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Every sense tells us a story,

Every sense is woven with memory.
Signals flow through neural pathways,
Shaped by brain chemistry.

Glutamate, dopamine, acetylcholine—
Messengers of the mind’s activity,
Working together in subtle harmony,
The quiet language of neurochemistry.

MOLECULES OF

MEMORY




Goa State level Science One Act play competitions
for school students
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The development of artificial intelligence today is progressing at such a rapid pace that it is difficult
to compare it with any other technological revolution in human history. Just as the Industrial Revolution
transformed the nature of manual labour, this digital revolution is beginning to influence the very nature
of human thinking. Yet alongside this remarkable progress, a subtle but serious question arises: as
artificial intelligence expands, is there a risk that natural human intelligence may slowly begin to rust?

The use of artificial intelligence in medicine provides an excellent illustration of its benefits. Systems
that analyse medical images for cancer detection help doctors identify extremely subtle changes that
might otherwise be difficult to notice. As a result, both the speed and quality of patient care have
improved significantly. In transportation, experiments with autonomous vehicles aim to reduce human
error. In agriculture, systems that analyse soil moisture, crop growth, and pest conditions are being
developed to provide farmers with precise guidance. In waste management, sensors and data analytics
can help cities plan more efficiently. In security systems, image-analysis technologies are used to detect
suspicious activities. All these examples demonstrate that artificial intelligence is not merely creating
convenience; it is expanding our capacity to address complex problems.

A serious question concerns the structure of employment and Al. If automation transfers a large
portion of routine work to machines, in which new areas will human skills find meaningful application?
If educational systems begin to neglect the cultivation of creativity, ethical reflection, empathy, and social
coordination—qualities that go beyond technical competence—there is a risk that large sections of society
may become passive and directionless.

What is therefore required above all is balance. Artificial intelligence is a tool, not a goal in itself.
In education, it is not enough merely to teach students how to use Al; it is far more important to nurture
habits of thinking, curiosity, reasoning, and creativity. The real objective should be to use artificial
intelligence in ways that make human intelligence broader, more sensitive, and more ethical.

We have earlier emphasized the importance of bringing together science, value-based education, and
human humility. The same perspective applies here as well. Only when the speed of technological
advancement is guided by human values will this revolution become truly beneficial. Otherwise, if
convenience leads to intellectual laziness, natural intelligence may gradually be overshadowed by the
dazzling glow of artificial brilliance. Ultimately, the issue is not the technology itself but the awareness
and responsibility of its users. Let the development of artificial intelligence continue at its rapid pace;
but alongside it, we must also accept the responsibility of sharpening the curiosity, reflective capacity,
and creativity of the human mind. Only then will this revolution remain truly human-centred. Our efforts
are in this direction.

We are happy to present Vidnyandhara issue of March 26. The month of February is important for
Science as we celebrate 28th February as National Science Day every year. We are celebrating this day
for last 3 years by holding Maharashtra State level Science One Act play competitions. This was the
fourth consecutive year. We were happy to extend these competitions in Goa Schools with the help of
SCERT and Department of Education, Goa State.

North Goa, South Goa and Kushavati are the 3 districts in Goa. The first Science One Act Play
competition was conducted in Government schools at two levels. The State level top winner was given
Dr. Abdul Kalam Science One Act Play Shield. This shield will be given every year. Efforts will be made
to improve participation of the number of schools and the competition will be extended to all the school's
in Goa State. The detailed report of the competition will be published in a separate booklet.

- Sharad Kale

sharadkale @ gmail.com
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From Molecule to Memory : The

Extraordinary Journey of Smell
{8l Dr. Sharad Kale, Ex-BARC Scientist

‘ ¥4 Mr. Sanjay Jahagirdar, SEAC Member, DoEF&CC, Govt.

§ of Goa

Nature has designed human body so perfect,
it baffles
designers. The human body traditionally have

even the best humanoid robot

five basic senses, each linked to a specific organ
and type of stimulus:

1. Sight (Vision) : Eyes detects Light,
colour, shape, movement that helps us perceive
the visual world around us.

2. Hearing (Audition) : Ears detects sound
waves, pitch, volume, temporal sound quality.
Ears enables communication and awareness of
surroundings.

3. Smell (Olfaction)
Airborne chemicals (odors) closely linked to

Nose detects
memory and emotions. Smell is often called our
“most emotional” sense because it’s the only one
with a direct hotline to the brain’s memory and
emotional centers.

4. Taste (Gustation)
Sweet, sour, salty, bitter, and umami. There is

Tongue detects

joint venture between taste buds and smell
sensors, perfectly works together to create
flavour perception.

5. Touch (Somatosensation) Skin detects
Pressure, temperature, pain, and texture. Our
skin also responds to external stimulus, non-
contact, - it glows when somebody appreciates
us or turns red when we get angry or in case of
teenage girls turns pink due to blushing!

But there are more senses that are gifted by
the God, besides the five listed above. Can you

figure it out? NO NO not the sixth sense!!

The common pathway of functioning of our
sensory organ can be summarized as follows-

Stimulus (light / sound / smell / temperature/
pressure) => Receptor = Electrical signal =>
Brain = Perception

Our brain does not see, hear, or feel directly
— it only interprets electrical signals!

It is quite interesting to learn about olfactory
modality (biological sensory system), as one
must connect dots (concepts) from biology to
chemistry to quantum mechanics.

Every experience of smell begins with
chemistry. Everything we detect through our
nose releases tiny airborne chemicals known as
odorants. For us to perceive them, these
molecules must be volatile—Ilight enough to
evaporate into the air and travel toward us. They
must also be small enough to dissolve in the
moist lining of the nose and chemically
compatible with receptor proteins. When we
inhale, air entering the nasal cavity is filtered,
warmed, and humidified. High inside this cavity
lies a small but remarkable region measuring
roughly 5-7 square cm: the olfactory epithelium,
the true sensory surface responsible for smell.

The olfactory epithelium is
specialized tissue packed with millions of
Olfactory Sensory Neurons (OSNs). Alongside
these neurons are supporting sustentacular cells,

a highly

basal stem cells, and Bowman’s glands that
secrete mucus. The mucus layer is essential—it
dissolves odorant molecules and allows them to
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interact with sensory receptors. One of the most
astonishing features of this system is its
regenerative capacity. Unlike most neurons in the
human body, olfactory sensory neurons are
regularly replaced, typically every 30 to 60 days,
making them among the few neurons capable of
lifelong renewal.

Each olfactory sensory neuron extends tiny
hair-like projections called cilia into the mucus
layer. These cilia are coated with receptor
proteins belonging to the vast family of G-
protein coupled receptors (GPCRs), one of the
largest and most versatile protein families in
biology. When an odorant molecule binds to a
receptor on a cilium, it triggers a biochemical
cascade. A specialized G-protein (called G )
becomes activated, initiating intracellular
signalling that opens ion channels. As ions flow
across the membrane, the neuron depolarizes,
generating an electrical impulse known as an
action potential. Thus, smell begins as chemistry
but is rapidly translated into electricity—the
language of the nervous system.

The process is often described using a “lock-
and-key” analogy, where the odorant is the key and
the receptor is the lock. (The detail explanation to
olfaction process is explained in later paragraph.)
However, the reality is more sophisticated. A
single odorant molecule can activate multiple
receptor types, and a single receptor can respond
to multiple odorants. This phenomenon, known as
combinatorial coding, dramatically expands our
sensory capacity. Humans possess about 400
functional olfactory receptor genes. Yet, because
each scent produces a unique combination—or
pattern—of receptor activation, we are capable of
distinguishing billions, perhaps even trillions, of
different odors. It is like music: a single receptor
represents one note, while a smell resembles a
chord composed of multiple notes played together.
The brain recognizes the chord pattern rather than

any single note.

the electrical

generated by olfactory sensory neurons travel

Once activated, signals
along their axons toward the brain. These axons
bundle together to form the olfactory nerve
(Cranial Nerve I). They pass through tiny
perforations in a thin bone known as the
cribriform plate, part of the ethmoid bone at the
base of the skull. This anatomical arrangement is
delicate; damage to the cribriform plate due to
trauma, infection, or inflammation—as seen in
viral illnesses such as COVID-19—-can disrupt
smell perception, leading to anosmia, or loss of
smell.

Beyond the cribriform plate lies the olfactory
bulb, a structure located at the base of the brain
just above the nasal cavity. The olfactory bulb
serves as a relay and processing centre. Within it
are spherical clusters of neural connections
called glomeruli. Remarkably, axons from
neurons expressing the same receptor type
converge onto the same glomerulus. In this way,
each glomerulus corresponds to a particular
receptor category, creating a spatial map of odour
information.

The olfactory bulb is not merely a passive
relay station. It contains specialized neurons,
including mitral cells and tufted cells, which
serve as its primary output neurons, along with
interneurons such as granule cells and
periglomerular cells that refine the signals.
Through mechanisms of inhibition and
the bulb

between similar odours, filters out background

amplification, sharpens contrasts
noise, and organizes complex input into coherent
activation patterns. In essence, it functions like a
biological switchboard—transforming chaotic
chemical input into an ordered neural map.
From the olfactory bulb, signals travel deeper
into the brain. The olfactory system is unique
among the senses because it is the only sensory
pathway that initially bypasses the thalamus, the
usual Instead, smell

brain’s relay centre.
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connects directly to structures within the limbic
system, the brain’s emotional and memory
network. This anatomical shortcut explains why
smells evoke such immediate and powerful
emotional responses.

One major destination is the olfactory cortex,
particularly the piriform cortex in the temporal
lobe. the
recognition, identifying the specific combination
This
recognize a scent as sandalwood, fresh coffee, or

Here, brain performs pattern

of activated receptors. allows us to

a familiar perfume. Beyond identification,
however, smell acquires emotional meaning
through its direct connection to the amygdala,
the brain’s emotional processing centre. The
amygdala links scent to feelings—why a certain
fragrance evokes joy, why the smell of a hospital
induces anxiety, or why incense creates
calmness. From an evolutionary standpoint, this
rapid emotional tagging has survival value,
enabling quick reactions to smoke, spoiled food,
or danger.

Equally significant is the connection to the
hippocampus, a structure essential for memory
formation and retrieval. Smell has a unique
ability to evoke vivid autobiographical
memories, a phenomenon sometimes referred to
as the “Proust effect.” A particular scent—such
as the aroma of new books or the earthy
fragrance after rain—can transport us instantly
to childhood classrooms or monsoon afternoons.
Because olfactory signals reach memory centers
directly, these recollections often feel more
immediate and emotionally charged than
memories triggered by sight or sound.

The journey of smell can thus be understood
in stages. Detection occurs in the olfactory
epithelium, where odorants bind to receptor
proteins on cilia. Transmission follows via the
olfactory nerve through the cribriform plate.
Organization takes place in the olfactory bulb,

where signals are sorted into spatial maps

through glomeruli. Processing and identification
occur in the olfactory cortex, while emotional
and memory associations are formed in the
amygdala and hippocampus.

Smell is also deeply intertwined with taste.
Much of what we perceive as flavour actually
depends on olfactory input. When nasal passages
are blocked during a cold, food seems bland not
because taste buds fail, but because smell is
impaired. Furthermore, individual genetic
differences in receptor expression mean that two
people may perceive the same odour differently.
Some individuals experience specific anosmia,
an inability to detect certain compounds that
others can easily smell.

Evolutionarily, the olfactory system is
ancient—older than vision in vertebrates. In many
animals, it remains the dominant sense for
food,

identifying mates. In humans, though vision

locating detecting predators, and

often appears dominant, smell retains its
profound emotional and mnemonic power.
Unlike vision, which tells us what something is,
smell tells us how we feel about it.

From a tiny volatile molecule drifting in the
air to a vivid emotional memory in the mind, the
journey of smell represents a seamless
transformation of chemistry into consciousness.
It is a sensory system at once biological,
electrical, emotional, and deeply personal—an
elegant reminder that even the faintest fragrance
carries within it a pathway to the very core of
human experience. Children this could be very
topic although

challenging but not impossible, if science

fascinating for research,

subjects are not studied in silos.

How exactly we detect and identify
smells?
Smell

explained, and yet it is not fully understood as
The lock and key

is the last of the senses to be

there is no single model.
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model of olfaction propose that smell receptors
(the “locks™) are activated by specific odorant
molecules (the “keys”) that fit into them based
on their shape, size, and functional groups. When
with  the
complementary shape binds to the receptor, it

an odorant molecule correct
triggers a conformational change that initiates a
neural signal to the brain.

This theory, often referred to as the shape
theory of olfaction or the docking theory, is a
although debated,

explanation for how the nose detects Odors.

primary, sometimes
i) Molecular Shape Complementarity

Olfactory receptors are G-protein coupled
receptors (GPCRs) located on the cilia of sensory
neurons in the olfactory epithelium. They
possess a specifically shaped, 3D “pocket” (the
keyhole).

i) “Key” : Only
molecules (the “key”) that match the shape of

Recognition odorant
the binding site can bind to the receptor.

i) Activation :Once an odorant docks
properly, it causes a structural change in the
receptor protein, allowing it to release a G-

protein (known as G ) which triggers a signal

Olf
cascade that sends an electrical impulse to the
olfactory bulb in the brain.

Just as one key typically opens one lock, a
specific receptor is highly tuned to a specific
chemical feature.

Children if you do ‘deep thinking’ on this
model, you may find the limitations of this
Model immediately. There are ‘n’ number of
molecules in the universe, many molecules
having similar shapes yet do not smell the same.

For example, Chiral Molecules such as
Enantiomers (chiral molecules that are mirror
images of each other, such as 4R-carvone and
4S-carvone) have identical shapes, yet they smell
different (spearmint vs. caraway).

When classical Physics or Chemistry or

Biology fails to provide satisfactory answers,

quantum mechanics must step in!! The core of
this theory is that the human nose isn’t just a
shape-sorter; it’s rather identifying one of the
smells from the vast ‘odour spectrum’ just like
spectroscope. Moving from the “Lock and Key”
model into Quantum Olfaction takes us from
basic biology into the realm of “quantum
biology.”

The Quantum Mechanical Theory :
Inelastic Electron Tunneling

Proposed most famously by biophysicist
Luca Turin, this theory suggests that when an
odorant molecule enters a receptor, it does not
just “fit”—it completes an electrical circuit via a
process called Imelastic Electron Tunneling
(IET). What is tunneling? It’s pure quantum
mechanical phenomenon with out classical
analogy, credited to Russian Physicist George
Gamow.

In classical physics, if a ball does not have
sufficient energy to climb over a hill, it simply
rolls back. Crossing the hill without enough
energy is impossible.

In quantum mechanics, particles such as
electrons behave not only as particles but also as
waves. Because of this wave nature, there is a
finite probability that the particle can “leak”
through a barrier and appear on the other side —
even if its energy is lower than the barrier height.

Classical Physics Quantum Mechanics

Potential
Barrier
Tunneling i} -7~

*~
(E<V,)

Transmitted
Wave

- ...y
Vo Barrier Height V,

Energy E

Picture does not require any title! Thanks to
ChatGPT.
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Now we will figure out how inelastic
electron tunnelling process helps us to detect
smell. Inside the olfactory receptor, there is a
source and a sink for electrons, but there is a gap
(nm) between them that electrons cannot
normally cross. An odorant molecule drops into
the receptor site. If the molecule’s internal
chemical bonds vibrate at a specific frequency
that matches the energy gap, an electron can
“tunnel” through the molecule to the other side.
This electron flow (the ‘“tunneling event”)
triggers the G-protein in the receptor, which then
sends the electrical pulse to your brain. Children,
why this process is called as an inelastic one?

Is there any key evidence for this Quantum
Theory? Proof in the pudding!

Scientists have tested this by using
Deuterium (a heavier isotope of Hydrogen).
Since isotopes have the same “shape” but
different “vibrational frequencies” due to their
weight, the Shape Theory says they should smell
the same. However, in studies, fruit flies (and
potentially humans) can distinguish between the
two, suggesting we are sensing the vibration, not
just the shape.

Some molecules with wildly different
shapes—like Boranes and Citronellal-can smell
remarkably  similar if their vibrational
frequencies overlap.

Is this quantum theory accepted or still there
is the “Skeptic’s Corner”? Most critics of the
Quantum Theory argue that: The human nose is
“wet and warm,” which usually disrupts quantum
states (decoherence) and Shape clearly plays
some role, as mirror-image
(enantiomers) often smell completely different
(e.g., spearmint vs. caraway).

Dear students I want you to ponder on couple
of interesting questions related to this topic.

1) During evolution of humans, does sensory
perception too become better? Does life
threatening materials obnoxious, as
safeguarding biological mechanism.

molecules

smell

2) When a compound is odourless? Why
LPG smells like a rotten cabbage?

3) In a perfume shops coffee bins are kept.
before checking the smell of different perfumes,
the sales girl asks to sniff the smell of coffee
bins. Does it help in resetting our smell
receptors?

Concluding Thoughts:

In the end, we find that our sense of smell is
far more than a simple biological chemical test.
It is a bridge between two worlds. On one side,
it is governed by the cold, precise laws of
quantum mechanics, where electrons dance
across energy gaps and ‘“read” the smell of
compounds. On the other, it is the most intimate
of our senses, as it triggers- our deepest
memories, our primal fears, and our most
profound loves.

Many toxic synthetic gases (like Carbon
Monoxide) are odourless because humans never
evolved a biological “alarm” for them. Our
mindless anthropogenic activities, even burning
of plastics, we are adding toxic gases to the
atmosphere, many of them may be odourless.
Should we hope that soon our receptors must
to detect
compound? This is not going to solve for us the

evolve odourless life-threatening

basic survival issues due to air pollution. The

Bhopal tragedy illustrates the tragic limitations

of our biological hardware. While our noses are

tuned by evolution to detect ‘natural’ threats like

rotting meat (sulfur) or fire (smoke), we are often

‘scent-blind’ to synthetic industrial killers.

Methyl Isocyanate proves that a molecule does

not have to be odourless to be invisible; if its

toxicity threshold is lower than its vibrational
detection threshold, the nose is a silent alarm.

God is also helpless!!

- Sharad Kale

sharadkale @ gmail.com

- Sanjay Jahagirdar

sanjayjahagirdar2012 @gmail.com
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Stories of suspense/super natural powers
have always intrigued us /given us an adrenaline
rush. Of the myriad of such narratives, stories
involving venom, poisoning that we would have
read/watched in plays, movies and daily soaps is
that of the Vishakanyas (Sanskrit for “poison
girls” fig 1). These ‘women’ are depicted as /
were supposed to be highly trained female
assassins used by kings to eliminate powerful
enemies without a direct battle. These girls /
kanya’s/individuals were subjected to a process
called mithridatism, in which starting from
infancy, individuals are fed minute, non-lethal
doses of snake venom and other toxins that are

Fig 1.Carving of Vishkanya image in Rani Ki Vav
(Gujarat)

The story of toxins- Vishkanya’s
to Venomics

Varsha Kelkar

gradually increased to build immunity/ tolerance
to the poison. It was believed that once such
individuals reached maturity, their own bodily
fluids—sweat, saliva, and blood—became toxic
and a physical contact with them would be fatal
to an unsuspecting victim. Poisoning kings,
emperors, or other personalities (through food)
in power have found place throughout history
Toxins have also been widely used by
indigenous cultures across the world for
thousands of years to increase the lethality of
arrows for both hunting and warfare. The
practice has been found to be much older than
thought,

evidence of plant-based poison on 60,000-year-

previously with direct chemical
old arrowheads discovered in South Africa.
Back in India we are well aware of the story
in Ramayana, in which Laxman was injured and
rendered unconscious by an ‘enchanted’
(probably shot by Meghnad

(Indrajit), the son of Ravan. Hanuman brought

toxic) arrow

the medicinal herb Sanjeevani (an antidote) from
the the
physician Sushena to cure the wound caused by

Himalayas, as advised by
the ‘divine’ weapon. Lord Sri Krsna himself
departed this earthly life due to a poisonous
arrow shot by an hunter named Jara who
mistook the lords feet as a deer’s ears.
Numerous such stories have filled our
childhood in awe and a possibly a pursuit to
understand what were these ‘divine/enchanted
weapons’? As science evolved from alchemy to
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Fig 2: a. Lord Hanuman getting Sanjivani plant on
the Dronagiri mountain to cure Laxman of
the arrow wound.
b. Lord Krsna wounded due to an arrow shot by
the hunter Jara
chemistry, the ‘rahasya’ behind most of these
lethal weapons made using toxins from plants,
animals like frogs unveiled.

Let us in this article understand, what are
toxins? Do all living species produce them and if
not why do only some living species including
plants and microorganisms produce them? What
is their mode of action? And about a new branch
called Venomics.

Toxins are thought to have evolved primarily
as highly specialized tools for survival. Their use
enabled organisms to survive better in their
environmental niches. Toxins serve multiple
that include capture of prey/defend
predators and aiding faster
consumption and digestion. There synthesis and

roles
and efficient

use is not limited to the animal kingdom but also
seen in numerous carnivorous plants. Ex the
Pitcher Plants (Nepenthes khasiana), Cobra
Lily (Darlingtonia californica) fig 3: These
plants secrete a sugary, toxic nectar on the rim of
their pitchers or use deceptive “traps” with
translucent patches to trick and attract insects.
These plants contain a nerve agent
called isoshinanolone in case of pitcher plant,
that acts on the ant’s /preys nervous system,
causing sluggishness and weakening muscles,
making it easier for the prey to fall into the
digestive fluids/bacteria.

There are probably more examples of
animals using toxins to trap /capture prey, e.X
Sea Anemones which use tentacles (Fig 4)
armed with nematocysts (stinging cells) that

Fig 3. Images of insectivorous plants (the fly trap,
the pitcher plant and the cobra lily) producing
various toxins/nerve agents

discharge toxins, breaking down membranes of
brain and muscle cells in prey.

Scorpions (Buthus occitanus) that deliver
neurotoxins via their sting to immobilize prey,

—y

B L

o

Fig 4 : Tentacles of a sea anemone that are
charged with sting cells

Vipers whose venom is composed of a complex

mixture of hemotoxins, myotoxins, and
neurotoxins induce systemic failure in prey,
Centipedes (Scolopendra spp) can kill a prey
15 times bigger than their own size due to the
toxin etc.

Toxins have also help organisms compete for

resources, such as in phytoplankton producing

toxins to reduce grazing or hinder competitors.
Phytoplankton blooms or Harmful Algal Blooms

Fig.5. A 3g centipede paralyzing
a 45g mouse with its toxin.
https://www.chemistryworld.com/news/deadly-
component-of-centipede-venom-identified/
3008568.article
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(HABs) are rapid increase in microscopic algae
and cyanobacteria, producing toxins causing
enormous ecological damage. These kill marine
life, contaminate seafood, and cause human
illness. The bacterial diseases including cholera,
food poisoning, septicaemia (poison in blood)
are all caused due to bacterial endotoxins.
Over millions of years of evolution, these
‘toxin’ molecules, often arising from gene

Types of Food Poisoning

Food poisoning can be caused by a variety of sources,
including bacteria, viruses, and fungi.

, €,
N

Listeria E.coli Campylobacter Salmonella
unpasteurized milk, fecal undercooking, undercooking,
unwashed produce cor inati hygenic kitchen poor hygiene

Staphylococcus Ciguatera Shigella Botulism
unrefrigerated coral algae human waste damaged
food toxin contamination cans

Fig. 6 : types of food poisoning and
their possible causative agents

have become
and highly
specific to key physiological targets, such as ion

duplication and mutation,

progressively efficient, potent,
channels and receptors. The question if they are
so ‘effective’ why aren’t they produced by all
living species? To answer this we need to
understand their need in nature and their
modification /loss through evolution.

Though small animals, microorganisms and
plants are known to produce an array of toxins.
Mammalian venom is rare, primarily
because they have developed alternative, highly
effective strategies for hunting and defence that
make the energetic cost of producing venom
unnecessary. The alternative strategies include

possession of sophisticated masticatory

apparatuses (i.e specialised teeth) and powerful
claws. They can subdue and kill prey almost
instantly through physical force, rendering the
“slow-acting” nature of venom redundant. Also
delivery of venom requires modifying these teeth
into hollow venom-delivery fangs (in case of
snakes) that compromise the structural integrity
for eating, making venom less adaptive for the
general mammalian body plan.

Venom/toxin production is “metabolically
expensive” to produce. Replenishing venom can
increase an animal’s basal metabolic rate by up
to 40% .
mammals that already require massive amounts

For endothermic (warm-blooded)
of energy to maintain body temperature, this
additional cost is often not worth the survival
advantage.

Venom in mammals is almost exclusively
found in species that occupy specific niches
where physical strength is not enough for
Small mammals like
shrews, solenodons who use it to overcome prey
Vampire bats that
require it to prevent blood clotting during
feeding. Platypuses and Slow Lorises that use
it primarily for intraspecific competition i.e

example in case of

larger than themselves.

fighting rivals rather than for hunting. With
evolution in other responses, venoms in higher
mammals are almost redundant.

Toxins can be classified based on their
source (microbial, plant, animal), target organ
(neurotoxins, hepatotoxins), mechanism of
action (pore-forming, enzymatic), or chemical
structure. They divided
into exotoxins (secreted by bacteria)
and endotoxins (released upon bacterial death).

While other classifications include physical

can be

state, toxicity level, and whether they are natural
(venoms) or synthetic etc. Venoms are actually a
type of toxin.

Let us take 2 examples and try to understand
how snake and scorpion venoms act, what are
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the first aid measures and antidotes for the same.

The Konkan region. i.e our western Ghats are
biodiversity hotspots. These feature some of the
like the Indian
(nag), Common krait (Manyar/Maner), Saw-
(Phurse), viper
alongside viper

venomous  snakes cobra

scaled viper and Russell’s
(Ghonas),

(Chapda). Whereas common scorpions found in

the Bamboo pit

these niches include the highly venomous Indian
red scorpion (Hottentotta tamulus) and other
black species (Heterometrus spp.) fig 7.The
former has been classified as the most venomous
species in the region, often found in warm, dry
areas, under debris, or inside residential crevices.

Fig. 7 :
A (FReier Tgem), o (FR-dier Srgemm)
Mode of action of snake and scorpion
venoms:

Cobra venom especially is a complex mixture
of toxins, primarily neurotoxins (acting on
nerve cells) and cytotoxins (cardiotoxins:
targeting heart cells), which work together to
disrupt physiological processes
paralysis,
death. The mode of actions of snake and scorpion

and cause

tissue damage, and ultimately,
venoms can be depicted in images below (Fig. 8

and 9).

First aid and Antidotes for Snake and
scorpion venoms:

First aid is primarily about slowing down the
venom getting into the victims system so as to
have enough time to reach the medical facility.
Most of the times it is essential to reassure the
victim since almost 70% of all snakebites are by
nonvenomous snakes and 50% of bites by

Systemic effects

Fig. 8 : Snake venoms may cause a wide range of
effects in the human body and depend on the
composition of the venom. The observed effects can
be local and systemic.
https://www.nature.com/articles/s42003-024-06019-6

& eFrECTS

Fig. 9 : Scorpion envenomation (poison by biting/
sting) https://doi.org/10.1016/j.toxicon.2019.06.219
venomous species are dry bites. Secondly it is
essential to immobilize the affected limb by
bandage or clothes to hold splint, to prevent the

venom from spreading

It is then essential to promptly transfer of
victim to hospital. Antidotes are traditionally
produced as shown in figure 11. These when
injected neutralize the venom in the victims
blood.
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Fig 10. Pressure-immobilization first aid. A-C:
Apply a bandage as tightly as binding a sprained
ankle, enveloping the bite site and extending above
the major joint. D and E: Splint is applied to
prevent use of limb thereby preventing muscle use
and lymph flow. https://www.researchgate.net/
publication/295595429_Envenomation_Syndromes

Treating scorpion bites:
deaths are rare. Of ~2,500 species, only about

Scorpion sting

25-30 are lethal to humans. These mostly affect
children, the elderly, or those with severe allergic

Traditional Antivenom Production

i

Animal Immunization Blood Collection
with whole venom

Specimen collection
& Venom Extraction

&

Antivenom against
whole venom

NN NONC
F(ab’)2 purification

YYYY

1gG Purification

Fig.11 traditional method of producing snake venom.

reactions. Symptoms including breathing
trouble, muscle twitching, or convulsions.

tend to arise within 1-2 hours. Institute of
Advanced

Technology (IASST), Tezpur University, and

Study in Science and
NIELIT researchers have developed a novel
therapeutic drug (NTD) using low doses of anti-
scorpion antivenom (ASA), 41- adrenoreceptor
agonist (AAA), and vitamin C to inhibit Indian
red scorpion venom toxicity.

Venomics

involves a comprehensive, high-throughput study

is an interesting branch that

of venom glands and toxins. It integrates
proteomics, transcriptomics, and genomics to
map the complex molecular composition of
venoms, analyses the venom
(peptides/proteins), and aids in understanding

venom evolution. It helps us in improving

components

antivenom production, and discovering new
drugs, such as pain relievers or blood pressure
medications using these very toxins/venoms. We
have read about the deadly effects, of toxins and
venoms. They are however now valued for its
medicinal properties. Venomous substances have
been transformed into therapeutic agents Fig 10.

The structure of fangs, stinging cells are
proposed and studied so as to be modelled and
used as efficient micro-drug delivery systems.
Besides the delivery system that can find
healthcare applications,
looking at properties of venom itself so as to be

scientists are also

used to treat health conditions including

gastrointestinal disorders, cancer and chronic
pain.

Venom have been documented in context
‘Visha Chikitsa’ as a part of Charaka Sambhita,
an ancient Ayurvedic text. Here, the venom was
used to alleviate joint pain and treat wounds by
promoting tissue regeneration and reduce
infection. Modern research continues to explore
venom’s potential, including its use in cancer
Nature is

treatment. capable of creating
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L-amino acid oxidase
Bengaline

Allergen B

Apamin

Secapin

CfTX-A and CITX-B
Adolapin

Latrotoxin

Bv8-AJ

Allergen C

Dis41 and Disé3
Astacin-like metalloprotease
PSKP-1 and PSKP-2

Venom derived molecules

X
<

b 3
*%

@ &

Wound-healing Anti-microbial b

Theraphotoxin

Chlorotoxin

Captopll iconotide
Apitoxin
— i
@ ’ Eptifibatide Ecallantide
Ancrod

Anti-coagulant Anti-fibrinolytic

Tirefiban

Cobrotoxin

Marketed drugs

Anti-inflammatory Anti-cancer

Bioactivities

Fig 9: https://doi.org/10.1016/j.toxrep.2026.102227, diagram elucidating therapeutic applications of venom

molecules sourced from diverse species

concoctions in easiest ways and forms that are
hard for us even to decipher using the most
sophisticated tools, forget making them!!! It
continues to amaze our imagination teaching us

that there’s lots for us to learn beginning with
humility!!
- Varsha Kelkar

varshakelkar @hotmail.com
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A positive Indian Ocean Dipole means a wetter
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1) Indian Ocean Dipole, Wikipedia
2) Saji N. H., Goswami B. N., Vinaychandran
P. N. and Yamagata T., (A) Dipole mode

in the tropical Indian Ocean, Nature, 401,
6751, 1999, 360 - 363

3) Caroline C. Ummenhofer and Raleigh R.
H., Editors, (The) Indian Ocean and its
role in the global climate, Elsevier, 2024
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A B,

S e I firadE TE WhE ARk
fparert it @ g1 Sifos HEETET, Helq,
JTEHITS JTIY Hieauaradl URa et !

ek A1 faepmft e STmya T wtered st

3. He was an excellent experimentalist! <IT=AT

T TR T =T BT SR v TRl

fosmam 19 2028 11 3R



U 3G @ TR AT SN Ay w
1eg BV 378 ATe T98dT THEE. SR -aiish
Mo, g feee sEEe, Aead 3l
A=A BT T OIS TS, TAM HAT
HFET I dURAIR 99 (protocol) AR

FAM HTAT ST Urger ot
SNTEReA I Xenopus laevis

bl F=AT T TAT HOAT=AT HIAE] e
JTfoT TeTE edrd.
TN OIS 7 ORI STmg sivied gumer

John B. Gurdon

UV irradiation

Cloned mammals

AT T AT STTETa SRR ST SAfoer
Higeh IATMOT GTLqUl ST et T hell, (AT 3™
IS WA Hhol.) g B IWI AR 3R,
HTfhehd SR Xenopus laevis EICIEL Teh
TSI 3ATR.

JgHTAT S -=shmed €], T, Sgh-
ﬁ@ (froglet) o Wie a@ SR AR 3AERT
A, grme e fafay sexumdia Jres
T TIR FAHT S d AT SHTETIH ST oh
THEd (loss of genes) & & Tl umer et
TR AT B 3T TR, B YANT IMedd TANT hied
fg w8 wEE?! W ST TET T IHET
SEhTAT TSUIGHEA TS Ui Saet!. Tdie
thgh W HIeoll. SEHAT Bicd SSTedie
HEHAA G FAcgregrcie o T8 el
T @ Hieeme Jeula=AT IasaTdia usiiEn
Hgeh TEATUG Hell! B Sl BR "YU 3R
FIAT BR FIIE @] d TS IEY quigd]
T IUASY FAAHT FHIYATT T (9 TS I
HET grEa |

€6LH("|‘C¢I| SASRAT=HA] Wﬁwm
A T Aed 3T TRIA Gl AT i

—

Intestinal cell /

Cloned frog

™, A

S A AT FeAen URigliesh, Shifdenit &Rt : SR Uiget FRr-!
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o fo v . v TR, $am feme enfor wR S wEa

T IATETIH b TTed Tefl STEAT 3 Sl T
URE Jedid qOR BIUR AL Wie 9g%h aar
B0 € BR Yedl MY 32! AggT I’ B AT

S T A Herean a1 g, whifawr
SR AT 1 ? SISST SETiia shoredt
SeUieT=al  JTAeaTAT Uil ShgehITgd @
Zeuld TR Sl S AT 48 Wi 9k

g B W g, ufget gl e g,
M SdBSdes 30 IuAl Ukl HEGT TOAE
FAAT HLOATT I ATA. df IO 37T &A1 ATal.
T ISR I A AR - Siedl Hel! T
el 39 faeme It ufgem wew wmofi wetm
AT o feder. e Ed g .
TR Sa@sae oF fafay gordie et

TR grer! A Fd w7 @ TUT
JTTASATA YA Shgeh™ed T Siqeh fehall Ture
JIfedEra 3ed, S 90 9% dIR &
Iehdl | TEURSIE e THTEUATE (Gene loss theory)
et g 3!

W T T I e =@ 3ae e
FRAICIET Tq91 IXR qIR HTor &1 fremmn -
fe=m (unidirectional) AT 37&dl. IR SHIvIdTET
U3t TR IR goal fol wmishuv Setesn feve
ga . e @ SefiueE g smeedRE
TIEFT (totipotent) UM AR BId A&, IraE 31
I Tedieea sTTaeaTeAn Usfien R-wim el
f-¥e ohel! T AT ga1 T6H 9gh qaR
heT| ST ST STASAT=AT YA shaeh Hael
qardd qare 9geh IR STEl. = § Uia&y TR
TS| RIS FAAT I !

T A MEA, TAH qEAT B!

FAH TIR HOATT AT 3T,

T SATET AT G W HeTeAl
TIMYATAT =TT fiestefl. % Sqa a&l o (In
Vitro Fertilization)ﬁiﬁﬁqﬁwmw. fafae
TATTET STATH HOITETS! TT0FT Tl IR HUel
Hed el

T Il UE" T hRebl.  Teagred
quimld TRTSESd Ycged . AT IMesaed
Shraeme e feeten foaid = wmeR Saen
AT T SAIV TSI HEH IRATTAT Johetl 7Tl
7 et e it fRdiE@ smuemmen ot
G Y hell TIGGT GFeTell SR T &7 ™
A R R qe 1. AnTHHET Hd TET!

I AT HEH AT YOl Hgieiedt !

- o areTeg Svmm

bipindeshmane @ gmail.com
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Tgrefe TUTEH U SITER &A1 96 IR
HEA FTET ST shedl ST, HTEYHTY ITIHT=
WS qred el ity s awq fafie
T el eIl qUR Shedl ST,
JETST ATeTciedT HUMGAMYd Yol U
A 38 TUIYH e g qerdggl R
el ST ST SATATYd Fae] I TR hedl
STd STHard.  Jereone, FwR-usht  auigefria
I IR RGeS qd 3T shear 3Tfor
drearfiaa=h qraefl, dredres, g, 8 31 8s
IS SRV T HlBMd o 91 Teausl Iqcresd
JRIE 3T Uty 3reiedn A1 grquee fafsre
T feifyd e Iwge B
TEIUTRETACT e a5 RAdE ®id
fohan sfegfufremen fogam. aae-Ush aufgef
e 9rq 9 g T —I=ARE 95 TR
FHOAT TAFH HRATT TfeTd Tegd. TaTeaT Hleala
d o faefaa smer mfor 99 wRE™ IWRE ST
1 e fafdre Tored smfer SRR TR wisha
TR ST, I3 1 I JAWUU Ity
TR JER ST

urgfee  (Weersl) @ fawms iy
SRR T TEw™ &9 3. ' fow
sifaftr sicomea fehaen STal RO A1
fosmamden sttt snfor desmmeme S W
MR, rgE il S wme e, ==
TN, W T A giqEsad 3R |94
FHTET THTSS AT ST Shell SATal. Jeeh Grqe
w1E fafsre wifaes snfor et et Sa.
FHUrEUT foham cra=fiehuen IR wifaes Tured
wE fafire wika &4 Fcaar Jam. e

TEEte qUed QR gfsEmYn aifed Sam.
ufget eVl wgdsh " urq fEmined wgm
EUTq fiesdrd. @& SYTHET S qolged STee
HEA G 91 MSIvaEEl HEl IugE THEHD
ToparTa U= el STal. Ed M TEUS AT LTqeA
& ITIMTG AT fohan Uga Ufgesn |
AR gal, qfl fhar st WRETET Blom=n
RO &1 S &0 B 3T8d. 3720 TR
gl THEe TRATOEE @ e S aTqe
fafog wisham=n ot=mE  arglasre  FRi-Rren
IMEEE Hell Tl = Fiffentor qe fecean g
ITEEE Hel .

2. Frewdor amgfosm (vereTaesg Heas)

frata smeesum=n fohar wWfiqa wrecte
QST Y& 9Tq HSauaT=a1 Iisham= e
1 fawEmmes) hett Sar. Aa Tt It wifas
UgdiET AR HEA 9T YERRTT el Sd. AT
I @ ITTHR T8 -

) oiifoorer g (UrERl-Hews)
(SATHdT ¢) I AEHHMET IR HEA (3G, AL
H) YTq AR RO, AT WSS AT
fhar dcaw YA TEHHT SR HTEEUR
HISIERE g 50 frmem o s o wime
g I qUEHER dMd 39drd. 3 3=
TOHETER Bld  IEcledl (e fheme
GiSHYEAT JTUER] SISl 3] g STel
frem ST, e fodesd gaEd giar S s TEE
FHAAWYT ATST Bal. e arqEet s
gepre Rt g ettt Srara snfor cmardt
FIROATA AT ST SEATET A o= GLaaT
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BLAST FURNACE - IRON PRODUCTION SCHEMATIC

HET HELIH TS I AT FHfT Shel I7d.
M) Aed Ugfame (FEEi-Heest)
TH ZEvTET 9T HEd 9 fesan. I
gTdeh TETE WA feraesada o o fagem
forpafaesgr &&d 3¢ uq fiesaam. an ugda
qme, sed 3t 38 3g e fiesadrd.

%) forga ergfemm (seterg-Reerst) @ (ATt
R) forerd vETETET 9T HEA G YR B
T IGEGAT 30 T fegafeeae e 18
g1q_THesadra, a1 ggdiH sfegfifem Tomr .
T UgdH TR HholeAr  HIE T

TEHUTERE! foR@ wemed O gl fadesed
ST ST T et 3Tg G I[N rec!

ELECTRIC ARC FURNACE - STEELMAKING SCHEMATIC

ST, U1 GTEA aEER GE TqEn HeT
FOAEE oFIITERE s fafay gt
AR, I dF I IUNNGd HSEA I1d.

R, Hifoes angies (TRTeher Heest)

IqT IR G G ST Tayerq A S
afor fysarqen fafag aen (%) 3 wqored
oA TERHSETET FAATE hedl SATdl. Thiehe!
HERETEAT, Ve &1 M Sordg i Tael A1
MY olell -1 3@ a9 gl &
foardier e 3 qiemm 3mRd -

) TAEEATHE UG (FFeRe Bees) ¢
ifaer o g Y@ U argetfaeht
foha GteHTCHS UTqfaE & 8. A1 IEd g
anfor e Fm=ht @t @ mdia s JrEsdt
qaqd o= shenm Sl @-feRtoen dEEEH

' frfre geRgiE @A Swelt W o9 @d

GTEATET Thtrd dgifaes foem har S, JmaE
o4 fagra et gl fagrerdn fehdud 3@« @ gt
Hegl IR Bl ATSTEad HIal TSR IR hel
IR, giqueiad seagHEt T i fawa &
a6 TUIH AT TWERESY AT ARG STRTHAT
SITal. arqean Hifdeh! quremi foetrdt A 2d.

I T HeH TEAT (WThIegaat) ST
T Fifreh T ATET WEREEY 31TE! ATl
g 3| AU wiewht weft e Smfr @
Hrevfige df u1q fehdt #oeq, dais fhar wesh
BT, AT STRITH TS eI ATqaRH. 9gdeh
Td g 7 Femia weicwna (fheeesd) smdra.
ISR U= ATehfaaeTa 318, 1 fadescied
AT TR FITA AT, Te8T T THIEHh HTaTTesT
AT dTg SATTATd ST et 319 Teht fafare
o Ueha IATd, SATAT 3901 ‘U’ T80Tdl. 8 Thideh
N9 wpAsE Yeda, ol U9 9EE) @ n ga.
ATIHH FCeedTed OTqA T&-d S6a alard. el
%S ZEBIHYH FEUd. ATl 3T Shedl STdl.
Thieh GUeAT, g ST 3 gl (I, B
UM, Y ST ASdiehul ailiel 31mE A
UM heAl Tl

3AT) ISUTAT FEHAUT (e dewe)

@ ifass  urqfasmreR snuRerelt  TEwTEl
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frgarqe 9 S fadeh qEd ST HEeh
e UeheH Yg e die fosHaT Greran, &
101 foham 7e hTul, foham =T Htvra=
I, AW qv (RH) gTeEn 39 3w
U7 3T WS IV Adiieh I AN, drerer
U8 A HUAES! JEUTT STalal rad a
TRECSE gEau ST fagavad wifeva Iad
FO I ST Tgdl HRd. UNE HAA gaAW
ogErdl W I fSges e @rmErn. @
TUTEl SIS TR IUF LAl AT,

3. Atk T (Aeh{Aeher Hears)

YIUd SUged ST 9% qIR HAEE!
AT fafdTe 3R O e 3Td. ® %W T
BIRA, A Tehall AT0T G5 3T shed 1A FTTS
%TR'ER EIEEEN] NIE SIS HTh TG IT=T
SfshaT=T STRATE 1 YT shefl Sal. 47q fohet 9R
e & Wohdl fehal a1 fehd! STehaetT SIS ITehal,
= farewur I Bd. Wi ;. geaH 3Tk
fham Y& @ < AR O, Ufemm : G
TR = T TR T, HIT : fadeseran a1q
TIATA ST T AU ST Toegs : dreAad
Theld fohal 3Mgd oR, ST fohar arR sw@w
STIMEAEAT ITqAT 3UeTeh 3R VAT Tfshan
anfor ¥ 31 weftated: o1q fohdt WR |y srehat
amfor @ et g wehdl, I W § A1 wEd
.

¥, UTaE T (UTae Heest)

ITd LT Yehd el fafiTe AR areame
e M0 AT g G35 HIE a6 TIR bl
ST, S T fadesvaren fog g S s,

Y. TS ATIUT TRV (SIS ST TeeH)

YT g1 fohall ITUaT=AT HUehid eI T
gard (3¢, drgg TN, g UEUEETdl Shioren
SURRISHT (3¢]. Toeg™len, wifdT) e,
e FWATE AT hedl Sl

iy Heamdasine R arqer

FETE heAl ATl 3TN Th=AT HEl TH @l
TR,
TR (Weetsiia) Sfiertor e aaten
SO 4@ Heshiaed (Tg 38 ol 7Tel) aF
&I IUNTETIAYGT el Id -

2. TE BT fohall T ST : ITd TGS
o R 3muTid Mg vaTE e Sl
AT STITET g S7Ted 0T, T IehTuT STor
fafay ywr= dieie @R HO0 IR favg Iam.
ST EIUTT=T TSRV T IcaTeATaehl AR {4 % aTel
B B YT 3TEdl. SURM, HREH, T,
qTE, AT ITET T A Alggead arqa
SR hell ST FEAT. IR 3 AL T TR,
TFR, el 5, AN M, =leh, 8o A1
AT MY ARge, dielTg ST e fseamgaed
TIR BT,

R. AA-TRTE BTl fehanl “3Teiig g @ AT
e W SRl TE d9IqEl ST o
forsrerd=n 31 Her Sl Serewnd, gF, =i,
dme, Sfegfufem, feha, s, @ send. amas
HIE GTq TTSRIYH THATA, HTE! I geteh 0T
FE IaH  fagaeres A, e fafire
Turemtges faega 3ot o Ieivma == @ret I

gral.
grafaaTen fafoy smamya @@ @
JE S0 e Ay fouE,  StfremT,
3w, fogawet snfor soleeiew  amERE
3 A Y=E WA ;S IR I B

IR,
- g UR
abghare @yahoo.co
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IFSC

ST HISTEel BT HISHHTGE G-

3P Tada - K

oIl E31IR IR DUIRI SIGS ADAID

FHA ANV

fFehAel TehT s @I ga=T deh @ieaTd o9
QAT T8 dedr 3ed o S gE= IEld
3T h gE TS I ; 9 g oA
PIER HTE Hheld HIE! 7 ATl WAk
ol gl € | gde dgsiad Yo v
Ik Wl i sfae™, daTedr Twd
forenftra wrerelt sfpm omelt, stfr s sfos

AT AT T M el A1 =i fofgd
fecaar @1 seha ST HUET @m Ao feRsAieT
BHT=AT TishaAa 08 oI U= WiedTd ST
gid. shd qma, fewmr, feasrfor g=m, aiig,
Hd. TEEl FGLh Aol T HIER [WEREL.
FEATATAT AT ThATT GT-94 feaddt @ra 3.
Y FEATANG HIOATT AT Igdl Gafera e, aff

e Hehdish SRV T8 ST &1 Hehdieh
TS IFSC.

b1 = A T A g N 119 = FA R
FEATd=al HIBURT WG fa@men ek
neqd 99 UTSduATET Hdid M AT TEuS
T Y ACH-YCH O 8F Bidl. U@
FRflen I TEe I W gl Wed fhan
oy wToET BT TEH 39 < B 3U 3.
TS CATT—SeT0T HIUTAT I STk (A IR aTeed
& gl deEEl. 9l B, 38 TES 8,
FEAU I YR wRE. TS qHTSREA
foreara Tieft, qEasht 99 Bl g 3Tt
g ugdi=ht me fmior aed.,
THITUHTET Idhr=AT IULld 2UTd @I
AT a1 G& hefl. T8 TSI SeRfH U
HETEITT 98 YOI, ®H WEET AT TegR
ot T AT IR IR, AT Igd 9"
@R 3M%e ABISI-aH HATEIS ANd, 9u
T TTeauaTIel & Ugd U gued B,
HUIAT, WA Wl v feure gwe TuteE

dBES gicdl.

9RR0TAT T SThTT AFATHE TIUIhIHIUT
& ol M goraeiten faastion afega (ECS)
AT AT, TR, U=vH, = JEnRe fafra
DEER G UgdH Bl% @NTel. "I AT
FIENETS!] AT AT Afshal Temed (9
TERET) B SHe 99 S g wrel foaw
ANTd 3.

Ro0%- ORWWWWWW
NEFT 30T RTGS ITHREAT STa - HE IIEHT
TUITel! & hedl. TS TeH HIVIhi<AT HIEIHTIT
U1 Sehqd GH=T Siehd TEaY ¥o BIUIR BId. Td
39 Teh Yed UY BT — EIUEhIAT S HesUIR h
T HIUCT SeheAT HIVCAT I AH UTSaTe ?
TRATAREAT T 3 Sehl ATV <A1 Aehel
FEAd I D ATEE SOEsl UhaREE
T 3 ATEl. T Sehed] T ThanE! A,
I fewmfl sEeem wmEr IS M
BIUATE ST i, I TS S 9Tel "Indian
Financial System Code' TEUSE IFSC TehdTehTel.

IFSC Hehaish U &eh Ime=n S fefed
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T HAEAl. G U el Uehig fefgea o
v A feshroft diged, 3T SIm=yHE IFSC e
FTA TG AT S AP dREEd . IFSC
IFSC Hehdieh Afaea weflg  afmfor @ren
TEER ST 3al. & Hehdish THI 22
e e¥iaqd. 3ereend, ‘SBIN' feae &t o=
I A hT & W T ATH $eAT IR, ‘HDFC’
BN WEEURH §%, ICIC TN
HAEHIATHIAE b, ‘KKBK TEUN whidsh Higg
S, ‘INDB’ TeUlSl $eHsSS ®h Scdlel. I1 Ufgedm
WEWWWWm%HﬁH
hoad. wlddidmaaﬁmﬁ%ﬁ@m
iqsIaea eEE! Tgd 390 & YA W
ohdieh M1 o1 Sebeal faf¥® W@l Hehdih
ATSATAAT G FeU[A ShTH hid. eeel T &K

JhAT M AT A HE@TE] Sal. AT
STER HAHT e geqad et oY, faqeen
Ieh! HH BIAA. IFSC Hehdlh e Soldgi-eh
FER Ih BATd. TI3acial T8 Fehl=al WIeTd
ST BV STRIAT Sacdraes ATEE g, AT ST
NEFT, RTGS, IMPS JIT@REAT JurTefl faamamgust
IFSC Hehaiehrdl Y[l HEwam=l otd. fRrsee,
UM, 3TEH bl SaX TR Ued 9T ArdneAteA
QI 3EHIY TR, IAA IFSC Hehdiehrd
A TR 3R,

M TR SHHTHR Tcdeh AR fefoea
Hos@ feoft, 99 HHTRH S ey fee,
YA [FSC HehdThies deh IMETH! 3N3@
faftra e, o o= wonell wefaum AT
snyfaes, UResie 3nfur wrfem e yomefe
T HTAdTd. IFSC Hehdieh T&dT R fefoea sfhm

e fafie el Sfew sEd. IS TwE
SheAT g ITEHEN HEE MU B ATEL. A
Y heled %% 3TRTIehIA ekl 3TUT foeam fafsre
TRIET HYU U1 Geeiell  3HAl.  IrEnd,
SBIN0000456 3T SBIN0012345 AT €M IFSC
GohdTehiae aival sehl TZ s (% SieAT IR,
T A Id. WA AT TG Hehdish TIhH
000456 3ATT 012345 &A™ @ {399 3=
gad.

hdlcs TheUdTd Ulgel! 3TEA] ITd ekl ATal.

I Fia FoamEEd e gdiEr T
el SAl. AFTdeh TTeR Gaifeeh aTaLelT SOl
TehdTeh TEUTSl SWIFT fehal BIC Hebdieh. STAIER
SfpT SEERmE SWIFT 37T BIC & &9 e
JeHl UshrretT firesdrd. 8 SN Hehdieh STTelTTes aTed
A T TIATT I Glegl Hehodudl Tshd 3TRd.
9’63 @Al Sfesa med  Society for Worldwide

FTS AT hieaasdt 3mfeies E2EFIE aTaGf %o Interbank Financial Telecommunication 1%'01@1?[
JAId. SdeT IS JHUMER SR HidMT  SWIFT a1 Ay Se=i TuAT oirefl. &
r-m
- CLASSIC
RTGSINEFTIFSC HDFCOOOOITS < Valis for 3 monIhs oriy
ve Pay Or Bearer
' ALy g g ey s e s S i, S G . ) el S o . et e e B A U D P O A A P e e e . . . e . e ;;:‘:A;‘:
x - 0 -
Dt s 1o L OO OO A AT HOTOT I OIOIOIONO: :
: z
" arar: et Saracd S e P RS S
“"’d :’i?m 01751070022598 | 2,017 Pt 109
\ Payhtio sl bal BIOLON Sea(rpYransler M a1 travihes of HDFC BANKLTD
\_/—~-.\
\
et \‘.. Fedde 3pn Ao ['ove of et
-/ ‘M-"’\
®00007?2* LOO2LOO3 212 S33330" 33
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oI Ugdie AT SeagR HoaT= =gy i
il Tefl. SWIFT JUTeiHed TEmen sehel ot
JTHLAT S{Idl, AldTd BIC (Bank Identifier Code)
3T TEUIdId. e, BIC & WoHaTd SWIFT
TSI 3@ HTeh 8. FaUEE dl 3THehal
SWIFT Hehdish 1 AEHHG STS@el Sl
IR, TETEl WA s @I Weqd a9
ISadMT 1 b=l BIC HohdTeh featl i SWIFT

SWIFT fham BIC ®Hehdieh THU ¢ foham 2%
FAITRTET AT, I FehdTehTdlel JaeH! oI 31e1
focfe o=t fafse sman SfieEvamEdt amtet
STaTd. 3eratuned, SBININBBXXX & Hehdih &e
§6 A% IeAEE A S|, @
HDFCINBBXXX & Tehdish UTSIUHHI whdrd!
IIILAT STl AT Geharelier ufgedl o9 1R fafsre
S eYladrd, FHal FEUE IN & g e &'l
HRATEATS! ST SO Hehdioh 3718, BB & 378

WALKS THE STAGE
%# PART-1 &

Price : Rs. 400/-

G

WALKS THE STAGE
% PART-3 &t

Price : Rs. 400/-

[IGRANTHALII=XIi

Valuable Books for Creating Scientific Awarness by Sharad Kale

Discounted : Rs. 240/-

Discounted : Rs. 240/-

fafyre T / e getedmd, o GehdTehldett gt
XXX & @ 3eR 1 shear Heded! JEHTS!
IIRAT ATqTd. AT SBININBB123 & Hehdish &e
TITIIHY, HDFCINBBDEL BT Hehdish USEIUHET
Sohea1 fegidiel el aTater S,
ﬂ'am?ﬁﬂ K EED éﬁ’[ IBAN (International Bank
Account Number) Wammm T HehdTehHeR
?:m%n H°h<1|°h E|°|'f'-‘4| {‘I°h<||°h 3"|TﬁT AT m
germu fotfeeten  sm@al. ARRE  fhmenmia
IRA! I, W AANeha s o1 wmar i
W ABA 9b‘-|i°h qTHLAT  SITdl. I e ]
fepmft ate Sm=n @ fafay ugdie W
grferaqer A fahroft drean &= stEdr.
— A ARTAUTER
(fasoEmes afor Qerfies ggrr)

https://hemantlagvankar.com/

WALKS THE STAGE
# PART-2 &

“‘”\)‘

Price : Rs. 400/-
Discounted : Rs. 240/-

WALKS THE STAGE
¥ PART-4 &%

ﬁiﬁﬁﬂ ‘] ‘h
\
m

Price : Rs. 400/-
Discounted : Rs. 240/-
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UITEAT 38T=A1 Gedl ATl HoaTd ATl
Erett, TeTTa S TN qTEe e ghan FAT
fommft SR Bld fa9 dEEmEen sHd gl |
Rt B, T areeH e amrearar fian @
Uigaelt Bt 9§ o™ 39t Bid. "
FE Fueag &H 99 %ol gid. AT 9 7
TEd W T TG S 8¢ HOFAT JifTael. et
dred Tedl FEUH Wiew G¥eEe dredrd qor
TS Teh! AWMt oied e e fereft s 399
IR TR A= e NATTAR T T8dl. T
I AT, T TeH Ugied &1 779 . T HISATdedT

U U IR ATed™ o IWU[AT M7 Jig=
THONG STET=AT RO A1 HigT gereie ®uiat
TREA_BIGIRIETN HTl. T STV AT
AT ATEA & FAGIRIEA SEATEIST ATl
g e wreT w31y I a1 @hsraeren
fafell ®didd meUR  SMEd.  gEe=AT HE
fresiertar frdidl 90 Aol alidl Tud fireum
TEd. I NememasE fen @@ e shefl i
e faue Anten @ e ¢ wEd 39 §=d
FOATE  oAEEl fedt. W fewenm wn
HETENRIG STehI=AT Hel A=l S a g aidl.

foerep o wrEft Smm udeft ST e
A, S UgIferam dd, Siesdn, Tafih arg &
Sfamen SeATE Y@ ®U 3ATed. ATdeh! HisH
TR Ugifeem @ A4fife 9 ® HEMmREA
TSI TSI M@esdTd. a9 38 TEUIel @l
guiqel gesfler Afedeama  Heiedn aHedd 4
IO STERNITET TR $eiel 399 3778,

T Hg-Sa, &0 Yaeh Toft, Seret s

ThTE ST TSR 907 3= e 9o 3R,
Sa@das %0 d o Uil IS
Tt SuHEEd Het ot ST quT wiesara
ST NEd a9 g9 feRdt o gy

HHaT Seifie WdiE U Serardrer
YRS 318, 3T I AeATITEd SR
ST SEAT Sl TS qeran Siered 399 qo1
HA A HTed. A=A FHGREA  HIeAHS
IH AT AYTIIAT ¥ bl 318,
TRATRACETA & SaTed 369 Sguar=an g8

7 el 3TdTd. W g1 SO oSS

S{tared — Fossils

ERIEIREC I CE R E LI I GG

TOgfgETeT A @l AUV HETETRIdS
Sttermed e i afshan, SR, IeEaT 9,
It T 3for qteefi wftomy aren afedr
JEET U,

SfiaTen 399 TUR a1 AT ATEl. GG STEE
H&H IEd] o J97T (phytoplanktons, zooplanktons,
algaes, nectons etc.) &dld K qd  Siedreal
TSI JeTEfl |Igd UgATd.  hielalH  cTel
M= R |Igd TgdTd T JTOE=a] 3T4TaTd
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T g ST T YEE qErEret A1 HigH
qred el T AT doire Aafieh aRme T ghd.
@RS dd HIYRO Plankton (Wdeh)  3ATIOT
JIAIET TR B, AGfife an daERETE

Afits  aREN 3cmeAEel uig s, AW
YA THA AT TIR &34 Gas hydrate
TIR gramd. iesrd e gage fohar a0 grIge
TEUIS! qTUTAT TH{Eeh Ela-d STeeharall HAF a7,
T S%E B IETH U8 9 I grEreAT iR

TfshAHYT TR Bal W T TIR EVATETS! S
AIEATE RS 3TEd. A4fie 9 & Sl@d 9
Qe delTsdehd HeMEl Soli|id 378, Gas
hydrate e Methane hydrate AT a1 Jafis
9 JSEA Sal. Y@ "esh CH, (em) s
qr Ush simple hydrocarbon 341%

UZERRTAA SIEgH 38 — 3@

TET WIS SeH 3Ed SeerishaAd
(combustion) TG AT, W @iHSIdATIET
fhan wizvmuen "@fife I=n SS@EE@ S
SHTOTA ST IGHUT Bl FEUIS e SRI-JATHI1SS
S @ W BT T8 WU SAS@dl STl dl Sl
JUTOTA IR gl TEU[E ATl Bridge Fuel 3@
TEed . q8d, Wes 399 Vel Adfite arg
JMEEe Frdl. A WA arEh Tesdt sead at
T HhIGH green house aTq\B'lﬂ:T.

Persian gulf, North Sea, Gulf of Mexico, South
China Sea & &l Y@ HFR d@&E SHI(dH
TR STl Jard. a1 fShmft 3THIMIR
TS HIS YA T@eSdTd. WRAd Mumbai
High, Krishna-Godavari Basin, Cauvery Basin AT
fewmft TH@ o9 9 agEe TRA. ANH qEE B
3 XAl Hald Hewr TGS doles 318,

TN ST STl doidd STEUT=IT
& WISATd. WA Fm-Teredt afeE @

il HHgdosldl 3leoddld.

fuom / W grEge

ITE M99 gRIged @18 WSS THIITER
FHAT A ST, I I aTaed d gaferd
i 9= IdET I el W d widsATdier
GUT SHEld 3% TehdTd.

Seismic survey & THaeiedn AfediaR
TUGAesTe el Wehi=al od oot fekan
IIYETS IS AT,

HETATRITS SETeH U HIGUATHTS! SATHINIR
fgferm demtarisht aTuReft <. =1 yonefiued T
‘ﬂ'l?'@ %R HIS offshore platform LIS
Tgaasnft Wevametar fgfem fomg=n amm s &
fafedt @igean Sram@. a1 T o JavamErdt
Sub-sea system=l Hed Hdell STd AT floating
production unit =31 Hﬂﬂ'ﬁ crude oil firasae STd.

TEEAA  Sawd 394 3Hs Qe
AT HUT HARA., ddl Fd HOM W
STTfaeh SRUSd yWEl qfieR  SSTEdr.
TRATHIAT SATHINIR dAITS AT HH! HOATATS
Y SA AR Weh T F9d B
AT ¢ FeHTEn T &&a sieifies
e TreT e @mgR Ui 8.

o A syHMHHdE gfkdd TR
Sfiamen 399 Iag el TR aiomeEte fogd

forsmem 11|/ R0%8 11 3R



Jard. IWEfiE Y& WS SO Oil spill et

delTTead! & YehR AU HFfldd oI@Td S=amdehl
THE diecd "YU 9l Segeier ®R fauda
giEmy gl aﬁw o, ueft, & 9o &9

Eu et TN s e

Deep water horizon oil spill & Faid HIdT AW
AATTBAIdeh] Teh WA STd. 0 TN 0%0 TSt
FAREHTET Teh HATh AfFThmed & doresd! sell
Bidl. Jure ¥.% fufoee st e afeaa dred
. Sahgun, Louis (13th February 2014) RIEIRSIE]
USforE SEEHed Ied] GeeTgR Ush o Uiig
BT RO 3g@ shell Bidl. (Toxins released
by oil spills send fish heart into cardiac arrest).

qeFTesdl SR J8de v Mg &ld
IR qraedter (biochemical and physical) faada

@ﬁaﬁmwﬁﬁw&ﬁ

ITUTH B, USiferad ATgemed Polycyclic aromatic
hydrocarbon - PAHs TeUlSidl HIfTH  HTIehicieh
Tifesh gRIgIRTE 3. @ PAHs HY63 BEATeR
UTUTH ShdTd 9 Cardiotoxicity = €ehT Gyedl. €9
I ENEAHE  AsA e Feled  IWH
amyAme fafay ao= ydine) @eF 9 qem
JATAA AL FEATAT N faehd! 3TEed
3T 311%?[ PAHs Hi&d Benzene, Toulene,
Xylene TEE ®El W€ OGa @A @HSATT
T Bl

eI 3k AL 39l Ca? (calcium)
AT K+ (potassium) T WewaTe FEATT. PAHs
Uk AT AUAT-SATUATSAT WA 378Ued 0TI
TEUISIE jon-channels AT &ATeh el SITd.

T3 g™ 3leh AT BT (arrhythmia)
THE BT 3Ha JARG fererg fmtor g,
TEM H™ FSAN fingerlings AT TEAT Tgr=rard
g1 Ted U Tehfid gireret FEd. W WiAsideTeT
HUshid ATeAH  FEATEN AHR AT gral.
e WATTET HHl &l Pericardial edema
RN g9 Ad. S A 918 ATed IRond:
& dEF AE e USad. Higwl "W
Reactive oxygen species¥! (ROS) d1¢ & o
oxidative stress fHiT @l s usfien
FuuneAcE  9¢d  BIAId.  d9d, apoptosis
TS PRl e El.

I FEE AR JHS STEEERd  STEUTT
Th HEEl U ARl Bl S EErESt
JrEdferd gid aiemd gqul ARl Segde Jeam
BId. doWTasde B Cardiotoxicity & e Tehl
o NI W Tgd |9qu |9 afee=a
T foen dey SR, v uFieRe=A
FUAdAT T TS HETETRIdS SiaTen Su
3@ B0 TSI 3. 9199 389 Nonrenewable
TEYH 3Ted FEvSE A1 SeATE ear fAffht s
SATICATEAT IR ATE TS IATICAT St TH 1 1T
fuaa (FdfwwfE) Setaa fage € s
& 341% IIq ERSS (solar power), Y Sl
(wind energy), umﬁaﬂ@zﬁw I& firesaett SO
H1 (tidal energy), TTCTITEA TIR hefl ATV sl
(wave energy), Biofuels, g ‘&!TQ@GF[ (green
hydrogen), H- Wﬁ (geo -thermal energy) ?JTFIH'T%H
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m@a@m@ﬁw fingerlings TR FEAA
g A — TEd q9R g STEdE.

S IEN] @T‘ﬁ Green Hydrogen 1%'01@ qrogTe
TARIATH HEA TR holdll FEGNH. A ER
fhar daAseigr fmior e Sl @men @@
TGS Y TEUAId. AT Sae Fal e
e TR B d TEEUTE SHEN 3gad ATl
TUE d THA B SN EEgNH ey
HRIHS Tae] 39aid 3TTad.

ST TETS! STeH SUTa 3T BR hics
ST UG Wehd ATEl. THeS TSROl Tk AT
Mgd waE fHeseam  waieee e sy
SHATEIAT AT GrATE il age.

IPCC (International Governmental Panel on
Climate Change) HEI=IT 3TEATIHR, 3fefieh
ShIdI= I STTE=aT qemad geafl= arma e

Jg I @ FH e, dara enfr d@fgm
FHIATITET 0T heft STaTd. STaTes JeTaEd
T fegre sHae 9.

CBG T8l Compressed Bio Gas. & drdial
Sy o9 FHEAEI sHEn SE. A1 gErE
WEFRH ST I FAHeA qll 7 guiead Smorrard
HTEd. WETETR ST 3T ME AT et
Sfamen 3o gwE FAEE S aft AsT
fosraemme Il Sageiel I % &
foshra |TgaE g -TEl autea ik aaR
BV SYETST HTBsYeieh BTaTeell o TUET ST
Sl IR STageie ST JaTfad T,

- e HEaR

samikshank @ gmail.com
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ST &7+ &0 AT lgetedn S
AR I9TE qISvm=a1 M I7 WEET... I
B0 NPT 30 IS g@eht U B qd
UTfgel T BR 3TFEE AT, T hiveAT HT T
AR, AT AT ThIeshi=al AT aEN
SaeiefiHed U Wd:shed g foEEe
ANl ST, TS 3T & hivred T e
o e i gt 3.

o=l ST STeRd T Utge a9 g
ATSHThS o1&T T1. AT 3@, I 19 1. o
T T&Y, I fehd! THIONG 3T&d =l e
U & e el ufget IRl

et fHtor gl A TS 9ed ggdad
HUA. TG fomR I99 3¥qE, B fomm
JIATAT FUEard, Aqd Idqrd. W IHS
HSUT=T HSHIEl Tdehd d&! A&Id Hdedl i
3 B AEL PG AEH svEren fieum
WeMAT... ! IEmed  aAfafed ol dax
FTITARE J1evl, TR q180, 373 3Taesal S,
FHUTSTEL ST TS0, FEAT ATETH Tt aev &
IUAe sed garae ! ofidi=l WreET g
%Y, qieldl ®Ig, e e, Bdld Usug M
fspam Trgad. 3T e 1 IR g dTed, R
gre Rfoe gram, 38R 89 Ad... 3TN RS
e 9rEAT STV WS IE9Ed 3TEal... 9
T Afie e S I o,

9 HS I Hegr Fmior gare A wrEEE
A9 AU ST el wLal, RS I
T AT AN IO StdTd. ATl BRIl
BIUR 1 JHAM & 3. WA 9T shotell Sl
HTaehd 3td. Hidiare Sraeten ot s=amerer gehen
fog =

YT 3@ |Ed Wl I geu=T Al
PELIREIECREEU RIS (R CEIRC CICR RN
T fomn wwre St BA. 1 WreHEl disar st
BId. 372 a1ed, Wi SAarld egehemmes STEH
e oAl g feled Had. Ao e
A Emotional Highjack Tgurard. 3T a1 ferdfia
e MU THATHREh el TSUI=H GH Qe
JRIAT I, AT SR USUEEl,  Eddl
... d TEUNS... Pause! ¥T€T!!!

T glamHEd UGkl 9 UTEld SEcied
wre foemeater 3rft 9 Jq wefi wefi... ofid,
Hrestt, Far 3T fisr Wt Hger Sea shetl hi
Shelell ARATE 3TMead Aral... I feafear Idfia &
SATCATST TS ial... 3., W G99 sheled
FHETER A0l fhLd... | 3 T 358, 901 3™ 3Th
TE SEH YAt AdTd. T W At
FA HEA @A, AAEEUE, GESE JHaH
ST ST IaTeL0 STSES[A g fHesard
o Waeh a0 HEa defTd
Id.

SAreadieror fopar SR 3Tfor TeTfereRi=ht |,
AT T B Biad, & I¥ W foeie $i
W ATl S8, Wobsdad AUEE N, o
JMEAT AU A1 FEET T Hidl, e
fors3uor SHwaTEn T Al deal df e s
Fl B1d. HEl Joa1 gt 3rdE mefiv Ed,
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faarl... qed W IHEW Td. wRU A gE IEE BN, geifed Uleced WiEAT @ed
AT WiemT™ 916 WA MU d=Tieh W HTed oTqd Aol WIeHTe T hiard. ST i
HEtfad gdl. Jedl g3 gaa udl S A ged daciean Widiqd w1, dheart fffd 2.
T YRIAT aTed. TATHSE e B UG 1 W AT 35
T ST JUTE Teh dfTeesl Faule 1 @e|l §am, faedes Yot a1 AnmeR fohar w fesmm,
TshedT AA AT, ST 9e1 STV W W0 STl ST SquhaHe  fehdl TR 39T
FAMEd  FEA. ISEVCREA | el R Wedrd a9 dl. desad o ofidft, Tt
Y FAWE HeEX, T, gN, AU (guil), TSEmar e, W Yed IHaM Id I T
FTE dBT S AW IARAY W ol . STel USvETe qE e Jard. siel A1?
ITAY0 G0N hed L AT WA WIS MO0 OS] X I B W fgw) q@ e g
Iehal. BVl WEAT g AR, SV AR SAUCHIRIE R e IR fhgt!. ..
FAHCIS 3R & THSC oh! STl Hdll P ST — 2. uasft Hosenull
gl ol 99 99 974, manjushree1205 @ gmail.com

iz 1l

Td 1 40 T
Haedid : $R0 T

éa [BEL2] XA )

Iefta sfizae gt forass smeTfae sifiea Ifecarht 3o Hx=a Qo

Agw@quUf gIdas
IeNad JfEIAPBT HIST 9 IS JNETABT HIET 2

\ 7T9 400 BUY @ Faerdld 300 B 7ed %00 BUY @ Faewcdld 300 T
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TRITUT ST HROTR TRIfs o7 3791 qUshT
FTR et sitfoeht fasm amfor sreeprer d=nfaes
ST 3fETETd AT WIER IHSH.

JEm - gigadr, fgda grgsl, sEm
frofaemar ST & ST Sacel gEE 3
wid ol o, =it Hassel s
AT IEAA d b Areidsield [emdisE gid.

T YA A arerer 3@ I adgt
Fd YU TR g e sarfaau.

I YAYYH U SOEe dgs T sfen
mefl AAEAR AUCAT Hoddl Higd AT

varfarywot 7. fosRn stETeer TeTE

HRATRI ADIIRII fdrcudIR

Usifayul si. faoba ARIHS

2. |t mese

FHRcHS ~ THomHifewRie IREs T @
VT HIgH 3T FEUU U SUaTd o =gt
Jyl el e gumen fawme snfor sraee-
fomTa W’ ST TEvTT STEUIN HEETEl U
.

fefsper T daredmefid Infrared
Astronomy Y& Ufgel WIREA AT WRATAA
TeTEsE e Ifuge e steeitiea
EEd A% sfeaw @ watw gwm fieaum
. U9 Irged pHorehult amfor 2. foshn drwTE
i fepeadt amfoT Tgehrilt =IwoT Eidet THATY
foevfim, eiwer fapn gmwE Feafawlt +@
AT d T8, A1 G e i< Jafadeh SWaTHed
i foshA A9TE MY STeTEHR ATTedT
g 3 e Ireht A@rh e IR,

‘SR ATH T TEH AT i W, @Y. FHerehult
Ir=A1 3 TS SATCHAIEET HISAT A -I=T
yar@’ g i, sf. Gifiar mede I sheler
EAHEUTA TR SHTeTeT AT WSl HTaTaTe.

M glaet fi. =&, FHorwll U

“fRfsera fed ofeniedl, dtemua. @

| [ N R

TrIfee) f. fashe amvE 3 ggsl STEUR "M
firesaett BIdl. T=AThs  AUSTCIHS TSI -
. 3R T Hefie Wd iR ST
AT Hed Il 3THh TEAT TATH hedl, 1
eyt fafay &mma e ufase wuH e,

9RYENE fashl HRIWE I AAd HTH
THUER JTEHCTS AT TTiHeh HeTfoareaareal g
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d A difgs Ee TUvIEEt hel 3@ 3™
Tl d1Ed. TORIAAES FIWTS Fod B URig i,
T B, e g AT AR 2
A B 3T 3k wUHl gdTesd BId. d
sfe sfiva afor goret s g, aft Here
e e Td fodyw, @ amR Hom
318 Brd. HeTet e frshaufiymmer gt qreTen
TOSTE TE AU, qHedl SEvEe oI TS
AT ITeiell HUTS qral THTSAT W .
IERE o ST Fid. fspe=h S@io ggern & "areH
mieff=f et AR B, 3T TRy ST
HTesd! Mg Wd-Te™ Afdet gidt. ==t gerft
AfgsH fogng daemHensl sfate fieadia;
IS I HEIHT HHSRE  hefl. 4@
AT Tata! o feg amme.

ffeh HTET % ATl T A TEiEE wE
AT,

HeHtier favaaqre ‘g IY 3@ (3feem
g fEE IAMHEEIET) AU Ifeel 96 T &ud
Shell. 2 318 BId hl TEYLH Tehe AR HIUATATS!
Tl B0, el U I Ul dHTa i,
ST e Taeeht IWE TR HEA AT FAFT 90
Jrifdened fafow aqEdl 3au. Tehel=m @&
AT fashH SRS R0 ITE I B
3T D B h AT HHETAT 3T -AHATETS!
oo Tufda e W RO SSRE W TR
Hefl. qerd | aufd a1 g duae J9mE R
ISt I MRS, AT THA U HTH T el degl
JIATERONT 38 HTal ¥ (IAeheT) Hel I A0
STeft HTET WeATdet Tehe TIR hefl, 3T R Uehe
IfoT IWE=A STedld Ufgedn WTE ¢RI IO

I FaHFEERE 9d dgrR,  Sidel
AT 1. A TA. =T STeaTaedd 1. 3R T 7l

.3 TAT A1 SAT AT AT ThIRIMR
AU, BTG i 1 foam gresen afor
ThER TEe fhised 3% 3o cAffers=

N B,
FEATATAT Y. ST T, AT AHIHTE T8 3TMOT <hTet
YT e drera fiesd g, wEt

uift d.3mud. et ga e, S awhi
Herel A dred el I e qedie Ufgedt.
o}, 3TR.UA. degl VST [T STfqeTETett
BIl. TEAT TRV Sole<AT hTal opd e 4dT It
T f.AN.TA. e @ gen 3. fo=h
A= Haeme 3. fae wRa Tehiehed 3T
Hed Id. IS WRA HhRY W@ dred.
SHeifirer TS witeH= Y3 e Wi Ir=an
gedl  fommsmEEade Joda  foshn wRITS
IS . AT IR T JANGT A higd
ud faem Sl foH-SaeE e quidel STed
Hacl. AT HAABORE Fbge SR =d BId
ST SATAT TR e 3auess fawm (feurdde
A% TE) g& HOAEN 9 IS Juell Bl
AT hle3Td TR T8 TUH <etad aidl.
yeedl wiald feurdde e wow  fisTRueen

STdl. JEd AR, 37egel Hel™, THT, HIEeH,
ARR, $HErE, gureRt ft o Humyeft HE A
AT HATSId 3Tad. AT &Td d He 9107 3T

EICH

9R60TAT AT HIBM MM LRG0T
EATd=a1 Hsd Ushe Yoo Tehatiier Iwid
ST ATTE! ST fqaa-adcn ®meE % ane.

TEAT IS (STl hiedTd) FeaTdi=n
FTBEM SHT IshH TS FEHSEIGE  3Thal
STl Ad IO, ATAhS TAd UNEIH  ITI0T
ey gyl B, T gEERigE H geed
1 C e 1) & A T U 111 I (1
T=ATER Ut faam gar. JEE - AeEREE
3 9 2. fasew srfaemr swwres g1d anivn cren
TR TAqd [SehedTel 89 3TEREE . RAT=AThS a8l
IMEAFHAT M TS HTH BT T80T
e Tgfdere 3@ 318 fomiy wived 2.
o IIERET UHHd 9 e U, S
FAENE WR AT eIl RN
el mefl ARe AR Wl SEEed d
Wa:Hs °Ud. AT I ANHH HIE FHA
TCITAE! ©leh Tcoh®d hIH  ShiTIAT TR
Thd! fesd o™, = Mifdn neRmEiHatE! 9
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Ed. = g @ weuE, g 39 9 T B v
WA Y ¢ UeH.
TehedTioSl Hekd g Hdeiel fehdladl o
AT WA= UhThs AT =T
JTd 3. & Tgd BR STANET 3TeAl. 30 AHART
3Ry - fegmw anfr e @w  sfwwa
qeEidd Selean HifEHat d giuel 3mfor gt

Hied. S M ARETE Hgare 3qh e
EY BId.

TRV FRIWTE PeaTaed Siael faeviid mumard
&1 & Tl HE. qoTEER S AR foars
T TRt & Tl W@ g,

YA THNA SATTSHAT IFEHET TIR HLATT
frol Bdel A YEATA SR 1T AT

3ISoTE ATE. degl O Bad 4R duid gId. e
IUfEa gome f.am.ud. T $6 gETa g
Teft, Hata TEed 38 o SAfedue W9 3HATE gE5T
ESE 9 TR "sEEd I famue.
T foot foshn wmOwE W .

Ty B, Uk feevfe e @
ATeATSES FEUIAT,

“HIWETAT Yegeh VT G-I -Yes I
YA Tegd IT=AThRS 3Tk Yeht forarelf g rfor
e fieresiadl fafay wewdier <fie 4. 3,
IR, TG Ir=AERET HHE! A freer-frew wm
JeAERE  HIE S, YW hiealHeHie
fiemuemdia d9Tfe Sfeel Wiod I
TS et A1 waisht o A= g e
SAThS UTEUATET AT GI¥ehIAa! el Bidl.

giae foevfia sfaet fashn TrwTs i 3mmuet
TE 3T IO .

giger Taevfim It <= aen fhfvera fe=
IR AT shefl T ddell . fashd TS,
HTRUE SRREF THE THATYA JATERE 3G
HfdaH FUehia HTefl. Sfeed TNIYTE 7 3TId e
JeEdl. 2R30 T WTAT RIW T Y AhAe
Tohuer TomeEl SAThRed Bidl. T d 3deh @19 g
I @A A Hfivdi=n F3era T Tegal.

W M WA AT AeEa mefardt
gfecten b=l gt ff saht @Et B A
HiS= Hig= o firet Tehs oot @ =l s e
S B8t skt hifctel freren womr g =
fremey = IBAT FIETH TU el T ISAT
HETeHT et A EeTasar gifae g
== fhemed werse e X q fag S s

YehedTd ald. U1 =l uaHat fedet grvme
Al <t T Saet. § e sfearend - e

BN AME e TG A 9=k gg ol
STHU.

et HITHTS JIeY TobacdHede] |iel aid.
(TTETE egHe TEUN WegHe 3ATh TR B
~fFA3n HI s, )

iy fuefim, Sider AUWE  Ir=AEliet
S IThAT IHF del W@, fa¥ d  dmETesAn
ERIECaE IR

ST U, St A fos wgrr s f. SO St
fog @ R weages gid, ST 2%6% d
sReywdd  UmemaTen  famm wgEm wfid=
(PSAC) 31e981 TgU[A ST el T hagt 9 forea
. I =1 STl fose g dEsETeTed gt e,
1 fagrr areeid == 9T ga 319,

Tiql TRUTE S el fHeviE 3 deE
fefem anfor =g a1+ fowa= 3@ 8.

gidet Faeviie 317 Teh 3MMeav |FTdTd. WRA
et ufgefl =R Tobe ™ fearelt Biedt. i &
T TSR Aig=ra Iur muferd gid. wig o 3
Hig=rae fegme sret. o Bogn 39 IqvamEE
{ohe WRS IR F Tegd. I1 S Aig=d o0
b SHAET 1T ! AT HeWid Sidel i
T |WTE SEEl St Wi HevIrErdt T
B4, A fegea IR wiEe = SRR e
g} I T Uehed! e fegl Uam wid=an
HEITE HOATT I Bl

fosme =aTERies U FEEWEE SHAw
T gdd, T A= =371 Bldl. & W
qafoad emar fyeavamn <mE uden gl 91
AT Wad ™ AT R SHTfauer=n 7T et
+l.
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A & holedl WA 3TahIe e
HIIHHATAT SANTIeh <hid! Tl 318, JTIT STt

SATIE SATIET < WA ¢ TV STSEeAT el
JETET YR A I A T g8 ol d

IR MG hATdId YA & HEwaT= ¢ STl
IR,

T IS I 312 qiem o,

fefsper fod el (PRL) 3T@HeETE,
HEAGIETG SHATEA SS&1 T FTHIMTRH (ATIRA)
JeffeT YRATATA TfgeaT Uehe AT HeT= T,
THRIRTEH TIATEE HRIhHIM 372 T I,
sfemm @g fed srifamgem, s fes 7o,
sfeam sfReesye 31T Haswe anfor Feme sfReese
AT Tegmea, guur et Bt wwitHT 3mmed, fasen
arTE WE d (freasmaqm), @9 siferhra
T, B siiet o& Rafaet (Feushy), seiuse
TSl HRFATC TIolae (ShicTehTdl), JoAaei-ed
HIARIH 316 stean fafiee (Reueme) anfor e
HURYE 36 sfew fafiee (Smgen, faEn),
FEME T TR (EHCEE) ARSI 3Hh
LT T ST TETEITE  STT0TeT.

1. B 9T e e fashe s
YA S TR A T vRd
TSI Sl favrma afaa 3.

d aE wary Hicggm S, 3fe
TS B, T TP WA TGITR Fffet SAfor
fefsrer TEmd anfr Sfew fhenaifthea
e =9 9 GHE el (hell) B4,

gEWE I IS AREH e ',
s WeATR UTialfes  (2R§3), WRd
HUHTTHT TS BT fehTe (368 ) A0 grfergwor
(2R3 HIUMRR). wwﬁ@'—lﬁwgﬁmm
LI A GUEY GgreAl (Y Y q
R¥.\ 3T t@Ted dfid SHA-T AT s A
7 T foor I,

9 AT R8RS ™ ATSiedm &1

fomeRasT=n 30 feder 2Rue TS foeasmaqy

AY IITAT AT FEATSAT T AlhRIA I
AT, T T ATABR S, Torshd FrTs I
HETET 0T SAfrdHaTET HATEY UHA ITeTET
qEUME  JTahR1el Goigd AT fomeEEa 39w
HEAR A 3R,

I W qUicTe feRe areare wd 3.

30 fedax, 203y TS dismua - fRiSea
oo Sfeaiet f. fasem g 3for o, . 3.
TS I WEOTEAT ST sheledT
FHEAHATA & Siel BR T= M Hewer= TR,

T @R YA S Tk I are .

THN YUY AU, d fhfea
fag daelt  (fismusd)  snfor s
Tk Wl B, YT wRaren e Hifgmi
geara gret. famm anfor Srewemmy € Aeed=n
I FIE TR, T8 A fagE g, g
Jefiel |Sfen Uchedrgd =gr=A1 ST gamadial
Ufqgifoes  SAaqonmedd, AN ARG - 3EH
fiyEaell T T I HTdeled] IiETe™ 34T
TR, AT ST IATAT 33U hEd ad hl &
Iqca TEuNl Wil fUesrn wem Ul B

gaTe —

gl. dl. =& kvl (PRL)

sf. Ty fevfim (PRL) 37foT (ISRO)

Bl. TT TH.3W% (PRL)

— . Tt meae
sgodbolejoshi @ gmail.com

iz ||l

Ted 1 oo T
HIeAdId : 300 T

LUCIRERIERE I
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e dIQUIEIS] HRUG  STHerel ST
HATITAT Feeadl 7 JUR IH 7 Teeh 3901 ATfie
Hig=T= SEme Sftrael. FeaH, ST Fast
FeAdT ATITHRE 38 3 T 3ad 6! SATd
AT g A g whdl. 3= WeE
e & 3T Tei, vaEd, fehevit SR
T A ANRHS BT A Ifqed &H&
Iehdl. AMST TG HHI HOAE  HRUA
TS ST IMIATAT TEsi Feerdl JAERE
3 UIHh 3TRd, d 3cid Hew™ 3Ldd. 8 Hd
Ueh AT Semsienst frifed sRd. wamEn
(T TFACTS JTGUITHIS! T Sk =T IRITHed
AR 3Telelt S HgwET=l 3TdTd, § ST
i wfg=men oEme dfudd. dlEl

: UV BEIN, UHTH, WYHE,

obesity)
FHehU ATHE, TS ATeuaT= el d1ad S
TETET SHede a9 JHIMSTE S 3THeI™, o
AT BEAE SRSl 9T ggdl AT
FAAIEITe THEHE! 81 Iehd. TS HH! HLUAT
TFdeTd ! BIVITE Hed 8id. HadTeaiorael, TEren

A Teh fohedl ool T heard fohar gl A
3SH (BMI) 3 kg/m? o il shoamd, T SHeET
W1mmongﬁ$ﬁ@3W.E’g’W
FAfdeTg eI, A=A ISHT=AT herd Y Coeh I
F el W AT TAGEHE AT T BlS
STehd. ATESRISR IT=A1 geaTe 3T Teaarg—=ard
IR GUTEA =1 AR 3TRId TehRIcHe
9CA U WHAW. IA e IEcIed] ST,

TfeAfedm= dEHEAR,  TEEn S
RS e dIeuTd HRUAYd THeiell S
A THOMTG IEAl dE & e 3!
SRt AREERt daefl al oI SHadme o

AT ISFT=AT & b oo il hedT® o
feifars =18 93R 6 to 8 mm of Hg ¥ &l Bl
Ihd. THE, ST ST I WG faehR 3T
TSACAT ATET AT A TG AT IS & Tofeh

W@Wﬁ%aﬁqﬁa SICIIECTIAE

IRUITT T Hed ATRET BId. Saieme
el hed ™ WA TG A SR I
TG WAl g o9 Wehdld T I e
A AT Tdere HEEvTHe s |
S, A Y S wehard T s
eIt el SNy S e I Bid. A1 @
U F TeHh HIVGHIU IEd, ATAMES AT
e HET HUET 9 ATAHE Feel hedTe AT
TFACEME fehdl Heh Ug Iehdl ATTEA AV HUIR
IR,

“iguun sTfoT aﬁﬂgqvn (Overweight and

g Ul head @ it =18 I 3 10 5
mmongﬁW@Em.ﬂTﬂ@WW
fRifsa 3avr smeen s gFR Sd faa=
A, (HITH HHTH--R)

ZIAETS! SANRIETRN SEREEA : JTES!T Dietary

Approach to Stop Hypertension (DASH Diet) AT
YhE! IEEIAl Tald SEd YoTel 3Ed. 90
FERAHY TR = HBed 0T AT, HAY
AT g TG ATE FHE el T4,
SRR TR Hegad el ! el Srara a9
ATERIAIA Saturated fats sH! HUaTeR foaviy W
Al 3= WS Al Sl DASH Diet
Hea ™ e {iclis sTe IR 5 to 8 mm of Hg
3 Sl BS Iehd. T AT FedAT 3= TFACTETET
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I TheTd ATATT A<hiaed

@relte Mel e

awq gegot

Iehara fonet (F.R. Aerf®) &+ gles awat

&d ¢

BTN ITH FIATH GIFH HAA HFR 40

qd¢

sngrda |ifdaas gAror St wor

£d¢

fasrdash aaidft gzref amazo

4de

sngTaa grarfaad gaTor arEant

g

qadaT wH w0

¥ad &

=TaTH HI0

24 20

LI R4

cde

ya7 Ao

(A

SHIIet! SecTed™ 3= TeRigTe el ek Toerd fehdl il g1 Tehdl (hITeh HHTh—3)

At fehar ‘Taeges’ St bt sraceur sa<hind

@refter mMet Fea

eherd fad (AL arfd) @t gis awat

EEEfereiys

1dy

AT IAH HATH QRS AT TER 90

3de

smgradta atf2aa? aaror &t w0t

2dy

Arardash gafdt gz agzor

4

TR TreTfraas wAToT argaot

1d g

Aadad & &t

3

=TaTH FHI0

23

YR

%

|+ Fd=or

Y

SHIIeT! SecTed™ ATHRT ToeTd SFHcedl e Terard fehdl il 213 vehdl (FRITh HHTHR-3)

faeR 97 ieoian ARl 3TN SWeRHIE DASH
Diet sheatd = faeeifeess soig I9W 3 to 7 mm of
Hg 3 & 8% Yehd. (HITHh HHTH-2-3)

RN AIfSTHa THI0T HHI S0t

AU HAEWE  dfggH B qEicdehEd
FEENYF, Uehicag Uie=al fienE, wueE
Tifeom FANGEHYT Wd. ¢ =Hal feham y UH
e fiemes 000 d oo Tufenim wifeam
A, BN HITSAH HHl OIS ITIAT
TG g R R e wreRal. o feeRt, &
Aot SEfld S 300 fufenia wifeaw @t
T g¥H feae srEd. N @ feast, @
TqIoTEh, W WHSAT YR HHT Hig @Tg UTiEs. ® JHI
Fifl HEd, g ATEN oo fufeniauwta smream,

I (el HH B0 3t BRI 8% ehdl.
TEurere o feasft, et Amorshl, 3 Iaean et St Hie

Tifeam @0 AEvIH IR, (HITH HATR 3)
WHE IR WS HUE IEdA T 30 T
feasft, ot amorht y 79 figmn feme een |
feasft 0w amfor wigar Sdld S&q oo UM
3791 Temie ATl SRR Wie S HEe e
T IR HiS= T Fear ¢ et urhie 7
wHa wf gH A gEw Tfes. &R
Afg=mmel w91 Al U gRE @
R WS @Y S M. AT IERI
WHEdd geel, el Uiede, SvEN, 99 B §e
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TATTAR ATERMER fHere Tomor fehdt s1ama ?

% & Afgd O ¢ 9 S - YAl ATERG HiS =T T

% % d ¢ auwRid - Ul =grEn 9wen fRar ®@Ed wHi (¢oo d fooo M. HifsaH)
% R q ¢ IUTA - WHW =@l wHe fhar w@ed (oo L. wifemm)

% %¢ YA US - U FgrEl =SHd fhal TEd ®HI (Rooo T, Hifeam)

u am fieTder Sifeam= v\

el {3 - 2R00 fafenim
e - g¢wo fuferim
A - g0 fufenia
@e M3 - 000 fafenm

(SRISeh SHATR-Y)

ugrel HHt T gad. STt Bieamed fiesum=an
anfor feehd=an urehiese STEUQIaied FeHTeRuTIT
U I Hie SR 38 @rEere SERme
Hftd HH! 3aTed.

AT BN Yie= femtew duga s,
T 9 WM IHd. IMehET Il wHs
FHdl, 1 Uehicse Uie=dl fhamEst afterieh
HcTall His Wleed™ 3= Waard EcTed ST
HIET B hdl. AT EHSTYeS, b AU SATIeAT
JERT  UTehlesic  RNEHIHR e g
Uasht, FlcTdshl FHaoial His °d @A, A=
NI 3= Ao IEod e W,
urehiesie Uie=l fyemast dya s, digev 9
Teifls, YHERE! Od A, JIed I 3aX
yhe fiemed wifeaw= ywmor g Urwhiesg
figr SoouEE 3Ed.  (FIFH HHH ¥)
M3, AT o TS S IM I hlal Gist
A, @ @i ST 3P fedeies AT
TEUHEl HTEl SO A1 Yehre! fHS aTwRand. W,
I BRI Hed, WISAT I 3aL ST AT
I e @S TSl Iy 8% IIehaTd.
=mardt dug e, e 9 we Wie @, ®
& EvIh A9d. AW TERA JHTUETRR
Hifeaw W& A 0IEE], Uiel e, dua Hig,

(SRISeh SHATR-3)

Al 9 @e Wi AT He Tehi=AT M Thid
THIOT B & feesi, et HIowh o dHuen s e

e,
AT Tk faemdia aifsaqa gwmor
(FITH HHTH )

Hdes AN GIfSTmd YA HHl hed™
3= TSI IAHIT T Aed {aeeifereh soig YIN
6 to 8 mm of Hg ¥ il &% Iehd. T 3= A
T e d e it 78 YR 4 to
5mm of Hg ¥ T &% Iehd. (HITH HUTH-2-3)

AN MEEH THTUT AT@aut

Td YOO SERmEYT ot feasf, woreh
3400 d Yooo Tl ¥R Iash TEREW @ 3=
TS I ek fEieiie 78 YIX 6 mm
of Hg ¥ ! BI% Iehd. R I= TG FEcTe
WWWWNOBmmOngﬁW
BIUAE HEd 8% Whd. & HESl HIGUATEIE] 3
Y 3UTT 3MMEd. TR0 ool WISl AT
HBMY  URREEE THI W 3Ed. TS
W@,WWWXRO%R%&HW
ATSAT AT Hed Ve, 3400 o Yooo fieft UW
I IS low sodium salts SR I9eTed
JTed. 379N b= fieme €4 d o Tah AIfgam
FARTES o 30 d 34 kb UISEH FAZSS 3THd.
1 fiemy wdifsawe ymmor & i gt
THIOT S ITHI 3o ToQTd 3THoIedT ST ETa!
I TSI low sodium saltWﬁTé’%ﬁW
AT, AN GIfeTn wHi gid A1 TR
JUTUTE STEd. TS ToeTs hHl BV Hed aid.
(HTTh HUTH-2-3)

=l Ua w0

1 =g} fafia gee de wad &  E
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aramErEn | frdfde | e R o gt
TR HITET (T5 oo 7eRfd)
Joa ThEI | 3T ehaTd
, [ERTHESITS THeaTs
Giferes aamam™ A She ¥de¢ :de
 ererRE ITSTIIRTA R0 | siae ae
S e e e N
(SR HHTH-)
U HISeAT Tl e HHT B Wehdl. T (HITH HHTH-2-3)
AT g fUvET THOT Yo Toeh HHT hel R, FEATER == o
I TGS Al FFAAY faweifers 18 JeR STofiergeeh AT Tt St HOATHSE! WS

WW4-6mmongﬁaﬁﬁ@EW.ﬁ'{W
e THded] el fieifae sg UsR
WWBmmongﬁW@WW@EW.

Frafia o 9 g =mEm wwo

Frafa =mm Sem wdaee Hiiduer s
B Yehdl, SIS TATEET aTor e gidl, 3
FTTeAt AN Iehd, o1 e~ St gva™ Hed
% Thd; dEd a0 REUEEE SR
CIErEED m?ﬁ 3= Qe THACdT I e
AT I= TS AT FHIA, AT
R YhRHS e fohdl ymmoma it gt o
HITH HAH-4 T TRITA IR,

EITHELRUT 01

T -fodq, SIHamon 0 g 39 e
HHt SoamErd! fgam rEd. feamanm g der gy
q R0 iR samamon Sea™, 3= e ST
=i foReifeles &78 UIR 5-7 mm of Hg = !
& Whd, W I QW AHAH] Hdid
foeifers &78 IIX 5 mm of Hg ¥ HH &1% Iehd.

HH EUTE Hed &% Wehd. feadmqd gu R,
ot ot fufreren Lo am@ fhar wmven
AU, 3= e gl A 3= Toacrs
I SHadEl WAe™ 5 mm of Hg 7 H! &1
Irehdl. ITETST TIOTRTH &1 Ueh 399 39T 378, d94,
o sfifard ar I9. o sifames, g| 3«
HdHT IR Hehed dc3 ATIREE] EAl. FHM IR
ehe A UGH 3TET 3TEAl. IHA F™ dTel
HiedMTal 91 Hehcd o3 oAEE=l 3TEdl, 3T
U8l IR Hehe A UGH STl IEAl. (HITH
HHTHR-%-1)

WAeE  HHt HuITer g, e
SeSICAY 3TI0T 1 deed hled Jrarad a0
I WS TE Udc. IS e deme
I TSI AT 41 BRI hivrd ferfsres
e WleedT® =1 @ders il 8vId Hed aid,
ITETEd FAUH IR ATEI.

- 1. |1l 9ue

swateebapat@gmail.com
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0 foefn iefem-anwa (2¢3¥-2%33) B
s forfeer spmerTes, gdeh, e st
WY Bld.  THYTE Tae 3T A=
IS TR HITd HIST G, A LUy T
TS TEATRTGR I JTEETd Tefad e ald.
T S Haltad SegHudid =g 3fdie I
e BraT, T2 e afsetit Johda areqsd ol
B, 3 3Teies @ gifara gid. ¢ e Sk
T AT Hed Cav FTAS WIS <RIRR
FIM0T T SHiAER, Saarl Iuiss, A, fagm
fomfor geft amfor staeRt fespfaaggr ameft. stiees

S

BT Hie ;o fafedifen

g AT

a7 fregor firee®is Aefiet Taret TR TherEed el
T FAR 2¢ye d ¢eus T Heged dofia Taw
fuferedt Sicome) gl. Setiats I1 &9d FAE=H
THOITH TG TS, o SHESITe, e, Shidl 3T
fafay Imfres fowamer arm omet, soge ==
TATdd qghE SaA=d e (FAThAie)
TRV HRhaiEl T WEHHIU el .

A T 2¢u3 UED B @l e 98
ool FH TRl IS, A Tfew a@mEdaTd:
YSTTEATET AT TEU[E WRATd 3Tl ST =T ATt
SIS T B Mo A= AERAS TUH $ HE
AN, FUfaauer aAeieTe fed s 3
e SISl AT § HREHD TiSfer- 3T 3.

| WRATA I AT SRfhG He T AT JCIMdiel S5

Safafaudsn iy gvgre sHre g fster.
AT FAEAAET, d oAbl (hlaehidr) Jefid

| wmeeET e o fS @ AW
| TR Y@ (F) U HM ol AT

{hTS M1 HURTAAT g Sid (HIeh)
frastelt. 3TfeeT= M TTgEH Tef S e

| O IR -TYeReT STeETeR. Sfgd 'L
- wRdre fafayw wwa s Hifgm ke,

TRHEA fRiguge sHe TEH yeTde auie

HI¥E el M K2 § ST gat |aid 3=
R (R¢,2u8 B2 ¢,&32 HiX) 3R, § HHH
v fRE RE Iwa: e fmfEme
IR WEN VeI Hedt weundier fori-
Yo WO ST 379 ikl
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IRIMTEATETA TS ShIgH = e -arfeesa™ arma
g amg. femadl anfor swiesifed wda seert
ferdi=h STd) srEeean Tiefam AT feaaden

AR 24,000 F (¥,4o HeX) Ifa®ed wm=al |

U ITEdl. & UHd SCuE HE Hes 3%

sfeara wa A5, dgiemad Tl sy g oh

AT el K2 ® fom Twd 3met s d
FHNHRA TERAM Aeee g Rt 8. deat
e Mefam 3R 3 e et ufget gdemh,
% RSAT IAhTAIET SIS TR hrict a1 gaH
M-3R Ir=AT AeTasd <udTd 3Tel.

657 LAND AND FRESHWATER THE FAUNA OF BRITISH INDIA,

L‘vkt' MOLLUSCA OF INDIA, CEYLON AND BURMA
Smctiona! Lbrory

SOUTH ARABIA. BALUCHISTAN, APGHANISTAN.
KASHMIR, NEPAL BURMAN. PDU. TENASSERIN

1wo.

T W1 AT Toifew Siean U gEys
T : 3EE INHBR

‘A AT € uREnfes ERd HA® S
i wifafe™ 3% g gifasa aEmEd A
wed’ o o amnfae fRmaetferemer veft
ST HieTEh=aT 3eh o9 YSlTdie v el T
w3 fafew sfean’, ‘sreqfen faem ofe smb’
I TEES TUHTCTohd T Hegwar= qHeh! e,
foriwa: ER ST o=k TRTerTRiater STwmeyol
quid AT Wl HRd. & Y&k A
THfHTST  Tahldid  ARAdied d  SIId e
ARAEH WEEql HGWIY TR, T gEW
frétemor, stafommemel =Tt amfor affestom=ht
IRl A dfdesfihd B smfr o efam
nfsreng Fafifes sfomma anfor feamerha sravomen
foreRder *a anfr wm YA @t
TG hel, S 1 dedt U ST &I | ==
HINGATT 3Tehal AT Aok G0 Hexd 30T
ieRde et et srgRfed heft e

AT ANCH ohelcd IT(eh{UNTcHeh egd; Il
T IAEACIT ik S faaeor agdt

FTERT HeAshiersimtliel anmed ferearh 3R,
HUO Ak HGTSh YAl A A1 (&A=
TSATdl) YHOT hidTd. SIT shiesld = ohlal 3737d
Bd P! Il WA IUESIdie Hieteehd
fafaudaee= muet Toe wemi=icn Td S,
Teh IeTel e, ferma fegomd e et
gfeepr, fenm suofla gfed @@ @ wevam.
I HAUYH STk AHBIO AR T 4¢3
ey hel. UTHTeATd JTIeT BR=AT AETH fhelt
A e oy wehd.  #@ @em SR
TEUT Teh T 38, Tegdigd a1 Heareht
Fgdeel  AMRGR  f  3hH, wEfa S
TAFERET 3T SUTHE TELel! 3R, Biedl e
IR 7S Ed S YU o= TfeTd 3@ i
AT IRTET TR & §HEs. gleraTd whid.
Siferes Teh faeeT HoaE Aeq +ea o FEma
et fireRT S,

ek =T FAUd BT AT STEVIHE,
el e giiegen wad, fNY @i fagmmgel
forameeume = ufgel. @R, Wefam sifed
I Aol TgU[H  hIHTEl  HicTeheal
FEE, foRivd: YWRAE SY@S=al  Hewd,
HETET UWE  TSAT AR, F=AT dURielEaR
FATES hded AT THHT TH dTeet el
T TormTdte afteadamean wiesrd Fatammn sdE
I IcgshareEia fdafafea ameft.
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2083 WY Tl FAYH TSfH-IATERA AT
SiEAme qEaehEdTd YehIfTd STell. TSISTel dee

femen 3mfor yooo Hewenm SEa S fram
T <9 PreUer =@ Jr=n gHEy gar 3

AT T ST FHRSTh T @HEH! heardia
AW MEf-3TRA (2¢3%¥-2]33), I Hds
FE UG, HR AT Ulge WA WU AR W
HRHA, TS, Tfem fose, syae, I s|i S
e dfgen MR SMUe U %M hdl.
‘helfad A=A HIBHA gdid qeq fige,’
T CET HAY HEH I e e e
sfaem, ‘3falg A% TAE Hal M. A
fyrEmE S=-Sefiatia frfteemen fawa 9 9
Hiedl, S HAET THEAT F=
ST, AT ATERAHIAT BEEE- AAMT UTfeet

THE EXTRAORDINARY LIFE OF
HAVERSHAM GODWIN- A USTEN

.s

CATHERINE MOBREHEAD

& FOREWORDBY Jist PERRIN

Tiefor -3t afE gEus
I ; Y&k USRIk
FieHe WAcATeR, d Iehedl HEgH Hafifeh
sfogmpRits T o, ymffa snfir gefrerefa
T HUTEhIIsh! U Sifeeral HUTES FTel.
TSI Tl Hicteehal I |8 AT fasamdier
3Ygfeh faHET SMUR s9al. @M 33,000 ARA
Aerga 1o FF wew Se, samed 33 -

YehoAl HEH HAUhcAIUshl Th Scll. Ig@EH
N, W STl Us faenme  didwifersn
TEWATEET 968 Hiedl, samed fafesr st
TET AT e avf helel K2 3 dfgel Seead
o gufay 3R, AR 3w oo fam A
EAhTd gREdS HTed. I Jafades e foasa
RS BId: oA foamg - Ut 31T sefierr=n
AR, T SIS FHTSTE R, Tt TeTIET 33
Uit M ST ThT TR k=T geftsf,
Jee fewell =ferm, ceamen qem germe
fogm v = e[ U e dahd faw
MR, TMiefed-ATR= @erfl Hrew yoma A
UEAhId HIESHeh hefl e, @ JheAl WM
HINghdeh! Th B, W fEs sd=a1 suetH
anfor sfeee fafedmem, #ea g fFar Fwed
Thie FeAT ST HH SO Biel g1 firg shtard.
firattes, wmem, afem faeneff sufor o= anfor
U e sfoemeTEd! 30 Favm TisfoH-
R Sfaue SomerRt 3.

_ iz we
rvanjari02 @gmail.com
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gaftid #E fhel TS deadd 7iE §
TR T WS WG 3Td, W 91 Yfshad @
fafdre wmoam=ht oeft gefea snfor fFifa amdmem
Aot . e JINUHed & "gHi=a1 HTemsashd
FEd. HUEEE] dfge Ter giETE gt
AT Tl AT AATEE HHIG HH TG TR
SITEq AT U fies wTehd.

HiGE

TRINTISA 379 AN Ll J5el 1, & HehodHT
9¢R0 A TH %ha IR JUH ASeAl. IE
9] HICAl VAU AT fcifead i I
Teh! TTSUT HTETHTA Shieg=aT EeIUsfl deael 3% a8
fSad 390 SrEaeaT. TEuIS JTverAT Ueft SRreTet
AT T dTedrd @ oIt g hel.

9R¢3 Wl FARRE fhrgEnel uige e
(Veggie) T TRIX FTel. $3R% |efl foeam &=
OIS Ue RIS hed, AT §R_Y HTSAT AT ‘5
feggl’ TRUNl HrE=AT U HE GIR h0AT=AT
qATAT AT fHeTe.

Q000 HIE 7 HATHd W YANRISII T

foped TR ITAAA. ATEM IR AT

Il MU= fed. e Iroar=a1 AT JaErd
3 TINTESd dIR

Hold 7Y 3ITH I ST

Q
©

2003 Hiell BEHEd Hatdd A8 a1 TR qre
eI WA 3T Bid. I SRIFIeH =T a9l
FHEA dgHTAT HREAE 99 (Scaffolding) IR
HOIE 3T B,

Rool FAl IEF HAF IRt fyer weeH,
B BROg ATV saTfeR e Ireamedad
ooy sorfer o fraeeiforpra ‘59 feggt soas
e UiewH & @@ ThINT Hhell. 020 ITeil
Jread fommdier= yedt 9TH holedm 91 gMAR A
JETEn Gatid g™ 9 fowaemn 9@ @
Fraaeifershra foare Ufig shett. 2083 et I
ol g IR Sheddll ST ITeedl ST Aga0ed
TRGAT AT, 3T BT S ATeh RS A1 TIR hedl
BIdl. "k U AT €9 WERE 023 @l
FHAEH T IR TdH HREH I IAET B
AT, R0 Tdd § @ LYy HREHIT IcdTed
& Mol BMd. ITd 30 TG STl Taav[eh Hvdrd
ATt AR, USfEadd, Howsf "@ened, 3t
AREBER, wHosE, TEEte Infor Jaufsean
forenfira ot TR, Vel HREN T UTdesiat
AT dAFATET AR ared.

, T HA TAA?

YW 1 ST qeush fHearen e,
R ST G491 30T 3ATRTHT B3 Sfaes Tfshan

M i (st e Fa . @ A

Jifeaeagg YU aedd o, Al
TreEmT A 3R, Wb, Sflee, srEf
fR, FaYH ek T TM 3rft Jeava drsoraw

forsmem |1 7= Q036 1 ¥¢



Stem cells

/)

S5

Animal source

Cell line optimisation

R —

i
X8 g \ =
e \{

Bioreactor expansion

Tissue enginnering
_|" (3D-bioprinting and scaffolds)

Thoiedl TEAId. WE qIR gid AT TIiues
ettt a1 wruel, Heusht snfor gt 3as aren
fim i Uefld ®uaid ss@en w@rEE 3
IR T §9d. 3790 fi oeft Susaen (FeEw)
AT, IR ohedT ST ST &= T3 sHao
STATd. o1 HET=AT YhRe d gH o 3713 JTM3asiid
gaffa el STd.

EEg

frafa e @R Sed 9™ 3 Irdies
W hedrd 3 fegm Iet i A wrfia e
THIEA AT ST, N B ATE. qRdieh
gt e et A1 WiE HaYd ufhAd el
AT hefl T gRaTearg s QY ok Sl
AT Id MM AT ST Qo TFRI HHT Hidl
Al 0%y IR AT FlshAd TS TSI
IR HOIEET TfSifaehi=n IR Jacedas
IR A0 AR, Th A hI IATEE
T TR ATE AT T 3T ST B
TreT fean A eurehiae afdq wig o gfemm=
3G UM HREH  ITeTdied. I TEATed
STedre, Safafagdar g™, Sfastfaes Wit
forre, smfor woftseria Tmen 3g wH BIEA.

TR shegl JUTR ?
TR, T TG forshl hvamsash o 3eared |eA
BId ATEY. et R0y IHA Hafdd ArErE fshn
o, s, smftr sfeforn A2 & seft 3me.
forsht o= SaTeETeh ST A STt -
Te e foeed : R snfor swfeer; s dEe
FEN faea . swfeer; =@, i ﬁiPTF{(,
m;mm.ﬁﬁﬂﬁ:ﬁﬁaﬂ;ﬁ?ﬁ
aﬁ.ﬁ%ﬁ%:ﬁﬁw;%ﬁ%ﬁﬁz.%ﬁ:
W;W.ﬁm:ﬁ’ﬂ{(.
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s, FadEs gfem, fmg,  sEr,
anfor gféqor wifem a1 <o gafa wmamt fasht
Framaeft TR Feft a3,

I I ITARTeR 3cTeT HI0ATETS! Hig=
yuroa glaen i wuen e, 39 ditaen
AUt HegauEEdl IfUe @Y AN AT
TS I HiETE feRud dTg ehd. € il HTeEH
U= YhREl 3Ed. A osd, WNU o,
Jaufse=n mrEer, Jifan Scqreart WA 3
RUEIN =S

IJrEEdt @erft enfor drdwtTs aErE anfie
Hedl= TS 378, YA shg, U0 shg, AdH
SIATEHA T AT ST FoTHidT 3Afor
Frmmeett iy st me 3. Tl TdE
ST, TeaT=a SAaUfshar ST AT Az
Y, AT AT AT Tg9HT IRl &l

et AT

ITETST 2033 T HITd AH TR HATETS!
P ARY Ut feham A A5 TR AT,
JEeefl e el ol Id HETECARS U,
FBESIARCH, UHRRHA WH Uod, USRS
wiiee e v ww Usft e ey S|, @™
et weft Sy ueft & fafre srevEmREe gqch
M. SR A1 gEHEHTETS! STRe AT, S5
foha &= WIHTETS! T SXEgdd Ahaus A
FRYUS TEUE AT, HIETHRUMY el B¢
U Tt e e sTiwueh wevd aTaeeft
STd. heft FHeft ThcITa HHel hotedn YUAT= USht
IO A, WG & Ut T g Set
e 7 W e Sfrdd 9.

A A= T

ST WIE  IEoiell AW 1@ el
TR B oATe Tafdd miEfHiHdETSt areft
SITd. 3797 TG TS JTEuT= Heelg3Td
el e IS s g 1.

A AT TUHR TRUH STSEA oA 3R,
BTG SR, HigeT M o= ARG &
firesTelean 31mgd. B2B hU-IST A1 3791 JehR=AT B
gl i anfor faawor @,

A A3 IR HAHT I Tl THIOTE
3Ted HOAEET R GYNET HUd AFd. el
AT Y 3™ HRd. I U 9re
(suspension growth), GUE VAT ATTIRI I

Doubling time, dTeT & (Growth rate), TITI=
&UdT (Metabolic potential), fim usfle w9
gIvAT=l &HT (Differentiation capacity), S
fRRAT  (Genetic stability) 37T ShwifeeT

(Scaffolding) TEUS  dTEUT=  USfAT WA
TewEEEl, fawed TgvmmnEl, fwm unfine
FUTANA BIUATETST ST ftaes Ivararat S 3Tem
AT ST 1 wiETer ff¥rg 3wyt g,
7 TUTEH T Ueft TRRIER SEerdrd. difehgsest
TSR YTy 3for Stferes Wfshem AT A A
e TUIEHTET SHehls foam e e,

SfteR U= WTemed TaieA gerusi
T 3veeEe wyidiee qerusht I favw wmar=
feat 9@, W AR YUIHE AATsARe URfiT
e feor .

fsITd FeNegeh T Iq9 TUIEiE A AT
IF Sifass TugeETHel IuTey  TEdIl.
ATEE AT IUSTSYAT IS, AT WS 3T wH

SR sAferEteht

ST AR U T Tt aArgE 1|
TIR HLOATAT Ufshad 9 916 HdT Id. AT I
ATEAAT AT TIHTANT hed (T shoer) AT
T FAEUTAT A% BIUAT=l  &Hd
(Adaptation) dTeadT Id. Ierawoned, fm Tgeiea
WY HISIH 910, JIEIETS! ANo=a gy
TS HH g0, 7 AT UEHd 9T e,
HTE TUYH e fohan Sl gAuiEU e
T B, 2033 AR THE AREIEHRRT TR

TR UER T e TR WO ST
. AT TR € d ¢ Tl SANTard. Seehid
GINEETA HIS YHMG Aol 3T BUETAT ol
BT TP JWha Yehod 3THAI. 0% T 3T by

e TdT 3k Tl A U2 shedl oAl 3T,

HEW TS
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firehT HEEYUl 3. ATd H ThRE! TISurHTEH
AT, Th TEUN He3 Wi (S8e Hifgan). I
FATEYIH YU UEH IEA. B T B gEU
FEA. I WU, FE(ET &R, g faeesum
Sffee i T 3R AT, gEl JTem
e foRiy e (Wfafee 37T Heer). e
1 Ui Efhrefia S@wTer Sheft ST SATfoT usfi=ht
Selg dTe MM YER BIAl, I Y-GS
(Trepiftae) wfoM, a@adiat gmH, fadie s
O Tad | aT9Xd HTal.

qUET 3Ted  IIGavI ST & diurHTeTH

gerrfet araest, e @y, i qar Bem Sfew
JEIAe WACHE] oo d fooo X &Hdd
STRTRTFET JEATIUA & Iehed 3R, T 0¥ ATl
TSI U I &HAT 4000 foferaia argavama
I UTH hel IATR.

FEAINSTFRT IR B @S AR, Id HI
At et wbm gfgEoer AR e
SRS HEITHaT S Teadr IgA g AT
Hd ATA. I Igdl WEE(Id  IEdd, I
UISUTHTERHTAT qAaq= dHe e 3 @

AT B3I AT Aciel, T HRETTAT A ITGeT
IS, ITET ITAH 919 HET HdT IseA, & hos =
HET 37T, LT GaeHM = fhAd 0.3y el
Teft fetet gaeht et shtvara o firesTet 3178, SHTder
e fhra ¢ Sfer ufd foewn @ref=
3geft 3R, ATd qA-EAG Fehifere giyarh fhaa
FHH HO 7§ HIS IEEH IR,

A3 R

TRRSTFRTE THT BR HEEqUl Tt 3R, SR
399 Frefa ardreng Usfi=h are gid. 91a e,
AT UTaedt ST TS urHTERHT= JEeT § U

holedl SEATET IV JAaTd 0T aasH
TorenTira htor STTavaeh TR, ITd &MUk, IEAAT
T SSAFTE AT AT HRE@HEHAT TR
HAeT AR, Heds 8, [Ieis Il TRaTFet=t
AT IGAVITETS! Hed hell 3. 89 A3Mdd MY
%8, JeelUgH I WIS THUER B g
I FERATA WiE TR HOAEE 300 A
Al Wed  ehefl R, THRH  fammdiaten
R0,00000 Sieidl ‘ﬁ'@%{[@'{{? e U & e
Tha TEYE  gfawr i st g
A R, I il 7 Hafta we smeEes
TgdH SR fashel U IS GIR Shelt ST
IR,

M.

Frardt 3t rfEheRt dEmE fasfad s
A IR, ATA A i1 fohan wefieggn Srffadas=n
ST AT IS qwd FiTe YhR HIft Hesdier
3 Sfudel 9. o1 Uit 9 aeren g 3
firg 3dfred wuiafa R & 2 e SWa @
1 Hafda wEE g g Aafies weerEn e
Iehdl. I A THBIST  BIVIERS!
HTIshTeh (L= "G 3di= &4 (Anchorage) &d
T8 dIN Al ddqrd. A1 grdt 3-D fufem amfur
giterR feqfr =1 qaseeT 9T kel STl AT
3% B2B HU fafity whhieean qEeT #am.

‘gg 3dl’ TR H B Teh ATegM AR, ITES!
3=l a1 i HHt FAUR B =T T <o
frmior g &l
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etble scatold

i Indothelia coly

ThEITeST iehat

THieRuiE 9%

ATEH ARIhel FTFH AT fIFwor uge=n amr
RO YoImTA el WA, URARe qgdie ger
Sead gafda AR & 9 g s
T AN 3E fegd Set IR, A ugdia
IO SR o had sisadadl d1e grvarE
FramEdl 7 @mge fmin g wiewiE gy
FEATAE, ATAT €% o R0 I HHI AN AWM. R0
d Q¥ T8 AIYIGEY HH Bld. &% d Q¥ <& Wi
AT HHT BId. ITd B4 o R T8 ILITHohIM
Hft B, JIMhhIA TEUN dod, FEm fohar
TEERE e JEgeE 3
HIEHHERET TS dware Y919 A decaTges,
fad vaTe (Algae) MU aedi=t rfaiea ame
B0, AT GRS UTvATd SAffeese uTacsl st
B SoalEl Jof gl ST aruEre Tre
feaed. a1 wafda aefifid=n Jgda a wmfe
Ffeqca eI AAEE! AW A AT
anfor v =R AT, wmEdt Sih e
USd AT, @d 3T 3Ny ARt TS <Y
B Sgur st B, St TR s greare
T AR STt wtar Ad snfer Safafaera

GIhRAT Id, IT G ATEHAIshaET e
Fefiiceda qomd o Tdh HHT 3TR.
gafda  mafafiden  wmad et
el y9qE @9 Tg@ Ao STed. 3cdTe
yfspadficdt Foardran gt 9T, Uit drwor
AIHTETS] GO T9Tel 99X, 99T qTesmi=n
ERICTRCIETS
R : WU WA TEHETIAT 24 o
R0 TRk BRI STel Uedl. 3T Sq. 3ueTedt
JAE=AT ¢/3 9N I SEHEE AUl AR,
UfE HOOTER 2.4 379 Sfevrd gaeh! qrmHTde
IS TATEr AHATAT AT JUR ATELL et
IO i JgWrTqd fmfor g e
Feffic wH HE AWE. A OHEG  FAdd
Arafffdtysed TeRha gTAMR ATt
- I W
ranjan.garge @ gmail.com
Had
1. https://gfi.org/science/the-science-of-
cultivated-meat/
2. Vishal G Warke,Nanda Rohra,Girish
Mahajan, Phir, Pharmaceutical Ingredients
Review, Vol.1,Issue 3, Jan.2026, Pg.26-27
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HSATBGERITe ek He

HSITAGEI HAH] aTReA S 96 He &
feamen =t smEelt o foeamm ifaereme,
vereifosH, fagaeme w=n @@ foem st
TEITBA WRT AR Hew B, 8, few,
S dReE SR @ guva, wes St
FAfEd FTaTesy STTavas 3Ted. 9% He & wr
AT Hd.

AraHe 9k He

b He W fafereid, @R fhar ESD-
gr?&rcr (Electrostatic Discharge Safe) ‘J?:r?ﬁCITEE{
TGl A, A= IBNET YIS @eagia T,
TS TVl FTed. B9l STE AT H&H b
fohan FIeR eaia® 99t e, IBUT T
I, T AEH W T8 Fae wehard. e A
HEUT O 31T He S0 T 3.

fefSieat fohan = TsaTasmed gem Afhe 91
A, 3<EOnY, HEl HUAAT TSABHS
HRIshITad 3T SER 379amd. 31 da! feufas
fogga fmior e @fehe @U@ 819 ¥9hd. ESD
g% He oo amEs fhar sdaws wefaEd

USUIHG Il

farsiret 3nfO1 d3ISIT6l - HIST ¢

gt S, o feufas faga gofgaao s

USATBGREdNEd  HEl de3l HIesHT U
AN, AICSTT TS a9 3000C YefT ST
3T Ihd. AT ATHMICT T WATReH= J89TT
fade wehard, 9o fafeeid @ He IWMRIGS
31Ed. fafeTespi ¥oo00C wHia qMUHM T&d & Wehd,
@S G TEd AT SueTe HE Hd.

TSI |6 il fafay e avegem
A A, HE WEHE JEET @0 6E
srehard. Tafereni= fohar fomiv @aRE sHaere He
WA Ufaligess  S9dad. e o ¢rHhies
feeara.

T WeHH WEM-GgM Wre el firgd
A, IS AT Bh, 3R nfor vm ae
3T AdTd. 3IeTeWNe, hral Fifeh TS T
A AN 3TEd. A TS Bh ATeA

| TEAl Id M gegT SHedHT Mees g ATl

geh HeaT T 30T IBHFT ST ANHES
Al b He goran e fohar faten e
AT, IO AT TS SreaATaicd qror HH gral.
He A 7S STHAS BIA AT THIETAT SR
firezdt. <iefhTes 1@ AT kel HHt Brl. HTET
Heomed TTe Shauarard! fasiy wm feoren s,

7% R fohar fafereia de su s =,
A HUA I 3el, T GEW W g IIhard.
e w0 wH wE4 fRRAT ¢, q@E, dEE WM
USCATH A HH grdl, SAMS I ITaTaond
1Y KAl Ad. fafersia He qroarer, gesten anfor
AHHEEAT Sfaliges 39, o arehacht al e
ST W Id. S ot refehled ST .
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HTE WA He YT ST gaietorgie
T Saciedl  JTEAd.  STSeAl hIB
o fegmea snfor wifeen T aoe 9 He
TIR el STATd. 3T<eh HIY, W 377 fawgifera
faum sEd. S T gEdE U2 I,
e T SHEX fer Tgam.

TSATBIEHI oq

USATSGREd  HAHT  dTedl SO o9/
ST T 7 3Tid HEarTEl ST e
TR AT I8 378, Ueaaidia 3™,
daa fem, saa s, wp anfr gew afehe 7
3% STgM 3THATd <hl ITSAT Sl e 3Th
frtteqor w01 0T A, S e 9T THRu
IEUITETS! 3R HIST $Ed E@dUR g JTe
IRA .

U ¥ HoId: Uh Sfgdsh T 3@d. Sfgdsh

FIRECI] ﬁ%”f (Distortion) HHl ‘&ﬁﬁ YSATAT=AT
SRS 3T TIE ST e WiaH STEvash
T, 3N, e dSdTesidid Soi-d S
Friteror shamT STTd gEm gIvEl feSETd ST,
I ISt I T I eehed o AT .

o= i T stifesd U wE fohan
Jifspferen/ TG STATd. el
o AfUs T gfown <A I ANEs (Bhe)
Tfeieres 3TEATd. WEesh o= BeTeT 3THATd, 9o
T TGS TSUAT=] JEdT S 3T8d. el W
qumed 3ife-frwmifdesg wifén fooet s/q, sms
RIS U hHT Bl JTMT TfqdT AT T
fewra.

YT TIWE LED ehT™T STTEAT 379d. &N
AW UTEdHT IF Yeh3l Hexa=l 3&dl. LED fea
St Ioorar i wara T SeiteEdal Hidrd.
e, W gsTeTeAl Hithe sigw e

TPy JehmIfhor STAMT &= 3T 8l d

aeuTessi i

et SId, deg fo=h ufoqwn @t snfor wves fowa.
E[“j'—lf[ffl'iiﬁ (Magnification Power) |TIRUTI: x, 4x,
f0x 3T THR CRIAC Sl SIS e
Y@M 4x d fLox FYATh ITHeiell o[d STaLE
Td. S 94ATeh tgear® Yfaar qidt fewa, oo
TYIA (Field of View) HH! BId. IS AT GIgige
A HIOH e 3TEd.

I 949 HeWS ThHd T 3w@d, W 3
T S Hice-UfetHe o THe™ aToRedt
SITd. IS TIfehd! (Chromatic Aberration) 3TTTOT

HIAHT LED W18 3T8eiell o[d 3Tedd 39ged 3Ld.
I TR HeH HioshiT fohar dfthe v Tas
I T, T AT AR ST e, T i
Ty fead. *rEl uAed TSR Bihd TN
I, TS ITIThd! ST AR Sfad=h Tagar
fisq wrhal. TETTSS U SleATal SEad B
HA. TS ol FeTehl, U 3T feer
IV HAEh . A U SIoATAT TS
SHIETE! feemsd el IEdE, @ kel
afor efeptes S U WY SHEd. ISR
Tafes  quetieE fefea #@fimrer o
HARIhITHTE el Sad.  fsfiied somefime
SHET I BHIF 37Ed, AT FTeHT A= BhiTaR
JTOT STgR- ST Ieare sk i 3Teid o1
TR Shedl SArd. HEhA Tdesed  STeehdl
FIORAMT A TR T R T@U Tl 3.
ST gdeie sEeiet W dewe aTieE
SleATa a0l A Iehdl. TS A1 FefTeh FHagn
JMEYIH A, HrEl EHE UV HIEO Hifen
IEd, I SleATd TRE .
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AT EHIT Bf S ¥

RERICHISIIEIGIE IS IS I U AR Y
U9 B ATd &, ITSh A SHIHE awian
TN AT ATeET g, Fdeiiel ae=iies,
TR TSqTes W d Fiieh fhell Soieeied el
s, =mdfid wp AfvE @wE s AN
JAE. @S A1 HWEEE! fauw yeRa ©h
SIeEl a9 ST,

TSITSIAIA B 3TId T (HTe deat ¢ Toeft
YRl hH! SATETE) 3TEATd. I TREmaEdl B
Hf U I TAgH (k) AEYIEH Tl

HSATBgEHIl B SEeR W9

TATH TEUN FREuITETdt AR 9@ 9 ferarht
Frsam == U, WISt B RIeEt ITEITH S
YW AN Iehdl T TRT WA TS gIvar=h
TR TEd. AHS TSIBGEHE TR TS
o e ek STHciel B SIS a9l SITATd.
I b anfir s gegm fresdr.
TSITSIAIA B TSI TUTE 9107 (Fi2-88)
YWD O, TG HEl MYHE TeTSHe
frferd fohar fooiy @ el sTesdd. &
SRIGETAT Tl ATEY, FE1 3T I 3Td 3T
THTUME GIR sheled 3THATA. 2ieh I S9! T8, @
Tpd Tk T S @S B% Yehd. WU
3= ydre game fafay 9= O 3uesy
AT
TSGR By gER WS 3w
TS dATGMEd Sae STaTd, i Wl -
wifeaw & fhar wAcE wia. a1 g
ISUAT-ITAR H&EA AT HSIUIUT FTUT TehTHT0T
eIl STAl. Ik WSl 3TEU IEvIh I,

HOT &0 TR HME HAHT Y A JHIOT
8% Yehd. HEl Bp SRGEHl T Ugekh (-
FRITH) o e smdr, s st fhar
I AT TS AN ATal.

TeIBd B T @M AR
BIARA Ug WhdTd. a@m@gmm@
Jah e . I TAAHS TR IhTell Taehed
TEdl. A, TeSATSTde AlfAeh WHTa Jaeheare
N B T ATETE! HIR! a3l e -HATH e
At ST, foeiva: Fitw gsaeme gahe
AR de5 HISUATd e A3 IIehard.

HSATBGE  HIAMT A glerarell I
qE®Is THHAl AERIh  IEd. dHS B
gReEE g TRt o1, B gRIeet=al 9t
T[T el =ehcl A S gTared] deemat fer
3Far Ad, W e g3 fhEar Id. € w1 gem
forraor ga anfor graren oker it Hd. g3 oA
3T Hqfela S0 HEwT 3T,

3T B SHISE HaHed Srehie AT o.§ fir,
o.¢ firft, 9.0 firft 31om I WU feeret
31T & HhIRTT STARE SRR frepaigam
Folal IEd. I fafay wu=Ten gs=meme
THARE! HIEH ST9al AdTd.

FE nghe Tewd fefew fhar @wmd
eI 3EAld.  Scend, 9d  araEnEn
ITHTNHES FEH Folagi-eh Heeh A, 3721 Jebl
vfafeufas foga (sife-wfew) wp greet ammo
v 3Ed, wrv feufae faga gaw faga
HEBMI (Tfcher) &1 drgreg wTehd.

aSATgEHi e

TEATGGRIHE Tl SR fome 7 it
H&H, AN, 3TEH I fommfafsa wmem TR,
TEITBI BIe WI-4 i few, f&m, &g, fim,
SId 9T AT AgH M A AT,
T g T3 hedT™ ¢gesi= o1, I, ot fohar
FATTIH AT THAH &% Iehd. S faerm
YIS 3 [oHeHT=l I hefl STl

e &1 @ (foest) o1 @men Iites awmar
T Al UTqEAT GF TSI TehT IehTel] SASeiedT
AT, ¢ feedmat yeial s UshHehIeiae AdTd
o7 % TehgaTd. Y T Hgferd TR HEwT=T

oY 1 9= 0% 11Uy



AT, TSATSTATA W ATS[eh STHeATes Fameer=n
e qmor (d3F) 3FTE YHOTG St 3TEdl.
ST oe feeaE Wi 9t weRdl, @ HH Q@
feeama @ gTaTq g hdl. S AT AaE o]
SO JATEAAT  JTeRI .
fave= T tfaem afe SfoT 3 SH
TIN holel 3TGd. HIEl b o3, HIal gsh @
AT W e T fehan O gsheamT 3rE= Ad.
HE IA oredl fademel Ik dife shetdl
AT, SITged TYUl HHI A 3T WET gafed
TEATd.
ey RaeE Wi, sea wid fhar
OGS AFAM. WAoH  ®id

FARTATRE LI
TSI 3TEd, TS AT fehall TS Thd™

il

TSATBgEIe faresten d=

BIA ATEl. HE faew s sife-wufes wid
TSRS d 3T TEUIR ATal.

TETBAIA H&H T ARGE! THAHS 0 T
I &ATHS TR 8IS Ihdld. TS 3
fae stfe-Mufess amact S, wd w1 fafire

T fet . Scend, UdedEiE 3=
ITRA AEETE 3.

fefSteat fohan w1de Teamas™ed gem solagiieh
gfhe ram. fufes faga fmin seame aféhe
TS B Ihd. TS HlEl (G FAFREH

% (Electrostatic Discharge Safe) q?ﬂ?l'fCITFE
FOs A, @1 foveames  feafes feaga
glaaien e (ground) a8 STd TN
Tfhe gaferd T=d.

TeSATGEGER &1 {EW I GEhls TRy
R R, WS fawer aeH geleh, dqfeid
ST BT SIHERE® 390 TSR 3R, hE
faweier W fim fhar e fefwr smq, sm=
BId TRd ATEl. A fegmsges gramn ook St
Bl 3T gen grerarelion 3ifeeh T firesd.

e T TR A HeaEt wfirfi, @R
Hfem afor wreEkl-fefAfm o awe .
IRl 3Tehdl Wi UTdedlal  quTaEefl iTd.
ISAT-ITAR he G ha U VT A= ehal
Hgferd  daehl WA, TUEETMIEIEE T
Faver=ht aeTaRar i gra-vfieTe quren ST,

Favesr=a e faey aifefsm sheam gewm
TS BIdl. IS HEH WITR IR@S IS
TTEd. wE e sife-frrifaess wifen fea
STd, ST ATl hTITd ShTH HTAMT SlesdTal
qrmor A AT

HSATBGHEANTA! o5 Frehd
TSAMBEERAHE Al 0T 5 FH 3
feamren nr @Y W fuseiare areH e
T foeamm difaesme, gerdfosm, gamfasht
fr ggw  SfGeRE 9@ ®RERG TEdr.
HSI3TdId 3R, so-8 8, sod, s9d 937
fopalT |fhe d1S AT TG Y& YSHUGS] THUmH
HE IhdTd. S o W &g Squvarand! b
Foa yarg oo o ges e AIavs 3.
g Bl UTEIH IS CETEX 1 Hhid.
A Sesell B e feeard JATdiel g Ggptea
BId. TP gd dredl. Siser=al FRmar g

HHEES! BcTsh Hifesh famda! a9l STdrd, 9o
ITTAh TSATRTHE FILRO90 Jfe-HATeh AT

el 1 TT%He3 HHI . &1 @Al e 37ee
TAHYH SR USAMT A YefEd Bidl. sHieften
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TEIR Tt 37%¢ STHATYS gl o7 dredl. AT
A T FAEHS BH Igd gL A, &l
gfsea quivwr fRIfa sred, <me Wi g@d AR
U Y e S, gSaeKdiad Wi 3ifaee geieh
T AT 3TEAd. SR g™ @Y I 3EA @
fem fhar gem fIsR & wham. R 4B
gz el fooi fegmsd smd, e a1 9w
U] GHTE ST SR USd. & T gEd W gafed
39d.

s Fohal &I W Aot @ fepal
fofetsharm saen Sral. © gered TR (Elastic)
Jard. <@ feearer @ Tgpfed gama i

ST’ =81 Y3 TR Wd JdTd. 3= Gofre
\

e 3ife-wfesd Tued sl uerd ST
ST, shren fefas foega fofor sneema soereifaes
SIS  Hichem BHI B Whd. fefew
TSASHEN M TTE TSN FEH Hiche oIS
FEAIA. 3CTEONY, HE TSASHE  AFhI T
Fd G rEard. deAmyd R fara
fmfor greft, @ & dfcheen g digeg vk,
WS HTE g3 Fohl ESD-safe fegmsmed Tom
A Sard. = eafast foega fmfo g 2 Ea

Y qUIU g HU AEWTH 3.

Y5 HoRTAT hEd bl 3T%q ATV TS
FSrT e frdeet s, foader ga=m o siftes.
HTE TTA HehHE Seerdl AV T 3T8d, S
fafay wmm@ nftr aUER g1 Fwar Ad. ¥
TS Hoht ARG TTeTal ST ¢lles &N VTR
SThdTd. T ohted I[G ST ISl gaT arue!
STd, St gefera sfor e 3tEd.

g5 Hohl ATIAMT oel fehal He fom arEmr
AT . g1 HehaT i EUR FEw hu

HTEl HRAMSHE BT aTvdTUes it TR
gy fhar S IR fGEAT 9Tt Sa. O,

TS ITSUAT T1E

TSATGBGEAHE ATRAT AU hE AT &
AT AT hegt JUEauul IuSTTEre! aroiel
SR foRis |1em 317z, 7Tel geaa e fafay

f-.," THE AT -TI-37H, TR-S13H, T el

fhan Jf9 e, A WA THIER! ATETA
YR HE IR 0 AT,

TE-3I37 HH ITSAAT H8 IH TR
SES FHAM. 7 e huSld WAl ThSdld.
IIHAT Fee Thtadl degt serpm fmfor g,

AW = 9 x =

ged o @, fader smea segm fmio
AT Ad.

TeITeTe hegl UF SEaciel THCAHS 3T
M FERE o™ STEwe 3TEal. S Sag™
AT hT TGS TG ITehdTd fohal Hie Gs
BI% Iehd. TS SATIHTRI H8 JTRHE Hferd
TAH UL AT 3T,

% ATRE b WA Fhar g A

HIISh{A UTqcsleR 3TEATd. $ash G&H Ul Sl
fega 1, v TSI BTeETeer IR e
yehdrd. fovia: aifbes gsaemel saw e
afor fisR 39wt avor TG wehd. AR
TSATSE GEH STEHhAl STEvISh 3TEd. AHS

TIIA 3TEd. d HHSd GrEHE g 9 0.
AY TV AEEE HAEd. Uhs AT FHA a GTE
TEE Iehd T heR TGS I WhdTd. TS
HTE Y TTHR W g fohan 3ife-feaq wifen
feeiel 31d. Tesllem e eI o @id,
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TSI STASTIATAT FEH T4
TEfRm fhar ®eft Feft FRmIEE SHacten
EATd. IeEnY, HEl 3= Tl TSATRHSE
Y IRT HASEd IO TG AT,

%Y AT 2 B holedT TIAITEd
T 9d, SIS d Tl T feshtes TeEd.
IUTAT-3ITAR hAS AT hehuvl qredl AT

I TSATS SGeeh 3. hE=al ITd
T T=he 9HI 3Ed, S I o9 UEd.
HY I HAFET TeheedT BHI 8IS 93 IEET
I T EvEe 3Ed. X ke @UE 9T,
T TSB! TeIgeh &0dT ! 8% ehd. T
%Y T AT Tehe. GUHA IavaEE! 3T
EXIRSIGE

THU-3T HEAE! Udes sIgR@l 3T
IIRAT IAl. & oAlegl deael HH Hidl. S

W USAS IUSAMT ATk hicssil  eATe
AN, 3crewnd, el HeErTS US| $H
STSAMT Tiehe ATV Sele T HUd AT
3 9t femiw g@ fepe amfor sife-wfesw (ESD
Safe) HEH AWl WAM. 3w WAl HhH
NI SO HAG 3T Iohd, SIS SITEd
I AR &G AR IeATe WshAd Turer qurEeft
Shefl ST, SIUThE ZIehTel 3Teehdl ST HSTe
giifaa arga.

ZTSHUTH HIM=

UM A W
UK IR, ATAh Te=red &, fisw o7 i
T eI I BT ATeAdid. & gierdre
Foaq Fafia st @re. TR mefie @
BIeTaTele eafEshd A e fasyor .
IiTh TSTTSME I8 salel AT B3RS
e T IO ST IR AT, g Sed

HHAT Bl Held TG gARIT M ITeTed
.

JY ThHET Jh oY Hee=l . I
S e feeamE wH A Heat Iu=dT Ad.

3 HH INTRHS THAEST 84 9, 3
fafaa smemr=ar FEEAET AT 9. CNC
(Computer Numerical Control) tr&*ﬁﬁ’@ % IR
ST I TAR hel AT, A3 Tohre HIEH

gherell JUAh IS YS-HF glerarad .
3T, HTEl 3= TSl USAIBHE e dTETel
R¢,(00 SiC (Beats Per Hour - BPH) 31Hdrd.
TETH AT SIeHT 3TEeh IRERAl "iedl. K
TRIRT R T8d, | ge9Tes 4e fhar am I
Iehd. ATfIh TS ATdMl feh-Tesh 3/ gaw
JATaTst fmfor grar. g1 3TTaTe Tehyte Juge fmtor

fafag sie anfor afee=l w=es Iu=ar Jdam.
TSITAGE HAFT &0 FREE SEawe .
S HT FIE TS UhSHAT TY 30T
ANHSIS HEd. SRl Al Aq-feeaa i
T, <Pl M HAHT B vl IS 3
JrETdl Hqferd a9 HEETe 3TEd.

THIAAT HTAl. & AEhIBE Y fehan el
Tehgdl ST e foepd famemes sumaia .
AT B U TR YUTTelishe UTaeel STdl.
I3 TSATSIE des ITeh MU fr Ted.
(BHEIE FifedisTeareasy q19r.)
- Bi. WEd a9d S
jvjoshi2002 @yahoo.com
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T 4RI¢HA FATT JIHT UGt & g
yfesifashren MY Agd AHESTdER J98 3UHR
%ol @ IANEE g 9Y ek e
NN JIgE ved. Uffiefige & g s
goE wH e oA uffeeE Sigs s’
(Wonder Drug) ®&9[d TRagE AT, 2’40 d gRWo
;M Hr™ Ttk Faviehles (Golden era of
antibiotics) TEYUIATd AT 3aeh! Tldalfaeh &
HBIA  IMYUATT el @ HISd  INeelet
gfertferh 3TTSTET ARG ATRd. S 3 b
Sfia arera 3mmed. 9l et gfestfash dmaevar Ty
9R0o-bYy TM HRE USEA M Tedes!
gfaafeepfatie  (antibiotic resistant  bacteria)
SamE WTgwiE ST, B fETHe g

TUAT STEUATESE T TS 39
Tfget.
gferatfaspfotieh ) & we Srfas wwen
FTeAl. TRt Sfasiferehi=n amm Sd™T wo
T oy e g 7 frfasfatet  fyemomn
Wl e omed s fww g
gferstferspferieft famu=an ardia amfor yam vere
AT I AT HATA. ST(dh
IR FoeAd Sfesfeashforieft fam) smersmea
SISl (Antibiotic  Resistance  Awareness)
HITHTS! STTh ITRIAISHT 0T S . B
SEl SAMTfaeh WREX Alegel £¢-3% & 3ATeds]
cEdl SgAres fhar ufasifass () amrEss
SNl WHE WU gE Yol IeEel  Hited
STV BT T=AT 37hIa S
H HAF BEI Y AT o@Td igel. el

OI1331 30T 31
SRS Gl (G

HITET Yfaafaeh Td 3MEd Bl TR Hed
TUTETt & AT FErSaHNe Sfastfaehrn vy
UH 9 HUAl. ¥ qUEvial  feRsiar
gdeAfierar =M=l (Sensitivity testing) 3
U, g qUiEit J idl JTEe - ITHaraEd
Stwyrardt ware yfifas frag .

T Haeasfiaar araviEsst aifad! SvamEnst
T dEE TS 3R,

geusiarel a1e AU Sfefasrn aard
EFFH‘HEHT

T, HEASar AT AR FstfarehTet
®ITAT Minimum Inhibitory Concentration (MIC) Core)
TEUAId.  IOedT HaiT el AEn, dme
firgrlt A= 3 "ESd 8 X MIC Bl Heheudl
HBU A FE E ded. WRENTEE TETel
gered /TEEe wErEn e SR gamed
forclt 318 o RO ‘@igar. 3¢1. @R ¥W Hig o0
frcfifetemed (¥% ‘@igar’) foar yo ficfinig s
8 Toefifered Taes grevma (¥ U0 = Yooo fiefium
T} Hig oo fucfiferemed). wigar @ gravmeier
STl OET/9HT S ¥ET HHl 3™
TS A !

Ao gferaAfereh, Mo 31YET SolawHare, vdd
JAT AU IS YT W AT o
gferfaerrel digar frd) amn fomm e Aa. @
Tigar efad Medl TdeadEd dred S I
ATe JBH HH! HH B AN (TR 2). &
Tiga U w81 T T A9 feadTd Tehles,

T TEATEl eI T, 1 BT 8IS degl WS GUR ST T ST MeaAl Seeti=al Hoed | Bl

fosmum 1 9= 2028 11 4R



CONC.

‘TIME
(3T 9)

gl TgaTdial |gdl (concentration in blood)
TEREN ST & WIS ARUITETS 3TTaveh
HEAT Wigduen (MIC) sl & A AT B
SAIUTH TES AITd AZA.
ITAREES! Ufastferenrn fFae

el RS afesifass st @AM, g9
St ferenT= TgaTdie dgal dTeTed! 3. &=
HROT 3 HI TAH Feraifash TS e e
AR, M AT WA S=a=g 9 38,
T SETOl v e aRamErdt AT i
HHt AgAEGT (MIC) TTiferhaR ITeTest 37,
(qadT ). AT UcAT HEsl A IsT h!
gfeatfaepret  Tardgardiel @igar  (FUfaa Rt
S "igan) e @ wfestfaswrEh @ A
ARUEIEE wHd ST @igdr (MIC) T Hes

Ec. faecium Lb. fermentum
Antibiotics i i
MIC (ug/mL)

Ampicillin 0.03 0.06
Bacitracin 1.50 3.00
Benzyl penicillin 0.032 0.064
Vancomycin 8.00 0
Chloramphenicol 1.00 1.00
Clindamycin 0.064 0.094
Erythromycin 1.00 0.75
Tetracycline 2.00 1.50
Rifampicin 0.064 0.094

(crht 2)

T fesfeashie o wu= md. Wagarde
HIEAT (concentration in blood) ﬂﬂﬁ?ﬁz&ﬂ MICTET
H A AR ATEL. AT TEHE et
OREl Psd ddel afl e g, TEl @@
AT A =@l AESUR A A1 dEd
(MIC) TogdTd SO Bl 38w Ufdaiieeh
Fraemen 9.

ST 31T 957 o skt shi o Wt forehT=a
TR AT U3 MUV TogaTdiel digal dTed.
IMhdl 1?7 TEUSl MIC Y& TogaTdiel Ergdl ohHl
sl i AL W ® we qr e
i fereh =T ITEeT THTIE 39T IERTE, T8ust
AT URfiak aftoT™ BIdT 1T T 28! HE IR,
frfren trmeiqen Ffeen wfostfasmmdiean
igamEaet (MIC) Hehfeld HIT&d=T SR e A7
d yfsifes feeo v 3.

GeoAsTaret a1 AEEuTt oSt gara
T FigaT (MIC) TAWISd StadTd Tyt ?
JANTIISd  |igdl SEUITETS! eI g
M ATThdl AR; Th TN AIAThS
icstfereprel FRIFTST Bigd @l gev g6l
3T gER TRUIS ' gravnd gEn SEmE s
T fege areft are gvarh sreen &=t fmm=n
FIEdt gl el WRH US| TATETd
LILED ;35 (nutrients) TTUATHE [AES! EILED ad
e §FEdrd (liquid medium). & AT 2R%°F.
AT g4 e ameg fSemfatfea w& Sam.
T ZEVTHEN ATl g dl fSraru] diedra S
AT I T ATOHEE (HTUROMY 30 d 309° H.)
R¥ d ¥¢ a9 daard. REmE gEvma ae e
q grEw guTes fowd. Wweh grevmHed wiastfas
Trehel FrEal e e gid w1 A § gre /Y
d ¥¢ TEM® TS B Sl ARl W d8S

Bacterial growth
(Turbidity)

fasmum 1 9= 2025 11 &0



TS (3Rl R).  TATENSd Wik
ITIsH I GAT (serial concentrations) 3TEeTe! g
e sFgard S H1 (%00), (Wo), (Rw),
(2R.4), (8.R), (3.2), (2.4) microgram/ml.

inhibitory
concentration

(W 3)

(m 3) @HSl W 2R.4  microgram/ml &I
SIEUITd d1&@ HATél 90T €., 3.2, %.4 microgram/ml
&1 3 B G 916 WUl GHTSIUT feEdl 38 @
il = gfaafasmE=i MIC 2.4
microgram/ml 378, 8 398 3T ! & HhiHH
Higal AEEME (200), (4o0), (), THHA
famEh are fegom Jmh; swrw @ "igar ' MIc
(23.4 microgram/ml) & W 3T&d. MIC U&
il Higd=a1 grEvd a¢ fead=. MIC HH Ut
foreroy siferes wiereeier & Twe . T R
TETEn YfasfashEEt MIC 4y TrEshium /fiefiferex
3R 31fr e gfaafaememdt ga=n fem=t Mic
ST %0 ARshIH/fefifde, TN gEa e
T Higde T A a1 3T Haeeia T8
Y TEUET IS,

Disc diffusion sensitivity test

[Ie  hgmed  (Diagnostic laboratories)
TSI Wfaeifaes HelgTeitadT disk diffusion test
I UG A, B UGAHed ThtE dBt IR
M3 31 Ufatfaeh e HIv=AT Jetetfashia
TATRAET, WRaT It 3T shiord fastfaes fsaw
3 g qUIETE Id. ATHST & Ugd e 3wt
3. T IGAme YSEmET J&s MIC e
STFAT ST T8, W gl digdl dAeqTd o3
TSI AT 95 fehal ATEl &I 919 319 fgH
Bd. @ HE d MUY UE,

(3Trpet %)

WS e EEE WY Wiem ga
(liquid) TEF ¥ (solid) 3TEd. IS FEVTHEN TR
(agar) e Ush Uetef Trehedl Sl &1 R
Ta T IUT ATIH Y0 °F . Y& hHl eI A
TS (soft) TUT O Sdl. B EEU TH AT T8
I (IRl %) STV ITHAT HIr= HSiqeh
HoledT duHheHEd AT AT U B <ard. T
FAAU] B ARSI B 3 IR=AT YEHETE

(STl )

ey weREal. ¥ 9 ¥¢ aEE SanE g ae
T TE feod. Tt famumEd s MR
¥-y fuefifit e Sl fewma  wen
EASERTAME HiaH! (colony) FaUTaTd (3TTehdt
). e TET] SFNER Tehdl Al S
TEAUE T&H el (colonies) JdTd i Teheh

fosmum 1 9= 2025 1189



(3T &)

w9 fegar fSemEt e wewEn =redmm
SR TR RE!  fedd. gensfosmesy &
AT lawn of growth 3T F&UIATd (3TThat &).
graumel SEmEh ae gEuTen guTes SHed
T O AR TS SEE 9@ e
AT AT guTe RS feHd.

AT T IR ATewTeR Wfasfas  famoy

AT d STl e S o 8. Tem st
YR ThAEEA HTEd! B,

gfasifaserea ¢ ficfifdet greoms fheet
Yq=AT Q00 BIeAT BISAT Fehedl (AT Gl
T TEdTd @ STHRRAETT) fisad gam. (3
Thedl Safoifed ®&4 M) @S TH
Fehdler o0.0% fiefiferex wae gfedifaesrm greamr Aq.
I FehedT A A3 ATATd. & FedT Tfeatfeeh
qeh Fhcdl. Afduiidehid gEv o000 HHHIUA/
fiefiferet e org Iford uTg, T =ehdiar o0.0%
firefiferer wfetfass graor Sird & 3m9or uifget. 3man
.09, Tiefiefietsd 2o AEERIm wiadifas 3R 2
AT 1. B FATSA Lo WFhIIH Ffaatferes =ehdl.
A UgaH FRftem ufasfas=en e d@r
HLATM. M ThedT Tdh TATRMSAT oA
& F8d T & Somed foaehd fresaa. s=m
IBT bR Tt Tfasifeess 3R 9 fefeeiet 3.

(STepett o)
Staphylococcus species
(Zone Diameter, nearest whole mm)
Resistant Intermediate Susceptible
Cefazolin (30 pg) <14 15-17 =18
Clindamycin (2 pg) <14 15-20 =21
Erythromycin (15 pg) =13 14-22 =23
Gentamicin (10 pg) <12 13-14 =15
Oxacillin (1 pg) <10 11-12 =13
Penicillin G (10 pg) <28 - =29
Tobramycin (10 pqg) =12 13-14 =15
Vancomycin (30 pg) -- -- 215
a<hl R

fosmum 1 9= 2025 11§



SR HIFHTER ET0] qeRadd 30 &mer
oS faehees Fehdl dadrd. AR ¢-RY ATEMT
e are gd qu wfasifas =ehdean Wiedredt
Rt a6 grereht foga @, (Smhdt ©). @
AR 9Tl Yfdaeess & (zone of inhibition)
W TEUE. 3Tl MIC It (Minimum inhibitory
concentration) BT & GaY ﬁ T8, Nfcsifareheat
Thdmeiel Tfaafos IR aremmer g9 feurt
THd. SAUAT TES A IgA hl UfertTaehiat
ST HTgaT Feha TSl SIEd 3THd 3T Sreerel
FehdTaTd g1 ST 78 A g Wigdn wH1 FH B
wfaeys game giEmRit e MIc wEdt
igal 319d. FATERT MIC YT HigdT HHi 3o
Y famEh are B, =g yihags e =
Sl e dael @1 SamEr Mic frdene e,
TeveE at ey sifes @aeefia.

qaar 2 " e afastfeassren steren
yfqayes &9 =8 ool 3Mgd. el e St
TEUTS TSI (resistant) 3TTTUT SATH G T8USt
eIl (sensitive) 38 TrE@ad TR,

IRl ¢ A IH Wlaelfaehiar T
TH{HAI0 Teh <5k 3E S9ae 1A d grEgadl TR,

IR

‘é

Td 1 40 T
HaedH : §40 U

iz ]|l
ydtor gaot aret g gmﬁi

T Th! TR T4 HIEIHTSR Teh 38 < o
fSramoy sHroren yfestfaehren Taesicr 3 v
YfertferehTett T AU (resistant) 3T & STHITETT
. T wfaslferentel Todsl =ehdl aTqRuATdRT B

AT ITd.
~ 2. T9g AR

writetodeopurkar @ gmail.com
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g M

T gt T TEdl, 1 eaei=al YU
LemICRINRIN R IR ERCEIC LG R AR GITERIN
TTER qroare foremer |me faqetas forgeret 3med.
HETHTR 3ATed d. FAgd HITE] Seqd: ar=an gaR
Tl fopaified Ifi=a ofH oTgae 3R, a1 I
o, VST STATSRUE gere g, S oE dferfiet
S U w9 greTsashl fehar gER
% 0 T ITUATAT TAHTAT SETSaen! el STHal. @

dR[HS : 3Ud A IR&IIDdd

Ued, JrEHTderaie aTIETRIaeE! S 9t HIerl
T hid A, O alal Adherd Uad TEdrd.
T AT 318 Bt <h fgmreremen et Hacardt
T 39 fewrestfed wdafireten =g wrEvm=n
fttes, foe s @@ SUer @rmEl.
grrATer, B feuemm wers et ¢, ¢ye Hie 39
HTE FEUN TS AT AR & feheiiet
39, T I NeATar, AT f¥Tges Tgomn

TR T 910 3G S a1 3HE, IS
a9 9N g9 &1 HETETR faatd |l fohan
JTEE TEUAT ASA, hI FA=AT THGABRN YIBER
AT AR i 3T,

IO TG ATEd ST . U= TETHTRI=T
IENF, FUS FgUdael fRR SEdl. Isum=
AT AT Fd(-HAEReMe fmio gom I=fidia
FeoT™ M d, I Ydesid fa=faid oid TEdTd.
TATIHTO STHSTTE YRS HEL I ot 941
e 3Edl. AR ISUTT ATel, Wd-3AEel
1T IR 1 q, 1 IS IE feafard s 3.
uoff 3nfoT geT REAT BAGT JTEHTE %o000:% AT
SHTOTA STHAT. THed STa= gal & JTodTed &I
UZ gl 3TEA M TRV gadiel fameE
gl fome=a A ferm g9 9e "kt

5qq|m2,oooﬁaﬁWWﬁm.W
T, \o. § HfHIT SE=an qr=T=a THT=AT <resdehT
Topat ¢ wiex == UTvaT=IT WA SETSash ™
TEA!. W IRE 1= STEvash STHOTRT JT0Em]
T HHl g ARl AT FRRiEw guurd gied .
a2 &a1 e fre 31wd, i 2338 wHld et
HifgHd e S shepi AT FRIgehT=a1 g&aehr A<
3 g o war (fores geld) 3@ ame.

TeElEe FEr=a SATEdTE UToaTe o =TT SrTd
FEAT?  Uhgl Usgle NE=A AU
(THGEITEITE &, 000 HIeTad S Ieier) Hrgr=et
%! ATAERUTE S B Yo Taehd RIgH Tedl.
TR BOq NMUETY TS Sl T A @ere
UTdedTetd Tgd Idal. IS al adrel HuE
A, g HYEEURIUET TUSAT ¥,000 HiX

AT, qTUITAT TG SHSUIAT ¥ Wi 3=l
AT 3ATIV HETHT AT FeUd 3T9dl. W g
UGG IFSUT=AT &1el ¥ fehainfier Sfi=amel 3mg
IrehdTd. STTIUE SR 90 TR Gefiord sl o
frafier e go=m OgAenfe S Ted
FHM, I ARTEET AU SaATaR. JTT=Id:
S JHTE ged HTEl.

SATYHTY AETETRIGE! TguTderare! 39 e
JTEAT, AT SR [EHeEERE gt

3= ATl IgHIT TR FHGHICIEA §,000
Hietgd wed SR oy i A 8
IhAl. TaE! rehret qifeRrdt St fmfor gmeft A
T, Tegtee R STHIE e FawiEl 7
ST SO HiehTaTEshd FHSC dTiE.

HosTd 39 TEdRER feaTesiied o1 3drd ? @
T IAR qUHE HH, WUS SIS I W
Tfesrra=arg Wreft 318 Teu fa2 Tevm ursE T
T gaad Mg 7 fa2 wedl, fohan ueeamar 7 e

fosmum 1 9= 208 11 &%



ST oradl. e feaffdd ga smd. fao @
ATTHH 3ok QTS 318 7 3 ST SUTehtdl JI8TaR
ATIHT HEHIETE ISR 3T 3T & S =ATe A1,
HedAT U hI T fesershem U afdrdiemen
RATEE Telel ATETA. & T Tl STSATEISHT
Teell SHhETa el 38, U GUREAl 38Td o
HEAT qrIeATSft ST Grgrear. T HUiial JTd
&I =T, ¢ 3UT PG ST ATed. IV qH
HAl. THE T ANl BT FH TSIl ¥y I
TfeyrrE=n Igresl. HA M U 3Hd. IR goHa
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CATEGORIE
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Recyclable waste which does not decompose but can
Dry Waste be recycled.

)
|
|

Glass & Metal

l Waste that can

decompose. l
Leftover food

Spoilt food ‘ I
Fruit & Vegetable —

peels I

Milk products
Seafood waste

Fish bones

Meat bones
Egg-shells,

Hair

Coconut shell & husk
Dead animals

Soiled paper

Garden waste.

Plastc bottles, cups, ~ Glass,glass bottle, |
bags, containers & Aluminium foil,
Hard plastic All kind of metal |
l Non Recyclable waste which does not decompose
Waste & can't be recycled.

(
\

Thermocol, Chips packet, Rubber items,
Cloth, Rexine, Leather, Vinyl

(Composting unit)
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PO YOU KNOW?

*

o
o8

= @ \We generate more than 800 tonnes of waste every day in Goa.
This is equivalent to 800 classrooms full of garbage per day.

800 tonnes 800 classrooms,

When we carelessly generate mixed waste, a toxic liquid called ‘leachate’ leaks out
of it. This liquid is dangerous to humans & the environment too. Leachate is polluting
ourdrinking water.

The burning of plastic generates dangerous gaseous substances such
as ‘dioxins’ & ‘furans’, they can cause diseases like cancer. So, burning
of wasteis bad for our healthandisillegal too.

Goa Waste Management Corporation, Saligao

Waste Managment Facility -
Shashank Dessai - 9923326872 Samir Natekar - 9922815596
Email: contact@zerowastegoa.com

WHAT CAN 1 DO?

TIPSTO BEA GREAT WASTE WARRIOR
If you follow these tips, you can be a true waste warrior & reduce
theamount of trash that ends up in landfills & dumpsites.

@

AT

A) REFUSE - do not accept plastic bottles, straws, unnecessary
packaging.

B)ldentify the nearest recycler (Kabadiwala) or authorised person from

your panchayat & hand over your waste to them. You could even earn
some pocket money by selling your recyclable items to a recycler.

REDUCE - your own waste
REUSE-whatever you can
RECYCLE-the rest, is always best!

C)Shop from your local grocery shop & remember to bring your
own shopping baginstead of asking for a plastic bag.

D)Carry your own reusable bags, water bottle & tiffin when you go out.

E)Do not litter. Never throw ANY wrapper or garbage into the
open. It is illegal, a danger to life & looks terrible too. Put your
waste away untilyou find a bin or get back home.

F)If you notice others littering, politely teach them not to litter.

G)Find out where your parents dispose your family's waste & teach them some best
practices for responsible waste disposal.

Zero Waste Goa

NEED ASSISTANCE? You MAY PLEASE GET IN TOUCH WITH..

for assistance or more information on waste managment or to book your visit to Saligao Solid




