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CSIR-IITR
In the Service of the Nation

CSIR-Indian Institute of Toxicology Research
(CSIR-IITR), was established on 4" November 1965 as
Industrial Toxicology Research Centre (ITRC). The
institute is located on Mahatma Gandhi Marg in
Lucknow, facing the famous historical building of
Chattar Manzil Palace, overlooking river Gomti. The
ITRC was formally dedicated to the nation on 27 July,
1976 by the then President of India, His Excellency Sri
Fakhruddin Ali Ahmad.

Gheru Campus of CSIR-IITR

To expand the capabilities for safety evaluation of
pesticides and chemicals, another campus of the
laboratory was developed in 1978 at Gheru village on the
Lucknow-Kanpur highway. The institute was renamed
as Indian Institute of Toxicology Research in 2008 to
encompass the new emerging areas of toxicological
research rather than concentrating only on industrial
toxicology. CSIR-IITR is one of the pioneer institutions
dealing in toxicology research in Asia-Pacific region. It
has played a crucial role since 1965 in assessment and
prediction of toxic effects of chemicals to which
industrial workers, miners, farmers and even the
common man may get exposed.
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Mandate

The objectives of CSIR-IITR symbolize the country's
commitment towards sustainable industrialization and
development. The objectives are to:

® [dentify occupational health hazards due to exposure to
chemicals in industries, mines, agricultural fields and
general environment by undertaking health and
environmental surveys.

B Determine the mode of action of toxic chemicals /
pollutants.

B Conduct safety evaluation of chemicals used in industry,
agriculture and everyday life.

B Suggest remedial / preventive measures to safeguard health
and environment from pollutants.

B Collect, store and disseminate information on toxic
chemicals.

B Develop human resource for dealing with industrial and
environmental problems.

CSIR-Indian Institute of Toxicology Research (CSIR-IITR),
Lucknow has the health of the nation at the core of its agenda.
Technologies developed at CSIR-IITR have served to fulfill
the nation's needs such as pure drinking water to setting
standards for food additives, dyes and chemicals along with
environmental risk assessment.

The data generated in the institute's laboratories help in
formulating guidelines for regulating the use of chemicals and
prescribing their limits. The institute has also developed test
systems for evaluation of effluents using biological species and
for screening of the dermal, reproductive, immunotoxic,
genotoxic, carcinogenic and mutagenic potential of chemicals.

It has carried out extensive toxicity studies on dyes, pesticides,
heavy metals, plastics, polymers, food colours, herbal
products, dust and fibre leading to newer diagnostic,
preventive and interventional strategies
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Achievements

CSIR-IITR provides a unique platform for the public and
entrepreneurs to answers all their queries and concerns
regarding the safety and toxicity of chemicals/ products. The
institute with five decades of existence has expanded its
activities in diverse areas of toxicology and has undertaken
several studies, including problems of miners inhaling dust and
fibres to toxicity of dyes, pesticides, heavy metals, plastics,
polymers, solvents, food additives, adulterants and
contaminants.

Simultaneously, the institute also worked on diagnostic,
preventive and interventional toxicology. It has participated in
multicentric programmes for development of pharmacopoeial
standards for drugs used in the Indian system of medicine. The
laboratory enhanced its capabilities for analysis of new class of
pollutants like Polychlorinated Biphenyls (PCBs), Polycyclic
Aromatic Hydrocarbons (PAHs); and also introduced state-of-
the-art tools for toxicity assessment e.g. Comet assay, FISH,
ELISA, image analysis-based methods for neuronal injury,
gene expression and quantification of the histopathological
lesions. The institute has made significant progress in
establishing facilities and developing assays for rapid
assessment of toxicity of chemicals using in-vitro/ex vivo
models and small invertebrate animal and plant models, thereby
reducing the use of animals in toxicological studies. Currently,
the research at CSIR-IITR is focused on understanding the
mechanism of toxicity at the molecular level also involving
proteomics, genomics and bioinformatics approaches towards
development of biomarkers for risk assessment of human

exposure to chemicals.

At the time of the Bhopal Gas tragedy due to the leakage of

Methyl Isocyanate in 1984, the institutesent a team of experts as

a relief team to treat the gas exposed victims. The institute
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played an active role in providing clean drinking water during
the Odisha cyclone disaster. Water purification devices like
'Amrit Kumbh' and ‘Bact-O-kill' developed at CSIR-IITR for
water purification have successfully increased access to safe
drinking water throughout the country.

CSIR-IITR scientists played a vital role in the expeditious
analysis of edible oil samples during the epidemic dropsy that
hit Delhi in August 1998 involving over 2500 victims with
more than 60 deaths. Dropsy is caused due to consumption of
mustard oil adulterated with argemone oil and could even lead
to death in extreme cases. CSIR-IITR was also in the forefront
during assessment of the impact of spillage of chemicals at
Kandla port as a consequence of Gujarat earthquake in2001.

The laboratory remained at the forefront in addressing the
human health and environmental problems of the country and
participated actively in National Mission and societal
programmes such as National Drinking Water Mission,
Technology Mission on Oilseeds, Pulses and Maize
(TMOP&M), and monitoring of the Ganga, Yamuna and Gomti

rivers.

Scientists of the institute provide inputs in the formulation of
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guidelines for toxicity evaluation of chemicals and products;
setting permissible limits forvarious additives and
contaminants in food and packaging material; management of
hazardous wastes and evaluation of pesticides that should be
continued, restricted or banned. The laboratory expanded its
capabilities in new areas of concern such as safety evaluation of
biotechnological products, nanomaterials, analysis of food and
water contaminants. CSIR-IITR also rendered its services and
expertise to industry and government agencies.

Repositioning as Global Leader

The five decades of expertise and knowledgebase in toxicology
research has empowered the institute to conduct research in the
contemporary areas of:

Food, Drug and Chemical Toxicology
Nanotherapeutics & Nanomaterial Toxicology
Systems Toxicology & Health Risk Assessment

Environmental Toxicology

L R R R I 2

Regulatory Toxicology
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Food, Drug and Chemical
Toxicology

Food is of paramount importance as it is required in sufficient
quantity for leading a healthy life. There is increasing concern
about contamination of food either through environmental
pollution or adulteration throughout 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 for better shelf life 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, unintentional contaminants may appear
during field production or processing and storage.
Recombinant DNA technology for production of GM food has
to be exploited for adequate food supply or else the crisis
shall keep onincreasing. However, the safety of this GM
food/crop has to be established before commercialization.
Based on our traditional knowledge, evaluation of the
beneficial effects of herbs is a promising area for encountering
several toxic manifestations. Thus, toxicity/safety data for
these chemical moieties along with GM food and
traditionally used herbs needs to be generated. The scientists
working in this group are utilizing state-of-the-art technology
& research endeavours include unraveling of methodologies to
quantify the potential toxic agents in food; mechanism of
toxicity of food additives, contaminants, adulterants; detection
of GM food/crops and their safety / allergenic assessment;
identification of phytochemicals / herbal preparations, which

can modify the toxicity of above chemical moieties in food.
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Nanotherapeutics and
Nanomaterial Toxicology

Technological innovations have led to the emergence of
nanotechnology as a new field that will revolutionize industrial
development. In fact, manufacture of nanomaterials of various
shapes and compositions has increased in the last few years,
with a vast potential of use ranging from diagnostic imaging to
molecular construction. With the realization of entirely new
dimensions of safety of nanomaterials, CSIR-IITR initiated
work in the area of safety/toxicity evaluation of nanomaterials.
The team of scientists working at CSIR-IITR has the
experience both in synthesis as well as safety / toxicity
evaluation and impact assessment of engineered
nanomaterials (ENMs). Some of the most critical issues that
need to be addressed for safety/toxicity assessment of ENMs
include: 1) effect of shape and size; 2) dosimetry; 3) route of
delivery and tracking; 4) development and validation of test
models; 5) in vitro vs. in vivo extrapolation; 6) ecotoxicity
including aquatic toxicity; 7) environmental monitoring and 8)
life cycle analysis. CSIR-IITR has published a document on the
“Guidance for safe handling of Nanomaterials”

The mission and goals of the nanomaterial toxicology group are
to investigate health and environmental effects of
nanomaterials to delineate their toxicity and assure safe usage
in consumer products and therapeutics. The scientists in the
group have competence in synthesis and detailed
characterization of nanoparticles, in vitro and in vivo
toxicity assays addressing issues of  cytotoxicity,
genotoxicity, immunotoxicity, dermal toxicity, neurotoxicity,
reproductive  toxicity, aquatic toxicity, biodistribution and
metabolism, elimination and ecotoxicological impact of
ENMs.

Nanotoxicology

Vol: 2(1), 2008

Alok Dhawan & Rishi Shanker
Vol 3 (1), 2009

AlokDhawan & Mukul Das

fl Nanotoxicology

BIOMEDICAL
NANOTECHNOLOGY

Journal of Biomedical Nanotechnology
Vol: 7(1), 2011
Alok Dhawan, K.C. Gupta & Rishi Shanker
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Systems Toxicology and
Health Risk Assessment

Humans are exposed to many chemicals not only in the form of
drugs but 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 lead to toxicity. 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
Systems Toxicology and Health Risk Assessment group 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. Particular focus has been placed on the development,
assessment and application of methods for assessing the
adverse effects of environmental chemicals. This includes the
development and evaluation of Integrated Testing Strategies to
describe all the toxicological interaction that occur within a
living system under stress and use our knowledge of
toxicogenomic responses in one species to predict the modes of
action of similar agents in other species. The group also
attempts to integrate the traditional methods of experimental
toxicology with high throughput systems and with data
analysis and modeling tools to allow for a more sensitive and
early identification of adverse effects for use in risk
assessments as well as in the development of novel biomarkers
of'exposure and effect.

Role of microRNAs in ethanol neurotoxicity

Prenatal Arsenic
Exposure
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Environmental Toxicology

Environmental toxicology refers to the scientific study of the
potential effects of anthropogenic compounds on organisms
released into the natural environment. A large variety of
chemicals, synthetic products and NCEs, GMOs and
engineered nano-materials are released into the environment
every year. The challenge is to create ways to efficiently predict
toxic potential and exposure levels for chemicals that lack
toxicological and exposure data in environmental settings.
Hence, to improve the test design and field monitoring in
ecotoxicity testing alternative animal models as well as
alternate to animal models are being explored Therefore, the
development, validation and application of high throughput
terrestrial and aquatic invertebrate test methods for ecotoxicity
studies have high priority in ecotoxicology. The use, exposure
and effects information obtained from quantitative
structure—activity relationships “OMIC” approaches, read-
across methods, thresholds of toxicological concern and in
vitro tests prior to in vivo testing are being explored for more
rapid, efficient, and cost effective risk assessment of chemicals.
The development of diagnostic capabilities impaired
ecosystems will help in determining the extent to which
existing remediation strategies/technologies are effective, and
the refinements needed in risk management.

The mission and goals of the environmental toxicology group
are to explore cellular, genetic and organismal approaches for
detection and mitigation of environmental pollutants. The
scientists in the environmental toxicology group have
competence in the areas of mechanism of toxicity of
environmental pollutants; sensors and probes for detection of
biological contaminants; remediation of soil, water and
industrial wastes; ecotoxicity and environmental impact
assessment.

Ecotoxicity studies in Caenorhabditis elegans

Coenorhabaitis elegans CULTURE
FACILITY AT ITR

PHYSIOLOGICAL IMPLICATIONS EFFECT AT CELLULAR LEVEL  IMPLICATIONS AT MOLECULAR LEVEL
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Ecotoxicity studies in Eisenia fetida

| [gmmmmF cotoxicology lab at Gheru
campusto provide battery of ecatoxicity
tests under GLP Compliance, R&D

= | | activities.

In-house sarthworm Cuture (Eisenia
fetida)

ZECT aific €l seil spi<ed wit” en renmental
cansentaons (02,2 24 10 mgKa)

Exposure 1l doy 63
Sampling at dfarcnt
intervals

2 ~Significant changes (p=0.05) in earthworm Bodyweight
Wetabolomic profiing (10mg/kg), cacoon productionand hatchability (2 8 10
mgtkg)
-Prevalenceof oxidative stressvia elevated SOD
& CAT levels after day 3 and 7 of post exposure
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Regulatory Toxicology

Safety of human health and environment is the primary
concern of the world. The adequacy and quality of safety data
allows regulatory decisions for the production, marketing,
transport, storage, categorization/labeling and usage of a vast
variety of industrial chemicals, agro-chemicals,
pharmaceuticals, cosmetic products and food/feed additives,
etc that have an overriding influence on the sustainment and
quality of our life and environment. Creation of a GLP-
compliant competent and competitive facility for regulatory
toxicology studies is, therefore, the most desirable application
of scientific knowledge for service to society, service to
industry and sustainable development around the world.

CSIR-IITR is the only institute in the CSIR family to have
international accreditation in the form of Toxicity Testing: GLP
Test facility. The facility can carry out Toxicity studies (acute
and sub-acute toxicity) and mutagenicity studies (
micronucleus assay and chromosomal aberration assay) in rat,
mice, guinea pigs and rabbits. Toxicological evaluation done
under this facility as per GLP norms is acceptable by the
regulatory bodies of 34 member countries and 58 associate
non-member countries of OECD. Thus, this facility is doing
great service to the nation as small and medium entrepreneurs
can get their products tested at a reasonable price within the
country to generate pre-clinical data.

Regulatory toxicology is, therefore, to assure the well-being of
our populace, validating the product specifications and helping
regulatory decisions to support Indian industry in global
positioning of their equally credible products.

The mission of the group is to formulate strategies and
guidelines for regulatory bodies of the country and protection
of human health and environment. To accomplish this, the

Environmental Chemistry

Pesticide Toxicology

Regulatory Toxicology Group

Ecotoxicology

Metal Analysis
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goals are: Develop and demonstrate the capability to address
contemporary challenges and answer future emergencies
through R&D and application of new knowledge in regulatory
toxicology; to harness the full potential of scientific and
technological revolution and economic benefits of Individual
Ventilated Case System (IVC) India becoming a preferred
destination of safety  evaluation of industrial and
environmental chemicals/products; offer technologically up-
to-date and economically competitive services (safety
evaluation, analytical characterization, hazard identification,
risk assessment and remediation, and knowledge-based
consultancy) for chemicals, biological and environmental
pollutants.The scientists in the group have competence in
various analytical techniques, short and long term toxicity
studies, genotoxicity studies, reproductive toxicity studies,
inhalation studies, genetic characterization of laboratory
animals, toxico-pathological evaluation of multiple organs
from various species of laboratory animals and exploratory and
predictive modeling

Endeavours to meet
new challenges

To reposition itself globally as a leader in toxicology the
institute is addressing emerging toxicological challenges like
indoor pollution, nanomateial toxicology and in silico
toxicology that are relevant and imperative to protect human
health.

Indoor air pollution is recognized as a significant source of
potential health risk to exposed populations throughout the
world. The major sources of indoor air pollution worldwide
include combustion of fuels, cleaning products; and
construction materials. Exposure to indoor pollutants is a

significant cause of health problems such as acute respiratory
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infections in children, chronic obstructive lung diseases, lung
cancer and pregnancy-related outcomes. Global estimates
show that about 2.5 million deaths each year result from indoor
exposures to particulate matter in rural and urban areas in
developing countries, representing 4-5% of the 50-60 million
global deaths that occur annually. Smoke exposure affects
mainly women, and young children who accompany their
mothers during cooking and other household activities. Hence,
effective indoor air pollution monitoring and prevention
strategies are being addressed by CSIR-1ITR.

Safety/toxicity assessment of chemicals using conventional
methods is very expensive, resource intensive, and time
consuming. in silico analysis enables toxicologists to screen
and predict toxicity of compounds, generate appropriate
experimental strategies and formulate new safety and
regulatory framework.

At CSIR-IITR the in silico facility is currently being used to
predict the toxicity of environmental chemicals using
quantitative structure toxicity relationships (QSTR) as well as
understanding the mechanism of toxicity using molecular
docking studies.
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Outreach programmes

The outreach activities related to environmental pollution,
health risks and mitigation of such problems are regularly made
available to the scientific community and also to the public.
CSIR-IITR holds exhibitions displaying its technologies and
organises public awareness programmes and medical camps in
urban as well as in rural areas. A concerted effort is being made
to sensitize the general public and students in particular towards
environmental issues and ethics.

Every year the institute celebrates World Environment Day,
National Science Day and CSIR Foundation Day by opening its
laboratories for the general public and also by organizing
lectures of eminent personalities for creating scientific
awareness. To popularize science among students the institute
has adopted two local schools under a special programme of
CSIR.

Rich Knowledge Resources

The S&T Knowledge Resource Centre of CSIR-IITR serves as
an excellent information resource of books, journals, databases
and reference material in the field of toxicology in the country.
Documents from IARC, WHO, FAO, EPA, OECD, IRPTC,
IPCS, ILO, BIS; reference sources like handbooks,
encyclopedia and directories, and databases on CD-ROM such
as POISINDEX and CHEMBANK are available in the library.
The Environmental Information System (ENVIS) provides
information related to toxic chemicals, industries, government
agencies and NGOs. The institute is doing value addition to
Comprehensive Traditional Knowledge Digital Library by
incorporating information on toxic potential of medicinal

plants and their use as antidotes.
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Recognition of Expertise

In December 2000, CSIR-IITR received accreditation from
NABL as a biological and chemical testing laboratory for air
quality, environmental impact, chemical and bacteriological
quality of water and effluents, chemical and biological safety of
plastics, residue analysis for pesticides, metals and
toxicity/safety evaluation of a wvast variety of
chemicals/products. This accreditation is an assurance of
quality management, testing services and expertise in

toxicological sciences at CSIR-IITR.

Based on its expertise, CSIR-IITR has been recognized by
agencies such as the U.P. Pollution Control Board, Lucknow,
Central Pollution Control Board, New Delhi, and Bureau of
Indian Standards (BIS), New Delhi.

The institute has always remained in the forefront for
generating trained human resource in the area of industrial and
environmental toxicology. CSIR-IITR provides summer
training post-graduate, doctoral and post-doctoral training to
students. It also provides consultancy based on national and
international guidelines (OECD, USEPA, BIS, ISO) to
industry, academia and public and private sectors, agencies,

and companies.

Sifaes udietm &g uentHa
Accredited by NABL for chemical
and biological testing
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Toxicity Testing: GLP Test Facility
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CSIR-IITR, Lucknow is the only multidisciplinary research institute in the field
of toxicology in South East Asia with the motto:

“Safety to environment & health and service to industry”.

R&D Areas
= Food, Drug & Chemical Toxicology

= Environmental Toxicology

= Regulatory Toxicology

= Nanotherapeutics & Nanomaterial Toxicology
= Systems Toxicology & Health Risk Assessment

Services Offered

= GLP certified for pre-clinical toxicity studies
*NABL accredited

= Safety / toxicity evaluation of NCEs

= Water quality assessment and monitoring

= Analytical services

= Environmental monitoring and impact assessment
= Epidemiological studies

= Information on chemicals / products

Recognitions

= Scientific & Industrial Research Organizations (SIROs)
= UP Pollution Control Board (Water & Air)

= Indian Factories Act (Drinking Water)

= Bureau of Indian Standards (Synthetic Detergents)

= Food Safety & Standards Authority of India (FSSAI)

Technologies Developed / Available
= Water Analysis Kit

= Mobile Laboratory Van for on spot water quality
analysis

= Argemone Detection Kit for rapid screening of Argemone
inmustard oil

= CD-Strip for detection of butter yellow, an adulterant in
edible oils

= Arsenic Detection Kit
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