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The saying attributed to Hippocrates, the Father of Medicine, that “Let food be thy
medicine, and let medicine be thy food” never felt more valid than now when we are
challenged by a variety of lifestyle diseases. The relevance of holistic healing has
increasingly been related, in recent years, to the gut microbiome, composed of
bacteria, archaea, viruses and eukaryotic microbes, all of which reside in our gut,
and together have a strong potential to impact our physiology, both in health and in
disease. When faced with a variety of diseases, our present-day knowledge lays
emphasis on the importance of a healthy microbiome, not only limited to gut health
but also to metabolic disorders, cancers, immunity, brain health and skin health. Can
we manipulate the gut microbiota by probiotic intervention towards disease preven-
tion and treatment? That is precisely what is receiving the attention of a large number
of scientists engaged in research on human health. The growing market interest in
health benefits of probiotics has intensified research and investments in this area.
With an overwhelmingly large number of new products based on probiotics on the
shelves of the supermarkets and pharmacies, it can be inferred that the research in
this area is at a very exciting stage. Though the intricate mechanisms involved in the
importance of gut flora may require some basic scientific expertise, surfing through
scientific claims on usefulness of probiotic therapy can catch the fancy of even a
general reader.

I have known Prof. Indu Pal Kaur, chief editor of this book series, for the past
12 years and have been closely following her research interests which essentially
hover around being a formulation scientist, be it for small and large molecules,
phytochemicals and probiotics. I have noticed her deep interest in trying to comple-
ment the observational data compiled in the traditional system of medicine with
scientific rationale from currently available information. I have myself discussed
with her, several times, the human microbiome and its manipulations for useful
therapeutic options. She has been active in the topic of probiotics for a long time, and
had, in fact, published her first review on Potential Pharmaceutical Applications of
Probiotics way back in 2002, which has been cited over 500 times till date. Her
passion to bring probiotics into mainstream therapeutics is not limited only to the
ailments of the gut, viz. inflammation, ulcers and cancers, but is also aimed to extend
it to other lifestyle diseases, such as depression, chronic fatigue syndrome, vaginal
candidiasis, wound healing and skin health.



Vi Foreword by J. V. Yakhmi

The present e-book series, comprising five volumes, brings latest information and
key insights on application of probiotics in cancer and immunological disorders, gut
inflammation and infection, skin ailments, neurodegenerative disorders, and meta-
bolic disorders. The contributing authors are recognized experts which ensures that
each chapter affords a critical insight into the topic covered, with a review of current
research, and a discussion on future directions in order to stimulate interest. Each
volume itself covers a broad theme in detail by including chapters disseminating
basic information in the field in such a manner that it would attract the attention of
even a stray reader or intending consumers. Of course, the whole series of five
volumes is designed with care so as to not only ignite the minds of graduating
students for future research but also boost the confidence of health professionals,
physicians, dieticians, nutritionists and those practicing naturopathy by underlining
the integrity of the data documented in the chapters of these volumes from well-
established labs and groups. All in all, a very thoughtful compendium of probiotics
research in therapeutics!

Asia Pacific Academy of Materials J. V. Yakhmi, Ph.D., F.N.A.Sc.
Mumbai, India

Homi Bhabha National Institute
Mumbai, India

Physics Group, Bhabha Atomic Research Centre
Mumbai, India

Technical Physics & Prototype Engineering
Division, BARC
Mumbai, India

Spectroscopy, Synchrotron and Functional
Materials, BARC
Mumbai, India



Our lifestyle and dietary habits have changed significantly due to rapid economic
growth and improvement of living standards, accelerating the incidence and preva-
lence of metabolic disorders such as diabetes, obesity and other non-communicable
diseases. The World Health Organization described obesity as a global epidemic
hazard way back in 1997. According to recent statistics, 11% of men and 15% of
women are obese globally. From the last 2 decades, the diabetes prevalence has
significantly increased with 420 million people affected worldwide, and it is predicted
to double by 2030. Over the years, the significant role that microbes play in the
intestinal ecosystem and thereby have a bearing on the health and well-being of the
host was well established through animal studies as well as observations made in
humans. The human gastrointestinal tract consists of nearly 100 trillion
microorganisms, referred to as the gut microbiota or gut microbiome. The microbial
colonization in the human gut begins at the time of birth and it keeps changing with
age, diet, health status and antibiotic treatment. These microbes play several vital
physiological and metabolic functions in the human body. Further, it is observed that
alteration in the human gut microbiota can cause various chronic and acute metabolic
diseases such as obesity, hypertension, neurogenic diseases and diabetes. Hence, re-
establishment of normal microbial population, with the help of commensal probiotic
bacteria, to undo the gut dysbiosis, has always been a topic of great interest.

The fifth volume of the e-book series “Probiotic Research in Therapeutics:
Metabolic Diseases and Gut Bacteria”, by Prof Indu Pal Kaur and her competent
team of editors, is an essential addition to our growing understanding of the role of the
gut microbiota in a wide range of metabolic diseases. The volume is a comprehensive
compilation describing scope and application of probiotic and prebiotic therapies in
the treatment of metabolic disorders right from obesity to diabetes to other metabolic
and liver disorders, with each chapter demonstrating hope and scope of application.
Readers will gain great insights on how probiotics are not confined to the microbial
technology industry but hold great promise in medical therapeutic and pharmaceuti-
cal sector. The volume provides an authoritative and timely overview of the field.
This e-book may serve as one of the riveting reference materials for times to come!

Hyderabad, Telangana, India B. Sesikeran
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In the early twentieth century, a Russian scientist and Nobel laureate, Metchnikoff,
for the first time, linked consumption of “good” bacteria with superior host health.
He suggested that the dysbiotic human gut microflora can be replaced by beneficial
bacteriotherapy, i.e. probiotics. In the recent years, the faulty gut microbiome is
implicated in etiopathogenesis of multiple diseases not limited to intestinal issues
(inflammatory bowel diseases, colon cancer) but is also being alluded in metabolic
disorders. However, the exact role of microbiome in metabolic diseases has
remained elusive, primarily because the central drivers of dysmetabolism also
influence the microbiome composition: diet and lifestyle. While it is conceptually
intuitive that the gut microbiome and host metabolism would be interrelated,
disentangling cause and effect remains a challenge.

The fifth volume of the present e-book series entitled “Probiotic Research in
Therapeutics: Metabolic Diseases and Gut Bacteria” focusses on the potential scope
of manipulating gut microbiome by probiotic therapy for management of metabolic
disorders including diabetes mellitus, metabolic acidosis and obesity. The volume
comprises 13 chapters. Introductory chapter highlights the importance of gut—brain
axis and its important role in hunger and satiety. Mechanism of appetite regulation
by gut microbiota and their role in obesity control is also elaborated in detail in this
chapter. Chapter 2 unravels the anti-obesity action of probiotics and dairy based
ingredients. Chapter 3 describes the connect between gut dysbiosis and metabolic
endotoxemia and scope of its redressal by active probiotic/prebiotic supplementa-
tion. Next four chapters elaborate on the amelioration of diabetes mellitus, one of the
most prevalent metabolic disorder, by probiotic and/or prebiotic therapy and the
importance of healthy gut microbiota in ameliorating diabetes. Clinical and preclini-
cal evidence of a close association of disrupted gut microbiota with the high
incidence of diabetes are also discussed in these chapters. Chapters 8 and 9 portray
the scope of probiotic therapy in prophylaxis and management of alcohol-induced
liver diseases. The authors describe underlying mechanism of action and provide a
consolidated overview on the preclinical and clinical evidence supporting probiotic
therapy in the management and control of alcoholic liver disease. Next in line is the
chapter discussing the effect of probiotic supplementation in modulation of serum
lipids. Chapter 11 discusses the concept of prebiotics, microbiota modulation by
prebiotics and the impact of prebiotics in various metabolic disorders. Chapter 12
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envisages a brief introduction on designer probiotics, their developmental strategies
and applications in regulating metabolic diseases, and finally the challenges in the
path of their development. Last chapter of the volume describes the advantages and
challenges of current animal models used in the evaluation of probiotics for meta-
bolic disorders. Emphasis is laid on describing the future directions in designing
better animal models for these evaluations.

With the state-of-the-art commentaries on all aspects of probiotic research for
metabolic disorders, from contributors across the globe, the e-book provides an
authoritative and timely overview of the field. It is envisioned that this book will
be a useful educational and scientific tool to academicians, health professionals,
students, and pharma/ biotech businessmen worldwide. As editors of the book, we
express our sincere thanks to all the authors for their excellent contributions to
the book.

Chandigarh, India Indu Pal Kaur
Chandigarh, India Kanwaljit Chopra
Punjab, India Mahendra Bishnoi

Punjab, India Kanthi Kiran Kondepudi
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Indu Pal Kaur is presently working as the professor and chairperson at the
University Institute of Pharmaceutical Sciences (UIPS). She has more than
25 years of teaching and research experience. Her research forte enhances the
performance of small and large biomolecules, including probiotics using active-
tailored delivery systems. The emphasis of her work lies in industrial and clinical
translation. She has delivered 50 invited talks, published more than 145 high-impact
international publications and 21 book chapters; and edited four books and four
journal special issues; more than 150 presentations have been made by her research
group, with 30 sentenced as best presentations.

Kanwaljit Chopra the former chairperson of the University Institute of Pharma-
ceutical Sciences, has prolific experience of 28 years in research and holds distin-
guished expertise in neuropharmacology, diabetes and metabolic diseases, pain,
inflammation, and menopausal complications. She has more than 215 international
and national publications in high-impact journals, acclaimed globally for her
research work. She has received 11 prestigious national and international awards.
She has fetched grants of over 1.5 crores from the government as well as industry.
She has been an active member of national and international societies. Her “Reverse
Pharmacology” approach has provided strong leads to the scientific community for
the translational potential of various moieties of natural origin.

Mahendra Bishnoi is working as Scientist E, Food and Nutritional Biotechnology,
National Agri-Food Biotechnology Institute, Mohali. He is presently leading a group
of young researchers dedicated to metabolic disorders (obesity and type-2 diabetes)
research with a particular focus on nutrition and diet, the development of molecular
evidence-based functional foods, and nutraceuticals. His scientific work is well
recognized in more than 120 peer-reviewed and high-impact factor scientific
journals, with around 4000 citations. Dr. Bishnoi is an Alexander von Humboldt
Experienced Fellow, Early and Mid-Career Research (EMCR) fellow of Indian
National Science Academy (INSA), Melvin Yahr awardee from World Federation
of Neurosciences.
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Kanthi Kiran Kondepudi is presently working as Scientist E in the Food and
Nutrition Biotechnology Division at National Agri-Food Biotechnology Institute, an
autonomous institute under the Department of Biotechnology, Government of India.
Dr. Kondepudi is actively working on developing dietary interventions that could
beneficially modulate the gut bacteria and could protect from proinflammatory stress
underlying many diseases with an overall goal to develop functional foods based on
millets and their bioactive ingredients, dietary fibers, prebiotics, probiotics, and other
functional ingredients from different plant sources. His group uses rodent models,
nutrigenomic and metagenomic approaches for evaluating the efficacy of bioactive
ingredients and functional foods.
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Fungal biology has an integral role to play in the development of the biotechnology
and biomedical sectors. It has become a subject of increasing importance as new
fungi and their associated biomolecules are identified. The interaction between fungi
and their environment is central to many natural processes that occur in the bio-
sphere. The hosts and habitats of these eukaryotic microorganisms are very diverse;
fungi are present in every ecosystem on Earth. The fungal kingdom is equally
diverse, consisting of seven different known phyla. Yet detailed knowledge is
limited to relatively few species. The relationship between fungi and humans has
been characterized by the juxtaposed viewpoints of fungi as infectious agents of
much dread and their exploitation as highly versatile systems for a range of econom-
ically important biotechnological applications. Understanding the biology of differ-
ent fungi in diverse ecosystems as well as their interactions with living and
non-living is essential to underpin effective and innovative technological
developments. This series will provide a detailed compendium of methods and
information used to investigate different aspects of mycology, including fungal
biology and biochemistry, genetics, phylogenetics, genomics, proteomics, molecular
enzymology, and biotechnological applications in a manner that reflects the many
recent developments of relevance to researchers and scientists investigating the
Kingdom Fungi. Rapid screening techniques based on screening specific regions
in the DNA of fungi have been used in species comparison and identification, and are
now being extended across fungal phyla. The majorities of fungi are multicellular
eukaryotic systems and therefore may be excellent model systems by which to
answer fundamental biological questions. A greater understanding of the cell biol-
ogy of these versatile eukaryotes will underpin efforts to engineer certain fungal
species to provide novel cell factories for production of proteins for pharmaceutical
applications. Renewed interest in all aspects of the biology and biotechnology of
fungi may also enable the development of “one pot” microbial cell factories to meet
consumer energy needs in the 21st century. To realize this potential and to truly
understand the diversity and biology of these eukaryotes, continued development of
scientific tools and techniques is essential. As a professional reference, this series
will be very helpful to all people who work with fungi and should be useful both to
academic institutions and research teams, as well as to teachers, and graduate and
postgraduate students with its information on the continuous developments in fungal
biology with the publication of each volume.
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Food security is one of the major concerns in the world today. The continuously
increasing world population coupled with global climate change poses a grave
challenge to feed a billion mouths. Fungi play a significant role in modulating
plant’s environment, in both rhizosphere and phyllosphere resulting in growth
changes that affect agricultural productivity significantly. Fungi have serious
consequences on food security in the changing global environmental scenario.

Fungi play key roles in the ecosystem as decomposers, mutualists and pathogens
and represent the second most diverse group after insects. Fungal diversity is not
only reflected in its morphological characters but also in bioactive molecules pro-
duced, their pathogenicity and virulence, and impact on crop production. The
increasing number of infectious fungal diseases is regarded as a global threat to
agricultural productivity and food security. Therefore, it is important to document
the fungal diversity and inventorize it. Further, to sustain agricultural productivity, it
is important to mitigate or control the plant diseases. Plant pathogens cause severe
losses to crops and significantly reduce the quality and quantity of agricultural
products. The global tendencies are shifting towards a preferred use of various
biocontrol agents in plant disease management. Fungal antagonists are widely
used as biocontrol agents to control plant diseases globally. Biological control
mechanism, however, needs an understanding of the complex interactions among
plants, pathogens, and the environment.

This book provides a consolidated and comprehensive account of research being
conducted by scientists all over the world in the areas of fungal biodiversity, fungal
ecological services, fungal biology and ecology, and biological disease control and
provides perspectives on crop protection and management and control of various
fungal pathogens. The book also serves as an invaluable resource for researchers and
educators working in the above fields. It will be useful to students studying mycol-
ogy, plant pathology, crop protection, agricultural sciences, and plant sciences.
Students will find this book handy to clear their concepts and to get an update on
the recent research conducted in this area. Also, scientists involved in biological and



Vi Preface

agricultural research, crop management and environmental sciences and industries
that manufacture agrochemicals as well as small- to large-scale growers and
producers will find the book useful.

Delhi, India Vijay Rani Rajpal
Delhi, India Ishwar Singh
Ames, 1A, USA Shrishail S. Navi
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postdocs who are working on fungal diversity, ecology, and biocontrol mechanisms.
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About the Summit

Avlokan 2.0 was the second edition of the International Summit series,
organized by the Student Research Development Cell-Vidhyanidhi and
the Faculty Research Cell-Gyanidhi, Center for Management Studies, Jain
(Deemed to-be-University).

The theme of the Avlokan 2.0-2022 was “Beyond Sustainability- Trends
in Regenerative, Socially Responsible, Community Ventures.” The post-
pandemic world, grappling with climate change and inequity, is looking
beyond mere sustainability from businesses. Stakeholders are increasingly
questioning the sufficiency and adequacy of sustainable business models
and seek aspirational and inspirational solutions for tackling the
mentioned global ills. People everywhere are waking up to the reality that
it is not enough to stop damaging the resources of the earth. There is an
increasing awareness about the need for restoring the natural resources,
healing the earth, and making sure that no one person or community is left
behind in the progress saga. In this context, many thought leaders are
evangelizing the concepts of Socially Responsible Business, Regenerative
organization, and Community Entrepreneurship. Many entrepreneurs too,
are raising to the call of the times and are adopting new age
entrepreneurship models from fintech to gig & platform based to virtual
cooperatives for farmers. This summit strived to spotlight these
developments by providing a platform for both theorists and practitioners
of new age entrepreneurship.

The Summit offered a multifaceted exposure to the concepts and practices
of ‘New Age Entrepreneurship’, in the form of Research Paper
Presentations, Key-note Sessions, Panel Discussions by eminent speakers
of global repute, and networking opportunities. This exposure was an
attempt to metamorphose the budding entrepreneurs by enabling them to
experience a phenomenal journey of 9 days in various domains of new-
age entrepreneurship.

Objectives of the Summit

» Provided participants with a platform to present their current work and
results in the field of new-age entrepreneurship

» Fostered the spirit of self-reliance among young minds and helped
them build their future through exposure to new age entrepreneurship



» Created space for globally acclaimed entrepreneurs, academic experts,
and entrepreneurship facilitators to discuss, debate, and exchange
ideas

» Provided networking and collaborative opportunities for entrepreneurs
and academicians to create contemporary entrepreneurial experiences

Dr. Dinesh Nilkant
Dr. Varsha Agarwal
Prof. Sunitha B.K.
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