneurs/scientists for fast-track translational research and product development
under the ‘Make in India’ and ‘Startup India’, CSIR-IITR has established a “Centre for Innovation and Translational
Research (CITAR)” which was inaugurated by the Director General, CSIR. This ecosystem was created to provide
researchers, innovators, and entrepreneurs from academia and industry for accessing state-of-the-art platform
technologies and mentorship in a multidisciplinary collaborative environment to innovate, develop, probe, and
translate the most important technological challenges in health and the environment sectors. The institute plans
to encourage impactful societal and industrial research and enable start-ups and also foster collaborations with
researchers to fast track technological solutions.

CSIR-IITR actively projected the technologies developed at the institute in the CSIR Platinum Jubilee Technofest
of 36th India International Trade Fair, New Delhi under the Water and Food & Nutrition themes. The Water theme
received the Silver award and the Food & Nutrition theme got the Bronze award. Over 10000 people visited to
stalls showcasing the technologies developed by CSIR-IITR. CSIR-IITR has been recognized for the dissemination
of research and proliferation of Hindi (Rajbhasha). CSIR-IITR Hindi magazine “Vishvigyan Sandesh” received the
first prize and CSIR-IITR was adjudged First for its outstanding work on implementation of Hindi as the official
language at the institute during the period April-September (year 2016) by the Department of Official Language,
Ministry of Home Affairs, Government of India.



CSIR-IITR, with the overall mandate to strengthen R&D capability for the health and the environmental safety of
the country, pursued implementation of various efforts to meet the overall objective of the institute aligned with
CSIR mandate during the year under report. Several new initiatives that have been taken up during the year by the
institute are listed below with the perspective to institutional capacity building, strengthening technology capacity,
S&T competitiveness through alliances, partnerships and R&D Missions:

Industry meet conducted for ease of understanding stakeholder need and ease of doing partnerships. ITC-2016
is one such endeavour. CSIR-IITR signed MOUs with national and international organizations (AIIMS, Rishikesh;
RML University, Faizabad and University of Bradford University, United Kingdom; Companies: Microsoft,
BactBarrier India, SS Biomedicals).

A Computational Toxicology Facility (high performance computing for toxicology chemi/bioinformatics – The
only dedicated facility for toxicology in India) was created. Accreditation of GLP compliance was extended and
GLP scope was expanded for conducting environmental toxicity studies on aquatic and terrestrial organisms till
2020. CSIR-IITR is the only Government institute to have GLP compliant environmental toxicology facility. Inhalation
Toxicology Facility for rodents and Zebra Fish Facility were established.

CSIR-IITR successfully conducted two programmes under CSIR-Jigyasa 1) Be a scientist 2) Empowering Pupil
Innovation and Creativity (EPIC). Reaching public through various media and CSIR Platinum Jubilee Technofest
and IISF outreach programmes organized at CSIR-IITR attracted huge public attention.

CSIR-IITR has taken initiatives to develop cutting-edge technologies addressing the emerging needs of industries
and for societal needs through various Mission Mode Programmes. The institute is already channelizing its
efforts to develop new technologies for industries and societal benefits by participating in Fast Track Translation
projects funded by CSIR.

Overall, by pursuing cutting edge science in various aspects of human and environmental health and with
translational R&D, the institute envisages to further strengthen its global presence by creating ‘dedicated facility’
in the area of food safety, nanotoxicology, and enhancing the scope of GLP compliant toxicity testing.

In essence, the institute devoted its focus to prolifically leverage the resources and expertise to elevate translational
research to a greater height and to be relevant for various causes of the societal health and environment for the
benefit of masses.

(Alok Dhawan)



 National Regulatory Standards Guidelines

1. BIS standard for food grade silver foil (IS 3110: 2015)

2. BIS standard for pigments and colourants in plastics (IS 9833: 2015)

3. Nanotechnologies (environment & health; 11:IS/T-229; MTD 33) (2015).

4. Ban on sale of loose food colours; ISI certification of food colours; Delisting of three food colours; Limits of colours 

in food; Limits of nickel in hydrogenated vegetable oils (still in force)

CSIR-IITR's contributions in Research Policy and Guidelines for National Regulatory Standards

Transforming Lives Through Research & Innovation

CSIR-Indian Institute of Toxicology Research, Lucknow is the only Toxicology institute in this country. Since its inception 

more than five decades ago, the institute has been doing translational R&D for the benefit of the society. With world class 

infrastructure and human resource in toxicology, the institute has contributed to knowledge base in the domain of toxicology 

by publishing >3800 research articles and in technology development (25 national and international patents). The know-

how are available for commercialization along with various monographs, books, copyrights, environmental monitoring, air 

and water quality survey reports, awareness pamphlets (multilingual) and scientific contents in Hindi. The contributions 

made by the institute in the field of toxicology have globally positioned CSIR among the top five in Food, Industrial and 

Nanomaterial toxicology.





Technology Development and Commercialization

The institute is already channelizing its efforts to develop new technologies for industries and societal benefits by 

participating in Fast Track Translational projects funded by CSIR. The main objectives of these projects are to develop low 

cost affordable new technologies to fulfil emerging business needs in the market. CSIR-IITR already has some of its 

technologies in the pipeline and some of them are ready for commercialization. Technologies which are ready for 

commercialization are shown below. Efforts are made by the institute to develop the business of already existing 

technologies by collaborating and signing MoU with business entities as well as National Research Development 

Corporation.

Oneer-A novel solution for safe drinking water
for domestic use

Oneer-A novel solution for safe drinking
water for community use

Protable Water Analysis Kit AO Kit (Argemone oil detection kit)

MO Check (Mustard oil check) Circular Electrophoresis
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Environmental
toxicology

The significant challenge in environmental toxicology area is to create efficient
ways to predict toxic potency and exposure levels for chemicals that lack toxicological and

exposure data in environmental settings. The demand is to assess large number of chemicals for
hazard identification in a cost- and time-efficient manner, Therefore, the need is to generate high-
throughput assays. The need for high-throughput toxicity assays coupled with ethical concerns
over animal testing necessitated the pursuit of better tools for ecotoxicological studies. Hence,
the development, validation and application of high throughput alternate models as well as
alternative to animal models for ecotoxicity studies are high priority in ecotoxicology. The
information on usage, exposure and effects obtained from quantitative structure–activity
relationships, read-across methods, thresholds of toxicological concern and in vitro tests prior
to in vivo testing are ideal routes for more rapid, efficient and cost effective risk assessment of
chemicals. A major challenge is the development of diagnostic capabilities to precisely determine
the cause–effect relationships within impaired ecosystems. This will help in determining the
extent to which existing remediation strategies/technologies are effective and the refinements
needed in risk management.

Keeping these issues in view, the environmental toxicology group at CSIR-IITR aims to generate
knowledge/tools useful for protection as well as management of ecosystem integrity and to
advance the understanding of ecotoxicological problems across different ecological strata at
cellular, genetic and organismal levels in order to improve environmentally relevant ecological
risk assessment and to mitigate environmental pollutants. The issues addressed by the group
are : (i) mechanism of toxicity of environmental pollutants; (ii) remediation of hazardous and
persistent chemical substances from soil, water and industrial wastes and (iii) ecotoxicity and
environmental monitoring.

Dr N. Manickam
Area-Coordinator

L-R (First row): Ms Preeti Chaturvedi, Dr N. Manickam, Dr S.C. Barman, Dr D. Kar Chowdhuri, Dr G.C. Kisku
(Second row): Dr Naveen Gautam, Dr Ravi R. Kristipati, Er A.H. Khan, Dr Manoj Kumar, Dr S. Anbumani
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Genotoxicity assessment of pulp and paper mill
effluent before and after bacterial degradation
using Allium cepa test
A lignin peroxidases-producing Serratia liquefaciens was
used for bioremediation of pulp and paper (P&P) mill effluent.
The treatment led to reduction of chemical oxygen demand
(COD), colour, lignin and phenolic content by 84, 72, 61 and
95%, respectively. The effluent detoxification was studied
by genotoxicity assays using Allium cepa L. (onion) root
tip cells. Genotoxicity studies included measuring mitotic
index (MI), chromosomal aberrations (CA) and nuclear
abnormalities (NA) in root tip cells following treatment with
25, 50, 75 and 100% (v/v) of effluent. The root tip cells grown
in untreated effluent showed a significant decrease in MI
from 69% (control) to 32, 27, 22 and 11% at 25, 50, 75 and
100% effluent concentration, respectively. This indicated
that the untreated effluent was highly cytotoxic in nature.
Further, root tip cells, when treated with different
concentrations of effluent, showed various CA and NA
including c-mitosis, stickiness, chromosome loss,
chromosome break, anaphase bridge, multipolar anaphase,
vagrant chromosomes, micronucleated and binucleated cells.
The MI observed in root tip cells grown in bacteria treated
effluents at similar concentrations (25, 50, 75 and 100% v/v)
showed an increase of 33, 36, 42 and 66% respectively. CA
showed a substantial decrease and in some instances,
complete absence of CA was also observed. The findings
suggest that S. liquefaciens culture could be a potential
bacterial culture for bioremediation of P&P mill effluent.

Haq I, Kumar S, Raj A, Lohani M, Satyanarayana GNV.
Chemosphere, 2017, 169: 642-650.

Improved enzyme properties upon glutaraldehyde
cross-linking of alginate entrapped xylanase from
Bacillus licheniformis
Xylanases from bacteria sources have potential application
in paper industry for pulp bleaching, as they reduce chemical
load and toxicity of effluents. However, enzyme stability in
technological conditions is a major challenge. Hence,
enzyme immobilization is an exciting alternative to improve
the stability of enzymatic processes and economic viability
in terms of reusability. In this study, purified xylanase from
B. licheniformis Alk-1was immobilized within glutaraldehyde
activated calcium alginate beads and characterized in
respect of free enzyme. Immobilization increased the optimum
pH (pH = 8.0 to 9.0) and temperature (50–60 ºC) of entrapped
and cross-linked enzyme. The kinetics parameter of
immobilized (cross-linked) enzyme showed an increase in

the Michaelis constant KM (from 4.36 to 5.38 mg/ml) and
decrease in the maximal rate (Vmax: 383 to 370 IU/mg/min).
Immobilization increased the optimum reaction time for xylan
degradation of immobilized xylanase from 15 to 30 min when
compared to free form. The storage stability study suggested
that the immobilized enzyme retains 80% of its original
activity at 4 ºC after 30 days compared to free enzyme (5%).
Further, immobilization improved enzyme stability in
presence of different additives. The immobilized (cross-
linked) enzyme also exhibited adequate recycling efficiency
up to five reaction cycles with 37% retention activity. The
finding of this study suggests improvement of overall
performance of immobilized xylanase in respect to free form
and can be used to make a bioreactor for various applications
such as poultry feed preparations.

Kumar S, Raj A, Haq A, Prakash J. International Journal of
Biological Macromolecules, 2017, 98: 24-33.

Role of miRNAs in development and disease:
Lessons learnt from small organisms.
MicroRNAs (miRNAs) constitute a class of small (18-22
nucleotides) non-coding RNAs that regulate gene
expression at the post-transcriptional level. Many small
organisms, including Caenorhabditis elegans and
Drosophila melanogaster, have been instrumental in
deciphering the biological functions of miRNAs. While some
miRNAs from small organisms are highly conserved across
the taxa, others are organism-specific. The miRNAs are
known to play a crucial role during the development and in
various cellular functions such as cell survival, cell
proliferation, and differentiation. The miRNAs associated
with fragile X syndrome, Parkinson’s disease, Alzheimer’s
disease, diabetes, cancer, malaria, infectious diseases and
several other human diseases have been identified from small
organisms. These organisms have been used as platforms
in deciphering the functions of miRNAs in the pathogenesis
of human diseases and to study miRNA biogenesis. Small
organisms have also been used in the development of
miRNA-based diagnostic- prognostic-and therapeutic-
strategies. The molecular techniques such as genome
sequencing, northern blot analysis, and quantitative RT-
PCR, have been used in deciphering the functions of
miRNAs in small organisms. This review illustrates how
miRNAs from small organisms especially those from
D. melanogaster and C. elegans regulate development and
disease pathogenesis.

Chandra S, Vimal D, Sharma D, Rai V, Gupta SC, Chowdhuri
DK. Life Sciences,  2017, 185: 8-14.
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Functional male accessory glands and fertility in
Drosophila require novel ecdysone receptor
In many insects, the accessory gland, a secretory tissue of
the male reproductive system, is essential for male fertility.
Male accessory gland is the major source of proteinaceous
secretions, collectively called as seminal proteins (or
accessory gland proteins), which upon transfer, manipulate
the physiology and behavior of mated females. Insect
hormones such as ecdysteroids and juvenoids play a key
role in accessory gland development and protein synthesis
but little is known about underlying molecular players and
their mechanism of action. Therefore,
the roles of hormone-dependent
transcription factors (Nuclear
Receptors), in accessory gland
development, function and male
fertility of a genetically tractable insect
model, Drosophila melanogaster were
examined. First, a RNAi screen
involving 19 hormone receptors,
individually and specifically, in a male
reproductive tissue (accessory gland)
for their requirement in Drosophila
male fertility was carr ied out.
Subsequently, by using independent
RNAi/dominant negative forms,
Ecdysone Receptor (EcR) was shown
to be essential for male fertility due to
its requirement in the normal
development of accessory glands in
Drosophila. Interestingly, EcR
depleted glands failed to make seminal
proteins and had dying cells. Further,
Data pointed to a novel ecdysone

receptor that does not include ultraspiracle but is probably
comprised of EcR isoforms in Drosophila male accessory
glands. This novel ecdysone receptor might act downstream
of homeodomain transcription factor, paired (prd), in the
male accessory gland. Overall, the study suggested novel
ecdysone receptor as an important player in the hormonal
regulation of seminal protein production and insect male
fertility.

Sharma V, Pandey AK, Kumar A, Misra S, Gupta HPK, Gupta
S, Singh A, Buehner NA, Ravi Ram K. PLoS Genetics, 2017,
13: e1006788.

Diagnostic 
marker

miRNA
biogenesis

Gene 
expression

Apoptosis

Human 
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Development Therapeutic 
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Drug 
resistance

miRNA from 
small organisms

Diagram showing the significance of small organisms in deciphering the functions of miRNAs in diverse fields of modern biology

ECR is essential for normal development of accessory glands critical for seminal fluid production
in Drosophila melanogaster.
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Estrogen-related receptor is required for the
testicular development and for the normal sperm
axoneme/mitochondrial derivatives in
Drosophila males
Estrogen-related receptors (ERRs), categorized as orphan
nuclear receptors, are critical for energy homeostasis and
somatic development. However, the significance of ERRs in
the development of reproductive organs/organelles/cells
remain poorly understood, albeit their homology to estrogen
receptors. To address the same, this study demonstrated
that knockdown of ERR in the testes leads to improperly
developed testes with mis-regulation of genes (aly, mia,
bruce, bam, bgcn, fzo and eya) involved in spermatogenesis,
resulting in reduced male fertility. The observed testicular
deformity was consistent with the down-regulation of SOX-
E group of gene (SOX100B) in Drosophila. Depletion of
ERR resulted in dispersion/disintegration of fusomes
(microtubule based structures associated with endoplasmic
reticulum derived vesicle, interconnecting spermatocytes)
in testes. A few ERR knockdown testes do complete
spermatogenesis but contained significantly fewer sperm.
Moreover, flagella of these sperm were defective with
abnormal axoneme and severely reduced mitochondrial
derivatives, suggesting a possible role for ERR in
mitochondrial biogenesis, analogous to mammalian ERRá.
Interestingly, similar knockdown of remaining seventeen
nuclear receptors did not yield a detectable reproductive or
developmental defect in Drosophila. These findings added
newer dimensions to the functions envisaged for ERR and
provide the foundation for deciphering the relevance of
orphan nuclear receptors in ciliopathies and testicular
dysgenesis.

Misra S, Pandey AK, Gupta S, Kumar A, Khanna P, Shankar
J, Ravi Ram K. Scientific Reports, 2017, 7: 40372.

other from different types of environmental stress. This
study focused on the changes in response to toxic arsenic
in the presence of an endophytic fungus Piriformospora
indica that colonizes the paddy roots. The primary impact
of arsenic was observed in the form of hyper-colonization
of fungus in the host root and resulted in the recovery of its
overall biomass, root damage, and chlorophyll due to arsenic
toxicity. Further, fungal colonization leads to balance the
redox status of the cell by adjusting the antioxidative enzyme
system which, in turn, protects photosynthetic machinery
of the plant from arsenic stress. Interestingly, this fungus
can immobilize soluble arsenic and the fungal colonization
restricts most of arsenic in the colonized root while a small
fraction of it translocated to the shoot of colonized plants.
Therefore, P. indica protects the paddy (Oryza sativa) from
arsenic toxicity by three different mechanisms: reducing the
availability of free arsenic in the plant environment, bio-
transformation of the toxic arsenic salts into insoluble
particulate matter and modulating the antioxidative system
of the host cell.

Mohd S, Shukla J, Kushwaha AS, Mandrah K, Shankar J,
Arjaria N, Saxena PN, Narayan R, Roy SK, Kumar M.
Frontiers in Microbiology, 2017, 8: 754.

Isoprenoid-based biofuels: Homologous expression
and heterologous expression in prokaryotes
Enthusiasm for mining advanced biofuels from microbial
hosts has increased remarkably in recent years. Isoprenoids
are one of the highly diverse groups of secondary
metabolites and are foreseen as an alternative to petroleum-
based fuels. Most of the prokaryotes synthesize their
isoprenoid backbone via the deoxyxylulose-5-phosphate
pathway from glyceraldehyde-3-phosphate and pyruvate,
whereas eukaryotes synthesize isoprenoids via the
mevalonate pathway from acetyl coenzyme A (acetyl-CoA).
Microorganisms do not accumulate isoprenoids in large
quantities naturally, which restrict their application for fuel
purposes. Various metabolic engineering efforts have been
utilized to overcome the limitations associated with their
natural and nonnatural production. The introduction of
heterologous pathways/genes and overexpression of
endogenous/homologous genes have shown a remarkable
increase in isoprenoid yield and substrate utilization in
microbial hosts. Such modifications in the hosts’ genomes
have enabled researchers to develop commercially competent
microbial strains for isoprenoid-based biofuel production
utilizing a vast array of substrates. This mini review briefly
discusses the recent advancement in metabolic engineering
efforts in prokaryotic hosts for the production of isoprenoid-
based biofuels, with an emphasis on endogenous,
homologous and heterologous expression strategies.

Phulara SC, Chaturvedi P, Gupta P. Applied and
Environmental Microbiology, 2016, 82: 5730–5740.

ERR is  required for testicular morphogenesis.  T-Testis,
AG-accessory glands

Endophytic fungi Piriformospora indica mediated
protection of host from arsenic toxicity
Complex intercellular interaction is a common theme in plant-
pathogen/symbiont relationship. Cellular physiology of both
the partners is affected by abiotic stress. However, little is
known about the degree of protection each offers to the
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Fine particulates over South Asia: Review and
meta-analysis of PM2.5 source apportionment through
receptor model
Fine particulates (PM2.5) constitute dominant proportion of
airborne particulates and have been often associated with
human health disorders, changes in regional climate,
hydrological cycle and more recently to food security.
Intrinsic properties of particulates are direct function of
sources. This initiates the necessity of conducting a
comprehensive review on PM2.5 sources over South Asia
which in turn may be valuable to develop strategies for
emission control. Particulate source apportionment (SA)
through receptor models is one of the existing tools to
quantify contribution of particulate sources. Review of 51
SA studies were performed of which 48 (94%) appeared
within a span of 2007–2016. Almost half of SA studies (55%)
were found concentrated over few typical urban stations
(Delhi, Dhaka, Mumbai, Agra and Lahore). Due to lack of
local particulate source profile and emission inventory,
positive matrix factorization and principal component
analysis (62% of studies) were the primary choices, followed
by chemical mass balance (CMB, 18%). Metallic species

were most regularly used as source tracers while use of
organic molecular markers and gas-to-particle conversion
were minimum. Among all the SA sites, vehicular emissions
(mean ± SD: 37 ± 20%) emerged as the most dominating
PM2.5 source followed by industrial emissions (23 ± 16%),
secondary aerosols (22 ± 12%) and natural sources
(20 ± 15%). Vehicular emission (39 ± 24%) also was identified
as the dominating source for highly polluted sites
(PM2.5>100 ìgm

-3, n = 15) while site specific influence of
either or in combination of industrial, secondary aerosols
and natural sources were recognized. Source specific trends
considerably varied in terms of region and seasonality. Both
natural and industrial sources were more influential over
Pakistan and Afghanistan while over Indo-Gangetic plain,
vehicular, natural and industrial emissions appeared
dominant. Influence of vehicular emission was found as the
single dominating source over southern part while over
Bangladesh, both vehicular, biomass burning and industrial
sources were significant.

Singh N, Murari V, Kumar M, Barman SC, Banerjee T.
Environmental Pollution, 2017, 223: 121-136.

Pathway optimization for the enhanced production of isoprenoid-based biofuels from prokaryotic hosts. Open and closed arrows indicate co-
expression and fusion protein expression respectively. Genes in upper case are heterologous, whereas genes in lower case are endogenous/
homologous genes. deoxyxylulose-5-phosphate synthase, dxs; deoxyxylulose-5-phosphate reductoisomerase, ispC; 2-C-methylerythritol-4-
phosphate cytidyltransferase, ispD; 2-C-methylerythritol-2,4-cyclodiphosphate synthase, ispF; 1-hydr oxy-2-methyl-2-(E)-butenyl-4-
diphosphate synthase, ispG; isoprenyl diphosphat, IPP; dimethylallyl diphosphate, DMAPP; isoprenyl diphosphate isomerase, idi, IDI; B.
subtilis ADP ribose pyrophosphatase, nudF; nucleoside diphosphate hydrolases, nudiX
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Food, drug and chemical
toxicology

Food is of paramount importance as it is required in sufficient quantity to provide a healthy life.
There is increasing concern about food safety and food contamination either through
environmental pollution or adulteration round the globe. To ensure an adequate food supply
during non-agriculturally productive periods, it has become necessary to find methods to preserve
and process the food. With the fast growth of food processing industries, the trend towards the
use of various food additives added for technological purposes has also increased. New chemical
entities are being exploited as additives in food. The adulteration of food due to deliberate mixing
of inferior grade agents for disguising and to earn undue profits is also a serious problem.
Furthermore, un-intentional contaminants may creep up during field production or processing
and storage. Recombinant DNA technology for the production of GM food needs be exploited
for adequate food supply and simultaneously, the safety of GM food/crop has to be established
before commercialization. Based on our traditional knowledge, the beneficial effects of herbs
remain a promising area for the encountering several toxic manifestations. Thus, toxicity/safety
data for these chemical moieties along with GM food and traditionally used herbs need to be
generated. The issues addressed by the group are (i) development and/or establishment of
methodologies to quantify the potential toxic agent in different matrices; (ii) identification of
phytochemicals/herbal preparations, which can mitigate the toxicity of above chemical moieties;
(iii) to understand the mechanism of toxicity of new chemical entities; (iv) detection of GM food/
crop and their safety/allergenic assessment and (v) establishment of guidelines for food and
chemical safety for regulatory agencies.

Dr Yogeshwer Shukla
Area-Coordinator

L-R (First row): Dr Debabrata Ghosh, Dr Jyotsna Singh, Dr Poonam Kakkar, Dr Yogeshwer Shukla, Dr P.K. Sharma
(Second row): Dr R. Parthasarathi, Dr K.M. Ansari, Dr P.D. Dwivedi, Dr S.P. Singh, Dr Anurag Tripath i, Dr Manoj Kumar,
Dr Sandeep Sharma
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A novel function of TLR4 in mediating the
immunomodulatory effect of benzanthrone, an
environmental pollutant
Our prior studies have reported that benzanthrone (BA)
manifests inflammatory responses in the spleen of Balb/c
mice. This investigation was carried out to study the impact
of BA on macrophages, which are the primary scavenger
cells in the body acting as a connecting link between innate
and adaptive immunity. Administration of BA (daily for one
week) to mice resulted in enhanced levels of nitric oxide
(NO) and overexpression of inflammatory markers (COX-2,
MMP-9 and PGE-2) in macrophages; however, the level of
MHC class-I and MHC class-II receptors were down
regulated. Further, the potential membrane receptor targets
(TLRs) of BA and its interaction with TLRs was investigated
using computational methods. Professional phagocytes play
pivotal roles in sensing bacteria through pathogen-
associated molecular patterns (PAMPs) by various pathogen
recognition receptors (PRRs), including Toll-like receptors
(TLRs).

Several studies have implicated these TLRs in the
amplification of the inflammatory responses, however, the
fundamental role played by TLRs in mediating the
inflammation associated with xenobiotics is still obscure
and not understood. From the in silico analysis,  it  was
evident that BA showed the highest binding affinity with
TLR4 as compared to other TLRs. Western blotting studies

confirmed that BA exposure indeed upregulated the
expression of TLR 4, 5 and 9. Moreover, the downstream
signaling cascade proteins of TLRs such as myeloid
differentiation primary response protein-88 (MyD88), IL-1
receptor associated kinase (IRAK-1), and TNFR-associated
factor (TRAF-6) were found to be enhanced in the BA treated
groups. It was also observed that BA treatment increased
the expression of ICAM-1, p-Lyn, p-Syk, p-PI3-K, IP3, PLC-
, cAMP and Ca+2 influx, which are known to play a critical
role in TLR mediated inflammation. Earlier, it was observed
that toxic effects of BA in spleen were mediated by oxidative
stress which was partially neutralized by N-acetyl-L-cysteine
(NAC) exposure. Here, we report that NAC treatment in
conjunction with BA attenuated the expression of BA
induced TLR4, as well as the inflammatory markers such as
COX2 and p-NFkB in macrophages. These findings
demonstrated the critical role of TLRs in the regulation of
the BA-induced inflammation.

Tewari P, Mandal P, Roy R, Asthana S, Dwivedi PD, Das M,
Tripathi A. Toxicology Letters, 2017, 276: 69-84.

Arsenic exposure impels CD4 commitment in
thymus and suppress T cell cytokine secretion
by increasing regulatory T cells
Millions of people worldwide drink arsenic contaminated
groundwater. Arsenic exposure compromises the immune
response and increases the susceptibility towards infectious
diseases. Arsenic is well known for its immunosuppressive
nature but the definitive reason for this nature is still elusive.
In our immune system, regulatory T cells are well known for
maintaining immune homeostasis. These cells maintain
homeostasis by suppressing the function of other immune
cells. In this study, involvement of regulatory T cells in
arsenic-induced immunosuppression was investigated.
Exposure of environmentally relevant doses of arsenic to
the experimental mice model resulted in arsenic mediated
thymocyte differentiation into CD4+ T cells by elevating the
expression of ThPOK transcription factor without affecting
CD8+ T cells. Arsenic exposure induced immunosuppression
which is characterized by low cytokine secretion from
splenocytes and increased susceptibility to Mycobacterium
fortuitum infection. Arsenic exposure also promoted splenic
T cell differentiation into regulatory T cells by increasing
transcription factor FoxP3 level. Studies were also conducted
to find out whether these regulatory T cells are responsible
for arsenic-induced suppression of T cell function. To
validate this, wortmannin was used to inhibit regulatory T
cell differentiation in vivo following arsenic exposure to mice.
Interestingly, inhibition of regulatory T cell differentiation
reversed the suppressed cytokine production from splenic
T cells. Therefore, regulatory T cells may serve as a potential
target to prevent the suppression of immune system due to
arsenic exposure. These findings will help in finding out the
reason behind higher risk of infectious diseases in arsenic

Schematic representation of BA induced TLR4 signalling pathway
involved in inflammation
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polluted areas; thereby help intervening arsenic-induced
immunosuppression.

PHLPP is a putative cellular target during insulin
resistance and type 2 diabetes
Progressive research in the past decade converges to the
impact of PHLPP in regulating the cellular metabolism
through PI3K/AKT inhibition. Aberrations in PKB/AKT
signaling coordinates with impaired insulin secretion and
insulin resistance, identified during T2D, obesity and
cardiovascular disorders which brings in the relevance of
PHLPPs in the metabolic paradigm. In this review, the impact
of PHLPP isoforms in insulin signaling and its associated
cellular events including mitochondrial dysfunction, DNA
damage, autophagy and cell death was discussed. The article
highlights the plausible molecular targets that share the role
during insulin-resistant states, whose understanding can
be extended to treatment responses in facilitating targeted
drug discovery for T2D and allied metabolic syndromes.

Mathur A, Pandey VK, Kakkar P. Journal of Endocrinology;
2017, 233: R185-R198.

Gera R, Singh V, Mitra S, Sharma AK, Singh A, Dasgupta A,
Singh D, Kumar M,Jagdale P, Patnaik S, Ghosh D. Scientific
Reports, 2017, 7: 7140.

Baicalin and chrysin mixture imparts cyto-
protection against methylglyoxal induced
cytotoxicity and diabetic tubular injury by
modulating RAGE, oxidative stress and
inflammation
Protective effect of a mixture of flavonoids, baicalin and
chrysin (BCH), was studied against methylglyoxal (MG, a
precursor of AGEs) induced cytotoxicity in NRK 52E kidney
epithelial cells. Flow cytometry and microscopic analysis
showed increased ROS generation, compromised antioxidant
status, depolarization of mitochondria and apoptosis in MG
stressed cells which were significantly transformed (p<0.01)
during BCH co-treatment. In vivo studies in streptozotocin
induced diabetic rats increased protein levels of iNOS,
protein kinase C (PKC) and decreased IB which was
modulated by oral BCH treatment (75mg baicalin and 10mg
chrysin/kg b.wt.). Increased levels of AGEs and their receptor
proteins (RAGE) in diabetic rats were reduced significantly
(p<0.01) in BCH treated group. Renal tubular injuries and
deranged kidney function were significantly improved in
BCH treated animals. The results indicate that the protection
accorded by BCH through its antioxidant and anti-
inflammatory effects can be explored for the management of
diabetic nephropathy.

Singh J, Chaudhari BP, Kakkar P. Environmental Toxicology
and Pharmacology, 2017, 50: 67-75.

Schematic representation of the role of regulatory T cells in arsenic-
induced immnosuppression

The adaptor proteins FKBP51 and SRPK1 recruit PHLPP to elicit
AKT dephosphorylation at S473 and allow the progression of insulin
resistance through molecular intervention of FOXOs and PGC-1
with PHLPP.

Baicalin and chrysin mixture imparts cyto-protection against
methylglyoxal induced cytotoxicity and diabetic tubular injury by
modulating RAGE, oxidative stress and inflammation
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Non-invasive topical delivery of plasmid DNA to
the skin using a peptide carrier
Topical delivery to skin is an essential step in non-invasive
application of nucleic acid therapeutics for cutaneous
disorders. The barrier posed by different layers of the skin -
stratum corneum on top followed by the viable epidermis
below makes it extremely challenging for large hydrophilic
molecules like nucleic acids to efficiently enter the
uncompromised skin. An amphipathic peptide Mgpe9
(CRRLRHLRHHYRRRWHRFRC) is reported here that can
penetrate the uncompromised skin, enter skin cells and
deliver plasmid DNA efficiently as nanocomplexes in vitro
and in vivo without any additional physical or chemical
interventions prevalent currently. It was observed that
efficient gene expression up to the highly proliferating basal
layer of the skin occurs without observable adverse reactions
or toxic effects after delivery of reporter plasmids. The entry
mechanism of nanocomplexes possibly involves reversible
modulation of junction proteins accompanied by transient
changes in skin structure. This peptide holds potential to
be used as an efficient transporter of therapeutic nucleic
acids to the skin.

Vij M, Natarajan P, Pattnaik BR, Alam S, Gupta N, Santhiya
D, Sharma R, Singh A, Ansari KM, Gokhale RS. Journal of
Control Release, 2016, 222:159-168.

Aryl hydrocarbon receptor activation contributes
to benzanthrone-induced hyperpigmentation via
modulation of melanogenic signaling pathways
Benzanthrone (BA), an oxidized polycyclic aromatic
hydrocarbon (PAH), has been found to be a potential health
threat to occupational workers involved in dye
manufacturing factories. It has been observed that
occupational workers become exposed to BA either during
manufacturing, pulverization, or storage and developed
various kinds of skin diseases like contact dermatitis, itching,
erythema, roughness, and foremost, hyperpigmentation. It
has been shown that some environmental organic pollutants
(POPs) like dioxins, furans, and polychlorinated biphenyls
(PCBs) may act as ligands for the aryl hydrocarbon receptor
(AhR) and regulate hyperpigmentation. It was hypothesized
that BA may also act as a ligand for AhR and possibly
regulate the melanogenic pathway to induced
hyperpigmentation. The computation results indicate that
BA has a high binding affinity toward AhR for the initiation
of melanogenic signaling. Following the in silico predictions,
primary mouse melanocytes (PMMs) were exposed to BA
(5, 10, and 25 µM) which resulted in an increase in AhR
expression, tyrosinase activity and melanin synthesis.
Moreover, to study the physiological relevance of these
findings, C57BL/6 mice were topically exposed to BA and
enhanced pigmentation and melanin synthesis were
observed. The study was extended to assess the
mechanistic aspects of BA-induced hyperpigmentation in

PMMs as well as in mouse skin. The results suggest that
BA exposure initiates AhR signaling and increases
tyrosinase enzyme activity and melanin synthesis. The genes
that regulate the melanin synthesis, such as TRP-1, TRP-2
and the transcription factor MITF, were also found to be
increased. Taken together, the study suggests that BA-AhR
interactions are critical for BA-induced hyperpigmentation.

Abbas S, Alam S, Singh KP, Kumar M, Gupta SK, Ansari
KM. Chemical Research in  Toxicology, 2017, 30: 625-634.

Non-invasive oil-based method to increase
topical delivery of nucleic acids to skin
Topical delivery of nucleic acids to skin has huge prospects
in developing therapeutic interventions for cutaneous
disorders. In spite of initial success, clinical translation is
vastly impeded by the constraints of bioavailability as well
as stability in metabolically active environment of skin.
Various physical and chemical methods used to overcome
these limitations involve invasive procedures or compounds
that compromise skin integrity. Hence, there is an increasing
demand for developing safe skin penetration enhancers for
efficient nucleic acid delivery to skin. This study
demonstrates that pre-treatment of skin with silicone oil can
increase the transfection efficiency of non-covalently
associated peptide-plasmid DNA nanocomplexes in skin ex
vivo and  in vivo. The method does not compromise skin
integrity, as indicated by microscopic evaluation of cellular
differentiation, tissue architecture, enzyme activity
assessment, dye penetration tests using Franz assay and
cytotoxicity and immunogenicity analyses. Stability of
nanocomplexes is not hampered on pretreatment, thereby,
avoiding nuclease-mediated degradation. The mechanistic
insights through Fourier transform infrared (FTIR)
spectroscopy reveal some alterations in the skin hydration
status owing to possible occlusion effects of the enhancer.
Overall, the study demonstrates a topical, non-invasive,

Schematic representation of BA-induced hyperpigmentation
involving BA-AhR interaction and activation of melanogenic
signaling pathways
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efficient and safe method that can be used to increase the
penetration and delivery of plasmid DNA to skin for possible
therapeutic applications.

Vij M, Alam S, Gupta N, Gotherwal V, Gautam H, Ansari KM,
Santhiya D, Natarajan VT, Ganguli M. Molecular Therapy,
2017, 25: 1342-1352.

Topical application of nexrutine inhibits UVB-
induced cutaneous inflammatory responses in
SKH-1 hairless mouse
Ultraviolet B (UVB) radiation is the major contributor to
skin inflammation which leads to the development of skin
cancer. In this study, the effect of nexrutine (NX) on UVB-
induced cutaneous inflammation and its mediators was
investigated. To conduct the photoprotective studies, SKH-
1 hairless mice were topically treated with NX, 30 min before
to the UVB (180 mJ/cm2 ) exposure. Twenty hours of post
UVB irradiation, mouse skin was used for edema
measurements, H & E staining, myeloperoxidase (MPO)
activity and estimation of plasma cytokines. In addition,
expression levels of inflammatory cytokines,
cyclooxygenase-2 (COX-2), and inducible nitric oxide
synthase (iNOS) were also determined by western blot
analysis. NX displayed absorbance over the UVB spectrum.
NX significantly decreased the UVB-induced epidermal
edema, skin thickness, leukocyte infiltration, number of the
sunburn and TUNEL positive cells. NX treatment also
decreased the number of mast cells, MPO activity,
expression of pro-inflammatory cytokines and inflammation
mediator protein in mouse skin. These results provide
evidences that NX inhibits the UVB-induced cutaneous
inflammatory responses in SKH-1 mouse skin.

Alam S, Pal A, Singh D, Ansari KM. Photodermatology,
Photoimmunology & Photomedicine, 2017, doi: 10.1111/
phpp.12348.

Glycation of clinically relevant chickpea allergen
attenuates its allergic immune response in Balb/
c mice
Glycation of food allergens may alter their immunological
behaviour. Glycation of food allergens via Maillard Reaction
(MR) occurs due to the reaction between protein having
free amino groups and the free carbonyl groups of reducing
sugar. The influence of MR on allergenicity of several
allergens from leguminous as well as non-leguminous foods,
including soy, peanut, egg, potato, milk, buckwheat, almond
and shellfish has been reported. An investigation was carried
out to examine the impact of glycation on the allergenicity
of a food protein. Herein, a chickpea (CP)  protein (26 kDa)
was purified and characterized as lectin. Further, glycation
of this purified protein was carried out. Thereafter, allergic
behaviour of this glycated protein was compared with its
native form using various allergic parameters in Balb/c mice.

The reduced allergenicity of glycated protein was observed
as lesser  allergic phenotypes, reduced serum
immunoglobulins such as specific IgE as well as IgG1 and
allergic mediators (lower mast cells and eosinophil counts),
lower protein expressions of Th2 cytokines (IL-4, IL-5, Il-13)
and associated transcription factors (GATA-3, FOX-P3, T-
bet, SOCS-3). In addition, more Th1 and less Th2 cytokine
production in exposed splenocytes were evident in the
glycated protein treated mice as compared to its native
protein treatment. Conclusively, the study demonstrated that
glycation of purified CP albumin with D-glucose attenuates
the allergic potential of CP allergen. Suppression of allergic
behaviour occurs by two important mechanisms that include
oral tolerance induction by CP albumin specific T-reg cells
and shifting of the immune response from Th2 to Th1 type.
Overall, purified proteins having allergic potential may cause
severe allergic reaction in sensitive individuals, separately.
Glycation of these allergenic proteins via MR could be an
effective approach to combat the CP allergy.

Gupta RK, Raghav A, Sharma A, Gupta K, Neelabh, Mandal
P, Tripathi A, Ansari IA, Das M, Dwivedi PD. Food
Chemistry, 2017, 235: 244-256.

Health risks and benefits of chickpea (Cicer
arietinum) consumption
Chickpeas (CPs) are one of the most commonly consumed
legumes, especially in the Mediterranean area as well as in
the Western world. Being one of the most nutritional
elements of the human diet, CPs toxicity and allergy have

raised health concerns. CPs may contain various anti-
nutritional compounds, including protease inhibitors, phytic
acid, lectins, oligosaccharides and some phenolic
compounds that may impair the utilization of the nutrients
by people. Also, high consumption rates of CPs have
enhanced the allergic problems in sensitive individuals as
they contain many allergens. On the other hand, beneficial

Glycation of chickpea allergen (26 kDa) attenuates its allergic
potential in BALB/c mice.
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health aspects of CPs consumption have received attention
from researchers recently. Phytic acid, lectins, sterols,
saponins, dietary fibers, resistant starch, oligosaccharides,
unsaturated fatty acids, amylase inhibitors and certain
bioactive compounds, such as, carotenoids and isoflavones
have shown the capability of lowering the clinical
complications associated with various human diseases. The
aim of this review is to provide an overview on the health
risks as well as health-promoting aspects of CPs
consumption and also on various prevention strategies to
avoid health risks of CPs consumption using simple but
promising ways.

Gupta RK, Gupta K, Sharma A, Das M, Ansari IA, Dwivedi
PD. Journal of Agricultural and Food Chemistry 2017, 65:
6-22.

Intricatinol synergistically enhances the
anticancerous activity of cisplatin in human A549
cells via p38 MAPK/p53 signalling
Platinum containing drugs are widely used to treat advanced
lung carcinomas. However, their clinical success is still limited
due to severe side effects, and drug resistance. Alternative

Mechanism of allergy and anaphylaxis caused by chickpea allergens

approaches are warranted to augment efficacy of platinum
based chemotherapeutic drugs with minimal side effects.
Intricatinol (INT), a homoisoflavonoid, has been shown to
possess anti-tubercular, antioxidant, hypoglycaemic and
hypolipidemic activity. However, its anti-cancer activity
largely remains unknown. In the present study, anti-cancer
potential of INT alone or in combination with cisplatin (CIS)
in human lung carcinoma cells (A549) has been examined.
Treatment with INT alone reduced the viability of A549 cells
in a dose-dependent manner. Interestingly, the combination
of low doses of INT and CIS exerted a synergistic effect and
induced apoptosis as evident by DNA fragmentation and
Annexin V positive cells. Enhanced Bax:Bcl-2 ratio, loss of
mitochondrial membrane potential, cytochrome c release,
cleavage of caspase 3 and PARP1 strongly corroborated
our findings. Further, increased expression of p53, p38
MAPK and their phosphorylated counterparts, loss of
clonogenicity and reduced migration potential were also
recorded with INT + CIS treatment. Most interestingly, INT
could not induce any significant cell death in primary mouse
embryonic fibroblasts (MEFs). Moreover, no additive or
synergistic effect was noted with INT + CIS in MEFs under
similar treatment conditions. In conclusion, INT has a
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selective anti-cancer potential and could synergize
cytotoxicity of CIS. Thus, the combination of INT and CIS
may serve as an effective anti-cancer strategy for the
treatment of non-small cell lung carcinoma.

Singh VK, Arora D, Satija NK, Khare P, Roy SK, Sharma PK.
Apoptosis, 2017, doi:/10.100751404-017017-10495.

Evaluation of growth inhibitory response of
resveratrol and salinomycin combinations against
triple negative breast cancer cells
Resveratrol (RSVL), a dietary phytochemical, is reported to
enhance the efficacy of chemotherapeutic drugs. Recently,
salinomycin (SAL) has gained importance as cancer
therapeutic value for breast cancer (BC), however, its
superfluxious toxicity delimits the utility. Taking the
advantage of RSVL, the therapeutic efficacy of RSVL and
SAL combination was studied in vitro and in vivo system.
The synergistic combination dose of RSVL and SAL was
calculated and further, the efficacy was examined by wound
healing and western blot analysis. In vivo study was
performed to confirm the effect of colony formation and
apoptosis detection by flow cytometry based assays. The
molecular mode of action was determined at both
transcriptional and translational level in Ehrlich ascitic
carcinoma model. The combination of IC20 (R20) of RSVL
and IC10 (S10) dose of SAL showed best synergism (CI<1)
with ~ 5 fold dose advantage of SAL. Experimental data
both at mRNA and protein level revealed that the unique
combination of RSVL and SAL significantly inhibited
epithelial mesenchymal transition (Fibronectin, Vimentin, N-
Cadherin, and Slug); chronic inflammation (Cox2, NF-B,
p53), autophagy (Beclin and LC3) and apoptotic (Bax, Bcl-
2) markers. Further, in vivo study showed that low dose of
SAL in combination with RSVL increased life span of Ehrlich
ascitic mice. Overall, our study revealed that RSVL
synergistically potentiated the anti-cancer potential of SAL
against triple negative BC.

Rai G, Suman S, Mishra S, Shukla Y. Biomedicine &
Pharmacotherapy, 2017, 89:1142-1151.

Identification of anti-neoplastic targets with systems
approaches, using resveratrol as an indepth case study
The identification and validation of novel drug target
combinations are key steps in the drug discovery processes.
Cancer is a complex disease that involves several genetic
and environmental factors. High throughput omics
technologies are now widely available, however; the,
integration of multi-omics data to identify viable anti-cancer
drug target combinations that allow for a better clinical
outcome when considering the efficacy-toxicity spectrum,
is challenging. In this review, an overview of systems
approaches that can help integrate a broad spectrum of
technologies and data. Focus was given on network
approaches and anti-cancer mechanism and biological
targets of resveratrol using reverse pharmacophore mapping
as an in depth case study. The results of this case study
demonstrate the use of systems approaches for a better
understanding of the behaviour of small molecule inhibitors
in receptor binding sites. The presented network analysis
approach helps in formulating hypotheses and provides
mechanistic insights of resveratrol in neoplastic
transformations.

Singh N, Freiesleben S, Gupta SK, Shukla Y, Wolkenhauer
O. Current Pharmacentical Design, 2017, doi: 10.2174/
1381612823666170710152918.

Growth inhibitory response of Resveratrol and Salinomycin
combinations against triple negative breast cancer cells

Hypothetical model summarizing the synergistic effect of Intricatinol
(INT) and Cisplatin (CIS) in A549 cells Both INT and CIS enhanced
DNA fragmentation that further lead to enhanced expression of p53
and p38 MAPK resulting in stimulation of intrinsic pathways of
apoptosis where cleavage of PARP1 played an important role.
Moreover, altered Bax/Bcl-2 ratio, loss of Äøm and release of
cytochrome c strongly stimulated caspase dependent cell death in
A549 cells following treatment with combination INT + CIS
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Enhanced chemoprevention by the combined
treatment of pterostilbene and lupeol in B[a]P-
induced mouse skin tumorigenesis
The present study is aimed to evaluate the inhibitory effect
of the combination of two phytochemicals; pterostilbene
and lupeol (generally obtained from blue berries, grapes,
white cabbage, green pepper, olive and mangoes) on mouse
skin tomours. It was hypothesized that the concomitant
topical treatment of selected phytochemicals would lead to
improved impediment of skin cancer. Swiss albino mice
(n = 25) received a topical dose of Benzo[a]pyrene (B[a]P,
5 µg/animal)  with  pre/post  application  of  pterostilbene
(16 µM/0.2 ml acetone/animal) and/or lupeol (500 µM/0.2 ml
acetone/animal) for 32 weeks. Results showed that
pterostilbene and/or lupeol treatment resulted in a significant

Characteristic histological figures of mouse skin/tumour sections (H&E stained) depicting untreated group with normal epithelium (125x),
B[a]P treatment group displaying a substantial squamous cell papilloma (125x), phytochemical treatment groups exhibiting signiûcant
diminution in necrotic cells and focal proliferative area compared to B[a]P treatment group (125x), and combinatorial treatment groups
showing sizeable suppression in necrotic foci, hyperplasia and focal proliferative area (125x)

delay in onset of tumorigenesis. However, a more promising
effect on tumour suppression was noted with the
combination of both the phytochemicals. A significant
reduction in average tumour volume, cumulative number of
tumours and tumour multiplicity was recorded in combination
treated group. The histopathological analysis illustrated the
marked suppression in epidermal hyperplasia and necrotic
cells in combination treated groups. The study suggests
that the combination of pterostilbene and lupeol was more
effective in the prevention of skin cancer as compared to
either of the phytochemical alone. Therefore, the combined
treatment of phytochemicals has better potential to prevent
skin carcinogenesis.

Singh P, Arora D, Shukla Y. Food and Chemical Toxicology,
2017, 99:182-189.
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Nanomaterial toxicology

The institute has been working in the area of nanotoxicology from the past decade and has
been able to develop expertise, with a critical mass of 40% of its scientific manpower

contributing in this emerging area of toxicology. CSIR-IITR spearheaded two major network
projects of CSIR on nanotechnology and was a partner in six international flagship projects of
EU-FP7, UK, Spain and Japan. The institute took lead in the synthesis and characterization of
engineered nanomaterials (ENMs), development of methodology/assays/techniques for toxicity
assessment, guidelines for nanosafety, alternate models, mechanisms of action and interaction
of ENMs with biological systems. The institute has created vibrant network in the area of
nanotechnology with IITs, IISc, universities, research institutes and industries. To assess the
safety/toxicity of nanomaterials, some of the most critical issues that need to be addressed
include: i) effect of shape and size; ii) dosimetry; iii) route of delivery and tracking; iv) development
and validation of test models; v) in vitro vs. in vivo extrapolation; vi) ecotoxicity; vii) computational
nanotoxicity and viii) life cycle analysis. The scientists of the nanomaterial toxicology group aim
to investigate the health and environmental effects of nanomaterials to delineate their toxicity
and assure safe usage in consumer products, healthcare products and medical devices.

Dr D. Kar Chowdhuri
Area-Coordinator

L-R (First row): Dr Yogeshwer Shukla, Professor Alok Dhawan, Dr Poonam Kakkar, Dr D. Kar Chowdhuri, Dr. Mahadeo Kumar
(Second row): Dr Debabrata Ghosh, Dr Satyakam Patnaik, Dr Sanjay Yadav, Dr. Aruna Satish, Dr R.S. Ray
(Third row): Dr D.K. Singh, Dr Vikas Srivastava, Dr S.P. Singh, Dr Sandeep Sharma, Dr A.K. Pandey, Dr Anurag Tripathi
(Fourth row): Dr R. Rajagopal, Dr R. Parthasarathi, Dr Shiv Singh, Dr K.M. Ansari
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Statistical optimization and artificial neural
network modeling for acridine orange dye
degradation using in situ synthesized polymer
capped ZnO nanoparticles
Zinc oxide nanoparticles (ZnO-NPs) were synthesized by a
prudent green chemistry approach in presence of
polyacrylamide grafted guar gum polymer (pAAm-g-GG) to
ensure uniform morphology, and functionality and explored
for their ability to degrade photocatalytically Acridine
Orange (AO) dye. These ZnO@pAAm-g-GG NPs were
thoroughly characterized by various spectroscopic, XRD
and electron microscopic techniques. The relative quantity
of ZnO-NPs in polymeric matrix has been estimated by
spectro-analytical procedure; Atomic absorption
spectroscopy (AAS) and Thermogravimetric analysis (TGA)
analysis. The impact of process parameters viz., NPs dose,
contact time and AO dye concentration on percentage
photocatalytic degradation of AO dyes were evaluated using
multivariate optimizing tools, Response Surface
Methodology (RSM) involving Box-Behnken Design (BBD)
and Artificial Neural Network (ANN). Congruity of the BBD
statistical model was implied by R2 value 0.9786 and F-value
35.48. At RSM predicted optimal condition viz.
ZnO@pAAm -g-GG NP’s dose of 0.2 g/l, contact time of 210
min and AO dye concentration 10 mg/l, a maximum of 98%
dye degradation was obtained. ANOVA indicated
appropriateness  of the model for dye degradation owing to
“Prob.>F” less than 0.05 for variable parameters. Studies
were conducted employing three layers feed forward ANN
model for validating the BBD process parameters and
suitability of our chosen model. The evaluation of
Levenberg-Marquardt algorithm (ANN1) and Gradient
Descent with adaptive learning rate (ANN2) model employed
to scrutinize the best method and found experimental values
of AO dye degradation were in close to those with predicated
value of ANN 2 modeling with minimum error.

Dhiman N, Markandeya, Singh A, Verma NK, Ajaria N,
Patnaik S. Journal of Collid and Interface Science, 2017, 493:
295-306.

Predictive modeling and validation of arsenite
removal by a one pot synthesized bioceramic
buttressed manganese doped iron oxide
nanoplatform
A series of bioceramic capped manganese doped
superparamagnetic iron oxide (SPIONs) nanoparticles
(mHAP-NPs) were synthesized by one pot in situ reduction.
The aging of the bioceramic on the SPIONs was optimized
to achieve variation in functionality, morphology, magnetic
susceptibility, shape and size of the NPs and ultimately
remediation effectiveness of arsenite; As(III). Results
indicate that among various synthesized NPs, the 6 h aged
mHAP-NPs with 27 emu magnetic susceptibility, 57.30 m2/g
surface area and 75.64 Å average pore diameter offer the
best option as an adsorbent for posthaste removal of As(III)
from synthetically spiked water. Further, predictive modeling
using response surface based Central Composite Design
(CCD) was applied to achieve and optimize process
parameters for the removal of As(III) by mHAP-NPs keeping
variable operational parameters to a minimum in batch
experiments. The individual and collective effect of four
process parameters, i.e. pH, mHAP-NPs dose, contact time
and initial As(III) concentration on As(III) adsorption were
studied. The results from statistical design signify that, with
0.2 g/l of above mHAP NPs adsorbent dose, 98% As(III)
(initial concentration 0.1–0.4 mg/l) removal was possible in
210 min at pH 6.5 which is well within the prescribed value
as per WHO guidelines. The adsorption process of As(III)
onto mHAP-NPs showed excellent correlation with a
Langmuir isotherm with a maximum adsorption capacity of
12.0 mg/g. Kinetic and thermodynamic studies reveal pseudo-
second-order kinetics with an exothermic and spontaneous
adsorption of As(III) on the synthesized adsorbent. Cyclic
regeneration of mHAP-NPs indicated positive impact in
remediation technology at low production cost.

Dhiman N, Fatima F, Saxsena P, Roy S, Rout P, Patnaik S.
RSC Advances, 2017, 52: 32866-32876.

Acridine Orange dye degradation using in situ synthesized polymer
coated ZnO-NPs

Arsenite removal by one pot synthesized bioceramic buttressed
manganese doped iron oxide nanoplatform
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Targeted smart pH and thermoresponsive N,
O-carboxymethyl chitosan conjugated nanogels
for enhanced therapeutic efficacy of doxorubicin
in MCF-7 breast cancer cells
In cancer treatment, developing ideal anti-cancer drug
delivery systems to target tumour microenvironment by
circumventing various physiological barriers still remains a
daunting challenge. In this study, a series of pH-and
temperature-responsive nanogels based on poly
(N-isopropylacrylamide-co-1-propene-2-3-dicarboxylate-co-
2-acrylamido-2-methyl-1-propanesulfonate [poly(NIPAAm-
IA-AMPS)] cross-linked by ethylene glycol dimethacrylate
(EGDMA) were synthesized by random co-polymerization.
The molar ratio between monomer-comonomers-cross-linker
was varied to fine-tune the optimum responsiveness of the
nanogels. These optimized nanogels were further coupled
to N,O-carboxymethyl chitosan (NOCC) stoichiometrically
using EDC-NHS coupling chemistry to enhance the swelling
behaviour at lower pH. Interestingly, these NOCC-g-
nanogels, when dispersed in aqueous media under
sonication, attain nanosize and retain their high water
retention capacity with conspicuous pH and temperature
responsiveness (viz. nanogel shrinkage in size beyond 35
°C and swelled at acidic pH) in vitro, as reflected by dynamic
light scattering data. Doxorubicin (DOX), a potent anti-
cancer drug, was loaded into these nanogels using the
physical entrapment method. These drug loaded nanogels
exhibited a slow and sustained DOX release profile at
physiological temperature and cytosolic pH. Furthermore,
confocal and TEM results demonstrate that these nanogels
were swiftly internalized by MCF-7 cells and cell viability
data showed preferential heightened cytotoxicity toward
cancer cells (MCF-7 and MDA-MB231) compared to
MCF10A cells (human breast epithelial cell). Furthermore,
intracellular DNA damage and cell cycle arrest assays
suggest a mitochondrial mediated apoptosis in MCF-7 cells.
The study substantiates NOCC-g-nanogel platform as an

excellent modality for passive diffusive loading and targeted
release of entrapped drug(s) at physiological conditions in
a controlled way for the improved therapeutic efficacy of
the drug in anticancer treatment.

Verma NK, Purohit MP, Equbal D, Dhiman N, Singh A, Kar
AK, Shankar J, Tehlan S, Patnaik S. Bioconjugate Chemistry,
2016, 27: 2605-2619.

Physico-chemical properties based differential
toxicity of graphene oxide/reduced graphene oxide
in human lung cells mediated through oxidative
stress
Graphene derivatives (GD) are currently being evaluated
for technological and biomedical applications owing to their
unique physico-chemical properties over other carbon
allotrope such as carbon nanotubes (CNTs). However, the
possible association of their properties with underlying in
vitro effects have not yet been fully examined. Studies was
conducted to assess the comparative interaction of three
GD - graphene oxide (GO), thermally reduced GO (TRGO)
and chemically reduced GO (CRGO), which significantly
differ in their lateral size and functional groups density, with
phenotypically different human lung cells; bronchial
epithelial cells (BEAS-2B) and human lung carcinoma cells
(A549). The cellular studies demonstrate that GD
significantly internalize and induce oxidative stress mediated
cytotoxicity in both cells. The toxicity intensity was in line
with the reduced lateral size and increased functional groups
revealed more toxicity potential of TRGO and GO
respectively. Further, A549 cells showed more susceptibility
than BEAS-2B which reflected cell type-dependent
differential cellular response. Molecular studies revealed
that GD induced differential cell death mechanism was
efficiently prevented by their respective inhibitors. This is
probably the first study on safety evaluation of TRGO  which
provides invaluable information and new opportunities for
GD based biomedical applications.

Mittal S, Kumar V, Dhiman N, Chauhan LK, Pasricha R,
Pandey AK. Scientific Reports, 2016, 6: 39548.

Synthesis and applications of pH and thermoresponsive nanogels for
enhanced therapeutic efficacy of DOX in MCF-7 breast cancer cells

GO and its derivatives mediated toxicity in human lung cells
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Impaired lysosomal activity mediated autophagic
flux disruption by graphite carbon nanofibers
induce apoptosis in human lung epithelial
cells through oxidative stress and energetic
impairment
Graphite carbon nanofibers (GCNF) have emerged as a
potential alternative of carbon nanotubes (CNT) for various
biomedical applications due to their superior physico-
chemical properties. Therefore, in depth understanding of
the GCNF induced toxic effects and underlying mechanisms
in biological systems is of great interest. Currently,
autophagy activation by nanomaterials is recognized as an
emerging toxicity mechanism. However, the association of
GCNF induced toxicity with this form of cell death is largely
unknown. In this study, possible mechanism, especially the
role of autophagy, underlying the GCNF induced toxicity
was investigated. Human lung carcinoma (A549) cells were
exposed to a range of GCNF concentrations and various
cellular parameters were analyzed (up to 48 h). Transmission
electron microscopy, immunofluorescent staining, western
blot and quantitative real time PCR were performed to detect
apoptosis, autophagy induction, lysosomal destabilization
and cytoskeleton disruption in GCNF exposed cells. DCFDA
assay was used to evaluate the reactive oxygen species
(ROS) production. Experiments with N-acetyl-L-cysteine
(NAC), 3-methyladenine (3-MA) and LC3 siRNA was carried
out to confirm the involvement of oxidative stress and
autophagy in GCNF induced cell death. Comet and
micronucleus (MN) assay were performed to assess the
genotoxicity potential. GCNF was found to induce toxicity
in human lung cells through autophagosomes accumulation
followed by apoptosis via intracellular ROS generation.
Mechanistically, impaired lysosomal function and
cytoskeleton disruption mediated autophagic flux blockade
was found to be the major cause of accumulation rather

than autophagy induction which further activates apoptosis.
The whole process was in line with the increased ROS level
and their pharmacological inhibition leads to mitigation of
GCNF induced cell death. Moreover, inhibition of autophagy
attenuates apoptosis indicating the role of autophagy in
cell death process. GCNF was also found to induce genomic
instability. The study demonstrates that GCNF perturbs
various inter-related signaling pathways and unveils the
potential nanotoxicity mechanism of GCNF through
targeting ROS-autophagy-apoptosis axis. The current study
is of significance to evaluate the safety and risk assessment
of fibrous carbon nanomaterials prior to their potential use
and suggests caution on their utilization for biomedical
research.

Mittal S Sharma PK, Tiwari R, Rayavarapu RG. Shankar J,
Chauhan LKS, Pandey AK. Particle and Fibre Toxicology,
2017, 14: 15.

Impact of anatase titanium dioxide nanoparticles
on mutagenic and genotoxic response in Chinese
hamster lung fibroblast cells (V-79): The role of
cellular uptake
The unique physico-chemical properties of nano crystalline
anatase titanium dioxide nanoparticles (TiO2-NPs) render
them with different biological and chemical activities. Hence,
it is widely used in industrial and consumer applications.
Earlier studies have shown the genotoxicity of TiO2-NPs.
However, there is a paucity of data regarding mutagenicity
of these NPs. In the present study, the cellular uptake,
subcellular localization, cytotoxicity and short term DNA
interaction of TiO2-NPs (1-100 mg/ml) of diameter ranging
from 12 to 25 nm on mammalian lung fibroblast cells (V-79)
has been studied. The flow cytometric analysis and electron
micrographs of V-79 monolayer showed the internalization
of TiO2-NPs in the cytoplasm with the confirmation of

elemental composition through SEM/EDX
analysis. TEM analysis also showed TiO2-NPs
induced ultra-structural changes such as swollen
mitochondria and nuclear membrane disruption
in V-79 cells.  TiO2-NPs generated free radicals,
which induced indirect mutagenic and genotoxic
responses. Apart from measuring the genotoxicity
by Comet assay, the mutagenic potential of TiO2-
NPs in V-79 cells was evaluated by mammalian
HGPRT gene forward mutation assay, showing a
2.98- fold increase in 6TG HGPRT mutant
frequency by culture plate method, which is an
early indicator of potential carcinogenicity. Hence,
TiO2-NPs should be closely monitored and there
should be a judicious use and disposal of NPs.

Jain AK, Senapati VA, Singh D, Dubey K, Maurya
R, Pandey AK. Food and Chemical Toxicology,
2017, 105:127-139.GCNF mediated toxicity in human lung cells
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Zinc oxide nanoparticles induced age dependent
imunotoxicity in BALB/C mice
Zinc oxide nanoparticles (ZnO-NPs) have potential
applications in cosmetics, food packaging and biomedicine
but concerns regarding their safety need to be addressed.
In this study, the immunotoxic potential of ZnO-NPs was
evaluated in different ages of BALB/c mice after sub-acute
exposure. The cytokine release, immunophenotyping,
distribution of ZnO-NPs and ultrastructural changes were
assessed. A significant (p<0.05) change in the CD4– and
CD8–cells, levels of IL-6, IFN- and TNF- and reactive
oxygen species were observed in aged mice. In juvenile
mice, increase in reactive oxygen species and IL-6 and TNF-
 levels was observed with no significant changes in adult
mice. A significant (p<0.05) increase in the levels of mitogen
activated protein kinase (MAPK) cascade proteins such as
phospho-ERK1/2, phospho-JNK and phospho-p38 were
also observed in aged mice. Collectively, the study suggests
that aged mice are more susceptible to ZnO-NPs induced
immunotoxicity.

Senapati V, Gupta G, Pandey A, Shanker R, Dhawan A, Kumar
A. Toxicology Research, 2017, 6: 342-352.

UVB irradiation enhanced zinc oxide nanoparticles-
induced DNA damage and cell death in mouse
skin
UV-induced reactive oxygen species (ROS) have been
implicated in photo-carcinogenesis and skin aging. UV-
induced ROS can induce DNA damage, however, if
unrepaired, can lead to carcinogenesis. Sunscreens contain
UV attenuators, such as organic chemical and/or physical
UV filters, which can prevent all forms of damage from UV
irradiation. In recent years, the effective broad spectrum UV
attenuation properties of ZnO nanoparticles (ZnO-NPs)
have made them attractive as active components in
sunscreens and other personal care products. Since the use
of ZnO-NPs in sunscreens is on the rise, so is public concern
about their safety, particularly with exposure to sunlight.
Therefore, in this study,  toxic effects resulting from exposure
to UVB and ZnO-NPs in primary mouse keratinocytes
(PMKs) as well as in the skin of SKH-1 hairless mice was
investigated. The findings of the present study demonstrate
that co-exposure of UVB and ZnO-NPs to PMKs: (1)
translocated the ZnO-NPs into the nucleus of PMKs; (2)
caused enhanced generation of ROS; (3) induced more
severe DNA damage and (4) caused enhanced cell death.
Further, to elucidate the physiological relevance of these in
vitro findings, SKH-1 hairless mice were topically treated
with ZnO-NPs and after 30 min, irradiated with UVB (50 mJ/
cm2). Interestingly, co-exposure of ZnO-NPs and UVB
caused increased oxidative DNA damage and cell death,
indicated by immunostaining for 8-OHdG and TUNEL assay
in sections of exposed mouse skin. Thus, collectively, the
findings suggest that UVB exposure increases ZnO-NPs-
mediated oxidative stress and oxidative damage, thereby
enhancing ZnO-NPs-induced cell death.

Pal A, Alam S, Mittal S, Arjaria N, Shankar J, Kumar M,
Singh D, Pandey AK, Ansari KM. Mutation Research/
Genetic Toxicology and Environmental Mutagenesis, 2016,
807: 15-24.

TEM photomicrographs of stained sections showing ultra-structural
changes in V-79 cells exposed to 25 mg/ml TiO2-NPs for 24 h. The
nucleus is denoted by N, Mitochondria by Mi and Vesicle by V. On the
right panel is the higher magnification of the area marked with
square (a) Control cell with intact membrane and mitochondria with
electron dense matrix. Black arrow indicates swollen mitochondria
with dissolved cristae (b) and disrupted nuclear membrane (c) in cells
exposed to TiO2-NPs.

Schematic diagram showing the possible mechanism of ZnO-NPs
induced inflammatory response in mouse liver cells.
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Oral subchronic exposure to silver nanoparticles
causes renal damage through apoptic impairment
and necrotic cell death
Silver nanoparticles (Ag-NPs) are one of the most widely
used nanomaterials. Following oral exposure, Ag-NPs can
accumulate in various organs including kidneys where they
show gender specific accumulation. There is limited
information on their effect on renal system following long
term animal exposure especially at the ultramicroscopic and
molecular level. In this study, the effect of 60 days oral Ag-
NPs treatment on kidneys of female Wistar rats at doses of
50 and 200 ppm that are below previously reported lowest
observed adverse effect level (LOAEL) was examined. Ag-
NPs treatment led to decrease in kidney weight and some
loss of renal function as seen by increased levels of serum
creatinine and early toxicity markers such as KIM-1, clusterin
and osteopontin. It was also observed significant
mitochondrial damage, loss of brush border membranes,
pronounced swelling of podocytes and degeneration of their
foot processes using transmission electron microscopy
(TEM). These symptoms are similar to those seen in
nephrotic syndrome and ‘Minimal change disease’ of kidney
where few changes are visible under light microscopy but
significant ultrastructural damage is observed. Prolonged
treatment of Ag-NPs also led to the activation of cell
proliferation, survival and proinflammatory factors (Akt/
mTOR, JNK/Stat and Erk/NF-B pathways and IL1, MIP2,

IFN-, TNF- and RANTES) and dysfunction of normal
apoptotic pathway. The study shows how long term
Ag-NPs exposure may promote ultrastructural damage to
kidney causing inflammation and expression of cell survival
factors. These changes, in the long term, might lead to the
inhibition of the beneficial apoptotic pathway and promotion
of necrotic cell death in kidneys.

Tiwari R, Singh RD, Khan H, Gangopadhyay S, Mittal S,
Singh V, Arjaria N, Shankar J, Roy SK, Singh D, Srivastava V,
Nanotoxicology, 2017, 11: 671-686.

Nanosilver exposure alters different cell signalling pathways to inhibit apoptosis and promote necrotic cell death in kidneys

Accumulation of silver nanoparticles in different parts of kidney as
seen by transmission electron microscopy.
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3D scaffold induces efficient bone repair in vivo
studies of ultra structural architecture at the
interface
The repair of critical bone loss remains a challenge to
orthopaedic surgeons. Various artificial scaffolds have been
intensively evaluated to provide an alternative solution for
the repair and regeneration of bone defects; however, the
inconsistent clinical performances of available materials have
prompted the development of reactive 3D scaffolds for bone
tissue engineering. Studies was conducted to examine the
ability of a functionally designed 3D scaffold to bridge critical
size defects and induce new bone formation in a New
Zealand white rabbit tibial model, and have evaluated its
ultra-structural properties using a combination of
techniques, such as solid-state nuclear magnetic resonance
(ssNMR), scanning electron microscopy (SEM), energy
dispersive X-ray (EDX) and micro-computed tomography
(ì-CT) with MIMICS® (Materialise’s Interactive Medical
Image Control System). ssNMR showed the structural
similarity of the synthetic biomaterial to naturally occurring
human bone. SEM studies showed an increase in Ca/P ratio
with time, the progressively uniform distribution of elements
in healed bones, and increased new bone formation, finally
resembling native (intact) bone. ì-CT and MIMICS®
demonstrated the pattern and morphology of new bone
formed, with a noticeable shift in the HU unit towards
compact bone, from week 2 to 25. The results suggest that
in the critical size bone defect, the scaffold enhanced the
formation of new bone having biomaterial composition,
ultra-structure and quality resembling that of native bone,
thus suggesting significant improvement in guided bone
regeneration. This research provides a promising new
avenue for orthopaedic implant design that safely
biodegrades while promoting new bone growth.

Sagar N, Singh A, Temgire M, Vijayalakshmi S, Dhawan A,
Kumar A, Chattopadhyay N, Bellare J. RSC Advances, 2016,
6: 93768-93776.

Enhanced cellular internalization: A bactericidal
mechanism more relative to biogenic nanoparticles
than chemical counter parts
Biogenic synthesis of silver nanoparticles (Ag-NPs) for
enhanced antimicrobial activity has gained a lot of
momentum making it an urgent need to search for a suitable
biocandidate which could be utilized for efficient capping
and shaping of Ag-NPs with enhanced bactericidal activity
utilizing its secondary metabolites. Current work illustrates
the enhancement of antimicrobial efficacy of Ag-NPs by
reducing and modifying their surface with antimicrobial
metabolites of cell free filtrate of Trichoderma viride (MTCC
5661) in comparison to citrate stabilized Ag-NPs. NPs were
characterized by visual observations, UV-visible spectroscopy,
zetasizer, and transmission electron microscopy (TEM).

Synthesized particles were monodispersed, spherical in
shape and 10-20 nm in size. Presence of metabolites on
surface of biosynthesized Ag-NPs was observed by gas
chromatography-mass spectroscopy (GC-MS), energy
dispersive X-ray analysis (EDAX), X-ray diffraction (XRD),
and Fourier transform infrared spectroscopy (FTIR). The
antimicrobial activity of both Ag-NPs was tested against
Shigella sonnei, Pseudomonas aeruginosa (Gram-negative)
and Staphylococcus aureus (Gram-positive) by growth
inhibition curve analysis and colony formation unit assay.
Further, it was noted that internalization of biosynthesized
NPs inside the bacterial cell was much higher as compared
to citrate stabilized particles which in turn lead to higher
production of reactive oxygen species. Increase in oxidative
stress caused severe damage to bacterial membrane
enhancing further uptake of particles and revoking other
pathways for bacterial disintegration resulting in complete
and rapid death of pathogens as evidenced by fluorescein
diacetate/propidium iodide dual staining and TEM. Thus,
the study reveals that biologically synthesized silver
nanoarchitecture coated with antimicrobial metabolites of
T. viride was more potent than their chemical counterpart in
killing of pathogenic bacteria.

Kumari M, Shukla S, Pandey S, Giri VP, Bhatia A, Tripathi T,
Kakkar P, Nautiyal CS, Mishra A. ACS Applied Materials &
Interfaces, 2017, 9: 4519-4533.

Heteroagglomeration of zinc oxide nanoparticles
with clay mineral modulates the bioavailability
and toxicity of nanopartiels in Tetrahymena
pyriformis
The extensive use of zinc oxide nanoparticles (ZnO-NPs) in
cosmetics, sunscreens and healthcare products increases
their release in the aquatic environment. The present study
has explored the possible interaction of ZnO-NPs with
montmorillonite clay minerals in aqueous conditions. An
addition of ZnO-NPs on clay suspension significantly
(p<0.05) increases the hydrodynamic size of clay particles
from 1652±90 nm to 2158±13 nm due to heteroagglomeration.
The electrokinetic measurements showed a significant
(p<0.05) difference in the electrophoretic mobilities of bare
(-1.80±0.03µmcm/Vs) and ZnO-NPs-clay association
(-1.37±0.03µmcm/Vs) that results to the electrostatic
interaction between ZnO NPs and clay particles. The
attenuated total reflectance Fourier transform infrared
spectroscopy analysis of ZnO-NPs-clay association

TEM micrographs of  Pseudomonas aeruginosa treated with vehicle
(A), CSNP (B), and BSNP (C) 
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demonstrated the binding of ZnO-NPs with the Si-O-Al
region on the edges of clay particles. The increase in size of
ZnO-NPs-clay heteroagglomerates further leads to their
sedimentation at 24 h. Although, the stability of ZnO NPs in
the clay suspension was decreased due to heteroagglome-
ration, but the bioavailability and toxicity of ZnO-NPs-clay
heteroagglomerates in Tetrahymena pyriformis was
enhanced. These observations provide an evidence on
possible mechanisms available in natural environment that
can facilitate nanoparticles entry into the organisms present
in lower trophic levels of the food web.

Gupta GS, Senapati VA, Dhawan A, Shanker R. Journal of
Colloid Interface Science, 2017, 495: 9-18.

Graphical representation of the study of heteroagglomeration of
zinc oxide nanoparticles with clay mineral modulated bioavailability
and toxicity of nanoparticle in Tetrahymena pyriformis

Laboratory scale microbial food chain to study
bioaccumulation, biomagnification and ecotoxicity
of cadmium telluride quantum dots
The increasing applications of engineered nanomaterials
(ENMs) in consumer products warrant a careful evaluation
of their trophic transfer and consequent ecological impact.
In the present study, a laboratory scale aquatic microbial
food chain was established using bacteria (Escherichia coli)
as a prey and ciliated protozoan (Paramecium caudatum)
as a predator organism to determine the impact of cadmium
telluride quantum dots (CdTe QDs). It was observed that
29% of bacterivory potential of Paramecium was lost,
including an <~12 h delay in doubling time on exposure to
25 mg/l CdTe QDs (<~4 nm) as compared with control. The
fluorescence based stoichiometric analysis revealed that
65% of the QDs bioaccumulated when paramecia were
exposed to 25 mg/l QDs at 24 h. There was a significant

Graphical representation of the laboratory scale microbial food chain
study for bioaccumulation, biomagnification, and ecotoxicity of
Cadmium Telluride quantum dots

(p<0.05) increase in cellular Cd concentration at 24 h (306 ±
192 mg/l) as compared to 1 h (152 ± 50 mg/l). Moreover, the
accumulation of Cd in E. coli (147 ± 25 mg/l) at 1 h of exposure
to 25 mg/l QDs transferred 1.4 times higher Cd (207 ± 24 mg/
l; biomagnification factor = 1.4) to its predator, Paramecium.

Gupta GS, Kumar A, Senapati VA, Pandey AK, Shanker R,
Dhawan A. Environmental Science & Technology, 2017, 51:
1695-1706.

The role of antioxidants in attenuation of
Caenorhabditis elegans lethality on exposure to
TiO2 and ZnO nanoparticles
The exponential increase in the usage of nano-TiO2 and
nano-ZnO has raised global concerns due to the issues
related to safety of environment as well as health. This has
increased the need for not only determining the safety of
using these nanoparticles but also for developing possible
attenuation method to overcome their adverse effects.
Majority of engineered nanoparticles (ENPs) exposure to
both in vivo and in vitro systems have shown the generation
of reactive oxygen species (ROS) which leads to oxidative
stress mediated inflammation, geno-, and cyto-toxicity.
Hence, with the rationale of determining easy and
economical protection against ENPs exposure, the
amelioration effect of the antioxidants (curcumin and
vitamin-C) against the nano-TiO2 and nano-ZnO induced
ROS and lethality were investigated in Caenorhabditis
elegans. To determine effect of antioxidants towards

Graphical representation of the role of antioxidants in attenuation
of Caenorhabditis elegans lethality on exposure to TiO2 and ZnO
nanoparticles
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amelioration of nanoparticles toxicity pre-treatment and
along with treatment approaches were employed. It was
observed that curcumin as well as vitamin-C antioxidants
efficiently ameliorate nano-TiO2 and nano-ZnO induced ROS
as well as lethality in worms. Further, the pre-treatment
approach was more effective than the along with treatment.
Thus, the study indicates the possibility of evading the
nanotoxicity by including curcumin and vitamin-C in
everyday diet.

Sonane M, Moin N, Satish A. Chemosphere, 2017, 187:
240-247.

Curcumin loading potentiates the chemotherapeutic
efficacy of selenium nanoparticles in HCT116 cells
and Ehrlich’s ascites carcinoma bearing mice
The anti-cancer properties of selenium (Se) and curcumin
nanoparticles in solo formulations as well as in combination
with other therapeutic agents have been proved time and
again. Exploiting this facet of the two, studies was conducted
to club the tumoricidal characteristics and designed
curcumin loaded Se nanoparticles (Se-Cur-NPs) to achieve
an enhanced therapeutic effect. Their therapeutic effects

on different cancer cell lines and Ehrlich’s ascites carcinoma
mouse model were evaluated. In vitro results showed that
Se-Cur-NPs were most effective on colorectal carcinoma cells
(HCT116) compared to the other cancer cell lines used and
possessed pleiotropic anticancer effects. The therapeutic
effect on HCT116 was primarily attributed to an elevated
level of autophagy and apoptosis as evident from significant
up-regulation of autophagy associated (LC3B-II) and pro-
apoptotic (Bax) proteins, down regulation of anti-apoptotic
(Bcl-2) protein and Cytochrome c (cyt c) release from
mitochondria along with reduced NFB signaling and EMT
based machineries marked by downregulation of
inflammation (NFB, phospho-NFB) and epithelial-
mesenchymal transition (CD44, N-cadherin) associated
proteins. In vivo studies on Ehrlich’s ascites carcinoma
(EAC) mice model indicated that Se-Cur-NPs significantly
reduced the tumour load and enhanced the mean survival
time (days) of tumour-bearing EAC mice.

Kumari M, Ray L, Purohit MP, Patnaik S, Pant AB, Shukla Y,
Kumar P, Gupta KC. European Journal of Pharmaceutics and
Biopharmaceutics, 2017, 117: 346-362.
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Regulatory toxicology group is involved in the generation of analytical data in different
matrices and safety data for products. This endeavour helps the regulatory agencies to take

decisions for the production, marketing and usage of a vast variety of industrial chemicals, agro-
chemicals, pharmaceuticals, cosmetic products and food/feed additives, etc. Compliance to
Good Laboratory Practices (GLPs) is the key to international acceptance of safety data/reports
on industrial and consumable products. A state of the art GLP Test facility for regulatory toxicology
studies has been created since 2014. CSIR-IITR is the first CSIR laboratory and second in the
Government Sector to get GLP certificate for toxicity testing. Our constant efforts to expand the
scope of GLP Test Facility resulted into getting certification for “Environmental studies on
aquatic and terrestrial organisms” in April 2016 which makes it the only GLP certified laboratory
in the government sector to carry out ecotoxicology studies. The facility has further extended its
scope for chronic toxicity studies, in vitro mutagenicity studies, primary skin irritation and skin
sensitization tests during the re-certification of the facility this year. This facility has helped in
supporting the cause of “Make in India” by doing safety assessment of chemicals, materials and
products developed by small and medium enterprises for their global positioning. The existing
facilities are being upgraded following the National/International guidelines to provide scientific
knowledge to society, forge linkages with industry and for sustainable development around the
world.
Organic pollutants are ubiquitous contaminants in ecosystems. Most of the contaminants are
lipophilic and thus can be accumulated in higher trophic level organisms, get transferred through
the food chain to humans and finally induce harmful effects. It is, therefore, critical from human
health perspective to continue monitoring of residues in culinary samples collected from various
parts of ecosystem. Also, it is important to develop and validate methods for rapid estimation of
large number of pollutants so that timely intervention strategies can be planned. The issues
addressed by the group are : (i) development of newer analytical methods for characterization
and quantification of chemicals and (ii) toxicological/safety evaluation of chemicals and products
as per GLP guidelines.

Regulatory toxicology

Dr  Poonam Kakkar
Area-Coordinator

L-R (First row): Dr Saumendu Roy, Dr D.K. Patel, Dr S.P. Singh, Dr N.G. Ansari, Dr Poonam Kakkar, Dr Akshay Dwarakanath, Dr Satyakam
Patnaik, Dr Mahedeo Kumar
(Second row): Dr D.C. Purohit, Dr Anjaneya, Dr Dhirendra Singh, Dr K.M. Ansari, Dr V.P. Sharma, Dr S. Anbumani
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Comparison of two microextraction methods for
multiclass residue analysis in river water
Two low density organic solvents based liquid-liquid
microextraction methods, namely vortex assisted liquid-liquid
microextraction based on solidification of floating organic
droplet (VALLME-SFO) and dispersive liquid-liquid
microextraction based on solidification of floating organic
droplet (DLLME-SFO) have been compared for the
determination of multiclass analytes (pesticides, plasticizers,
phthalates, pharmaceuticals and personal care products) in
river water samples by using liquid chromatography tandem
mass spectrometry (LC-MS/MS). The effect of various
experimental parameters on the efficiency of the two methods
and their optimum values were studied with the aid of Central
Composite Design (CCD) and Response Surface
Methodology (RSM). Under optimal conditions, VALLME-
SFO was validated in terms of limit of detection, limit of
quantification, dynamic linearity range, determination of
coefficient, enrichment factor and extraction recovery for
which the respective values were (0.011- 0.219 ng/ml), (0.035-
0.723 ng/ml), (0.050-0.500 ng/ml), (R2 =0.992-0.999), (40-56),
(80-106 %).  However, when the DLLME-SFO method was
validated under optimal conditions, the range of values of
limit of detection, limit of quantification, dynamic linearity
range, determination of coefficient, enrichment factor and
extraction recovery were (0.025-0.377 ng/ml), (0.083- 1.256
ng/ml),  (0.100-1.000 ng/ml), (R2 = 0.990-0.999), (35-49),
(69-98%) respectively. Inter-day and intra-day precisions
were calculated as percent relative standard deviation (%
RSD) and the values were d” 15% for VALLME-SFO and
DLLME-SFO methods. Both methods were successfully
applied for determining multiclass analytes in river water
samples. The validation procedure indicates that VALLME-
SFO method is reliable and appropriate for quality control
of environmental samples using the ecofriendly sample
preparation technique.

Asati A, Satyanarayana GNV, Patel DK. Journal of
Chromatography A, 2017, 1513: 157-171.

Vortex-assisted surfactant-enhanced emulsification
microextraction combined with LC-MS/MS for
the determination of glucocorticoids in water with
the aid of experimental design
An efficient and inexpensive method using vortex-assisted
surfactant enhanced emulsification microextraction-
solidified organic droplet (VASEME-SFO) coupled to ultra-
performance liquid chromatography tandem mass
spectrometry (UPLC-MS/MS) is proposed for the analysis
of glucocorticoids in water samples (river and hospital waste
water). VASEME was optimized using the experimental
validation of Plackett-Burmann Design (PBD) and Central
Composite Design (CCD) which has been co-related with
experimental design. PBD showed that the factors such as
vortex time, surfactant concentration and pH significantly
affect the extraction efficiency of the method. Method
validation was characterized by an acceptable calibration
range of 1-1000 ng/l and limit of detection was found to be
in the range of 3.64-9.26 ng/l for glucocorticoids. Recoveries
of glucocorticoids were between 98.27-104.44% in river water
and 92.25-102.63% in hospital waste water. The precision
expressed by relative standard deviation (RSD%, n=6) was
lower than 15% in both the cases. The proposed method
was applied to determine glucocorticoids in river and
hospital waste waters in Lucknow city, India. Altogether,
the proposed method is reliable, rapid and has the potential
to be applied for analysis of glucocorticoids in environmental
aqueous samples.

Asati A, Satyanarayana GNV, Patel DK. Analytical and
Bioanalytical Chemistry, 2017, 409: 2905-2918.

Schematic representation of comparative multiclass residue analysis
in river water: micro-extraction by two methods: VALLME-SFO and
DLL ME-SFO

Graphical view of experimental design for the determination of
glucocorticoids in water using VASEME-SFO combined with LC-MS/MS

Ionic liquid based vortex assisted liquid–liquid
microextraction combined with liquid chromatography
mass spectrometry for the determination of bisphenols
in thermal papers with the aid of response surface
methodology
A sensitive, rapid and efficient ionic liquid-based vortex
assisted liquid–liquid microextraction (IL-VALLME) with
liquid chromatography mass spectrometry (LC–MS/MS)
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Schematic diagram depicting determination of bisphemols in thermal papers using IL-VALLME combined with LC-MS/MS

method is proposed for the determination of bisphenols in
thermal paper. Extraction factors were systematically
optimized by response surface methodology. Experimental
factors showing significant effects on the analytical
responses were evaluated using design of experiment. The
limit of detection for Bisphenol-A (BPA) and Bisphenol-S
(BPS) in thermal paper were 1.25 and 0.93 g/kg respectively.
The dynamic linearity range for BPA was between 4 and 100
g/kg and the determination of coefficient (R2) was 0.996.
The values of the same parameters were 3–100 g/kg and
0.998 for BPS. The extraction recoveries of BPA and BPS in
thermal paper were 101% and 99%. Percent relative standard
deviation (% RSD) for matrix effect and matrix match effects
were not more than 10% for both bisphenols. The proposed

method uses a statistical approach for the analysis of
bisphenols in environmental samples and is easy, rapid,
efficient and requires minimum organic solvents.

Asati A, Satyanarayana GNV, Panchal S, Thakur R, Ansari NG,
Patel DK. Journal of Chromatography A, 2017, 1509: 35–42.

Ultrasound assisted emulsification microextraction
based on solidified floating organic droplet for
the rapid determination of nineteen antibiotics
as environmental pollutants in hospital drainage
versus Gomti river water
Excessive use of antibiotics and their improper disposal is a
major concern. Determination of micro pollutants in water

Graphical representation of ultrasound assisted emulsification microextraction based on solidified floadthis organic droplet for the quantitative
and rapid determendum of antibiotics
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and rapid gas chromatography-tandem mass spectrometry
method has been developed and validated for
simultaneous analysis of 31 multiclass (organophosphates,
organochlorines and synthetic pyrethroids) pesticide
residues in human plasma by means of a mini QuEChERS
(quick, easy, cheap, effective, rugged and safe) method. A
modified version of the QuEChERS method has been
adopted, which is primarily used for pesticide residue
analysis in food commodities. The QuEChERS method was
optimized by using different extraction solvents and different
amount and combinations of salts and sorbents (primary-
secondary amines and C18) for the dispersive solid-phase
extraction step. The results show that a combination of ethyl
acetate with 2% acetic acid, magnesium sulfate (0.4 g), and
solid-phase extraction for sample cleanup with primary-
secondary amines (50 mg/ml) volume of plasma is the most
suitable for generating acceptable results with high
recoveries for all multiclass pesticides from human plasma.
The mean revitalization ranged from 74-109% for all the
analytes. The limit of quantification and limit of detection of
the method ranged from 0.12 to 13.53 ng/ml and from 0.04 to
4.10 ng/ml respectively. The intra-day precision and the inter-
day precision of the method were 6% or less and 11% or
less respectively. This method would be useful for the
analysis of a wide range of pesticides of interest in a small
volume of clinical and/or forensic samples to support
biomonitoring and toxicological applications.

Srivastava A, Rai S, Kumar Sonker A, Karsauliya K, Pandey
CP, Singh SP. Analytical and Bioanalytical Chemistry, 2017,
409: 3757-3765.

with accuracy and preciseness is always a big challenge.
Hence, a simple, rapid, sensitive, economical and eco-
friendly method is proposed for  the quantitative
determination of 19 antibiotics. The proposed method,
ultrasound assisted emulsification microextraction and
solidified floating organic droplet coupled with liquid
chromatography triple quadrupole mass spectrometry, takes
only 3 min of chromatographic run time for the same.
This study repots the use of developed method for the
quantitative determination of the antibiotics in the waste
water samples with better results in terms of higher
sensitivity, cost-effectiveness, better detection limits and
greener approach compared to the earlier reported methods.
The limit of detection and limit of quantification were in the
range  of  0.003  to  0.236  µg/l  and  0.013  to  0.834  µg/l
respectively with good linearity in the concentration range
of  0.01–64.0 µg/l  and  correlation  coefficient was  (R2)
e 0.987 to 0.99 for each analyte. The developed method has
been successfully applied for the determination of antibiotics
in water samples.

Jha RR, Singh N, Kumari R, Patel DK. Journal of Separation
Science, 2017, 40: 2694-2702.

Simultaneous determination of multiclass pesticide
residues in human plasma using a mini QuEChERS
method
Blood is one of the most assessable matrices for the
determination of pesticide residue exposure in humans.
Effective sample preparation/cleanup of biological samples
is very important for the development of a sensitive,
reproducible and robust method. A simple, cost-effective

Graphical representation of plasma sample processing using Mini QuEchERS method
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Humans are exposed to many chemicals in the form of drugs and also through the environment.
In order to understand the risk to human health of drug and chemical exposure, it is

necessary to understand how these xenobiotics may affect normal cellular processes and so
lead to toxicological consequences. The advent of high throughput genomic screens has led to
the possibility of much greater breadth of understanding of the effect of xenobiotics in biological
systems. Furthermore, there has been interest in the possibility of using the output of these
genomic assays as a signature of xenobiotic exposure, and thus as a test procedure for the
recognition of toxicological hazard. The group aims to apply a system biology approach to
describe and predict the effects of chemicals and other environmental stressors at different
levels of biological organization and identify key events leading to adverse health outcomes.
The group also aims to study the perturbation of biological systems by chemicals and stressors,
monitoring changes in molecular expression and conventional toxicological parameters, iteratively
integrating data to achieve a mechanistic understanding of the specific toxicity and eventually
develop and validate biomarkers for predicting these toxicological responses. The development
of an integrated framework through the identification of toxicological pathways and data analysis
tools is an integral part of the overall attempt to understand the adverse effects of chemicals
and other stressors on human health and the environment. Particular focus will be placed on the
development, assessment and application of methods for assessing the adverse effects of
environmental chemicals. This will include the development and evaluation of Integrated Testing
Strategies to describe all the toxicological interactions that occur within a living system under
stress and use our knowledge of toxicogenomic responses in one species to predict the mode
of action of similar agents in other species. The issues addressed by the group are : (i) study the
perturbation of biological systems by chemicals and stressors; (ii) monitoring changes in
molecular expression and conventional toxicological parameters and integrating data to achieve
a mechanistic understanding of the specific toxicity and (iii) develop and validate biomarkers
for predicting the toxicological responses.

Dr Devendra Parmar
Area-Coordinator

L-R (First row): Dr M.P. Singh, Dr R.K. Chaturvedi, Dr Smriti Priya, Dr Sanghamitra Bandyopadhyay, D r Chetna Singh,
Dr N.K. Satija, Dr Devendra Parmar
(Second row): Dr Amit Kumar, Dr D.K. Singh, Dr A.B. Pant, Dr Vikas Srivastava,  Dr C. Kesavchandran, Dr R.S. Ray,
Dr V.K. Khanna, Dr Sanjay Yadav
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and health risk assessment
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Prenatal exposure to lambda-cyhalothrin alters
brain dopaminergic signaling in developing rats
This study is focused to decipher the molecular mechanisms
associated with dopaminergic alterations in corpus striatum
of developing rats exposed prenatally to lambda-cyhalothrin
(LCT), a new generation type II synthetic pyrethroid. There
was no significant change in the mRNA and protein
expression of DA-D1 receptors at any of the doses of LCT
(0.5, 1 and 3 mg/kg b.w.) in corpus striatum of developing
rats exposed prenatally to LCT on PD22 and PD45. Prenatal
exposure to LCT (1 and 3 mg/kg b.w.) resulted in decreased
levels of mRNA and protein of DA-D2 receptors in corpus
stratum of developing rats on PD22 as compared to controls.
Decrease in the binding of 3H-Spiperone in corpus striatum,
known to label DA-D2 receptors was also distinct in
developing rats on PD22. These rats also exhibited decrease
in the expression of proteins–TH, DAT and VMAT2 involved
in pre-dopaminergic signaling. Further, decrease in the
expression of DARPP-32 and pCREB associated with
increased expression of PP1 was evident in developing
rats on PD22 as compared to controls. Interestingly, a trend
of recovery in the expression of these proteins was observed
in developing rats exposed to LCT at moderate dose (1.0
mg/kg b.w.) while alteration in the expression of these
proteins continued to persist in those exposed at high dose
(3.0 mg/kg b.w.) on PD45 as compared to respective controls.
No significant change in the expression of any of these
proteins was observed in corpus striatum of developing
rats prenatally exposed to LCT at low dose (0.5 mg/kg b.w.)
on PD22 and PD45 as compared to respective controls. The
results provide interesting evidence that alterations in

dopaminergic signaling on LCT  exposure are due to selective
changes in DA-D2 receptors in corpus striatum of
developing rats. Further, these changes could be attributed
to impairment in spontaneous motor activity on LCT
exposure in developing rats.

Dhuriya YK, Srivastava P, Shukla RK, Gupta R, Singh D,
Parmar D, Pant AB, Khanna VK. Toxicology, 2017, 386:
49–59.

Japanese encephalitis virus infection results in
transient dysfunction of memory learning and
cholinesterase inhibition
Cholinergic system has an important role in memory and
learning. Abnormal cognitive and behavioral changes have
been reported in Japanese encephalitis (JE), but their basis
has not been comprehensively evaluated. In this study, we
report memory and learning and its association with
acetylcholinesterase (AChE) activity, JE virus titer, and with
histopathological observations in a rat model of JE. Wistar
rats were intracerebrally inoculated on 12th day with 3 × 106
pfu/ml of JE virus. Memory and learning were assessed by
the active and passive avoidance tests on 10, 33, and 48
days post inoculation (dpi). After 10, 33, and 48 dpi AChE
activity, Japanese encephalitis virus (JEV) titer and

Proposed mechanism for the lambda-cyhalothrin induced impairment
of spontaneous motor activity in developing rats.
Prenatal exposure to lambda-cyhalothrin (LCT) resulted to affect
the integrity of dopamine DA-D2 receptors in corpus striatum.
Alteration in DA-D2 receptors resulted to affect the expression of
proteins involved in dopaminergic signalling. Decrease in spontaneous
motor activity in developing rats associated with LCT induced
dopaminergic alterations in corpus striatum

Photomicrograph (representative) showing histopathological changes
in hippocampus of 12-day-old rats challenged with 3 × 106 pfu/ml of
JEV
a, c, e High to low inflammatory cell infiltration with necrosis in the
hippocampus on 10, 33, and 48 days post inoculation (×100), b, d, f
high to low neuronal shrinkage in the hippocampus on 10, 33, and 48
days post inoculation (broken arrow shows shrunken neuron (×400).
For ×100 and × 300magnification scale bar was 300and 180 ìm,
respectively



31

histopathological changes were studied in the frontal cortex,
thalamus, midbrain, cerebellum, and hippocampus. There
was significant impairment in memory and learning on 10
dpi which started improving from 33 dpi to 48 dpi by active
avoidance test. Passive avoidance test showed decrease in
transfer latency time of retention trial compared to
acquisition on first, second, and third retention day trial
compared to controls. AChE inhibition was more marked in
the hippocampus, frontal cortex, and cerebellum on 10 dpi.
However, AChE activity started improving from 33 dpi to 48
dpi. AChE activity in the thalamus and midbrain correlated
with active avoidance test on 10 dpi and 33 dpi.
Histopathological studies also revealed improvement on 33
and 48 compared to 10 dpi. The present study demonstrates
transient memory and learning impairment which was
associated with reduction in AChE, JEV titer, and damage in
different brain regions of JEV infected rats.

Chauhan PS, Khanna VK, Kalita J,  Misra UK. Molecular
Neurobiology, 2017, 54: 4705-4715.

Prenatal exposure to lambda-cyhalothrin impairs
memory in developing rats: Role of NMDA receptor
induced post-synaptic signalling in hippocampus
Effect of prenatal exposure to lambda-cyhalothrin (LCT) has
been assessed on the integrity of NMDA receptors and
associated post-synaptic signalling in hippocampus of
developing rats. Decrease in the binding of [3H]-MK 801,

Proposed mechanism for the lambda-cyhalothrin induced impairment of spatial memory in developing rats
Prenatal exposure to lambda-cyhalothrin (LCT) resulted to affect the integrity of NMDA receptors, a repertoire of various subunits in
hippocampus. Decrease in the expression of NR2B subunit associated with reduced expression of  PSD95 and CaMKII leads to activation of
CREB, a transcription factor and SynGAP in developing rats exposed to LCT. Further, expression of Erk½ was found to be down regulated
associated with impairment in learning and memory in LCT exposed rats.

known to label NMDA receptors was observed in the
hippocampus of rats prenatally exposed to LCT (1 and 3
mg/kg b.w.) on PD22, compared to controls. Consistent with
this, decrease in the mRNA and protein expression of NR1
and NR2B subunits of NMDA receptors was evident in rats
prenatally exposed to LCT (1 and 3 mg/kg b.w.) on PD22.
There was no change in mRNA and protein expression of
NR2A subunit of NMDA receptors. Prenatal exposure to
LCT (1 and 3 mg/kg b.w.) decreased the expression of
positive regulators (PSD95, pERK1/2, CaMKII and pCREB)
and increased the expression of negative regulators (Cdk5
and SynGAP) associated with NMDA receptor dependent
synaptic plasticity in hippocampus and impaired learning
and memory of rats on PD22. The neurobehavioral changes
continued to persist in rats exposed to LCT at high dose
(3 mg/kg b.w.) while trend of recovery was evident in those
exposed at moderate dose (1 mg/kg b.w.) on PD45, compared
to controls. No change in any of the neurobehavioral
endpoint was observed in developing rats prenatally
exposed to LCT at low dose (0.5 mg/kg b.w.) on PD22 and
PD45. The results suggest that alterations in NMDA
receptors on prenatal exposure to LCT may affect
postsynaptic signalling associated with impaired learning
and memory in developing rats.

Dhuriya YK, Srivastava P, Shukla RK, Gupta R, Singh D,
Parmar D, Pant AB, Khanna VK. Neurotoxicology, 2017, 62:
80-91.
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Protective effect of curcumin by modulating
BDNF/DARPP32/CREB in arsenic-induced
alterations in dopaminergic signaling in rat corpus
striatum
Earlier, protective role of curcumin in arsenic induced
dopamine (DA)–D2 receptor dysfunctions in corpus
striatum has been demonstrated by us. In continuation to
that, the present study is focused to decipher the molecular
mechanisms associated with alterations in dopaminergic
signaling on arsenic exposure in corpus striatum and assess
the protective efficacy of curcumin. Exposure to arsenic (20
mg/kg, b.w., p.o. for 28 days) in rats resulted in decreased
expression of presynaptic proteins-tyrosine hydroxylase and
VMAT2 while no effect was observed on the expression of
DAT in comparison to controls. A significant decrease in
the expression of DA-D2 receptors associated with
alterations in the expression of PKA, pDARPP32 (Thr34),
and PP1 was clearly evident on arsenic exposure.
Expression of BDNF and pGSK3 in corpus striatum was
found to be decreased in arsenic exposed rats. Simultaneous
treatment with curcumin (100 mg/ kg, b.w., p.o. for 28 days)
resulted to protect arsenic induced alterations in the
expression of DA-D2 receptors, PKA, pDARPP32, pCREB,
and pPP1. Neuroprotective efficacy of curcumin can
possibly be attributed to its antioxidant potential which
significantly protected arsenic-induced mitochondrial
dysfunctions by modulating the ROS generation and
apoptosis. Modulation in the expression of BDNF and

pGSK3â in corpus striatum by curcumin exhibits the
importance of neuronal survival pathway in arsenic-induced
dopaminergic dysfunctions. Interestingly, curcumin was also
found to protect arsenic-induced ultrastructural changes in
corpus striatum. The results suggest that curcumin
modulates BDNF/DARPP32/CREB in arsenic-induced
alterations in dopaminergic signaling in rat corpus striatum.

Srivastava P, Dhuriya YK, Gupta R, Shukla RK,  Yadav RS,
Dwivedi HN, Pant AB, Khanna VK. Molecular Neurobiology,
2016, doi: 10.1007/s12035-016-0288-2.

Increased serum level of homocysteine correlates
with retinal nerve fiber layer thinning in diabetic
retinopathy
To study the correlation between serum levels of vitamin
B12, folic acid, and homocysteine and the severity of diabetic
retinopathy and the correlation with retinal nerve fiber layer
(RNFL) thinning on spectral domain optical coherence
tomography (SD-OCT), a tertiary care center–based
prospective cross-sectional study was conducted. Sixty
consecutive cases and 20 healthy controls in the age group
of 40–65 years were included. The eyes of the cases were
divided into three groups according to Early Treatment
Diabetic Retinopathy Study (ETDRS) classification: diabetes
mellitus without retinopathy (n = 20), non-proliferative
diabetic retinopathy with macular edema (n = 20), and
proliferative diabetic retinopathy with macular edema (n =
20). The serum levels of vitamin B12 and folic acid were

Proposed mechanism for the protective efficacy of curcumin against arsenic induced dopaminergic alteration in rat corpus striatum
Exposure to arsenic had no significant effect on the expression of DAT while a significant decrease in the expression of VMAT2 was distinct
and might have caused accumulation of dopamine into cytosolresulting in its autooxidation and ROS generation. Subsequently, decrease in the
expression of DA-D2 receptors and postsynaptic signalling proteins including PKA and DARPP32 and increased expression of PP1 were
evident on arsenic exposure associated with pathophysiological changes. Exposure to arsenic also impaired the energy metabolism and
stimulatedthe intrinsic apoptotic pathway leading to activation of caspase 3 and enhance apoptosis. Simultaneous treatment with curcumin has
been found to protect arsenic induced alterations possibly by modulating the expression of neurotrophic factor (BDNF) and transcription
factors (CREB and Nrf2) in corpus striatum.



33

measured using a standard protocol. The serum
homocysteine assay was performed using an enzyme-linked
immunosorbent assay (ELISA) kit. Average RNFL thickness
was measured using SD-OCT. Statistical analysis was used
to assess the correlations between the study variables.
Increased severity of diabetic retinopathy was found to
correlate with an increase in the serum levels of
homocysteine (F = 53.79; p<0.001). The mean serum levels
of vitamin B12 and folic acid were found to be within the
normal reference range. A positive correlation was found
between retinal nerve fiber layer thinning and serum levels
of homocysteine (p<0.001). This study, for the first time,
demonstrated a correlation between increased homocysteine
with a decrease in RNFL thickness and increased severity
of diabetic retinopathy.

Srivastav K, Saxena S, Mahdi AA, Shukla RK, Meyer CH,
Akduman L, Khanna VK. Molecular Vision, 2016, 22:1352-
1360.

Mercury exposure induces cytoskeleton disruption
and loss of renal function through epigenetic

cell-cell adhesion (loss of F-actin, Vimentin and Fibronectin),
inhibition of MMP9 was found to reduce these disruptions.
Mechanistic studies by ChIP analysis showed that MeHg
modulated MMP9 by promoting demethylation of its
regulatory region to increase its expression. Bisulfite
sequencing identified critical CpGs in the first exon of MMP9
which were demethylated following MeHg exposure. ChIP
studies also showed loss of methyl binding protein, MeCP2
and transcription factor PEA3 at the demethylated site
confirming decreased CpG methylation. Our studies thus
show how MeHg could epigenetically modulate MMP9 to
promote cytoskeleton disruption leading to loss of renal
function.

Khan HK, Singh RD, Tiwari R, Gangopadhyay S, Roy SK,
Srivastava V. Toxicology, 2017, 386: 28-39.

modulation of MMP9 expression
Mercury is one of the major heavy metal pollutants occurring
in elemental, inorganic and organic forms. Due to ban on
most inorganic mercury containing products, human
exposure to mercury generally occurs as methylmercury
(MeHg) by consumption of contaminated fishes and other
sea foods. Animal and epidemiological studies indicate that
MeHg affects neural and renal functions. The study is
focused on nephrotoxic potential of MeHg demonstrating
that MeHg could epigenetically modulate matrix
metalloproteinase 9 (MMP9) to promote nephrotoxicity using
an animal model of sub chronic MeHg exposure. MeHg
caused renal toxicity as was seen by increased levels of
serum creatinine and expression of early nephrotoxicity
markers (KIM-1, Clusterin, IP-10, and TIMP). MeHg exposure
also correlated strongly with induction of MMP9 mRNA
and protein in a dose-dependent manner. While induction
of MMP9 promoted cytoskeleton disruption and loss of

Scatter plot showing a negative correlation between the serum levels
of homocysteine and the average retinal nerve fiber layer thickness
observed on Pearson correlation analysis

Me Hg exposure causes change in CpG methylation pattern of MMP9
gene promoter. This affects binding of inhibitory transcription factors,
MeCP2 and PEA3 leading to increased expression of the gene and
promotes cytoskeleton damage.

Imprinting of cerebral cytochrome P450s in offsprings
prenatally exposed to cypermethrin augments
toxicity on rechallenge
Epigenetic studies were carried in the rat offsprings, born to
dams treated with cypermethrin (orally; 5.0 mg/kg) from
gestation day (GD) 5 to 21 and rechallenged with
cypermethrin (orally; 10 mg/kg X 6 days), at adulthood (12
weeks) to understand the mechanism underlying the
overexpression of cerebral cytochrome P450s (CYPs) in
exposed offsprings. The data revealed alterations in histone
H3 acetylation and DNA methylation in promoter regions of
CYP1A- and 2B-isoenzymes in the brain isolated from
rechallenged animals. Further, bisulphite sequencing
revealed critical CpG methylation changes in BARBIE BOX
(Barbiturate response element) and BTE (Basal transcription
element) in the promoter of CYP2B1 in the brain isolated
from rechallenged animals. Western blotting and DNA
laddering/fragmentation studies revealed a greater
magnitude of increase in the signalling pathways associated
with apoptosis in the rechallenged animals. The data have
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indicated that overexpression of cerebral CYPs could be
due to the imprinting of CYPs. Further, increased apoptosis
observed in the rechallenged offsprings has suggested that
these epigenetic changes in CYPs may predispose the
prenatally exposed offsprings to the neurotoxic effects of
other centrally acting drugs and chemicals when
subsequently rechallenged later at life.

Singh A, Agrahari A, Singh R, Yadav S, Srivastava V, Parmar
D. Scientific Reports, 6: 37426.

Katiyar T, Maurya SS, Hasan F, Singh AP, Khan AJ, Hadi R,
Singh S, Bhatt MLB and Parmar D. Environmental Molecular
Mutagenesis, 2017, 58: 443-450.

Association of cytochrome P450 1B1 haplotypes
with head and neck cancer risk
Genetic polymorphisms have been reported in several
cytochrome P450 (CYP) genes, including CYP1B1 which
metabolically activates procarcinogens present in tobacco
to carcinogenic intermediates. This study used a case-
control approach in North Indian population to determine
associations between genetic variants in CYP1B1 and risk
of Head and Neck Squamous Cell Carcinoma (HNSCC). We
examined the genotype and haplotype frequencies at various
single-nucleotide polymorphisms (SNPs), including SNPs
previously reported in the promoter region and intron 1 of
CYP1B1 in Caucasians. Using cycle sequencing, nine SNPs
were identified in the promoter region, intron 1, and exons 2
and 3. Haplotype analysis revealed that 5 SNPs (those in
the promoter region, intron, and Arg48Gly and Ala119Ser in
exon 2) were in strong linkage disequilibrium (LD). Cases
with the T-A-T-G-T haplotype were significantly associated
with increased risk of HNSCC. Interestingly, qRT-PCR studies
revealed a significant increase in mRNA expression of
CYP1B1 in peripheral blood isolated from cases with the T-
A-T-G-T haplotype compared with cases with the C-G-C-C-
G haplotype, and in cases compared to controls for both
main haplotypes. The data thus provide evidence that
CYP1B1 haplotypes could be more effective in predicting
HNSCC risk.

Histone H3 acetylation ChIP and methylated DNA immuno
precipitation assay for analysis of acetylation and methylation in
the promoters of CYP-1A and 2B-genes in cypermethrin exposed
offsprings

mRNA expression of CYP1B1 with common haplotypes
(C-G-C-C-G & T-A-T-G-T)

CYP1B1 mRNA in control and cases with speciûc haplotypes. All the
values represent mean 6 S.E.M. of 8 individuals. Signiûcant differences
P < 0.05: (a) when compared to control with C–G–C–C–G hap-
lotype; (b) when compared to control with C–G–C–C–G haplotype;
©when compared to control with T–A–T–G–T haplotype; (d) when
com-pared to cases with C–G–C–C–G haplotype

Global DNA methylation profiling of manganese-
exposed human neuroblastoma SH-SY5Y cells reveals
epigenetic alterations in Parkinson’s disease-
associated genes
Manganese (Mn) is an essential trace element required for
optimal functioning of cellular biochemical pathways in the
central nervous system. Elevated exposure to Mn through
environmental and occupational exposure can cause
neurotoxic effects resulting in manganism, a condition with
clinical symptoms identical to idiopathic Parkinson’s disease.
Epigenetics is now recognized as a biological mechanism
involved in the etiology of various diseases. Here, we
investigated the role of DNA methylation alterations induced
by chronic Mn (100 µM) exposure in human neuroblastoma
(SH-SY5Y) cells in relevance to Parkinson’s disease. A
combined analysis of DNA methylation and gene expression
data for Parkinson’s disease-associated genes was carried
out. Whole-genome bisulfite conversion and sequencing
indicate epigenetic perturbation of key genes involved in
biological processes associated with neuronal cell health.
Integration of DNA methylation data with gene expression
reveals epigenetic alterations to PINK1, PARK2 and TH
genes that play critical roles in the onset of Parkinsonism.
The present study suggests that Mn-induced alteration of
DNA methylation of PINK1-PARK2 may influence
mitochondrial function and promote Parkinsonism. Our
findings provide a basis to further explore and validate the
epigenetic basis of Mn-induced neurotoxicity.

Tarale P, Sivanesan S, Daiwile AP, Stöger R, Bafana
A, Naoghare PK, Parmar D, Chakrabarti T, Kannan K.
Archieves of  Toxicology, 2017, 91: 2629-2641.
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Differentiation induces dramatic changes in miRNA
profile, where  loss of dicer diverts differentiating
SH-SY5Y cells toward senescence
MicroRNAs (miRNAs) are generated by endonuclease
activity of Dicer, which also helps in loading of miRNAs to
their target sequences. SH-SY5Y, a human neuroblastoma
and a cellular model of neurodevelopment, consistently
expresses genes related to neurodegenerative disorders at
different biological levels (DNA, RNA, and proteins). Using
SH-SY5Y cells, the role of Dicer and miRNAs in neuronal
differentiation was examined and involvement of p53, a
master regulator of gene expression in differentiation-
induced induction of miRNAs, was explored. Knocking down
Dicer gene induced senescence in differentiating SH-SY5Y
cells, which indicates the essential role of Dicer in brain
development. Differentiation of SH-SY5Y cells by retinoic
acid (RA) or RA + brain-derived neurotrophic factor (BDNF)
induced dramatic changes in global miRNA expression. Fully
differentiated SH-SY5Y cells (5-day RA followed by 3-day
BDNF) significantly (p<0.05 and at least >3-fold change)
upregulated and downregulated the expression of 77 and 17
miRNAs, respectively. Maximum increase was observed in
the expression of miR-193-5p, miR-199a-5p, miR-192, miR-
145, miR-28-5p, miR-29b, and miR-222 after RA exposure and
miR-193-5p, miR-146a, miR-21, miR-199a-5p, miR-153, miR-
29b, and miR-222 after RA + BDNF exposure in SH-SY5Y
cells. Exploring the role of p53 in differentiating SH-SY5Y
cells, it was observed that induction of miR-222, miR-192,
and miR-145 is p53 dependent and expression of miR-193a-
5p, miR-199a-5p, miR-146a, miR-21, miR-153, and miR-29b is

p53 independent. In conclusion, decreased Dicer level
enforces differentiating cells to senescence and
differentiating SH-SY5Y cells need increased expression of
p53 to cope up with changes in protein levels of mature
neurons.

Jauhari A, Singh T, Pandey A, Singh P, Singh N, Srivastava
AK, Pant AB, Parmar D, Yadav S. Molecular Neurobiology,
2017, 54: 4986-4995.

miR155 regulation of Ubiquilin1 and Ubiquilin2:
Implications in cellular protection and tumorigenesis
Ubiquilin (UBQLN) proteins are adaptors thought to link
ubiquitinated proteins to the proteasome. However, a recent
laboratory study has reported a previously unappreciated
role for loss of UBQLN in lung cancer progression. In fact,
UBQLN genes are lost in >50% of lung cancer samples
examined. However, a reason for the loss of UBQLN has not
been proposed, nor has a selective pressure that could lead
to deletion of UBQLN been reported. Diesel Exhaust Particles
(DEP) are a major concern in the large cities of developing
nations and DEP exposed populations are at an increased
risk of developing a number of illnesses, including lung
cancer. A connection between DEP and UBQLN has never
been examined. In this study, the effect of DEP on lung cell
lines was examined to find out if UBQLN proteins would
potentially play a protective role following treatment with
DEP. Interestingly, it was observed that DEP treated cells
have increased expression of UBQLN proteins. In fact, over-
expression of UBQLN was capable of protecting cells from
DEP toxicity. To investigate the mechanism by which DEP

Overall methylation densities (%) from the single-base resolution
methylomes (WGBS data) were determined for (a) cytosines at CpG
sites and (b) cytosines at non-CpG sites. Non-CpG methylation of
cytosines is categorized in the context of CHG and CHH sequences,
where H = A/C/T. The frequencies of these cytosine methylation
events for different CHG and CHH sequence combinations are shown
for the control (c) and the manganese-treated sample (d). The WGBS
approach generates sequence data for both the reference sequence of
the genome (“Watson” DNA strand) and the sequence of the
complementary DNA strand (“Crick” DNA strand). Methylation
densities do not show any obvious strand bias.

Dicer knockdown induced senescence in differentiating SH-SY5Y
cells. Cell senescence assay by -galactosidase staining in SH-SY5Y
cells transfected with NTC or Dicer siRNA and exposed to RA for
5 days. NTC: non targeting control; RA: retinoic acid
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leads to increased UBQLN protein levels, identification and
interrogation of microRNAs were carried out that were
predicted to regulate UBQLN mRNA. It was observed that
DEP decreases the oncogenic microRNA, miR155. miR155
was shown to regulate the mRNA of UBQLN1 and UBQLN2
in cells, such that increased miR155 expression increased
cell invasion, migration, wound formation and clonogenicity
in UBQLN-loss dependent manner. This is the first report of
an environmental carcinogen that regulates the expression
of UBQLN proteins. Exposure of cells to DEP was shown to
cause an increase in UBQLN levels and that miR155 regulates
mRNA of UBQLN. The study suggests that DEP-induced
repression of miR155 leads to increased UBQLN levels,
which in turn may be a selective pressure on lung cells to
lose UBQLN1.

Yadav S, Singh N, Shah PP, Rowbotham DA, Malik D,
Srivastav A, Shankar J, Lam WL, Lockwood WW and
Beverly LJ. Neoplasia, 2017, 19: 321-332.

Characterization of air pollutants in cooking oil
fumes and its impact on the respiratory health of
kitchen workers

The association between kitchen indoor air pollutants and
physiological profiles in kitchen workers with
microalbuminuria (MAU) in north India (Lucknow) and south
India (Coimbatore) was explored. The subjects comprised
145 control subjects, 233 kitchen workers from North India
and 186 kitchen workers from South India. Information
related to the personal and occupational history and health
of the subjects at both locations were collected using a
custom-made questionnaire. Lung function of workers was
measured using a spirometer and blood pressure was
monitored using a sphygmomanometer. Urinary MAU was
measured by urine analyzer. Indoor air monitoring in kitchens
for particulate matter (PM), total volatile organic compounds
(TVOC), carbon dioxide (CO2) and carbon monoxide (CO)
was conducted using indoor air quality monitors. The size
and shape of PM in indoor air was assessed using a
scanning electron microscope (SEM). Fourier transform
infrared (FTIR) spectroscopy was used to detect organic or
inorganic compounds in the air samples. Particulate matter
concentrations (PM2.5 and PM1) were significantly higher in
both North and South Indian kitchens than in non-kitchen
areas. The concentrations of TVOC, CO and CO2 were high
in the kitchens of North and South India than in the control
locations (non-kitchen areas). Coarse, fine and ultrafine
particles and several elements were also detected in kitchens
in both locations by SEM and elemental analysis. The FTIR
spectra of kitchen indoor air at both locations show the
presence of organic chemicals. Significant decline in systolic
blood pressure and lung function was observed in the
kitchen workers with MAU at both locations as compared
to control subjects. A higher prevalence of obstruction cases
with MAU was observed among the workers in the southern
region than in the controls (p<0.01). Kitchen workers in
South India were found to have lower lung capacity and a
greater risk of obstructive and restrictive abnormalities than
their counterparts in North India. The study showed that
occupational exposure to multiple kitchen indoor air
pollutants (ultrafine particles, PM2.5, PM1, TVOC, CO, CO2)
and FTIR-derived compounds can be associated with a
decline in lung function (restrictive and obstructive patterns)
in kitchen workers with microalbuminuria. Further studies
in different geographical locations in India among kitchen
workers on a wider scale are required to validate the present
findings.

Singh A, Kesavachandran CN, Kamal R, Bihari V,  Ansari A,
Azeez PA, Saxena PN, Kumar AK, Khan AH. Environmental
Health, 2017, 16: 33.

Expression of miR155 regulates levels of epithelial and mesenchymal
markers in A549 and H358 cells. Immunocyto-chemical detection
of vimentin and E-cadherin in A549 and H358 cells transfected with
miR155m, or miR155i or NTC; Florescence: green represents
Vimentin or E-Cadherin; red represents actin and blue is from nucleus.
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Oncogenes activate an autonomous transcriptional
regulatory circuit that drives glioblastoma
Activating mutations in oncogenes and suppressive
mutations in key tumour suppressor genes in various cell
types of the brain like neurons, astrocytes, neuronal stem
cells etc give rise to brain cancer. Inspite of the identification
of several druggable targets, clinical benefits have been
elusive. A SRY-related box 2 (SOX2) transcriptional
regulatory network was identified that is independent of
upstream activating mutations and cell types. Further,
oligodendrocyte lineage transcription factor 2 (OLIG2) and
zinc-finger E-box binding homeobox 1 (ZEB1) were identified,
which are frequently co-expressed irrespective of driver
mutations, as potential SOX2 targets. The results suggest
that these three transcription factors are necessary and
sufficient to drive brain cancer irrespective of the initiating
mutations (oncogenes, or tumour suppressors) and cell type.
A speculation was made that similar “core transcription factor
networks” may be present in other cancers that can
potentially be targeted for drug development.

Singh DK, Kollipara RK, Vemireddy V, Yang XL, Sun Y, Regmi
N, Klingler S, Hatanpaa KJ, Raisanen J, Cho SK,
Sirasanagandla S, Nannepaga S, Piccirillo S, Mashimo T,
Wang S, Humphries CG, Mickey B, Maher EA, Zheng H,
Kim RS, Kittler R, Bachoo RM.  Cell Reports, 2017, 18: 961-
976.

IFN- regulates xanthine oxidase-mediated iNOS-
independent oxidative stress in maneb and paraquat
treated rat polymorphonuclear leukocytes

The study elucidated the role of xanthine oxidase (XO) in
maneb (MB) + paraquat (PQ)-induced oxidative stress in rat
PMNs and its regulation by iNOS and inflammatory
cytokines. MB+PQ augmented reactive oxygen species
(ROS), superoxide, nitrotyrosine, lipid peroxidation (LPO)
and nitrite levels along with the catalytic activity of iNOS,
superoxide dismutase (SOD) and XO. XO inhibitor,
allopurinol (AP), alleviated MB+PQ-induced changes except
nitrite content and iNOS activity. Conversly, an iNOS
inhibitor, aminoguanidine (AG), mitigated MB+PQ-induced
LPO, nitrite, iNOS and nitrotyrosine levels, however, no
change was observed in ROS, SOD and XO. Nuclear factor-
B inhibitor, pyrrolidine dithiocarbamates (PDTC), tumour
necrosis factor-alpha (TNF-) inhibitor, pentoxyphylline
(PTX) and an anti-inflammatory agent, dexamethasone
(DEX), attenuated MB+PQ-induced increase in XO,
superoxide and ROS with parallel reduction in the expression
of interferon-gamma (IFN-), TNF- and interleukin-1
(IL-1) in rat PMNs. Exogenous IFN-, TNF- and IL-1
enhanced superoxide, ROS and XO in the PMNs of control
and MB+PQ-treated rats, however, IFN- was found to be
the most potent inducer. Moreover, AP ameliorated cytokine-
induced free radical generation and restored XO activity
towards normalcy. The results thus demonstrate that XO
mediates oxidative stress in MB+PQ treated rat PMNs via
iNOS-independent but cytokine (predominantly IFN-)-
dependent mechanism.

Singh D, Kumar V, Singh C. Molecular and Cellular
Biochemistry, 2017, 427:133-143.

Scanning electron micrograph (SEM) of different shape and size of
particulate matter in kitchen indoor air. Scanning electron micrograph
of different location kitchen indoor air sample: (1) North Indian
kitchen (a, b) (2) South Indian kitchen (c, d)

Genetic mutations lead to transcriptional reprogramming by core transcription factors that drives and maintain the brain cancer irrespective
of the initiating mutations or cell of origin.
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Cyclooxygenase-2 directs microglial activation-
mediated inflammation and oxidative stress leading
to intrinsic apoptosis in Zn-induced Parkinsonism
Inflammation is decisive in zinc (Zn)-induced nigrostriatal
dopaminergic neurodegeneration, however, contribution of
cyclooxygenase-2 (COX-2) is not yet known. The present
study aimed to explore the role of COX-2 in Zn-induced
Parkinsonism and its association with the microglial
activation. Male Wistar rats were treated intraperitoneally
(i. p.) with Zn as zinc sulphate (20 mg/kg) along with
respective controls for 2-12 weeks. In a few sets, animals
were also treated with/without celecoxcib (CXB, 20 mg/kg, i.
p.), a COX inhibitor. Indexes of the nigrostriatal
neurodegeneration, oxidative stress, inflammation and
apoptosis were measured in the animals/nigrostriatal tissue.
Zn induced time-dependent increase in the expression of
COX-2 while COX-1 expression was unaltered. Zn reduced
the neurobehavioral activities, striatal dopamine content,
tyrosine hydroxylase (TH) expression and number of
dopaminergic neurons. While oxidative stress, microglial
activation, expression of microglial cell surface marker-
CD11b, cytochrome c release, caspase-9/3 activation, level
of pro-inflammatory cytokines, such as TNF-, IL-1 and
IL-6 and Bcl-2-associated protein x (Bax) translocation from
the cytosol to mitochondria were induced in Zn-treated
group, expression of B-cell lymphoma-2 (Bcl-2) was found
to be reduced. CXB significantly attenuated Zn-induced
increase in COX-2 expression and restored TH-expression,
dopamine content, level of inflammatory cytokines and
neurobehavioral indexes towards normalcy. Moreover, CXB
also attenuated Zn-induced increase in microglial activation,
oxidative stress and apoptotic markers towards normal

levels. Results of the study thus demonstrate that COX-2
induces microglial activation that provokes the release of
inflammatory mediators, which in turn augments oxidative
stress and intrinsic apoptosis leading to dopaminergic
neurodegeneration in Zn-induced Parkinsonism.

Chauhan AK, Mittra N, Patel DK, Singh C. Molecular
Neurobiology, 2017, Doi: 10.1007/s12035-017-0455-0.

Modulation in XO activity by treatment of IFN-³, TNF-± or IL-1² in
PMNs of control and MB+PQ exposed rats. (*** = p<.001 as
compared with control/C; ### = p<0.001 as compared with MB+PQ/
MP treated groups; &&& = p<0.001 as compared with control+
IFN-³ treated PMNs; $ = p<0.05 as compared with TNF-± treated
PMNs; + = p<0.05 as compared with IL-1² treated PMNs; a = p<0.001,
b = p<0.001 and c = p<0.001 between the compared groups)

Ibuprofen abates cypermethrin-induced expression
of pro-inflammatory mediators and mitogen-activated
protein kinases and averts the nigrostriatal
dopaminergic neurodegeneration
The study aimed to explore the protective role of ibuprofen
in cypermethrin-induced Parkinsonism along with its
underlying mechanism in rats. Male rat pups were treated
with/without cypermethrin in the presence/absence of
ibuprofen. Behavioural, immunohistochemical and
biochemical parameters of Parkinsonism and expression of
pro-inflammatory and pro-apoptotic proteins along with
mitogen-activated protein kinases (MAPKs) were
determined. Ibuprofen resisted cypermethrin-induced
behavioural impairments, striatal dopamine depletion,
oxidative stress in the nigrostriatal tissues and loss of the
nigral dopamine producing cells and increase in microglial
activation along with atypical expression of pro-inflammatory
and apoptotic proteins that include cyclooxygenase-2,

Protective mechanism of celecoxib (CXB) against cyclooxygenase-2(COX-
2) directed microglia-mediated dopaminergic neurodegeneration in Zn-
induced Parkinsonism
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tumour necrosis factor-á, MAPKs (c-Jun N-terminal kinase,
p38 and extracellular signal-regulated kinase), B cell
lymphoma 2-associated protein X, tumour suppressor
protein p53, cytochrome c and caspase-3 in the nigrostriatal
tissue. The results demonstrate that ibuprofen reduces
inflammation, regulates MAPKs expression and averts
cypermethrin-induced Parkinsonism.

Singh A, Tripathi P, Prakash O, Singh MP. Molecular
Neurobiology, 2016, 53: 6849-6858.

Tripathi P, Singh A, Bala L, Patel DK, Singh MP. Molecular
Neurobiology, 2017, 25:1-7.

Ibuprofen protects from cypermethrin-induced
changes in the striatal dendritic length and spine
density
The study investigated the effect of ibuprofen on the
dendritic morphology, length and spine density in
cypermethrin induced Parkinson’s disease (PD) in rats . Male
rat pups were treated intraperitoneally with cypermethrin
during postnatal days followed by adulthood to induce
Parkinsonism using standard procedure along with controls.
Subsets of animals were pre-treated with ibuprofen 2 h prior
to cypermethrin treatment during adulthood. Standard
methods were used to confirm Parkinsonism/
neuroprotection. Striatal dendritic morphology, length, spine
number and expression of synaptophysin and postsynaptic
density protein-95 (PSD-95) along with the nigrostriatal pro-
inflammatory and apoptotic proteins were measured.
Cypermethrin induced Parkinsonian traits and attenuated
the dendritic length, spine number and expression of
synaptophysin and PSD-95. While cypermethrin increased
the expression of interleukin-1, interleukin-4, interferon-,
inducible nitric oxide synthase, caspase-3, caspase-9 and
B-cell lymphoma (Bcl)-xl proteins, it attenuated Bcl-2
expression. Ibuprofen normalized the changes in dendritic
morphology, length, spine number and expression of
synaptophysin, PSD-95, and pro-inflammatory and
apoptotic proteins. The results demonstrate that
cypermethrin induces inflammation and alters dendritic
morphology, length and spine number that are encountered
by ibuprofen.

Neurotrophic factor mediated neuronal differentiation
of human cord blood mesenchymal stem cells and their
applicability to assess the developmental neurotoxicity
Plasticity and developmental capacity of stem cells have
now been established as a promising tool to restore the
degenerative disorders. The linearity differentiation of
human mesenchymal stem cells (hMSCs) into adipogenic,
chondrogenic, osteogenic and even in neuronal subtypes
has been demonstrated. The numbers of chemicals such as
dexamethasone, insulin, isobutyl 1-methyle xanthine and
retinoic acid have been reported for their potential to
differentiate hMSCs into neuronal subtypes. However, the
applicability of indigenous neurotrophic factor-nerve
growth factor (NGF) has not been explored for the purpose.
Thus, investigations were carried out to study the NGF
induced neuronal differentiation of hMSCs. Following the
isolation, purification and characterization, hMSCs were
allowed to differentiate into neuronal subtypes under the
inûuence of NGF (50 ng/ml). At various concentrations of
NGF, the neuronal makers were analyzed at both mRNA and
protein levels. Cells exposed with NGF showed significant
and gradual increase in the neuronal markers in
differentiating cells. The magnitude of expression of markers
was maximum at day 4 of differentiation. NGF at 50 ng/ml
concentration was found to induce neuronal differentiation
of hMSCs into neuronal subtypes.

Jahan S, Kumar D, Kumar A, Rajpurohit CS, Singh S,
Srivastava A, Pandey A, Pant AB. Biochemical and
Biophysical Research Communications, 2017, 482: 961-967.

PKA-GSK3 and -catenin signaling play a critical
role in trans-resveratrol mediated neuronal
differentiation in human cord blood stem cells
The role of resveratrol (RV), a natural polyphenol, is well
documented, although its role on neurogenesis is still
controversial and poorly understood. Therefore, to decipher
the cellular insights of RV on neurogenesis, studies were
conducted to examine the potential effects of the compound

Effect of ibuprofen treatment on the number of TH-positive neurons
in the substantia nigra of rats in the presence or absence of
cypermethrin treatment. Values were calculated as mean ± SEM (n
= 3 independent experiments). Control values of all experiments
were considered as 100 %, and other values were calculated accordingly.
Significant changes are expressed as ***p<0.001 in comparison with
controls and ##p <0.01 in comparison with cypermethrin-treated rats.

Effect of cypermethrin on the striatal dendritic length in the presence
of ibuprofen treatment. Values are calculated in means ± SEM (n = 3
independent experiments). Significant changes are expressed as ***
(p < 0.001) in comparison with controls and ## (p < 0.01) in
comparison with cypermethrin-treated rats.
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on the survival, proliferation and neuronal differentiation of
human cord blood-derived mesenchymal stem cells
(hCBMSCs). For neuronal differentiation, purified and
characterized hCBMSCs were exposed to biological safe
doses of RV (10 µM) alone and in combination with nerve
growth factor (NGF-50 ng). The cells exposed only to NGF
(50 ng/ml) served as positive control for neuronal
differentiation. The genes showing significant involvement
in the process of neuronal differentiation were further
funnelled down at transcriptional and translational level. It
was observed that RV promotes PKA-mediated neuronal
differentiation in hCBMSCs by inducing canonical pathway.
The studies with pharmacological inhibitors also confirmed
that PKA significantly induces -catenin expression via
GSK3 induction and stimulates CREB phosphorylation and
pERK1/2 induction. It was evident that RV additionally
possesses the binding sites for molecules other than PKA
and GSK3, with which it inter-acts. The study, therefore,
highlights the positive impact of RV over the survival,
proliferation and neuronal differentiation in hCBMSCs via
PKA-mediated induction of GSK3,  catenin, CREB and
ERK1/2.

Jahan S, Singh S, Srivastava A, Kumar V, Kumar D, Pandey
A, Rajpurohit CS, Purohit AR, Khanna VK, Pant AB.
Molecular Neurobiology, 2017, doi: 10.1007/s12035-017-
0539-x.

Photosensitized methyl paraben induces apoptosis
via caspase dependent pathway under ambient UVB
exposure in human skin cells
Methyl paraben (MP), is a widely used preservative in
pharmaceutical, food and cosmetic products. Its molecular
mechanism under ambient ultraviolet radiation is not well
understood. Studies, therefore, were conducted to examine
the photosensitizing mechanism of MP under ambient UVB
(0.6 mW/cm2) intensity. MP showed dose-dependent
decrease in cell viability of human keratinocyte cell line
(HaCaT) by MTT and NRU assays. A 40% reduction in
antimicrobial activity of UVB irradiated MP through E. coli
culture was observed. Photosensitized MP (25 mg/ml)
significantly enhanced lipid peroxidation, intracellular ROS
generation and disrupted mitochondrial membrane integrity.
MP induced loss of lysosomal membrane integrity and
endoplasmic reticulum (ER) mediated stress as evident from
Ca+2 release. Phototoxicity of MP showed nuclear
fragmentation, phosphatidylserine translocation, tail DNA
and micronuclei formation, mitochondria mediated apoptosis
via upregulation of Bax, Apaf-1, Cytochrome C and Caspase-
3. Upregulation of Caspase-12 (2 folds) specifically showed

Neuronal differentiation of hUCBMSCs: NGF dependent aspects of
neuronal differentiation (a, b, c, d, e) phase contrast views revealing
the general morphology of cells under different concentration of
NGF. Cells were stained for NF-M (f, g, h, i, j) and beta III tubulin (k,
l, m, n, o) early and late neuronal markers respectively; (a, f, k, p) are
control cells without treatment. Neither neurite like outgrowth nor
significant up regulation of markers gene expression is observed in
control cells. Cells after 4 days of treatment with 12.5 ng/ml NGF
induces neurite like outgrowth of cells as well as expression of neuronal
markers, beta III tubulin (l) and NF-M (g). Cells treated with NGF 25
ng/ml, neurite like outgrowth as well as marker gene expression are
upregulated (h, m).

Schematic representation depicting the signaling mechanism by which
RV posed the additive response to the activity of NGF to induce
neuronal differentiation in MSCs. The RASD  RAFD  MEKD  ERK
pathway(s) are activated by Nerve Growth Factor (NGF), which binds
to the receptor tyrosine kinase (RTK) and leads to the activation of
the small G-protein RAS. Subsequently, RAF, MEK and ERK are
activated in a cascade of phosphorylation events. Through the
phosphorylation of many targets, MAPKs regulate cell fate. RV
leads to the activation of adenylyl cyclase and increase the levels of
intracellular calcium, activated adenylyl cyclase, which are involved
in the conversion of ATP into cAMP. The second messenger cAMP
acts via various effectors and poses number of cellular effects. The
intracellular calcium play a critical role to increase the levels the
small G-protein, Rap1 via Rap1/B-Raf signaling complex. These two
pathways interconnect or crosstalk at MEK1/2. This allows cells to
regulate the distribution, duration, intensity and specificity of the
response.
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role of ER in apoptosis. Specific caspase inhibitor, Z-VAD-
FMK showed involvement of caspase cascade pathway in
apoptosis. Results indicate that photosensitive MP leads
to oxidative stress mediated DNA damage and apoptosis
through mitochondria and ER. MP causes deleterious effects
and its long term exposure to human skin may promote skin
diseases. Therefore, MP may be considered for replacement
with other photosafe preservatives for human safety.

Dubey D, Chopra D, Singh J, Srivastav AK, Kumari S,
Verma A, Ray RS. Food and Chemical Toxicology,  2017, 108:
171-185.

damage, prevented micronuclei formation  and reduced
sub-G1 phase in cell cycle, supporting its role in
photogenotoxicity. PIP pre-treatment strongly suppressed
UV-R induced photodamage. Molecular docking studies
suggest that PIP binds at the active site of NF-B, and thus,
preventing its translocation to nucleus. In addition,
transcriptional and translational analysis advocate the
increased expression of NF-B and concomitant decrease
in IkB- expression under UV-R exposed cells, favouring
the apoptosis via Bax/Bcl-2 and p21 pathways. However,
PIP induced expression of IkB- suppresses the NF-B
activity which resulted in the suppression of apoptotic
marker genes and proteins involved in photoprotection. The
study suggests the applicability of photostable PIP as a
photoprotective agent for human use.

Verma A, Kushwaha HN, Srivastava AK, Srivastava S,
Jamal N, Srivastava K, Ray RS. Journal of Photochemistry
and Photobiology B, 2017, 172: 139-148.

Piperine attenuates UV-R induced cell damage
in human keratinocytes via NF-B, Bax/Bcl-2
pathway: An application for photoprotection
Chronic ultraviolet radiation (UV-R) exposure causes skin
disorders like erythema, edema, hyperpigmentation,
photoaging and photocarcinogenesis. Recent research
trends have focused more attention on the identification
and use of photo stable natural agents.  Piperine (PIP), as a
plant alkaloid, is an important constituent present in black
pepper (Piper nigrum), used widely in ayurvedic and other
traditional medicines and has broad pharmacological
properties. The study was planned to investigate
photoprotective efficacy of PIP in human keratinocyte
(HaCaT) cells. UV-R induced activation of transcription
factor NF-B in coordination with cell death modulators
(Bax/Bcl-2 and p21) was assessed. The LC-MS/MS analysis
revealed that PIP was photostable under UV-A and UV-B
exposures. PIP (10 µg/ml) attenuates the UV-R (A and B)
induced phototoxicity through the restoration of cell
viability, inhibition of ROS  and decrease in malondialdehyde
generation. Further, PIP inhibited UV-R mediated DNA

PIP may be used in therapeutic application such as cosmetics or drugs
formulations for the prevention of UV-induced skin damages

Synergistic effect of piperine and paclitaxel on
cell fate via cyt-c, Bax/Bcl-2 caspase-3 pathway in
ovarian adenocarcinomas SKOV-3 cells
Ovarian cancer is the fourth most common and lethal among
all gynecologic malignancies. The chemotherapy usually
requires in all stages of ovarian cancer but drugs have several
side effects. It was hypothesized that use of combination
therapy of paclitaxel (PTX) and phytochemical piperine (PIP)
may reduce the PTX dose as well as toxicity. The human
ovarian adenocarcinomas SKOV3 cell treated with PTX-5
nM and PIP-10 µM after determination of IC50 by MTT
assay. The dose-dependent treatment of SKOV-3 cells
showed IC50 and synergism at combination of 5 nM-PTX
and 10 µM-PIP in cell viability assay. PTX and PIP increase
the accumulation of reactive oxygen species leading to
increase in JC-1 and fragmented nuclei in mitotracker/DAPI
staining. Comet assay showed 4.4-fold increase in DNA
damage in PTX-PIP treated cells as compared to control.

Diagrammatic representation of photosensitized methyl paraben (MP)
induced phototoxicity mechanism
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PTX-PIP arrests the cell cycle in sub-G1 phase.
Immunocytochemistry of Bax showed the  increase in red
fluorescence intensity and a decrease in green fluorescence.
Significant upregulation of apoptotic genes, such as, Cyt-c
(3.4 fold) Bax (2.8 fold), caspase-3 (3.6 fold) was detected
whereas, no change occurred in Bcl-2 mRNA expression
and protein level. The combination of PTX with PIP produces
synergistic effects in SKOV-3 cells via the modulation of
pro-and anti-apoptotic genes and may compensate the
toxicity and side effects of PTX.

Pal MK, Jaiswar SP, Srivastav AK Goyal S, Dwivedi A, Verma
A, Singh J, Pathak AK, Sankhwar PL, Ray RS. European
Journal of Pharmacology, 2016, 791: 751-762.

Arsenic induces hippocampal neuronal apoptosis
and cognitive impairments via an up-regulated
BMP2/Smad-dependent reduced BDNF/Trk
signaling in rats
Arsenic promotes hippocampal neuronal damage inducing
cognitive impairments. However, mechanism arbitrating
arsenic-mediated cognitive deficits remains less-known.
Chronic exposure to environmentally relevant doses of
arsenic was shown to increase apoptosis, characterized by
caspase-3 activation, poly(ADP-ribose) polymerase
cleavage and Terminal deoxynucleotidyl transferase dUTP
nick-end labeling of rat hippocampal neurons, marked by
NeuN. Investigating apoptotic mechanism through in vivo
and in vitro studies revealed that arsenic promoted bone
morphogenetic protein-2 (BMP2) expression, supported by
increased BMP-receptor2 (BMPR2) and p-Smad1/5 in

hippocampal neurons. BMP2-silencing and treatment with
BMP antagonist, noggin, attenuated the arsenic-induced
apoptosis and loss in hippocampal neurons. To investigate
whether BMP2/Smad signaling stimulates neuronal
apoptosis independently or through other intermediate
pathways, it was hypothesized that participation of brain-
derived neurotrophic factor (BDNF) may promote neuronal
survival. Arsenic-mediated attenuation of BDNF-dependent
Trk signaling was identified and arsenic + recombinant-
BDNF co-treatment reinstated BDNF/Trk and reduced
neuronal apoptosis. To probe whether BMP2/Smad and
BDNF/Trk pathways could be linked, co-treatment of
arsenic with noggin or recombinant BDNF resulted noggin-
mediated restoration of BDNF/Trk, in signalling while
recombinant-BDNF failed to affect BMP2/Smad signaling.
In addition, it was observed that Trk-inhibitor, K252,
nullified noggin-induced protection, proving the necessity
of a downstream reduced BDNF/TrK signaling for BMP2/
Smad-mediated apoptosis in arsenic-treated neurons. The
above observations were co-related with cognitive
performances. A noggin-mediated restoration of transfer
latency time and learning-memory ability for passive
avoidance and Y-Maze tests was observed respectively in
arsenic-treated rats. Overall, the study proves that arsenic
promotes hippocampal neuronal apoptosis through an up-
regulated BMP2/Smad-dependent attenuation of BDNF/
Trk pathway, inducing cognitive deficits.

Pandey R, Rai V,  Mishra J,  Mandrah K,  Roy SK,
Bandyopadhyay S.  Toxicological Sciences, 2017, 159: 137–
158.

Immuno-cytochemistry analysis of Bax and Bcl-2 protein. Co-treatment showed increased expression of pro-apoptotic Bax depicted by red
fluorescence (Scale bar =30 ìm) (A). Further, treated SKOV-3 cells were incubated with anti-apoptotic Bcl-2 antibody followed by secondary
antibody. Co-treatment of PIP and PTX showed decreased expression of anti-apoptotic Bcl-2 depicted by green fluorescence. DAPI is used as
counter stain to DNA in all conditions (B).
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Docosahexaenoic acid upregulates both PI3K/
AKT-dependent FABP7–PPAR interaction and
MKP3 that enhance GFAP in developing rat brain
astrocytes
The astrocyte marker, glial fibrillary acidic protein (GFAP),
has essential functions in the brain, but may trigger astroglial
scarring when expressed in excess. Docosahexaenoic acid
(DHA) is an -3 fatty acid that is protective during brain
development. However, the effect of DHA on GFAP levels
of developing brain remains unexplored. Treating developing
rats with DHA-enriched fish-oil caused dose-dependent
GFAP augmentation. The mechanism promoting GFAP was
investigated, hypothesizing the participation of fatty acid-
binding protein-7 (FABP7), known to bind DHA. It was
observed that DHA stimulated FABP7 expression in
astrocytes and FABP7-silencing suppressed DHA-induced
GFAP, indicating FABP7-mediated GFAP increase. Further
investigation proved FABP7 expression to be
phosphatidylinositide 3-kinases (PI3K)/AKT and nuclear
receptor peroxisome proliferator-activated receptor-gamma
(PPAR)-dependent.  PI3K/AKT was found to activate
PPAR that triggered FABP7 expression via PPAR-
responsive elements within its gene. Towards identifying
FABP7-downstream pathways, a previous laboratory study

Arsenic enhances hippocampal neuronal apoptosis and cognitive
impairment involving increased BMP2-dependent attenuated BDNF/
Trk signaling. Arsenic activates BMP pathway, marked by enhanced
BMP2 and BMPR2 expression and increased p-Smad1/5 signaling
within the hippocampal neurons within the brain. The increased
BMP2/Smad signal suppresses BDNF expression and a BDNF-
dependent Trk pathway, inducing cleaved Caspase-3 and PARP-
mediated apoptosis of the hippocampal neurons and thereby cognitive
deficits in the arsenic-treated rats. Noggin treatment blocked this
arsenic-mediated enhancement in BMP2/Smad-dependent reduced
BDNF/Trk pathway and neuronal apoptosis within the hippocampus,
restoring cognitive performances.

was considered that had demonstrated cyclin-dependent
kinase-5 (CDK5)-PPAR-protein–protein complex to
suppress GFAP. It was observed that DHA-induced FABP7
underwent protein-protein interaction with PPAR, which
impeded CDK5-PPAR formation. Hence, it appeared that
enhanced FABP7-PPAR in lieu of CDK5-PPAR resulted in
increased GFAP. PI3K/AKT not only stimulated the
formation of FABP7-PPAR protein-protein complex, but
also up regulated a FABP7-independent MAP-kinase-
phosphatase-3 pathway that inactivated CDK5 and hence
attenuated CDK5-PPAR. Overall, the data revealed that via
the proximal PI3K/AKT, DHA induces FABP7-PPAR,
through genomic and non-genomic mechanisms and MAP-
kinase-phosphatase-3 that converged at attenuated CDK5-
PPAR and therefore, enhanced GFAP. Accordingly, the
study demonstrates a DHA-mediated astroglial
hyperactivation, pointing toward a probable injurious role
of DHA in brain development.

Tripathi S, Kushwaha R, Mishra J, Gupta MK, Kumar H,
Sanyal S, Singh D, Sanyal S, Sahasrabuddhe AA, Kamthan
M, Mudiam MKR, Bandyopadhyay S. Journal of
Neurochemistry, 2 017, 140: 96-113.

Arsenic, cadmium, and lead like troglitazone
trigger PPAR-dependent poly (ADP-Ribose)
polymerase expression and subsequent apoptosis
in rat brain astrocytes
A previous laboratory study demonstrated that arsenic,
cadmium, and lead mixture at environmentally relevant doses

The results demonstrate the first evidence of the contributions in
order of Cd>As>Pb in As+Cd+Pb-induced astrocyte apoptosis.
Additionally, the findings prove up-regulation and activation of PPARg
as a novel pathway generating PARP and then cleaved PARP, resulting
in astrocyte apoptosis.
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induces astrocyte apoptosis in the developing brain. Studies,
therefore, were conducted to examine the mechanism and
contribution of each metal in inducing the apoptosis. It was
hypothesized that transcription factor, peroxisome
proliferator-activated receptor gamma (PPAR), reported to
affect astrocyte survival, may particiate. Cultured rat
astrocytes were treated with individual metal and their
combinations and apoptosis assay was performed and
PPAR expression levels were measured. It was observed
that cadmium demonstrated maximum increase in PPAR as
well as apoptosis, followed by arsenic and then lead.
Interestingly, it was observed that the metals mimicked
PPAR agonist, troglitazone, and enhanced PPAR-
transcriptional activity. Co-treatment with PPAR-siRNA or
PPAR-antagonist, GW9662, suppressed the astrocyte
apoptosis, suggesting a prominent participation of PPAR
in metal(s)-induced astrocyte loss. PPAR transcriptional
activity was examined for identifying its target gene in
apoptosis and in silico screening was performed. PPAR-
response elements (PPREs) within poly (ADP-ribose)
polymerase (PARP) gene was identified and through gel

shift assay metal(s)-mediated increased PPAR binding to
PARP-PPREs was verified. Chromatin-immunoprecipitation
and luciferase-reporter assays followed by real-time PCR
and western blotting proved PPRE-mediated PARP
expression, where cadmium contributed the most and lead
the least, and the effects of metal mixture were comparable
with troglitazone. Eventually, dose-dependent increase in
cleaved-PARP/PARP ratio confirmed astrocyte apoptosis.
Additionally, it was observed PPAR and PARP expressions
were c-Jun N-terminal kinases and cyclin-dependent kinase5-
dependent. In vivo treatment of developing rats with the
metals corroborated enhanced PPAR-dependent PARP and
astrocyte apoptosis, where yet again, cadmium contributed
the most. Overall, the study enlightens a novel PPAR-
dependent mechanism of As-, Cd-, and Pb-induced astrocyte
apoptosis.

Kushwaha R, Mishra J, Tripathi S, Khare P, Bandyopadhyay S.
Molecular Neurobiology, 2017, doi: 10.1007/s12035-017-
0469-7.

Schematic diagram showing DHA-mediated GFAP induction in developing rat brain. The steps include, DHA activates PI3K/AKT signalling (1)
that activates PPARg (2) and induces FABP7 via ER6 and DR6-PPREs on FABP7 gene (3). FABP7 undergoes physical interaction with PPARg
(4) to induce FABP7-PPARg protein–protein complex that suppresses CDK5-PPARg (5) and thereby p-PPARg. PI3K/AKT pathway also
stimulates MKP3 expression (6) that inactivates (7) and thereby suppresses activation of ERK®CDK5 and the generation of CDK5-PPARg
and p-PPARg(Ser112). MKP3 also partially up-regulates FABP7-PPARg levels in lieu of CDK5-PPARg (8). Attenuation of CDK5-PPARg and
p-PPARg ultimately culminates in enhanced GFAP expression and astroglial activation (9).
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The global burden of disease (GBD), injuries and risk factors
study is the most comprehensive effort to date to measure
epidemiological levels and trends worldwide. GBD 2015
analysed 249 causes of death, 315 diseases and injuries, toll
of early deaths and disability and 79 risk factors in 195
countries and territories between 1990 and 2016, published
in special issues of The Lancet.

At the Institute for Health Metrics and Evaluation (IHME),
University of Washington, in 2007, under the leadership of
Professor J.L. Christopher and Professor M.D. Murray,
researchers began gathering rigorous and scientific
evidences on health to launch a new era of independent
objective assessment to diagnose the world’s health
problems and identify the solutions to address them. Data
for the project were collected, analyzed and critically
reviewed by 1,870 collaborators.

CSIR-Indian Institute of Toxicology Research, as a GBD
collaborator, provided critical feedback on data sources,
methods or results and drafting of the work or revising it
critically as a part of important intellectual content to prepare
the final draft of GBD documents.

All studies undertaken in the GBD were published in
different issues of The Lancet and in The New England
Journal of Medicine etc. The GBD data outcomes will enable
to achieve the Sustainable Development Goals (SDG),
through world’s decision-makers and development partners
like World Health Organization (WHO), United Nations
Children’s Fund (UNICEF) etc. and national policy makers
to make the best possible decisions when determining how
to allocate money, talent, and attention to combat health
issues including SDG-3: Ensure healthy lives and promote
well being for all at all ages.
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Chapters in Books
Anand S, Bharti SK, Dviwedi N, Barman SC, Kumar N.

Macrophytes for the reclamation of degraded water
bodies with potential for bioenergy production,
phytoremediation potential of bioenergy plants In
“Phytoremediation Potential of Bioenergy Plants”.
Editors: Kuldeep Bauddh, Bhaskar Singh and John
Korstad. Springer Singapore, 2017, ISBN: 978-981-10-
3083-3.
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PhD Awarded
Fellow 

 
Thesis title Stream Guide University/ 

Academy 
Year 

 
 
 
 
 
 

Mr Sanjay Mishra 
 

Study to decipher the 
regulatory role of miRNAs in 
breast cancer pathogenesis. 

Biological 
Sciences 

Dr Yogeshwer Shukla, 
Chief Scientist, CSIR-
IITR, Lucknow 
Co-supervisor: 
Dr Satyakam Patnaik, 
Scientist, CSIR-IITR, 
Lucknow 

AcSIR, New 
Delhi 

2016 

 
 
 
 
 
 
 

Mr Prakash Tiwari 

Study of epigenetic, apoptotic 
and cell survival pathways 
during the development  
of 7, 12 dimethylbenz[a] 
anthracene induced mouse skin 
tumors and their response 
towards the antitumor agents 
alone or in combination as a 
function of time 
 

Biological 
Sciences 

Dr K.P. Gupta, Former 
Senior Principal 
Scientist,  
CSIR-IITR, Lucknow 

AcSIR, New 
Delhi 

2016 

 
 
 
 
 
 

Mr Amit K Chauhan 

A study on the inflammatory 
and apoptotic mechanisms 
involved in zinc induced 
dopaminergic 
neurodegeneration in rat 
 

Biological 
Sciences 
 

Dr Chetna Singh, 
Principal Scientist, 
CSIR-IITR, Lucknow 
 

AcSIR, New 
Delhi 

2016 

 
 
 
 
 
 

Mr Abhishek Jauhari 

Studies on the regulation and 
role of microRNAs in brain 
development and neurotoxicity 
 
 
 

Biological 
Sciences 
 

Dr Sanjay Yadav, 
Scientist, CSIR-IITR, 
Lucknow 
Co-supervisor: 
Dr A.B. Pant, 
Principal Scientist, 
CSIR-IITR, Lucknow 
 

AcSIR, New 
Delhi 

2016 

 
 
 
 
 
 
 

Mr Sandeep Mittal 
 

Cellular and molecular 
mechanisms of metals and 
carbon based  nanomaterials 
(CNMs) induced toxicity 
 
 

Biological 
Sciences 

Dr A.K. Pandey, 
Senior Scientist, 
CSIR-IITR, Lucknow 

AcSIR, New 
Delhi 

2016 

 
 
 
 
 
 
 

Ms Prachi Tewari 

Immunomodulatory potential 
of benzanthrone, a textile dye  
intermediate: prevention by N-
acetyl cysteine. 
 
 

Biological 
Sciences 

Dr Mukul Das, Former 
Chief Scientist, CSIR-
IITR, Lucknow  
Co-supervisor: 
Dr Anurag Tripathi, 
Scientist, CSIR-IITR, 
Lucknow 

AcSIR, New 
Delhi 

2016 

 



55

 
 
 
 
 
 
 

Mr Saroj Kumar Amar 

Photosensitizing 
mechanism of sunscreen 
ingredients at 
environmental UV- 
radiation. 
 
 

Biological 
Sciences 

Dr R.S. Ray, Senior 
Principal Scientist, 
CSIR-IITR, Lucknow 
Co-supervisor: 
Dr A.B. Pant, 
Principal Scientist, 
CSIR-IITR, Lucknow 
 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Akansha Sharma 
 

Allergenicity assessment of 
genetically modified/native 
mustard and role  of Src 
kinases in mast cell 
signalling. 
 

Biological 
Sciences 

Dr  P.D. Dwivedi, 
Senior Principal 
Scientist, CSIR-IITR, 
Lucknow 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Shruti Goyal 

Study of phototoxicity 
mechanism and gene 
expression by dyes used in 
hair color and lipstick. 

Biological 
Sciences 

Dr R.S. Ray, Senior 
Principal Scientist, 
CSIR-IITR, Lucknow 
Co-supervisor: 
Dr. A.B. Pant, 
Principal Scientist, 
CSIR-IITR, Lucknow 
 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Anushruti Ashok 
 

Characterization of 
Alzheimer's disease 
pathogenesis through 
chronic  exposure to As, 
Cd and 
Pb-mixture 
 

Biological 
Sciences 

Dr. Sanghamitra 
Bandyopadhyay, 
Senior Scientist 
CSIR-IITR, Lucknow 
 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Pallavi Singh 
 

Studies on the role of 
sestrin in environmental 
chemical induced cellular 
adversities in Drosophila 
melanogaster 
 
 

Biological 
Sciences 

Dr D. Kar Chowdhuri, 
Chief Scientist, CSIR-
IITR, Lucknow 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Mr Girish Rai 
 

Combinatorial anticancer 
effects of Resveratrol and 
selected  chemotherapeutic 
drugs in breast cancer. 
 

Biological 
Sciences 

Dr Yogeshwer Shukla, 
Chief Scientist, CSIR-
IITR, Lucknow 
Co-supervisor: 
Dr Satyakam Patnaik, 
Scientist, CSIR-IITR, 
Lucknow 

AcSIR New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Sushma 

Cellular and biochemical 
studies on the safety 
evaluation of  micro- and 
nano- scale quartz mineral 
particles. 
 
 

Biological 
Sciences 
 

Dr Iqbal Ahmad, 
Former 
Chief Scientist 
CSIR-IITR, Lucknow 

AcSIR New 
Delhi 

2017 
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Ms Vandana Sharma 
 

Development of Drosophila 
based model for the 
evaluation of endocrine 
disruption potential of 
xenobiotics. 
 
 

Biological 
Sciences 

Dr Ravi Ram 
Kristipati, Senior 
Scientist, CSIR-
IITR, Lucknow 
 

AcSIR, 
New Delhi 

2017 

 
 
 
 
 
 
 

Mr Yogesh Kumar Dhuriya 

Molecular mechanisms of 
neurotoxicity of lambda-
cyhalothrin in developing 
Rats. 
 
 
 

Biological 
Sciences 
 

Dr V.K. Khanna, 
Senior Principal 
Scientist, CSIR-
IITR, Lucknow 
 

AcSIR, New 
Delhi 

2017 

 
 
 
 
 
 
 

Ms Deepali Singh 

A study on the role of 
inflammatory mediators in 
maneb  
and paraquat-induced 
toxicity in rat 
polymorphonuclear 
leukocytes. 
 

Biological 
Sciences 

Dr Chetna Singh, 
Principal Scientist, 
CSIR-IITR, 
Lucknow 
 

AcSIR, New 
Delhi 

2017 

 
 
 
 
 
 
 

Mr Nagendra Kumar Rai 

A study on As, Cd and Pb 
mixture-mediated 
demyelination  
and axonal damage of the 
developing rat brain white 
matter, optic nerve and 
retina leukocytes. 
 

Biological 
Sciences 

Dr Sanghamitra 
Bandyopadhyay, 
Senior Scientist, 
CSIR-IITR, 
Lucknow 

AcSIR, New 
Delhi 

2017 

 
 
 
 
 
 

 
Mr Ashish Yadav 

Immunotoxic responses of 
sunset yellow & orange II 
dyes and benzoate, a 
preservative 

Biological 
Sciences 

Dr Mukul Das,  
Former Chief 
Scientist, CSIR-
IITR, Lucknow 

Banaras 
Hundu 
University, 
Varanasi 
 
 
 
 

2016 

 
 
 
 
 
 
 
Mr Gati Krushna Panigrahi 

 

Identification of Toxic 
principle(s) and elucidation 
of molecular mechanism(s) 
of target tissue toxicity of 
Cassia occidentalis seed in 
murine model 

Biological 
Sciences 

Dr Mukul Das, 
Former Chief 
Scientist, CSIR-
IITR, Lucknow 

Jamia 
Hamdard, 
New Delhi 

2016 

 
 
 
 
 
 
 

Mr Shatrunajay Shukla 

Studies on FoxO family 
proteins and redox 
alterations in berberine 
induced    apoptosis of 
human hepatoma cells 
 
 

Biological 
Sciences 

Dr Poonam Kakkar, 
Chief Scientist, 
CSIR-IITR, 
Lucknow 

Jamia 
Hamdard, 
New Delhi 

2017 
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Mr Shamshad Alam 
 

Chemoprevention of colon 
cancer by nexrutine 
 
 
 
 

Biological 
Sciences  

Dr K.M. Ansari, 
Scientist, CSIR-IITR, 
Lucknow 

Integral 
University, 
Lucknow 

2017 

 
 
 
 
 
 
 

Ms Akriti Srivastava 

Secretome mediated 
responses on the 
proliferation and 
differentiation of human 
cord blood stem cell derived 
neuronal cells 
 
 

Biological 
Sciences 

Dr A.B. Pant, 
Principal Scientist, 
CSIR-IITR, Lucknow 

Babu 
Banarasi Das 
University, 
Lucknow 

2017 

 
 
 
 
 
 
 

Ms Ankita Pandey 
 
 

Studies on the modulation 
of microRNAs and genes 
involved in  neuronal  
development  in nerve 
growth factor (NGF) 
differentiated PC12 cells by 
cypermethrin  
 

Biological 
Sciences 

Devendra Parmar,  
Chief Scientist, CSIR-
IITR, Lucknow 

Jamia 
Hamdard, 
New Delhi 

2017 

 
 
 
 
 
 
 

Mr Pranay Srivastava 

Molecular mechanisms of 
neuroprotective efficacy of 
curcumin and coenzyme-
Q10 in arsenic and lambda-
cyhalothrin induced 
neurotoxicity  
 
 

Biological 
Sciences 

Dr V.K. Khanna,  
Principal Scientist, 
CSIR-IITR, sLucknow 

Babu 
Banarasi Das 
University, 
Lucknow 

2017 

 
 
 
 
 
 
 

Ms Deepika Arora 

Identification and validation 
of circulatory markers of 
Deltamethrin intoxication in 
rodents 
 
 
 

 Dr Yogeshwer Shukla, 
Chief Scientist, CSIR-
IITR, Lucknow 

Integral 
University, 
Lucknow 

2017 
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Visits
Name of Scientists/ Research Fellows Duration Country Purpose 

 
 
 
 
 
 

Dr A.B. Pant, 
Principal Scientist 

November 23-
December 14, 2016 

Bangkok, Thailand To attend an international 
training course on 
"Environmental and Health Risk 
Assessment and Management of 
Toxic Chemicals". 

 
 
 
 
 
 

Ms Ruchi Gera, 
Research Fellow 

March 12-16, 2017 Baltimore, U.S.A. To present a poster at SOT-56th 
Annual Meeting and ToxExpo. 

 
 
 
 
 
 

Ms Neha Singh, 
Research Fellow 

March 10-20, 2017 Baltimore, U.S.A. To present a poster at SOT-56th 
Annual Meeting and ToxExpo. 

 
 
 
 
 
 

Ms Richa Gupta, 
Research Fellow 

June 4-8, 2017 Vancouver BC, Canada To attend the 21st International 
Congress of Parkinson’s disease 
and movement disorders. 

 
 
 
 
 
 

Ms Jyoti Singh, 
Research Fellow 

June 21-23, 2017 Berlin,Germany To present a poster at OCC-
SFRR Conference, 2017. 

 
 
 
 
 
 

Professor Alok Dhawan, 
Director 

July 16-21, 2017 University of Bradford, 
U.K. 

To receive an honorary degree of 
Doctor of Science from Bradford 
University. 

 
 
 
 
 
 

Ms Auradha Yadav, 
Research Fellow 

August 16-24, 2017 Paris, France To attend the 14th ISN Advanced 
School on Neurochemistry and 
ISN-ESN Biennial Meeting, 
2017. 
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Ms Shripriya Singh, 
Research Fellow 

August 16-19, 2017 
 
 
 
August 20-24, 2017 

Jarcy, Varennes, France 
 
 
 
Paris, France 

To present a poster at the 14th 
ISN Advanced School entitled 
“The Energetic Brain”. 
 
To present a poster at the ISN-
ESN Biennial Meeting, 2017. 

 
 
 
 
 
 

Ms Juhi Mishra, 
Research Fellow 

August 16-28, 2017 Paris, France To attend the 14th ISN Advanced 
School on Neurochemistry and  
ISN-ESN Biennial Meeting, 
2017. 

 
 
 
 
 
 

Mr C.S. Rajpurohit, 
Research Fellow 

August 18-28, 2017 Paris, France To attend the 14th ISN Advanced 
School on Neurochemistry and 
ISN-ESN Biennial Meeting, 
2017. 

 
 
 
 
 
 

Ms Namrata Mittra, 
Research Fellow 

August 18-28, 2017 Paris, France To attend the 14th ISN Advanced 
School on Neurochemistry and  
ISN-ESN Biennial Meeting, 
2017. 

 
 
 
 
 
 

Mr M.S.U. Rashid, 
Research Fellow 

August 20-24, 2017 Paris, France To present a poster at the ISN-
ESN Biennial Meeting, 2017. 

 
 
 
 
 
 

Ms Richa Gupta, 
Research Fellow 

August 20-24, 2017 Paris, France  To present a poster at ISN-ESN 
Biennial Meeting, 2017. 

 
 
 
 
 
 

Dr R.K. Chaturvedi, 
Senior Scientist 

August 20-24, 2017  Paris, France To present a poster at the ISN-
ESN Biennial Meeting, 2017. 
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Mr Vikas Singh, 
Research Fellow 

August 20-24, 2017 
 

Paris, France To present a poster at the ISN-
ESN Biennial Meeting, 2017. 

 
 
 
 
 
 

Dr Amit Kumar, 
Senior Scientist 

September 01-October 
30, 2017 

Milan, Italy To participate in a Hands on 
training on “DNA-2D Gel 
Electrophoresis to examine 
DNA replication intermediates 
and NA-sequencing”. 

 
 
 
 
 
 

Ms Ankita Pandey, 
Research Fellow 

September 17-30, 
2017 

Pees, Hungary  To attend the FENS Regional 
Meeting, 2017. 

 
 
 
 
 
 

Dr Kirti Gupta, 
DST-Women Scientist 

October 26-28, 2017 London, U.K. To present a poster at 5th 
Pediatric Asthma and Allergy 
Meeting (PAAM), 2017. 

 
 
 
 
 
 

Mr Rinkesh Gupta, 
Research Fellow 

October 26-28, 2017 London, U.K. To present a poster at 5th 
Pediatric Asthma and Allergy 
Meeting (PAAM), 2017. 
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Externally Funded Research Projects
S. No. Title Sponsor Principal 

Investigator 
 Start Date Total Value 

(Rs) 
1. Preparation of certified reference 

material (CRM) for pesticides in tea 
matrix 

Physikalisch-Technische 
Bundesanstalt (PTB), 
Germany 

Dr D.K. Patel April 01, 
2016 

1875000.00 

2. Preparation of annual/monthly 
environmental audit report for the year 
2016-17 

Panki Thermal Power 
Station, Panki 

Dr G.C. Kisku April 01, 
2 016 

1302838.00 

3. Analysis of Hand Pump Water 
samples for As,Fe,Zn,Cr, Pb, Cd and 
Ni. 

U.P. Pollution Control 
Board, Lucknow 

Dr D.K. Patel May 18, 
2016 

783960.00 

4. Studies on involvement of micro 
RNAs in environmental neurotoxins 
induced neurodegradation 

DST, New Delhi Dr Sanjay Yadav 
(WOS-A) 
fellowship of Ms 
Tanisha Singh 

May 17, 
2016 

1980000.00 

5. Cytotoxicity test of Lyophilized yeast 
culture 

CSIR-NCL, Pune Dr A.B. Pant May 18, 
2016 

68700.00 

6. Application of human iPSCs in 
deciphering the cellular and molecular 
mechanisms of amyotrophic lateral 
sclerosis and disease association with 
developmental neurotoxicity 

DBT, New Delhi Dr A.B. Pant June 01, 
2016 

15860000.00 

7. Monitoring of environmental 
parameters in and around M/s Grasim 
Industries Ltd. Renukoot, Sonebhadra 
during 2016-17 

Grasim Industries Ltd., 
Renukoot 

Dr G.C. Kisku June 01, 
2016 

1413638.00 

8. Study the comparative base 
performance of visco-Elastic and 
bioinspired Scaffold in rabbit calvaria 
defect 

Deptt. of Chemical 
Engineering, IIT, Mumbai 

Dr A.K. Pandey June 07, 
2016 

800000.00 

9. Perform water quality monitoring at 
Varanasi and Allahabad 

CSIRO, Australia Dr A.K. Pandey July 11, 
2016 

1365086.00 

10. Analysis of water, fly ash, bottom ash, 
dugwell water samples for 
physicochemical parameters and 
metals Hg, Cr, As, Pb etc,. 

Pryagraj Power 
Generation Co. Ltd. 
Allhabad 

Dr D.K. Patel/ 
Dr Satyakam 
Patnaik 

July 18, 
2016 

361100.00 

11. Training programme on advance 
analytical instruments techniques and 
their application in environmental 
field. 

Maharashtra Pollution 
Control Board, Mumbai 

Dr D.K. Patel/ 
Er A.H. Khan 

August 01, 
2016 

1150000.00 

12. Testing of parameters and collection 
of their samples from different places 
of power house at Obra Thermal 
Power Project, Obra 

Obra Thermal Power 
Project, Obra 

Er A.H. Khan/ 
Dr S.C. Barman 

September 
01, 2016 

1211720.00 

13. Analysis of ground water sample of 
Khand Mirzapur for metals and 
bacteriological parameters. 

Ground Water 
Department, Mirzapur 

Dr D.K. Patel/ 
Mrs Preeti 
Chaturvedi 

September 
01, 2016 

460000.00 
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S. No. Title Sponsor Principal 
Investigator 

 Start Date Total Value 
(Rs) 

14. Analysis of fibre count  in slides Assam Roofing Private 
Limited, Guwahati & 
North East Roofing 
Private Limited, Kolkata 

Er A.H. Khan October 
01, 2016 

230000.00 

15. Environmental monitoring at ITI 
Limited, Mankapur 

ITI Limited, Mankapur Er A.H. Khan October 
01, 2016 

162150.00 

16. Toxicological studies of Flurosurfactant 
samples 

Gujarat Flurochemicals 
Limited, Bharuch, 
Gujarat 

Dr Poonam 
Kakkar 

November 
22, 2016 

1207500.00 

17. Safety assessment of Bleaching powder 
stable and Liquid Chlorine Technical 

Gujarat Alkalies and 
Chemicals Limited, 
Gujarat 

Dr Poonam 
Kakkar 

December 
01, 2016 

7980000.00 

18. Monitoring of stack emission, ambient 
air, noise and waste water at Omax Auto 
Limited, Lucknow 

Omax Auto Limited, 
Lucknow 

Dr S.C. Barman December 
01, 2016 

714000.00 

19. Analysis of BOD and COD in drinking 
water samples 

Ground Water 
Department, Lucknow 

Dr Satyakam 
Patnaik 

January 05, 
2017 

300000.00 

20. In vitro evaluation of mRNA cleaving 
deoxyribozymes: analsyis of anticancer 
activity and modications of evolved 
DNAsymes for higher efficacy in vitro 
and in vivo 

DBT, New Delhi Dr Vikas 
Srivastava 

Februry 01, 
2017 

3203000.00 

21. Dissecting the contribution of different 
types of Autophagy in K-Ras driven 
genotoxic stress and tumorigenesis 

DBT, New Delhi Dr Amit Kumar February 
13, 2017 

6790000.00 

22. Analysis of lead in air, ground water, 
soil and plant samples 

UP Pollution Control 
Board, Moradabad 

Dr D.K. Patel February 
13, 2017 

333500.00 

23. Third party testing and monitoring of 
stack emission Ambient air monitoring 
& water, effluent, drinking water testing 
with preparation of environmental audit 
statement of ATPS, Anpara 

Anpara Thermal Power 
Station Anpara 

Dr S.C. Barman March 01, 
2017 

1620800.00 

24. Development and validation of an 
antibody-based multiplexing assay 
system for simultaneous detection of 
three major Alternaria mycotoxins: 
Evaluation of its application in various 
fruits/vegetables 

SERB, New Delhi Dr K.M. Ansari March 17, 
2017 

5134968.00 

 



Honour and Awards
Vishvigyan Sandesh Received First Prize

thCSIR-IITR received the First prize for the publication of the 26  issue of 'Vishvigyan Sandesh', the Raj bhasha magazine of 

the institute and the Second prize for outstanding performance in office work in Hindi during the sixth meeting of the 

Department of Raj Bhasha, Home Ministry, City Official Language Implementation Committee (Office-3), Lucknow, 

Government of India, at Indian Sugarcane Research Institute, Lucknow on June 23, 2017. It is also worth mentioning that 

the Raj bhasha magazine of the institute has received the First prize for the third consecutive year. On behalf of the institute, 

Professor Alok Dhawan, Director, CSIR-IITR, Mr. Anil Kumar, Controller of Administration, CSIR-IITR and Shri C.M. 

Tiwari, Hindi Officer, CSIR-IITR, received the award.

Professor Alok Dhawan, Director, CSIR-IITR, receiving the First prize for Vishvigyan Sandesh and Second prize  for outstanding work in Hindi 
from Dr A.D. Pathak, Director, Indian Institute of Sugarcane Research, Lucknow.
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Honours and Awards
Dr AB Pant, Principal Scientist
 Member, Institutional Animal Ethics

Committee, Baba Bhimrao Ambedkar
University, Lucknow, Uttar Pradesh.

Dr Akshay Dwarakanath, Principal
Scientist
 Member, Expert Committee, Central

Insecticide Board Ministry of
Agriculture, Government of India for
finalization of toxicological protocols for
registration of bio-pesticides in India.

 Member, Directorate of Plant Protection
Quarantine and Storage, Ministry of
Agriculture, Government of India.

Professor Alok Dhawan, Director
 D.Sc. Degree (Honorary) awarded by the

University of Bradford, Bradford, UK,
2017.

 President, Uttar Pradesh Academy of
Sciences (UPAS), Lucknow, India,  2016.

 Honoured as an Illustrious Alumni by
the Lucknow University’s Alumni
Society on the occasion of 96 th

Foundation Day, Lucknow University,
2016.

 AEB Honour for Life Time Achievements
in the field of Developmental and
Nanomaterial Toxicology, conferred by
The Academy of Environmental Biology,
India, 2016.

 Gujral-Bhargava Oration, King George’s
Medical University, Lucknow, 2016.

 Fellow, Royal Society of Chemistry, UK,
2016.

Dr Alok K Pandey, Senior Scientist
 Fellow, The Academy of Environmental

Biology (AEB), India, 2016.

Dr Amit Kumar, Senior Scientist
 Wellcome Trust-DBT India Alliance

Intermediate Fellowship (2017-2022).

 Member, Editorial Board, Mutagenesis,
UK, 2017.

Dr Anurag Tripathi, Scientist
 Member, Editorial Board of

Journal of Immunology & Serum
Biology
SM Journal of Nanotechnology and
Nanomedicine
Journal of Toxicology and Forensic
cases
Austin immunology

Dr Dhirendra Singh, Senior Scientist
 CPCSEA Main Nominee to the

Institutional Animal Ethics Committee
of CSIR–CIMAP, Lucknow.

Dr D. Kar Chowdhuri
 Member, External Review Group  for the

World Health Organisation (WHO)
Guidelines on "Protecting workers from
potential risks of manufactured
nanomaterials".

 Member, UP State Higher Eudcation
Council Centre for Excellence (2013-16).

 Member, Regulatory Framework
Advisory Group, Nanomission,
Department of Science & Technology,
Government of India (2014-17).

 Nominee, Department of Biotechnology,
Government of India, IBSC, Era Medical
College, Lucknow (2016-19).

 External expert, IBSC, CSIR-CDRI,
Lucknow Deparment of Biotechnology,
Govt. of India (2014-17).

 Member, Editorial Board, Ecotoxicology
(Springer) (2013-).

 Member, Bureau of Indian Standards
(BIS), Govt. of India Nanotechnology
Sectional Committee, MTD 33,
Convenor, environment and health
(2017).

Dr Mahadeo Kumar, Scientist
 CPCSEA Main Nominee to the

Institutional Animal Ethics Committee
of Pranveer Singh Institute of
Technology, Kanpur.
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Dr Poonam Kakkar, Chief Scientist
 Academic Editor PLoS One, 2015.

 Member, Editorial Board, Medicinal
Chemistry (Bentham Publication), 2015.

 Chairperson of Committee of UP State
Council of Higher Education, for
international/national conferences and
workshops (2014-).

Dr P. D. Dwivedi, Principal Scientist
 World Achievers Award from World

Achievers Foundation, 2017.

Dr Rajnish Kumar Chaturvedi, Senior
Scientist
 OPPI Young Scientist Award from

Organization of Pharmaceutical
Producers of India, 2016.

Dr Vinay K. Khanna, Principal
Scientist
 Fellow the National Academcy of

Sciences, Allahabad (2016).
 External Expert in the panel on

Physiology of Extreme Environment &
Behavioral Sciences (PEE & BS) of Life
Science Research Board (LSRB) of
DRDO.

Dr V.P. Sharma, Senior Principal
Scientist
 Fellow of Academy of Environmental

Biology (AEB), India, 2016.
 Expert advisory member, UP Council of

Science & Technology for evaluation
of the research schemes for Young
Scientist.

Dr Yogeshwer Shukla, Chief Scientist
 Member (Convenor) of the Scientific

Committee of Food Safety & Standard
Authority of India.

 Member, Working Group of High Fat,
Salt Sugar of Food Safety & Standard
Authority of India.

 Member, Working Group, on
Nutraceuticals and Fortification of Food
Safety & Standard Authority of India.

 Member FAD 2 and FAD 4 of Bureau of
Indian Standards.

Ms Alpana Mathur, Research Fellow
 The Best Poster Presentation Award for

her research paper during the
international conference of SFRR-India,
January 09-12, 2017, Mumbai, India.

Ms Ankita Pandey, Research Fellow
 Second prize in poster presentation at

Indo-Russian meet and 2nd International
Conference on Biotechnological
Advancements in Free Radical Biology
and Medicine (ICBAFM), Integral
University, Lucknow, January 23-25, 2017.

 FENS Travel Award to attend FENS
regional meeting at Pecs, Hungary,
September 17-30, 2017.

Mr Chetan Singh Rajpurohit, Research
Fellow
 Best Poster Presentation Award, Indian

Academy of Neurosciences, 2016.

 IBRO/APRC Travel Grant International
Brain Research Organization, 2017.

 ISN Travel Award, International Society
of Neurochemistry, 2017.

Mr Rinkesh K Gupta, Research Fellow
 Travel Award from ICMR, New Delhi, 2017,

for presenting a poster at 5th Pediatric
Asthma & Alergy Meeting (PAAM),
October 26-28, 2017.

Ms Ruchi Gera, Research Fellow
 Graduate Student Travel Support Award

from The Society of Toxicology (SOT) 2017,
for attending SOT Baltimore, USA, 2017.

Ms Shripriya Singh, Research Fellow
 14th ISN Advanced School Travel Award

2017 from International Society of
Neurochemistry, August 2017.

Mr Vikas Singh, Research Fellow
 ISN Travel Award from International

Society of Neurochemistry (ISN),  2017.
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CSIR-IITR, a leader in translational research, has been
‘Transforming lives through research and innovation’ for
over five decades. The institute has established a “Centre
for Innovation and Translational Research (CITAR)” which
was inaugurated by the Director General, CSIR on February
6, 2016. CITAR is an ecosystem that provides researchers,
innovators, and entrepreneurs from academia and industry
to access to state of the art platform technologies and
mentorship in a multidisciplinary collaborative environment.
Under the “CITAR” platform, CSIR-IITR has signed first
Memorandum of Understanding (MoU) with SS Medical
Systems (I) Pvt. Ltd., a company, based in Uttrakhand with
over 75 years of experience in medical
and scientific equipment. This agreement
was signed by Professor Alok Dhawan,
Director, CSIR-IITR and Mr Monish
Bhandari, Executive Director/Chief
Technical Consultant, SS Medical
Systems (I) Pvt. Ltd. Mr Bhandari is the
founder of S.S. Medical Systems and co-
developer of OptiMaserTM, the World’s
First Mobile Microwave Medical Waste
Disinfection System. With his parent
organization established in 1941, he is a
CE Certified Masters in Electronics with
35 years of experience with world’s
leading multinationals and is the Executive Director of  the
said company, based in India with offices across the world.

This research partnership between CSIR-IITR and SS
Medical Systems on “Microwave Assisted Clinical
Translational Research Programme” took the path forward
from innovation to implementation of the microwave
technology to develop new methods for animal house waste
disinfection, rescindment of class A drugs, blood bags and
linen disinfection, food and agriculture sector.

CITAR extended R&D support for the co-development of
microwave based Optimaser technology “one of its kind” in
the world for disinfection of biomedical waste and
sterilization of biomedical devices and other cost effective
applications for societal benefits.

Post signing of the research partnership with CITAR, the
entire aura of the association has fast tracked with translating
the lab research to commercial success, augmenting the
brand value, potential and technical excellence of
OptiMaserTM and its futuristic new Avatars. During the last
five months of collaboration, translational research program
has led to the co-development of  SteriMaser, an example of
excellence in clinical and technology amalgamation. This
next generation of microwave based disinfection and
sterilization technology would pave way for adoption of
the microwave based technology for safeguarding society
from untreated disposal of medical and biological waste.

This is the first initiative by CSIR-IITR in the state of Uttar
Pradesh in alignment with the Central Government initiatives
on ‘Make in India’, ‘Kayakalp’, ‘Digital India’ and ‘Startup
India’ to raise support for  various MSMEs and
comprehensively integrate the national missions of ‘Swastha
Bharat’ and ‘Swachh Bharat’. It is a new era at CSIR-IITR,
through the CITAR platform to provide innovative scientific
and technological solutions to the industry.

Further, CITAR plans to encourage impactful societal and
industrial research and enables start-ups and also fosters
collaborations with researchers to fast track technological
solutions.

Innovation to Implementation: CITAR Intervention
Expedites Technology Development
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CSIR-Indian Institute of Toxicology Research (CSIR-IITR),
a constituent laboratory of the Council of Scientific &
Industrial Reserch, received certificate of GLP compliance
in June 2014 for toxicity and mutagenicity studies. The scope
has been enhanced to include environmental toxicity studies
on aquatic & terrestrial organisms and anlytical and clinical
chemistry testing. It is the first laboratory of the CSIR family
to receive this international accreditation. The GLP certificate
is a testament of high quality research by way of thorough
SOP-driven practices by competent well-trained personnel
and systematic documentation. The GLP laboratories at
CSIR-IITR are designed as per Organization for Economic
Co-operation and Development (OECD) guidelines, which
make the integrity and quality of the laboratory data adequate
for regulatory submissions across the globle.

Good Laboratory Practice (GLP) is an internationally
accepted quality system concerned with the organizational
processes and the conditions under which pre-clinical health
and the environmental safety studies are planned,
performed, monitored, recorded, reported and archived. The
National and international regulatory authorities/agencies
require safety assessment data of all new products prior to
their launch into the market. GLP is a system, which has
been evolved by the OECD and is used for achieving such
safety goals.

Our GLP facility leverages in silico, in vivo and in vitro
models to enable safety of suitable products in pharma,
biotech and life science sectors. Our experienced team with
vast knowledge in the domain of toxicology, and advanced
technologies at the GLP Test Facility is committed to realize
its mission towards serving global needs in the area of
toxicology and biosafety. This facility has the distinciton of
being the only government laboratory with GLP
accreditation for ecotoxicology studies.

GLP Certified Studies
The following studies are conducted under certificate of
GLP compliance for various sponsors to meet the regulatory
requirements.

l Acute oral toxicity

l Acute dermal toxicity

l Sub-acut oral toxicity (14 or 28 days)

l Sub-acute dermal toxicity (14 or 28 days)

l Sub-chronic dermal toxicity (90 days)

l Sub-chronic dermal toxicity (90 days)

l Micronucleus assay (in vitro and in vivo)

l Chromosomal aberration test (in vitro and in vivo)

l Primary skin irritation test

l Skin sensitization test

l Environmental toxicity studies on aquatic & terrestrial
organisms (Earthworm and Fish)

Types of Chemicals/Materials for Toxicity Studies
l Industrial chemicals

l Agrochemicals

l Pesticides

l New chemical entities (NCE)

l Pharmaceuticals (Small molecules, Biosimilars,
Biotherapeutics, Vaccines and Recombinant DNA
products etc)

l Cosmetics

l Feed and Food additives

l Nanomaterials

l Medical devices

l Biomedical implants

l Veterinary drugs

l Nutraceuticals

l AYUSH products

Toxicity Testing : GLP Test Facility

Resources & Services
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Test Systems for the Studies
l Rat (Wistar)

l Mouse (Swiss albinor; CD-1; SKH-1; C57BL/6; BALB/
C)

l Rabbit (New Zealand White)

l Guinea Pig (Hartley)

l Aquatic and terrestrial organisms

l Cell lines (V79, CHO)

India has a full adherence member status of OECD’s Working
Grup on GLP. Hence, the toxicity/bio-safety data generated
for chemicals/formulations, pesticides, pharmaceuticals,
cosmetics, feed and food additives; from the GLP Test Facility
will be accepted as such by the regulatory authorities in
more than 90 countries including 34 OECD member countries
and all other associated non-member countries.

Studies under GLP Compliant Conditions
l Acute inhalation toxicity test

l Mucous membrane irritation test

l General reproductive performance screening test

l Teratogenicity test

l One generation reproductive toxicity

l Two generation reproductive toxicity

l Two year carcinogenicity study

l Ecotoxicity studies in Daphnia

Knowledge Resource Centre (Library & Information
Division) provides critical library and information support
to the scientific & technical staff, research fellows 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.

Information Resources: Presently, CSIR-IITR KRC is having
a collection as under:

i) English books: 8,832

ii) Hindi books: 840

iii) Bound volumes of journals:14,998

During the year, the centre acquired 79 books in Hindi.

Subscription: CSIR-IITR KRC is a member of National
Knowledge Resource Consortium (NKRC) through which
many common resources are accessible to our S&T staff.
The following e-journal platforms are subscribed by the
centre and NKRC:

Knowledge Resource Centre (KRC)
1. ScienceDirect/Elsevier: i) Food Chemical Toxicology,

ii) Free Radical Biology & Medicine, iii) Neuro
Toxicology, iv) Toxicology and Applied Pharmacology
and v) Toxicology; 2. Wiley Online; 3. Springer Online;
4. Nature Online; 5. OUP Online: i) Carcinogenesis, ii)
Journal of Analytical Toxicology and iii) Toxicological
Sciences; 6. ACS; 7. RSC; 8. T&F; 9. Science Online;
10. Annual Reviews: i) Annual Reviews in
Neurosciences, ii) Annual Reviews in Pharmacology
& Toxicology

2. E-Reference Collection: "Medicines Complete".

3. Online Book Series: "Methods in Enzymology".

Services: The services provided by the centre are as under:

i) Online document search: This service is provided
through LIBSYS (Library Management Software).

ii) Plagiarism detection service (PDS): using "Ithenticate"
software.

iii) Document delivery service (DDS) and publication
information service (PIS).
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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 (ISTAD) of CSIR and other international and
national agencies to organize visits/deputation of scientists
under 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,
prepares audit replies and arranges 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.

NABL Accredited Services
CSIR-IITR has been accredited by National Accreditation Board for Testing and Calibration Laboratories (NABL) since 2000
for biological and chemical testing. A number of studies as desired by the sponsoring agencies have been carried out. The
certificate is valid up to February 2018.

Research, Planning and Business Development
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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. The division plays an important role in
exhibiting the institutional achievements at various locations
in the country.

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
software development, maintenance and troubleshoot of
ICT infrastructure, such as Proxy, Gateway, SMTP, Antivirus,
Active directory Servers and Unified Threat Management
device. The new web site of the institute was launched by
Shri Ram Naik, Honorable Governor of Uttar Pradesh

Both campuses of the institute have campus wide Local
Area Network consisting of more than 350 nodes. The
network infrastructure is built from the combination of
optical fibre, UTP cables and switches. The internet access
is provided through a gateway using 100 Mbps NKN and
13 Mbps (1:1) radio links at the M.G. Marg Campus and 10
Mbps (1:1) radio link at the Gheru Campus. Multilayered
firewall, anti spam, intrusion prevention system and antivirus
solutions have been implemented for network security.
Aadhaar Enabled Biometric Attendance System has been
implemented for the regular staff.

Computer Center provides computer training to the staff
according to their needs. To promote use of Hindi on
computers, training programs and workshops are organized
on a regular basis. Centre continues to provide technical
support in the implementation and maintenance of Enterprise
Resource Planning applications. The staff of computer centre
also runs the Institute's Video Conferencing and multimedia
Facilities.

The staff of this facility continues to participate in the project
"Toxicity testing: GLP test facility" and shares
responsibilities related to Electronic Data Processing. The
tasks performed by the division include document control
and maintenance of hardware, software & network
infrastructure available in GLP certified divisions.

Animal Facility
The animal facility of CSIR-IITR is located at the Gheru
Campus of the institute. Services of the facility are available
to the institute and also to other Central / State Government
establishments and private organizations. The services
offered are broadly classified in the following categories:

1. Professional veterinary services provided to all animal
users as 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 and Forest, Animal Welfare
Board) Government of India.

4. Maintenance of breeding colony of different mice
strains, viz.,  C57BL/6 and CD-1.

5. Genotyping of Balb/c and 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. GLP and other toxicology / safety evaluation studies
for oral-dermal-reproductive-toxicity etc.

A view of animal house
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New Facilities and Capabilities
Major components of the unit includes nose only inhlation
tower, control unit, nebulizer, powder dispersion generator
(RBG 1000ID, PALAS), cascade impactor and photometer
based particle concentration counter, temperature, humidity,
CO, CO2 and O2 meters.  The whole body exposure unit is
also equipped with a nebulizer and air flow controller along
with facility for intermittent monitoring of parameters that
are required as per OECD Guidelines. The facility is now
capable of performing various types of preclinical and R&D
studies using nose only and whole body inhalation exposure
of liquid and powder aerosols in rats and mice.

High Throughput Real Time PCR Facility
For high throughput genomics and expression studies,
QuantStudio™ 12K Flex Real-time PCR System, a high end
real time PCR machine of Thermo Fisher Scientific has been
acquired. The facility created will help in high throughput
gene expression, microRNA and small noncoding RNAs,
SNP genotyping, protein analysis, protein thermal shift,
high resolution melt, copy number variation, pathogen
detection studies. The instrument has 6 fluorescence
channels and capability to generate 12,000 data points in a
single run. The instrument has different array blocks like
Open Array, TLDA array and 384 well block, which can be
used according to users' requirement. The machine also has
a robotic part, which helps in small volume accurate pipetting
and allows running several plates in a day. The machine can
also be used for digital PCR, which further increases the
precision and sensitivity of nucleic acid experiments. The
facility is very useful in conducting experiments in molecular
toxicology and biomarker studies.

Inhalation Toxicity Testing Facility
Inhalation is the primary route of exposure to foreign /
xenobiotics substances in paint, agrochemical and other
industries. In addition, it is also one of the exposure methods
for pulmonary delivery of pharmaceuticals. At our GLP
Facility, inhalation exposure system with multi-port nose
only inhalation chamber, whole body exposure chamber and
aerosol generators (ADI-DSI) has recently been installed.
This system enables us to perform various types of pre-
clinical tests through inhalation exposures on mice and rats.

QuantStudio™ 12K Flex Real-time PCR System

Standalone System for Zebra fish
The Ecotoxicology laboratory of the GLP Test Facility has
recently established a stand alone system for the breeding
and maintenance of Zebra Fish. It is a compact system which
houses a number of fish tanks that maintain constant micro-
environmental conditions in order to house Zebra fish or
other small teleosts. Clean water is supplied to the racks via
the supply pipe and waste water is drained and conveyed
back to the technical sump tank where the water goes through
a biological filter and a drum filter. Temperature, pH and
conductivity levels are checked by probes and, if necessary,A view of Mass dosing chamber with mass flow and nebulizer controller

Particle PALAS RBG 1000ID Dust Generator

A view of Nose Only Inhalation Tower with Control Unit, Particle
Counter and Cascade Impactor running with Nebulizer (ADI-DSI)
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adjusted and,
finally, water is
driven to the UV
lamp before being
conveyed back to
the rack ready to be
distributed to each
tank again. A pre-
determined quantity
of water inside the
system is
a u t o m a t i c a l l y
drained every day at
preset intervals and
replaced with fresh
reverse osmosis
water.

With a constantly
increasing list of
pollutants being
released into the
environment, the
need for monitoring
and assessing the
impact of such
pollutants is the
need of the hour.
The Zebra fish is a
well established and
widely accepted
model system for monitoring aquatic environment. The small
size, low maintenance cost, robust adaptability and short
breeding cycle make the Zebra fish an ecotoxicology testing
tool. In addition, its high fecundity, and transparent embryos
also facilitates the application of transgenic technology to
monitor environment pollutants like toxic heavy metals,
endocrine disruptors, organic pollutants etc.

New capabilities and expertise generated
1. Development of eco-fr iendly and precise

microextraction techniques for the analysis of

(i) Polycyclic aromatic hydrocarbons (PAHs), their
nitro and hydroxyl metabolites in human urine

(ii) Multiclass residue analytes (pesticides,
plasticizers, phthalates, pharmaceuticals and
personal care products) analysis in river water
samples.

(iii) Nineteen antibiotics in waste water samples.

(iv) Fifteen neurotransmitters (choline, acetyl
choline, dopamine, dopac, seratonin, GABA,

homovanillic acid, glutamic acid, aspartic acid,
glycine, epinepherine, nor-epinepherine,
histamine, phenylamine and L-DOPA) in rat
brain, plasma and cell sample.

(v) Pesticides in alcoholic and non-alcoholic drinks
with aid of experimental design.

(vi) Bisphenols in thermal papers

(vii) Glucocorticoids in hospital waste water.

2. River water functional metagenome analysis for five
major rivers of India was carried out for the first time.
Next generation sequence for microbiome analysis was
done to generate a metadata of 5-6 GB for each sample.
In a major capability generation in the institute,
handling large metagenome based data, the laboratory
acquired capabilities on MEGAN6 alignment tool,
ARG's-OAP Galaxy pipeline and other custom
bioinformatics scripts. This new capabilities
developed are helpful to provide data for "Namami
Gange" initiative by the Government of India.

3. The human gastrointestinal tract is the host to 100
trillion gut microbes which are mostly represented by
approximately 500-1000 species of bacteria. It is now
well established that dietary habits influence the gut
microflora, which in turn affects the host metabolism
and contributes to associated pathological
conditions, such as obesity, diabetes and
cardiovascular disease. The GI tract is the primary
site which gets exposed to xenobiotics. Given the
widespread distribution and contamination of heavy
metals, there is a need to elucidate the effects of these
pollutants on gut microbiome. We, for the first time,
used deep sequencing based method to study the
perturbations in gut microflora exposed to heavy
metals and fungal infections. These capabilities will
enable scientists to understand the gut microflora
dysbiosis in response to environmental pollutants,
thus establishing gut microflora based test model for
studying metal toxicity to safeguard human health.

4. Sample characterization techniques: ATR-FTIR, BET
surface area analyzer, STA (thermogravimetric
analyzer), UV Photo-reactor (photodegradation of
dyes/organics) at IITR Gheru campus.

5. Synthesis of nano-cargo for cancer therapeutics

6. Nano-scaffold for bone regeneration

7. Polymer stabilized mono, bi-metallic nano-particles
and quantum dots synthesis

8. Synthesis of nano-pesticides for controlled release
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Coordinator : Dr N. Manickam

Co-coordinators : Dr Satyakam Patnaik and Dr Smriti Priya

Executive Consultant: Ms Swati Shrivastava

Under the aegis of the Academy of Scientific & Innovative
Research (AcSIR), the Ph.D. programme at CSIR-Indian
Institute of Toxicology Research (CSIR-IITR) is aimed to
create highest quality personnel with multidisciplinary
knowledge in the field of toxicology and associated areas of
science and technology. AcSIR-Ph.D. programme in
Biological Sciences and Chemical Sciences at CSIR-IITR
provides state-of-the-art research facilities and a unique
platform for research and innovation in toxicological
sciences. The programme aims to strengthen the required
skills and capabilities among Ph.D. students under the
mentorship of leaders in the field of toxicology along with
discipline-specific research skills, This structured
programme supports the development of personal and
professional competencies of the students. This programme
offers exciting opportunities to the candidates holding
Master's degree with a valid fellowship (UGC/CSIR-NET/
DBT/ICMR/DST-INSPIRE or any other equivalent
fellowship), having a keen aptitude and scientific
inquisitiveness for pursuing advanced scientific research
of global standards.

The AcSIR PhD programme in CSIR-IITR started in January
2011 and since then, 159 students have been enrolled and
40 students (34 in biological and 6 in chemical sciences)
have completed Ph.D. successfully. Every year, hundreds
of young enthusiastic candidates apply for few available
seats and undergo rigorous screening and interview process.
AcSIR-IITR Ph.D. students are expected to acquire a total
of 20 credits (12 credits from the course work, 4 credits from
project proposal writing and the remaining 4 credits from
CSIR-800 project related work) prior to submission of their
thesis.

In the August, 2016, session of AcSIR-IITR Ph.D.
programme,  following 12 credits courses were offered in
Biological Sciences: Computation/Bioinformatics, Basic
Chemistry, Research Methodology:Communication/Ethics/

AcSIR Ph.D. Programme at CSIR-IITR
Safety,  Biotechniques/Instrumentation, Xenobiotic
Interaction and Response, Stem cells Regeneration and
Aging, Seminar, Target Organ Toxicity, Nanomaterial
Toxicology, Model Systems in Toxicological Research,
Chemical Carcinogenesis in Chemo Prevention and Genes,
Environmental Diseases and Environmental Toxicology.

Experienced faculty of CSIR-IITR teaches the courses every
year. Fifty seven scientists have been recognized as faculty
of AcSIR-IITR till March 2017. Seventeen students were
enrolled during the January/August 2017.

During the last academic year, 24 students completed their
course work, while 15 students finished their comprehensive
examinations as well.  Further, 10 students have submitted
their thesis after acquiring the necessary 20 credits.
Furthermore, 14 students successfully defended their theses
and were awarded by Provisional Doctoral degrees. Their
Ph.D. degrees shall be conferred at the forthcoming
Convocation ceremony of AcSIR. CSIR-IITR graduates have
been successful in getting reputed post-doctoral fellowships
in US and European universities, jobs in Government
Institutions/Departments and leading private sector
companies.

In order to promote research in science and technology that
has a bearing on social, economic, cultural and intellectual
welfare of the 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'. Some of the targeted
issues include deteriorating water quality (drinking water
as well as groundwater), over-use of plastics, malnutrition,
tobacco usage, groundwater contamination due to exposure
to industrial wastes (fertilizer industry and pharmaceutical
industry), high pesticide usage, poor sanitation facilities,
microbial contamination in the water of river Gomti (one of
the tributaries of the river Ganges), food adulteration and
poor hygiene. Sizable members of villages have been covered
under this programme, wherein village population has been
educated for proper disposal of wastes, taking preventive
measures against exposure to harmful chemicals and general
hygiene for better health care.

Human Resource
Development
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Skill India Initiative 
Programme

Professor R. Kumar, Chairman, CSIR-IITR 

Research Council, inaugurated a six week 

t r a i n i n g  p r o g r a m m e  o n  " A d v a n c e d  

instrumentation for monitoring and analysis of 

environmental pollutants" under "Skill India" 

initiative programme on April 28, 2017. A 

number of Research Council members, Dr B. 

Sesikeran, Professor T.P. Singh, Dr Rajesh 

Kapur and Professor Alok Dhawan, Director, 

CSIR-IITR, were also present.

In this six week hands-on training programme 

(May 01-June 09, 2017), 26 graduate students 

took part to sharpen their skills in environmental 

toxicology area and testing of environmental 
Professor Alok Dhawan during his welcome address.

Inauguration of Skill India Programme by Professor R Kumar, Chairman, Research Council, CSIR-IITR. Sitting on the dais (L-R): Professor T. P. 
Singh, Member Research Council, Dr B. Sesikeran, Member, Research Council, Prof. R. Kumar, Professor Alok Dhawan, Director, CSIR-IITR, 
Dr Rajesh Kapur, Member, Research Council and Dr D. Kar Chowdhuri, Secretary, Research Council, CSIR-IITR.
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Skill India Initiative Programme

pollutants. During the valedictory function on June 09, 2017, Professor Alok. Dhawan, Director, CSIR-IITR, gave away the 

certificates to the students along with CDs containing all the course materials. A number of Lucknow based private 

environmental laboratories, namely, Ecomen, Prakriti, Sawen, K.K. Environment Solutions and Environmental 

consultants, and representatives from Uttar Pradesh Pollution Control Board (UPPCB) and Central Pollution Control Board 

(CPCB) interacted with the trainees for their placement. They also discussed on the increasing environmental pollution, 

climate change and mitigation measures to reduce the pollution load. 

Professor R. Kumar, Chairman, Research Council, CSIR-IITR, inaugurating the programme.

Professor T.P. Singh, Member, Research Council, CSIR-IITR, addressing the participants.
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Professor R. Kumar, Chairman, Research Council, CSIR-IITR, addressing the participants (Top); Professor Alok Dhawan, Director, CSIR-IITR, 
Lucknow, addressing the participants (Middle) and a group photograph of the participants with the dignitaries (Above).



Skill India Initiative Programme: Resource persons with the participants (Top and two middle rows); Professor Alok Dhawan and resource 
persons with the participants (Above).
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Professor Alok Dhawan, Director, CSIR-IITR (Centre), Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR (Left) and Dr D. Parmar (Right), Chief 
Scientist, CSIR-IITR & Head, HR cell, during the inaugural session.
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Skill Development Course on
Computational Predictive Biology
and Bioinformatics
CSIR-IITR successfully conducted a Skill Development Course on "Computational Predictive 

Biology and Bioinformatics" from July 24-August 11, 2017. Professor Alok Dhawan, Director, 

CSIR-IITR, inaugurated this training programme on July 24, 2017, under "Skill India Initiative" 

programme. Dr Devendra Parmar, Chief Scientist & Chairman, HR Cell, CSIR-IITR and

Dr R. Parthasarathi, Course Coordinator, CSIR-IITR, were also present. Realizing the dearth of 

trained manpower in pharma and allied industries, informatics and scientific computing and 

Contract Research Organizations (CROs), CSIR-IITR offered this course. Professor Alok Dhawan 

said that though a relatively new discipline, Computational Predictive Biology and Bioinformatics 

is emerging as a key element for biomedical research and showing excellent potential for 

translational research. This course was envisaged in creating a unique, broad and interdisciplinary 

view of biocomputing and information technology. The programme aimed to target individuals in 

science, industry, agriculture and medicine who wish to acquire professional skills in highly 

specialized inter-disciplinary areas of computational biology, genomics, bioinformatics, drug 



discovery, database management, high 

performance computing and predictive 

toxicology. On the occasion of completion  

of programme, 11 participants from various 

fields actively participated to sharpen their 

skills in the areas defined above. Apart from 

the lectures and practical sessions, various 

scientific software industries like Vlife, 

Microsoft, Schrodinger and Scube, New 

Delhi, interacted with the students and 

presented the recent trends in the field on 

modeling and simulations, data mining, big 

data analysis, various bioinformatics tools 

and interacted with the students during the 

course period. Professor Alok Dhawan, 

Director, CSIR-IITR, congratulated the 

participants and wish them better future. 

Also present on the occasion was

Dr Devendra Parmar, Chief Scientist & 

Chairman, HR Cell, CSIR-IITR and Dr R. 

Parthasarathi, Course Coordinator, CSIR-

IITR. Finally, certificates along with the 

course work materials were distributed 

among the students.

Faculty of CSIR-IITR addressing the participants.
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An interactive session.

Participants with Professor Alok Dhawan, Director, CSIR-IITR and Dr D. Parmar, Chief Scientist, CSIR-IITR and Dr R. Parthasarathi, Scientist 

Fellow, CSIR-IITR.
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Skill India Initiative Programme on
Basic and Advanced Tools in 
Microbiology and Molecular Biology
An integrated Skill India Initiative programme on “Basic and Advanced Tools in Microbiology and Molecular Biology” was 

inaugurated today by Padma Shri Dr Nityanand, Former Director, CSIR-CDRI, at CSIR-IITR, Lucknow, on September 5, 

2017. This certificate course continued for three weeks till September 27, 2017. Professor Alok Dhawan, Director CSIR-

IITR congratulated the the participants for the completion of the course and distributed certificates to the students in the 

valedictory function. The event also witnessed the presence of Dr Devendra Parmar, Chief Scientist and Chairman, HR Cell, 

CSIR-IITR and Ms Preeti Chaturvedi, Scientist, CSIR-IITR and Course Coordinator.

Inaugural function of Skill India Programme; On the dais sitting (L-R): Ms Preeti Chaturvedi, Scientist, CSIR-IITR, Dr Poonam Kakkar, Chief 
Scientist, CSIR-IITR, Professor Alok Dhawan, Director, CSIR-IITR, Padma Shri Nityanand, Former Director, CSIR-CDRI and Dr N. Manickam, 
Senior Principal Scientist, CSIR-IITR.
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Professor Alok Dhawan, Director, CSIR-IITR (Top) and Padma 
Shri Dr Nityanand, Former Director, CSIR-CDRI (Above), 
addressing the participants. 

Professor Alok Dhawan and Dr D. Parmar interacting with the participants.



Participants with the dignitaries and resource persons.
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Jigyasa Initiative

Be a Scientist: One Day
Workshop for Students
CSIR-IITR organized a one day workshop on “Be A Scientist” for school students from 8th-12th 

standard on May 18, 2017. More than 130 students from 20 schools attended the workshop. Dr 

Devendra Parmar, Chief Scientist, and Chairman, HR Cell, CSIR-IITR, welcomed the gathering and 

spoke about the programme CSIR Jigyasa initiatives for school kids on science outreach. Professor 

Alok Dhawan, Director, CSIR-IITR, addressed the student scientists of the day with inspirational 

thoughts and motivation to pursue a career in science and do translational research that will be 

beneficial to the society. Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR and Coordinator of the 

event, proposed a vote of thanks and acknowledged Indian National Science Academy, The National 

Academy of Sciences, Allahabad and Uttar Pradesh Academy of Sciences for sponsoring the event. 

Professor Alok Dhawan, Director, CSIR-IITR and Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR, during the inauguration.



Students with their teachers.
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Students and teachers from city-based 

schools visited advanced imaging-, 

computational toxicology-, translational-, 

food toxicity- and molecular biology-

facility and interacted with the scientists 

and research scholars of the institute. 

Students had hands-on experience on DNA 

isolation, building and visualizing 

molecules and chemicals, detecting 

adulteration/contamination in oil and 

electron microscopy.

Professor Alok Dhawan, Director, CSIR-IITR, addressing the students.
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Dr Mohan Kamthan and Dr Manoj Kumar, CSIR-IITR, interacting with the students.

Couple of school students being clicked as budding scientists.



Students listening to Dr R. Parthasarathi 
(Top), students trying their hands in some 
experiments (Right) and Professor Alok 
Dhawan (Below) giving a lecture to the 
students.

Jigyasa Initiative: Workshops for School Students & Undergraduates
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Students with the dignitaries.
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EMERGE

Empowering Undergraguates
CSIR-IITR took an initiative to organize a Hands-on workshop for empowering under graduates 

“EMERGE 2017” to enrich their theoretical as well as practical knowledge on in the areas of 

Molecular Biology, Nanotechnology, Advanced Microscopy and Bioinformatics  during July18-20, 

2017. Dr Parthasarathi Ramakrishnan, Coordinator of the workshop welcomed the students while 

inaugural remarks were given by Dr Poonam Kakkar, Chief Scientist, Dr D. Kar Chowdhuri, Chief 

Scientist, Dr Devendra Parmar, Chief Scientist and Chairman, HR Cell, CSIR-IITR. The participants 

were encouraged to pursue science with passion and innovate technologies to solve societal needs. All 

four workshops ran in parallel under the expert guidance of CSIR-IITR scientists: Dr V.P. Sharma, Dr 

Raviram, Dr Raja Gopal, Dr Alok Pandey, Dr Amit Kumar, Dr Vikas Srivastava, Dr Satyakam 

Patnaik, Dr Manoj Kumar, Dr Neeraj Kumar Satija, Dr Pradeep Kumar Sharma and a technical team 

comprising Dr P.N. Saxena, Mr Puneet, Mr Jai Prakash and Ms Nidhi Arjaria. Student participants 

engaged themselves on various advanced tools and techniques currently used in the field of life 

science and nanotechnology research. A valedictory function was held on July 20, 2017. Dr Poonam  

Kakkar, Chief Scientist and Dr Devendra Parmar, Chief Scientist and Chairman, HR Cell, CSIR-IITR 

Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR, giving the genesis of the programme.

Jigyasa Initiative: Workshops for School Students & Undergraduates
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gave away the certificates to the students. Students from various Colleges Isabella 

Thoburn College, National P.G. College, Integral University, Central Institute of Plastic 

Engineering and Technology, Lucknow, Amity University, Noida, Madan Mohan Malviya 

University of Technology, Gorakhpur, and University of Petroleum & Energy Studies 

(UPES), Dehradun have participated and they gained theoretical as well as practical 

knowledge in the areas of molecular biology, nanotechnology, advanced microscopy and 

bioinformatics. Dr R. Parthasarathi, Coordinator of the event, addressed that EMERGE 

2017 workshop is one of the several initiatives from Centre for Innovation and Translation 

Students and Resource persons of the Institute during an interactive session.

(L-R) Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR, Dr Poonam Kakkar, Chief Scientist, CSIR-IITR
and Dr Devendra Parmar, Chief Scientist, CSIR-IITR, interacting with the students.
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Research (CITAR), CSIR-IITR, to begin with very broad, highly demanding subjects 

and ever advancing techniques for undergraduate students. This workshop provided a 

strong founding platform for the students to relate during the process of their higher 

education and research. 

Scientists and students during an interactive session.
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Students interacting with the faculty of CSIR-IITR. 
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Resource persons explaining the details of experiments in the student.

Interactive session among the students and the faculty.
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Faculty and participants during the programme.
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Empowering Pupil
Innovation and Creativity (EPIC)

Young Scientist Competition and Budding Innovator Camp was kick started at CSIR-IITR on  May 29, 2017 for school 

students under the Empowering Pupil Innovation and Creativity (EPIC). This programme was a part of CSIR “Jigyasa” 

initiative on science outreach to inspire and motivate the youth to develop innovative scientific thought process.  The 

selected students from various schools in Lucknow and Kanpur presented their innovative proposal to the mentor team 

chaired by Professor Alok Dhawan, Director, CSIR-IITR, Dr Raj Mehrotra, Director, Regional Science City, Lucknow and 

members of CSIR-IITR Dr Mukul Das, Dr K.C. Khulbe, Dr R. Parthasarathi, Dr Sandeep Shrama and research scholars.  

These budding scientists will pursue their innovation under the training and guidance of the CSIR-IITR scientists.  This is 

expected to come out with innovative technological solutions under the national mission programmes such as Swachh 

Bharat, Swashta Bharat, Startup India and Make in India.

Inaugural session of EPIC: Professor Alok Dhawan, Director, CSIR-IITR, addressing the students.

Jigyasa Initiative: Workshops for School Students & Undergraduates
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Professor Alok Dhawan speaking on the occasion.
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Students discussing their ideas.



Students presenting their idea and project proposals.

Jigyasa Initiative: Workshops for School Students & Undergraduates
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Professor Alok Dhawan with the students.

Dr R. Parrthasarathi explaining drinking water technologies developed by CSIR-IITR.
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Workshops

th18  Indo-US Flow Cytometry
Workshop

thCSIR-IITR, Lucknow hosted and organized 18  Indo-US Flow Cytometry Workshop “Flow Cytometry in Nanomaterial 

Toxicology” during February 22-24, 2017. The workshop which had 12 participants from different universities and 

institutes was inaugurated by Professor Alok Dhawan, Director of the institute. A number of renowned national and 

international resource persons gave lectures and demonstrated different techniques/assays pertaining to nanomaterials 

toxicity before the participants concurrent with interactive sessions. The workshop concluded on February 24, 2017.  

Inaugural function; Sitting on the dais (L-R): Professor Alok Dhawan, Director, CSIR-IITR, Dr S. Srikanth, Former Director, CSIR-NML, 

Jamshedpur and Dr Alok Kumar Pandey, Senior Scientist, CSIR-IITR.



Interactive sessions among the participants and speakers.
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Workshop on Synthesis
Characterization and Safety
Assessment of Nanomaterials

CSIR-IITR organized a Workshop on Synthesis, Characterization and Safety 
thAssessment of Nanomaterials from March 22-25, 2017 under aegis of a 12  Five 

year network programme, NanoSHE and as a part of CSIR Platinum Jubilee 

celebration. The objective of the workshop was to provide hands-on training on 

some of the most relevant assays for the safety/toxicity evaluation of 

nanomaterials. Students and faculty from different leading institute/academia like 

IIT-Kanpur, Banaras Hindu University, CSIR-CIMAP, had participated in this 

workshop. Industrial resource persons also showcased their latest products for their 

applications in different assays. 

Sitting on the dais (L-R): Dr Alok Kumar Pandey, Senior Scientist, CSIR-IITR, Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR, Dr P.S. 
Chauhan, Former Head, Cell Biology Division, BARC, Mumbai, Professor Alok Dhawan, Director, CSIR-IITR, and Dr Styakam Patnaik, 
Scientist, CSIR-IITR.



Professor Alok Dhawan (top and middle) addressing the participants and staff and Dr Alok kumar Pandey giving the genesis of the workshop.

Dignitaries releasing the workshop manual.
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A section of the audience.

A group photograph of the participants with dignitaries and resource persons.

Resource persons interacting with the participants
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Resource persons interacting with the participants

Valedictory function of the workshop
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Workshop on
Flow Cytometry and
High Content Imaging
CSIR-IITR organized a 3-day (August 30-September 01, 2017) workshop on "Flow Cytometry and High Content Imaging" 

which was aimed to provide hands-on experience in flow cytometry and high throughput image analysis and use of these 

techniques in toxicology, drug development as well as basic research. Prof. Alok Dhawan, Director, CSIR-IITR, 

inaugurated the workshop that had 40 participants from different universities and institutes of the country. The valedictory 

function was held on September 01, 2017, wherein, after an interactive session, certificates were distributed by Professor 

Alok Dhawan, Director of the institute. 

Inaugural function; Sitting on the dais (L-R): Dr Sanjay Yadav, Scientist, CSIR-IITR, Dr Nandini P. Basak, Applicant Scientist, Thermo Fisher 
Scientific, India, Professor Alok Dhawan, Director, CSIR-IITR, Dr D. Parmar, Chief Scientist, CSIR-IITR, Dr D. Ghosh, Scientist, CSIR-IITR, 
On Podium: Dr Smriti Priya, Scientist, CSIR-IITR.
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Interactive session among participants and resource persons.
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Dr Nandini P. Basak, addressing the participants.

Professor Alok Dhawan, Director, CSIR-IITR, 

addressing the participants.

A group photograph of the participants with the resource persons.
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UK-India Education Research 
Initiative (UKIERI) Workshop

The institute organized a UK India Education Research Initiative (UKIERI) pre-bid workshop on September 

19, 2017 to help potential applicants understand the UKIERI application process for the current year call. 

Scientists, professors, NGOs, and research scholars from several institutions in Lucknow, U.P. and other 

states have attended the workshop. The workshop participants acquired information on opportunities 

between India and the U.K. collaboration as an individual/institution, application and evaluation process. 

Ms Deepti Singh from the British Council, New Delhi, presented the details about the programme at the 

workshop and also explained different aspects of the process including objective, milestone, outcome, and 

financial components. Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR, shared his experience as a UK-

IERI Major Research project awardee. Professor Alok Dhawan, Director, CSIR-IITR, appreciated the 

information provided by Ms Deepti Singh and the initiative of the British Council. He shared his own 

experience and long term collaboration between India-UK university/institute, and interacted with the 

participants during the question-answer session.

Professor Alok Dhawan, Director, CSIR-IITR (Centre), Ms Deepti Singh, British Council (Right) and Dr D. Kar Chowdhuri, Chief Scientist, 
CSIR-IITR (Left) during the inaugural function.
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Ms Deepti Singh, British Council being felicitated by Professor Alok Dhawan, Director, CSIR-IITR.

Interactive session during the workshop.



International Symposium on
Environmental Pollution:
Challenges and Strategies
The institute organized and hosted the International Hindi Symposium “Environmental Pollution: Challenges and 

Strategies” from October 11-13, 2017, in Lucknow along with Nagar Rajbhasha Karyanvayan Samiti, Lucknow. The 

Chief Guest, Professor Madan Lal Brahm Bhatt, Vice Chancellor, King George's Medical University, Lucknow, 

inaugurated the symposium. Dr Alok Kumar Pandey, Coordinator of the Symposium, welcomed the gathering and 

Dr Yogeshwer Shukla, Chairman, Organizing Committee, gave a brief introduction of the Symposium and stressed 

upon the fact that the aim of this conference is to spread awareness in order to keep the environment clean. Dr 

Ashwini Dutt Pathak, President, Nagar Rajbhasha Karyanvayan Samiti and Director, Indian Institute of Sugarcane 

Research, Lucknow, asserted that use of chemical fertilizers have created many problems for environment and 

health. The Chief Guest, Dr Bhatt said that man's lifestyle is the main reason for pollution and therefore, a lifestyle be 

adopted that does not create pollution. On this occasion, the honourable Chief Guest released the souvenir of the 

symposium. Professor Alok Dhawan, Director, CSIR-IITR, in his Presidential Address, emphasized in finding out 

the technical and scientific solutions to mitigate pollution and scientists have to take it as a challenge. Through this 

symposium, a serious effort is being made to inform the common man about environmental conservation and 

pollution mitigation.

CSIR-IITR Annual Report 2016-17

Lightening of the lamp by the dignitaries during the inaugural function.



Dignitaries on the dais (Top L-R); Mr C.M. Tewari, Hindi Officer, CSIR-IITR, Dr A. K. Pandey, Senior Scientist, CSIR-IITR, Dr A.N. Pathak, 
Director, Indian Institute of Sugarcane Research, Lucknow, Professor M.L.B. Bhatt, Vice Chancellor, KGMU, Lucknow, Professor Alok 
Dhawan, Director, CSIR-IITR, Dr Y. Shukla, Chief Scientist, CSIR-IITR, and Dr R.K. Chaturvedi, Senior Scientist, CSIR-IITR (Top). Professor 
M.L.B. Bhatt, Vice Chancellor, KGMU, Lucknow, being welcomed by Professor Alok Dhawan, Director, CSIR-IITR (Middle) and Professor 
MLB Bhatt addressing the gathering (Above).
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There were more than 30 lectures presented in five sessions during the 
three day symposium. Some key lectures were given by eminent 
speakers in their respective fields. Dr Anupama Kumar, Australia 
delivered a talk on "Micropollutants: The hidden hazards in water" and 
Professor Suryakant, KGMU, Lucknow delivered a talk on "Air 
Pollution and Health". Dr R.C. Murthy delivered his talk on the 
developed technologies of CSIR-IITR and technologies for the future. 
He further added that people should reap benefit of the technologies 
developed by the institute like O-Neer, Argemone kit and CD strip. Dr 
Ajay Raj Bhandari from Nepal gave a talk on the condition of air 
pollution and strategies. He blamed the location and weather pattern for 
worsening the air quality of Kathmandu valley in Nepal. Dr K.K. 
Banaudha, George Washington University, USA, discussed through 
video conferencing about the challenges of food security and nutrition at 

global and regional level. Dr 
Imtiyaz Siddiqui, University of 
Wisconsin, USA, gave a talk 
through video conferencing on 
bioactive food components. Dr 
Poonam Kakkar, Chief Scientist, 
CSIR-IITR, Lucknow delivered 
a special  lecture on the 
achievements of CSIR-IITR.  
During the valedictory function, 
Dr Ashok Jahnvi Prasad, Former 

Professor Alok Dhawan, Director, CSIR-IITR (Top) and Dr A.D. Pathak, Director, Indian Institute  of Sugarcane Research, Lucknow (Middle) 
addressing the gathering and Dr R.K. Chaturvedi, Senior Scientist, CSIR-IITR (Above)  proposing a vote of thanks.



Dignitaries releasing the abstract book of the conference (Top); Professor M.L.B. Bhatt, Vice Chancellor, KGMU, Lucknow being felicitated by 
Professor Alok Dhawan, Director, CSIR-IITR (Above).

113



CSIR-IITR Annual Report 2016-17

Distinguished speakers being facilitated by the chairpersons of the respective sessions and interactive session during the poster presentation by the 
participants.
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U.N./ WHO Consultant, was the 
Chief Guest, who during his address, 
suggested to fill the gap between 
b io logy  and  chemis t ry.  Dr  
Yogeshwer Shukla summarized the 
three day symposium. Professor 
A l o k  D h a w a n ,  d u r i n g  h i s  
Presidential Address, stated that 
recommendations from symposium 
outcome will be sent to the related 
governmental departments for 
future course of action. Dr Alok 
Kumar Pandey told that more than 
100 scientists and research scholars 
from different labs of CSIR, 
research institutes and universities 
from all over India and abroad 
participated in the event. He further 
added that outcome from the 
meeting will help in awakening the 
society about the prevention of 
pollution through extensive use of 
Hindi language.

Distinguished speakers and their felicitation by the chairpersons and section of audience.
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Valedictory function of the conference; Dignitaries on the dais (L-R): Dr A.K. Pandey, Senior Scientist, CSIR-IITR, Professor Alok Dhawan, 

Director, CSIR-IITR, Dr Ashok Jahnvi Prasad, Former UN/WHO Consultant, Dr Y. Shukla, Chief Scientist, CSIR-IITR and Dr K.M. Ansari, 

Scientist, CSIR-IITR (Top). Dr Ashok Jahnvi Prasad being welcomed by Professor Alok Dhawan (Above).
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Professor Alok Dhawan (Top) and Dr Ashok Jahnvi Prasad (Above) addressing the gathering.
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Dr Ashok Jahnvi Prasad being felicitated by Professor Alok Dhawan.

Group Photograph of the participants with the dignitaries.
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Golden Jubilee Annual Day
CSIR-IITR celebrated its Golden Jubilee Annual Day on November 14, 2016. Hon'ble Governor of Uttar Pradesh, Shri Ram 

Naik, was the chief guest of the function. Hon'ble Governor gave the presidential address and congratulated the CSIR–IITR 

family on the important milestone while simultaneously urging the institute not to rest on past laurels. He emphasized that 

the institute should expand its R&D base for the benefit of common man through solution driven problems pertaining to 

environment and health. This can be impacted better if the message is spread through the language spoken by common man. 

Professor Brian Cantor, Vice Chancellor, University of Bradford, United Kingdom, was the guest of honour. While 

delivering the foundation day address, Professor Cantor touched upon the fact that both the institutes have a lot in common 

in their goal of societal service which can be exemplified by quality human resource generation through CSIR-IITR-

University of Bradford joint Ph.D. programmes, exchange of scientific man power and development of collaborative 

projects. In this regard, he apprised the gathering that a MoU has been signed to foster and fast track the initiatives. Professor 

Alok Dhawan, Director of the institute, welcomed the gathering and presented the annual report of the institute for the year 

2015-2016. He enumerated several notable contributions of the institute in the year gone by and said that it was a moment to 

rededicate oneself to fulfilling the mission of the institute. A book on Comet assay, Annual report 2015-16, Post monsoon 

Environmental Monitoring report and Pamphlets on health of women and environment were also released

Hon'ble Governor, Uttar Pradesh, Shri Ram Naik lighting the lamp; Professor Brian Cantor, Vice-Chancellor, Bradford University, UK (Centre) and 

Professor Alok Dhawan, Director CSIR-IITR to the right.
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Professor Alok Dhawan, Director, CSIR-IITR, presenting the Annual Report; Sitting on the dais (L-R): Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR, 
Hon'ble Governor, Uttar Pradesh, Shri Ram Naik, Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK, Dr D. Parmar, Chief Scientist, 
CSIR-IITR.

Professor Alok Dhawan, Director, CSIR-IITR, 
welcoming Shri Ram Naik. Hon'ble Governor, Uttar 
Pradesh, by presenting a rose to him.
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Release of Annual Report of CSIR-IITR by Hon'ble Governor, Uttar Pradesh, Shri Ram Naik (Centre); Professor Alok Dhawan, Director, CSIR-IITR (To 
his right), Professor Brian Cantor, Vice-Chancellor, Bradford University, UK (To his left), Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR (Far left),
Dr D. Parmar, Chief Scientist, CSIR-IITR (Far right).

Release of Research Papers of CSIR-IITR (2015-16) by Hon'ble Governor, Uttar Pradesh, Shri Ram Naik (Centre); Professor Alok Dhawan, Director, 
CSIR-IITR (To his right), Professor Brian Cantor, Vice-Chancellor, Bradford University, UK (To his left), Dr D. Kar Chowdhuri, Chief Scientist, CSIR-
IITR (Far left), Dr D. Parmar, Chief Scientist, CSIR-IITR (Far right).
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Professor Alok Dhawan, Director, CSIR-IITR, felicitating Shri Ram Naik, Hon'ble Governor, Uttar Pradesh; Also present is Professor Brian Cantor, 
Vice-Chancellor, University of Bradford, UK (Right).

Professor Brain Cantor, Vice 
Chancellor, University of Bradford, 
UK, being facilitated by Shri Ram 
Naik, H'onble Governor, Uttar 
Pradesh; Also present is Professor 
Alok Dhawan, Director, CSIR-IITR 
(Left).

Golden Jubilee Annual Day Celebrations
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Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK, addressing the gathering during the

Golden Jubilee Annual Day Celebrations of CSIR-IITR.
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Hon'ble Governor of Uttar Pradesh, Shri Ram 
Naik (Centre), releasing the Public 
Awareness Folders of CSIR-IITR. Present on 
the occasion are Professor Brian Cantor, 
Vice-Chancellor, University of Bradford, UK 
(Right), Professor Alok Dhawan, Director, 
CSIR-IITR (Left), Dr D. Kar Chowdhuri (Far 
left) and Dr D. Parmar (Far right).

Hon'ble Governor of Uttar Pradesh, Shri Ram 
Naik (Centre), releasing the publications of 
CSIR-IITR. Present on the occasion are 
Professor Brian Cantor, Vice-Chancellor, 
University of Bradford, UK (Right), 
Professor Alok Dhawan, Director, CSIR-
IITR (Left), Dr D. Kar Chowdhuri (Far left) 
and Dr D. Parmar (Far right).

Hon'ble Governor of Uttar Pradesh, Shri Ram 
Naik (Centre), releasing the Environmental 
Status Report (Post-monsoon) of Lucknow 
city prepared by CSIR-IITR. Present on the 
occasion are Professor Brian Cantor, Vice-
Chancellor, University of Bradford, UK 
(Right), Professor Alok Dhawan, Director, 
CSIR-IITR (Left), Dr D. Kar Chowdhuri (Far 
left) and Dr D. Parmar (Far right).



Hon'ble Governor of Uttar Pradesh, Shri Ram Naik (Centre), releasing the book 'The Comet Assay in Toxicology'  Edited by Professor Alok Dhawan and 
Professor Diana Anderson. Present on the occasion are Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK (Right), Professor Alok 
Dhawan, Director, CSIR-IITR (Left), Dr D. Kar Chowdhuri (Far left) and Dr D. Parmar (Far right).

Shri Ram Naik, Hon'ble Governor 
of Uttar Pradesh, being presented 
with a copy of the book 'The 
Comet Assay in Toxicology'  by 
Professor Alok Dhawan (Right) 
and Professor Diana Anderson 
(Left). Also present is Professor 
Brian Cantor, Vice-Chancellor, 
University of Bradford, UK 
(Left).
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Hon'ble Governor of Uttar Pradesh, Shri 
Ram Naik, felicitating the employees of 
the institute for their distinguished 
services (Clockwise), Shri B K Jha, Shri 
Mohd Javed, Shri Kalimuddin and Shri 
Suresh Kumar Naryani. Also present are 
Professor Alok Dhawan, Director, 
CSIR-IITR and Professor Brian Cantor, 
Vice-Chancel lor,  Universi ty  of  
Bradford, UK.

Shri Ram Naik, Hon'ble Governor of Uttar Pradesh, (Centre), inaugurating the Website of CSIR-IITR; 
Present on the occasion ere Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK 
(Right), Professor Alok Dhawan, Director, CSIR-IITR (Left), Dr D. Kar Chowdhuri (Far left) and Dr D. 
Parmar (Far right).



Signing of Memorandum of Understanding between the University of Bradford, UK and CSIR-IITR; (L-R): Professor Brian 
Cantor, Vice-Chancellor, University of Bradford, UK and Professor Alok Dhawan, Director, CSIR-IITR.

Exchange of MoU between Professor Alok Dhawan and Professor Brian Cantor in the presence of Shri Ram Naik , Hon'ble Governor of Uttar Pradesh.
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Hon'ble Governor of Uttar Pradesh, Shri Ram Naik, addressing the gathering.

Dr D. Parmar, Chief Scientist, CSIR-IITR, introducing the dignitaries.



CSIR-IITR Research fellows and staff singing the CSIR-IITR Kulgeet.

Guests and dignitaries standing as National Anthem is being played.
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Guests and dignitaries standing as National Anthem is being played.



MoU between the University of Bradford, UK and CSIR-IITR. Present on the occasion: Professor, Brian Cantor and Professor Alok Dhawan (Sitting). 
Standing (L-R) Dr D. Parmar, Dr N. Manickam, Dr D. Kar Chowdhuri, Professor Diana Anderson, Dr Y. Shukla, Dr P. Kakkar, Dr K.C. Khulbe and
Mr Mark S. Garratt.

Dignitaries, guests and staff of CSIR-IITR during the cake cutting ceremony on the Golden Jubilee Annual Day celebrations of the institute.



Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK, planting a sapling during the Golden Jubilee celebrations of the institute.

Also seen during the event are (L-R) Professor P.K. Seth, Former Director, CSIR-IITR, Professor Diana Anderson, University of 
Bradford, UK, Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK and Professor Alok Dhawan, Director, CSIR-IITR.



Annual Day Exhibition

Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK, inaugurating the Annual Day Exhibition. Also present is Professor Alok Dhawan, 
Director, CSIR-IITR.

Professor Brian Cantor and
Professor Diana Anderson 
accompanied by Professor Alok 
Dhawan interacting with the 
exhibitors.



Professor Brian Cantor, Vice Chancellor, University of Bradford, UK and Professor Ravi Kant, Vice-Chancellor, KGMU, Lucknow, exchange 
pleasantries.  Also present are Professor Alok Dhawan, Director, CSIR-IITR and Professor Diana Anderson, University of Bradford, UK.

Professor Brian Cantor and Professor Diana Anderson accompanied by Professor Alok Dhawan interacting with the exhibitors.



S. H. Zaidi Memorial Oration

thInaugural function of the 20  S.H. Zaidi Oration. Sitting (L-R): Dr Poonam Kakkar, Chief Scientist, CSIR-IITR, Professor Ravi Kant, Vice-Chancellor, 
KGMU, Lucknow, Professor Brian Cantor, Vice-Chancellor, University of Bradford, UK, Professor Alok Dhawan, Director, CSIR-IITR and Dr Vinay K. 
Khanna, Senior Principal Scientist, CSIR-IITR.

Professor Brian Cantor exchanges pleasantries with Professor Alok Dhawan.



Professor Alok Dhawan, Director, CSIR-IITR, welcoming the
Chief Guest and Guest of Honour and the gathering.

thA section of the audience during the 20  S.H. Zaidi Oration.

Professor Brian Cantor, Vice-Chancellor, University of 
thBradford, UK, delivering the 20  S.H. Zaidi Oration.



Professor Alok Dhawan presenting a Plaque of Honour to Professor Brian Cantor.

thProfessor Ravi Kant, Vice-Chancellor, KGMU, Lucknow giving the Presidential Address on the 20  S.H. Zaidi Oration.



Professor Ravi Kant receiving a Plaque of Honour from Professor Alok Dhawan.

Dr Vinay K. Khanna proposing a vote of thanks.



Annual Day Cultural Programme
Research Fellows performing dance during the Annual Day Cultural Programme.



Professor Alok Dhawan, Professor Brian Cantor and Mr Mark S. Garrat among the audience.

A Research Fellow performing a dance.

Research Fellows performing Kawali.



Volley Ball Team of CSIR-IITR with the trophy along 
with Professor Alok Dhawan, Director, CSIR-IITR.

Annual Sports
Professor Alok Dhawan, Director, CSIR-IITR, being 
introduced to the players of First Inter-CSIR  
Laboratories, Lucknow, Rolling Volley Ball 
Tournament.

Award ceremony of the First Inter-

CSIR Laboratories, Lucknow, 

Rolling Volley Ball Tournament.
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International Toxicology Conclave 2016

nd2  International Toxicology
Conclave

ndAs a part of CSIR Platinum Jubilee and CSIR-IITR Golden Jubilee Annual Day Celebrations, the institute hosted the 2  

International Toxicology Conclave (ITC-2016) during November 15-16, 2016. The inaugural address was delivered by 

Professor Diana Anderson, Established Chair, School of Life Sciences, University of Bradford, UK, Professor Rakesh 

Kapoor, Director, Sanjay Gandhi Postgraduate Institute of Medical Sciences (SGPGIMS), Lucknow, presided over the 

function. Dr Rajesh Kapur, Advisor, Department of Biotechnology, New Delhi, was the Guest of Honour. Three sessions, 

viz., Alternative to animal models in regulatory toxicology; Food toxicology: Need for safer food and Nanotoxicology: 

Present and future perspectives, saw several national and international experts from academia and industry participating 

along with many research scholars.

During the first session dedicated to alternative to animal models in regulatory toxicology, there were 10 speakers drawn 

from academia/institutes (CSIR-IITR, CSIR-CDRI, Lucknow, India, University of Liverpool, UK), industries (L'Oreal 

India Pvt. Ltd., Syngene International, Bengaluru, Unilever, Bengaluru, India, SEAC, Unilever, UK., Dabur Research 

Foundation, Ghaziabad, India, The Himalaya Drug Company, Bengaluru, India, Johnson & Johnson Pvt. Ltd. Mumbai, 

India). They focused their presentations on various issues pertaining to different models developed/being developed (in 

vitro, in vivo, ex vivo and in silico), assays, safety of products. risk assessment aspect and future trend. A panel discussion 

Inaugural function of ITC-2016; sitting on the dais (L-R):  Dr Poonam Kakkar, Chief Scientist, CSIR-IITR, Dr Rajesh Kapur, Advisor, DBT, 

Professor Diana Anderson, University of Bradford, UK, Professor, Rakesh Kapoor, Director, SGPGIMS, Lucknow, Professor Alok Dhawan, 

Director, CSIR-IITR, Dr Rajnish K. Chaturvedi, Senior Scientist, CSIR-IITR.
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Professor Rakesh Kapoor, Director, SGPGIMS, Lucknow (Left) and Professor Diana Anderson, University of Bradford, UK (Right) being 
welcomed by Professor Alok Dhawan, Director, CSIR-IITR.

followed to evolve strategies to take forward different models to regulators for their acceptability and it was recommended 

that CSIR-IITR should have a Centre for Alternative to Animal Models, wherein industries and academia can complement 

each other's R&D for better networking and fast tracking of testing.

The second session on Food toxicology: Need for safer food had five speakers from academia (CSIR-IITR, Lucknow, 

India, National Institute of Food Technology Entrepreneurship and Management, Kundli, India), industries (India Glycols, 

Noida, India, Mondelez India Foods Pvt. Ltd., Gurgaon, India), and NGO, (The Akshya Patra Foundation, Lucknow, India) 

who discussed on issues related to food safety policy and networking, safe food delivery to school children, risk and societal 

impact, food contamination and adulteration. The panelists complimented CSIR-IITR's role in the area of food safety and 

suggested that CSIR-IITR should take initiative for writing course curriculum for school kids, general information 

pamphlets for street vendors and accreditation for national food safety testing labs. The panel also suggested conducting 

skill development workshop at CSIR-IITR aiming to teach common people for food safety and security and opening a 

Centre of Excellence for Food Testing in the institute.

The last session on "Nano Toxicology: Present and Future perspectives" had five speakers drawn from IIT-Bombay, 

India, IIT-Guwahati, India, International Advanced Research center for Powder Metallurgy & New Materials, Hyderabad, 

India, School of Arts and Science, Ahmedabad University, Allahabad, India and CSIR-IITR, Lucknow, India. The speakers 

majorly delved on synthesis and applications of nanomaterials in healthcare, challenges, impact on ecosystem, safety and 

current trend. A panel discussion followed wherein two major issues were discussed; i) Inventory of products with 

nanoparticles launched in India and ii) Guidelines/regulations for the use of engineered nanomaterials (ENMs) in India. 

Further, it was stressed for a National/Central Coordinating Agency for Research and Development of Nanotechnology in 

the country, through which one would be able to trace the launch of nano-products in the country as well as implementation 

of the regulations for ENMs usage and disposal [FDA, USA as well as EU, UK has such organization]. To enable the 

functioning of such an organization, large scale safety assessment data on ENMs are required. Developing new 

methods/models for rapid assessment of long term nano-safety challenges are crucial. In this direction, CSIR-IITR which 

has contributed significantly in the area of nanotoxicology should actively participate since it has the capability to efficiently 

contribute towards understanding the safety issues of ENMs.



Professor Diana Anderson, 
University of Bradford, 
UK, delivering the Keynote 
Address.

Professor Rakesh Kapoor, 
Director, SGPGIMS, Lucknow, 
giving the Presidential Address.
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Professor Alok Dhawan, Director, CSIR-IITR, addressing the gathering.

Dignitaries releasing the ITC-2016 abstract book.
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Professor Alok Dhawan, Director, CSIR-IITR, felicitating 
Professor Diana Anderson, University of Bradford, UK (Above) 
and Dr Rajesh Kapur, Advisor, DBT (Left).



Professor Alok Dhawan, 
D i r e c t o r ,  C S I R - I I T R ,  
felicitating Professor Rakesh 
Kapoor, Director, SGPGIMS, 
Lucknow.

Group photograph
of the dignitaries. 
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Dr Poonam Kakkar, Chief Scientist, CSIR-IITR, giving the genesis of the conclave.

Dr Rajnish K. Chaturvedi, Senior Scientist, 
CSIR-IITR, proposing a vote of thanks.

Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR, delivering his lecture during the session on 
"Alternative to animal models in regulatory toxicology".
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Professor Diana Anderson, University of Bradford, UK and Dr  P.K. Seth, Former 
Director, CSIR-IITR, chairing a session.

Dr Milind Deore,
Johnson & Johnson Pvt. Ltd.,
Mumbai

Professor Jayesh
Bellare,
IIT Bombay,
Mumbai

Dr C. Nath,
Former Chief Scientist,
CSIR-CDRI, Lucknow

Dr Gopumadhavan Santhanamoorthy,
The Himalaya Drug Company, Bangalore

Dr Sonali Das, Syngene International, BangaloreDr R. Parthasarathi, CSIR-IITR, Lucknow

Dr Rajnish K. Chaturvedi,
CSIR-IITR, Lucknow

Dr Namita Misra, L'Oreal, Mumbai Dr Jasvir Singh, Mondlez India Foods Pvt. Ltd, Gurgaon

Research fellows and participants of ITC-2016 
interacting during poster session.

Distinguished Speakers and Chairpersons during different session



Professor Diana Anderson, University of 
Bradford, UK, after planting a sapling. Also 
present are Professor Alok Dhawan (Left) 
and Dr Poonam Kakkar (Right)

Professor Diana Anderson watering the sapling.

Professor Diana Anderson, University of Bradford, UK, along with Dr P.S. Chauhan, Former Head, Cell Biology Division, BARC, Mumbai 
(Right), Professor Alok Dhawan, Director CSIR-IITR (Left), Dr Poonam Kakkar (Far Left). Also present, Dr Rishi Shanker, Former Chief 
Scientist, CSIR-IITR and Dr Mukul Das, Former Chief Scientist, CSIR-IITR.



CSIR Platinum Jubilee 
Technofest
CSIR-IITR technologies under the Water and Food & Nutrition themes were showcased at CSIR Platinum Jubilee 

thTechnofest during 36  India International Trade Fair, Pragati Maidan, New Delhi, during November 14-27, 2016. On the 

final day of the exhibition, November 27, 2016, the Water theme received the Silver Award while the Food & Nutrition 

theme was given the Bronze Award. For both these themes, the institute is a major contributor. More than 5000 people 

visited the pavilion to see the technologies developed by CSIR-IITR.

Professor Alok Dhawan, Director, CSIR-IITR and the CSIR staff with Bronze Award for Food & Nutrition Theme.
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CSIR Platinum Jubilee Technofest

Professor Alok Dhawan, Director, CSIR-IITR, receiving the Silver Award for Water Theme.

Professor Alok Dhawan, Director, CSIR-IITR, with the students during scientist kid programme.
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Professor Alok Dhawan, Director, CSIR-IITR with Dr Sandeep Sharma, Scientist Fellow, CSIR-IITR, Dr V.P. Sharma, Senior Principal Scientist, 
CSIR-IITR, Dr Satyakam Patnaik, Scientist, CSIR-IITR and Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR in front of Food Nutrition Theme 
Pavilion (Top); Professor Alok Dhawan explaning the technologies to a Japanese visitor (Above right), Professor Alok Dhawan addressing the 
students during Scientist Kid programme (Above left).
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Professor Alok Dhawan, Director, CSIR-IITR, explaining the technologies developed by CSIR-IITR to Dr R.A. Mashelkar, Former Director 
General, CSIR (Top left),  to a Japanese visitor (Top right) and to the students (Above).

CSIR Platinum Jubilee Technofest
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Dr Girish Sahni, DG-CSIR, being appraised on CSIR-IITR 
technologies by Professor Alok Dhawan, Director, CSIR-IITR.

Professor Alok Dhawan, Director, CSIR-IITR, explaining the technologies developed by CSIR-IITR to Dr R.A. Mashelkar, Former Director 
General, CSIR (Left),  to Dr P.K. Seth, Former Director, CSIR-IITR (Right).
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National Science Day
As a part of National Science day at CSIR-IITR on February 28, 2 017, an exhibition was organized 

showcasing the services provided and technologies developed by the institute. The exhibition was 

inaugurated by Padma Shri Chewang Norphel who is popularly known as “Ice Man” of Ladakh. 

More than 200 undergraduate and postgraduate students from city-based colleges/universities 

visited the exhibition and interacted with the scientific staff. Padma Shri Chewang Norphel also 

delivered a popular science lecture on "How we can drive the benefit of cold energy in cold desert 

area like in Himalaya Range". He National Science Day at CSIR-IITR on February 28, 2017. In his 

lecture, Padma Shri Mr. Norphd eloquently showed that under utilized fields were made cultivable 

through harvesting glacier water which could be used for irrigation during dry season leading to 

crop production, generation of employment and improved life of the people living there.

Padma Shri Chewang Norphel, Chief Guest (Centre) along with Professor Alok Dhawan, Director, CSIR-IITR (Right), Dr D. Kar Chowdhuri, 

Chief Scientist, CSIR-IITR (Left), Dr KC Khulbe, Senior Principal Scientist, CSIR-IITR (Far left) and Dr N. Manickam Senior Principal 

Scientist, CSIR-IITR (Far right)

National Science Day
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Professor Alok Dhawan, Director, CSIR-IITR, 
welcoming Padma Shri Chewang Norphel and 
the gathering.

Padma Shri Chewang Norphel deliving his 
lecture (Above) and being facilitated by 
Professor Alok Dhawan, Director, CSIR-IITR 
(Left). Also seen Dr D. Kar Chowdhuri, Chief 
Scientist, CSIR-IITR (Far left), Dr K.C. 
Khulbe, Senior Principal Scientist, CSIR-
IITR and Dr N. Manickam, Senior Principal 
Scientist, CSIR-IITR (Far right).



Padma Shri Chewang Norphel inaugurating the National Science Day exhibition. Next to him (Right) is Professor Alok Dhawan, Director, CSIR-
IITR, Also present are Dr Poonam Kakkar, Chief Scientist, CSIR-IITR (Far left), Dr N. Mainkham, Senior Principal Scientist, CSIR-IITR and Dr 
D. Kar Chowdhuri, Chief Scientist, CSIR-IITR (Far right)

Padma Shri Chewang Norphel interacting with the exhibitors accompanied by Professor Alok Dhawan, Director, CSIR-IITR.



Students interacting with
the exhibitors.

Padma Shri Chewang Norphel and Professor Alok Dhawan, Director, CSIR-IITR with the students.



National Technology Day
thCSIR-IITR celebrated National Technology Day on 12  May, 2017.  The day was marked by lectures by two distinguished 

technocrats and entrepreneurs. The first lecture was given by Dr V. Premnath, Head NCL Innovations, CSIR-NCL Pune, on 

“The journey from lab to market- some lessons, experiences and insights”. He spoke on how a problem based solution can be 

driven through scientific research to bring the same in the market and also cited examples of polymer science based 

materials to be used for hip replacement. The second lecture “Using technology for innovation” by Mr Sudhi Raj Verma, 

Consulting Partner, IKAN Innovation and Technology, Lucknow, described the roadmap from creation to innovation to 

technology and finally to the market. Along with these lectures, two programmes especially designed for the school and 

college students to be scientists/innovators/ entrepreneurs, were also launched. A one day workshop on “Be a Scientist for a 

day” was launched on May 18, 2017 and the second programme to entice students by empowering them towards innovation 

and creation called EPIC started from May 29, 2017 for two weeks. Both these programmes had support from three major 

science academies of the country. Professor Alok Dhawan, Director, CSIR-IITR welcomed the dignitaries of the 

programme. Dr D. Kar Chowdhuri, Chairman, Organizing Committee, introduced the speakers and Dr Smriti Priya, 

Convener of the programme, proposed a vote of thanks. More than 100 students from Maharshi Vidya Mandir and DAV 

College, Kanpur attended the programme and interacted with the speakers.

Inaugural function of National Technology Day; Sitting on the dais (L-R): Dr Smriti Priya, Scientist, CSIR-IITR, Professor Alok Dhawan, 

Director, CSIR-IITR, Dr V. Premnath, Head, NCL Innovation, CSIR-NCL, Mr Sudhi Raj Verma, Consulting Partner, IKAN Innovation 

Technology and Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR.

National Technology Day
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Professor Alok Dhawan,
Director, CSIR-IITR,
addressing the gathering.

Mr Sudhi Raj Verma,
IKAN Innovation Technology,
delivering Technology Day Lecture.

Dignitaries releasing the
brochure of "Be a Scientist"



Dignitaries releasing the
brochure of “EPIC”.

National Science Day

Dr V. Premnath, Head,
NCL Innovation,

CSIR-NCL, delivering
Technology Day Lecture.

Professor Alok Dhawan, Director, CSIR-IITR felicitating Dr V. Premnath and  Mr Sudhi Raj Verma.
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World Environment Day
A perfect blend of science and technology marked the environment day celebrations at city based premier toxicology 

research institute, CSIR-IITR. Welcoming the gathering, Director of the Institute, Professor Alok Dhawan said that the 

institute is privileged to host Padma Shri Professor D. Balasubramanian, Former Director, CSIR-Centre for Cellular and 

Molecular Biology, Hyderabad and Distinguished Scientist, L. V. Prasad Eye Institute, Hyderabad and Padma Shri Dr Nitya 

Anand, Former Director, CSIR-Central Drug Research Institute, Lucknow, reflecting Institute's commitment towards 

converting fundamental science into tangible human benefit. Also present were former and serving scientists and staff of 

CSIR-IITR. Padma Shri Professor Balasubramanian delivered the XXI Dr C.R. Krishnamurti Memorial Oration. Speaking 

on global warming, he highlighted the need to forego fossil fuels so that the future world can cherish the clean and green 

environment. He stated that it is high time to go green by using alternative energy sources such as solar energy, wind energy 

and tidal energy apart from bioelectricity generation from microbial fuel cells.  The function was presided over by Padma 

Shri Dr Nitya Anand who during his Presidential Address emphasized that the environment is the most sacred place 

facilitating the survival of life and hence needs to be conserved. He suggested that schools and colleges shall have a regular 

course in environmental science. He also requested everyone to pledge for implementing actions towards safe environment. 

Inaugural function of World Environment Day and XXI Dr C.R. Krishnamurti Memorial Oration; Sitting on the dais (L-R): Dr D. Kar Chowdhuri, 

Chief Scientist, CSIR-IITR, Padma Shri Dr Nityanand, Former Director, CSIR-CDRI, Padma Shri Professor D. Balasubramanian, Former 

Director, CSIR-CCMB and Distinguished Scientist, L.V. Prasad Eye Institute, Hyderabad, Professor Alok Dhawan, Director, CSIR-IITR,

Dr D. Parmar, Chief Scientist, CSIR-IITR and Er A.H. Khan, Senior Principal Scientist, CSIR-IITR.



Professor Alok Dhawan, Director, CSIR-IITR, 

interacting with the tiny tots (Left).

Students engrossed in drawing and painting.

Award winning participants

with the dignitaries.

World Environment Day
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A report entitled “Assessment of Ambient Air Quality of 

Lucknow City during Pre-Monsoon, 2017: Findings of a 

Random Survey", prepared by the Environmental Monitoring 

Division of the Institute was released on this occasion. The 

institute conducted a painting competition for school students in 

two age groups, the prizes for which were distributed on the 

occasion. The programme concluded with the vote of thanks by 

Er A. H. Khan, Sr. Principal Scientist, CSIR-IITR and convener 

of the function.

Padma Shri Professor D. Balasubramanian delivering the
XXI Dr C.R. Krishnamurti Memorial Oration.

Padma Shri Dr Nityanand giving the Presidential Address.Professor Alok Dhawan, Director, CSIR-IITR,
addressing the gathering.

Dignitaries releasing the report on “Ambient Air Quality of Lucknow City during pre-Monsoon 2017”.



Padma Shri Professor D. Balasubramanian (Top) and Padma Shri Dr Nityanand (Above) being felicitated by Professor Alok Dhawan, 

Director, CSIR-IITR.

World Environment Day
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Padma Shri Dr Nityanand (Top) and Padma Shri 

Professor D. Balasubramanian (Left) planting the 

sapling. Also present is Professor Alok Dhawan, 

Director, CSIR-IITR.
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International Yoga Day 2017
stYoga camp was organized at CSIR-IITR on the occasion of International Yoga day on 21  June, 2017.

Scientists and Staff of CSIR-IITR,
practicing Yoga.

International Yoga Day



CSIR-IITR Annual Report 2016-17

170

Hindi Week
Like every year, the institute organized the Hindi Week during September 14-20, 2017. The inaugural function held on 

September 14, 2017 in the S.H. Zaidi auditorium. Sri Piyush Verma, Regional Passport officer, Lucknow, was the Chief 

Guest and Dr. Anil Rastogi, Former Scientist, CSIR-CDRI and noted film personality, was the Guest of Honour.  During his 

inaugural address, Sri Verma, while appreciating the laudable work done by the institute, emphasized that use of Hindi 

language should be in a simple format and can be linked to employment. Speaking on the occasion, Dr. Rastogi said that 

Hindi is spoken in many countries and many digital tools are available and further, efforts be made to promote the language 

across the society. Professor Alok Dhawan, Director, CSIR-IITR, presided over the function.  He said that language is a 

powerful medium to move science forward. The progress of a country depends on its language and culture. Hindi is a very 

rich language and therefore, scientific and technical work can be done easily in Hindi. Professor Dhawan further showcased 

the activities undertaken by the institute in this direction and mentioned that a number of research papers and scientific 

articles are being written in Hindi regularly. National Scientific Seminar in Hindi was held successfully in 2016 and this 

year, the institute will be organizing an International Scientific Seminar in Hindi during 11-13 October 2017. Mr. Anil 

Kumar, Controller of Administration, CSIR-IITR, mentioned about the forthcoming competitions and events during the 

week and Mr C.M. Tewari, Hindi Officer of the institute, proposed a vote of thanks.

Inaugural function of Hindi Week; Sitting on the dais (L-R): Shri Anil Kumar, CoA, CSIR-IITR, Dr Anil Rastogi, Former Scientist, CSIR-CDRI, 

Professor Alok Dhawan, Director, CSIR-IITR, Shri Piyush Verma, Regional Passport Officer, Lucknow and Shri C.M. Tewari, Hindi Officer, 

CSIR-IITR.



The valedictory function of the Hindi Week was held on 

September 20, 2017, wherein, Padma Shri Professor 

Pramod Tandon, CEO, Biotech Park, Lucknow, was the 

Chief Guest. Professor Tandon emphasized on science 

writing in Hindi by the students and researchers to benefit 

common man. He also lauded the institute for Award-

winning Hindi magazine of the institute "Vishvigyan 

Sandesh'' which is a remarkable effort by any scientific 

institute like CSIR-IITR. He gave awards to the winners 

of different events and competitions. In his Presidential 

Address, Professor Alok Dhawan, Director, CSIR-IITR, 

said that Hindi language should be exploited to all 

possible areas for benefitting the society and sooner, 

CSIR-IITR will be publishing short books of popular 

science in Hindi for school and college students. 

Professor Alok Dhawan, Director, CSIR-IITR, addressing the gathering.

Shri Piyush Verma, Regional Passport Officer, Lucknow and Chief Guest of the function,
addressing the gathering.

Dr Anil Rastogi, Former Scientist, CSIR-CDRI and 
Guest of Honour for the function, addressing the 
gathering.
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Dr Anil Rastogi being felicitated by 

Professor Alok Dhawan, Director, 

CSIR-IITR; Also present is Shri Anil 

Kumar, CoA, CSIR-IITR (Right).

Shri Piyush Verma, Regional Passport Officer, Lucknow, being felicitated by Professor Alok Dhawan, Director, CSIR-

IITR. Also present is Shri Anil Kumar, CoA, CSIR-IITR.

Mr. Ashish Agrawal, NIC, Lucknow, 

being felicitated by Professor Alok 

Dhawan, Director, CSIR-IITR.
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Hindi Week

Different events organized during the Hindi Week.

Professor Alok Dhawan, Director, CSIR-IITR, addressing the gathering during valedictory function of the Hindi Week.
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Award winners of different 

events organized during the 

H i n d i  We e k  w i t h  t h e  

dignitaries.

Padma Shri Professor Pramod Tandon, CEO, Biotech 
Park, Lucknow and Chief Guest of the valedictory 
function of Hindi Week, addressing the gathering.

Padma Shri Professor Pramod Tandon 

being felicitated by Professor Alok 

Dhawan, Director, CSIR-IITR. Also seen 

are Shri Anil Kumar, CoA, CEIR-IITR (Far 

Left) and Shri C.M. Tewari, Hindi Officer, 

CSIR-IITR (Far right).



CSIR-Platinum Jubilee
Celebrations at Lucknow

CSIR-Indian Institute of Toxicology Research (CSIR-IITR), 

CSIR-National Botanical Research Institute (CSIR-NBRI), 

CSIR-Central Drug Research Institute (CSIR-CDRI), and 

CSIR-Central Institute of Medicinal and Aromatic Plants 

(CSIR-CIMAP) organized CSIR Platinum Jubilee TechnoFest 

at CSIR-IITR, Campus from September 5-7, 2017. This event 

was a capsule exhibition to provide an opportunity for the 

young students, scientists, all stakeholders including industries 

and the common people to come under one roof and to witness 

the knowledge-based achievements and technologies 

developed by CSIR for the nation. CSIR Platinum Jubilee 

Technofest was inaugurated on September 05, 2017 by Padma 

Shri Dr Nityanand, Former Director, CSIR-CDRI. CSIR-

Technologies across the institutes were exhibited on various 

themes (Aerospace & Strategic Sector, Engineering & 

Padma Shri Dr Nityanand, Former Director, CSIR-CDRI, 
lighting the lamp in the presence of Professor Alok 
Dhawan, Director, CSIR-IITR.

A glimpse of the entrance of the Technofest.

CSIR-Platinum Jubilee Celebrations at Lucknow



Padma Shri Dr Nityanand, Former Director, CSIR-CDRI (Centre) 
inaugurating the exhibition. Also present are Dr Madhu Dixit, 
Director, CSIR-CDRI (Far left), Dr Alok Dhawan, Director, CSIR-
IITR (Left), Professor A.K. Tripathi, Director, CSIR-CIMAP (Right) 
and Professor S.K. Barik, Director CSIR-NBRI (Far right).

Padma Shri Dr Nityanand Former Director, CSIR-CDRI, being felicitated by the Directors of Lucknow based CSIR laboratories.
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A group photograph of the dignitaries.

Students interacting with the exhibitors.

Padma Shri Dr Nityanand, Former Director, CSIR-CDRI interacting with 
exhibitors. Also present is Professor Alok Dhawan, Director, CSIR-IITR.

Infrastructure, Mining, Minerals & Materials, 

Chemicals & Petrochemicals, Energy, Ecology & 

Environment, Leather, Water, Agriculture & 

Floriculture, Food & Nutrition, Healthcare & 

Generics, CSIR for Societal Interventions, Skill 

development, and IP). Live stalls on Food adulterant 

testing, flower drying techniques, environmental 

monitoring systems and products from CSIR-

CIMAP, CSIR-CDRI, CSIR-IITR, CSIR-NBRI and 

CSIR-CFTRI (Lucknow centre) were also on 

display. After the inauguration, Dr Nityanand 

enumerated the contribution of CSIR to the society 

and for the economic growth of the country. He cited 

examples of CSIR contribution in chemical, pharma, 

leather, petroleum and agriculture sector. All four 

Lucknow CSIR-laboratory Directors, Dr Madhu 

Dixit, CSIR-CDRI, Professor Alok Dhawan, CSIR-

IITR, Professor S.K. Barik, CSIR-NBRI, Professor 

A.K. Tripathi, CSIR-CIMAP were present and 

highlighted CSIR science and technologies and 

societal interventions. They also interacted with the 

visitors. The Technofest received a high volume of  

visitors on its second day with more than 1000 



Padma Shri Dr Nityanand, Former Director, CSIR-CDRI interacting with Professor A.K. Tripathi, Director CSIR-CIMAP; Also present is 
Professor Alok Dhawan, Director, CSIR-IITR.

students from different schools, colleges along with former CSIR 

Directors, retired CSIR personals and university faculty members, 

members of BioTech Park, entrepreneurs and common man visiting 

the exhibits and witnessed the demonstration of diverse technologies 

developed by CSIR under one roof at CSIR-IITR, Lucknow. Scientists 

and members from Lucknow based CSIR labs, CSIR-IITR, CSIR-

NBRI, CSIR-CDRI and CSIR-CIMAP and resource centre for CSIR-

Central Food Technologies Research Institute (CFTRI) and a 

Regional Centre for Extension & Development (RCED) of CSIR-

Central Leather Research Institute (CLRI) in Kanpur interacted with 

the visitors. The technologies, such as, technology for water 

purification, BGR-34, Streptokinase “the block booster” drug which 

made paradigm shift for the patient suffering from heart attack, 

technology to detect adulteration in milk, medicinal and aromatic 

plants, renewable energy technologies, green leather processing 

technologies and skill development initiatives taken by CSIR attracted 

most of the visitors including industrialists. Professor Alok Dhawan, 

Director CSIR-IITR, said that this fest is one of its kind to showcase all 

CSIR technologies under one roof and also to get a first-hand 

experience in checking oil and milk quality that are essential for 

leading a healthy life.   



Students interacting with exhibitors.

A group photograph of present and Former Directors of Lucknow based CSIR-laboratories along with CSIR staff.



India International Science
Festival 2017

CSIR-India International Science Festival 

2017 Outreach Programme successfully 

conducted (Sep 7, 2017) at CSIR-Indian 

Institute of Toxicology Research, Lucknow. 

Professor Alok Dhawan, Director, CSIR-IITR 

delivered the welcome address and 

highlighted the details about CSIR and IISF 

event. Professor S.K. Barik, Director, CSIR-

NBRI and Dr. Madhu Dikshit, Director, 

CSIR-CDRI spoke about the key aspects of 

the CSIR institutions. As part of IISF 2017 

and CSIR-IITR open day, a popular lecture 

was given by Professor A.K. Tripathi, 

Director, CSIR-CIMAP. He portrayed how 

science and technological contributions 

empowering the livelihood of the people and 

also shared the CSIR contributions for the 

nation. Followed by Shri Suresh Srivastava, 

MLA, Guest of Honour delivered his speech 

and he wished CSIR to contribute more to the 

Dignitaries on the dais (L-R): Dr Madhu Dixit, Director, 

CSIR-CDRI, Shri Suresh Srivastava, MLA, Lucknow West, 

Professor Alok Dhawan, Director, CSIR-IITR, Shri Jai Pratap 

Singh, Minister of Excise and Prohibition, Government of 

Uttar Pradesh, Professor S.K. Barik, Director, CSIR-NBRI,  

Professor A.K. Tripathi, Director, CSIR-CIMAP.

Shri Jai Pratap Singh, Minister of Excise and Prohibition,

Government of Uttar Pradesh, being welcomed by Professor S.K. Barik with 

a floral bouquet.

Shri Suresh Srivastava, MLA, Lucknow West, being welcomed by Professor 

Alok Dhawan, Director, CSIR-IITR with a floral bouquet.
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Shri Suresh Srivastava, MLA, Lucknow West, addressing the gathering.

Shri Jai Pratap Singh, Minister of Excise and Prohibition, Government of 

Uttar Pradesh, addressing the gathering.

Professor Alok Dhawan, Director, CSIR-IITR, addressing the gathering.

society in the future. Function's Chief Guest Shri Jai 

Pratap Singh, Hon'ble Minister of Excise &  

Prohibition, Government of UP addressed the 

gathering and visited the exhibits as part of the CSIR 

platinum jubilee Technofest. CSIR-IITR facilitated 

the students from CMS, Sector-O, Alignaj (topper in 

X and XII ICSE), teachers from Montfort and IT 

colleges for their valuable contribution in imparting 

Science education, NGO's such as Care India and 

Ehsaas for outstanding service to the societal welfare, 

regional science city, leading journalists from Hindi 

and English press and media, ETV, and All India 

Radio received honour for their valuable contribution 

towards dissemination of Science and taking S&T 

from lab to masses. More than 1500 visitor's showed 
rdup at CSIR-IITR as part of the 3  day of the 

TechnoFest event along with CSIR-IISF 2017.



Dr Madhu Dixit, Director, CSIR-CDRI, addressing the gathering.

Professor A.K. Tripathi, Director, CSIR-CIMAP, addressing the gathering.

Professor S.K. Barik, Director, CSIR-NBRI, addressing the gathering.

Shri Suresh Srivastava, MLA, being felicitated by Professor Alok Dhawan, Director, CSIR-IITR, Lucknow; Also present is
Shri Jai Pratap Singh, Minister of Excise and Prohibition, Government of Uttar Pradesh. 



Award winners with the dignitaries

Shri Jai Pratap Singh, Minister of Excise and Prohibition, Government of Uttar Pradesh, being felicitated by Professor Alok Dhawan, Director, 
CSIR-IITR, Lucknow. Also present is Professor S.K. Barik, Director, CSIR-NBRI.

Award Distribution Professor A.K. Tripathi, Director, CSIR-CIMAP being felicitated by
Professor Alok Dhawan, Director, CSIR-IITR.



Professor Alok Dhawan, Director, CSIR-IITR, highlighting the 
activities of CSIR laboratories of Lucknow to Shri Jai Pratap Singh, 
Minister of Excise and Prohibition, Government of Uttar Pradesh.

Shri Suresh Srivastava, MLA, Lucknow West, and Shri Jai Pratap Singh, 
Minister of Excise and Prohibition, Government of Uttar Pradesh, 
accompanied by Professor Alok Dhawan visiting the exhibition.

Dr. V.P. Kamboj, Former Director, CSIR-CDRI, Professor 
Promode Tandon, CEO, Biotech Park, Lucknow, and Professor 
Veena Tandon visiting CSIR-IITR exhibits.

Students interacting with the exhibitors.



CSIR Foundation Day
Seventy five years is only a fraction of the lifetime of an organization. Institutions completing 75 years are still believed to be 

thin their infancy. This thought was echoed during the 76  Foundation Day and concluding ceremony of the Platinum Jubilee 

Celebrations of the Council of Scientific and Industrial Research (CSIR) that was celebrated with great enthusiasm at the 

premier toxicology institute of the country, CSIR-IITR. Welcoming the gathering, Professor Alok Dhawan, Director of the 

institute, said that the onus is on the present day scientists to instill scientific curiosity in the youth of today and encourage 

them to take up basic sciences as a profession. The presence of 4-5 generations of scientists among the audience is a 

testament to the relevance of the yeomen contributions, the institute has made both in cutting edge research and nurturing 

scientific talent in the country. He reiterated the fact that several researchers in leadership positions in both the private and 

government sector have had their initial training at this institute. Dr Poonam Kakkar, Chief Scientist, CSIR-IITR and 

Chairperson, Organizing Committee introduced the guests and the speaker for the day. Delivering the CSIR Foundation Day 

Lecture titled, “Monoisoamyl DMSA, a new drug for arsenic toxicity”, Dr S.J.S. Flora, Director, National Institute of 

Pharmaceutical Education and Research (NIPER), Raebareli, Uttar Pradesh, described the journey of the drug from early. 

Inaugural function of CSIR Platinum Jubilee Foundation Day; Sitting on the dais (L-R): Dr Yogeshwer Shukla, Chief Scientist, CSIR-IITR,

Dr S.J.S. Flora, Director, NIPER, Raibareli, Dr V.P. Kamboj, Former Director, CSIR-CDRI, Professor Alok Dhawan, Director, CSIR-IITR,

Dr Poonam Kakkar, Chief Scientist, CSIR-IITR.

CSIR Foundation Day
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DMSA derivatives with greater lipophilic properties were explored to 

ensure greater intracellular access. The effectiveness of MiADMSA as a 

chelator was proved both as a remover of arsenic from the body and a 

preventer of other biochemical alterations. Several comparative studies 

have validated the superior efficacy of MiADMSA in lowering the 

arsenic burden stage discovery to its present stage where it is undergoing 

Phase II clinical trials. The seeds of his keen interest in metal toxicity and 

its impact on human health were sown in his early research days at this 

very institute. He appreciated the catalytic role, the institute had 

played in shaping his research career, in bringing success to him 

in R&D at Defence Research and Development Organization 

(DRDO) and now at NIPER, Raebareli. Researchers across the 

globe have been working on newer strategies for the development 

of better clinical therapies to overcome the side effects of 

currently available treatment against arsenic poisoning using 

Dimercaptosuccinicacid (DMSA). 

Professor Alok Dhawan, Director, CSIR-IITR, addressing the gathering.

Dr S.J.S. Flora, Director, NIPER, Raibareli, addressing the gathering.
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CSIR-IITR staff who have completed 25 years of service with the dignitaries on the dais.

Dr S.J.S. Flora, Director, NIPER, Raibareli, being felicitated by Professor Alok Dhawan, Director, CSIR-IITR.
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Dr V.P. Kamboj, Former Director, CSIR-CDRI, giving the Presidential Address.

Dr V.P. Kamboj, Former Director, CSIR-CDRI, being felicitated by Professor Alok Dhawan, Director, CSIR-IITR.
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from the body. The function was presided over by Dr V.P. 

Kamboj, Chairman Board of Directors, Biotech Consortium 

India Limited (BCIL), New Delhi and former Director, CSIR-

Central Drug Research Institute (CDRI), Lucknow. Dr 

Kamboj opined that single minded devotion to ones goal will 

eventually ensure success as was demonstrated by the efforts 

of the founding fathers of CSIR viz., Shanti Swaroop 

Bhatnagar, Arcot Ramaswamy Muddaliar, Meghnath Saha 

etc,. Also present on the occasion were several former 

directors and scientists of the institute.  The institute also 

felicitated its employees completing 25 years of service and 

those who superannuated in the previous year. Prizes were 

also given away for the essay writing competition that was 

conducted for children of CSIR employees. Dr Yogeshwer 

Shukla, Chief Scientist, CSIR-IITR and Convener of the Organizing 

Committee, delivered the vote of thanks.  An exhibition of the contributions 

made/technologies developed by CSIR-IITR was also organized and the 

institute was open to the citizens of Lucknow to experience R&D activities of 

the institute. Several students from schools and colleges of Lucknow visited 

the institute on the occasion.

Padma Shri Dr Nitya Nand, Former Director, CSIR-CDRI along with Dr S.J.S. Flora, Director, NIPER Raebarali, Dr V. P. Kamboj, Former 
Director, CSIR-CDRI and Professor Alok Dhawan, Director, CSIR-IITR, inaugurating the exhibition.

Dignitaries visiting the exhibition.
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A group photograph of the dignitaries with the students.

Students and dignitaries interacting with the exhibitors.
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Memorandum of Understanding (MoU)

IKAN Innovations and 
Technologies Pvt. Ltd.

The institute also formally signed MoU with IKAN Innovations and Technologies Pvt. Ltd., on this day. IKAN Innovations 

and Technologies has been formed by over 50 consultants with expertise in various technology and related areas, who 

graduated from the Indian Institute of Technology, Kanpur (IIT Kanpur). This MoU would accomplish various innovative 

technological development for health and environmental safety, safe drinking water, chemical and product safety, 

technology outreach and commercialization.

Signing of MoU; Sitting (L-R): Mr Rajesh Mahna and Mr Ajit Das, Executive Directors. IKAN Innovations and Technologies Pvt. Ltd. and 
Professor Alok Dhawan, Director, CSIR-IITR, Dr K.C. Khulbe, Senior Principal Scientist, CSIR-IITR.

Memorandum of Understanding
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Display of MoU; Standing (L-R): Mr Rajesh Mahna and Mr Ajit Das, Executive Directors. IKAN Innovations and Technologies Pvt. Ltd. 
and Professor Alok Dhawan, Director, CSIR-IITR, Dr K.C. Khulbe, Senior Principal Scientist, CSIR-IITR.



Memorandum of Understanding (MoU) signed 
under the Centre for Innovation and 
Translational Research (CITAR)

S.S. Medical System (I) Pvt. Ltd.
CSIR-IITR, Lucknow, formally signed MoU with S.S. Medical Systems (I) Pvt. Ltd.. a Company based in Uttrakhand on 

June 02, 2017. CSIR-IITR will extend R&D support for the co-development of Microwave based Optimaser technology 

“one of its kind” in the world for the disinfection of biomedical waste and sterilization of biomedical devices. This MoU 

would pave way for adoption of the microwave based technology and innovative solutions for safeguarding society from 

untreated disposal of medical and biological waste. This agreement was signed by Professor Alok Dhawan, Director, CSIR-

IITR and Mr Monish Bhandari, Executive Director/Chief Technical Consultant, S.S. Medical Systems (I) Pvt. Ltd., in the 

presence of Padma Shri Dr Nitya Anand, former Director of CSIR-Central Drug Research Institute, Lucknow. This research 

partnership on “Microwave Assisted Clinical Translational Research Programme” will expand the scope of the microwave 

technology to develop new methods for animal house waste disinfection, rescindment of class A drugs, blood bags and linen 

disinfection, food and agriculture sector. This is the first initiative by CSIR-IITR in the state of Uttar Pradesh in alignment 

with the Central Government initiatives on 'Make in India', 'Kayakalp', Digital India and 'Startup India' to raise support for 

various MSMEs and comprehensively integrate the national missions of Swastha Bharat and Swachh Bharat. It is a new era 

at CSIR-IITR, through the CITAR platform to provide innovative scientific and technological solutions to the industry.

MoU signing between CSIR-IITR  and  S.S. Medical System (I) Pvt. Ltd.,  Sitting (L-R): Mr Monish Bhandari, Executive Director/Chief 
Technical Consultant, S.S. Medical Systems (I) Pvt. Ltd., Padma Shri Dr Nityanand, Former Director, CSIR-CDRI and Professor Alok Dhawan, 
Director, CSIR-IITR.

Memorandum of Understanding
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Memorandum of Understanding (MoU) signed under Centre for Innovation and Translational Research (CITAR). Present on the occasion are 
Mr Monish Bhandari, Executive Director/Chief Technical Consultant, S.S. Medical Systems (I) Pvt. Ltd., Professor Alok Dhawan, Director, 
CSIR-IITR, Dr K.C. Khulbe, Senior Principal Scientist, CSIR-IITR and Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR. 
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Professor Alok Dhawan, Director, CSIR-IITR,
addressing the media persons.

A view of press conference after signing of MoU between CSIR-IITR and S.S. Medical System.



Team CSIR-IITR and team S.S. Medical System (I) Pvt. Ltd. with Padma Shri Dr Nityanand, Former Director, CSIR-CDRI.

Team CSIR-IITR and team S.S. Medical System (I) Pvt. Ltd.
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Memorandum of Understanding (MoU)

Bacti Barrier India
CSIR-IITR signed a MoU with Bacti Barrier India, a Company based in New Delhi on June 09, 2017. CSIR-IITR will 

extend R&D support to address and explore the issues of efficacy, durability and toxicity of the products, for wide 

domestic/commercial applications. This MoU would pave the way for collaborative research and towards developing 

indigenous environment friendly product(s) for sanitation and hygiene. This agreement was signed by Professor Alok 

Dhawan, Director, CSIR-IITR and Mr Harish Lakhera, Executive Director & Founder, Bacti Barrier India, LLP. This 

initiative by CSIR-IITR in the state of Uttar Pradesh is in alignment with the Central Government initiatives on 'Make in 

India' and 'Startup India' to raise support for various MSMEs and comprehensively integrate the national missions of 

Swastha Bharat and Swachh Bharat. 

Signing of MoU between CSIR-IITR and Bacti Barrier India: Professor Alok Dhawan, Director, CSIR-IITR (Right) and Mr. Harish Lakhera, 
Executive Director and Founder, Bacti Barrier India (Left). Also present is Dr Rishi Shenkar, Former Chief Scientist, CSIR-IITR.

Memorandum of Understanding
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MoU display by Professor Alok Dhawan, Director, CSIR-IITR and

Mr. Harish Lakhera, Executive Director and Founder, Bacti Barrier India.

A group photograph of team CSIR-IITR and Bacti Barrier India.



Dr Ram Manohar Lohia
Avadh University, Faizabad

Memorandum of Understanding (MoU)

CSIR-IITR signed a MoU with Dr. Ram Manohar Lohia Avadh University, Faizabad, Uttar Pradesh on September 28, 2017 

to promote intense collaboration in R&D and human resource and development that will be beneficial for both the 

organizations. The MoU was signed by the Director of CSIR-IITR, Lucknow Professor Alok Dhawan and Professor Dinesh 

Dikshit, Vice Chancellor of RML University, Faizabad.  

Signing of MoU between CSIR-IITR and Dr Ram Manohar Lohia Avadh University, Faizabad; Sitting on the dais (L-R): Dr D. Parmar, Chief 
Scientist, CSIR-IITR, Professor Alok Dhawan, Director, CSIR-IITR, Padma Shri Dr Nityanand, Former Director, CSIR-CDRI, Professor Manoj 
Dixit, Vice Chancellor, Dr Ram Manohar Lohia Avadh University, Professor Jaswant Singh, Dr Ram Manohar Lohia Avadh University.

Memorandum of Understanding
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Professor Alok Dhawan, Director, CSIR-IITR facilitating Padma Shri Dr Nityanand, Former Director, CSIR-CDRI and Professor Manoj Dixit, 

Vice Chancellor, Dr Ram Manohar Lohia Avadh University. Also present are Dr D. Parmar, Chief Scientist, CSIR-IITR, Professor Jaswant Singh, 

Dr Ram Manohar Lohia Avadh University and Dr K.C. Khulbe, Senior Principal Scientist, CSIR-IITR.

MoU document being displayed by (L-R): Professor Alok Dhawan, Padma Shri Dr Nityanand, Professor Manoj Dixit and Professor Jaswant 

Singh.
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Honorable Home Minister, Government of India

Shri Rajnath Singh

On August 20, 2017, the Hon'ble Home Minister, Government of India, Shri 

Rajnath Singh released the latest issue of the Institute's official language 

magazine "Vishvigyan Sandesh". Professor Alok Dhawan, Director, CSIR-

IITR, presented the magazine to the Hon'ble Home Minister. After the release, 

the Hon'ble Home Minister said that this magazine would be very useful for the 

public since the content included informative articles on various topics like 

environmental pollution, air pollution, plastic pollution and food articles. He 

congratulated all the members of the editorial team, including the Director of the 

institute for the efforts. After learning that the magazine has been awarded First 

prize for the three consecutive years, he complimented the CSIR-IITR team and 

urged that this effort should continue. Professor Dhawan also presented him 

other publications of the institute, such as, annual report, environmental and 

Hon'ble Home Minister, Government of India, Shri Rajnath Singh (Centre) with Professor Alok Dhawan, Director, CSIR-IITR, Lucknow (To his 
thleft) releasing the 27  issue of Vishvigyan Sandesh. Also present on the occasion, are (L-R): Dr P.D. Dwivedi, Senior Principal Scientist, CSIR-

IITR, Dr Alok K. Pandey, Senior Scientist, CSIR-IITR, Dr K.C. Khulbe, Senior Principal Scientist, CSIR-IITR and Mr C.M. Tewari, Hindi 
Officer, CSIR-IITR.

Release of Hindi Magazine
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human health related publications and Shri Rajnath 

Singh appreciated and stated that this is a simple and 

unique way to provide science related information to 

the common man for awareness. He also appreciated 

the contributions of scientists of the institute in the 

development of technologies related to prevention of 

environmental pollution and food adulteration and 

pure drinking water. 

Shri Rajnath Singh being presented publications of the institute by Professor Alok Dhawan.

Shri Rajnath Singh being felicitated by Professor Alok Dhawan.
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Dr Girish Sahni, Director General, Council of Scientific and Industrial 

Research, visited CSIR-IITR on February 6, 2017 and inaugurated the Centre 

for Innovation and Translational Research (CITAR). This very centre is well 

equipped to have joint venture with industries to co-develop products as well 

as a space for collaborative R&D with industries and academia for 

translational activities. Dr. Sahni was welcomed by Profesor Alok Dhawan, 

Director, CSIR-IITR and a team of senior scientists of the institute. A modern 

Computational Biology facility was also dedicated to the Nation by Dr Sahni. 

Dr Girish Sahni, DG CSIR and DSIR, Government of India being greeted by Professor Alok Dhawan, Director on his arrival to the Institute.

Dr Girish Sahni
Director General, CSIR

Distinguished Visitors
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Dr Girish Sahni inaugurating CITAR in the presence of Professor Alok Dhawan.

Dr Girish Sahni lighting the lamp.

204



Lighting the lamp ceremony: Standing (L-R) Dr R. Parthasarathi, Dr D. Parmar, Dr D. Kar Chowdhuri, Dr Y. Shukla, Professor Alok Dhawan, Dr Girish 
Sahni, Dr P. Kakkar, Dr N. Manickam, Dr Sandeep Sharma and Dr Alok K. Pandey.

Dr Girish Sahni inaugurating the Computation Toxicology Facility.
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Dr Girish Sahni addressing the research students.

Dr Girish Sahni visiting the CSIR-IITR exhibition.

Dr Girish Sahni addressing the scientists.
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Dr Girish Sahni planting a sapling in CSIR-IITR campus.
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Dr Girish Sahni being presented a Tulsiplant by Professor Alok Dhawan.

Professor Alok Dhawan welcoming Dr Grishi Sahni with a golden rose.
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Dr Girish Sahni being felicitated by Professor Alok Dhawan.
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Dr Girish Sahni addressing the staff of CSIR-IITR.

Professor Alok Dhawan discussing with Dr Girish Sahni.

210



Lt. General (Dr) V.J. Sundaram

CSIR-IITR witnessed the presence of one of the eminent and reputed missile scientists of India, Lt. Gen. (Dr) V.J. Sundaram, 

PVSM, AVSM, VSM (Rtd), Advisor (Micro-Nano Bio Systems), National Design and Research Forum (NDRF), 

Bengaluru. Professor Alok Dhawan, Director, CSIR-IITR, welcomed and introduced Lt. Gen. (Dr) V J Sundaram and 

invited him for his lecture.  Lt. Gen. (Dr) Sundaram emphasized on the collaborative format to have interdisciplinary 

science for developing research products which will be beneficial for the growth of R&D sector in this country. He 

mentioned about the role and important contribution of women in science and advised young researchers to follow “Truth, 

Transparency, Trust, Teamwork and Time”. Regarding his experience of working with Late Dr A.P.J. Abdul Kalam, he said, 

“He was the boss with whom you can disagree”.

Lt. General (Dr) V. J. Sundaram addressing the gathering (Right) and Professor Alok Dhawan, Director, CSIR-IITR welcoming him (Left).

Distinguished Visitors
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Dr Sanjay Singh
Ambassador, Australian Awards

Dr Sanjay Singh, Ambassador, Australian Awards, visited CSIR-IITR for sharing the opportunities availed through 

Endeavour Scholarships and Fellowships programmes. He shared that this Endeavour Scholarships and Fellowships are 

internationally competitive, merit-based offered by the Australian Government that provide financial support to non-

Australian research fellows in all branches to undertake study, research or professional development for pursuing exciting 

and innovative research in frontier areas in Australia. Professor Alok Dhawan, Director, CSIR-IITR, complimented him for 

sharing these information among CSIR-IITR faculty and students. 

Dr Sanjay Singh, Ambassador, Australian Awards, sharing the information.

Dr Sanjay Singh, Ambassador, Australian Awards with Professor 
Alok Dhawan, Director, CSIR-IITR.



Dr A. Velumani
Founder Chairman, and Managing Director, 
Thyrocare Technologies Ltd.

Dr A. Velumani, a renowned Indian scientist in the Indian business fraternity, entrepreneur and 

Founder, Chairman & Managing Director, Thyrocare Technologies Ltd., gave a motivational talk at 

CSIR-IITR on May 21, 2017. He emphasized the importance of taking risks and urged scientists and 

students to step out of their comfort zones.  “The most fortunate is the one who is poor and lacks 

resources; he is the one who has nothing to lose and all the freedom to explore”. A wonderful story-

teller, Dr A. Velumani narrated the success story of his venture, Thyrocare and shared how scalability 

and business model differentiated him from the rest making him the only one in the world focusing on 

a single gland for his company. The mantra he propagates is “Focus, Learn, Grow, Enjoy” in that 

order. He motivated the scientists and research fellows to take up a societal problem and try to solve 

it. He also encouraged them to become entrepreneurs and not job seekers.  Dr Velumani exalted 

Dr A. Velumani interacting with Professor Alok Dhawan, Director, CSIR-IITR and scientist fellow of CSIR-IITR.
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Dr A. Velumani  being shown CSIR-IITR developed technologies by Professor Alok Dhawan, Director, CSIR-IITR and a group photograph 
with the students and faculty of CSIR-IITR . 

scientist to work closely with industry to solve 

their problems and find solutions for the 

society. He offered to collaborate with CSIR-

IITR as the institute is unique in nature and 

can provide insights into various disorders 

due to environmental factors. Professor Alok 

Dhawan, Director, CSIR-IITR, thanked Dr 

Velumani for his time and motivation as well 

as the offer to collaborate. Dr Dr Velumani 

also visited the CITAR of CSIR-IITR and 

appreciated the efforts of the institute in 

moving towards translational research 

directions and working with industries.
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Professor Peter S. Spencer
School of Medicine, Oregon Health & 
Science University, USA

Dr Peter S. Spencer, Professor, Department of Neurology, School of Medicine, Oregon Institute of 

Occupational Health Sciences, Oregon Health and Science University, Portland, Oregon, U.S.A., 

visited the institute on May 22, 2017. Professor Spencer, an outstanding researcher in experimental 

and clinical neurotoxicology, interacted with the scientists and young researchers and appreciated 

the efforts undertaken by the institute to unravel the mechanism of toxicity of environmental 

chemicals. He delivered a lecture on "Asian seasonal-acute Encephalitis Syndrome-neurotoxic not 

infectious".  He stressed that more focus should be given to undertake research on natural 

neurotoxins as these could be lethal at times. He gave examples of litchi toxins and cassava and 

kesari dal that led to several incidences of epidemics affecting a quantifiable population. During his 

deliberation, Professor Spencer stated that even plants that human consume may contain toxic 

principles with the potential to cause fatal neurological illness and therefore, knowledge of global 

health – infectious and toxic agents is essentially required to diagnose the true cause of mysterious 

new illnesses. He emphasized that researchers, academia, industry and government personals 

Professor Peter S. Spencer, Professor, Department of Neurology, School of Medicine, Oregon Institute of Occupational Health Sciences, Oregon 
Health and Science University, Portland, Oregon, USA, discussing with Professor Alok Dhawan, Director, CSIR-IITR.



should join hands together to understand the adverse and beneficial 

effects of litchi.  As India has different problems which are unique, 

concerted efforts should be made to resolve these problems. He said 

that understanding of clinical and experimental toxicology will help 

in managing the health problems and save lives during outbreaks. 

He further stressed to create a Centre of Excellence in 

Neurotoxicology at CSIR-IITR, Lucknow.

Professor Peter S. Spencer, being felicitated by
Professor Alok Dhawan Director, CSIR-IITR.

Professor Peter S. Spencer, (C) along with Professor Alok Dhawan (L) and Professor P.K. Seth (R).

Professor Peter S. Spencer, delivering a lecture Professor Peter S. Spencer, interacting with gathering.



Dr Colin Jamora
Director, National Centre for 
Biological Science, Bangaluru

Dr Colin Jamora, Associate Professor and Laboratory Director, IFOM in STEM Joint Research Laboratory, National Centre 

for Biological Sciences, Bangaluru, visited the institute on June 01,2017 and after interacting with the faculty, delivered a 

lecture on “Regulation of epithelial stem cells during wound healing”.

Dr Colin Jamora, Associate Professor and Laboratory Director, IFOM in STEM Joint Research Laboratory, National Centre for Biological 
Sciences, Bengaluru delivering his lecture.

Interactive session with gathering and audience 
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Professor S. C. Lakhotia
INSA Senior Scientist, 
Banaras Hindu University, Varanasi

Professor S.C. Lakhotia, BHU Distinguished Professor, discussing with Professor Alok Dhawan,  Director, CSIR-IITR. 
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Professor S.C. Lakhotia, BHU Distinguished Professor (Lifelong) & INSA Senior Scientist, Banaras Hindu University, 

Varanasi, visited the CSIR-IITR and interacted with the students and scientists on June 16, 2017. He emphasized that 

science should be driven with passion and trained minds can detect unexpected observations and that's how important 

scientific discoveries have been made. Professor Lakhotia also delivered a lecture on “Non-coding RNAs with central role 

in cell regulation demystify heterochromatin". The event was organized under the aegis of the Indian National Science 

Academy (INSA) and National Academy of Sciences, Allahabad, local chapters and Uttar Pradesh Academy of Science. 
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Professor S.C. Lakhotia, BHU Distinguished Professor, delivering the lecture. 

Professor S.C. Lakhotia, interacting with students.

Professor S.C. Lakhotia, BHU 
Distinguished Professor, being 
felicitated by  Professor Alok 
Dhawan,  Director, CSIR-IITR. 
Also present are Professor Anil K. 
Tripathi, Director, CSIR-CIMAP, 
Dr D Kar Chowdhuri, Chief 
Scientist, CSIR-IITR and Dr C.S. 
Nautiyal, J.C. Bose fellow, CSIR-
NBRI.



EDC Venture Centre, Pune

Ms Shruti Devasthali

Ms Shruti Devasthali, Manager, Entrepreneur 

Development Center (EDC) /Venture Center, Pune, 

visited the institute on July 25, 2017 to apprise the 

students and faculty of CSIR-IITR regarding DBT-

BIRAC's Biotechnology Ignition Grant (BIG) scheme. 

She then delivered a talk on “Opportunities of DBT-

BIRAC programmes and bio-entrepreneurship” in the 

C.R. Krishnamurti Seminar Hall of the institute. She 

informed the audience regarding opportunities in 

funding in the biotechnology and healthcare space, 

viz., the DBT-BIRAC Biotech Ignition Grant (BIG) 

scheme. She provided background information on this 

grant, the application process, funding process-flow, 

guidance on writing winning proposals etc.

Ms. Shruti Devasthali, Manager, Enterpreneur Development Center, Pune delivering her talk on DBT-BIRAC Biotechnology Ignition Grant 
Scheme.

Ms. Shruti Devasthali, Manager, Enterpreneur Development Center, Pune.

Professor Alok Dhawan,  Director, CSIR-IITR.
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Director, CSIR-Central Leather 
Research Institute, Chennai

Dr B. Chanrasekaran

Dr B. Chandrasekaran, Director, CSIR-CLRI, Chennai, 

visited the institute and interacted with the scientists and 

students on July 28, 2017. He also visited the Centre for 

Innovation and Translational Research (CITAR) and 

encouraged the students of CSIR-IITR Skill Initiative 

programme on “Computational Predictive Biology and 

Bioinformatics”.

Dr B. Chanrasekaran (Centre) with Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR (R) and

Dr R. Parthasarathi, Scientist Fellow, CSIR-IITR (L).

Dr B. Chanrasekaran, being presented souvenir by

Dr D. Kar Chowdhuri, Chief Scientist, CSIR-IITR.
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Dr B. Chanrasekaran interacting with senior faculty of CSIR-IITR.

Dr R. Parthasarathi, explaining CSIR-IITR developed technologies to Dr Chandrasekaran.



C-CAMP, Bengaluru

Dr Varushal Pendharkar

Dr Vrushal Pendharkar from C-CAMP, Bangaluru, visited CSIR-

IITR and delivered a lecture on "C-CAMP's efforts in promoting 

innovation and entrepreneurship" on July 28, 2017 in the C.R. 

Krishnamurti Seminar Hall of the institute. Dr Pendharkar gave an 

overview of C-CAMP initiatives during the last few years and 

informed the audience that C-CAMP has emerged a thriving hub for 

innovation and entrepreneurship in the area of life sciences and 

biotechnology where the organization has nurtured and supported 

over 80 start-ups and entrepreneurs through early stage funding, 

bio-incubation, scientific and business mentorship and through 

various facilitation activities. She further stated that C-CAMP has 

interacted with over 500 inventors, innovators and entrepreneurs 

from both academia and industry and encouraged them to translate 

their inventions into innovations that can be made available to the 

market. C-CAMP has till date funded over 70 entrepreneurs and 

academicians through the BIG Scheme from BIRAC and now is starting to fund more 

innovators through the MSME scheme, BIRAC SEED fund and NITI Aayog's Seed 

fund through the Atal Innovation Mission Scheme. C-CAMP start-ups have done quite 

well in terms of raising follow-on funding from the government as well as private 

investors and seven healthcare/life science products have been commercialization and 

are in the market.

Dr Varushal Pendharkar delivering his lecture. 
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Dr Varushal Pendharkar being 
presented a souvenir by
Dr N. Manickam, Senior 
Principal Scientist, CSIR-
IITR.



Biotech Consortium India Limited (BCIL), New Delhi

Dr Purnima Sharma and 
Ms Shreya Sanghvi Malik

Dr. Purnima Sharma, Managing Director and Ms 

Shreya Sanghvi Malik, Deputy Director, Biotech 

Consortium India Limited (BCIL), New Delhi 

visited the Centre for Innovation & Translational 

Research (CITAR) and GLP facilities of CSIR-IITR 

on October 15, 2017. They were taken around by 

Professor Alok Dhawan, Director, CSIR-IITR and 

faculty of the institute interacted with them. Both Dr 

Sharma and Ms Malik lauded the efforts made by the 

institute and looked forward to having close ties and 

collaborations with the institute.

Dr Purnima Sharma, Managing Director, BCIL, being presented a souvenir by 
Professor Alok Dhawan,  Director, CSIR-IITR.

Mrs. Shreya Sanghvi Malik, Deputy Director, BCIL, 
being presented a souvenir by Professor Alok Dhawan, 
Director, CSIR-IITR.

Professor Alok Dhawan, Director, CSIR-IITR, taking Dr Sharma and Ms. Malik around 
CITAR.
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Director, Physical Research Laboratory
Ahmedabad

Dr Anil Bhardwaj

CSIR-IITR on October 17, 2017 had a very distinguished visitor, Dr Anil Bhardwaj, Director, Physical Research 

Laboratory, Ahmedabad. He was introduced before the scientists and students by Professor Alok Dhawan, Director of the 

institute. Dr Bharadwaj then delivered a talk on "Space Sciences and Planetary Exploration" in C.R. Krishnamurti Seminar 

Hall of the institute and as a great story teller narrated how a mission started and ended successfully for moon and Mars. 

While interacting with the faculty and students, he complimented the efforts being made by the institute and emphasized on 

having collaboration in the context of space missions wherein IITR can look into the adverse impact of outer space domain 

on various forms of life. 

Dr Anil Bhardwaj, Director, Physical Research Laboratory, Ahmedabad delivering a talk.
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CSIR-IITR Research Council executive meeting

Research Council
The Research Council of the institute was reconstituted
in 2013 and the council has been playing its advisory
role from August 01, 2013. Headed by Professor R. Kumar,
Honorary Fellow, JNCASR, at Department of Chemical
Engineering, Indian Institute of Science (IISc), Bengaluru,
the Council has a number of distinguished members
drawn from different academia, institutes and government
departments to represent wider domains of science and
technology: Proferssor K.P. Gopinathan, INSA Honorary
Scientist & Former Chair, Department of Microbiology &
Cell Biology, IISc, Bengaluru; Dr T.P. Singh, Distinguished
Biotechnology Professor, Department of Biophysics, All
India Institute of Medical Sciences (AIIMS), New Delhi;
Professor Y. K. Gupta, Head, Department of
Pharmacology, AIIMS, New Delhi; Professor Santanu
Bhattacharya, Director, Indian Association for the
Cultivation of Science (IACS), Kolkata; Dr Rajesh Kapur,
Advisor, Department of Biotechnology, New Delhi,
Government of India; Dr Rakesh Kumar, Director, CSIR-
NEERI, Nagpur; Dr B. Sesikeran, Former Director, National
Institute of Nutrition, Hyderabad and Dr Manoranjan
Hota, Director, Ministry of Environment, Forest and
Climate Change, New Delhi, Government of India. During
the last one year, two meetings of the Council were held.
The Council played a pivotal role in guiding the institute
for developing programmes that will have translational
values and those programmes that will have direct or
indirect linkages to societal issues. As a part of the activity,
the Council had evaluated the progress made in different
projects/programmes and provided suggestions,
wherever needed.

Meeting of the Research Council in progress
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External Members
Professor Y.K. Gupta
Professor & Head
Department of Pharmacology
All India Institute of Medical Sciences
Ansari Nagar, New Delhi

Professor T.P. Singh
Distinguished Biotechnology Research
Professor
Department of Biophysics
All India Institute of Medical Sciences
Ansari Nagar, New Delhi

Professor K.P. Gopinathan
INSA Honorary Scientist &
Former Chair,  Department of
Microbiology & Cell Biology,
Indian Institute of Science
Bengaluru, Karnataka

Dr B. Sesikeran
Former Director
National Institute of Nutrition
Hyderabad, Telangana

Professor Santanu Bhattacharya
Director
Indian Association for the Cultivation of
Science
Jadavpur, Kolkata, Bengal

Agency Representative
Dr Manoranjan Hota
Director
Ministry of Environment, Forests and
Climate Change
Paryavaran Bhavan, CGO Complex
Lodi Road, New Delhi

Dr Rajesh Kapur
Advisor
Department of Biotechnology
Block-2, CGO Complex
Lodi Road, New Delhi

Sister Laboratory Nominee
Dr Rakesh Kumar
Director
CSIR-National Environmental Engineering
Research Institute, Nehru Nagar
Nagpur, Maharashtra

Director
Professor Alok Dhawan
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Permanent Invitee
Dr R.P. Singh
Senior Principal Scientist
Planning & Performance Division
Council of Scientific & Industrial Research
Anusandhan Bhawan
2, Rafi Marg, New Delhi

Member Secretary
Dr D. Kar Chowdhuri
Chief Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Chairman
Professor R. Kumar
Fellow, JNCASR
Department of Chemical Engineering
Indian Institute of Science
Bengaluru, Karnataka

Research Council
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Management Council

Members
Dr Sanjay Kumar
Director
CSIR-Institute of Himalayan Bioresource
Technology
Post Box No. 6
Palampur, Himachal Pradesh

Dr Amitava Das
Director
CSIR-Central Salt & Marine Chemicals
Research Institute, Gijubhai Badheka Marg
Bhavnagar, Gujarat

Dr Devendra Parmar
Chief Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr M.P. Singh
Principal Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr R. R. Kristipati
Senior Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr A. K. Pandey
Senior Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr Anvita Shaw
Principal Technical Officer
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr K. C. Khulbe
Senior Principal Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Mrs Kanaklata Mishra
Finance & Accounts Officer
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Member Secretary
Mr Anil Kumar
Controller of Administration
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Chairman
Professor Alok Dhawan
Director
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg, Lucknow, Uttar Pradesh
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Chairperson
Dr Poonam Kakkar
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
Lucknow, Uttar Pradesh

Members
Dr Neena Goel
Senior Principal Scientist
CSIR-Central Drug Research Institute
Sector 10, Jankipuram Extension
Sitapur Road, Lucknow, Uttar Pradesh

Dr Vineeta Prakash
Principal
Isabella Thoburn College
7, Faizabad Road
Lucknow, Uttar Pradesh

Dr Chetna Singh
Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr K.C. Khulbe
Senior Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Convener
Dr Sanghamitra Bandyopadhyay
Senior Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Institutional Complaint Committee for Sexual Harassment

Chairperson
Dr Poonam Kakkar
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
Lucknow, Uttar Pradesh

Members
Dr Neena Goel
Senior Principal Scientist
CSIR-Central Drug Research Institute
Sector 10, Jankipuram Extension
Sitapur Road, Lucknow, Uttar Pradesh

Dr Vineeta Prakash
Principal
Isabella Thoburn College
7, Faizabad Road
Lucknow, Uttar Pradesh

Dr Chetna Singh
Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr K.C. Khulbe
Senior Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Convener
Dr Smriti Priya
Scientist
CSIR-Indian Institute of Toxicology Research,
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

From 11.08.2017Up to 10.08.2017
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Chairman
Dr Mukul Das
Chairman cum Biological Scientist
Chief Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

CPCSEA Nominee (External)
Dr Biswajit Maity
CPCSEA Nominee
CSIR-Central Drug Research Institute
Sector 10, Jankipuram Extension
Sitapur Road, Lucknow, Uttar Pradesh

Dr Rishendra Verma
Scientist from outside the institute
Former Joint Director
Centre for Animal Disease Research and
Diagnosis
Indian Veterinary Research Institute
Izatnagar, Uttar Pradesh

Dr Aparna Tripathi
Socially Aware Nominee
Social Worker, Lucknow, Uttar Pradesh

CPCSEA Nominee (from CSIR-IITR)
Dr Devendra Parmar
(Scientist from different discipline)
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr Chetna Singh
(Scientist from different discipline)
Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr Dhirendra Singh
(Veterinarian)
Senior Scientist
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
Lucknow, Uttar Pradesh

Member Secretary
Dr D.C. Purohit
Senior Principal Scientist
Member Secretary cum Scientist-in-Charge
Animal Facility
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
 Lucknow, Uttar Pradesh

Institutional Animal Ethics Committee

Up to 27.03.2017
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Chairman
Dr Devendra Parmar
Chairman cum Biological Scientist
Chief Scientist
CSIR-Indian Institute of Toxicology
Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

CPCSEA Nominee (External)
Dr Neelam Bala
Main Nominee
Biological Production Section
Department of Animal Husbandry
Lucknow, Uttar Pradesh

Dr A.K. Baranwal
Link Nominee
In-Charge Animal Facility
Sanjai Gandhi Post Graduate Institute of
Medical Sciences
Raebareli Road, Lucknow, Uttar Pradesh

Dr D.S. Upadhyay
Scientist from outside the institute
Senior Principal Scientist & Head
National Laboratory Animal Center
CSIR-Central Drug Research Institute
Sector-10, Jankipuram Extension
Sitapur Road, Lucknow, Uttar Pradesh

Dr Virendra Kumar
Socially Aware Nominee
Social Worker, Lucknow, Uttar Pradesh

CPCSEA Nominee (from CSIR-IITR)
Dr M.P. Singh
(Scientist from different discipline)
Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr Mahadeo Kumar
(Veterinarian)
Scientist
Animal Facility
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
Lucknow, Uttar Pradesh

Dr Smriti Priya
(Scientist from different discipline)
Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Member Secretary
Dr Dhirendra Singh 
Member Secretary cum Scientist-in-Charge
Animal Facility 
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
 Lucknow, Uttar Pradesh

Institutional Animal Ethics Committee

From 28.03.2017



232

Institutional Human Ethics Committee

Chairman
Dr Chandishwar Nath
Former Chief Scientist
CSIR-Central Drug Research Institute
3/67, Viram Khand, Gomti Nagar, Lucknow, Uttar Pradesh

Members (External)
Professor (Dr) Uday Mohan
Upgraded Deptt. of Community
Medicine & Public Health
King George's Medical University
Lucknow, Uttar Pradesh

Professor (Dr) O.N. Mishra
Dean & Head, Faculty of Law
Lucknow University
Lucknow, Uttar Pradesh

Professor (Dr) R.K. Singh
Head, Department of Biochemistry
TSM Medical College & Hospital
Lucknow, Uttar Pradesh

Sri R. K. Mittal, IAS (R)
1/14, Vishwas Khand
Gomti Nagar
Lucknow, Uttar Pradesh

Member (from CSIR-IITR)
Dr Poonam Kakkar
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Gheru Campus, Sarojini Nagar Industrial Area
Lucknow, Uttar Pradesh

Member Secretary
Dr C. Kesavchandran
Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh

Dr Devendra Parmar
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigan Bhawan
31, Mahatma Gandhi Marg
Lucknow, Uttar Pradesh
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Right To Information Act-2005

RTI Act-2005 is being implemented properly in the institute since its inception. Following officials
have been designated as per the requirement of the act:

Dr K.C. Khulbe CPIO-CSIR-IITR
Senior Principal Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
Lucknow, Uttar Pradesh
Tel: 0522-2628228
E.mail: kckhulbe@iitr.res.in

Dr R. R. Kristipati ACPIO-CSIR-IITR
Senior Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
Lucknow, Uttar Pradesh
Tel: 0522-2620106, 107 ext. 620
E.mail: raviram@iitr.res.in

Dr D. Kar Chowdhuri Appellate Authority-CSIR-IITR
Chief Scientist
CSIR-Indian Institute of Toxicology Research
Vishvigyan Bhawan
Lucknow, Uttar Pradesh
Tel: 0522-2963825
E.mail: dkchowdhuri@iitr.res.in

Suo-Motto disclosure has been done on institutional website.  A total number of 23 applications
were received during the year and 22 were responded to. One applicant submitted first appeal to
the Appellate Authority, which was replied and settled properly. On-line returns are being filed
as per schedule of the act.
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Dr Mahendra Pratap Singh	
Principal Scientist
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Principal Scientist
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Senior  Scientist
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Dr Abhay Raj	
Scientist
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Shri Dheer Kumar	
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Senior Technician (2)

Shri Ashok Kumar Pathak	
Senior Technician (2)
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Shri  Ram Kumar
L	 ab Assistant

Smt Shanti
L	 ab Assistant

Shri Hari Ram	
Lab Assistant

Shri Naushad Ahmed	
Lab Assistant

Shri Machh Narain	
Lab Assistant(2)

Shri Putti Lal
L	 ab Attendant(2)

Shri Anurudh Vishwakarma
L	 ab Attendant(2)

Lab assistants/attendants

Shri Abhishek Rawat
 Technician (1)

Shri Shiv Prakash Rahi 
Technician (1)

Shri Sushil Kumar Saroj
 Technician (1)

Shri Umesh Chandra Srivastava
 Technician (1)
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Shri Anil Kumar	
Controller of Administration

Smt Kanak Lata Mishra	
Finance & Accounts Officer

Shri Satyendra Kumar Singh	
Store & Purchase Officer

Shri Pradeep Kumar	
Administrative Officer

Shri Kul Karan Singh	
Section Officer 

Shri Dharm Raj	
Section Officer 

Shri Bishnu Kant Mishra	
Finance & Accounts Officer

Shri Chandra Shekhar Kandpal	
Section Officer 

Shri  Vivek Srivastava	
Security Officer

Shri Chandra Mohan Tewari	
Hindi Officer

Shri Bhikhu Lal	
Personal Secretary 

Shri Salahuddin Khan	
Assistant (General) Gr. I

Shri Devesh Chandra Saxena	
Assistant  (General) Gr. I

Shri Shitla Shankar Shukla	
Assistant  (General) Gr. I

Smt Savita Vishwakarma	
Assistant  (General) Gr. I

Shri Ganga Prasad	
Assistant  (General) Gr. I

Administrative Staff

CSIR-IITR Staff

CSIR-IITR Staff
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Shri Hardeep Singh	
Assistant  (S & P) Gr. I

Shri Kusehar Prasad	
Assistant  (S & P) Gr. I

Shri Ramendra Kumar	
Assistant  (S & P) Gr. I

Smt Kusum Lata	
Personal Secretary 

Shri Prem Prakash	
Senior Stenographer

Smt Vijaya Suresh	
Senior Stenographer

Smt Balbeer Kaur	
Senior Stenographer

Smt Archana Agarwal	
Senior Stenographer

Shri Ram Bilas	
Senior Stenographer

Smt Suman Yadav	
Senior Stenographer

Shri Anoop Kumar	
Manager Cum Salesman

Shri Ugra Sen
A	 ssistant (Account) Gr. II

Shri Ajay Prasad	
Assistant  (General) Gr. II

Shri Anuj Deep
A	 ssistant (Account) Gr. II

Shri Pawan Kumar	
Assistant (General) Gr. II

Shri Amit Kumar
A	 ssistant  (General) Gr. II

Shri Manoj Tiwari	
Assistant  (Stores & Purchase ) Gr. I

Shri Lalit Kumar	
Assistant  (Account)Gr. I

Shri Kamta Prasad	
Assistant (Account) Gr. I

Shri Suresh Kumar	
Assistant (Account) Gr. I
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Shri Mohan Lal
	Halwai Cum Rasoiya

Shri Umesh Chandra
B	 earer 

Shri Rajendra Yadav	
Wash Boy

Shri Ausan	
Group C (Mts)

Shri Dinesh Kumar Singh
G	 roup C (Mts)

Shri Rajendra Kumar	
Tea/Coffee Maker

Shri Ram Sajeevan	
Group C (Mts)

Shri Mohd. Ateeq	
Group C (Mts)

Shri Mahesh Yadav
G	 roup C (Mts)

Shri Vikas Barua	
Group C (Mts)

Shri Parmanand	
Group C

Shri Ram Swaroop Singh
Group C (Mts)

Support Staff

Shri Rajesh Kumar
W	 ash Boy

Shri Sinod Kumar
B	 earer 

Shri Narendra Singh
A	 ssistant  (General) Gr. III

Shri Tanuj Joshi
J	unior  Stenographer
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Dr Debasish Mandal
DST Inspire Fellow

Scientist Fellows

Dr Kriti Gupta
DST Woman Scientist

Dr Naveen K. Gautam
DST Inspire Fellow

Dr Rashmi Kumar
Ramalingaswamy Fellow

Dr Richa Singh
Postdoctoral Fellow

Dr Kavita Seth
DST Woman Scientist

Dr R. Parthasarathi
Quick Hire Scientist Fellow

Dr Sandeep Sharma
Quick Hire Scientist Fellow

Dr Shiv Singh
DST Inspire Fellow

Dr Vikas Srivastava
Postdoctoral Fellow
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Research Scholars & Project Fellows

Research Scholars & Project Fellows

Abdul Hamid Abhik Nandi Abhishek K. Jain Abhishek K. Mishra Abhishek Mishra

Aditya K. Kar Aditya Pankaj Ajay Kumar Ajeet K. Srivastava Ajit K. Rai

Alina Zehra Alpna Mathur Amrita Singh Anil K. Singh Anima Kumari

Anita Agrahari Anjali Gangwar Ankita Asati Ankita Pandey Ankita Rai

Ankita Srivastava Ankur K. Srivastava Anshuman Srivastava Anubha Mudawal Anugya Srivastava



Anuj Pandey Anuradha Yadav Anurag  K. Srivastava Aparna S. Kushwaha Archana Yadav

Ashish Sonkar Brashket Seth Charul Rajput Chetan Rajpurohit Deepshi Chaurasia

Deepti Chopra Dipak Kumar Divya Dubey Divya Sharma Divya Singh

Divya Vimal Durgesh P. Mourya Garima Singh Gayatri Bagree Hamid Kamal

Harshita Pandey Himanshu Gupta Imran Ahmad Indra dev Ishrat J. Sai

CSIR-IITR Annual Report 2016-17
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Research Scholars & Project Fellows

Ishu Singh Jagriti Shukla Jamal A. Ansari Jitendra Juhi Mishra

Julee Verma Jyoti Singh Kajal Karsauliya Kapil Mandrah Kavita Dubey

Kirti Agrahari Krishna Gautam Kshitiz Tiwari Lavi Rani Mahavir P. Purohit

Manish Tripathi Manisha Dixit Megha Bansal Minal Chaturvedi Minu Singh

Mitali Sinha Mohammad Anas Mohammad F. Khan Mohammad I. Ansari Mohammad S.Ur Rashid



Mohd Irfan Monika Binwal Namrata Mittra Neha Singh Neha Singh

Nida Moin Nishant Singh Nitesh Dhiman Nupur Mishra Onila Logun

Parul Gupta Payal Mandal Pokhraj Sahu Poorva Awasthi Prakrity Singh

Pramod Kumar Priya Saxena Radha D. Singh Raghvendra Singh Raj K. Regar

Rakesh R. Jha Ratnakar Tiwari Ravindra S. Thakur Renuka Riddhi Rai

CSIR-IITR Annual Report 2016-17
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Rinkesh K. Gupta Ruchi Gera Rukmani Pandey Saba Qureshi Sabita Chourasia

Sachin Kumar Sameen Sha Sangh J. Singh Sanjay Saini Sanjeev K. Yadav

Saurabh Bhatti

Saurabh Kumar Saurabh Pal Shagun Shukla Shaivya Kushwaha Shariqua Khan

Shashank Ojha Shayan Mohammad Shraddha Pandit Shripriya Singh

Sarika Yadav Saumya Asthana Saumya Mishra Saumya Mishra

Shweta Devi
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Research Scholars & Project Fellows



Shweta Goyal Siddharth Mukhopadhyay Smita Kumari Snatosh Verma Snigdha Gupta

Sonam Chandra Sugandh Sumit Kumar Anand Supriya Ray Surabhi Jaiswal

Ved Prakash

Vibha Shukla Vikas Singh Vinay K. Yadav Vipendra K. Singh Vipin Yadav

Vishnu Satyan Vivek K. Gaur Vivek K. Pandey

Swati Srivastava
AcSIR Consultant

Tanisha Singh Tuba Parveen Tulika Srivastav

Yogendra Nagar Zeeshan Arif

CSIR-IITR Annual Report 2016-17
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Dr B.N. Paul
Senior Principal Scientist 30-11-2016

Mr Raja Bux
Group C 30-11-2016

Mr Budhi Lal
Group C 31-12-2016

Dr M.K. Srivastava
Principal Technical Officer 31-01-2017

Mr B.C. Pant
Sr. Technician (2) 31-01-2017

Mr Hira Lal
Lab. Assistant 28-02-2017

Mrs Jai Laxmi
Assistant (G) Gr II 30-04-2017

Mr Ram Kishor Singh
Group C 31-05-2017

Mrs Chandra Kumari
Group C 31-07-2017

Mr Ramyagga
Tea maker 31-07-2017

Dr D.C. Purohit
Senior Principal Scientist 31-10-2017

Mr  Ajay Kumar
Sr. Technician (2) 31-10-2017

Superannuation
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This year our two staff members left for the heavenly abode. Deeply mourned by CSIR-IITR family.

Shri BK Jha 10-04-2017
PS to Director

Shri Kallu Prasad 16-05-2017
Assistant

Obituary
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Plan 4099.875 
Non-Plan 1310.410 
Total 5410.285 

 

Scientist Fellow 10 
Research Scholars & Project Fellows 150 
Total 160 

 

Scientific Staff Group IV 52 
Technical Staff Group III 60 
Lab Assistants/Attendants 07 
Adminsitrative Staff 38 
Support Staff 14 
Total 171 

 

Rs. in Lakhs

Rs. in Lakhs

Staff Strength
(As on 1/08/2017)

Budget
External Cash Flow (ECF) : 2016-17

Government Budget : 2016-17

Government 562.862 
Foreign 29.234 
Industries 155.625 
Total 747.721 

 



Phone: +91-522-2217497   +91-522-2628227
Email: director@iitrindia.org    Web: wwwiitrindia.org
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