


SPONSORED BY, 

DIAMOND SPONSORS

PREMIUM SPONSORS

BRONZE SPONSORS

Science and Engineering Research 

Board(SERB)

University Of Kerala

Doerenkamp-Zbinden Foundation

People for the Ethical Treatment of Animals (PETA)



COMPLIMENTARY SPONSORS

Eppendorf India Private Limited

Origin Diagnostics & Research

APJ Scientific Solutions

Universal Agencies 

Bions Medical Sciences Private Limited. 



INTERNATIONAL & NATIONAL ORGANIZERS

• Dr. Y. K. Gupta, Former Professor of Pharmacology, AIIMS, New Delhi

• Dr. S. Raisuddin, Professor of Medical Elementology & Toxicology, Jamia Hamdard, 
New Delhi

• Dr. Vijaypal Singh, IGIB, New Delhi

• Dr. M.A. Akbarsha, Former Director & Chair, MGDC, Bharathidasan University,

Trichy

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

• Dr. Adip Roy, Head, Regulatory affairs, Amway India Enterprises, Gurgaon

• Dr. B. Kadalmani, Asst. Professor, Dept. of Animal Science, Bharathidasan University, 
Trichy

• Dr. Thomas Hartung, CAAT, Johns Hopkins, USA

• Dr.Hajime Kojima, JaCVAM, NIHS, Japan

• Dr. Christian Pellevoisin, Mattek, France

SPEAKERS

• Dr. Thomas Hartung, USA

• Dr. Hajime Kojima, Japan

• Dr. Yasunari Kanda, Japan

• Dr. Lena Smirnova, USA

• Dr. Sheikh Raisuddin, Jamia Hamdard, New Delhi

• Dr. Y. K. Gupta, AIIMS, New Delhi

• Dr. Subrahmanyam Vangala, ReaGene, Bengaluru

• Dr. Karthik Vasudevan, CCMB, Hyderabad

• Dr. Shilpi Sharma, Pune University, Pune

• Dr. Prajakta Dandekar Jain, IICT, Mumbai

• Dr. P.R.Anil Kumar, SCTIMST, TVM

• Dr. Suraj Unniappan, Canada

• Dr. B Satheesan, MCC

• Dr. Yasir Hasan Siddique,AMU,Aligarh

• Dr. Ankita Pandey, PeTA-India

• Dr. Upendra Nongthomba, IISC, Bangalore

• Dr. Chandrabhas Narayana, RGCB, Trivandrum

• Dr. Renu John, IIT, Hyderabad



• Dr.Abhay Deshpande, Director, Global Innovation & Strategy, JRF Global

• Dr. Shanmugam Dhinakaran, IIT, Indore

• Dr. J Ponmozhi, IES IPS, Indore

• Dr. Rajaguru Aradhya, Amrita Viswa Vidyapeetham

• Dr. H P Gurushankara, Central University of Kerala

• Dr. Rahul Date, Jai Research Foundation, Vapi, Gujarat

• Dr. Sameer Kumar, Central University of Kerala

• Dr. Kajal Chakarborty, CMFRI, Kochi

• Dr. Mohammad Idris, CCMB, Hyderabad

• Dr. C. R Patil, RC Patel Institute, Maharashtra

COORDINATORS

Patrons:

• Hon. Prof. Dr. Mohanan Kunnummal, VC, University of Kerala

• Dr. Sanjay Behari, Director, SCTIMST

Co-Patrons:

• Prof. Dr. Oommen V. Oommen, Former Chairman - Kerala State Biodiversity Board

• Prof. Dr. P. R. Sudhakaran, University of Kerala

Co-Chairpersons:

• Prof. Dr. G.M. Nair, President, KAS

• Prof. Dr. G. Prasad, University of Kerala

Co-Convenors:

• Dr. P.V. Mohanan, SCTIMST

• Dr. Sreejith Parameswara Panicker, University of Kerala



EDITORS

• Dr. Sreejith Parameswara Panicker

• Vijayalakshmi M

• Fidha Latheef

• Najeeb. S

• Binumon T M

• Surya Suresh

• NIkhila Leemon

• Chaithra Prasad

• Dr. Pramitha V S

• Meenu M S

• Soumya V S

• Anjana Suresh

• Gayathri S Kamath

• Greeshma S















CONTENTS

Forward…………………………………………………………………………....................1

Alternate to animal experimentation: Need, challenges, strategies and way forward, an 
Indian Perspective………………………………………………………...…………………2

Fruitfly (Drosophila melanogaster) & zebrafish (Danio rerio) as models for studying 
human diseases or disorders and drug discovery……………………………………………3

Technological interventions in alternatives in toxicity testing ……………………………...4

Raman as a diagnostic and cellular non-invasive probe……………………………………..5

Alternatives to animal experiments for dissecting the pathophysiology of Type II- diabetes 
mellitus and associated metabolic disorders………………………………………………...6

Towards toxicology for the 21st century……………………………………………………..7

From MPS research to International Society………………………………………………...8

Current status and future perspectives of cardiotoxicity testing using human iPSC 
cardiomyocytes……………………………………………………………………………....9

JaCVAM activities for motivating the Indian scientists……………………………………10

Non- animal methods of drug development and testing in cancer…………………………11 

Clinical translation of efficacy using 3D Bioprinted human models………………………12

3D imaging of cellular constructs and organoids on microfluidic platforms: applications 
and challenges……………………………………………………………………………...13

In-viro three-dimensional hepatotoxicity test platform: development and validation as an

alternative system…………………………………………………………………………..14

Applications of computational fluid dynamics in Biological sciences…………………….15

Fabrication of healthy and diseased biological barriers in lab-on-chips for disease diagnosis 
and drug evaluation………………………………………………………………………...16

3D mono- & co- culture spheroids for pre-clinical research in anti-cancer therapies……..18

Drosophila melanogaster as a research model……………………………………………..19 

Fruitfly, an alternative and reliable system to replace vertebrate animal model…………...20

Drosophila melanogaster as a model organism for neuro-behavioural studies…………...21

Experimentally validated in-silico approach to predict the skin sensitization potential of 
phytochemicals…………………………………………………………………….……….22

Implementation of 3Rs in treatment of snake envenomation in India. Polyvalent antivenom-
snake……………………………………………………………………………………..…23

Use of chick embryo model to study angiogenesis………………………………………...24 

Replacing fetal bovine serum in cell culture applications………………………................25



The 3 Rs in Research and teaching: perspectives of a Western Canadian Veterinary 
College…………………………………………………………………………………..26

Development of bioactive compounds from marine organism: Whether there are 
alternatives to animal experiments?..................................................................................27

Zebrafish- A potential vertebrate model to study development and disease…………….29 

Teaching experimental pharmacology: prospects for HEIs for the next decade………...30



5th annual Conference Of Society For Alternatives To Animal Experiments-India [SAAE-I 
2022] - CONFERENCE ONALTERNATIVES TO ANIMAL EXPERIMENTS IN

TRANSLATIONAL RESEARCH

Dec 08,09 2022

Book of Abstracts 

FOREWORD

SAAE-India has had an impressive history. Established in 2018, with the HQ in
Bharathidasan University, Tiruchirappalli, the Society took to concerns of animal
welfare and doubtful relevance of animal models as surrogates for human pathology,
pharmacology and toxicology. Academic pursuit has been its principal emphasis;
educating the stakeholders- teachers, scientists, regulators, and those in translational
research- about the non-animal methods and the trends therein has been the principal
focus. To that effect the Society conducts annual conferences, and more importantly
training workshops. The Society has seen through four national conferences, and each
conference has been associated with pre- and post-conference training workshops. This
year, the conference has been assigned to SCTIMST and Zoology Department of
University of Kerala, Thiruvananthapuram.

We have endeavored for about 6 months, and contacted as many scientists possible, from
India as well as abroad. The response as speakers, presenters and audience has been
overwhelming although experts from abroad have not yet gained confidence to visit
India in the aftermath of Covid 19 pandemic. Thus we have 26 speakers- each with an
abstract- who are assigned to Plenary Talks, Invited Lectures, and Technical Talks, and
there is one abstract of an award- winning scientist. We have four experts from abroad-
two from USA and two from Japan-, and they participate online. We await an exciting
academic feast of enlightenment and empathy.

Dr. P.V. Mohanan  
SCTIMST

Dr. Sreejith Paramemeswara Panicker

University of Kerala



ALTERNATE TO ANIMAL EXPERIMENTATION: NEED, 
CHALLENGES, STRATEGIES AND WAY FORWARD, AN INDIAN  

PERSPECTIVE

Prof./Dr. Y.K.Gupta

President,AIIMS-Bhopal & Jammu 

& President, SAAE-India



FRUITFLY (DROSOPHILA MELANOGASTER) AND ZEBRAFISH 
(DANIO RERIO) AS MODELS FOR STUDYING HUMAN DISEASES 

OR DISORDERSAND DRUG DISCOVERY

Many human diseases and disorders result from mutations in the genome.
However, very little is known about the aetiology of these diseases. Since most of the
proteins exhibit not only high structural/residue conservations but also perform similar
functions in humans and other species, we have been using genetically amenable organisms
like Drosophila melanogaster (fruit fly) and Danio rerio (Zebrafish) to dissect the aetiology
of many human disorders in last few years. Many of the Drosophila mutants, like in the
human disease, may not exhibit apparent phenotypes in heterozygote conditions, but when
brought in trans-heterozygote combination with other mutants, may generate appropriate
synthetic phenotypes allowing us to understand and test how specific diseases develop in a
family suddenly. This approach may not be feasible in any other more complex model
organisms. Many such examples will be highlighted during the talk. The drawback with
human genetic studies is that one may map and study the phenotype of a genetic disease, but
may not understand how the disease phenotype is achieved. Drosophila and Zebrafish
genotype/phenotype studies may illuminate this. It is conceivable that such a study has the
potential to unravel the basic mechanisms involved, thus providing insight into human
muscle diseases. I also will present data on how we have used both organisms to screen for
functional food small molecules to ameliorate neurological disorders.

Prof. Upendra Nongthomba, PhD. 

Professor, DBGL, Chair- Dept. of

Molecular Reproduction Development

and Genetics

Indian Institute of Science



TECHNOLOGICAL INTERVENTIONS IN ALTERNATIVES IN 
TOXICITY TESTING

Technology, particularly the information technology (IT) has provided great
leverage to researchers engaged in the development and implementation of alternatives in
biomedical sciences and regulatory affairs. Big data and massive information resources
have stirred young and experienced minds alike. Technological intervention in the field of
biomarkers for toxicity testing and diagnostics has opened up innumerable possibilities.
Biosensors offer another avenue for technological interventions. In silico tools, cell and
tissue on chip have aided researchers working in the field of alternative models and
systems. Availability of whole genome sequences and its exploitation in the field of
toxicology and risk assessment is another area with vast opportunity. It is envisaged that in
future use of appropriate tools and technology will be an essential toolkit in the hands of
researchers working on alternatives.

Prof. S. Raisuddin

Professor & Head, Department of 

Medical Elementology Toxicology

Jamia Hamdard, New Delhi



RAMAN AS A DIAGNOSTICAND CELLULAR NON-INVASIVE 
PROBE

Prof. Chandrabhas Narayana, 

Director, RGCB, 

Thiruvananthapuram



TOWARD TOXICOLOGY FOR THE 21ST CENTURY

The 2007 NRC report on Toxicity Testing for the 21st Century - a vision and a strategy (Tox-
21c) was a watershed moment for US toxicology changing a discussion from whether to
change to when and how? With knowledge in the life sciences vastly increased since 2007,
technologies such as microphysiological systems (MPS) and artificial intelligence (A.I.)
have emerged, which were hardly covered in the report. Exposure-driven assessments were
only covered in a parallel NRC report but the needs for integration into toxicology for
example through exposomics are increasingly evident. A key challenge is the integration of
data and methods (evidence streams) in Test Strategies, Systematic Reviews and Risk
Assessments. Evidence-based Toxicology and Probabilistic Risk Assessments are emerging
here. In order to embrace these developments and move Tox-21c toward implementation,
the Basic Research Office of the Office of the Under Secretary of Defense for Research and
Engineering, OUSD(R&E), hosted a vanguard of Tox-21c scientists for a Future Directions
workshop Advancing the Next Scientific Revolution in Toxicology on April 28-29, 2022, at
the Basic Research Innovation Collaboration Center (BRICC), in Arlington, VA, laying out
how recent developments can be embraced and Tox-21c implemented in the next decades.
The vision of the workshop is used to illustrate progress and challenges to revise regulatory
toxicology.

Dr. Thomas Hartung, Professor, 

Doerenkamp- Zbinden Chair, 

International Advisor, CAAT, USA, 

The Johns Hopkins University 

Bloomberg School of Public Health



FROM MPS RESEARCH TO INTERNATIONAL SOCIETY

Microphysiological systems is fast growing field, which implements the modern
cell culture technologies in drug development and chemical safety testing as well as basic
research to advance our understanding of human biology and diseases. Microphysiological
systems (MPS) comprise several bioengineering breakthroughs that reproduce organ
architecture and function in vitro. Fueled by stem-cell technologies, a broad variety of
especially human models and test systems have emerged, which make relevant experimental
tools broadly available through international and multidisciplinary collaborations.
Conference series are a key tool to form a community and accelerate scientific
developments, their implementation and global harmonization. They provide an overview on
the state-of-the-art in such dynamic and diverse fields, enabling transfer learning. A global
conference on MPS was identified by opinion leaders in the field as a key step forward in the
maturation and harmonization of the area and was established under the lead of Center for
Alternatives to Animal Testing (CAAT). Inaugural MPS world summit was held in 2022.
International MPS society (iMPSS) was formed.

CAAT is implementing a brain MPS (brain organoids) to study brain
development and homeostasis as well as perturbations by chemical exposures. Specifically,
we address the gene environmental interactions in autism by using brain organoids with
autism genetic background. We advance our understanding of brain infection and
neuroinflammation by introducing microglia to the brain organoids and exposure of the
cultures to the viruses. We develop higher through put test system to screen the drugs and
chemicals by introducing reporter lines in the brain organoids. Finally, we aim to address the
ultimate functional readout of the brain – cognitive functions with MP

Dr. Lena Smirnova

Asst. Prof.

Center of Alternatives to Animal Testing, 

Johns Hopkins University, USA



CURRENT STATUS AND FUTURE PERSPECTIVES OF  
CARDIOTOXICITY TESTING USING HUMAN iPSC 

CARDIOMYOCYTES

Cardiotoxicity assessment is highly challenging due to species differences
and various toxicities, such as electrophysiological and contractile toxicities, which can
result in proarrhythmia and heart failure. Growing evidence suggests that human Induced
Pluripotent Stem Cell-Derived Cardiomyocytes (hiPSC-CMs) can be used as a new
human cell-based platform to assess cardiac toxicity/safety during drug development. To
explore proarrhythmic risk, the Multi-Electrode Array (MEA) platform is widely used to
assess QT-interval prolongation and the proarrhythmic potential of drug candidates using
hiPSC-CMs. Several consortiums, including the Comprehensive in vitro Proarrhythmia
Assay (CiPA) and the Japanese iPS Cardiac Safety Assessment (JiCSA), have
demonstrated the applicability of hiPSC-CMs/MEA for assessing the torsadogenic
potential of drug candidates. In addition, cardiac contractility is another key safety issue
in drug development, and efforts have been undertaken to measure contractility by a
variety of imaging-based methods using hiPSC-CMs. Like CiPA, HESI is now working
on international validation study for chronic cardiotoxicities, such as contractility. In the
symposium, I would like to talk about the practical application of hiPSC-CMs in early or
late-stage nonclinical testing during drug development.

Prof. Yasunari Kanda, Ph.D, 

Division head of Pharmacology,

Center for Biological Safety and Research (CBSR) 

at National Institute of Health Sciences (NIHS) 

Japan.



JaCVAM ACTIVITIES FOR MOTIVATING THE INDIAN  
SCIENTISTS

JaCVAM (Japanese Center for the Validation of Alternative methods) assesses
the utility, limitations, and suitability for use in regulatory studies of test methods for
determining the safety of chemicals and other materials and also performs validation
studies when necessary. We have cooperated and collaborated with similar organizations
in related fields, both in Japan and internationally since 2007. Until now, we contributed to
be approved a lot of OECD Test Guidelines and Guidance documents regarding alternative
to animal testing. I hope the Indian center will be established and validate the test methods
developed by Indian experts. On behalf of the members of International validation center,
I welcome you to join the framework with ICATM (International Cooperation on
Alternative Test Methods). In the near future, I wish the Indian test methods will be
approved in OECD.

Prof. Hajime Kojima, PhD, 

Section Chief of Division of 

Risk Assessment, CBSR,

National Institute of Health Sciences,

Kawasaki, Kanagawa, Japan



NON- ANIMAL METHODS OF DRUG DEVELOPMENT AND  
TESTING IN CANCER

Dr. B. Satheesan,

Director, 

Malabar Cancer Centre



CLINICALTRANSLATION OF EFFICACY USING 3D BIO-PRINTED 
HUMAN MODELS

All drugs that are released into the market requires for treating human

diseases require Regulatory Authorization including US-FDA, EU-EMA, In-DCGI among

many others. One hard look at the approval rates of new drugs for unmet medical needs by

US-FDA shows that approval rate is flat from late 1990s to date, with not more than 50

drugs or even less. Huge technological advances have been made in the last three decades,

however, the drug approval rates have not improved. One of the major reasons for this is

attributed to Poor Clinical Translation of animal models used for safety and efficacy

evaluations. Many promising drug candidates, with excellent safety and efficacy profiles

in animal models, are terminated during phase 1 thru phase 3 trials either due to

unanticipated toxicities or poor efficacies. Furthermore, about 5% drugs approved into the

market, later were found to have fatal idiosyncratic toxicities (liver failures, cardiotoxicity

and others) and were withdrawn from the market or had black box warnings limiting their

use. Therefore, there is an urgent need to develop Alternatives to Animal models those

will effectively translate human safety and efficacy of drug candidates with marked

improvement in clinical success.

For the past six years, Reagene Biosciences (and Reagene Innovations) has invested

heavily in building 3D human models of efficacy. A few examples of such models,

including

1) lung vascular model for Covid-19 disease, sepsis and other lung disorders

2) Gut-Liver axis model for testing microbiome involvement in gastro-intestinal and

liver diseases

3) Three-layer human enterocytes-hepatocytes and cancer cell model as a personalized

tool for doctors to treat patients with informed decisions on which drug works more

effectively than other drugs for each patient.

Other 3D efficacy and safety models are currently being developed at

Reagene Biosciences. We are also using these models to develop our own products. Two

OTC products already launched into market include:

A) ImmunigY an antibody product to treat covid-10 disease and other infectious

diseases.

B) Divitiz, a specific tailored nutraceutical formula to increase glucose uptake and

metabolism by skeletal muscle for type 2 diabetic patients.

Dr. Subrahmanyam Vangala, 

Chief executive officer & Co-founder, 

ReaGene Biosciences Private Limited,

Bangalore



Dr. Dipti M. Kapoor Endowment Award Ceremony & Lecture

ALTERNATIVES TO ANIMAL EXPERIMENTS FOR DISSECTING 
THE PATHOPHYSIOLOGY OF TYPE 2 DIABETES MELLITUS AND 

ASSOCIATED METABOLIC DISORDERS

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder characterised
by hyperglycemia and hyperlipidemia, due to defects in insulin production, secretion and
signalling pathways. T2DM is growing in epidemic proportions worldwide and is a major
concern in developing countries, like India. Lack of awareness in the general population
along with the lack of specific, early biomarkers for disease diagnosis and prognosis has
increased the complications further. My lab (since 2013) is working in full capacity to
identify early biomarkers for type 2 diabetes. Exposure to high glucose, saturated free fatty
acids and the increase in the occurrence of amyloid aggregates (caused by misfolding and
aggregation of human islet amyloid polypeptide – hIAPP, a neuroendocrine hormone that is
co-stored and co- secreted with insulin) have been identified as the key players responsible
for the death, loss of phenotype and eventually death of pancreatic b-cells. Most research
groups aiming to gain insights into the pathophysiology of T2DM and effective therapeutic
modalities for T2DM management employ genetically predisposed, transgenic and other
animal models, mostly murine. My lab has been instrumental in developing alternatives to
using these animals for our studies. We have been using pancreatic b-cell line - INS-1E
(derived from rat) that responds to small changes in glucose concentrations in the media
and secreted insulin accordingly. Using these cells, we have developed a system for rapid
screening of compounds that provide protection to b-cells against high glucose-, lipid- and
hIAPP-induced cytotoxicity. Since rodent IAPP fails to aggregate and is not cytotoxic, INS-
1E cells overexpressing hIAPP have been developed as a model system for evaluating drugs
that target hIAPP aggregation. Using NMR- based metabolomics our group identified and
proposed o-phosphocholine as an early biomarker for T2DM, which was further validated
in an independent cohort of T2DM patient and control human subjects. Since, these lines
are derived from rat, functional human pancreatic islets have also been developed in our
lab using human mesenchymal stem cells from dental pulp, umbilical cord, adipose tissue,
buccal fat, etc. These islets would serve as a model to study the insults that have been
caused by the different stressors that induce diabetes. Along these lines, in our recent efforts
to understand the link between COVID-19 and post- COVID manifestation of diabetic
symptoms in affected subjects, we have used these islets to study the effect of SARS-CoV2
infection (via S-protein) and the associated cytokine storm on their functionality and
viability. These systems would help to reduce animal use and would open up quicker and
more human relevant model systems for research related to T2DM and related disorders.

Dr. Shilpy Sharma

Scientist D, DBT-Ramalingaswami

Fellow, Department of Biotechnology, 

University of Pune



3-D IMAGING OF CELLULAR CONSTRUCTS AND ORGANOIDS 
ON MICROFLUIDIC PLATFORMS: APPLICATIONS AND 

CHALLENGES

Live cell imaging without any stains or external contrast is still a challenge in
microscopy, since live cells are thin, and low scattering in nature. In Lab-on-Chip
platforms, real time imaging is very crucial in high content screening, analysis and
imaging of cellular constructs. However, existing microscopy techniques like confocal or
fluorescence-based techniques have various drawbacks in studying the real time cell
dynamics. We propose quantitative phase microscopy techniques for high content
screening and 3-D imaging of microfluidic platforms. Integration of quantitative
microscopes with organ-on chip platforms can be carried out in an effective manner for
carrying out real time 3-D imaging. Digital holographic microscopy (DHM) is an
interferometric technique to quantitatively image thickness or phase of cells with high
precision. Configurations like inline DHM (DHIM) and lensless DHIM (LDHIM) are
highly adaptable for Lab-On-Chip applications in imaging 3-D cellular constructs and
organoids in 3 dimensions. The lensless geometry allows flexibility in integrating the
detector as close to the chip as possible. We also use partially coherent or low coherent
sources like LEDs making the whole microscope extremely cost effective. In this talk, I
will be presenting a broad overview of realtime and live 3-D imaging of Organoids and
Cell on chip platforms using holographic microscopies and lensless imaging techniques.
We present digital holographic microscopic platforms that can be integrated with Organ
on Chip platforms creating optofluidic platforms for real time imaging. These platforms
are ideal in high throughput screening, analysis and characterization of the samples and
other realtime studies. A brief overview of the computational algorithms employed for
reconstruction of images will be presented. We also present few clinical applications of
such microscopes in In vitro fertilization and time lapse embryoscopy.

Prof. Renu John,

Professor, Dept. of Biomedical

Engineering, IIT, Hyderabad



IN-VITRO THREE-DIMENSIONALHEPATOTOXICITY TEST PLATFORM: 
DEVELOPMENTAND VALIDATIONASANALTERNATIVE SYSTEM

The initial safety assessment of drugs is performed on laboratory animals
especially small animals like rodents. Such preclinical in vivo testing is a regulatory
requirement to advance to clinical trials results in pain, distress and death of millions of
experimental animals. Additionally, the inaccuracy of predictive accuracy of testing of
drugs in rodents on adverse health effects in humans further propels the need for
developing new in vitro assays prior to entering human experimentation. However, the
conventional 2D models of hepatotoxicity may not express the necessary metabolic
capabilities of cytochrome p450 (Cyp450) enzymes to represent toxicity. We developed a
Three Dimensional (3D) Bioprinted in vitro test system as an alternative to in vivo
hepatotoxicity testing. A bioink was first developed by optimizing a formulation of
methacyrlated gelatin. The physicochemical characterization and in vitro biological
evaluation were performed to qualify the bioink for its suitability in biofabrication of
parenchymal liver constructs. The bioink was completed by adding HepG2 cells and was
3D Bioprinted using a pneumatic extrusion bioprinter. The cytochrome p450 activity of
cells in 2D and 3D over two weeks were evaluated to check the robustness of the 3D
bioprinted constructs. Functionally active primary rat hepatocytes were used to establish
the 3D Bioprinted construct for hepatotoxicity evaluation. The 3D constructs exposed to
various concentrations of known hepatotoxic drug showed dose depended response in
Cyp450 activity, albumin synthesis and urea synthesis. The basic protocols for the
bioprinting of construct and the test method itself have been standardized. Currently, the
test system is under pre-validation to evaluate the reliability of data and the development
of test guidelines for hepatotoxicity analysis using 3D Bioprinted liver construct.

Dr. Anil Kumar PR

Scentist G, Division of Tissue Culture, Department

of Applied Biology, Biomedical Technology Wing

SCTIMST



APPLICATIONS OF COMPUTATIONAL FLUID DYNAMICS IN 
BIOLOGICAL SCIENCES

Computational Fluid Dynamics, or CFD for short, is a mathematical technique
that uses computers to predict any physical phenomenon, such as fluid flow, heat and mass
transfer, occurring in the human body, animals, equipment or nature. CFD has various
advantages over experiments, such as being faster, not requiring expensive equipment, and
being more reliable. CFD is widely utilized in all disciplines of engineering and science.
CFD studies can replace costly animal testing, thereby minimizing the pain associated with
experimental research. This talk will focus on applying computational fluid dynamics
techniques to the broad field of biosciences, life sciences, and biomedical engineering. A
brief summary of the various numerical methodologies and CFD tools for conducting
numerical simulations in the field of biological sciences will be provided. The theory of
porous media plays a significant role in simulating fluid flow and mass transfer in porous
human and animal tissues. Concerning porous tissues, a short outline of the porous media
theory, including the Darcy model, the Brinkmann model, and the Darcy-Brinkman-
Forchhemier model, will be presented. In addition, a brief summary of the applications of
CFD in the area of bio-microfluidics (lab-on-a-chip devices) will be provided. The
available commercial and open source CFD tools will be introduced.

Prof. Shanmugam Dhinakaran, 

Professor, Department of Mechanical

Engineering, IIT Indore



FABRICATION OF HEALTHY AND DISEASED BIOLOGICAL 
BARRIERS IN LAB-ON-CHIPS FOR DISEASE DIAGNOSIS AND 

DRUG EVALUATION

With the recent advances in microfluidic cell cultures techniques, different
physiological barriers are developed to replace animal model study. Different
physiological barriers help in maintaining the homeostasis of the body. To gain
information about the integrity of the barriers is an important task for pharmaceutical and
biomedical research. The impaired function of the barriers results in different pathological
processes, imbalanced homeostasis, elevated permeability, and enhanced risks of entry of
toxic materials and infective microorganisms. Simple monolayer physiological barriers
were developed a decade ago to study the toxicity of cosmetics and drugs. Currently due to
the advancement of different processing technologies for the fabrication of microfluidic
devices, coculture of different cells were developed for various organ-on-a-chip
applications. The selection of appropriate porous membrane to allow interlayer
communication when coculture was given prime importance to mimic structural and
functional responses of different physiological barriers. The developed lab-on-chip
systems has very good functionality, feasibility to be used for testing the drug/cosmetic
toxicity. The physiological barriers were also tested for their tight junctions by
immunocytochemical staining and real time visualization under the optical microscopy
and measuring its permeability by different techniques. Various organ-on-a-chip (Heart,
Intestine-liver-brain-kidney, lung, pancreas, skin, gut, bone marrow, alveolus) fabricated
with PDMS microfluidic channels and different membranes for coculturing developed for
different applications will be discussed along with multi-organ-on-a-chip and Human-on-
a-chip. The researchers switched on to non-animal techniques from macro (in-vitro) to
micro scale (PDMS microfluidic systems) to achieve good reproducibility, repeatability,
high throughput and to avoid ethical issues. Almost fifteen type of physiological barriers
that serves as defense against various infections that is mimicked in lab-on-chip systems as
healthy and diseased biological barriers are reviewed to finally develop a three-layer skin-
on-a-chip system to study the topical commercial and ayurvedic drugs that diffuses into
these three layers. The drug levels absorbed in different organs and dynamic changes
occurring in the common fluid (blood) that links all the organs can be easily monitored.
Finally, this will aid in optimizing and expediting the testing of new drug compounds
without involving humans and animals, as mainly animal studies fail to predict actual
human outcomes as the same drugs fail on humans which were successful on animals. For
the diseased models with the use of inflammation inducing agents followed by
measurement of proinflammatory cytokine (IL-1𝛽, IL-6) and chemokines (IL-8) were
made in comparison to the levels of cytokines and chemokines on employing
inflammation reducing agents. The microfluidic platform fabrication techniques will be
discussed with different materials ( glass, PDMS, PMMA, hydrogel, thermosets,
thermoplastics, paper) to be used for different applications based on their material
properties (permeability to oxygen, optical transparency, surface charge, hydrophobicity,
thermostability, resistance to oxidizer).



Graphical representation: (a) Schematic of the placental barrier. E. Coli causing
inflammation of the placenta is shown (b) Sketch of the placental barrier showing the
maternal and foetal side. Glucose diffusion taking place across the 642 barrier is also

Dr. J. Ponmozhi., M.E., PhD 

Associate. Prof. IPS Academy, 

Institute of Engineering & Science, 

Indore, Madhya Pradesh



3D MONO- AND CO-CULTURE SPHEROIDS FOR PRECLINICAL 
RESEARCH IN ANTI-CANCER THERAPIES

Spheroids are important 3D models for investigating the biological changes
underlying cancers and other diseases. 3D spheroids have extensive applications in drug
screening and in biomedical and regenerative research. Amongst the different approaches
for creating these structures, scaffold/matrix-free methods facilitate the development of
compact, reproducible, and uniform-sized spheroids. This method relies on self-assembly
of cells and typically employs hanging drop technique and low-attachment cell culture
surfaces to develop spheroids. They are based on cellular ability to mediate effective cell-
cell and cell-matrix interactions, cell growth and differentiation etc.

Our research group has developed lung co-culture spheroids using lung
adenocarcinoma and large cell carcinoma cell lines, in combination with lung fibroblasts.
The efficacy of these spheroids as pre-clinical models was confirmed using anti-cancer
drugs, doxorubicin and cisplatin, which demonstrated that the drug concentration required
for size-reduction in spheroids was higher than that required in 2D culture. This proved a
higher drug resistance of the spheroids and mimicking the tumor physiology. These
spheroids were also used for studying the uptake of paclitaxel-loaded polymeric
nanoparticles, thus proving their importance as a platform for nanoparticle and drug
evaluation. Another spheroid-based model developed is with breast cancer cells, by the
matrix-free approach. This model was used for evaluating the potential photothermal
activity of palladium nanoparticles. Various assays like the cytotoxicity and cell
migration/invasion assays confirmed the suitability of this model in confirming the
photothermal effect of palladium nanoparticles.

Overall, our results suggest that mono- and co-culture spheroids can act as
reliable and effective tools to accelerate pre-clinical drug development research related to
cancer.
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DROSOPHILAMELANOGASTER AS A RESEARCH MODEL

Drosophila melanogaster is widely used as a research model due to the
presence of about 50% homology with mammalian proteins. Now-a-days there has
been a world-wide effort to reduce the use of higher animals in toxicological research
and testing Drosophila melanogaster is a well-established alternative in vivo model
and is being successfully used for screening of various environmental agents. It is also
recommended by the European Centre for the Validation of Alternative Methods
(EVCAM) for its use in environmental toxicity monitoring studies. This model is
widely being used for the study of various pathological processes associated with
human diseases.
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FRUITFLY, AN ALTERNATIVE AND RELIABLE SYSTEM TO  
REPLACE VERTEBRATE ANIMAL MODELS

Animal models have been an invaluable tool for biomedical research from
the past 50 years. The amount of knowledge we acquire today about human biology can
be attributed in major for using the model organisms. However in recent days, there are
several actions taken by law to reduce the use of animals in research wherever possible
to limit the unethical procedures and high cost. Many modern methods like 3 D cell
culture, organoids and use of microbial and insect systems are being used as
alternatives. In this context, Drosophila Melanogaster is considered as a powerful
model in biomedical research. Drosophila has shorter life cycle, low cost maintenance,
powerful genetic tools, 60% homology to human genome and 75% homology to human
disease genes. We have extensively used the fly model in basic research involving gene
function analysis and functional characterization of adult stem cells. My talk will be
focusing on the advantages of using fly model in research projecting the data that we
generated.
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DROSOPHILAMELANOGASTERAS A MODEL ORGANISM FOR 
NEURO BEHAVIOURAL STUDIES

Drosophila melanogaster is used as a valid in vivo model organism in
biomedical research because of its short lifespan, ease of maintenance, completely
sequenced genome, available genetic tools, mutants, large homogeneous populations, and
a striking number of parallels between Drosophila and humans. Drosophila exhibits
several behavioural patterns, such as climbing, grooming, mating, and social behaviour.
The sensory organs, a definite number of neurons, neural circuits, and genes in the fly
brain coordinate these behaviours. Well-established experimental protocols in Drosophila
make studying molecular aspects of human-related behaviour easy. Therefore Drosophila
is used for the successful elucidation of molecular mechanisms of several human diseases,
including Alzheimer’s, Parkinson’s, Huntington’s, and Autism spectrum disorder. This
envisages the future applications of the Drosophila model system in neurobehavioural
studies.
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EXPERIMENTALLY VALIDATED IN-SILICO APPROACH TO PREDICT THE SKIN 
SENSITIZATION POTENTIALOF PHYTOCHEMICALS

Computational approaches appear to be advantageous in the early phase screening
of chemical stimuli for their toxicity. In silico approaches employing Quantitative structure-
activity relationship (QSAR) for skin sensitization have recently gained regulatory acceptance
(OECD 497). Since these approaches are limited to structure-based predictions, using system-
level approaches in combination would be comprehensive. Phytochemicals that are being used
as active ingredients or adjuvants in cosmetics and dermal therapeutics, topical applications
are frequently observed with skin sensitization and hence it requires caution.. Hence, in the
present study, 603 phytochemicals were screened in-silico using OECD QSAR Toolbox. The
limitations of the QSAR Toolbox in predicting the skin sensitizers were identified and the
systems biology-based approach was devised to complement the QSAR-based prediction.
Using the devised approach, 41 biomarkers were identified as a determinant of the skin
sensitization potential of chemicals, and the molecules attributed to these biomarkers were
predicted as skin sensitizers. Resultantly, 31 phytochemicals were predicted as skin
sensitizers, however, they were predicted as non-sensitizers by OECD QSAR Toolbox. Among
31 phytochemicals, acrolein was identified as a representative molecule and experimentally
validated using direct peptide reactivity assay (DPRA), KeratinoSens, and hCLAT assays. The
in-chemico and in-vitro assays have also suggested acrolein as a skin sensitizer. Further, the
relevance of identified biomarkers was studied and validated using an RT-PCR experiment,
where THP-1 and Hacat cells were treated with acrolein, eugenol, formaldehyde, and glycerol.
The results have justified the role of each approach in making the platform robust and
highlight an opportunity to shift the paradigm of skin sensitization assay with a better
understanding of chemical toxicology mechanisms.
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IMPLEMENTING 3 RS IN TREATMENT OF SNAKE 
ENVENOMATION IN INDIA. POLYVALENT ANTIVENOM SNAKE

In India, polyvalent antivenom (PAV) is the mainstay treatment for snakebite
envenoming. The production of PAV involves use of live snakes, horses, and mice. The
efficacy of PAV is considered to be moderate because of various factors. There is an
urgent need to replace the excessive use of animals in snake antivenom production using
in vitro alternatives. Due to batch-to-batch variation in antivenom production,
manufacturers have to estimate its efficacy at each stage of IgG purification using the
median effective dose which involves 100–120 mice for each batch. We tested the efficacy
of a single batch of polyvalent antivenom from VINS bioproducts limited on Echis
carinatus venom collected from three different locations—Tamil Nadu (ECVTN), Goa
(ECVGO) and Rajasthan (ECVRAJ)—using different in vitro assays. Firstly, size-
exclusion chromatography (SEC-HPLC) was used to quantify antivenom–venom
complexes to assess the binding efficiency of the antivenom. Secondly, clotting,
proteolytic and PLA2 activity assays were performed to quantify the ability of the
antivenom to neutralize venom effects. The use of both binding and functional assays
allowed us to measure the efficacy of the antivenom, as they represent multiple impacts of
snake envenomation. The response from the assays was recorded for different antivenom–
venom ratios and the dose–response curves were plotted. Based on the parameters that
explained the curves, the efficacy scores (ES) of antivenom were computed. The binding
assay revealed that ECVTN had more antivenom–venom complexes formed compared to
the other venoms. The capacity of antivenom to neutralize proteolytic and PLA2 effects
was lowest against ECVRAJ. The mean efficacy score of antivenom against ECVTN was
the greatest, which was expected, as ECVTN is mainly used by antivenom manufacturers.
These findings pave a way for the development of in vitro alternatives in antivenom
efficacy assessment. Similar effort needs to be made for snake venoms that are neurotoxic
and medically important.
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USE OF CHICK EMBRYO MODELTO STUDYANGIOGENESIS

The chick chorioallantoic membrane assay and chick in-ovo tumor xenograft
assay provide ideal model systems to study the molecular nature of angiogenic process and
tumor angiogenesis. Angiogenesis, the process of formation of new blood vessels from the
pre-existing ones plays an important role in various physiological as well as pathological
conditions and manipulation of this process has been used as target for therapeutic
interventions. Many in-vitro and in-vivo model systems are available for the study of
angiogenic processes. The in-vivo model systems employ small animals like mice and rats
to carry out assays like corneal pocket assay, rat aortic ring assay etc. These in-vivo
models inflict pain and suffering to the animals and is now being replaced with models
like zebrafish model, chick embryo model organoid models etc. In this talk details of chick
embryo model to study angiogenesis will be discussed.
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REPLACING FETAL BOVINE SERUM IN CELL CULTURE  
APPLICATIONS

Conventional cell culture practices include supplementation with fetal bovine
serum (FBS) for growth and maintenance. The undefined nature and batch-to-batch
variation of FBS introduces uncertainty and variability in composition of cell culture media
and cell fate and poses a biosafety risk when used for producing biologics for human
therapies. Collected from the foetus when a pregnant cow is slaughtered, the collection and
use of FBS also poses significant ethical and safety challenges. International scientific
organisations have encouraged the elimination of animal-derived components from cell
culture in order to optimise the reliability of research, prevent biosafety risk and help
overcome animal-welfare concerns. PETA Science Consortium International e.V, of which
PETA India is a member, funded the successful transition of A549 cells, a human lung cell
line commonly used in research, to cell culture media without FBS or any other animal-
derived components. Following transition to commercially available CnT-Prime Airway
(CELLnTEC) or X-VIVO™ 10 (Lonza) medium, the cells were characterized by
microscopic evaluation and calculation of doubling time. Their genotype, morphology, and
functionality were assessed by monitoring the expression of gene markers for lung cell
types, surfactant production, cytokine release, the presence of multilamellar bodies, and
cell viability following sodium dodecyl sulphate exposure. Cells grown in X-VIVO™ 10
medium mimicked cellular characteristics of FBS-supplemented media while those grown
in CnT-Prime Airway medium demonstrated characteristics possibly more reflective of
normal human alveolar epithelial cells. The experimental design of this study allowed for
the efficient evaluation of A549 cells in different media formulations, and it provides a
study design that can be replicated to assess characteristics of other cell types as they are
transitioned to serum-free media.
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THE THREE Rs IN RESEARCH AND TEACHING: PERSPECTIVES 
OFAWESTERN CANADIAN VETERINARY COLLEGE

Animal use in research and teaching in Canada is regulated by the guidelines
of the Canadian Council of Animal Care (CCAC). Every institution in Canada that
employs animals for research and/or teaching establishes an institutional animal care and
use ethics board, which sets its terms of animal use under the CCAC guidelines. One of
the key aspects both CCAC and the individual institutions are very keen on is to always
implement the 3R principle within each project that uses animals. This necessitates
individual researchers or instructors to always seek and modify their approaches to
replace, reduce, and refine animal use. This talk will focus on the animal use and care
initiatives that enable us to be mindful to reduce animal use in research. It should provide
an overview of the animal use demands, and how they are met with coordinated efforts
rooted in the 3R principle.
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DEVELOPMENT OF BIOACTIVE COMPOUNDS FROM MARINE 
ORGANISMS: WHETHER THERE ARE ALTERNATIVES TO 

ANIMAL EXPERIMENTS?

Bio-prospecting of previously undescribed natural products, mainly from the
marine environment, has been improved considerably over the previous few decades,
resulting in an investigation of newer secondary metabolites. It has been stated that marine
organisms were the most prominent sources of natural products and, therefore, have been
the favorite choices of natural product chemists. Many newer natural compounds have been
reported for their bioactivities and as candidate molecules for potential drugs, even though
only a few qualified as drug candidates. To enable the marine-derived leads to qualify for
drug candidates, animal model experiments are of necessity. With the advancement of
research and development in medical technologies, more animals are being utilized in
research. Millions of higher experimental animals, such as mice, rats, hamsters, rabbits,
guinea pigs, amphibians (such as Xenopus frogs), primates, dogs, cats, etc., are deployed
each year for this purpose. Animals are euthanized (killed) for this reason, and animals that
make it through clinical testing are frequently put to death after an experiment. Animals
may die out due to an experiment in particular instances (for instance, in LD 50 analyses).
There has long been controversy around the suffering, anguish, and deaths that occur to
animals during scientific research. Animal research has a few other drawbacks besides the
main ethical issue, such as the need for a trained workforce, prolonged protocols, and high
expense. Recently, scientists have acknowledged that alternative animal models may be
extensively tested and used in drug testing and toxicological screenings that aid in
developing new treatments for infectious and non-infectious diseases. To avoid unethical
practices and overcome the problems with animal testing, several alternatives, such as
bioinformatics tools, in vitro cell cultures, enzymatic screenings, and model organisms such
as zebrafish, and C. elegans, in silico testing, microchip and tissue culture-based scrutiny,
testing with lower organisms, have been proposed. Conspicuously, laboratory animals are
used according to a 3 R strategy, which stands for reduction, refinement, and replacement.
This strategy can be applied using various techniques and alternative organisms. Up to a
certain point, these approaches offer an alternative way to conduct chemical and drug
testing. A combined use of these strategies would provide information on how fewer
animals should be used in research. This strategy encourages using the fewest possible
animals, or reduction in the total number of animals involved in an experiment. It is crucial
to carefully organize and fne-tune the usage of animals so that the amount of suffering they
experience during the experiment is reduced to a minimum. Furthermore, smaller
organisms and alternative methods should eplace higher animals whenever possible. Any
scientific procedure employing non-sentient material which may replace the use of
conscious living vertebrates in animal testing is the definition of animal replacement. There
are two distinct replacements: relative and absolute. The animals are utilized in relative
replacement but are not distressed during the trial. No use of animals at any research phase
is identified as the absolute replacement strategy. During the past few years, various bio-
potential components have been isolated, identified, and characterized from different
marine organisms, such as molluscs, bryozoans, sponges, tunicates, corals, algae,
microorganisms, echinoderms, cnidarians, etc. Over the past 50 years, numerous novel
compounds have been isolated from marine flora and fauna, having biological activities
such as antibacterial, antiviral, antitumor, antiparasitic, anticoagulant, antimicrobial, anti-
inflammatory, and cardiovascular compounds. Approximately 71% of the molecular entities



listed in the Dictionary of Marine Natural Products have novel molecular structures
compared to ~40% of those in the Dictionary of Natural Products. In NCI preclinical
cytotoxicity screen, marine organisms show a higher incidence of anti-tumor potential:
1% vs. 0.1% for terrestrial organisms. The number of new marine compounds reported
each year is increasing by &gt;1000 compounds. Utilizing current analytical methods,
data collection, and statistical tools to examine the effects of diverse treatments can
produce reliable results to develop marine- originated bioactive compounds and
pharmacophore leads. Using animals in scientific methods would be reduced due to
these integrated approaches.
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ZEBRAFISH -A POTENTIALLOWER VERTEBRATE MODELTO STUDY 
DEVELOPMENTAND DISEASE

Zebrafish is the most popular alternate model organism used for basic and
applied research worldwide for its small size, transparent embryo, ease generation and
easy genetic manipulation. Zebrafish animal model has significantly improved the
understanding of development and disease for its 70% genome similarity with human. Our
lab uses zebrafish as a vertebrate model animal to understand the complexity of
development biology such as regeneration and disease biology such as neurodegeneration.
we have identified several gene/proteins including Annexin 1, 2, and 5 as differentially
regulated or post-translational modified during regeneration of the zebrafish caudal fin.
The proteins were differentially expressed in the regenerating tissues either immediately
after amputation (1-hour post amputation (hpa)) or later during regeneration (12, 24, 48
and 72 hpa). Similarly, we have identified several novel transcription factors and
epigenetic modifiers undergoing differential regulation during regeneration. Role of
epigenetic regulatory mechanisms, such as histone H3 and H4 lysine acetylation and
methylation during zebrafish caudal fin regeneration were also identified. We are also
involved in understanding the mechanism of degeneration due to stress, triplet repeat
expansion (CAG) and chemicals in the zebrafish model. Association of expanded triplet
repeats (CAG) in the SCA3 gene with neurodegeneration based on transgene approach in
zebrafish was attempted. We have also identified the role of chronic unpredictable stress
and chemicals such as MPTP involved in inducing degeneration of zebrafish nervous
system.
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TEACHING EXPERIMENTAL PHARMACOLOGY: PROSPECTS

FOR HEIs FOR THE NEXT DECADE

The concept and implementation of 3R’s has taken a great momentum across
the globe due to active propagation of these ideas. The success of in-silico, in-chemico
and in-vitro testing of chemicals is being accepted as a new paradigm
(Integrated approaches to testing and assessment - IATAs) in toxicity testing as well as
pharmacokinetic and pharmacodynamic testing of drugs. There is a need of revamping the
subject of experimental pharmacology in tune with the recent advancements in the
alternatives to animals. The in-silico testing is being enriched by the computational
capabilities, big data and improved algorithms of AI and ML. In-vitro testing is already
getting enriched by the 3-D culture and printing technologies. The current syllabi of HEIs
provide only cursory information about these developments. This talk will focus on the
needs of revising the curriculum of higher education courses to accommodate the recent
developments in the field of alternatives. The need to include specific topics and
experimental protocols related to IATA will be emphasized. The talk will detail on the
needs of revising the subject contents of pharmacological and toxicological screening of
drugs and chemicals in the light of new developments in the field of alternatives. The
impact of AI and ML on the drug evaluations will be discussed. Further, the advances in
knowledge delivery have also revolutionized and is under continuous improvement.
Accordingly, suggestions on implementing modern pedagogy in delivering the details of
alternative methods will be discussed.

Dr. Chandragouda R. Patil, 

Professor of Pharmacology, 

Department of Pharmacology,

R. C. Patel Institute of Pharmaceutical Education 

and Research,



ORAL PRESENTATIONS



INHIBITED CHOLESTEROL BIOSYNTHESIS ON STEM CELL 
FUNCTION: AN IN VITROAND EX VIVO EVALUATION
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Background: The dermatological disorder people to lose hair from any part of the body,
known as alopecia. It is a chronic inflammatory disorder ranging from thinning hair to
complete baldness, which affects hair follicles. Alopecia is of two types, scarring, and
nonscarring alopecia. The primary Cicatricial alopecia (PCA) or scarring alopecia was
classified into lymphocytic, neutrophilic and mixed. The clinical implications of all these
disorders include continuous hair loss, destruction of hair follicles, and replacement of
follicles with fibrous tissues. Cholesterol biosynthetic pathway and related genes are
downregulated in PCA, and it results in the permanent destruction of hair follicles.

Aim: The permanent disappearance of the hair follicles in scarring alopecia may be due
to the destruction of hair follicle stem cells within the bulge region. Identify differentially
regulated stem cell genes from alopecia samples. Evaluate the effect of cholesterol
biosynthesis inhibition or accumulation of sterol intermediates on stem cell function and
hair follicle cycling

Materials and Methods: This was identified by analyzing the hair follicle stem cell
marker gene expressions of PCA patient scalp samples. The cholesterol biosynthesis
inhibitor (BM15766) and a cholesterol precursor (7DHC) were used to alter the pathway
of cholesterol biosynthesis. In vitro experiments conducted in Human hair follicle outer
root sheath cells (HHORS); and the ex vivo human hair follicle organ culture were used
for confirmatory studies. QRT PCR and immunofluorescence were used to identify the
gene and protein expressions, respectively.

Results and Major findings: The QRT PCR validation of PCA scalp samples shows
downregulated expression of stem cell markers like SOX9, LGR5, SHH, and WNT 5A.
Compound-treated (7DHC, BM15766) samples showed significantly impaired expression
of stem cell marker genes (QRT PCR) in both in vitro and ex vivo experiments. Later the
protein expressions are identified by Immunofluorescence imaging; here, also, the stem
cell proteins are significantly diminished. TUNEL assay was used to determine the fate of
stem cells; compared with the control group, the treated samples showed more apoptotic
cells and impaired expression of K15.

In conclusion, our study shows that cholesterol plays a vital role in hair follicle stem cell
regulation. Cholesterol precursors accumulated within the hair follicle cells trigger the
initial inflammatory responses, and this may affect the stem cells. Because the inhibitory
cholesterol biosynthetic pathway and sterol intermediates accumulation (7DHC and
BM15766) were able to activate the stem cell apoptosis.

Key Words – Alopecia, Cholesterol, Hair follicle, Human Hair Follicle Outer Root
Sheath cells (HHORS), 7- Dehydrocholesterol(7DHC), BM15766
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EFFECT OF TRIGONELLA FOENUM-GRAECUM (FENUGREEK) 
LEAF EXTRACT ON THE TRANSGENIC DROSOPHILAMODEL OF 

ALZHEIMER’S DISEASE
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Introduction: Alzheimer’s disease (AD) is a neurodegenerative disorder that leads to
progressive loss of neuronal cells.AD is also characterized by the aggregation of amyloid-
beta peptides found in the brain. The pathogenesis of AD can be delayed by using natural
antioxidants. Fenugreek (Trigonella foenum) a medicinal plant, belonging to the family
Fabaceae reported to have bioactive compounds which might potentially provide a novel
natural treatment for AD. Drosophila has emerged as a valuable model to study the
pathogenesis of various diseases associated with humans. One such model based on GAL4-
UAS System express human Aβ-42 in the neurons. The expression of human Aβ42 peptide
in the Drosophila brain can induce pathological phenotypes resembling AD and flies
exhibit age-dependent loss in climbing ability, reduced lifespan, increased oxidative stress
markers, and apoptotic markers (Caspase 3 & 9).

Method: In the present study, the effect of fenugreek leaf extract was studied on the
transgenic Drosophila expressing human amyloid beta-42 (h-Aβ-42). The AD flies were
allowed to feed on the diet having a dose of 0.002, 0.01, 0.02, and 0.04g/ml of fenugreek
leaf extract for 30 days.

Results: After 30 days of the exposure, the AD flies exposed to 0.01, 0.02, and 0.04g/ml
showed delay in the loss of climbing ability, reduced oxidative stress, reduction in the
activity of Caspase 3/9 and acetylcholinesterase activity. Histopathological studies on
brains of Drosophila showed a dose dependent decrease in the aggregation of human Aβ-
42. The GCMS analysis of extract revealed the presence of myristynoyl pantetheine in the

fenugreek leaf extract which showed a high affinity with Aβ-42 and acetylcholinesterase in
the docking studies.

Conclusion: It is concluded from the results obtained in our study that fenugreek extract is
not only a potent antioxidant but could also act as a cholinesterase inhibitor.



CROSS TALK INTERACTIONS OFAGTR1, TGF-Β, AND PPAR-Γ REGULATES 
HAIR FOLLICLE HOMEOSTASIS
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Introduction: Hair is a unique character of all mammals and has various functions. It is one
of the most important indicators of health and beauty, which enhances our personality.
Alopecia (Hair loss), is an autoimmune skin disorder affects the scalp or the entire body.
Primary Cicatricial Alopecia (PCA), is a group of hair loss disorders. The hair follicle is
the prime target of the inflammatory process. It can be considered a trichology emergency.
The unawareness and the lack of early treatment will lead to irreversible loss of hair
follicles resulting in permanent scarring. Methodology: From Patients 4mm scalp biopsies
were collected and isolated RNA; also, performed immunohistochemical analysis to
understand the protein expression of AGTR1. Human Hair Follicle Outer Root Sheath
(HHFORS) cells were used to figure out the interconnection of AGTR1, TGF-β, and
PPAR-γ. Gene expression of AGTR1, TGF-β, and PPAR-γ were analysed using q-RT PCR.
The siRNA transfection and immunocytochemistry analysis revealed the functional role of
AGTR1, TGF-β, and PPAR-γ in HHFORS cells also used agonist and antagonist of
AGTR1 and PPAR-γ for this. Results: Our findings provide direct evidence for the
interplay of AGTR1, TGF-β, and PPAR-γ in PCAs. Results revealed that the AGTR1 and
TGFβ are responsible for PCA development, and those genes can regulate Col1A1,
SMAD2, and SMAD3 signaling. Conclusion: The regulation of AGTR1 and TGF-β must
be necessary for the disease management of PCA, which can be achieved by utilizing
AGTR1 antagonists and PPAR-γ agonists, also by gene silencing therapy using siRNAs.
Increasing PPAR-γ expression and activity might open a promising approach to the
management of PCA. PPAR-γ is involved in inflammatory regulation, sebocyte
differentiation, and the deficiency might trigger pilosebaceous dysfunction. So it has a
central role in the disease pathogenesis of PCAs. The development of PPAR-γ agonist and
AGTR1 antagonist is essential and might be a good treatment option for PCA. The over-
expression of AGTR1 and TGF-β might inhibit the activity of PPAR-γ. Thus, regulation of
AGTR1 and TGF-β must be prevalent in PCAs, and this can be achieved by using siRNAs
and regulating fibrosis and inflammation.
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Alzheimer’s disease drug research is one such kind, where, the majority of
efforts to develop potent drugs end up in failure. Beta-site amyloid precursor protein
cleaving enzyme1 (BACE1) is one of the prime molecules involved in the pathogenesis of
AD due to its early role in the amyloid cascade. The majority of BACE1 drugs under
clinical trials are marked with poor pharmacological profiles and adverse effects. Even
though the results of animal studies are controversial in correlating the outcomes in human
trials, millions of experimental animals are being used for efficacy testing and toxicity
assessment. As an alternative approach, the present study explores the possibility of
computational predictive analysis in developing potent drug candidates against BACE1,
from the medicinal plants of Medhya Rasayana, which is argued to be effective in
managing neurological disorders. Using computational predictive analysis 11 compounds
out of 2430 screened phytochemicals were identified as potential hits, and among these,
two compounds satisfied the pharmacological parameters of ADMET and BBB
penetrability. The binding stability of these compounds against BACE1 was confirmed
using molecular dynamics simulation studies. From the enzymatic assay test, it was found
that the identified compound could inhibit the activity of human BACE1 with IC50 values
of 0.49 µM which is in good agreement with the predicted inhibitory potential through in
silico analysis. The identified compound with optimal pharmacological profiles is a step
forward in predicting better compounds with favorable therapeutic properties with
minimum involvement of animal sacrifice.
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Background

Parkinson’s disease (PD) is the second most common neurodegenerative disease caused by
selective degeneration of dopaminergic neurons in the substantia nigra. MPTP is a
neurotoxin that inhibits mitochondrial complex I, causing mitochondrial dysfunction and
contributing to the etiology of PD Plumbagin has shown act as neuroprotective agent in
various neurological disorders. Therefore, the purpose of this study is to investigate the
neuroprotective potential of plumbagin against mitochondrial dysfunction, oxidative stress
and neuroinflammation in MPTP induced PD in zebrafish.

Method

Fishes were treated intraperitoneally with MPTP (100 mg/kg) followed by pre-treatment
with plumbagin (20 mg/kg) over a period of 6 days. After 6 days of pre-treatment zebrafish
behaviors was observed using the novel tank diving test, light and dark tank test and open
field test. Fishes were sacrificed on 7th day and the brains were separated for biochemical,
molecular, mitochondrial complex, cell viability assay, and histopathological analysis.

Results

The present study demonstrated that MPTP induced motor impairment, oxidative stress,
neuroinflammation, and mitochondrial dysfunction in adult zebrafish. Current study
explored that Plumbagin at a dose of 20 mg/kg significantly (p<0.001) protect against
MPTP induced motor impairment, restored the level of antioxidant enzymes (SOD,
catalase, and GSH),anti-inflammatory markers (IL-10, Nrf2) level, pro-inflammatory
cytokines (TNF-α, IL-1β) level, mitochondrial activity and attenuates neuronal cells
damage assessed by histopathology (H&E) staining.

Conclusion

The current study shows that plumbagin have a neuroprotective potential against MPTP
induced PD in adult zebrafish. Plumbagin could be a better therapeutic strategy against PD.

Keywords: Parkinson disease, MPTP, plumbagin, oxidative stress, neuroinflammation,
mitochondrial dysfunction



EFFECT OF LIFESTYLE MODIFICATION, DIABETIC SPECIFIC 
NUTRITIONAL SUPPLEMENT, AND CALORIE RESTRICTING 

ANTIDIABETIC THERAPY ON GLYCEMIC CONTROL IN 
OVERWEIGHT AND OBESE PATIENT WITH TYPE DIABETES 
MELLITUS PRESENTING TO ATERTIARY CARE HOSPITAL

Anjana Jalaraj*

*The Dale View College of Pharmacy and Research Centre, KUHS

AIMS AND OBJECTIVE: The study aims to assess the effect of Lifestyle modification,
diabetic specific nutrition and calorie restricting anti diabetic therapy on glycemic control
in overweight and obese patient with type 2 diabetes mellitus presenting to a Tertiary Care
Hospital.

OBJECTIVE:- To compare the efficacy of SGLT- 2 inhibitors with diabetic specific
nutritional supplement, dietary counselling and physical activity versus standards of
medical care on

1.Various clinical parameters - Systolic Blood pressure, Diastolic Blood pressure, Pulse,
Waist hip ratio and BMI

2.Various Laboratory parameters - FBS, PPBS ,HbA1c, Serum creatinine, Uric acid, eGFR 
and BNP.

To assess the quality of life using Quality of Life Instrument for Indian Diabetic Patient
Questionnaire (QOLID).

METHODOLOGY:- This is a randomised ,prospective,open label ,comparative ,single
Center, observational study which was done for a period of 3 months involving 78 patients.
Patient's socio- demographic and clinical data were recorded in a predesigned pro forma
and analysed the given 78 prescription based on the objectives.

RESULT:- A comparative observational study was conducted in 78 patients by allocating
them in 3 arms which contains 26 patients each in a tertiary care hospital. Each arm was
provided with various diabetic care and assessed the outcome through comparison among
the arms. According to age ,66 - 70 age groups were more distributed in all arms. We
focused upon the clinical parameter which includes systolic BP, diastolic BP, Pulse rate
,waist Hip ratio and BMI, HbA1c, serum creatinine, Uric acid, BNP and eGFR. There is a

considerable decrease in mean difference in all arms but a little more predominance is seen
in arm 3. Systolic BP - mean difference of 8.423, 11.077 and 21.385 in arms 1, 2 and 3
respectively. Diastolic BP- meandifference 4.423, 5.846, 9.231 in arm 1,2 and 3

respectively. Waist hip Ratio - mean difference of 0.020 ,0.028 and 0.080 respectively.
BMI - mean Difference of BMI was 0.742 ,1.215 and 2.7154 and 1, 2 and 3 respectively.
HbA1c - mean difference of 0.125 ,0.0303 and 0.382 in 1,2 and 3 respectively. QOLID

having 8 sections were used for the study shows improvement in quality of life.

CONCLUSION:- The study shows that there is an improvement in clinical parameters in
patients in all 3 arms, but faster rate in arm 3 due to additional benefits of SGLT-2
Inhibitors on various parameters



EVALUATION OF SAFETYAND EFFECTIVENESS OF PHOSPHATE 
BINDERS IN RENAL FAILURE PATIENTS ON HEMODIALYSIS

Amrutha S Pillai, Divya Pathrose, Sj Kavya, Aneeta Toms

The Dale View College of Pharmacy and Research centre, affiliated with KUHS

BACKGROUND: Hyperphosphatemia in CKD patients is a potentially life altering
condition that can lead to cardiovascular calcification, renal osteodystrophy and secondary
hyperparathyroidism. Phosphate control is a great challenge in CKD. There is large unmet
need for safe and effective phosphate binders with favourable off targets. In this context our
study aim to investigate the efficacy and safety of phosphate binders – Sevelamer and Ferric
Citrate in hemodialysis patients with hyperphosphatemia.

OBJECTIVES:

To compare the mean change in phosphorous level between sevelamer and ferric citrate 
group.
To estimate the additional effects of phosphate binders like changes in calcium, PTH, Vit D,
ferritin, hemoglobin levels.
To check variations in ESAdose with respect to dose of ferric citrate.

To assess the safety of sevelamer and ferric citrate.

MATERIALS AND METHODS: This is a comparative observational study was done for a
period of 6 months involving 40 patients..The sample was drawn at random and contains 17
males and 8 females in sevelamer group and 8 males and 6 females in ferric citrate group.
Patient demographic details with laboratory investigation parameters like Serum Phosphate
, Serum Calcium, PTH, Hemoglobin, Vit D and Serum Ferritin within 8 weeks were

included in the data collection form. Statistical analysis (ANOVA & ANCOVA) was
performed to evaluate the efficacy of the sevelamer and ferric citrate in ESRD patient.

RESULT: The comparative observational study is designed to investigate the relative safety
and efficacy of ferric citrate undergoing maintenance hemodialysis, compared to global
standard non-calcium based phosphate binder, sevelamer. The real world findings from this
analysis show that ferric citrate is safe and non-inferior to sevelamer hydrochloride in terms
of effectiveness when it comes to phosphate binding.

DISCUSSION: A total of 40 patients who are undergoing hemodialysis in the hospital was
enrolled in the study. Of the 40 patients, 20% of the females and 42.5% of the males were
found to be taking sevelamer, while 15% of the females and 22.5% of the males were found
to be using ferric citrate. Our results provide rationale for controlling serum phosphorous
levels and reassert the value of sevelamer in this context. Relative changes in serum
calcium, PTH was seen in sevelamer group. In ferric citrate group haemoglobin
concentrations significantly increased from baseline to end of the treatment. Ferric citrate
group showed increase in serum ferritin at the end of treatment. The use of FC was well
tolerated and its favourable effects on systemic iron parameters and the reduced use of IV
iron and ESA warrant its consideration as a phosphate binder in clinical practice. Both
groups have additional benefits , and are non- inferior to one another.

CONCLUSION: The study found that there was no significant difference between
sevelamer and ferric citrate in dialysis patients, implying that both are similar in treating
hyperphosphatemia in renal failure patients.

KEYWORD: ESRD, Phosphate Binders, Sevelamer Carbonate, Ferric Citrate.



SYNTHESIS, CYCLOOXYGENASE-2 INHIBITION AND DOCKING 
STUDY OF SUBSTITUTED BENZO[D]OXAZOLE DERIVATIVES
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Introduction: Non-steroidal anti-inflammatory drugs are widely used for many years, but
the chronic use of NSAID’s leads to gastric side effects, ulceration and kidney problems.
These side effects are due to non-selective inhibition of COX-2 along with COX-1.
Therefore, it is imperative to develop novel and selective COX-2 inhibitors.

Objective: In this paper we have synthesized two different series of novel hybrids
comprising of disubstituted benzo[d]oxazole derivatives and screened for the treatment of
inflammation.

Methods: The structures of the obtained compounds were elucidated by elemental and
spectral analysis (ATR-FTIR, 1 H NMR, 13C NMR, Mass spectroscopy). All of the
compounds were evaluated for cyclooxygenase (COX-1/COX-2) inhibitory activity by in
vitro enzymatic assay. The compound which showed COX-2 activity further screened for
in vivo anti-inflammatory activity and ulcerogenic liability. Molecular docking study was
also performed with resolved crystal structure of COX-2 to understand the binding
mechanism of newly synthesized inhibitors in the active site of COX-2enzyme.

Results: The in vitro COX-1 and COX-2 inhibitory studies showed that the synthesized
compounds potentially inhibited COX-2 over COX-1. The results of docking studies were
found to be concordant with the biological evaluation studies of the prepared compound

mailto:Avneetkaur1986@gmail.com


DEVELOPMENT OF ELISA KIT FORANIMAL PYROGEN TEST
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Pyrogenic contaminants are becoming a serious threat to numerous biological
and medical products. The pyrogenic contamination creates febrile responses that can leads
to septic shock and finally death. So, it is really significant that the parenteral drugs to be
free from pyrogens. As a result, the need for a detection system to track the IL-1β release is
of the utmost importance to identify after contact with particular agents. The study utilizes
the indigenously developed ELISA method for quantifying the release of pro-inflammatory
cytokine interleukin 1-β (IL-1β). The pyrogenic induction using lipopolysaccharide (LPS)
and lipoteichoic acid (LTA) bacterial endotoxins and chemical pyrogens such as
phytohemagglutinin (PHA) and trinitrophenol (TNP) in pooled blood induced the release
of pro-inflammatory cytokine IL-1β and quantified using sandwich ELISA method.

The study utilizes to quantify the release of pro-inflammatory cytokine
interleukin 1-β (IL-1β) using the indigenously developed ELISA method. The induction of
cytokines was performed using lipopolysaccharide (LPS), lipoteichoic acid (LTA),
phytohemagglutinin (PHA), trinitrophenol (TNP), ketamine in the fresh human pooled
blood system. The release of pro-inflammatory cytokine IL-1β and quantified using
sandwich ELISA method.

The study provides a better knowledge of IL-1β release after exposure to
bacterial endotoxin and chemical pyrogens in particular time interval. There is a sudden
release of IL-1β after treatment with chemical pyrogens after 2 hours post treatment with
bacterial endotoxin. Thus, the study creates an improved platform for the continuous
supply of healthy human blood possibly reducing personal variation for IL-1β detection for
evaluating in vitro pyrogenicity. The mechanism of pyrogenic response of inflammatory
cytokines and variations in biochemical parameters leading to a complication that
adversely affects the normal homeostasis were studied in rabbit model induced with lipo
polysaccharide. Even the picogram level detection of IL-1 is possible using this system,
which is extremely advantageous for pharmaceuticals and the healthcare system.
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A CASE STUDY ON ANALYSIS OFANGIOGENESIS-RELATED  
GENES IN OVARIAN CANCER
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Ovarian cancer has become the most fatal gynecological cancer and an
important cause of morbidity and mortality in middle aged women. Absence of reliable
screening tests and resistance to drugs makes it difficult to diagnose. Animal models are
widely used in cancer research to understand the genetic basis of cancer and the role of
specific genes and their mutations in the occurrence and development of cancer.
Angiogenesis being one of the hallmarks of cancer, was studied extensively using animal
models to enable better understanding of cancer biology and the development of new
anti-cancer treatments. Large scale transcriptome data made available with the advent of
Next Generation Sequencing has opened up new avenues for developing tools for
molecular diagnosis and prognosis, which could be used to reduce animal model studies.
This study focusses on the identification of molecular markers characteristic to ovarian
cancer based on RNA-Seq data (PRJNA209481) available in the SRA database. The
study also attempts to identify genes that are related to angiogenesis which has been
differentially expressed. The downstream analysis of the dataset has yielded 1660
differentially expressed genes (DEGs) of which 251 genes were upregulated and 1409
were downregulated. WebGestalt was used for the functional enrichment analysis of
DEGs, which showed that vasculature development, cell migration, response to growth
factor, extracellular matrix organization, cell adhesion molecules, transcriptional
misregulation in cancer, etc., were the significant biological processes and KEGG
pathways enriched. A protein protein interaction network constructed with the DEGs to
find out the highly interacting genes (hub genes) yielded 21 hub genes. We also found out
45 genes which are relevant in the process of angiogenesis from among the DEGs. These
differentially expressed genes could serve as key molecular markers in differential
diagnosis and further studies on specific analysis of protein expression changes, function
and their role in specific pathways in a greater number of samples could help to develop
insights regarding the putative candidate genes for targeted therapy and the molecular
mechanisms underlying ovarian cancer.



EVALUATION OF ANTI-OBESITY POTENTIAL OF ETHANOLIC 
EXTRACT OFACHYRANTHES ASPERA SEED ON DIET-INDUCED  
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The prevalence of obesity has rapidly increased worldwide in recent times
and it has become a severe problem across the globe. Obesity is associated with several
health consequences, particularly type 2 diabetes mellitus, dyslipidaemia, cardiovascular
diseases, non-alcoholic fatty liver, and certain types of cancer. The unavailability of safe
and effective long-term medications for obesity in modern pharmacotherapy forces the
scientific community to explore the potential of herbal formulations that have been used
in Ayurvedic tradition for a long time, moreover, these preparations are considered safe
and effective. The Achyranthes aspera has been reported for its spermicidal,
hypoglycaemic, hepatoprotective, anti-inflammatory, analgesic, antipyretic and
antiarthritic activity. However, no systematic studies have been reported in its ethanolic
extract for anti-obesity activity. The present study explores the anti-obesity potential of
the ethanolic extract of Achyranthes aspera (EEAA) on the diet-induced obesity (DIO)
model in zebrafish. After the ethanolic extraction of Achyranthes aspera, the seeds were
evaluated in zebrafish with diet-induced obesity and tested for the effect of the same on
metabolic disorders. The ethanolic extract of Achyranthes aspera seed significantly
suppressed the rise in body mass index, fasting blood glucose, plasma triglyceride, and
liver lipid accumulation. The present study elucidates that Achyranthes aspera seed extract
has anti-obesity potential in the diet-induced obesity model in zebrafish and may serve as
an adjuvant for treating obesity in humans.

Keywords: Obesity, Diet-induced obesity, Zebrafish, Achyranthes aspera
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PATIENT-DERIVED CANCER CELLS 
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Multiple types of cancer display osteotropism progressively deteriorating

bone homeostasis. Conventionally 2D culture systems and in vivo (animal models) are

employed in cancer research, but not adequately replicate specific three-dimensional (3D)

tumor microenvironment and are limited by ethical concerns. In this study, we have

developed a 3D printed microfluidic device incorporated with decellularized bone matrix

(BdECM) representing metastatic soil for analyzing distant organ invasion and

chemoresistance by cancer cells. The physico-biochemical characterization and histological

studies showed the extent of decellularization. Osteogenic differentiation of human

adipose-derived mesenchymal stem cells on BdECM without external factors was proved

by gene expression analysis and alkaline phosphatase (ALP) enzyme activity suggesting

ECM tissue-specificity. Next, we isolated cancer cells from clinical cases and propagated in

vitro. Compared to control group (Collagen gel) there was an early onset of cancer cell

migration into the BdECM. Finally, the paclitaxel drug treatment altered the cancer cell

migration ability, viability, and morphology. The 3D printed microfluidic device with

decellularized bone matrix with patient-derived cancer cells serves as an effective platform

for screening anti-metastatic drug within physiological like conditions validating its

potential use in personalized medicine.
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A HIGHTHROUPUT 3D TUMOR SPHEROIDASSAY FOR CELL 
DEATH AND CELL CYCLE INHIBITION FOR CANCER DRUG  

SCREENING
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Integrated Cancer Research Division, Rajiv Gandhi Centre for Biotechnology (RGCB), 
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The three-dimensional (3D) structures that cancer cells are grown in mimic in
vivo settings more closely than the conventional 2D growth technique, making them
superior tumor models. They are convenient for compound screening, cancer treatment,
treatment response analysis, and in vitro tumor modeling. In 3D models, a number of
different approaches were recommended for analyzing and quantifying cell death and cell
cycle, a method to detect both the event simultaneously in real-time is greatly appreciated.
Even if the available systems can be used with live cells, most require chemical probes of
cell viability staining and complicated pre-processing. In this context, developing a
strategy for simultaneous quantitative real-time Visualization of cell cycle and cell death
is highly valued. We outline an image-based technique using genetically encoded probes
to visualize the cell cycle and death in 3D culture models, which can be an alternative for
animal testing. We engineered a few cancer cell lines stably expressing cdt1-Kusabira
orange (cdt-KO), protein peaks in G1/S phases of cell cycle, intensity-based probe as a
cell-cycle indicator. Once the cells were stable with cdt 1-KO expression, further
transfected with cell death probe SCAT-3 (Sensor for caspase activation), single
excitation, and dual emission ratiometric imaging probe. SCAT works based on FRET, in
which donor fluorophore is tagged with ECFP and acceptor fluorophore with EYFP and
linked by an activated caspase-specific amino acid linker DEVD. The introduction of the
probe to the nucleus further allowed automated segmentation and quantification of cell
death and cell-cycle stages. We demonstrate a systematic approach for real-time 3D
Visualization of this critical event by laser scanning confocal imaging. This live cell-
based assay allows temporal cell cycle-dependent cell death analysis without staining or
washing. This assay is versatile with any cell, multiplexable with other biological
parameters, and has promising applications in cancer drug screening and drug discovery.



MITOCHONDRIALDYNAMICS DETERMINES CELL DEATH 
DECISIONS AND DRUG RESISTANCE UNDER HYPOXIA-

REOXYGENATION
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Most solid tumours are difficult to treat with conventional cancer drugs. Non-
responsiveness to drugs and the recurrences even after successful treatment is serious
problems. Although extensive studies have been performed to understand the mechanisms
of resistance and tumour recurrences, the complex and variable nature of micro-
environmental factors that contribute to this remains as a challenging topic.

Hypoxia is also one of the key factors that play a crucial role in tumour
progression. Hypoxia-Induced Factor 1 α (HIF 1-α) is involved in the resistance of
hypoxic tumours to radiation therapy as well as conventional drugs. However, the
growing tumour is often exposed to hypoxia and re-oxygenation because of the tumour-
driven hypoxia and occasional angiogenic response that primarily affects the cell cycle
and cell death. Since hypoxic stress itself kills the cells through multiple mechanisms
including apoptosis, necrosis and autophagy, a real-time cell system to visualise apoptosis
and necrosis was developed. The study demonstrated simultaneous induction of apoptosis
and necrosis during hypoxia and reoxygenation. Interestingly surviving cells showed a
remarkable loss of mitochondria substantiating mitophagy as a key player in the survival
of cells from necrosis and apoptosis. Since mitophagy contributes to ATP depletion, the
impact of the cell cycle on mitophagic cell was questionable. However, experiments using
cell cycle indicator FUCCI confirmed that surviving cells indeed proliferate with
extended cell cycle duration at all the stages. In order to understand the cell cycle
progression of mitopahgic cells, parkin-expressing cells were transfected with mitophagy
sensor mitokeima. The real-time imaging revealed an unusually slow progression and rare
asymmetric division of cells leading to the segregation mitophagy compartment to one of
the sister cells indicating possible metabolic heterogeneity. A single-cell ATP sensor
system further confirms that metabolic heterogeneity is indeed induced by hypoxia.
Extreme levels of ATP depletion owing to mitophagy could contribute to necrotic cell
death that could further amplify the tumorigenesis process. Meanwhile rare surviving
cells generate newer mitochondria in a delayed manner with intermediate transient drug
resistance.

The study using sensors of the cell of mitophagy and ATP revealed how the
dynamics of cell death, mitophagy and mitobiogenesis contribute to hypoxia-mediated
drug resistance.
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FULLY INTEGRATED 3 D BIOPRINTED HUMAN TYPE 2 DIABETES 
MODEL ACCURATELY PREDICTS HUMAN DRUG OUTCOMES: LAB 

TO PATIENTS OFA NEW THERAPY IN ONE YEAR
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Diabetes is the world’s largest chronic disease. It takes typically 10-15 years for new drug
approval and costs >US $500 million. There are drugs available for this disease but yet
glucose control remains a challenge for many patients due to side effects or poor efficacy.
Thus there is an unmet need for a safe over the counter drug which supplement to current
drugs. To accelerate discovery of safe anti-diabetic therapies we developed an invitro 3D
bioprinted human diabetes in a dish model. The model is unique because it integrates all
major organs involved in the disease. In validation tests our model completely reproduced the
effects of several approved human diabetes drugs. We then tested a proprietary anti diabetic
nutraceutical in the 3D model. The nutraceutical was very active in its anti-diabetic effect.
Importantly it was similarly active in diabetic patients, thus corroborating the predictive value
of our integrated model. The nutraceutical is recently approved for human use. Thus, our 3D
model represents a new discovery paradigm using which we can bring therapies to the
patients faster compared to traditional drug discovery
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CHORIOALLANTOIC MEMBRANE (CAM)AS AN ALTERNATIVE 
IN VIVO MODEL FORANTICANCER STUDIES
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Cancer is one of the leading causes of death worldwide in recent times.
Because of the anti-cancerous properties and effectiveness, phytochemicals such as
polyphenols have garnered great interest for the prevention and treatment of malignancies.
In this study we have considered ethanolic and methanolic extracts of germinated and non-
germinated Linum usitatissimum seed samples. The biochemical activities of the crude
seed extract have been studied and the effects on cancer prevention have been analysed.
Parameters analysed includes determination of total phenolic content (highest in GM, 0.724
± 0.059 GAE/g) and antioxidant activity (highest in GM, 26.755±0.955%). The extracts

were screened for their protection capacity against hemolysis, inhibition of lipid
peroxidation (<16 % by all seed extracts) and cellular toxicity using MTT assay. Anti-
angiogenic property was also studied using Chorioallantoic Membrane (CAM) Assay. The
avascular region on the CAM treated with seed extracts showed coagulation and
disintegration of blood vessels indicates that the seed samples have antitumor activity and it
can be used in chemotherapy or other angiogenesis related diseases if given as an adjuvant.
Hence it can be concluded that the L. usitatissimum seeds possess chemotherapeutic
properties and they can be used as a part of our diet as they show beneficial effects.

Keywords: Cancer, phenolics, antioxidant, anti-hemolytic, lipid peroxidation, cell viability,
anti-angiogenesis.
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PHTHALATE ON THE THIRD INSTAR LARVAE OF TRANSGENIC 
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Introduction: Bis-(2-ethylhexyl) phthalate is a common member of class phthalates, which
are used as plasticizers to make plastic flexible. The present study was aimed to study the
toxic potential of Bis-(2-ethylhexyl) phthalate on the third instar larvae of transgenic
Drosophila melanogaster (hsp70-lacZ) Bg9.

Methodology: The third instar larvae were allowed to feed on the diet for 24 hrs having
0.001, 0.005, 0.01, 0.02 M of Bis-(2-ethylhexyl) phthalate at final concentration. After the
exposure of 24 hrs the larvae were subjected to ONPG assay, X-gal staining, trypan blue
exclusion test, oxidative stress markers assays and comet assay.

Result: A dose dependent increase in hsp70 expression, tissue damage, oxidative stress
markers and DNA damage was observed in the larvae exposed to 0.005,0.01, 0.02 M of
Bis-(2-ethylhexyl) phthalate. The dose of 0.001 M of Bis-2-ethylhexyl phthalate did not
show any toxic effects and hence can be considered as No Observed Adverse Effect Level
(NOAEL) for Bis-2-ethylhexyl phthalate.

Conclusion: The study supports the use of Drosophila for the evaluation of possible toxic
effects associated with natural as well as synthetic compounds.



MODERNISING BIOMEDICAL RESEARCH AND REGULATORY POLICIES TO 

ADVANCE HUMAN HEALTH
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In India, drug research and development has resulted in more than 200 drugs
that have entered pre-clinical and clinical stages of development but failed to make it to the
global markets in the last two decades. PETA India has been working with regulatory
agencies and educational bodies to promote the acceptance and implementation of non-
animal testing methods. After receiving input from PETA India, in 2014, the Medical
Council of India, the Pharmacy Council of India, and the University Grants Commission
took measures to end the use of animals in experiments in their courses and to promote
modern, non-animal methods instead. We have also worked in the areas of household
products, cosmetics, and their ingredients and to introduce changes in the regulatory test
requirements for drugs, chemicals, pesticides, and many other products. Although India has
made progress, more is needed to be done to modernise science.

Governments that mandate a move away from animal experimentation and
towards more advanced scientific methods have the opportunity to expand job growth at a
fast pace in science and technology, reduce healthcare costs for their citizens, and
streamline the drug development and toxicity testing processes. Consequently, PETA India
and international PETA entities have published strategic plans for Indian, US, and
European audiences, the Research Modernisation Deal, which offer a robust blueprint on
how limitations in animal use, along with the increasing availability of human-relevant
biotechnology, can be translated into actions aimed at eliminating inefficiencies. We
highlight a number of tactical priorities for the immediate and forthcoming replacement of
specific areas of animal use, including in basic and applied biomedical research, training
and forensic enquiries, toxicity assessment, and laboratory production methods. In
addition, we outline areas in which further development, validation, and implementation of
non-animal methods are required and provide the critical steps needed for a strategy to
achieve an end to the use of animals in research.
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The conventional two-dimensional (2D) in vitro cell culture models are
insufficient to mimic the mechanical cues and cell physiology of specific tissues. Culturing
cells in three dimensional (3D) clusters can replicate the geometry, chemistry, and
signaling environment of native heart tissue. Bone marrow- derived mesenchymal stem
cells (BMMSCs) are multipotent stem cells with self-renewal potential and multilineage
differentiation into a variety of cell types. In vitro model to study differentiation of stem
cells into cardiomyocytes in 3D environment will closely mimic the in vivo tissues thereby
represent a unique in vitro model to study cardiac regeneration and drug toxicity. Bone
marrow MSCs were isolated from rat femur and cultured in MEM supplemented with
fetal bovine serum and antibiotics. The cells at passage 2 or 3 were harvested and cultured
in two conditions like 2D monolayer culture and hanging drop spheroid culture. Each
culture system was further classified into 5- azacytidine (5-Aza) treated and untreated
groups. The MSC spheroids were transferred to a non-adherent agarose surface and
induced for differentiation. Differentiation to cardiomyocyte was analyzed by
morphometric analysis of spheroid formation and expression of cardiac specific gene
expression such as MEF2C (myocyte enhancer factor 2C) and Troponin T2 (TNNT2) at 7
and 14 days of culture. Results of morphometric analysis showed that there was no
difference in diameter, area, perimeter and roundness of the spheroid on Day 3, 7 and Day
11 in a-MEM and 5-aza group. Gene expression of MEF2C in monolayer was similar in
both 5-Aza treated and untreated cells. Expression of TNNT2 was lower 5-Aza treated
compared to untreated cells. The MEF2C and TNNT2 expression on 14th day of spheroid
formation were doubled in 5-Aza treated group compared to untreated. The present study
highlights the importance of differentiation of MSC culture in 3D environment thereby
indicates its potential to be used as alternative in vitro tissue regeneration and drug
screening model.
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