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Ashok & Rita Patel Institute of
Integrated Study & Research in

Biotechnology & Allied Sciences
(ARIBAS)

Key Highlights of ARIBAS
Ranked 11" among science college in Gujarat by GSIRF, KCG Gandhinagar in 2019-2020.

Accorded 4 star by KCG, Gandhinagar
Accredited A grade by NAAC and KCG in 2014 with CGPA3.01.

Recognized as PG-Capacity Building Center by GSBTM, Gandhinagar since 2015 for conducting CSIR NET
crash course twice a year.

Pioneer to start M. Sc. Integrated Biotechnology and M. Sc. Genetics courses in Gujarat.
Students securing AIR in CSIR-NET Examination.
Conducted two consecutive INSPIRE Internship camps sponsored by DST, New Delhi.

Attracted around Rs. 2.36 crore research grant in last five years from state/national/international funding
agencies.

International collaboration in DST Indo-Hungarian research project with Pharmahungary and Szeged
University, Budapest, Hungary.

119 research papers published by faculties in last five years.

(Read more about this Institute on page no.: 46)
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"As social being the adjustment of our life
with the vast life of man needs for its training the
spirit of mutual responsibility. In our educational

institutions this hardly finds its place." (Tagore,
Eng. Writ.-Vol-4, Sriniketan, p.491)
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"Man is not entirely an animal. He aspires to
a spiritual vision, which is the vision of the whole
truth. This gives him the highest delight, because
it reveals to him the deepest harmony that exists

between him and his surroundings." (Tagore, Eng.
Writ.-Vol-2, Sadhana, p.290)
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"He only has freedom who ideally loves
freedom himself and is glad to extend it to others."
(Tagore, Eng.wri.-Vol-2, Creative Unity, p.545)
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"Occasionally, I would bring them all out
on to the verandah and change the place of the

class." (Tagore, Eng. Writ.-Vol-4, Movements in
Education, p.633)
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"If you want to grow a tree on the sandy soil
of a rainless desert, then you not only have to
borrow your seed from some distant land, but
also the soil itself and the water. Yet, after the
immense trouble you have taken, the tree grows

up miserably stunted; and even if it does bear fruit,
the seeds do not mature."
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"Their time was too much taken up by tyrants,
and some reasonable gaps were badly needed
between the different regimes of tyranny. Five
minutes is not at all too long when children are
under pressure between one period after another."
(Tagore, Eng. Writ.-Vol-4, Movements in
Education, p.633)
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"Through this freedom of space child life finds
its own voice. Most people and especially school
masters, forget this." (Tagore, Eng. Writ.,-Vol-4,
The Child, p.525)
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"In children the whole body is expressive. It is
in going to school that we take our first false step.
There we are required to think sitting. We must
not move our arms." (Tagore, Eng. Writ.-Vol-4,
Movements in Education, p.629)
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"The main object of teaching is not to explain

meanings, but to knock at the door of the mind."
(Tagore, My Reminiscences)
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"Look at the miracle of expression in all the
things of creation, the flowers, the stars, the blade
of grass. You cannot analyse the secret of this
elusive beauty in your laboratory." (Tagore, Eng.
Writ.-Vol-2, Talks in China, To Students-3, p.608)
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"Having this in mind I started an institution in
our country which was to represent our faith in
the solidarity of the human races, our aspiration
to bridge the widely gaping gulf between the East
and West." (Tagore, Eng. Writ.-Vol-3, American
Experience (Lectures and Addresses), p.591)
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"It is so fortunate for me to serve as a link
between the Indian people and the Italian people.
This link existed in the past; now it has to be
renewed, enlivened. This is my mission." (Tagore,
Eng. Writ.-Vol-4, To The Students at Rome,
p.551)
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Beyond Penrose
Black Holes and Naked Singularities

Dr. Pankaj Joshi

(Author with Nobel Laureate)

Albert Einstein gave his general theory of
relativity in 1915. The field equations for gravity
that he proposed related the curvature of the
Space-time with matter content of the Universe,
such as stars and galaxies spread throughout
the universe. Immediately in the next year, Karl
Schwarzschild gave a simplified solution of
these field equations under highly symmetric
conditions, which described the gravitational field
outside a singularity which was a point mass.

Again in 1918, Russian scientist Alexander
Friedmann gave another solution to Einstein
equations, that described the matter and gravity
together in the Cosmos. Both these solutions
were to exert far reaching consequences in our
understanding of the Universe. The Schwarzschild
solution became the basis for the modern black
hole physics as we know it today, whereas the
Friedmann model is the foundation of the modern
day big bang cosmology.

Both these models had one feature in common,
namely that they both admitted a Space-time
Singularity. Such a singularity has absolutely
unique features seen nowhere in Cosmos, such
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as arbitrarily high matter densities, space-time
curvatures, and tremendously high temperatures
and pressures near the same in the case of
the Friedmann model. So the physics is at its
extreme near such a singularity. There were many
discussions on the nature and physical implications
of these solutions amongst the cosmologists of
that time.

The subsequent decades in physics
were, however, dominated by extraordinary
developments in quantum theory. There was
not too much discussion on general relativity
after Arthur Eddington verified it in the eclipse
of 1919. The Einstein gravity was regarded as
somewhat exotic but beautiful theory of physics,
which unconventionally used very geometrical
methods, not so commonly found elsewhere in
physics. Also, this mathematical framework was
completely different from that of the Quantum
Theory, and the two never met as yet. In fact
they always looked almost incompatible with
each other. The Unification of the Quantum and
the Gravity still remains an unattained goal of
Modern Physics.

Extraordinary observational developments
happened however in astronomy and astrophysics
in the 1960s. The quasars and radio galaxies were
discovered then, which were sources of such
tremendously high energies that could not be
explained by any possible available interactions
in physics including the nuclear. It was at this
time that rigorous attention was drawn again to the
Einstein Gravitation theory. Extensive discussions
in Einstein gravity framework to explain such
astrophysical phenomena through invoking strong
gravitational fields of very compact objects.

In such a context, the Schwarzschild solution
and the Friedmann model were again revisited
by theoretical astrophysicists to understand the
nature of very compact stars such as neutron stars
and pulsars, and also the universe as a whole,
respectively. Another interesting development
that happened around the same time was the
discovery of Kerr solution by Roy Kerr in 1962,



which described geometry around a rotating point
particle.

At that time, a big debate erupted between
the Russians and the English and western
world. The Russians, led by E M Lifschitz
and I Khalatnikov claimed that the Space-time
Singularities which were the inevitable feature
of these two fundamental solutions to Einstein
gravity, were in fact the consequence of the
very high symmetry that these models assumed.
They claimed that when we would find more
general solutions in Einstein theory, then such
Singularities will no longer exist in physically
realistic models. Other scientists however claimed
that the singularity is in fact a fundamental feature
of Einstein gravity.

It was at that time in the 1960s that Roger
Penrose in the UK and Robert Geroch in Chicago
developed a highly sophisticated set of important
mathematical techniques to understand the global
and causal structure of a space-time universe.
These methods were independent of any special
symmetry assumptions on the spacetime, or of
the special solutions mentioned such as above.
These techniques dealt with the topological and
differential Geometric structures of spacetime.
Using these general techniques, beginning with
the first theorem in 1965 by Penrose and using
differential and metric structures, the topology
of space-time, and its causal structures, the trio
of Roger Penrose in London, Stephan Hawking in
Cambridge, and Robert Geroch in Chicago gave
a set of theorems in later 1960s and early 1970s,
which became known as Singularity Theorems in
general relativity.

These theorems showed that under general
and even highly unsymmetrical conditions also,
a space-time singularity must occur in Einstein
gravity. Physically, such singularities would
occur either in the gravitational collapse of a
massive star when it contracts under its own
gravity towards the end of its life cycle, or at the
beginning of the universe, which is known as the
big bang singularity. In addition to the Causal and

Global Structures of spacetime, The Hawking-
Penrose-Geroch Singularity Theorems also used
the focusing effect caused by the mattar on the
light rays and test particles trajectories, which
was characterised by the Raychaudhuri equation
given earlier by Indian cosmologist Amal Kumar
Raychaudhuri in 1955.

It is this seminal work of Penrose on Space-
time Singularities, which has culminated now
in the well-deserved physics Nobel prize 2020,
this year.

We can now ask, How does this work on
Spacetime Singularities relate to the notion of
Blackholes in the universe? An Astrophysical
blackhole is essentially a region of the Universe
where a very large quantity of mass is compacted
in a very small region of space. Such Blackholes
are typically expected to form when massive stars
collapse under their own gravity at the end of
their life cycles of burning their internal nuclear
fuel. Apart from such stellar sized blackholes,
there might be supermassive blackholes, possibly
containing millions or billions of solar masses
at the central regions of various galaxies in the
universe.

Extending this notion, the General Relativity
defines a Blackhole as a region of spacetime
from which no material particles, not even any
light rays, can escape to a faraway observer in
the Universe. Thus it is a place or entity that
is completely dark that we can never see. The
boundary of this region is called Event Horizon.
This is a one way membrane where things can
enter but never come out. Thus, the existence of
an Event Horizon in spacetime is the defining
characteristic of a Blackhole.

Now a subtle point here is, the occurrence
of a Spacetime Singularity does not necessarily
imply occurrence of an Event Horizon or a
Blackhole in Einstein Gravity. A Singularity
and a Blackhole are quite different entities from
each other. The Singularity Theorems predict the
existence of spacetime singularities, but not of an
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event horizon or a blackhole. These two different
and independent entities do not imply each other
necessarily, though they may accompany in some
circumstances. Even when an event horizon
occurs in gravitational collapse, it need not
necessarily contain the Singularity within. That
is neither the implication of singularity theorems
nor of general relativity.

When a massive star collapses, its final fate is
a spacetime singularity as we discussed, predicted
by General Relativity. The Event Horizon also
may form as the dynamical collapse of the star
progresses, depending on the physical conditions
of collapse. When the singularity theorems
were formulated, there was only one model of
dynamical collapse explicitly worked out and
available, which was the Robert Oppenheimer and
Herbert Snyder paper (OS) in 1939, of a highly
symmetric collapse. In this idealized case, the
Event Horizon did occur before the formation of
spacetime singularity, and it covered the same.
Taking a cue from the OS collapse, Penrose
introduced an assumption in 1969, called the
Cosmic Censorship Hypothesis, that proposes that
all Spacetime Singularities of stellar collapse are
necessarily hidden within such Blackholes.

However, this assumption has remained
unproved since past five decades despite many
serious efforts. All the same, in subsequent years
many dynamical collapse models have been
worked out in General Relativity under better
physically realistic conditions compared to the OS
collapse model, and the event horizon formation
has been investigated in detail. The outcome is,
while the singularity occurs for sure, In some of
the star collapses the Event Horizon forms before
the Singularity, thus hiding the same within a
blackhole, not visible to faraway outside observers
in the Universe. On the other hand, many star
collapse scenarios have been analyzed in past
years by myself, collaborators, and also others,
where the Singularity is No longer hidden within
a black hole or event horizon. That is because, as
the collapse progresses, the event horizon either
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fails to form during the gravitational collapse of
the star, or it forms later in time, such that it does
not cover the Singularity, allowing the same to
become visible.

Such singularities are called visible or
Naked Singularities. To give a specific example,
when the density within the star is completely
homogeneous, that is, same everywhere at center
and all the way to boundary of the star, as is
assumed in OS collapse, a black hole forms from
star collapse. The event horizon forms earlier
than the singularity, fully covering it. However,
we worked out the physically more realistic
case, where density was higher at center, slowly
decreasing away from center. The outcome then
in this later case is, the event horizon fails to form
early enough so as to cover the singularity, and a
Naked Singularity forms rather than a blackhole.

Such naked singularities, are of great physical
interest. Because in that case, the regions of
extremely small length scales and supremely
high energies are visible, where the Quantum
Gravity effects are very dominant. Thus the naked
Singularity offers us an opportunity to observe
quantum gravity effects happening in nature. This
may lead us to clues to future possible Quantum
Gravity theory, or the Unification of Physics,
which certainly was the final dream of Einstein.
Even when the theoretical efforts for quantum
gravity, such as the String theories, Loop Quantum
and others continue without much success for past
many decades, the Naked Singularity prediction
as above by the Einstein Gravity may offer an
altogether different alternative and observational
route to Quantum Gravity, and therefore to the
final Frontiers of Physics and Astrophysics.

Provost.
Charotar University of Science & Technology
(CHARUSAT), Changa, Gujarat, India.
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Genetic Scissors- A sharpest, novel and
potential tools for rewriting the code of life.

Kundankumar Mishra

“There is enormous power in this
genetic tool, which affects us all. It has not
only revolutionised basic science, but also
resulted in innovative crops and will lead to
ground-breaking new medical treatments,”

- Claes Gustafsson, chair of the Nobel
Committee for Chemistry.

The Nobel prize in chemistry 2020 was
awarded jointly to Emmanuelle Charpentier
and Jennifer A. Doudna for the development
of a method for genome editing. Emmanuelle
Charpentier and Jennifer A. Doudna have
discovered one of gene technology’s sharpest
tools: the CRISPR/Cas9 genetic scissors. Using
these, researchers can change the DNA of animals,
plants and microorganisms with extremely high
precision. This technology has had a revolutionary
impact on the life sciences, is contributing to new
cancer therapies and may make the dream of
curing inherited diseases come true.

Genome editing, or genome engineering, or
gene editing, is a type of genetic engineering
in which DNA is inserted, deleted, modified or
replaced in the genome of a living organism.
Unlike early genetic engineering techniques that
randomly inserts genetic material into a host
genome, genome editing targets the insertions
to site specific locations.This technology has
been widely used in various types of biomedical
research, clinics and agriculture.

The history of genome engineering goes
back almost 70 years with the initial discovery
of double helix. Since then, scientists have spent
decades trying to uncover ways to edit the genome
that balanced specificity with time and cost. Here
are the 4 successful strategies that scientists have
used so far.

1. Restriction Enzymes or Megaendonuclease-
First site specific endonuclease enzyme

discovered and purified from bacteria and
frequently used to cut and modify DNA and
genome of any organism.

2. Zinc Finger Nucleases (ZFNs): Second
Toold that increased recognition potential for
editing of specific gene sequences. ZFNs is
class of DNA binding proteins. which facilitate
target editing of genome.

3. Transcription activator like effector based
nuclease (TALENs) Gene Editing: Based
on fusion of DNA binding domain and DNA
cleavage domain. TALENS can engineered to
bind any desired sequences to cut at specific
location of DNA.

4. Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR)-Cas9
gene editing. The most important and
advance method of gene and genome editing
discovered recently. The (CRISPER)-cas9
system was selected by 'SCIENCE' as a
breakthrough in the year 2015.

What is CRISPR Gene Editing?

CRISPR is a type of gene-editing technology
that lets scientists more rapidly and accurately
'cut' and 'paste' genes into DNA. It is based on
a targeted DNA-destroying defence system
originally found in certain prokaryotes.

The most widely used approach to genome
editing nowadays is based on Clustered Regularly
Interspaced Short Palindromic Repeats and
associated protein 9 (CRISPR-Cas9). In
prokaryotes, CRISPR-Cas9 is an adaptive immune
system that naturally protects cells from DNA
virus infections. CRISPR-Cas9 has been modified
to create a versatile genome editing technology
that has a wide diversity of applications in
medicine, agriculture, and basic studies of gene
functions. CRISPR-based technology has been
applied to a variety of tasks in the past decade,
from removing genes responsible for diseases,
to destroy drug resistant superbugs, to create
molecular recording devices etc.

Charpentier published her discovery in 2011.
The same year, she initiated a collaboration with
Jennifer Doudna, an experienced biochemist with
vast knowledge of RNA. Together, they succeeded
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in recreating bacteria’s genetic scissors in a test
tube and simplifying the scissors’ molecular
components so they were easier to use.

In an epoch-making experiment, they then
reprogrammed the genetic scissors. In their natural
form, the scissors recognise DNA from viruses,
but Charpentier and Doudna proved that they
could be controlled so that they can cut any DNA
molecule at a predetermined site. Where the DNA
is cut it is then easy to rewrite the code of life.

Since Charpentier and Doudna discovered
the CRISPR/Cas9 genetic scissors in 2012 their
use has exploded. This tool has contributed to
many important discoveries in basic research,
and plant researchers have been able to develop
crops that withstand mould, pests and drought. In
medicine, clinical trials of new cancer therapies
are underway, and the dream of being able to cure
inherited diseases is about to come true. These
genetic scissors have taken the life sciences into
a new epoch and in many ways, are bringing the
greatest benefit to humankind.

CRISPR gene editing Technology driving
innovative application from basic biology to
biotechnology, medicine, agriculture and drug
designing. Some important application is listed
below-

I. Clinical human applications-

a. Inserting viral genome can be removed
by altering immune cells. Can be used for
treatment of viral infection like HIV, HSV,
Covid 19 and other virus infection whose
vaccine and treatment are not available.

b. Could cure mutation derived cancer - Blood
disorders, Blindness.

c. Can be used for curing genetic and hereditary
diseases by adding or removing DNA sequences
that causing the diseases like -Cystic fibrosis.
Muscular dystrophy. Huntington's disease, etc.

d. Organ transplantation- Gene editing of
mismatch human or even non-human mammals
as a potential organ donors. Editing will reduce
the risk of immune response and rejection
when using mismatch organs/tissues/cell for
transplantation.
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e. CRISPR-Cas9 has also allowed generation of
animals suitable for human disease modeling.
The team of YuyuNiu from Yunnan Key
Laboratory of Primate Biomedical Research,
applied CRISPR-Cas9 via coinjection of
Cas9 mRNA and sgRNAs into one-cell-stage
embryos. The team generated CRISPR-edited
cynomolgus monkeys for brain disorders that
cannot be fully studied in mice.

f. Researchers from the University of California
also used CRISPR for studies in gene
therapy. Using CRISPR-Cas9, they corrected
mutations associated with the genetic disease,
B-thalassemia by creating induced pluripotent
stem cells (iPSCs) from the B-thalassemia
patients. The team used CRISPR-Cas9 to
correct mutations in the human hemoglobin
beta (HBB) in patient iPSCs, resulting in
gene-corrected iPSCs with restored expression
of the HBB gene, which can be used for gene
therapy.

g. US scientists are also studying the use
of CRISPR for treating the Human
Immunodeficiency Virus (HIV). They used
CRISPR to edit the HIV genome out of
immune cells, called T cells, from an HIV
patient. Scientists found that CRISPR can
prompt the HIV virus to mutate. However,
more studies are still needed before CRISPR
can be used to treat HIV.

IT. Cattle/ herd improvement-

a. Gene editing to produce cattle that are less
susceptible to Foot and mouth diseases,
tuberculosis, Brucellosis, Infectious bovine
rhinotracheitis (IBR).

b. Gene editing will be used to produce double
muscle cattle, knockout beta lactoglobulin
milk allergen.

c. Genetic improvement as permanent and
cumulative as a solution to animal disease
rather than antibiotics and chemicals.

III. Improvement of Agricultural Sciences

CRISPR-Cas9 has great potential for
transforming agriculture by making plants tolerant
to biotic and abiotic stresses and improving their



nutritional value and yield. These attributes are
necessary to meet the demand of an increasing
world population.CRISPR-Cas9 has been used
in a growing number of monocot and dicot plant
species to enhance yield, quality, and nutritional
value, to introduce or enhance tolerance to biotic
and abiotic stresses among other applications.

a. CRISPR has been used to edit the genome of
rice. The team of Ying Wang from Syngenta
Biotechnology China designed several
CRISPR sgRNAs and successfully deleted
fragments of the dense and erect paniclel
(DEP1) gene in the Indicarice line IR58025B.
Improvements in yield-related traits, such as
dense and erect panicles and reduced plant
height,were observed in the mutant plants
produced.

b. A team of researchers from the Chinese
Academy of Agricultural Sciences led by
Yupeng Cai also used the CRISPR-Cas9
system to induce mutations on GmFT2a,
an integrator in the photoperiod flowering
pathway of soybean. The developed soybean
plants showed late flowering, resulting in
increased vegetative size. The mutation
was also found to be stably inherited in the
following generation.

c. Researchers from Beijing Key Laboratory
of Vegetable Germplasm Improvement, led
by Shouwei Tian used CRISPR-Cas9 to
target CIPDS, the phytoene desaturase in
watermelon, to achieve the albino phenotype.
All genome-edited watermelons harbored
mutations in CIPDS and showed full or mosaic
albino phenotype. This study served as a proof
of concept of using the CRISPR-Cas9 system
in watermelon breeding.

d. Researchers from the Chinese Academy of
Agricultural Sciences and National Center for
Citrus Variety Improvement and Southwest
University have also developed citrus
plants resistant to citrus canker caused by
Xanthomonas citri subsp. citri (Xcc), a serious
disease of citrus, through CRISPR-Cas9.

e. Cold Spring Harbor Laboratory, together
with various research institutions, also used
CRISPR-Cas9 to generate mutations in the

flowering suppressor SELF-PRUNING5G
(SP5G) in tomato to manipulate photoperiod
response. The mutations brought about by
CRISPR-Cas9 caused rapid flowering and
enhanced the compact growth habit of field
tomatoes, resulting in a quick burst of flower
production and early yield.

IV.Improvement of Pharmaceutical Science/
Pharmacy

The drug discovery process often starts with
basic scientific research and involves many
steps before new therapeutics are approved for
clinical use. While each pharmaceutical company
approaches the discovery and development of
new drugs differently, the major steps common to
most preclinical processes are target identification
and validation, high-throughput compound
screening, hit validation, and lead drug candidate
optimization. All of these steps, and the ways
CRISPR is accelerating progress through them,
are discussed below.

a. Target identification and validation

The process of drug discovery begins with
determining a drug target (a gene, an RNA
transcript, or a protein) linked to a disease of
interest. Putative targets are identified through
several avenues of scientific research, often
stemming from academia.

CRISPR-based high-thoughput screens are
commonly used to systematically knockout,
inhibit, or activate large numbers of candidate
genes. Perturbations that hinder a disease can
reveal potential drug targets.

Once a putative target is identified, further
functional information is collected through in
vitro and in vivo studies. CRISPR may aid in
these processes by facilitating gene knockouts or
protein overexpression in cell lines. If a causative
relationship between a target and disease is
established and if the target is druggable, then
a screening campaign is initiated to search for
potential therapeutic candidates.

b. Compound screening

After a target is identified and validated, the
next step is to interrogate many compounds (often
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millions) using high-throughput screens. This
may include biochemical screens that measure
the interactions and binding affinities between
compounds and the target, as well as cell-based
screens that assess the functional relationships of
such interactions.

CRISPR has improved cell-based screens by
enabling scientists to more accurately generate
cell lines with mutations relevant to the disease
of interest. For instance, with CRISPR, multiple
mutations can be induced simultaneously to better
mimic disease genotypes. With better cellular
models, these initial screens can accurately
eliminate ineffective compounds and identify the
most efficacious ones early in the drug discovery
process, saving time and reducing cost. Hit
molecules that pass this screening step are subject
to more intense scrutiny in the next phase of the
pipeline.

c. Hit validation

Hits identified through the initial screens are
validated through a variety of cell-based assays.
CRISPR has profoundly impacted this stage
of preclinical development by promoting the
generation of models that accurately recapitulate
diseases.

Instead of being limited to immortalized cell
lines, scientists can produce primary cells, stem
cells, and organoids with appropriate cellular
and genetic backgrounds. For instance, human
induced pluripotent stem cells (hiPSCs) from
people of diverse ethnicities and backgrounds
can be used to produce nearly any cell type. From
such stem cells, isogenic cell lines can be easily
generated, and the genetic variation associated
with a disease can be recreated through precise
genome engineering. The ability to produce such
realistic disease models has greatly enhanced the
efficacy of hit validation, enabling potential drugs
to be assessed more accurately.

d. Lead identification and optimization

The validation of hits narrows the pool of
candidates to just a few leads. At this point, the
remaining compounds are optimized and tested
for safety. This includes characterizing absorption,
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distribution, metabolism, and excretion (ADME);
assessing chemical stability; and evaluating
toxicity.

CRISPR has accelerated progress in this
phase by enabling the generation of cellular and
animal models used to test the efficacy and safety
of candidates. For instance, mouse models with
multiple mutations can now be generated in one
step by directly editing zygotes instead of crossing
single-mutant animals. Moreover, CRISPR will
likely enable a wider range of animal models to
be generated.

e. Clinical trials and FDA approval

Through optimization and safety testing, the
few remaining candidate compounds proceed to
clinical trials. Only drug candidates that prove
to be safe and effective in humans are finally
evaluated by the FDA for approval.

Information gathered from this phase often
feeds back to preclinical development. For
instance, if resistance to a compound is observed,
then compounds that counteract the resistance can
be explored in subsequent studies.

V. Industrial application-

CRISPR-Cas9 mediated engineering can
increase the number of chemicals and products
that are accessible through fermentation and
broaden the diversity of strains suitable for
industrial production.

Asst. Professor , N. V. Patel College of Pure &
Applied Sciences. Vallabh-vidyanagar

Dept of BT/GT/BNF

Mo.: 9426543818
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3 A PERSPECTIVE

Satya Ramesh

Life is an equation,

Linear or non-linear,

With variables innumerable,
And a constant invariable.

From conception to death,

Along life's length and breadth,
Efforts to eliminate the variables,
To arrive at solutions feasible.

Schools, Colleges and Universities,
Invest in Teaching and Learning,
Arithmetic, Algebra and Geometry
Calculus, Probability and Trigonometry

'On the occassion of Mathematics Day (December 22)'

Countering or contradicting,
Proving or disproving,
Integrating or differentiating,
Mathematics is all encompassing.

Great teachers of Mathematics
Gifted with a vision pragmatic,
Kindle and illumine young minds
Into an excellence of its own kind.

We bow to venerate all those teachers
Who spread love of mathematics
Let's plant, nourish and nurture

Seeds of wisdom and logic.

E—I Principal, V & C Patel English School Vallabh vidyanagar I-E
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Rationale and understanding of National
clinical management protocol based on
Ayurveda for management of COVID 19
approved by Ministry of AYUSH

Swagata Dilip Tavhare
INTRODUCTION

On 11 March 2020, WHO declared Novel
Corona Virus Disease- 2019 (COVID-19)
outbreak as a pandemic.” COVID-19 pandemic
has created a global crisis. During the first wave
of'a pandemic, the entire population is susceptible.
Prevention such as vaccines is one of the most
effective measures to mitigate such a catastrophic
public health crisis. At the time of writing this
article, COVID-19 has spread around the world
with virtually no region left untouched. Speed
of the spread and the alarming death rates have
seen many countries and jurisdictions introduce
measures to prevent the spread of COVID-19.

GUIDELINES & ITS RATIONAL
UNDERSTANDING

Considering impact of current pandemic
situation, Ministry of Health and Family Welfare
(MOHFW) has developed National Clinical
Management Protocol based on Ayurveda
and Yoga for management of COVID-19. The
protocol is also approved by Ministry of AYUSH.!
Following criteria have been considered for
designing protocol.

1. Knowledge from Ayurveda classics and
experience from clinical practices

2. Empirical evidences and Biological plausibility
3. Emerging trends of ongoing clinical studies

This article explains the rationality and
importance of following the guidelines given in
the protocol for easier understanding to common
public in order to create social awareness. It
consists of

A. Non-pharmacological measures

B. Pharmacological measures
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A. Non-pharmacological measures (General
and Physical measures)

Non-pharmacological measures such as
wearing a mask can potentially reduce the virus
transmission rate. Recent studies suggest that
timely and comprehensive implementations of
non- pharmacological measures are needed to
prevent a secondary wave of COVID-19.2

1. Follow physical distancing, respiratory
and hand hygiene, use of Mask

i. Physical distancing

Whenever someone coughs or sneezes, a few
droplets escape their mouth or nose which might
contain the virus. If you are standing close to
that person, you might contract the virus as the
droplets fight falls on you, making you sick later.
The best way to avoid this situation is to maintain
a distance of at least one meter from anyone in a
crowded place. If you are suffering from a cough
or cold, you must wear a mask in order to avoid
spreading it.

High infectiousness and a high number of
contacts, creates a zone of infection. Susceptibility
of infections is more in social networking
places like gardens, jogging parks, schools,
playgrounds, market areas, old-age clubs, etc.
Following guidelines will protect this zone
community at large. Thus, physical distancing
is design approaching explicitly implements
pathogen-host interaction within the social contact
network where the disease spreads. Targeted
social distancing has been found effective in the
pandemic of influenza.}

ii. Respiratory hygiene

For respiratory hygiene, the following given
measures must be adapted to prevent the spread
of infections from anyone in a health care setting
with signs or symptoms.

» Cover your mouth and nose when coughing
or sneezing.
» Use tissues and throw them away.

» Wash your hands or use a hand sanitizer every
time you touch your mouth or nose.



» Provide tissues and no-touch receptacles for
their disposal.

» Provide resources for performing hand
hygiene in or near waiting areas.

» Offer masks to symptomatic patients when
they enter the dental settings.

» Provide space and encourage symptomatic
patients to sit as far away from others as
possible. Facilities may wish to place these
patients in a separate area, if available, while
waiting for care.

iii. Hand hygiene

Our hands are a critical vector for transmitting
microorganisms. The cross-transmission of
organisms to others occurs when we fail to wash
hands effectively.*

Hand washing has received considerable
attention during the COVID-19 pandemic. It is
a simple, primary preventive measure that most
people can do independently. Handwashing with
soap and water for at least 20 seconds or the use
of alcohol-based hand sanitizers when soap and
water are not available is the first line of defense
in stopping the spread of infection.

iv. Wear a mask

Masks can play at least two roles in viral
transmission prevention in the general population.

1) Masks can impact turbulent gas cloud
formation and respiratory pathogen emissions.’
Research demonstrates that masks can either block
the rapid turbulent jets generated by coughing or
redirect the jets in much less harmful ways for
airborne infection control.*

2) Mask material can filter viral particles
such as aerosols or droplets.” Additionally, for
asymptomatic infected individuals, wearing a
mask can potentially reduce the risk of infecting
other people when the exact individual wears a
mask to protect him or herself.

Masks into three categories in our study:
1. Certified masks/ medical masks e.g. N-95

respirators (Certified standards of US, CDC,
NOISH)

2. Lose fitting disposable medical masks that are
not certified (FDA jurisdiction)

3. Homemade masks (quality cannot be
guaranteed)

Certified and medical masks can effectively
reduce influenza virus loads.® Surgical face
masks could prevent the transmission of human
coronaviruses and influenza viruses from
symptomatic individuals.

For respiratory diseases caused by viruses
through aerosol and droplet transmission
routes, wearing masks could reasonably reduce
virus transmission efficiency and secondary
transmission.>' However, masks do not replace
social distancing and other personal hygiene
practices, such as hand washing.

2. Gargle

Gargling is a cost-effective regimen helpful for
the prevention of upper respiratory tract infection
which can be easily performed at people's end.

Gargle with warm water added with a pinch
of turmeric’ and salt. Water boiled with Triphala
(Powder of dried fruits of Amalaki, Bibhitak,
Haritaki) or Yashtimadhu can be used for gargling.

3. Nasalinstallation/Application of medicated

oil

The nasal cavity and nasopharynx contain
some of the highest viral loads in the body,
and viral loads are similar in symptomatic
and asymptomatic individuals. Accordingly,
these “silent spreaders” may unknowingly
contribute to the exponential growth of disease
as nasal secretions contain a spreadable virus,
and contagiousness appears to be highest before
or shortly after symptom onset.

Ayurveda has advised nasal instillation of
medicines like Anu tail or Shadbindu Taila or
plain oil Sesame or Coconut oil. Nasal application
of cow's ghee (Goghrita) once or twice in a day,
especially before going out and after coming back
home is also advised.
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4. Steam inhalation

Steam inhalation is traditionally used as a home
remedy for common colds and upper respiratory
tract infections. Steam loosens mucus, opens nasal
passages, and reduces mucosal inflammation,
Heat inhibits replication of viruses.!! !2

It should be done with precautions in pediatric
patients as there are chances of overheated steam
and burn may happen. Many cases of pediatric
burn sue to steam inhalation have been reported
during COVID 19 pandemic.'

Ayurveda advices steam inhalation with
Ajwain (Ajama) or Pudina (Mint) or Nilgiri
(Eucalyptus) oil once a day.

In research, it proves that Ajwain oil has
potential in-vitro antiviral activity against viral
encephalitis.'* Ajwain oil contains large amounts
of thymol which exhibit antiviral, bactericidal
or bacteriostatic agents depending on the
concentration." Pre-exposure treatment of Ajwain
oil was found more effective in virus inhibition as
compared to post-exposure treatment in Japanese
encephalitis virus infection. Ethanol extract from
the leaves of M. Piperita L. is effective against
the Respiratory Syncytial Virus (RSV) and could
suppress the production of TNF-a, IL-6, NO,
and PGE2- which reflects its anti-inflammatory
activity. It possesses a high amount of phenolic
compounds that exhibit notable antioxidant
activity. Essential oil is capable to exert a direct
virucidal effect on Herpes Simplex Virus (HSV).
Peppermint oil is also active against an acyclovir-
resistant strain of HSV.'6

5. Adequate sleep of 6 to 8 hrs.

A good night’s sleep also improves the
immune system’s response time. During sleep
cycle stages, protein cytokine is produced, which
helps to build the immune system in response to
harmful pathogens. Cytokines increase cell to cell
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communication, enabling the immune system to
direct antibodies towards specific infections.

If sleep is not proper (less than 7-8 hours)
cytokine; a vital protein production will be limited
thus immune system fails to fight off viruses.

Sleep increases T Cell Production. T Cells
(white blood cells) also play a vital role in
immune function by destroying harmful cells.
Researches have proven that sleep can improve
your T Cell’s ability to fight off invaders. In
research, participants sleeping full 7 to 8 hours
had a greater T Cell activation, while those who
lost 2 hours of sleep had a significant reduction
in T Cell Function."

6. Moderate physical exercises

Physical activity has a positive effect on
immune competence, increasing the host immune
defenses.!® 1 Active people are less likely
to present symptoms of upper respiratory (a
vulnerable area to infections) illness.”® Low—
moderate exercise has benefits for the innate
immune response against respiratory infections,
in contrast to strenuous exercise, in which there
is a tremendous increase of alveolar ventilation
and susceptibility to upper respiratory airways
infection.?' In low-moderate exercise,\ practicing
Yoga at home is advisable in the present pandemic
situation.

B. Pharmacological measures
1. Dietary measures

1. Use warm water or boiled with herbs like
Aadraka (ginger) or Dhaniya (coriander) or
Tulsi (Basil), or Jeera (cumin) seeds, etc., for
drinking purpose.

2. Fresh, warm, balanced diet

3. Drink Golden Milk (Half teaspoon Haldi
(Turmeric) 3 g of powder in 150 ml hot milk)
once at night. Avoid in case of indigestion.



4. Drink Ayush Kadha or Kwath (hot infusion or decoction) once a day.

2. Medicine specific measures/ Symptom management

Evidence-based Ayurveda medicines are described for the purpose of prophylaxis, asymptomatic to

mild symptomatic patients, and also for post-management of COVID is described in the table.

Table: Medicinal approach for prophylaxis and post COVID management

Clinical severity Medicines

Dose & timings

IP) or its powder

Ashwagandha (Aqueous
extract of Withania somnifera

500 mg extract or 1-3 g powder
twice daily with warm water for 15
days or one month or as directed
by Ayurveda physician

(Prophylactic care (high
risk population, primary

Guduchi Ghana vati
[Samshamani vati or Giloy

500 mg extract or 1-3 g powder
twice daily with warm water for 15

(Prevention of Post COVID
Lung Complications like
fibrosis, fatigue, mental

health) proportion)

contacts) Ghana vati having Aqueous .
extract of Tinospora days or one month or as directed
cordifolia IP] or its powder by Ayurveda physician

10 g with warm water / milk once
Chyawanaprasha
a day
Post COVID Management | Rasayana Churna (A

polyherbal formulation
of Amalaki+ Guduchi+
Gokshura in equal

3 g powder twice daily with honey
for one month or as directed by
Ayurved a physician

(* In addition to these medicines; general and dietary measures are to be followed.)

(**Ingredients mentioned in guidelines are easily available at ayurvedic clinics, hospitals or medical
stores nearby must be taken under direction of Ayurveda physician)

Ashwagandha and Guduchi possess activities
like immune-modulator, adaptogen, anti-oxidant,
tonic, anti-inflammatory, analgesic, appetizer,
digestive etc. Guduchi plants can be easily grown
at home. Fresh juice of mature stem of Guduchi
is also advisable for immunity.??

Chyavanprasha is a bioactive health
supplement. It enhances immunity.?* For best
result, one must consume it early morning empty
stomach. Post to that, till the feeling of hunger,
one should not consume meal.

Rasayana Churna helps to nourish body tissues.
Its constituents are proven immune-modulator,
adaptogen, anti-oxidant, anti-inflammatory,
nourishing etc. in actions. Amalaki is a rich source

of Vitamin C. Gokshura is diuretic; removes
accumulated toxins through urine. Post COVID, it
must be taken it to build and nourish body tissues,
improving immunity, removal of accumulated
toxins from the body.

Conclusion

Ministry of AYUSH has also developed
clinical protocol for Asymptomatic COVID 19
+ve and mild COVID 19 +ve patients. Patients
if detected with symptoms must reach nearby
Ayurveda health care centers to avail the treatment.
Current understanding of COVID-19 indicates
that adaptation of non-pharmacological measures
and good immune status is vital for prevention
and safeguard from disease. Administration of
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Ayurvedic medicines can certainly play a pivotal
role to augment preventive measures.
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Study & Research in Biotechnology & Allied
Sciences (ARIBAS)

Dr. Bhakti Bajpai

Ashok & Rita Patel Institute of Integrated
Study & Research in Biotechnology & Allied
Sciences (ARIBAS) is a self-financed educational
institute which was established in June 2005 in
a self-contained satellite township called New
Vallabh Vidyanagar, a brainchild of Charutar
Ratan Late Dr. C. L. Patel sir. With the generosity
and kind gesture of Mr. Ashok Patel and Mrs.
Rita Patel (USA) to Charutar Vidya Mandal
(CVM), one of the dreams of integrated study in
Biotechnology within Gujarat was realized. The
institute was set up with a generous donation
of Rs. 3.3 Crores against the total project cost
of about Rs.10 Crores. It is recognized as the
first institute providing M.Sc. (Integrated)
Biotechnology course in Gujarat. The institute was
started with an aim to provide research-orientated
teaching to postgraduate students.

Recognition and Affiliation

ARIBAS was an affiliated college of Sardar
Patel University from 2005 to 2020, presently it
is a constituent college of CVM University. It
is recognized under 2(f)& 12(B) acts of UGC,
New Delhi. ARIBAS was awarded an A grade
by NACC and KCG in 2014. Recently in 2019-
20 ARIBAS has ranked 11th in GSIRF, KCG,
Gandhinagar.

Courses offered

The institute offers various postgraduate
course:

M. Sc. Integrated Courses (5 years)

* M. Sc. Integrated Biotechnology: This is
the flagship program running since 2005.
The program was started in line with the
integrated Biotechnology courses opened in

other premium Indian institutes like IISER,
NISER, etc. to cater to the increasing demand
for higher studies and research in the field
of biotechnology. Some of the highlights of
the program are (i) inclusion of emerging
research-based courses like Regenerative
medicine, Molecular Medicine, Drug Design
and Delivery, nanobiotechnology, etc. (ii)
Specialization in one of the four branches
of Biotechnology: General Biotechnology,
Industrial Biotechnology, Environment
Biotechnology and Medical Biotechnology
from seventh semester onwards (iii)
Dissertation in the tenth semester.

M. Sc. Integrated Biomedical Science:
A new course introduced in 2020 focuses
on the application of knowledge of natural
and applied sciences for the development of
technologies that are of use in healthcare or
public health.

M.Sc. courses (2 years)

M. Sc. Microbiology: Students study in-
depth microbiology and interdisciplinary
subjects. It involves understanding the role of
microorganisms in waste management, food,
and pharmaceutical industry.

M. Sc. Biotechnology: Biotechnology is
a field of applied biology that involves the
use of living organisms, plant and animal
cells, and bioprocesses in engineering,
technology, medicine, and other fields
requiring bioproducts.

M. Sc. Genetics: Started in the year 2008,
ARIBAS is the first and the only institute in the
whole of Gujarat offering postgraduate courses
in Genetics. Genetics covers the discipline of
biology with emphasis on the science of genes,
heredity, and variation in living organisms.
Genetics deals with the molecular structure
and function of genes, Behavioral genetics,
population genetics, crop improvement, and
plant breeding, etc.
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* M. Sc. Pharmaceutical Chemistry: The
pharmaceutical Chemistry course was
designed to look at the fast growth of the
Pharmaceutical Industry in Gujarat. The
course is unique in its nature and specific.
Postgraduates of pharmaceutical chemistry
can be hired in different capacities such as
Quality Control & Quality Assurance Analyst,
Scientist, Research Executive, Scientific
Data Entry Specialist, Pharmaceutical Patent
Analyst, etc.

* M. Sc. Botany and Zoology: Introduced in the
year 2020, looking to the demand of persons
trained in botany and zoology with a modern
outlook.

Certificate Courses (Six months): Tow post-
graduate certificate courses are introduced from
the academic year 2020 to better equip students
with industry-relevant training and increase their
employability.

(i) Environment Management (ii) Analytical
Techniques in Pharmaceutical Industry.

Doctoral Program: ARIBAS is running a
Ph.D. program in the subjects Biotechnology,
Microbiology, Genetics. Medical Biotechnology,
Botany, Pharmaceutical Chemistry, and Organic
Chemistry.

Strengths of ARIBAS
Faculty

Highly qualified and experienced faculties
are essential for the growth of any educational
institute and ARIBAS is proud to have learned
and dedicated faculty. More than 95% of ARIBAS
faculties have doctorate degrees. Almost all
faculties are registered Ph.D. supervisors and
currently, six faculties are guiding 13 Ph.D.
students. Faculties are regularly submitting and
getting projects sanctioned from various funding
agencies. Faculties are/were members of Sardar
Patel Universities BOS in Biological Science,
Chemical Science, and Physical Science. In the
last five years, a total of 119 research papers
has been published by the faculties in National/
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International journals.
Laboratory

ARIBAS has a state-of-art laboratory facility
for routine practice as well as research. Some of
the specialized equipment are HPLC, Microwave
Synthesizer, Lab scale Fermenter, Real-Time
PCR, Palm PCR, Microplate Reader, different
versions of UV-Visible Spectrophotometer, etc.
Besides, spacious and well-ventilated laboratories
for routine practical, Plant tissue and Animal
Tissue culture are also there.

Library

ARIBAS library has a rich digital repertoire
that includes e-books, laboratory protocols,
Teaching plans, handouts, video lectures, Time
table, M. Sc. Dissertation, etc.

Research and Collaborations

Being a postgraduate, faculties are involved
actively in research handling research projects
sponsored by state/national agencies like
GUJCOST, GSBTM, UGC, DBT, DST, ICMR,
etc. In the last five years, ARIBAS faculties
have received around Rs. 2.36 Crore grant out
of 12 projects. Faculties have formal research
collaboration with Shri Krishna Karamsad,
Kidney Hospital, Nadiad, Anand Agriculture
University, etc. International collaboration with
Pharmahungary and Szeged University, Budapest,
Hungary is going on.

Various multi-disciplinary research projects
with several reputed institutes and industries are
underway.

Workshop & Training

ARIBAS is regularly conducting workshops
or training programs for school and college
students with financial support from State/
National agencies. The aim of organizing such
activities is to expose the students to some of the
advanced techniques and methods and also to
make maximum utilization of equipment received
through research projects.



ARIBAS had conducted two DST. New Delhi
sponsored INSPIRE Internship Camp for school
students. Since 2015, ARIBAS is recognized as
Capacity Building Cell (CBC) in Biotechnology
by GSBTM, Gandhinagar to organize CSIR-NET
crash course twice a year; more than Rs. 24 lakhs
have been received till now for ten such courses.

Student’s Placement

The students after completion of the course join
Ph.D. in India, take up a job in the pharmaceutical
or food industry, or go abroad for further studies.
In the last five years, more than 30 students have
qualified NET, some of them with AIR under 100
and joined premium research Institutes in India for
Ph.D. like IITs, CCMB, CDFD, ATREC, ICGEB,
etc. INTAS Pharma, Cipla, Sun Pharma are some
of the companies regularly recruiting our students.

Clubs and Committees

ARIBAS believes in participatory
administration that works through various
committees headed by senior teachers. Some
of the committees are the Academic & exam
committee, Library Committee, Instruments, and
repair Committee, Women cell, Press Committee,
Admission Committee, etc.

For student’s holistic development extra-
curricular activities are organized from time to
time. The activities are executed by the student
members of the clubs like SWAN & Eco Club,
Red Ribbon Club, NSS, Sports Club, Veer
Narmad Study Circle, Gyan forum, Bhavai
Cultural Club, etc. Each club is run by students
under the guidance of a mentor teacher. Our
students regularly participate and win medals in
competitions at the college and university level.

ARRIBAS is privileged to have the trust and
blessings of both, its initiator Late Shri C. L. Patel
sir, and the present management lead by Er. Shri
Bhikhubhai B. Patel sir and other administrators.
Under the able guidance of the management and
as a constituent college of CVM University,
ARIBAS is determined to make its mark as a
leading institute in Gujarat and other states,
imparting teaching and research in the field of
biotechnology and allied sciences.

I/c Head, Ashok & Rita Patel Institute of
Integrated Study & Research in Biotechnology
& Allied Sciences (ARIBAS),

New VallabhVidyanagar
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