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Image on the cover : Confocal micrograph showing the segmentation pattern in fertilized embryos of Drosophila
melanogaster. The red colour represents posterior compartment of each segment immunostained
through antibody against engrailed protein. The blue colour represents nuclei stained by DAPI

Coverimage courtesy : Dr. Divya Vimal, Dr. Ravi Ram Kristipati



(0000 T

G228
Azadl

Amrit Mahotsav ~HI 2023 INDIA

U H0dbot

LTI

DO0DOI0I0O0toonoioinnUdboiiboidbitonoono i 0
0
DO0MDOOI I I IOrorboobooionod



Editorial Committee

Chairman
Dr. Vinod Pravin Sharma

Conveners
Dr. Alok Kumar Pandey
Dr. Ravi Ram Kristipati

Members

Dr. R. Raja Gopal

Dr. Pradeep Sharma

Dr. Vikas Srivastava

Dr. Ramakrishnan Parthasarathi
Dr. Debabrata Ghosh

Dr. Preeti Chaturvedi

Dr. Jyotsna Singh

Dr. Neeraj Kumar Satija

Dr. Puneet Khare

Mrs. Deepshi Chaurasia
Mrs. Deepshikha Srivastava
Mr. Shyam Kumar Pal

Mr. Krishna Raj Singh

Mr. Kaleem Uddin

Acknowledgments
Ms. Anuriti Saxena
Ms. Ayushi Rastogi
Ms. Sadia Zafar

Published by

Director

CSIR-Indian Institute of Toxicology Research

Vishvigyan Bhawan

31, Mahatma Gandhi Marg, Lucknow - 226 001, UP, India
Email: director@iitrindia.org; director@iitr.res.in

Web: www.iitrindia.org



Contents

From the Director's Desk
Research Highlights

FEST

Food Toxicology
Environmental Toxicology
Systems Toxicology

Drug and Chemical Toxicology
ASSIST

REACT

Research Output Indicators

Publications

Patents

Agreements & MoU

Externally Funded Research Projects
Ph.D. Awarded

Visit Abroad

Recognitions, Honours and Awards

Translational Research and Innovation Ecosystem
CITAR-BIRAC-BioNEST
Resources and Services

Knowledge Resource Centre

New Facilities and Capabilities

Research Planning and Business Development Division
Computer Centre

Animal Facility

Central Pathology Laboratory

Energy Conservation at CSIR-IITR

Human Resource Development

AcSIR Ph.D. Programme

CSIR-Harnessing Appropriate Rural Interventions and Technologies (HARIT)
Skill Development Programme

Jigyasa Activities

CRTDH

Events

One Week One Lab-CSIR-IITR

International Workshop on Science Communication and Film-making

i-connect event (ICEN-64) on “Toxicological Interventions for Industrial Safety and Sustainability
World Food Day 2022

DSIR-CRTDH Conclave “Sustainable Transformation of MSMEs”

L3

01
03-10
11-25
26-36
37-42
43-48
49-54

55-62

63
64-67
68-73
74-77

78
79-81

82-83

84
85-87
88
89
90
91
91

92

93
94-112
113-116
117

118-131
132
133
134
136



Programme on Noting, Drafting and Service Rules

Symposium on “Roadmap for Sustainable Environmental Management Plans”

Conference on “Women in Academia, Research & Management of Food Safety & Toxicology”
One Day Chintan Shivir on “CRTDH Empowering MSMEs”

Symposium on “Advancing R&D by Harnessing Computations: Trends and Way Forward”
Inauguration of TDIC at CSIR-IITR

Annual Events

National Technology Day 2022

World Environment Day 2022

World Yoga Day 2022

Hindi Pakhwada 2022

CSIR Foundation Day 2022

CSIR-IITR Foundation day 2022

National Science Day 2023

National Technology Day 2023

World Environment Day 2023

World Food Safety Day 2023

World Yoga Day 2023

Hindi Pakhwada 2023

82" CSIR Foundation Day at CSIR-IITR

82" CSIR Foundation Day Celebrations, Lucknow CSIR Labs
Visit by Padma Awardees

Research Council Meeting (August 31-September 01, 2023)

Committees

Research Council

Management Council

Internal Complaints Committee

Institutional Animal Ethics Committee

Institutional Human Ethics Committee

Institutional Biosafety Committee

Official Language Implementation Committee

Right to Information Act-2005

Standing Publications, Ethics and Scientific Vigilance Committee

Staff

Scientific Staff

Technical Staft (Group III)

Technical Staff (Group II)

Lab Assistants/Attendants/Support Staff
Administrative Staff

Superannuation

Project Scientists/ Research Associates
Research Scholars/Project Associates

Obituary
Staff Strength/Budget

137
139
140
142
143
144

145
146
147
148
149
150
152
153
154
157
158
158
160
161
164
165

166
167
168
169
170
171
172
173
174

175-177
178-179
180
181
182-183
185
186
188-193

194
196



‘

From the Director's Desk

As the First Employee of the CSIR-Indian Institute of
Toxicology Research (CSIR-IITR), Lucknow, I deem it an honour
to present the annual report that demonstrates the Institute's
dedication to serve the nation through its scientific
accomplishments. The current report showcases the scientific and
technological accomplishments along with the noteworthy
milestones for the period between April 2022 and September
2023.

CSIR-IITR has been a leading institution in the field of
toxicology research for several decades. With the 21" century

witnessing not only climate change but also a remarkable

alteration in the lifestyle of humans, understanding the interactive impact of these changes in habitat & habit on the
ecosystem, sustainability, and safety has become a major challenge to toxicology. To address this conundrum
effectively, CSIR-IITR has reoriented its scientific resources into three major divisions viz., FEST (Food, drug &
chemical, Environment and Systems Toxicology), ASSIST (Analytical Science services, Industrial support through
Technological solutions) and REACT (Regulatory and Computational Toxicology including GLP compliant studies)
with an emphasis to bring all three major stakeholders (researchers, regulators and other stakeholders including the
industries & the general public) on board so that affordable solutions for better health with safe, secure & sustainable
environment. With this goal, the institute also redesigned its logo to reflect the importance of a sustainable & safe
environment for human health. Also, to honour Dr CR Krishnamurti (who also was the former Director of CSIR-IITR
and a visionary in environmental toxicology) on his birth centenary, the satellite campus of CSIR-IITR located at
Gheru is named Dr. CRK Campus. The campus is named after him in order to rejuvenate the campus to meet Dr. CRK's
vision for this campus to be the center of excellence in ecotoxicity testing. The renewed and revamped impetus is
clearly reflected in the extensive research conducted at CSIR-IITR that has resulted in the publication of a total of 89
research papers. It is indeed a pride that nearly 85% of these papers are published in journals with an impact factor 3 or
more, while 64% of the publications were in journals with an impact factor of 5 or higher. It is noteworthy that the
average impact factor of publications of CSIR-IITR stands at 6.25 this year. This reflects the Institute's continued
dedication to fundamental and mechanistic research apart from its commitment to providing services to Industries, in
the domain of toxicology. The institute has generated an external cash flow of 13.15 Crore during the reporting period
and 43% of'this revenue is from the private/industrial/service sectors.

On the translational front, CSIR-IITR has developed a rapid hemoglobin testing kit called "SenzHb" for
testing hemoglobin levels. This would aid in the nation's fight against anaemia, particularly in women due to
malnutrition. CSIR-IITR along with CSIR-CEERI has developed FluoriPCR", by integrating the thermocycler with a
fluorimeter and this would be useful for DNA amplification as well as spectroscopy. These technologies are part of the
CSIR Mission program on Advanced Technological Leads for Assuring Safety of Food (ATLAS).

Ensuring a healthy and well-balanced diet is crucial for human health and well-being. CSIR-IITR, recognized
by FSSAI as “National Reference Laboratory” has partnered with other CSIR labs on the pan-CSIR mission project on
Millet-Sustaining health through research and innovation by analysis of nutrients and nutraceuticals to achieve global
awareness (SHRI ANNA). CSIR-IITR will work towards providing crucial nutritional and safety information on



millets in this endeavor. In this international year of millets, CSIR-IITR, along with the Institute of Hotel Management,
Lucknow, has created a“PocketBook on Millet Dishes™ that features traditional recipes using different types of millets.

CSIR-IITR signed 40 MOUs with several national and international organizations and industries. Also, in line
with the Hon'ble Minister (S&T) Dr Jitendra Singh's vision of showcasing the technological breakthroughs and
innovations in the CSIR labs, CSIR-IITR successfully organized “One Week One Lab” (OWOL) campaign. CSIR-
IITR is well recognized for the knowledge dissemination in the local language and the. CSIR-IITR received 1" prize for
the Hindi magazine “Vishvigyan Sandesh” from the Department of Official Language, Official Language
Implementation Committee, Lucknow, during this year, reflecting its commitment to the proliferation of Hindi
(Rajbhasha). CSIR-IITR is also one of the first CSIR labs to implement e-office, promoting sustainability by
minimizing paper usage. Also, CSIR-IITR has drafted the first Handbook of guidelines for new recruits in CSIR.

CSIR-IITR, under the aegis of CSIR-Integrated Skill Initiative, has organized 27 fresh, up, or re-skilling
programs and trained more than 1000 candidates. As a recognition of the same, CSIR-IITR has been designated as a
Mentor lab for a few other CSIR laboratories to foster their skilling activity and alignment of the same to the National
skill mission. Under CSIR-Jigyasa this year, more than 8,000 students and 250 teachers were nurtured to boost their
creativity and innovative skills. As part of its Scientific Social Responsibility, CSIR-IITR released the post-monsoon
2022 and pre-monsoon 2023 reports on the ambient air quality of Lucknow city. With this, I am pleased to announce
that CSIR-IITR has been monitoring the air quality of Lucknow city for 25 years.

CSIR-IITR would like to express its gratitude for the support received from the Government of India and CSIR, New
Delhi. We highly appreciate the invaluable guidance and encouragement provided by the Director General, CSIR, and
members of the Research Council in restructuring the scientific resources of the Institute. I would like to commend the
IITR team for their hard work and wonderful achievements during the past year. We will continue to conduct excellent
research to create a safer and more sustainable environment.

(Bhaskar Narayan)
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OUR CLIENTS AND COLLABORATORS
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A
FEST

Food, Drug & Chemical,

‘ Environment and Systems Toxicology

Food, Drug & Chemical, Environment and Systems Toxicology (FEST) Division of
CSIR-IITR is engaged in Research and Development activities that included food safety
and understanding the toxicological responses of diverse chemicals, pharmaceuticals, and
drugs. The Division includes scientists working in four groups: (1) Food Toxicology (2)
Environmental Toxicology (3) Systems Toxicology (4) Drug & Chemical Toxicology
focusing on studying the mechanistic toxicity, fate of the chemicals, their monitoring,
g i, Pl remediation of persistent pollutants from various in the environment and food safety for

Dr. N. Manickam national missions and regulatory purposes. Considering the national priority of safe food

Head, FEST for all, scientists of this division undertake research to identify the gaps where
technological interventions and safety data are required. In consultation with several
major industries and regulatory agencies including the Food Safety and Standards Authority of India (FSSAI), Bureau of
Indian Standards (BIS), and Export Council of India, a roadmap has been developed to meet the unmet needs of the
farmers, industries, consumers and regulatory agencies. Hence, also the division is actively involved in the data
generation for a mechanistic understanding of adulterants, pollutants, and contaminants-mediated toxicity in a variety of
food commodities and matrices. The development of new methods and technologies to assure better human health
through safe food commodities from the field to the consumer end is studied with utmost priority.

The efforts are directed to assess human health with the changing times posed by new substances such as
pharmaceuticals, foodstuffs, and other industrial chemicals. Through multiple interdisciplinary approaches, this
division serves the general public in safeguarding their health and the environment in which they live. 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 toxicological consequences. The advent of high throughput genomic
screens has led to the possibility of a much greater breadth of understanding of the effect of xenobiotics in biological
systems. Furthermore, the division is exploring the possibility of using genomic assays as a signature of xenobiotic
exposure. Research surrounding the system biology approach to predict the effects of chemicals and other environmental
stressors at different levels of biological organization is also given a major thrust. Further, issues addressed by the
division are: (i) studying the perturbation of biological systems by chemicals and stressors; (ii) monitoring changes in
molecular expression and integrating data to achieve a mechanistic understanding of the specific toxicity and (iii)
develop and validate biomarkers for predicting the toxicological responses.

The objectives of the division are:

« Integrated approach for mechanistic understanding of biological, chemical & physical stress factors on systemic and
global ecosystems

» Technological solutions for detection, prevention & mitigation of health (incl. occupational) & environmental hazards

01






Dr. Kausar M. Ansari
Group Leader

A
Food

‘ TOXlCOIOgy

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 around 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. Moreover, 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 used extensively as additives in food. The
adulteration of food due to deliberate mixing of inferior grade agents for disguising and to earn
undue profits is a serious problem. Also, un-intentional contaminants may creep up during field
production or processing and storage. Furthermore, based on our traditional knowledge the
beneficial effects of herbs are a promising area for encountering several toxic manifestations.

Thus, the group is involved in the following research activities:

* Mechanistic understanding of food toxicants and their health effects on multiple organ
systems.

 Development of quick methods / portable kit/biosensor for detection of food adulterants and
contaminants.

« Establishment of guidelines for food and chemical safety for regulatory agencies.

Participating Scientists - Dr. Yogeshwar Shukla , Dr. Anurag Tripathi , Dr. Pradeep Kumar Sharma

Dr. Sandeep Kumar Sharma, Dr. Prabhanshu Tripathi

03
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Bisphenol A exposure induces metastatic aggression
in low metastatic MCF-7 cells via PGC-10 mediated
mitochondrial biogenesis and epithelial-
mesenchymal plasticity

The frequency of estrogen receptor alpha (ERa)-positive
breast cancers and their metastatic progression is
prevalent in females globally. Aberrant interaction of
estrogen-like endocrine-disrupting chemicals (EDCs)
are highly implicated in breast carcinogenesis. Studies
have shown that single or acute exposures of weak EDCs
such as bisphenol A (BPA) may not have a substantial
pro-carcinogenic/metastatic effect. However, repeated
exposure to EDCs are expected to strongly induce
carcinogenic/metastatic progression, which remains to
be studied.

Low metastatic ERa-positive human breast cancer cells,
MCEF-7, were exposed to nanomolar doses of BPA every
24 h (up to 200 days) to study the effect of repeated
exposure on metastatic potential. Following the
designated treatment of BPA, markers of epithelial-
mesenchymal transition (EMT), migration and invasion,
mitochondrial biogenesis, ATP levels, and peroxisome
proliferator-activated receptor-gamma coactivator 1-
alpha (PGC-1la) knockdown assays were performed.
Repeated exposures to low-dose BPA induced stable
epithelial-mesenchymal plasticity in MCF-7 cells to
augment migration and invasion in the ERa-dependent
pathway. Repeated exposures to BPA increased the
levels of several mesenchymal markers such as N-

Bisphenol A
i | p—
II}—<_>—+—( Y
— Oy =
l 150 exposures
4 “
e BT
Low dose repented
EXDOEIES
MCF-7 cells MCF-7 colis
[wild typa) {changed cellular
plasticity)

04

cadherin, vimentin, cluster of differentiation 44 (CD44),
slug, and alpha-smooth muscle actin (a-SMA), whereas
reduced the level of E-cadherin drastically. BPA-
induced mitochondrial biogenesis favored metastatic
aggression by fulfilling bioenergetics demand via PGC-
1o/NRF1/ERRa signaling. Knockdown of PGC-la
resulted in suppressing both mitochondrial biogenesis
and EMT in BPA-exposed MCF-7 cells. Repeated
exposures to low-dose BPA may induce metastatic
aggression in ERa-positive breast cancer cells via PGC-
lo-mediated mitochondrial biogenesis and epithelial-
mesenchymal plasticity.

Ansariet. al., Life Sciences, 2022, 302:120649.

Possible role of gut microbes and host's immune
response in gut-lung homeostasis

The vast diversity of microbial communities reside in
various locations of the human body, and they are
collectively named as the 'Human Microbiota." The
majority of those microbes are found in the
gastrointestinal and respiratory tracts. The
microorganisms present in the gastrointestinal and the
respiratory tracts are called the gut microbiota and the
airway microbiota, respectively. These microbial
communities are known to affect both the metabolic
functions and the immune responses of the host. Among
multiple factors determining the composition of gut
microbiota, diet has played a pivotal role. The gut
microbes possess enzymatic machinery for assimilating
dietary fibers and releasing different metabolites,

Bioenergetics and

Migration
EMT changes

Irrearsiitn
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Detailed mechanisms of gut microbiota in modulating lung immunity through the gut-lung axis. Fermentation of dietary fibers by the gut microbiota
results in the production of metabolites, particularly SCFAs. SCFAs either directly migrate to lung tissues through the circulation and regulate
pulmonary immunity or promote differentiation and activation of immune cells to produce cytokines and IgA. In the lungs, IgA promotes clearance of
pathogens, Treg cells reduce lung inflammation and injury, and certain cytokines (such as TNF-a, IL-4, etc.) alter the immune environment.

primarily short-chain fatty acids (SCFAs). The SCFAs
modulate the immune responses of not only the gut but
other distal mucosal sites as well, such as the lungs.
Dysbiosis in normal gut flora is one of the factors
involved in the development of asthma and other
respiratory disorders. Of note, several human and
murine studies have indicated significant cross-talk
between gut microbiota and lung immunity, known as
the gut-lung axis. Here, effect of dietary metabolites,
particularly SCFAs, on the “gut-lung axis” and its
impact on lung health was discussed. Also, to analyze the
global research progress on the gut-lung axis and to
identify the knowledge gap in this field, bibliographic
tools Dimension database and VOS viewer analysis
software has been utilized.

Rastogi et al., Frontiers in immunology, 2022, 13:
954339

Transcriptomic and proteomic insights into patulin
mycotoxin-induced cancer-like phenotypes in
normal intestinal epithelial cells

Patulin (PAT) is a natural contaminant of fruits
(primarily apples) and their products. Significantly, high
levels of contamination have been found in fruit juices

worldwide. Several in vitro studies have demonstrated
PAT's ability to alter intestinal structure and function.
However, in real life, the probability of low-dose, long-
term exposure to PAT in humans is significantly higher
through contaminated food items. Thus, in the present
study, were exposed normal intestinal cells to non-toxic
levels of PAT for 16 weeks and observed that PAT could
cause cancer-like properties in normal intestinal
epithelial cells after chronic exposure. Here, our results
showed that chronic exposure to low doses of PAT
caused enhanced proliferation, migration, invasion
ability, and the capability to grow in soft agar (anchorage
independence). Moreover, an in vivo study showed the
appearance of colonic aberrant crypt foci (ACFs) in PAT-
exposed Wistar rats, which are well-established markers
for early colon cancer. Furthermore, as these neoplastic
changes are consequences of alterations at the molecular
level, here, next-generation RNA sequencing was combined
with liquid chromatography-mass spectrometry-based
proteomic analysis to investigate the possible underlying
mechanisms involved in PAT-induced neoplastic
changes.

Singhetal., Mol Cell Biochem, 2022,477:1405-1416.

05



ArTr) CSIR-NTR
§g===7 Annual Report 2022-23

Y paTRaa

Mechanism of Pautulin induced Cancer-like phenotypes

Ochratoxin A treated rat-derived urinary exosomes
enhanced cell growth and extracellular matrix
production in normal kidney cells through
modulation of TGF-f,/smad2/3 signaling pathway

Ochratoxin A (OTA) mycotoxin produce naturally as
secondary metabolites by certain species of Aspergillus
and Penicillium fungi. OTA contamination to various
food commodities imposes a serious health threat to
humans. It is reported that kidney is target organ for OTA
toxicity. And, OTA caused inhibition in protein
biosynthesis, mitochondrial dysfunction, and oxidative
stress is believed to be the possible mechanism/s
responsible for OTA-induced nephrotoxicity. Recently,
exosomes, extracellular vesicles are found to play an
important role in normal physiology and progression of
kidney disease because they carry cargo molecules, such
as mRNAs, miRNAs, and proteins that contribute to
disease initiation and progression. Nonetheless, role of
exosomes in OTA-induced nephrotoxicity is not
explored yet. Therefore, the role of exosomes in OTA-
induced nephrotoxicity was investigated. It was
observed that OTA (210 pg/kg b. wt) treatment to Wistar
rats caused histopathological changes in kidney as well

06

as significantly increased the exosomes secretion in
urine. Moreover, treatment of normal rat kidney cells
with OTA-induced urinary exosomes caused increased
expression of cell growth markers and extracellular
matrix proteins. Furthermore, mechanistic findings
suggest that OTA-induced urinary exosomes caused
activation TGF-f,/smad signaling pathway, which are
involved in regulating cell growth and extracellular
matrix production.

Devetal., Life Sciences, 2022, 298:120506.

Serum and urine metabolomics analysis reveals the
role of altered metabolites in patulin-induced
nephrotoxicity

Various studies have identified the kidney as a target
organ for patulin (PAT)-induced toxicity. However,
detailed mechanistic insights into PAT-induced
nephrotoxicity had not yet been done. Therefore, along
with classical toxicological parameters, liquid
chromatography-high resolution massed spectrometry
(LC-HRMS) based metabolomics has been carried out to
delineate the mechanism(s) of PAT-induced
nephrotoxicity.An in vivo study was conducted using
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male Wistar rats, divided into three groups. PAT (25
ng/kg b.wt and 100 pg/kg b.wt) and, control were given
through oral gavage, 5 days/week for 28 days. At the end
of the experiment, changes in the mean body/organ
weight, food and water intake, expression of marker
proteins of kidney injury, and histopathological changes
were investigated. Furthermore, LC-HR/MS based
metabolomics was performed on the serum and urine of
PAT-exposed rats. The histopathological and
toxicological analysis revealed a significant increase in
glomerular mesangial cells, vacuolar degeneration, and
cast deposition in the proximal convoluted tubules. The
metabolomics showed metabolic perturbations in amino

l-ambreiaseek
g piw

and fatty acid-related metabolic pathways in serum and
urine of PAT-treated rats. In conclusion, this study
expands our understanding of PAT-induced metabolic
alterations and its effects on renal function.

Pal et al., Food Research International, 2022, 156:111177.

Metabolomics as an emerging approach for
deciphering the biological impact and toxicity of food
contaminants: the case of mycotoxins

Exposure to mycotoxins through the dietary route occurs
on a daily basis while their deleterious effects are
exhibited in the form of ailments, such as inflammation,

07
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