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Editorial ...............................................................................................

Across the planet, different regions experience cycles of warming that are both intense and essential.

In many parts of the world, the months leading into mid-year bring rising temperatures that may feel

harsh, even unforgiving. Yet this heat is not merely a burden; it is a crucial driver of Earth's climatic

systems. It fuels atmospheric circulation, shapes ocean currents, and sets in motion the seasonal rhythms

of rainfall that sustain ecosystems and agriculture across continents. Without these natural cycles, the

balance of life on Earth would be profoundly disturbed. Our planet sustains an astonishing diversity of

life because its natural systems operate in harmony-guided by laws refined over millions of years. Rivers

follow their courses, forests maintain equilibrium, and each species fulfills its role with quiet precision.

There is discipline in nature-an inherent commitment to balance.

And yet, there is one exception - us.

As the most intellectually evolved species, human beings possess the rare ability to understand these

systems in depth. We can predict climate patterns, measure environmental change, and foresee the

consequences of our actions. But somewhere between understanding and action lies a troubling gap.

Despite our knowledge, we continue to behave in ways that disrupt the very systems that sustain us. Time

and again, we have demonstrated a tendency toward excess and neglect. Whether at an individual level-

where convenience often outweighs responsibility-or at national and global levels-where short-term gains

overshadow long-term sustainability - the pattern remains the same. A majority of humanity has yet to

fully embrace its responsibility toward the planet. The consequences are no longer subtle. They are

visible in rising temperatures, erratic weather patterns, polluted air and water, and ecosystems pushed to

the brink. And as if this environmental strain were not enough, the world is further destabilized by human

conflict.

War stands as one of the gravest disruptions to Earth's harmony. Unlike natural disturbances, wars

are entirely human-made-deliberate, prolonged, and devastating. They do not merely redraw political

boundaries; they scar landscapes, poison ecosystems, and fracture societies for generations. Modern

warfare extends far beyond the battlefield. Cities may be reduced to rubble, but the deeper damage lies

unseen-contaminated soil, polluted water, and air thick with toxic residues from explosives and burning

infrastructure. Agricultural lands become barren, forests are destroyed, and biodiversity declines silently.

For the weaker sections of society, the burden is overwhelming. The poor, the elderly, children, and

marginalized communities often lack the means to escape. They face displacement, hunger, and loss of

livelihood. A farmer loses not just land, but a way of life. A child loses not only shelter, but education,

security, and hope. Wars deepen inequality, pushing the vulnerable into cycles of hardship that can last

generations. At an individual level, the impact is equally profound. Beyond physical harm lies

psychological trauma-fear, grief, anxiety, and a lingering sense of insecurity. Entire communities grow up

under the shadow of conflict, shaping a future marked by distrust and instability. The social fabric

weakens, and rebuilding it becomes an arduous, long-term endeavor.

In an interconnected world, no war remains confined. Conflicts disrupt global supply chains, inflate

prices, and create economic uncertainty across continents. Essential resources-food, fuel, and raw

materials-become scarce or expensive, affecting even those far removed from the conflict zones.

If such tensions were ever to escalate into an atomic conflict, the consequences would be catastrophic

beyond imagination. The immediate destruction of cities would be followed by long-term devastation-
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radiation, environmental contamination, and the possibility of a ‘nuclear winter,’ where sunlight is

blocked by atmospheric debris. Global temperatures could drop, agriculture could fail, and famine could

spread across nations. In such a scenario, there would be no true victors-only a shared human tragedy.

Even without reaching such extremes, the prolonged disruption of critical resources like petroleum

could profoundly alter modern life. Petroleum is not merely a fuel; it underpins transportation, agriculture,

and industry. A sustained shortage would disrupt supply chains, limit food distribution, and trigger

economic instability.

Yet within such disruption lies a paradox. While the immediate impact would be severe-especially

for the most vulnerable-it could also force societies to rethink their dependence, rediscover local

resilience, and accelerate the transition toward sustainable energy and lifestyles. The challenge, however,

is that change driven by crisis often comes at a high human cost. When we step back and view this entire

picture-natural cycles, environmental strain, war, and resource dependence-it becomes clear that humanity

stands at a critical juncture. Our actions are no longer isolated; they are interconnected, amplifying one

another's consequences.

As Earth Day approaches on the 22nd of April, it invites a moment of reflection. What would the

Earth feel, if it could think? What would it make of a species gifted with intelligence and creativity, yet

often driven by excess and conflict?

With forests burning, weapons blazing, and resources being consumed at an unsustainable pace, one

question echoes with urgency: what is humanity truly striving for? In the relentless pursuit of "more," are

we unknowingly shaping a future where the planet itself becomes incapable of sustaining life? We have

already crossed multiple thresholds-of population, consumption, and environmental degradation. The air

we breathe, the water we drink, and the soil that feeds us all bear the imprint of our actions. The question

is no longer whether we are affecting the planet-it is whether we are willing to change.

And yet, despite this sobering reality, there is hope.

Humanity's greatest strength lies not only in its intelligence, but in its capacity to reflect, adapt, and

transform. Across the world, individuals, communities, and nations are beginning to awaken to their

responsibility. Sustainable practices, renewable energy, conservation efforts, and a growing environmental

consciousness are signs that change is possible. Nature, too, is resilient. Given a chance, it heals. Forests

regenerate, rivers cleanse themselves, and ecosystems recover. The Earth does not demand perfection-it

asks only for awareness, restraint, and respect. This Earth Day, let it not remain a symbolic gesture, but

become a moment of genuine introspection. Let it remind us that we are not separate from nature, but

an integral part of it. Our survival is inseparable from the health of this planet. The choice before us is

clear: to continue down a path of imbalance and destruction, or to realign ourselves with the rhythms of

nature. If we choose wisely, the same intelligence that once disrupted balance can become the force that

restores it. And perhaps then, if the Earth could feel, it would not see us as a burden-but as its most

responsible guardians.

Best wishes of the Earth Day.

- Sharad Kale

sharadkale@gmail.com
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In the fabric of everyday life, certainty is far

more fragile than we tend to assume. Even the

next moment remains beyond precise prediction.

Yet, paradoxically, it is this very uncertainty that

sustains movement, growth, and evolution. If life

unfolded in a completely predictable manner,

human curiosity would diminish, innovation

would stagnate, and resilience would lose its

meaning. Uncertainty, therefore, is not merely a

limitation—it is the fundamental condition that

enables adaptation, creativity, and progress.

From the perspective of science, some of the

most profound breakthroughs have emerged not

from eliminating uncertainty, but from engaging

with it. The principles of Quantum Mechanics,

rooted in probabilistic interpretations of reality,

and evolutionary biology, grounded in variation

and selection, both exemplify how uncertainty

fuels discovery. Psychologically too, a moderate

level of uncertainty keeps human beings alert,

responsive, and capable of growth. However, this

balance is delicate: too little uncertainty breeds

complacency, while excessive uncertainty leads

to anxiety and social breakdown. Thus, the real

challenge before societies is not to eliminate

uncertainty, but to manage it intelligently.

Beyond the inherent uncertainties embedded

in nature and human existence, there exists

another, more disruptive layer—one shaped by

human actions themselves. War, violent

demonstrations, regional conflicts, and deep-

seated personality-driven tensions introduce

forms of uncertainty that are far less organic and

far more destabilizing. Unlike natural

uncertainty, which often fosters adaptation and

innovation, these man-made disruptions tend to

generate fear, displacement, and psychological

strain. They can abruptly fracture the continuity

of everyday life, forcing individuals and

communities into situations for which they are

neither mentally nor materially prepared.

Such extraordinary circumstances expose a

critical gap in modern civilization: while we are

educated to pursue stability, success, and

predictability, we are seldom prepared to

confront chaos, conflict, and abrupt disruption.

Upbringing and formal education rarely

incorporate training in emotional resilience,

ethical decision-making under stress, or the

capacity to function amid breakdowns of social

order. As a result, when confronted with these

intensified uncertainties, many individuals

experience not just external instability, but

internal disorientation.

In physics, it is often said that repulsion is

the true test of magnetism—attraction is

common, but repulsion reveals the inherent

strength of a magnetic field. In a similar vein,

the real test of an individual or a nation is not

how it performs in times of comfort, but how it

endures and responds under strain. History offers

compelling illustrations. The resilience of

Winston Churchill during the World War II, when

Britain stood on the brink of collapse,

Uncertainty is Inevitable –

Endurance is a Choice

Sharad Kale
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exemplifies leadership forged in adversity.

Likewise, the philosophy and practice of non-

violence championed by Mahatma Gandhi

during India’s freedom struggle demonstrated

how moral endurance can confront even the

might of an empire. The indomitable spirit of

Maharana Pratap, who chose hardship in the

forests over submission, and the visionary

resilience of Chhatrapati Shivaji Maharaj, who

built a sovereign state against overwhelming

odds, further affirm that endurance is the crucible

in which true strength is revealed. As Nietzsche

observed, “He who has a why to live can bear

almost any how,” underscoring that endurance is

not merely physical persistence, but a deeply

rooted clarity of purpose.

Therefore, the question is not merely how to

reduce such uncertainties—since many of them

lie beyond individual control—but how to

cultivate preparedness at both personal and

societal levels. True resilience in the modern

world must go beyond technical competence; it

must include psychological strength, moral

clarity, and the ability to remain composed in the

face of disorder. Only then can humanity

navigate not just the uncertainty of nature, but

the far more complex uncertainty created by

itself.

Preparedness as a Cultural Imperative

In an increasingly volatile world marked by

geopolitical tensions and resource insecurities,

preparedness becomes essential. Situations

resembling war—such as the ongoing tensions

involving Israel, Iran, and the United States,

Russia and Ukraine—highlight the need to think

beyond immediate reactions and toward long-

term resilience. Similarly, disruptions in

essential supplies such as LPG and petroleum

products expose the vulnerabilities embedded

within modern systems.

Preparedness operates at multiple levels:

Individual Preparedness : At the most basic

level, individuals must cultivate awareness of

survival strategies—ensuring access to food,

water, and alternative energy sources. Equally

important is psychological readiness: the ability

to remain calm, rational, and adaptive in times of

crisis.

Community Preparedness : Communities

form the backbone of resilience. Local support

systems, resource-sharing mechanisms, and

decentralized decision-making can significantly

reduce the impact of systemic disruptions. Social

cohesion and mutual trust become decisive

factors.

Institutional Preparedness : Institutions

such as the National Disaster Management

Authority play a crucial role in planning and

coordination. However, their effectiveness

depends on public participation, trust, and

efficient communication systems. Preparedness,

therefore, is not merely about infrastructure—it

is about cultivating a societal culture of

readiness.

Countries living under constant threat, such

as Israel, often develop what may be termed a

“preparedness mindset,” where citizens are

trained, informed, and psychologically

conditioned to respond to crises. This cultural

dimension of preparedness is perhaps more

important than any technological solution.

Energy Vulnerability: The Hidden Fragility

One of the most critical vulnerabilities of

modern civilization lies in its energy

dependency. Contemporary societies rely heavily

on centralized fossil fuel systems—LPG, petrol,

and diesel—creating a fragile network where

disruption in one region can trigger global

consequences. The potential shortage of

petroleum products due to geopolitical conflicts

reveals two key structural issues:

Energy Dependency : Modern life is deeply
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intertwined with fossil fuels. Transportation,

cooking, industry, and agriculture all depend on

them. This centralized dependency creates

systemic fragility.

Loss of Redundancy : Traditional systems,

though less efficient, were more resilient. Fuels

such as firewood, coal, and kerosene provided

fallback options. Today’s optimized systems

prioritize convenience and efficiency, often at the

cost of resilience. This reflects a fundamental

trade-off: efficiency versus resilience.

The Limits of Technological Substitutes

At first glance, electrification appears to

offer a solution. Appliances such as induction

stoves, rice cookers, and electric kettles could

replace fossil fuel-based cooking. However, this

transition introduces new challenges:

A massive surge in electricity demand

* Potential failure of grid infrastructure

under stress

* Increased energy inequality

Thus, technological solutions often shift the

problem rather than resolve it. Electric cooking

replaces fuel dependency with grid dependency.

Solar energy presents another promising

alternative. In regions with abundant sunlight—

such as Rajasthan, Gujarat, Maharashtra, and

parts of southern India—solar cookers can be

effective. However, practical constraints remain:

weather variability, long cooking times, and

urban limitations reduce their universal

applicability. These limitations highlight an

important insight: resilience does not lie in a

single solution, but in diversity of solutions. A

hybrid approach—combining solar, electric,

decentralized fuels, and community kitchens—

may offer a more sustainable path.

Urban Fragility and Rural Adaptability

The contrast between urban and rural

systems further illustrates modern

vulnerabilities. Urban areas, despite their

technological advancement, are highly

dependent on supply chains and lack

adaptability. Rural areas, on the other hand, often

retain traditional knowledge and access to

biomass resources, making them more resilient

in certain contexts, though economically weaker.

This creates a paradox: the more advanced a

system becomes, the more fragile it may be

under stress.

War, Perception, and Psychological Stability

War is often imagined as a physical

confrontation—armies advancing, weapons

clashing, territories changing hands. Yet, in

reality, war begins much earlier and operates far

deeper. It is as much a psychological

phenomenon as it is a material one. Even the

mere possibility of conflict can unsettle societies,

triggering panic buying, hoarding, market

distortions, and social unrest. Fear spreads

silently, often faster than any weapon, shaping

human behavior in profound ways. In such

circumstances, effective communication

becomes critical, as governments must carefully

balance between preventing panic and avoiding

false reassurance.

At the extreme end of this spectrum lies the

possibility of nuclear conflict—what may be

called the “atomic danger”, a collective danger

that is, in truth, a nightmare haunting modern

civilization. This is not merely a strategic or

military concern; it is a deeply embedded

psychological archetype that reflects humanity’s

awareness of its own destructive potential. The

memory of the Atomic bombings of Hiroshima

and Nagasaki stands as a stark and enduring

reminder of what nuclear weapons can do.

However, these events, devastating as they were,

represent only a fraction of the destructive

capacity of modern nuclear arsenals. Today’s

weapons are exponentially more powerful,
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capable of annihilating entire cities within

moments. This introduces a new dimension to

human fear—the fear of instant, total erasure.

Unlike conventional wars, where destruction

unfolds over time, nuclear war compresses

everything into seconds. Decisions are made in

minutes, and consequences are irreversible.

Yet, the terror of nuclear war does not end

with the explosion. In many ways, the aftermath

is even more disturbing. Radiation, an invisible

and insidious force, continues to harm long after

the initial blast. It contaminates land, water, and

air, causing prolonged suffering through

radiation sickness and genetic damage that can

persist across generations. This invisibility

makes nuclear destruction uniquely terrifying;

the enemy cannot be seen, touched, or easily

escaped.

Organizations such as the World Health

Organization may provide frameworks and

guidelines for emergency response, but the scale

of a nuclear catastrophe would likely overwhelm

all existing systems. Healthcare infrastructures

would collapse, supply chains would

disintegrate, and coordinated global response

would become nearly impossible. The very

mechanisms designed to protect humanity would

be rendered ineffective. Perhaps the most

haunting aspect of the atomic danger is the

prospect of a slow and irreversible collapse of

civilization. Beyond immediate destruction lies

the possibility of a “nuclear winter,” where

smoke and debris block sunlight, drastically

reducing global temperatures and disrupting

agriculture. Food shortages, economic

breakdowns, and ecological damage could

follow, pushing humanity into a prolonged crisis.

In this scenario, the end does not come swiftly

but unfolds gradually, marked by suffering,

scarcity, and uncertainty.

This uncertainty is central to the

psychological impact of nuclear war. There is no

real precedent for a full-scale modern nuclear

conflict, no reliable models for recovery, and no

clear vision of what comes after. As a result, fear

is shaped not only by known facts but by

imagined futures—often far more terrifying than

reality itself. The atomic nightmare thus becomes

a powerful force, influencing human thought,

policy, and behavior. In such a fragile context,

communication assumes immense importance.

Governments and institutions must navigate a

delicate path: too much alarm can incite panic

and chaos, while excessive reassurance can

erode public trust. The challenge lies in fostering

awareness without fear, preparedness without

hysteria. Honest, transparent, and measured

communication can help build resilience in

societies facing uncertainty.

Philosophically, the atomic nightmare

presents a profound paradox. Nuclear technology

represents one of humanity’s greatest scientific

achievements, yet it also embodies its greatest

existential threat. It compels us to question

whether human wisdom has evolved at the same

pace as human capability. The power to destroy

has outstripped the maturity required to wield it

responsibly. And yet, there is a subtle, hopeful

dimension to this narrative. The very fear of

nuclear annihilation has acted as a restraint,

discouraging large-scale conflicts between

nuclear powers. Collective memory,

international treaties, and the understanding of

mutual destruction have so far prevented

catastrophe. In this sense, the atomic danger is

not only a nightmare but also a warning—a

signal urging humanity toward cooperation,

dialogue, and wisdom. Ultimately, the atomic

nightmare reflects the dual nature of human

existence: our capacity for creation and

destruction, for reason and impulse. It challenges

us to rise above fear and to ensure that our

scientific progress is guided by ethical

responsibility. For in recognizing the depth of
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this nightmare, we may yet find the resolve to

prevent it from ever becoming reality.

Geopolitical Complexity and Systemic

Risks

Modern conflicts are deeply interconnected

with global systems. For instance, Iran’s nuclear

facilities, often located in fortified and

mountainous regions, are designed to withstand

conventional attacks. This creates strategic

ambiguity: while complete destruction may be

difficult, any escalation could trigger wider

regional conflicts, energy crises, and global

economic instability.

The real danger lies not only in direct

damage but in cascading effects—chain

reactions that destabilize interconnected systems.

Social Cohesion: The Ultimate Determinant

In times of crisis, the strength of a society is

measured not by its technological sophistication,

but by its social cohesion. History consistently

shows that communities with strong trust,

collective responsibility, and ethical leadership

withstand crises far better than those with

abundant resources but weak social bonds.

Preparedness, therefore, must be understood as a

cultural and ethical construct as much as a

technical one.

Conclusion: From Vulnerability to

Resilience

Human civilization today stands at a critical

juncture, where its greatest strengths have

paradoxically become its most significant

vulnerabilities. Technological advancement has

brought unprecedented convenience, efficiency,

and connectivity, while global interdependence

has linked nations in complex networks of trade,

communication, and shared progress. Yet, these

very achievements have also made modern

society more sensitive to disruptions, where a

disturbance in one part of the world can cascade

rapidly across systems, economies, and

communities.

It is neither realistic nor desirable to envision

a world free from uncertainty. Crises—whether

natural, technological, or human-made—are an

inevitable aspect of an evolving civilization. The

challenge, therefore, is not to eliminate

uncertainty, but to cultivate resilience. This calls

for a conscious and strategic rethinking of how

societies are structured and sustained.

Diversified energy systems can reduce

overdependence on singular sources, while local

self-reliance can strengthen communities against

global shocks. Equally important is the

cultivation of public awareness, which enables

informed and responsible responses in times of

crisis. Strong and trustworthy institutions form

the backbone of stability, and social unity

ensures that societies respond collectively rather

than fragment under stress.

At a deeper level, resilience demands a

fundamental shift in our developmental

philosophy. Progress must be tempered with

prudence, ensuring that growth does not outpace

sustainability or preparedness. Efficiency, while

desirable, must not come at the cost of

robustness, and power—whether technological,

economic, or political—must always be guided

by responsibility. These are not merely policy

choices, but ethical imperatives that define the

character of a civilization.

Ultimately, the future of humanity rests on a

profound and unavoidable question: are we

building a society capable of withstanding

shocks and adapting to uncertainty, or one so

finely optimized for stability that it risks collapse

under pressure? The answer to this question will

determine not only our survival, but the quality

and continuity of human progress itself.

- Sharad Kale

sharadkale@gmail.com



{dkmZYmam$&&$E{àc 2026$&&$11

Prologue

Human civilization has progressed through

the expansion of sensory communication. From

spoken language to written text, from telephones

to video calls, we have continuously extended

our ability to see and hear across distances

through a gadget that can fit on our palm.

Mobile! Yet, one vital sense remains largely

absent from this technological evolution—the

sense of smell. The emerging concepts of tele-

smelling and the quantum e-nose represent an

effort to fill this gap, opening new dimensions in

science, healthcare, and human experience. The

sense of smell, though often taken for granted,

represents one of the most intricate and

fascinating sensory systems in the human body.

In the earlier discussion titled From Molecule to

Memory, we explored how a simple odour

molecule travels from the external environment

into the human brain, ultimately becoming a

perception, a memory, or even an emotion.

Building upon that foundation, an even more

intriguing question emerges: can smell be

digitized, transmitted, and recreated elsewhere,

much like sound and images?

At first glance, the idea of “tele-smelling”

may appear whimsical or even absurd. Yet,

modern science suggests that it is not entirely

beyond the realm of possibility. The journey of

smell begins with a simple act—the sniff. When

we inhale, volatile molecules enter the nasal

cavity and interact with specialized receptors in

the olfactory epithelium. Traditionally, this

interaction was explained through the “lock-and-

key” model, where the shape of a molecule

determines its compatibility with a receptor.

However, recent scientific insights introduce a

more profound mechanism involving Quantum

Tunneling, a phenomenon rooted in Quantum

Mechanics. 

A human nose can distinguish over 1 trillion

different odours. To digitize that, we need a

“chemical alphabet” much bigger than the 26

letters we use for writing!

The Quest for Tele-Smelling and the

Quantum E-Nose

Tele-smelling refers to the ability to capture,

transmit, and reproduce odours over a distance,

not transporting the same molecules, much like

sound or images are transmitted today. We can

easily digitize sight and sound because they

operate on a linear scale. Light is an

electromagnetic wave, a part of visible spectrum

of wavelengths (Red to Violet). I need not

elaborate how pictures or video are teleported, a

century old technology. Similarly for sound, it is

audible part of longitudinal wave (disturbance)

spectrum falling between 20 Hz to 20 kHz.

 Q: Why it is difficult to teleport the smell?

Ans: There is no “linear” scale for smell. It

involves thousands of different molecules with

unique shapes and vibrational frequencies. Non-

linearity!! Unlike vision and hearing, which are

Wake Up and Smell the Data :

The Future of Tele-Smelling

Mr. Sanjay Jahagirdar

SEAC Member, DoEF&CC, Govt. of Goa
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governed by relatively linear and well-defined

physical parameters such as wavelength and

frequency, smell operates in a highly non-linear

and multidimensional chemical space.

 Yes, scientist love challenges. They can

discover an order in disorder (Chaos)! To turn

this Sci-fi idea into reality, a new research field

has emerged i.e. Olfactive Digitization. Children

you can stretch your imagination and easily

conceptualize the process of teleporting smell

from your mobile hand set to friend’s handset.

Just you must draw parallel with transmission of

light (pictures or video) or sound (audio), first

converted into electric signal and then guided

with lightening speed. In case of video, camera

records the scene on photodetectors and

converted in to digitalized signal and at the

receiver’s end this signal is projected on

photoemitters. To send the black and white

images, electronic hard ware is simple, as we

must use bright and contrast, as far as coloured

images are concerned, we need three primary

colours. (Which are these primary colours?)

To build an effective E-Nose, you need three

specific components that mirror the human

biology we have discussed: The biological sensor

- olfactory epithelium must be replaced by ‘some

kind’ of sensory Array. (Lot of research potential

in the future, my dear children!)

To make a truly “human-like” nose,

researchers are looking at Graphene-based Field-

Effect Transistors (GFETs). (Why electronic

device transistor is a suitable device for this.

Why not diode or BPT? Children I am aware that

this question is out of syllabus at present. I want

you to remember this question and you will be

able to answer when you study electronics in XII

standard.) These devices can potentially detect

the “Inelastic Electron Tunneling” (the

vibrations) we discussed in the previous article.

These sensors react to specific chemical bonds,

changing their electrical resistance when a

molecule lands on them.   

We must look for one more hardware like,

the olfactory bulb that serves as a relay and

processing centre. The “raw data” from the

sensors will be very messy, if you step in Panaji

market, you get all the smells from flowers to

that of fish! I know there are futuristic techno

savvy students, who would suggest to use Pattern

Recognition Algorithms, buzz word in image

processing, to compare the electrical thumbprint

of the new scent against a database of known

smells.

Finally, the Digital Output i.e. Once a

particular smell is identified, the smell is

converted into a digital code (e.g., Compound

429: Scent of Sandalwood, do not take it as

reality, we are still in world of Sci-Fi).

Complementing this idea is the development

of the quantum e-nose, a highly sensitive device

designed to detect and distinguish smells with

remarkable accuracy. Not the entire ‘spectrum of

smells’ but sharp ‘spikes’ of a particular

molecule. Unlike conventional electronic noses,

which rely mainly on chemical interactions,

quantum e-noses are inspired by principles of

Quantum Mechanics i.e. quantum tunnelling.

Relevance of the digital sniff

The need for such technologies becomes

evident when we consider their applications in

healthcare. The human body often emits specific

odours in response to diseases. Conditions such

as Parkinson’s Disease and Diabetes Mellitus are

known to produce subtle but detectable changes

in body odour. A quantum e-nose, with its

heightened sensitivity, could identify these

changes at an early stage, enabling timely

diagnosis. When combined with tele-smelling,

such diagnostic capabilities could be extended to

remote and underserved areas, making healthcare

more accessible and preventive in nature.

 Environmental protection is another critical

area where tele-smelling and quantum e-noses
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can play a transformative role. Industrialization

has increased the risk of toxic gas leaks and

pollution. Many hazardous substances have

distinct odors, but human detection is often too

slow or unsafe. A network of quantum e-noses

could continuously monitor the environment,

detect even trace amounts of harmful chemicals,

and transmit alerts in real time. This would

significantly reduce the likelihood of large-scale

environmental disasters and improve public

safety.

In the domain of food safety and quality

control, smell is a primary indicator of freshness

and contamination. However, in a globalized

supply chain, food often travels long distances

before reaching consumers. Tele-smelling

systems could allow experts to assess the quality

of food products remotely, ensuring that only

safe and fresh items reach the market. Similarly,

in agriculture, these technologies could help

detect plant diseases, soil conditions, and even

the health status of livestock through subtle odor

changes, thereby supporting more efficient and

sustainable farming practices.

Astronauts report that outer space smells like

burnt steak and hot metal. With tele-smelling,

you could experience the “Aroma of the Abyss”

from your living room.

The importance of tele-smelling extends

beyond practical applications into the realm of

human experience and communication. Modern

virtual reality systems have made great strides in

visual and auditory immersion, yet they lack the

richness provided by smell. The inclusion of

olfactory information could make virtual

environments far more realistic and emotionally

engaging. Imagine experiencing the fragrance of

a forest, the aroma of food, or the scent of rain

while participating in a virtual setting. Such

advancements would redefine digital interaction

and bring it closer to real-life experiences.

Imagine you are watching movie in Inox, say

Lagan, villagers are desperately waiting for the

rains. They are pleading to clouds to provide the

rain through a song, the visuals and Dolby

surround sound makes us witness that moment

and suddenly theatre is filled with smell of the

first rain!

Epilogue

In the present era, the relevance of tele-

smelling and the quantum e-nose is rapidly

increasing due to the growing complexity of

human life and technological dependence. As

societies become more urbanized and

industrialized, the risks associated with

pollution, food contamination, and undetected

health conditions are also rising. In such a

context, technologies that can sense and interpret

chemical signals with high precision are not just

desirable but essential. Moreover, in a world that

is increasingly moving toward remote

interactions—whether in healthcare, education,

or commerce—the ability to transmit sensory

information like smell adds a new dimension of

authenticity and reliability. The integration of

quantum-level sensing, rooted in Quantum

Mechanics, further enhances the accuracy and

scope of these systems, making them highly

relevant for future scientific and societal needs.

Thus, tele-smelling and quantum e-noses are

poised to become indispensable tools in

addressing contemporary challenges while

enriching human experience in an interconnected

world.

From a scientific perspective, the

development of quantum e-noses also addresses

a deeper intellectual need. The sense of smell

remains one of the least understood human

senses. Exploring quantum-based mechanisms of

olfaction could bridge gaps between physics,

chemistry, and Neuroscience. This
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interdisciplinary research may not only lead to

better technologies but also enhance our

understanding of how the brain interprets sensory

information.

Despite their immense potential, these

technologies face significant challenges. The

digitization of smell is inherently complex, as

odors are composed of numerous volatile

compounds. Creating a standardized system to

encode and reproduce smells is a formidable

task. Additionally, ethical concerns related to

manipulation of sensory experiences and issues

of cost and accessibility must be carefully

addressed.

The quest for tele-smelling and the quantum

e-nose represents a natural progression in

humanity’s attempt to extend its sensory

boundaries. These innovations are not merely

futuristic ideas but essential tools with wide-

ranging applications in healthcare,

environmental safety, food security, and

immersive communication. Some “Master

Perfumers” have their noses insured for millions

of dollars. If we perfect the Quantum E-Nose,

we could essentially “clone” their expertise into

a smartphone.

 By integrating the sense of smell into the

digital and scientific landscape, we move closer

to a more complete and enriched understanding

of the world around us.

- Sanjay Jahagirdar

sanjayjahagirdar2012@gmail.com
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In the grand orchestra of life, vitamins are

the quiet performers—needed only in trace

amounts, yet absolutely indispensable. Without

them, even a diet rich in carbohydrates, proteins,

and fats becomes incomplete, and the body

begins to falter in subtle yet devastating ways.

The story of vitamins is not merely a scientific

journey; it is a fascinating narrative of human

curiosity, accidental discoveries, life-saving

insights, and the gradual unveiling of nature’s

hidden biochemical treasures.

Although vitamins are required only in very

small amounts in a balanced diet, they are

considered very essential. There are many types

of vitamins, and their names are represented

using simple English letters such as A, B, C, D,

E so that common people can easily understand

them.In fact, the scientific truth that vitamins are

necessary components of our diet became known

to humans only about 100–150 years ago. During

the last century, many scientists made efforts to

understand different vitamins, their structure, and

their functions. Through these efforts, nearly one

and a half dozen Nobel Prizes have been awarded

to scientists working in this field.There are many

interesting stories about how various vitamins

were discovered, how their usefulness was

identified, and how they were named. The history

of vitamin discovery is essentially the history of

diseases caused by their deficiency.

Beginning of Vitamin Research

The story of vitamin discovery begins with

the Polish scientist Casimir Funk. Due to his

fundamental research in this field, he is regarded

as the “father of vitamin therapy.” Initially, it was

believed that only carbohydrates, proteins, and

fats were necessary in the human diet. However,

Funk was the first to experimentally study the

relationship between certain trace components in

food and the human body.

Discovery : Chance and Effort

Discoveries often happen by chance, but

research requires great effort. In the journey of

vitamin discovery, both played important roles.

Casimir Funk identified a substance called

“thiamine” and experimentally demonstrated its

connection with the disease beri-beri. Since this

substance was essential for life (vital) and

belonged to the amine group, the term “vitamin”

was coined by combining “vital” and “amine.”

However, Funk’s attention was drawn to this

subject due to a scientific paper by Christiaan

Eijkman.

Eijkman’s Observations

Christiaan Eijkman, a Dutch scientist, was

working in Jakarta (Indonesia) during the time of

Dutch colonial rule. While conducting

experiments on chickens, he observed that

chickens fed polished rice developed symptoms

similar to beri-beri. From this, he concluded that

the outer layer of rice (bran) contained an “anti-

beri-beri factor” that counteracted the effects of

a starchy diet. This observation was further

supported by findings of prison officer A. G.

Vitamins : Tiny Molecules,

Immense Power

Dr. Madhusudan Joshi
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Vorderman, who noted that prisoners consuming

polished rice were about 300 times more likely

to develop beri-beri than those consuming

unpolished rice.

Thus, it was inferred that the absence of rice

bran in the diet caused the disease. However,

Eijkman initially misunderstood the

mechanism—he believed that the starch in rice

was toxic and the bran acted as an antidote. This

confusion delayed the correct understanding of

beri-beri for nearly two decades.

Funk’s Breakthrough

Building upon Eijkman’s work, Casimir

Funk began systematic research. He conducted

experiments to separate various components

from rice bran.

During this process, he identified a substance

containing an amine structure. When this

isolated component was given to patients

suffering from beri-beri, it cured the disease.

Since this substance was vital for life and

chemically an amine, it was named a vitamin.

This particular substance was later identified as

thiamine (Vitamin B
1
), which Funk described as

the “anti-beri-beri factor.”

Naming of Vitamins

Funk’s revolutionary discovery triggered a

wave of research to identify other essential trace

nutrients in food. As more such substances were

discovered, a naming system was needed. It was

decided to use simple English letters such as A,

B, C, etc. However, discoveries progressed so

rapidly that many compounds were grouped

under Vitamin B itself. Therefore, subcategories

like B
1
, B

2
‚ etc., were introduced. Additionally,

vitamins were broadly classified based on their

solubility:

* Water-soluble vitamins

* Fat-soluble vitamins

Vitamin B
3
 (Niacin) and Pellagra

While proving that thiamine (Vitamin B
1
) is

essential to prevent beri-beri, Casimir Funk

discovered another important nutrient from rice

bran—Vitamin B
3
 (niacin). However, he could

not establish its exact role in nutrition or identify

the disease caused by its deficiency.

Interestingly, niacin had already found use in an

entirely different field—the glamorous world of

photography. It had been chemically synthesized

in laboratories as early as 1867. About 45 years

later, in 1912, Funk isolated it from rice bran.

Later, German scientists showed that nicotinic

acid was present in yeast and rice polishing, but

no one suspected its connection with human

health. Thus, Vitamin B
3
 existed unnoticed in

nutrition—‘‘present, yet misplaced.” Its

importance was finally recognized through the

disease Pellagra. Pellagra mainly affected

undernourished populations whose diet relied

heavily on maize. With the Industrial Revolution,

changes in food processing removed natural

micronutrients, leading to an increase in pellagra

even in developed societies like the United

States. Because of its severe symptoms, pellagra

was initially believed to be an infectious disease.

Joseph Goldberger’s Contribution

The link between diet and pellagra was

established by Joseph Goldberger. Through

experiments on prisoners, he modified their diets

and observed:

Prisoners eating meat and dairy did not

develop pellagra

Those consuming mainly maize lacked a

protective dietary factor

Goldberger successfully treated affected

prisoners using Vitamin Bƒ supplementation. His

work led to major changes in food processing

and recommendations to fortify grains to prevent

deficiency.

Vitamin C and Scurvy: A Maritime Story

Human lifestyle and diet often give rise to

new diseases—and new discoveries. During long

sea voyages from the 15th century onward,

sailors survived on preserved meat and bread,
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leading to severe nutritional deficiencies. More

than half of the sailors often died during such

expeditions. A major disease among sailors was

Scurvy. Although citrus fruits like lemon, amla,

and mango were commonly consumed in tropical

countries like India, it took nearly 200 years to

establish their connection with scurvy. This

discovery began with James Lind, who

conducted one of the earliest clinical trials in

1747. He tested various substances on sailors

suffering from scurvy and found that citrus fruits

were effective. However, he could not

immediately establish the exact cause, so his

findings remained limited for some time.

Adoption in the British Navy

Due to the high death rates, the British Navy

eventually took action. Under the influence of

Gilbert Blane, lemon juice was introduced into

sailors’ diets.

A remarkable demonstration occurred in 1793

when ships supplied with preserved lemon juice

completed a 19-week voyage without stopping—

and without scurvy cases. By 1797, scurvy had

virtually disappeared from naval hospitals. This

led to the concept of a “nautical diet” and marked

a major victory over the disease.

Discovery of Vitamin C

Although Lind showed the effectiveness of

citrus fruits in 1747, the active component was

identified much later. In the 1930s, Albert Szent-

Györgyi isolated ascorbic acid (Vitamin C) and

demonstrated its antioxidant and anti-scurvy

properties. He received the Nobel Prize in 1937.

Later, Hans Krebs explained the energy

production cycle in the body (Krebs cycle),

further advancing biochemical understanding.

Interestingly, Vitamin C deficiency is rare in most

animals because they can synthesize it

themselves—except humans, guinea pigs, and

bats.

A Historical Reflection

Although citrus fruits were known in regions

like India, their nutritional importance was not

fully utilized by European sailors. Fruits like

amla, mango, and guava are rich in Vitamin C,

and their proper use could have prevented many

deaths. Thus, small dietary components may

have played a significant role in strengthening

naval power and, indirectly, the rise of empires

like the British and Dutch.

Vitamin A : The Beginning of Fat-Soluble

Vitamins

Vitamin names follow the alphabetical order

A, B, C, etc. While B and C have rich discovery

stories, Vitamin A also has an interesting history.

When milk is boiled, a layer of cream forms.

In processed dairy milk, this layer appears

slightly yellow due to added Vitamin A. Vitamin

A is fat-soluble and plays multiple roles in the

body.

Discovery of Vitamin A

In the 1880s, Nikolai Lunin showed that milk

contains an unknown essential nutrient. François

Magendie observed that deficiency of this factor

caused eye damage. Carl Socin suggested that

egg yolk contains a fat-soluble growth factor.

Frederick Gowland Hopkins proposed the

concept of “accessory food factors.” Further

research by scientists like: Elmer McCollum,

Marguerite Davis, 

Thomas Osborne and Lafayette Mendel led

to the identification of this substance as a fat-

soluble factor. Finally, in 1920, it was officially

named Vitamin A. In 1932, Paul Karrer

described its chemical structure.

The Chemistry Behind Vitamins

At their core, vitamins are organic molecules

with diverse chemical structures, each uniquely

designed to perform specific biological

functions:

Vitamin A (Retinoids) Chemically, Vitamin

A includes compounds like retinol, retinal, and

retinoic acid. These molecules possess long

hydrocarbon chains with conjugated double
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bonds, allowing them to participate in light

absorption and vision.

Vitamin B Complex

This group includes structurally diverse

molecules:

Vitamin B
1
•(Thiamine) – contains a thiazole

and pyrimidine ring, essential in carbohydrate

metabolism.

Vitamin B
3
 (Niacin) – chemically nicotinic

acid, a simple pyridine derivative, crucial for

forming NADz /NADPz  coenzymes.

Vitamin C (Ascorbic Acid)

A small, water-soluble molecule with strong

reducing (electron-donating) ability, making it a

powerful antioxidant.

Vitamin D (Calciferol)

Structurally derived from cholesterol, it

behaves more like a hormone than a vitamin and

is synthesized in the skin under sunlight.

Vitamins as Antioxidants: Protectors at the

Molecular Level

One of the most remarkable modern

discoveries is the role of vitamins as

antioxidants—molecules that protect our cells

from oxidative damage caused by free radicals.

Vitamin C neutralizes free radicals in

aqueous environments like blood plasma.

Vitamin A protects cell membranes and is

vital for immune defense.

Vitamin E (though not discussed earlier)

works alongside Vitamin A in lipid membranes.

These antioxidants help reduce the risk of:

* Aging-related damage

* Cardiovascular diseases

* Certain cancers

* Neurodegenerative disorders

Latest Research and Emerging Insights

Modern science continues to reveal new

dimensions of vitamins:

Vitamin D and Immunity - Recent studies

highlight its role in regulating immune responses

and reducing inflammation, especially after

global focus during viral pandemics.

Vitamin B
3
  (Niacin) and Cellular Repair -

Niacin is now known to influence DNA repair

mechanisms and cellular aging via NADz

metabolism—an exciting area in longevity

research.

Vitamin A and Gene Expression - Retinoic

acid regulates gene transcription, influencing

embryonic development and cell differentiation.

Vitamin C in Therapy - High-dose Vitamin C

is being explored for its potential role in

supportive cancer therapy and immune

modulation.

A Deeper Perspective on Their Importance

What began as an attempt to understand

mysterious diseases like beri-beri, pellagra, and

scurvy has evolved into a sophisticated

understanding of biochemical regulation and

cellular protection. Vitamins are not merely dietary

requirements–they are cofactors, regulators,

antioxidants, and even hormone-like messengers.

Lessons from History and Science

The history of vitamins teaches us a profound

lesson: sometimes, the smallest components of

life hold the greatest significance. From sailors

unknowingly dying of Scurvy on long voyages,

to prisoners suffering from Pellagra, humanity

paid a heavy price before understanding these

invisible nutrients. Yet today, with all our

scientific advancement, nutritional imbalance

still persists—not due to ignorance, but often due

to neglect. In a world striving for technological

greatness, the humble vitamin reminds us that

true health lies in balance, awareness, and

respect for nature’s subtle design. These tiny

molecules, though unseen, continue to sustain

life, protect our cells, and quietly shape the

destiny of human civilization.

- Dr. Madhusudan Joshi

sudanaronda@gmail.com
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M§Ðm EŠg-ao AdH$mer` Xþ{~©UrÀ`m g§X^m©V ZwH$VoM
Ho$bo Jobobo ho EH$ emoY àH$meZ Amho - ho à_wInUo VrZ
à{V_m{MÌm§Mo Amho. àË`oH$ IJmobr` à{V_m Am{U Ë`m§Mo
gmo~V {Xbobo dU©Z AmYr nmhÿ...

Ñí` dU©Z : "EMS>r 61005' `m Vmè`m^modVrMo
IJmobdm`w_§S>b M§Ðm Xþ{~©Urer gb¾ Agboë`m, 18
\o$~«wdmar 2026 amoOr à{gÕ Pmboë`m `m àH$meZmV, VrZ
_w»` à{V_m AmhoV. àË`oH$ à{V_m "EMS>r 61005'
ZmdmÀ`m EH$m VéU Vmè`m^modVr Agboë`m dm`w_§S>bmMm
doJim AZw^d XoVo. "EMS>r 61005' hm Vmam "npßng'
åhUOo "A[aÌ' `m VmaH$mg_yhmVrb EH$ Vmam Amho.
~¥hX²bwãYH$mÀ`m (ì`mY Vmè`mÀ`m) X{jU-n{ü_oH$So>
Am{U AJñË` Vmè`mÀ`m n{ü_oH$So> EH$m Zm¡H$merfm©gmaIr
`m VmaH$mg_yhmMr AmH¥$Vr _mZVmV. `oWo AgUmè`m `m
Vmè`mMo ho "IJmobdm`w_§S>b' åhUOo dm`y Am{U
Yy{bH$Um§Zr ^abobm, gm¡admVmZo qH$dm Vmè`mVyZ ~mhoa
nS>Umè`m VmaH$s`-dmè`mZo Am{U {dÚwV^mamZo Am`Zr^yV
Pmboë`m H$Um§Zr ^abobm-CS>Umam ~wS>~wS>m Amho.
Am§VaVmaH$s` AdH$memVyZ {\$aVmZm, T>H$bbm OmVmZm `m
Vmè`m^modVr ho dm`y Am{U YyiM Ë`mbm AmdaU KmbV,
ì`mnV OmV hm ~wS>~wS>m V`ma H$aVmV.

`m àH$meZmV, {MbrVrb "goamo Q>mobmobmo' B§Q>a-
A_o[aH$Z doYemioVrb EH$ Ñí` àmaUmVrb (Am°pßQ>H$b)
à{V_m Ë`mÀ`m Vmam joÌmÀ`m g§X^m©V "EMS>r 61005'
Xe©dVo. `oWo hm Vmam EH$ M_H$Umam, nm§T>am q~Xÿ åhUyZ
{XgVmo, Omo g_mZ Am{U bhmZ AmH$mamÀ`m BVa
M_H$Umè`m q~Xÿ§Zr doT>bobm {XgVmo. hr à{V_m {Zù`m,
nm§T>è`m, gmoZoar, {haì`m Am{U bmb a§JmÀ`m N>Q>m§_Ü`o
àH$memÀ`m {R>nŠ`m§Zr nyU©nUo ^abobr Amho. `m A§Vamda,
EH$m àH$mer` {ZarjUmV, Vmè`mMo ho dm`w_§S>b ñnï> {XgV
Zmhr.

Xþgar à{V_m EH$ g§{_l à{V_m Amho, Or h~b_Yrb

BÝ\«$maoS> {dXm (So>Q>m) Am{U M§Ðm EŠg-ao doYemioVrb
EŠg-ao {dXm (So>Q>m) dmnê$Z "EMS>r 61005'Mm "ŠbmoO-
An' gmXa H$aVo. `oWo JmobmH$ma Vmè`mMm, nm§T>am EŠg-
ao àH$memZo COiUmam, EH$ VoOñdr Jm^m {XgVmo Amho. `m
nm§T>è`m Jmä`mbm doT>Umar Or EH$ àH$maMr {ZAm°Z Om§^ir
M_H$ {XgVo; Vo Amho Ë`m Vmè`m^modVrMo dm`w_§S>b.
"EMS>r 61005'Mo EH$ doJio d¡{eîQ>ç åhUOo {ZAm°Z
{Zù`m Q>moH$m§gh EH$ nm§T>ar, nmMamÀ`m AmH$mamMr eonQ>r,
Or doJmZo {\$aUmè`m Vmè`mÀ`m _mJo nS>V OmVo. hr eonQ>r
Vmè`mÀ`m {Z{_©VrZ§Va _mJo am{hbobr YwirMr gm_J«r Amho.
eonQ>rÀ`m nmMargma»`m qH$dm bhmZ n§Im§À`m AmH$mam_wio
IJmobemñÌkm§Zr AdaŠV (BÝ\«$maoS>) Xþ{~©UtÛmao Ë`mMr
Img hoa{Jar H$ê$Z `m Vmè`mbm Ë`mÀ`m EHy$U
{XgÊ`mdê$Z "nV§J' (_m°W) Ago Q>monUZmd {Xbo Amho.

`m àH$meZmVrb {Vgar à{V_m EH$m {MÌH$mamZo,
H$bmH$mamZo AmH¥$VrV Agboë`m IJmobdm`w_§S>imMo Ho$bobo
ho {MÌU Amho. `oWo, EH$ _moR>m, {\$H$Q> Om§^im Jmoim

gy`m©à_mUo "ho{bAmopñ\$Aa' AgUmam

Vmam {_imbm..

AmZ§X K¡gmg

`m M§Ðm Xþ{~©UrÀ`m à{V_oV n{hë`m§XmM EH$m VéU, gy`m©gmaIm Vmam
Ë`mMo g§ajH$ AmdaU qH$dm "A°ñQ´>mopñ\$Aa' CKS> H$aVmo. (à{V_m
lo` … EŠg-ao: NASA/CXC/Om°Ýg hm°n{H$Ýg `w{Zìh{g©Q>r/C.M. {bgo
Am{U BVa; BÝ\«$maoS> : NASA/ESA/STIS; Am°pßQ>H$b: NSF/NoirLab/

CTIO/DECaPS2)
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Amnë`m COdrH$Sy>Z S>mdrH$So> YwŠ`mÀ`m Vn{H$ar T>Jm_Ü`o
CS>Vmo. Om§^im M|Sy> {Zù`m ~bjoÌmZo g§a{jV Ho$bobm
{XgVmo, Omo Vn{H$ar T>J AmV OmVmZm ~mOybm T>H$bVmo.
`m {MÌmV, Om§^im M|Sy> Vmè`m^modVr Agboë`m
IJmobdm`w_§S>imMo à{V{Z{YËd H$aVmo Am{U Vn{H$ar T>J
Am§VaVmaH$s` dm`y Amho. {Zio ~bjoÌ YZwî`mÀ`m
AmH$mamMr H$_mZrgmaIr EH$ "em°H$' YŠŠ`mMr gr_maofm
Amho, EH$ dH«$ _wŠV-Va§JUmar em°H$ doìh, bmQ> Amho, Or
gwnagm°{ZH$ {d_mZmg_moê$Z àdmg H$aUmè`m "gmo{ZH$
~y_'gmaIr Amho. YZwî` em°H$ gr_maofm hr Vmè`mÀ`m
hmbMmbr Am{U AdH$memVyZ Ë`mÀ`m IJmob_§S>imÀ`m
hmbMmbr_wio V`ma hmoV AgVo. `m {MÌmV "EMS>r
61005'_Yrb dmè`mÀ`m Z_wÝ`m§Mo à{V{Z{YËd H$aUmè`m
{\$H$Q> aofm§Mr _m{bH$m Amho, na§Vw "EMS>r 61005'À`m
_mJo Am{U ~mOybm AmT>iboë`m H$Mè`mMr eonQ>r _mÌ
`mV XmIdbobr Zmhr.

`mVyZ Ambobr {MÌm§Mr _m{hVr d¡km{ZH$ {dûcofUmVyZ
Z¸$s H$m` gm§JVo, qH$dm Ë`mVyZ {ZîH$f© H$m` {ZKVmV, Vo
AmVm nmhÿ... IJmobemñÌkm§Zr "EMS>r 61005' `m
Vmè`m^modVr EH$ IJmobdm`w_§S>b, åhUOo Vmè`mÀ`m
n¥ð>^mJmdê$Z ~mhoa `oUmè`m dmè`m§_wio \w$JyZ CS>Umam OUy
EH$ ~wS>~wS>m emoYbm Amho.

gy`© AmH$meJ§JoÀ`m H|$Ðm^modVr {\$aVmo, Omo ñdV…À`m
gm¡admè`m_YyZ V`ma Ho$boë`m g§ajUmË_H$ ~wS>~wS>çmV OUy
Jw§S>mibobm AgVmo, Á`mbm "ho{bAmoñ\$sAa' Ago
åhUVmV. n{hë`m§XmM, IJmobemñÌkm§Zm EH$m naŠ`m,
gw_mao 117 àH$medf} XÿaÀ`m Vmè`m^modVr V`ma hmoUmam
AgmM g§ajUmË_H$ ~wS>~wS>m, {Xgbm Amho. gy`m©nmgyZ
gVV ~mhoa nS>Umè`m {dÚwV^m[aV H$Um§Mm àdmh
Agbobo - ho{bAmoñ\$sAa, Am§VaVmaH$s` {H$aUmoËgJm©-
{déÕ, EH$ Mw§~H$s` T>mb åhUyZ H$m_ H$aVo. {OWo ho
ho{bAmoñ\$sAa g§nVo, {VWyZ Am§VaVmaH$s` AdH$me gwê$
hmoVo, Á`m_wio Vo gm¡a_§S>imMr, qH$dm Vmè`mÀ`m "ImOJr'
ì`márMr gdm©V ~mhoarb gr_m ~ZVo.

gy`m©gma»`m Xþgè`m EH$m Vmè`m^modVr emoYbobo ho
n{hbo IJmobdm`w_§S>b Amho. gy`m©À`m ^modVr AgUmar
aMZm Ë`m Vmè`mÀ`m ^modVrhr gmaIrM {XgUmar Amho,
Á`mbm IJmobemñÌk "ho{bAmoñ\$sAa' Zmhr Va AmVm
"A°ñQ´>moñ\$sAa' Ago åhUVmV.

"EMS>r 61005'Mm AmH$ma Am{U dñVw_mZ Amnë`m
gy`m©gmaIoM Amho, na§Vw Vmo d`mZo _mÌ Amnë`m gy`m©nojm
AZoH$ AãO dfmªZr bhmZ Amho. AWm©V VéU Amho.

"EMS>r 61005'gma»`m Vmè`m§Mm Aä`mg H$ê$Z,
IJmobemñÌk gy`m©À`m CËH«$m§VrÀ`m gwédmVrbm AgUmè`m
Ë`mÀ`m gm¡admè`m§~Ôb A{YH$ OmUyZ KoD$ eH$VmV, Ë`mMr
à{V_mZo (_m°So>b) V`ma H$ê$Z Ë`mVyZ AZw_mZo H$mTy>
eH$VmV.

n{hbo IJmobdm`w_§S>b qH$dm gm¡admè`mZo V`ma
Pmbobm hm Omo ~wS>~wS>m Amho, Vmo IJmobemñÌkm§Zr
Amnë`m gy`m©À`m nojm WmoS>r bhmZ Amd¥Îmr Agboë`m
Vmè`m^modVr {Q>nbm Amho. hm emoY ZmgmÀ`m "M§Ðm EŠg-
ao doYemio'Mm dmna H$ê$Z KoÊ`mV Ambm Amho Am{U `m
ZdrZV_ àog [abrO_Ü`o Ë`mMo ho dU©Z Ho$bo Jobo Amho.

"EMS>r 61005' ZmdmÀ`m Vmè`m^modVr
IJmobdm`w_§S>b gmnS>bo, Oo n¥ÏdrnmgyZ \$ŠV 117
àH$medf} A§Vamda Amho, åhUOo ~aoM Odi Amho. "EMS>r
61005'Mo dñVw_mZ Am{U Vmn_mZ Amnë`m gy`m©BVHo$M

"nV§J' Am{U Ë`mÀ`m IJmob_§S>imMo d{Y©V Ho$bobo (Py_-BZ Ho$bobo)
Ñí` (à{V_m lo` : EŠg-ao: NASA/CXC/Om°Z hm°n{H$Ýg `w{Zìh{g©Q>r/
C.M. {bgo Am{U BVa; BÝ\«$maoS>: NASA/ESA/STIS; à{V_m à{H«$`m:
NASA/CXC/SAO/N. dmoëH$) `m à{V_oÀ`m _Ü`^mJr, EH$ M_H$Xma
nm§T>am EŠg-ao Jm^m Amho. Ë`mÀ`m g^modVmbr EH$ {ZAm°Z-Om§^ir
M_H$ Amho Or IJmobdm`w_§S>imbm {MÝhm§{H$V H$aVo.
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Amho, na§Vw gy`m©À`m AmOÀ`m d`mÀ`m gw_mao 5 AãO
dfmªÀ`m VwbZoV Ë`mMo d` \$ŠV gw_mao 100 Xebj df}
Amho. gy`m©er hr Ë`mMr g_mZVm \$ma _hÎdmMr Amho,
H$maU gy`m©bm EH$ g_mZ ~wS>~wS>m Amho, Á`mbm emñÌk
"ho{bAmoñ\$sAa' åhUVmV. "EMS>r 61005'À`m Amgnmg
IJmobdm`w_§S>bmMm emoY IJmobemñÌkm§Zm Aem g§aMZoMm
Aä`mg H$aÊ`mMr g§Yr XoVmo, Or H$Xm{MV AZoH$ AãO
dfmªnydu gy`m©_Ü`o A§V^y©V Agboë`m g§aMZogmaIrM
Agob.

"EMS>r 61005' À`m `m g§`wŠV à{V_o_Ü`o, M§ÐmMo
EŠg-ao (Om§^io Am{U nm§T>ao) h~bÀ`m BÝ\«$maoS> So>Q>mgh
({Zio Am{U nm§T>ao) EH${ÌV Ho$bo AmhoV. M§Ðm à{V_oÀ`m
_Ü`^mJr EŠg-aoMm EH$ VoOñdr òmoV àH$Q> H$aVmo, Omo
Vmè`mÀ`m IJmobdm`w_§S>bmZo doT>bobm Vmam Amho. BÝ\«$maoS>
à{V_oV Vmè`mnmgyZ Xÿa OmUmar n§ImgmaIr aMZm YwirZo
_mIbobr Amho Or Vmè`mÀ`m {Z{_©VrZ§Va _mJo am{hbr. ho
n§I AdH$memVyZ CS>VmZm _mJo gaH$bo AmhoV. _moR>o Ñí`
{Mbr_Yrb goamo Q>mobmobmo B§Q>a-A_o[aH$Z doYemioVrb
(bmb, {hadm Am{U {Zim) EH$ Am°pßQ>H$b à{V_m Amho
Á`m_Ü`o "EMS>r 61005' ho joÌ pñWV Agë`mMo Xe©dbo
Amho.

EH$m H$bmH$mamZo `m _m{hVrdê$Z V`ma Ho$boë`m
g§JUH$s` {MÌmV ho IJmobdm`w_§S>b EH$m Vmè`m^modVr
Agboë`m JmobmÀ`m ~wS>~wS>çmÀ`m ê$nmV XmIdbo Amho.
{Zù`m a§JmV YZwî`àdmh - gwnagm°{ZH$ {d_mZmg_moarb
ÜdZrÀ`m ~y_gmaIm {XgUmam - hm Vmam Am{U Ë`mÀ`m
IJmobdm`w_§S>bmÀ`m hmbMmbr_wio Omo V`ma hmoVmo, Vmo
Vmam Am{U Ë`mÀ`m VmaH$s` AdH$memV dm`yÀ`m {XeoZo
T>H$bVmo Am{U Ë`mVyZ Va§JV OmV AgVmo. _mÌ `m {MÌmV
YwirÀ`m {T>Jmè`m§À`m AmdaUm_YyZ n§I H$mhr {XgV
ZmhrV.

IJmobemñÌkm§Zr nydu "EMS>r 61005'bm "nV§J' Ago
Zmd {Xbo hmoVo H$maU n§Im§_wio Vo BÝ\«$maoS> Xþ{~©UrÛmao `m
CS>Umè`m H$sQ>H$mMo ñdê$n Xe©dVo. Iyn VéU Agë`mZo,
"EMS>r 61005'_Ü`o Ë`mÀ`m n¥ð>^mJmdê$Z ~mhoa dmhUmao
H$Um§Mo Oo dmao AmhoV Vo gy`m©À`m gÜ`mÀ`m gm¡admè`m§nojm
gw_mao VrZ nQ> doJdmZ Am{U 25 nQ> OmñV gKZ AmhoV.
ho dmao hm ~wS>~wS>m Vmè`mVyZ {ZKmboë`m Ja_ dm`yZo ^aV
Amho, Oo Vmè`m^modVr W§S> dm`y Am{U Ywit_Ü`o {dñVmaV
OmVo. ho Amnë`m gy`m©À`m dmè`mÀ`m CËH«$m§VrÀ`m
gwédmVrbm gm¡admao H$go dmJbo AgVrb `mMr EH$ g§X^©-

pIS>H$sM Amnë`mbm àXmZ H$aVo. AãOmdYr dfmªnyduÀ`m
gwédmVrÀ`m gm¡a_§S>bm^modVr H$m` Agy eH$Vo - Am{U
H$Xm{MV, VéU J«hàUmbr Ë`m§À`m d¡{œH$ n[agamV H$em
{dH${gV hmoV AmhoV `mMm {_imbobm hm n{hbm g§Ho$V
_mZbm OmV Amho.

1990À`m XeH$mnmgyZ, IJmobemñÌk gy`m©gma»`m
Vmè`m^modVr Agboë`m IJmobdm`w_§S>bmMr EImXr à{V_m
àË`jmV {Q>nÊ`mMm à`ËZ H$aV AmhoV. M§Ðm Xþ{~©Urbm
"EMS>r 61005'À`m Amgnmg Ago IJmobdm`w_§S>b
emoYÊ`mV `e Ambo, H$maU `mVbm VmaH$s` dmam
Vmè`m^modVr Agboë`m W§S> Yyi Am{U dm`y_Ü`o dmhV
AgVmZm ho Vmamdm`w_§S>b EŠg-ao V`ma H$aV Amho. Oo `m
EŠgao àmaUm§_wio Amnë`mbm {Q>nVm Ambo Amho.

`m {ZarjUm§dê$Z Ago {XgyZ Ambo Amho H$s "EMS>r
61005'À`m g^modVmbMo Am§VaVmaH$s` nXmW© gy`m©^modVr
Agboë`m nXmWmªnojm gw_mao hOma nQ> OmñV KZVoMo Amho.
ho dmVmdaU, M§Ðm Xþ{~©UrMr Cƒ-{d^oXZ j_Vm (hm`-
[aPmoë`weZ) AgUmar EŠg-ao Ñï>r Am{U `m Vmè`mÀ`m
gm{ÞÜ`mgh (Odi AgÊ`mMr pñWVr) EH${ÌV Pmë`m_wio
hm emoY eŠ` Pmbm. "EMS>r 61005'À`m g^modVmbÀ`m
`m IJmobdm`w_§S>bmMm EHy$U ì`mg n¥ÏdrnmgyZ
gy`m©n`ªVÀ`m A§VamÀ`m (EH$ IJmobr` EH$H$) gw_mao 200
nQ> (åhUOo 200 IJmobr` EH$H$ A§VamEdT>m ì`mg
AgUmam hm IJmobdm`w_§S>bmMm ~wS>~wS>m) Amho.

`m {ZH$mbm§Mo dU©Z H$aUmam EH$ emoY{Z~§Y (nona)
Om°Ýg hm°n{H$Ýg {dÚmnrR>mÀ`m "Ho$gr {bgo' `m§À`m
ZoV¥ËdmImbr "X A°ñQ´>mo{\${OH$b OZ©b'Zo àH$meZmgmR>r
ñdrH$mabm Amho.

Abm~m_m_Yrb "h§Q²g{dbo' `oWrb ZmgmMo "_me©b
ñnog âbmBQ> g|Q>a', M§Ðm EŠgao AdH$me Xþ{~©UrÀ`m
gJù`m H$m`©H«$_m§Mo ì`dñWmnZ H$aVo. "pñ_Wgmo{Z`Z
A°ñQ´>mo{\${OH$b Am°ãPìh}Q>arMo' M§Ðm EŠg-ao g|Q>a H|${~«O,
_°g°À`wgoQ²g `oWyZ {dkmZ H$m`©dmhr Am{U ~{bª½Q>Z,
_°g°À`wgoQ²g `oWyZ AdH$mer` CÈ>mU H$m`©dmhr {Z`§{ÌV
H$aVo.

A{YH$ _m{hVrgmR>r ZmgmMr A{YH¥$V do~gmBQ>, ZdrZ
nmoñQ>g, EÁ`wHo$eZ {d^mJ, Am{U "bmBìh gm`Ýg' hr
Zì`m g§emoYZmbm à{gÕr XoUmar do~gmBQ>hr Oê$a nmhmdr.

- AmZ§X K¡gmg
anandghaisas@gmail.com



{dkmZYmam$&&$E{àc 2026$&&$22

AmH$So> ~mobVmV - 6

MICR H$moS>

MoH$ pŠbA[a¨J àUmbrMm H$Um
ho_§V bmJdUH$a

AmO AmnU `wnrAm`, _mo~mBb ~±qH$J Aem
_mÜ`_m§VyZ XmoZ-VrZ pŠbH$g_Ü`o EH$m ~±H$ ImË`mVyZ
Xþgè`m ~±H$ ImË`mV n¡go AJXr ghOVoZo nmR>dVmo. Á`m
ì`ŠVrÀ`m ~±H$ ImË`mV n¡go nmR>dm`Mo AmhoV Vr ì`ŠVr
Xþgè`m ehamV Agmo H$s Xþgè`m amÁ`mV Agmo; n¡go
hñVm§V[aV H$aÊ`mMm ì`dhma AmJXr ~gë`mOmJr Ho$di
H$mhr goH§$Xm§V ImÌrbm`H$[aË`m nyU© hmoVmo. WmoS>Š`mV,
gÜ`mMm O_mZm VËH$mi {S>{OQ>b ì`dhmam§Mm Amho, Ago
åhQ>bo Va MwH$sMo R>aUma Zmhr. nU Ago Agbo Var
n¡go hñVm§V[aV H$aÊ`mMo MoH$ ho _mÜ`_ nyU©nUo H$mb~mø
Pmbobo Zmhr. emgH$s` H$m`m©b`o, Ý`m`mb`rZ ì`dhma,
_moR>çm g§ñWm Am{U H$mhr nma§n[aH$ Am{W©H$ ì`dhma
AmOhr MoH$da Adb§~yZ AmhoV. H$moUË`mhr MoH$À`m
Vimer gmYmaU XrS> g|{Q>_rQ>a OmS>rMm EH$ nm§T>am nÅ>m
AgVmo. `m nÅ>çmV H$mù`m AjamV N>mnbobo H$mhr
AmH$So> AgVmV. Ë`mn¡H$s n{hbm AmH$S>m hm ghm A§H$s
MoH$ H«$_m§H$ AgVmo Va nwT>Mo ZD$ AmH$So> EH$ {d{eï>
g§Ho$Vm§H$ Xe©dVmV. hm g§Ho$Vm§H$ åhUOoM E_Am`grAma
H«$_m§H$ AgVmo. `m E_Am`grAma g§Ho$Vm§H$mZ§Va Agbobm
ghm A§H$s H«$_m§H$ {d{eï> ImVo H«$_m§H$mgmR>r dmnaÊ`mV
`oUmam g§Ho$Vm§H$ AgVmo Am{U Ë`mZ§Va Agbobm XmoZ
A§H$s H«$_m§H$ hm ~±H$ ImË`mMm àH$ma Xe©dVmo.

E_Am`grAma àUmbr dmnamV `oÊ`mnydu MoH$
dQ>dÊ`mMr à{H$`m nyU©nUo hñVM{bV hmoVr. Ë`m H$mimV
g§JUH$ ZìhVo, ñH°$Za ZìhVo Am{U ñd`§M{bV dJuH$aU
H$aUmar `§Ì§hr ZìhVr. àË`oH$ Q>ßß`mda ~±H$
H$_©Mmè`m§H$Sy>Z à{H«$`m Ho$ë`m OmV AgV. EImÚm
ì`ŠVrZ§ MoH$ Amnë`m ~±Ho$V O_m Ho$ë`mda àW_ Ë`m
~±Ho$Vrb H$_©Mmar MoH$darb Vnerb S>moù`m§Zr VnmgV
AgV. MoH$daMr ñdmjar, a¸$_, VmarI, eãXm§V
{b{hbobr a¸$_ Am{U AmH$S>çm§Vrb a¸$_ `m§Mr
nS>VmiUr Ho$br OmV Ago. Ë`mZ§Va Ë`m MoH$da {e¸o$

_mabo OmV Am{U Vmo g§~§{YV ~±Ho$Zwgma doJdoJù`m JQ>m§V
R>odbm OmV Ago.

MoH$ Ë`mM ehamVrb Xþgè`m ~±Ho$Mm Agob, Va Ë`m
ehamVrb pŠbA[a¨J hmD$g_Ü`o Vmo nmR>dbm Om`Mm.
_moR>çm eham§_Ü`o [aPìh© ~±Ho$À`m qH$dm {Z`wŠV ~±Ho$À`m
XoIaoIrImbr pŠbA[a¨J hmD$g MmbV AgV. àË`oH$
~±Ho$Mm à{V{ZYr R>amdrH$ doir Ë`m {R>H$mUr MoH$Mo ~§S>b
KoD$Z `oV Ago. {VWo gd© ~±H$m§À`m MoH$Mr EH$_oH$m§_Ü`o
XodmUKodmU Ho$cr OmV Ago. hr à{H«$`m amoO R>am{dH$
doioV hmoV Ago Am{U Ë`mV eoH$S>mo, H$Yr hOmamo MoH$
M¸$ hmVmZo dJuH¥$V Ho$bo OmV AgV.

Aemdoir EImXm MoH$ naJmdMm Agob, Va à{H«$`m
A{YH$ doiImD$ hmoV Ago. Vmo MoH$ Q>nmbmZ§ qH$dm
Hw$[aAaÛmao g§~§{YV ehamVrb emIoH$So> nmR>dmdm
bmJm`Mm. MoH$ Ë`m ehamV nmohmoMë`mda nwÝhm {VWo
pŠbA[a¨J à{H«$`m hmoV Ago. `m g§nyU© à{H«$`obm AZoH$
{Xdg, H$Yr H$Yr H$mhr AmR>dSo>gwÕm bmJV AgV.
Ë`mH$mir AmCQ>ñQ>oeZ MoH$ hr g§km bmoH$m§Zm n[a{MV hmoVr
Am{U Ago MoH$ dQ>dÊ`mgmR>r ~±H$m§H$Sy>Z ñdV§Ì ewëH$hr
AmH$mab§ OmV Ago.

doJdoJù`m ì`ŠVr¨H$Sy>Z Ho$ë`m OmUmè`m `m à{H«$`m§_wio
MwH$m hmoÊ`mMr eŠ`Vm OmñV hmoVr. EImÚm MoH$darb
emIoMo Zmd MwH$sMo dmMbo Jobo, qH$dm MoH$ MwH$sÀ`m
~±Ho$À`m ~§S>b_Ü`o Jobm, Va Vmo naV `m`Mm Am{U hr
gJir à{H«$`m nwÝhm H$amdr bmJm`Mr. Ë`m_wioM ñWm{ZH$
~±Ho$À`m MoH$Zo {Xbobo n¡go ~±H$ ImË`mV àË`j O_m
hmoÊ`mgmR>r AZoH$ {Xdg bmJV, Va naJmdMm MoH$
AmR>dS>çm§n`ªV àb§{~V amhV Ago.

_moR>çm g§»`oZo MoH$ hmVmiVmZm H$_©MmardJm©da àM§S>
VmU `oV Ago. Am{W©H$ ì`dhmam§Mm doJ dmT>V AgVmZm
hr nÕV dmnaUo AWm©VM H$R>rU hmoVo. gwajoÀ`mhr
Ñï>rZoXoIrb hr à{H«$`m AmìhmZmË_H$ hmoVr. MoH$darb
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_m{hVr nyU©nUo _mZdr ZOaoda Adb§~yZ Agë`mZo ~ZmdQ>
MoH$ qH$dm \o$a\$ma AmoiIU§ AdKS> OmB©. VgoM, àË`j
H$mJXr MoH$ EH$m {R>H$mUmhÿZ Xþgè`m {R>H$mUr OmV
Agë`mZo MoH$ Jhmi hmoUo, a¸$_ O_m hmoÊ`mg Cera hmoUo
`m§gma»`m g_ñ`m dma§dma KS>V AgV.

`m gd© AS>MUt_wio ~±qH$J àUmbr A{YH$ doJdmZ,
AMyH$ Am{U `§ÌmYm[aV H$aÊ`mMr JaO àH$fm©Z§ OmUdy
bmJbr. Xþgè`m _hm`wÕmZ§Va ~±qH$J ì`dhma PnmQ>çmZo
dmT>bo. MoH$ dQ>{dÊ`mMr à{H«$`m _mZdr nÕVrZo H$aUo
Ooìhm AeŠ` dmQy> bmJbo Voìhm A_o[aHo$V MICR åhUOoM
Magnetic Ink Character Recognition `m àUmbrÀ`m
dmnamMr gwédmV gd©àW_ H$aÊ`mV Ambr. Amnë`m XoemV
1986 gmbr, ^maVr` [aPìh© ~±Ho$À`m nwT>mH$mamZo hr
àUmbr ñdrH$mabr Jobr. gwédmVrbm _w§~B©, {X„r, MoÞB©
`m§gma»`m _moR>çm _hmZJam§_Ü`o MICR AmYm[aV MoH$
pŠbA[a¨J gwê$ Pmbo Am{U Z§Va g§nyU© XoemV hr àUmbr
{dñVmabr Jobr.

MoH$À`m Vimer Agboë`m nm§T>è`m nÅ>çm_Ü`o
E_Am`grAma g§Ho$Vm§H$ {b{hbobm AgVmo. `m nÅ>çmV
{b{hboë`m AmH$S>çm§Mo {ZarjU Ho$bo Va doJdoJù`m
g§»`oV A§H$ Agbobo Mma AmH$So> Amnë`mbm {XgVmV.
`m Mma AmH$S>çm§n¡H$s n{hbm ghm A§H$s AmH$S>m hm MoH$
H«$_m§H$ Xe©dVmo. Ë`m§ZVaMm ZD$ A§H$s H«$_m§H$ hm

E_Am`grAma g§Ho$Vm§H$ AgVmo. Ë`mZ§VaMm ghm A§H$s
H«$_m§H$ hm {d{eï> ~±H$ ImË`mer g§~§{YV g§Ho$Vm§H$
AgVmo; Va eodQ>Mm XmoZ A§H$s H«$_m§H$ hm ImË`mMm àH$ma
Xe©dVmo.

Amnë`m XoemV E_Am`grAma g§Ho$Vm§H$ hm ZD$ A§H$s
H«$_m§H$ AgVmo. hm H«$_m§H$ ^maVr` [aPìh© ~±Ho$Zo R>adboë`m
_mZH$m§Zwgma R>adÊ`mV `oVmo. hm g§Ho$Vm§H$ MoH$ dmMUmè`m
`§Ìm§gmR>r V`ma Ho$bobm Agë`mZo Ë`m_Ü`o \$ŠV A§H$
dmnabo OmVmV. E_Am`grAma g§Ho$Vm§H$ {d{eï> ~±H$
emIoMr AmoiI Agë`mZo MoH$ dQ>dÊ`mÀ`m àUmbrV
H$moUVrhr Jm|YimMr eŠ`Vm amhV Zmhr.

E_Am`grAma g§Ho$Vm§H$mVrb ZD$ A§H$m§Mo VrZ ^mJ
nS>VmV. n{hbo VrZ A§H$ Ë`m ehamMm qH$dm pŠbA[a¨J
H|$ÐmMm H$moS> Xe©dVmV. `m_wio MoH$ H$moUË`m ^m¡Jmo{bH$
{R>H$mUr à{H«$`m H$am`Mm Amho, ho R>aVo. nwT>rb VrZ A§H$
g§~§{YV ~±Ho$Mm g§Ho$Vm§H$ Xe©dVmV. àË`oH$ ~±Ho$gmR>r hm
g§Ho$Vm§H$ AWm©VM doJim AgVmo. eodQ>Mo VrZ A§H$ Ë`m
~±Ho$À`m Zo_Š`m emIoMr AmoiI gm§JVmV. Ë`m_wio MoH$
AMyH$ emIoH$So> nmohmoMVmo. `m ZD$ A§H$m§VyZ H$moUVo eha,
H$moUVr ~±H$ Am{U H$moUVr emIm ho gd© `§Ìmbm jUmV
H$iVo. CXmhaUmW©, MoH$da {b{hbobm E_Am`grAma
g§Ho$Vm§H$ 400240032 Agm Agob Va 400 ho n{hbo
VrZ A§H$ _w§~B© pŠbA[a¨J joÌ Xe©dVmV; 240 hm ~±H$
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g§Ho$Vm§H$ Amho Va 032 hm Ë`m ~±Ho$À`m {d{eï> emIoMm
g§Ho$Vm§H$ Amho.

E_Am`grAma g§Ho$Vm§H$ dmnê$Z Ho$br OmUmar MoH$
dJuH$aU à{H«$`m `§ÌmÀ`m _XVrZo Ho$br OmVo. Ë`mgmR>r
MoH$À`m nm§T>è`m nÅ>çmdarb _m{hVr Mw§~H$s` emB©_Ü`o
N>mnbobr AgVo. `m emB©_Ü`o A{Ve` gyú_ bmohH$U
AgVmV. MoH$ E_Am`grAma ñH°$qZJ _erZ_YyZ OmVmo,
Voìhm gd©àW_ `m emB©Vrb H$Um§Zm Mw§~H$s` joÌmÛmao
g{H«$` Ho$bo OmVo. Ë`mZ§Va dmMZ`§Ì Ë`m A§H$m§À`m Mw§~H$s`
Va§Jê$nmbm AmoiIVo. àË`oH$ A§H$mMm Mw§~H$s` Va§JZ_wZm
doJim AgVmo. Ë`mZ§Va ho `§Ì Mw§~H$s` Va§JZ_wZo AmoiIyZ
Ë`m§Mo {S>{OQ>b {g¾b_Ü`o ê$nm§Va H$aVo. hr {S>{OQ>b
ñdê$nmVrb _m{hVr `mo½` ~±Ho$H$So> nmR>dbr OmVo.
WmoS>Š`mV, E_Am`grAma g§Ho$Vm§H$ Am{U MoH$ gm°{Qª>J
`§ÌmÀ`m _XVrZo MoH$À`m dJuH$aUmMr à{H«$`m ~gë`m
OmJr H$mhr goH§$XmV nyU© Ho$br OmVo. gd©gmYmaUnUo, ~±H$
emIoV Agbobo `§Ì EH$m goH§$Xm§V 1 Vo 2 MoH$ da à{H«$`m
H$aVo; Va _moR>çm pŠbA[a¨J H|$ÐmV dmnabo OmUmao Cƒ
j_VoMo `§Ì EH$m goH§$XmV 15 Vo 20 MoH$da à{H«$`m H$ê$
eH$Vo.

H$mbm§VamZo ^maVmV MoH$ dQ>dÊ`mgmR>r Cheque

Truncation System (CTS) àUmbr bmJy H$aÊ`mV
Ambr. `m nÕVrV MoH$ àË`j emIoVyZ Xþgè`m ehamV

nmR>dÊ`mEodOr Ë`mMo Cƒ JwUdÎmoMo ñH°$qZJ Ho$bo OmVo.
emIoV qH$dm àmXo{eH$ à{H«$`m H|$ÐmV Cƒ [aPmoë`weZ
ñH°$ZaÛmao MoH$Mo nwT>rb Am{U _mJrb XmoÝhr ~mOy§Mo
{S>{OQ>b à{V_m§H$Z Ho$bo OmVo. Ë`mM doir E_Am`grAma
g§Ho$Vm§H$ `§ÌmÛmao dmMbm OmVmo Am{U Ë`m _m{hVrbm
{S>{OQ>b à{V_oer OmoS>bo OmVo. `mZ§Va hr g§nyU© _m{hVr
gwa{jV ZoQ>dH©$Ûmao pŠbA[a¨J hmD$gH$So> nmR>dbr OmVo.
pŠbA[a¨J hmD$g àUmbr E_Am`grAma g§Ho$Vm§H$mÀ`m
AmYmao g§~§{YV ~±Ho$bm {S>{OQ>b à{V_m Am{U ì`dhma
`mMm Vnerb nmR>dVo. Ë`m ~±Ho$H$Sy>Z ñdmjar
nS>VmiUr Am{U {e„H$ VnmgUr Ho$ë`mZ§Va _§Owar {Xbr
OmVo Am{U ì`dhma nyU© hmoVmo. `m à{H«$`o_wio EH$m
ehamVyZ Xþgè`m ehamV MoH$ àË`j nmR>dÊ`mMr JaO
CaV Zmhr.

E_Am`grAma g§Ho$Vm§H$ Am{U {gQ>rEg AmYm[aV
àUmbr_wio MoH$ dQ>dÊ`mÀ`m doioV àM§S> ~MV Pmbr
Amho. Oo ì`dhma H$aÊ`mgmR>r nydu AZoH$ {Xdg bmJV
hmoVo, Vo AmVm EH$m qH$dm XmoZ {Xdgm§V A{YH$ AMyH$VoZo
nyU© hmoD$ bmJbo AmhoV.

- ho_§V bmJdUH$a
({dkmZàgmaH$ Am{U e¡j{UH$ g„mJma)

https://hemantlagvankar.com/
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am°ñ~r doìhO², OoQ> ñQ´>råg, doñQ>Z© {S>ñQ>~©Ýgog Am{U
doñQ>{b©O `m hdm_mZmVrb  Z¡g{J©H$ KQ>Zm AgyZ Ë`m
EH$_oH$m§er g§~§{YV AgyZ Ë`m§Mm dmVmdaUmVrb AZoH$
KQ>Zm§da à^md AgVmo. `m gd© KQ>Zm dmVmdaUr`
A{^gaUmMm _hÎdmMm ^mJ AmhoV.

am°ñ~r doìhO²

am°ñ~r doìhO²

n¥ÏdrÀ`m dmVmdaUmV VgoM _hmgmJamV V`ma
hmoUmè`m bmQ>m§Zm am°ñ~r doìhO² (Rossby Waves) åhUVmV.
`m bmQ>m§Zm J«hr` bmQ>m (Planetary Waves) Agohr
åhUVmV. ñdrS>Zd§er` H$mb©-JwñVm\$ Aa{dS> am°ñ~r `m
A_o[aHo$Vrb hdm_mZemñÌkmbm 1939 gmbr `m bmQ>m§Mr
AmoiI nQ>br åhUyZ Ë`m§Zm "am°ñ~r doìhO²²' ho Zmd XoÊ`mV
Ambo. `m bmQ>m PmoV àdmhmgma»`m (Jet Streams)

ZmJ_moS>r diUmÀ`m d AdmT>ì` AmH$mamÀ`m AgVmV.

n¥ÏdrMo n[adbZ åhUOoM ñdV…À`m Ajm^modVr
n{ü_oH$Sy>Z nyd}H$So> Jmob {\$aÊ`mZo Am{U H$mo[aAm°{gbÀ`m
à^mdmZo am°ñ~r doìhO² V`ma hmoVmV. H$mo[aAm°{bgMm à^md
(Coriolis Effect) åhUOo n¥Ïdr ñdV:^modVr {\$aVmZm
{VÀ`m CÎma JmobmYm©V dmao COdrH$So> Am{U X{jU
JmobmYm©V S>mdrH$So> diVmV. VgoM, _hmgmJam§À`m
Vmn_mZmV hmoUmao ~Xbhr am°ñ~r doìhO²À`m {Z{_©VrgmR>r
H$maUr^yV R>aVmV. Vnm§~amÀ`m daÀ`m WamV (Upper

Tropsphere) {deofV…  CÎma JmobmYm©V am°ñ~r doìhO² OoQ>
ñQ´>rågÀ`m ñdê$nmV AmT>iVmV. `m§Mm n¥ÏdrÀ`m
hdm_mZmda _moR>m à^md AgVmo. am°ñ~r doìhO²_wio CÎma d
X{jU Y«wdmH$Sy>Z W§S> hdm {dfwdd¥ÎmmH$So> Am{U
{dfwdd¥ÎmmH$Sy>Z CîU hdm CÎma d X{jU Y«wdmH$So> dmhVo.
`m_wio hdoÀ`m Xm~mMr pñWVr ~XbVo. Cƒ Xm~ (ridge)

Am{U H$_r Xm~ (trough) V`ma hmoD$Z dmXio {Z_m©U
hmoVmV. `m doìhO² nyd© {XeoZo gaH$VmV. am°ñ~r doìhO²
ApñWa hmoVmV Voìhm Ë`m g_wÐmÀ`m bmQ>m§à_mUo \w$Q>VmV.
`mMm n[aUm_ Vrd« dmXio {Z_m©U hmoÊ`mV Am{U AMmZH$
hdm_mZmV ~Xb hmoÊ`mV {XgVmo.

am°ñ~r doìhO² hOmamo {H$bmo_rQ>a bm§~rÀ`m AgVmV,
nU Ë`m§Mr hmbMmb g§W AgVo. `m doìhO²Mm hdm_mZmda
_moR>m à^md AgVmo. am°ñ~r doìhO²Mm Aä`mg XrK©H$mbrZ
hdm_mZmMm A§XmO V`ma H$aÊ`mgmR>r d hdm_mZmVrb ~Xb
g_OÊ`mgmR>r Cn`wŠV AgVmo. Ë`m§À`m_wio W§S> d
CîUVoÀ`m bmQ>m, dmXimMr {Xem, nmdgmMo joÌ BË`mXr
hdm_mZmÀ`m KQ>Zm§Mr _m{hVr hmoVo.

am°ñ~r doìhO²Mm doJ H$_r hmoD$Z Ë`m _§XmdVmV qH$dm
Ë`m§Mm {dñVma hmoVmo Voìhm hdm_mZ AZoH$ {Xdg pñWa
amhVo. `mbm dmVmdaUr` AdamoY (Atmospheric

Blocking) Ago åhUVmV. am°ñ~r doìhO² Am{U _hmgmJar`
A{^gaU `m§Mr AÝ`moÝ` {H«$`m (Interaction with Ocean

Circulation) hmoVo Voìhm dmVmdaUmÀ`m AmH¥${V~§Ymda

am°ñ~r doìhO², OoQ> ñQ´>råg,

doñQ>Z© {S>ñQ>~©Ýgog Am{U doñQ>{b©O

AZKm {eamiH$a
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(pattern) n[aUm_ hmoVmo. OoQ> ñQ´>råg, dmXim§Mm _mJ©,
hdoÀ`m Xm~mMr àUmbr, XrK©H$mbrZ hdm_mZ `m§À`mdahr
am°ñ~r doìhO² {Z`§ÌU R>odVmV. {dfwdd¥Îmr` n°{g{\$H$
_hmgmJamVrb  Vmn_mZ Am{U Ë`mdarb dmVmdaUr`
Xm~mVrb ~Xb åhUOo Eb {ZZmo gXZ© Am°{gboeZ
(ENSO),  CÎma AQ>bm§{Q>H$ _hmgmJamdarb dmVmdaUr`
Xm~mVrb ~Xb åhUOo Zm°W© AQ>bm§{Q>H$ Am°{gboeZ (NAO)

Am{U n°{g{\$H$ Zm°W© A_o[aH$Z (PNA) n°Q>Z© `m§gma»`m
_moR>çm dmVmdaUr` KQ>Zm§_Ü`o am°ñ~r doìhO²Mm gh^mJ
AgVmo. dmVmdaUmVrb `m KQ>Zm OoQ> ñQ´>råg, Vmn_mZ
Am{U hdoMm Xm~ `m§À`mda {Z`§ÌU R>odVmV.

am°ñ~r bmQ>m§Mm n[aUm_

OoQ> ñQ´>råg

OoQ> ñQ´>råg

n¥ÏdrÀ`m dmVmdaUmÀ`m gdm©V daÀ`m WamVyZ
(Tropical and  Subtropical Layers) n{ü_oH$Sy>Z nyd}H$So>
doJmZo dmhUmè`m hdoÀ`m OmoaXma àdmhm§À`m bm§~ Am{U
Aé§X nÅ>çmbm PmoV àdmh (OoQ> ñQ´>råg) åhUVmV. XmoZ
{^Þ Vmn_mZmÀ`m hdoÀ`m dñVw_mZm§À`m (mass) g§nH$m©VyZ
ho àdmh V`ma hmoVmV. ^maVmgmR>r XmoZ àH$maMo OoQ> ñQ´>råg
_hÎdmMo AmhoV. EH$ àdmh _mog_r nmdgmgmR>r Cn`wŠV

Amho Va Xþgam H$_r nmD$g qH$dm nmdgmMo AmJ_Z C{eam
hmoÊ`mg H$maUr^yV R>aVmo.

dmT>Ë`m Vmn_mZm_wio doñQ>{c©O Am{U OoQ> ñQ´>råg `m§Mr
dmVmdaUmVrb C§Mr dmT>Vo Am{U Vo Zoh_rMm _mJ©
~XbVmV. Ë`m_wio Ë`m§À`m Zoh_rÀ`m joÌm§darb à^md H$_r
hmoVmo. ^maVr` _mog_r nmdgmMo AmJ_Z Am{U Ë`mMo naVUo
`m§_Ü`o OoQ> ñQ´>rågMr ^y{_H$m \$ma _hÎdmMr Amho. CÎma
^maVmV 12-14 {H$._r. C§Mrda V`ma hmoUmar nyd}H$Sy>Z
n{ü_oH$So> OmUmar CnmoîUH${Q>~§Yr`  doñQ>bu OoQ> ñQ´>råg
(Subtropical Westerly Jet Stream - STWJ) hr
W§S>rgmR>r _hÎdmMr AgVo. Ë`mdoir nyU© ^maVmV H$moaS>r
Am{U W§S> hdm amhVo VgoM nmdgmÀ`m dmè`m§Zm ^maVmV
{eaÊ`mg AQ>H$md H$aVo.

OyZ-gßQ>|~a `m _{hÝ`mV 12-14 {H$._r. C§Mrda
X{jU ^maV Am{U qhXr _hmgmJa `m ^mJmV V`ma hmoUmao
nydu` CîUH${Q>~§Yr` B©ñQ>bu OoQ> (Tropical Easterly Jet -

TEJ) ^maVr` _mog_r nmdgmgmR>r Cn`wŠV AgVo. `mMr
{Xem nyd}H$Sy>Z n{ü_oH$So> AgyZ gwédmV {V~oQ>À`m
nR>mamdê$Z {VWo Agboë`m A{VCîU hdo_wio hmoVo.
Q´>m°{nH$b BñQ>bu OoQ> ñQ´>råg ^maVmV Z¡F$Ë` _mog_r
nmdgmÀ`m AmJ_ZmÀ`m doir g{H«$` Agë`mg  _mog_r
nmD$g  à~i hmoÊ`mg Am{U Vmo XoemV gd©Xÿa ngaÊ`mg
Cn`wŠV AgVo. nmD$g naVÊ`mMm doir Q´>m°{nH$b BñQ>bu
OoQ> ñQ´>rågMo àm~ë` H$_r hmoVo Am{U g~Q´>m°{nH$b doñQ>bu
OoQ> ñQ´>råg à~i hmoD$Z Vo X{jUoH$So> gaH$Vo Am{U H$moaS>r
pñWa hdm dm`ì`oH$So> AmUVo. gmYmaUnUo hr AdñWm
gßQ>|~aÀ`m _Ü`mda hmoVo Ë`mdoir Z¡F$Ë` _mog_r nmD$g
doioda naVVmo.

doñQ>Z© {S>ñQ>~©Ýgog

doñQ>Z© {S>ñQ>~©Ýgog

doñQ>Z© {S>ñQ>~©Ýgog åhUOo {hdmù`mV ^maVmÀ`m CÎma
^mJmda n[aUm_ H$aUmè`m H$_r Xm~mÀ`m hdm_mZmMr
àUmbr. {VMr {Z{_©Vr ^y_Ü` g_wÐmÀ`m (Mediterranean

Sea) ^mJmV hmoVo. hr àUmbr åhUOo n¥ÏdrÀ`m 9
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{H$bmo_rQ>a da Am{U {dfwdd¥Îm Am{U _Ü` Ajm§emÀ`m
gr_oda ObX dmhUmao dmao AgVmV. `m dmè`m§Mm àdmg
{S>g|~a Vo _mM© `m H$mbmdYrV ^y_Ü` g_wÐ, _Ü`
Am{e`m, A\$Jm{UñVmZ, nm{H$ñVmZ `m _mJm©Zo CÎma
^maVmn`ªV hmoVmo. `oVmZm ^y_Ü` H°$pñn`Z Am{U Aa~r
g_wÐm§darb AmÐ©Vm AmUVmV. Ë`m_wio n{ü_ {h_mb`,
Ë`mÀ`m g^modVmbMm CÎma ^maV, nm{H$ñVmZ, Am{U
{V~oQ>Mo nR>ma BWo nmD$g Am{U  {h_d¥ï>r hmoVo. H$Yr H$Yr
OmoamMr {h_d¥ï>r, JmanrQ>, T>J\w$Q>r, YwHo$, {h_H$So>
H$mogiUo,  H$S>mŠ`mÀ`m W§S>rMr bmQ>, `m§gma»`m Vrd«
hdm_mZmÀ`m KQ>Zmhr KS>VmV.

doñQ>{b©O (Westerlies)

doñQ>{b©O

n¥ÏdrÀ`m {\$aÊ`m_wio hdm gai Z OmVm Vr CÎma
JmobmYm©V COdrH$So> diVo Am{U X{jU JmobmYm©V
S>mdrH$So> diVo Ë`m_wio Vr n{ü_oH$Sy>Z nyd}H$So> dmhVo.
n¥Ïdrdarb n{ü_oH$Sy>Z nyd}H$So> dmhUmè`m dmè`m§À`m
nÅ>çm§Mm à^md n¥ÏdrÀ`m CÎma JmobmYm©V 300 Vo 600

Ajm§e `m Xaå`mZ AgVmo. `m§Zm doñQ´>{b©O åhUVmV.
doñQ>{b©OMr {Z{_©Vr n¥ÏdrÀ`m {\$aÊ`m_wio (Coriolis

Force) Am{U n¥Ïdrdarb hdoÀ`m Xm~mVrb \$aH$
`m§À`m_wio hmoVo. doñQ>{b©O_wio gVV OmoamMo dmao dmhV
AgVmV. {dfwdd¥ÎmmOdi gy`m©Mr CîUVm OmñV Agë`mZo
{VWo H$_r Xm~mMm nÅ>m (Equatorial Low Pressure Belt)

AgVmo Am{U 300 Ajm§em§da qH$dm Y«wd àXoem§Odi
gy`m©Mr CîUVm H$_r Agë`mZo {VWo Cƒ Xm~mMm nÅ>m
(Subtropical High Pressure Belt) AgVmo. 600

Ajm§em§da nU H$_r Xm~mMm nÅ>m (Subpolar Low

Pressure Belt) AgVmo. `m XmoZ nÅ>çm§_Yrb (300 Vo

600) hdm Cƒ Xm~mH$Sy>Z H$_r Xm~mH$So> IoMbr OmVo.
åhUyZ CîUH${Q>~§Yr` d CnmoîUH${Q>~§Yr` joÌmV Y«wdr`
àXoemnojm MH«$sdmXio d nmD$g `m§Mo à_mU OmñV AgVo.
WmoS>Š`mV, hdoMo Cƒ Xm~mH$Sy>Z H$_r Xm~mH$So> gaH$Uo
Am{U n¥ÏdrMo {\$aUo (Coriolis Force) {_iyZ doñQ>{b©O
V`ma hmoVmV. X{jU JmobmYm©V O{_ZrMo joÌ H$_r Am{U
_hmgmJamMo joÌ A{YH$ Agë`mZo Vo {VWo pñWa Am{U
à~i AgVmV. `m dmè`m§Mm hdm_mZmVrb ~Xb,
MH«$sdmXio d nO©Ý` {dVaU `mda _moR>m à^md AgVmo.

X{jUoH$S>rb jrU Vmn_mZ àdUVm (Weakened

Meridional Temperature Gradient), OmJ{VH$,
{deofV… AmpŠQ©>H$ joÌmVrb Vmn_mZ dmT> Á`m_wio Y¥dr`
Am{U {dfwdd¥Îmr` joÌm§_Yrb Vmn_mZmVrb \$aH$ H$_r
hmoD$Z doñQ>{b©OMo àm~ë` H$_r hmoVo.

da OmUmar Ja_ d X_Q> hdm W§S> hmoD$Z T>J V`ma
hmoVmV. gVVÀ`m CîUVo_wio Am{U n¥ÏdrÀ`m {\$aÊ`m_wio
(Coriolis Force) hdm ^modè`mgmaIr {\$ê$ bmJVo Am{U
MH«$sdmXio (Cyclones) V`ma hmoVmV Am{U OmoamMm nmD$g
nS>Vmo.

doñQ>Z© {S>ñQ>~©Ýgog Am{U doñQ>{b©O ho doJdoJù`m
nmVirda H$m_ H$aUmao nU EH$_oH$m§er OmoS>bobo
hdm_mZmMo KQ>H$ AmhoV. `m XmoÝhr KQ>H$m§Mm CÎma
^maVmÀ`m hdm_mZmda à^md AgVmo. doñQ>{b©O
(Westerlies) åhUOo dmhH$ dmao (Carrier winds) Am{U
doñQ>Z© {S>ñQ>~©Ýgog (Western Disturbances) åhUOo H$_r
Xm~mÀ`m àUmbr. doñQ>{b©O_wioM doñQ>Z© {S>ñQ>~©Ýgog
^maVmn`ªV nmohmoMVmV.

AZKm {eamiH$a
anaghashiralkar@gmail.com
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28 _mM© Vo 4 E{àb 1982 `m H$mbmdYrV OJmV
EH$ \$ma _moR>r KQ>Zm KS>br. _opŠgH$moÀ`m dm`ì`
{M`mnmg_Yrb \«$mpÝgñH$mo {bAmoZ `oWrb "{M`mnoZH$Z
Ádmbm_wIr AmH©$' åhUyZ AmoiIë`m OmUmè`m ^yJ^u`
joÌmMm ^mJ Agboë`m OmJoda Eb {MMmoZ, Á`mbm
{MMmoZb åhUyZhr AmoiIbo OmVo, Agm EH$ g{H«$`
Ádmbm_wIr Amho. 1982 _Ü`o `m Eb {MMmoZ
Ádmbm_wIrMm \$ma _moR>m CÐoH$ Pmbm. hr EH$ ^`mZH$
KQ>Zm hmoVr, Á`m_Ü`o 8 {H$_rÀ`m n[aKmV ZD$ Jmdo
CX²ÜdñV Pmbr, 24,000 ñ¹o$Aa {H$bmo_rQ>a BVŠ`m
O{_Zrda Ë`mMm n[aUm_ Pmbm.

A§XmOo 1,900-2,000 bmoH$ _¥Ë`w_wIr nS>bo Am{U
55 {_{b`Z S>m°banojm A{YH$ Am{W©H$ ZwH$gmZ Pmbo.

28 _mM© Vo 4 E{àb Xaå`mZ VrZ doim `m
Ádmbm_wIrMm CÐoH$ Pmbm, Á`m_wio àM§S> à_mUmV
nm`amoŠbmpñQ>H$ àdmh {Z_m©U Pmbm Am{U n¥ÏdrÀ`m
ñQ´>°Q>mopñ\$`a_Ü`o gë\$a S>m`Am°ŠgmBS> B§OoŠQ> Pmbm.

`m CÐoH$m§Mm OmJ{VH$ Vmn_mZmda H$m` n[aUm_
Pmbm, Va. `m CÐoH$m§_wio _moR>çm à_mUmV gyú_ H$U
Am{U Aamogmob CËg{O©V Pmbo, Oo n¥Ïdrda
nmohmoMÊ`mnyduM gm¡a{H$aUo namd{V©V H$aV hmoVo. n[aUm_r,
OmJ{VH$ Vmn_mZmV qH${MV KQ> Pmbr Va H$U hiyhiy
pñWa Pmbo. `m_wio CÎma JmobmY© VmËnwaVo W§S> Pmbo.

`m CÐoH$mMm ^yJ^u` n[aUm_ Agm Pmbm H$s 1 {H$_r
é§X, 300 _rQ>a Imob {ddamMm Vbmd V`ma Pmbm.

`m gmè`m ^`§H$a n[aUm_m~amo~aM EH$ _hÎdmMm
IJmobemñÌr` emoYhr bmJbm.

`m Ádmbm_wIrÀ`m CÐoH$m_wio n¥ÏdrÀ`m dmVmdaUmÀ`m
daÀ`m ñVamV Or Ádmbm_wIrMr Yyi {eaVo Ë`m_wio
g§{YH$mbmÀ`m àH$memÀ`m Vrd«Vo_Ü`o Iyn dmT> hmoVo. Aem
àH$maÀ`m _moR>çm CÐoH$m_wio AË`§V ZoÌXrnH$ Am{U
AgmYmaU Om§^io/Jwbm~r gy`m©ñV {Xgy bmJVmV.

g§{YH$mbmÀ`m AmH$memVrb àH$memÀ`m Vrd«VoÀ`m
_moO_mnmdê$Z n¥ÏdrÀ`m ñQ´>°Q>mopñ\$Aa_Yrb gyú_ Vwfma
(Ádmbm_wIrMr Yyi) Ë`m§À`m ApñVËdmZo dmVmdaUr`
agm`ZemñÌmda H$go n[aUm_ KS>dyZ AmUVmV `mMm emoY
^maVmVrb Ah_Xm~mX `oWrb {\${OH$b [agM©
b°~moaoQ>ar_Ü`o H$m`©aV AgUmè`m S>m°. AemoH$ ZmJahùir
AWm©V S>m°. EZ². E_. AemoH$ Am{U Ë`m§À`m ghH$mè`m§Zr
bmdbm.

{dOmnya_Ü`o nr.S>r.Oo. Cƒ _mÜ`{_H$ {dÚmb`mV
J{UVmMo {ejH$ AgUmao _mYd lr{Zdmg ZmJahùir
Am{U gm¡ a_m~mB© `m§Mo gwnwÌ àmo\o$ga AemoH$ _mYd
ZmJahùir AWm©V àmo\o$ga EZ.E_. AemoH$.

29 gßQ>|~a 1955 gmbMm Ë`m§Mm OÝ_ Pmbm.
{dOmnwamV embo` {ejU g§në`mZ§Va nwT>rb {ejUmgmR>r
Vo _w§~B©V Ambo. {VWo ^m¡{VH$emñÌ Am{U J{UV KoD$Z
Ë`m§Zr ~rEggr, VgoM Ý`ypŠbAa {\${OŠg KoD$Z E_Eggr
{S>J«r àmá Ho$br. Ë`m§À`m g§ñH$maj_ d`mVrb d{S>bm§À`m

{h{b`_ àH$mamVrb ZdVmè`m§À`m emoYmMo OZH$

S>m°. EZ. E_. AemoH$

S>m°. g§JrVm JmoS>~mobo

S>m°. EZ. E_. AemoH$
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àmoËgmhZm_wio Ë`m§Zr ^m¡{VH$emñÌmVrb g§emoYZmV H$[aAa
H$aÊ`mMo R>adbo.

Ë`mdoir AemoH$ `m§À`mg_moa Q>rAm`E\$Ama (Q>mQ>m
BpÝñQ>Q>çyQ> Am°\$ \§$S>m_|Q>b [agM©) Am{U ~rEAmagr
(^m^m A°Q>m°{_H$ [agM© g|Q>a) Ago XmoZ n`m©` CnbãY
hmoVo. Ë`mM~amo~a Ah_Xm~mX_Yrb {\${OH$b [agM©
b°~moaoQ>arZo Ë`m§Mr {ZdS> H$ê$Z Ë`m§Zm {eî`d¥Îmr XoD$ Ho$br.
Ë`m_wio AemoH$ Ah_Xm~mXbm ñWbm§V[aV Pmbo Am{U
S>m°ŠQ>a {dH«$_ gmam^mB© `m§Zr ñWmnZ Ho$boë`m {\${OH$b
[agM© b°~moaoQ>ar_Yrb A§Vami {d^mJmV Ë`m§Zr Amnbo
g§emoYZ gwê$ Ho$bo.

1976 gmbr AemoH$ `m§Zr nr.Ama.Eb._Ü`o àdoe
Ho$bm. Ë`mdoiog S>m°ŠQ>a à^mH$a dmgwXod Hw$bH$Uu `m§À`m
MoAa_Z{enImbr AdaŠV{H$aUemIm (BÝ\«$maoS>
A°ñQ´>m°Zm°_r) `m {df`mda Zì`mZoM g§emoYZ gwê$ Pmbo
hmoVo. AemoH$ `m§Zm `m {df`mV éMr dmQ>ë`mZo Ë`m§Zr `m
Aä`mgJQ>m~amo~a H$m_ H$ê$Z Ë`mVM Amnbr H$[aAa
H$aÊ`mMo R>adbo.

nr.Ama.Eb._Yrb IJmobemñÌmÀ`m AdaŠV-
{H$aUemIo_Ü`o g§emoYZ H$ê$Z 1982 gmbr JwOamV
`w{Zìh{g©Q>rH$Sy>Z Ë`m§Zr S>m°ŠQ>a nr.ìhr. Hw$bH$Uu `m§À`m
_mJ©Xe©ZmImbr nrEM.S>r. hr nXdr àmá Ho$br Am{U
Ë`mMdoir nr.Ama.Eb._Ü`ohr Ë`m§Zr Amnbr g§emoYH$
åhUyZ H$maH$sX© gwê$ Ho$br. {VWo 33 dfmªÀ`m H$ma{H$XuV
{d{dY àH$maMr gÝ_mZZr` nXo ^yfdbr Am{U 2015 _Ü`o
gr{Z`a àmo\o$ga Am{U A°ñQ´>m°Zm°_r {S>nmQ>©_|Q>Mo MoAa_Z `m
nXmdê$Z Vo godm{Zd¥Îm Pmbo. Varhr Ë`mZ§Vahr Ë`m§Mo H$m_
Ë`mM CËgmhmZo AOyZhr Aì`mhV gwê$ Amho.

j-{H$aU IJmobemñÌmZo Ago XmIdyZ {Xbo H$s
AdH$memV AË`§V doJmZo H$mhr KQ>Zm KS>VmV. H$mhr
jUm§À`m AdYrV AZoH$ AË`§V D$Om©dmZ Ago òmoV {Xgy
bmJVmV Ë`m§Zm EŠg-ao ~ñQ>© Ago åhUVmV.

Q>r.Am`.E\$.Ama.À`m Q>r_~amo~a AemoH$ Am{U Ë`m§À`m
Q>r_Zo AdaŠV{H$aU Va§Jbm§~rVyZ ho EŠg-ao ~ñQ>© emoYÊ`m-
gmR>r Am{U Aä`mgÊ`mgmR>r EH$m H$m`©H«$_mMr AmIUr Ho$br
Am{U EHo$ {Xder Ë`m§À`m MmQ>© aoH$m°S©>abm ho EŠg-ao ~ñQ>©
gmnS>bo. Am`wî`mbm H$bmQ>Ur XoUmam hm jU hmoVm.

Ë`mZ§Va "brbma dZ' `m VmaH$mg_yhmÀ`m R>amdrH$
H$mimZ§Va hmoUmè`m ñ\$moQ>mVyZ EŠg-ao~amo~a BÝ\«$maoS> EZOu
CËg{O©V hmoVo ho {gÕ H$aÊ`mÀ`m àmoOoŠQ>_Ü`ohr
S>m°. AemoH$ ga S>m°. nr. ìhr. Hw$bH$Uu `m§À`m~amo~a hmoVo.
hm OmJ{VH$ ñVamda A{Ve` _hÎdmMm emoY hmoVm.

Vmè`m§Mo dJuH$aU àm_w»`mZo Ë`m§À`m Vmn_mZ Am{U

a§JmÀ`m AmYmao O, B, A, F, G, K, M `m gmV àH$mam§V
(ñnoŠQ´>b Šbmg) Ho$bo OmVo. ho Vmao {Zù`m a§JmnmgyZ
(gdm©V CîU) Vo bmb a§Jmn`ªV (gdm©V W§S>) AgVmV.

O Am{U B ({Zio/{Zio-nm§T>ao) : Iyn CîU Am{U
VoOñdr Vmao.

-A - F (nm§T>ao/{ndio-nm§T>ao) : _Ü`_ CîU.
G ({ndio) : Amnbm gy`© `mM àH$mamVrb EH$

gm_mÝ` Vmam Amho.
K (Ho$ear) : W§S> Am{U H$_r VoOñdr.
M (bmb) : gdm©V W§S> Am{U gdm©{YH$ à_mUmV

AmT>iUmao Vmao.
`mì`{V[aŠV, AmH$mamdê$Z ~Qy> Vmao (Dwarf), amjgr

Vmao (Giants), Am{U _hmH$m` Vmao (Supergiants) Agohr
àH$ma nS>VmV.

`mVrb B Vmè`m§Mmhr CnàH$ma ‘Be’ Vmam.
Á`mdoir ^maVmV J«mC§S> ~oñS> BÝ\«$maoS> A°ñQ´>m°Zm°_r~Ôb

H$moUrhr H$m_ H$aV ZìhVo Voìhm Vr emIm nrAmaEb_Ü`o
gwê$ Ho$br Am{U Ë`m joÌmVrb n{hbo MoAa_Z åhUyZ
S>m°. nr. ìhr. Hw$bH$Uu `m§Mr {ZdS> Pmbr Ë`mdoir Ë`m§Mo
{dÚmWu Agbobo AemoH$ga `m§Zr nrEMS>r H$aÊ`mgmR>r
Ë`m "~r B ñQ>ma'da H$m_ Ho$bo.

Ë`m§À`m ZdVmao (Classical Nova), AmdV©Zr` Vmao
(Recurrent Nova) Am{U n[adV©Zr` Vmao (retated

eruptive variable stars) `mdarb g§emoYZH$m`m©g
Am§Vaamï´>r` ñVamda AmoiI Va {_imbrM, Ë`mMr _moR>çm
à_mUmda àe§gmhr Pmbr.

ZdVmam.. ho Owio Vmao (Binary Star System)

AgVmV, Á`mV EH$ nm§T>è`m a§JmMm ~Qw>Vmam qH$dm dwarf

star Amnë`mer g§b¾ Agboë`m Xþgè`m Vmè`mH$Sy>Z
hm`S´>moOZgmaIo nXmW© Amnë`mV IoMyZ KoVmo. Am{U EH$m
jUr Ë`mMm {dñ\$moQ> hmoVmo. hm Vmam gm_mÝ` Vmè`m§nojm
hOmam| nQ>r A{YH$ VoOñdr qH$dm àH$me_mZ {XgVmo.

AmdV©Zr` ZdVmam Omo H$mhr H$mbmdYrZo nwÝhm nwÝhm
àH$me_mZ hmoVmo. gwnaZmodm - Omo g§nyU© AmH$meJ§Jonojmhr
A{YH$ M_H$Xma {Xgy bmJVmo.

Eruptive variable stars Ago Vmao AmhoV Oo
AMmZH$, A{Z`{_V M_H$ XmIdVmV. ~hþVoH$Xm àÁdbZ,
dñVw_mZ H$_r hmoUo, qH$dm eob BOoŠeZ `m§gma»`m qhgH$
àH$maÀ`m n¥ð>^mJmdarb {H«$`m§_wio Ago Vmao V`ma hmoVmV.
`m Vmè`m§_Ü`o àmoQ>moñQ>ma, âboAa ñQ>ma, Am{U {gå~m`mo{Q>H$
ñQ>ma `m§Mm g_mdoe hmoVmo. Vo AMmZH$nUo ÐyVJVrZo
M_H$VmV Am{U Ë`mV AgUmao H$mhr nXmW© ~mhoa \o$H$bo
Joë`mZo hiyhiy Ë`m§Mr àH$meVrd«Vm H$_r hmoV OmVo.
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`mVrb Šbm{gH$b Zmodm qH$dm ZdVmè`m§da
S>m°. AemoH$ `m§Zr àmo. Xrn§H$a ~°ZOu `m ghH$mar
g§emoYH$m§gh Ho$boë`m H$m_mbm Am§Vaamï´>r` ñVamda _mÝ`Vm
{_imbr.

AmVmn`ªV `m ZdVmè`m§_Ü`o \$ŠV hm`S´>moOZ AgVmo
Agm g_O hmoVm. na§Vw S>m°. AemoH$ `m§Mo {h{b`_
àH$mamVrb {dñ\$moQ>H$ n[adV©Zr` ZdVmè`m§darb g§emoYZ
_hÎdmMo R>abo. OJm_Ü`o gd©àW_ hm emoY bmdÊ`mMo lo`
Ë`m§Zm OmVo. AemM àH$maÀ`m BVa XmoZ ZdVmè`m§À`m
Aä`mgmVyZ Agm emoY bmJbm H$s ZdVmè`m§gma»`mM
n[adV©Zr` Vmè`m§Mm EH$ dJ© ApñVËdmV AgyZ Ë`m§Mo
JwUY_© g^modVr Yw{bnUm§Mr V~H$S>r Agboë`m _hmH$m`
Vmè`m§gmaIoM AgVmV. hm emoYhr AË`§V _hÎdmMm hmoVm.

S>m°. AemoH$ åhUVmV "_r Zmoìhm Am{U EH$m
gwnaZmoìhmda Iyn H$m_ Ho$bo Amho. Omo Am_À`m 1.2 _rQ>a
Xþ{~©UrZo Aä`mgÊ`mBVH$m VoOñdr hmoVm. gwnaZmoìhm `m
A{V[aŠV AmH$meJ§Jo_Yrb Ë`m_mZmZo WmoS>çm A§YwH$
{XgUmè`m Jmoï>r AmhoV. Amnë`m AmH$meJ§JoV bdH$aM
EH$ VoOñdr gwnaZmoìhm `oÊ`mMr doi Ambr Amho.'

Ë`m§Zr AZoH$ amï´>r` Am{U Am§Vaamï´>r` gy`©J«hU
_mo{h_mV gh^mJr hmoD$Z gy`m©À`m ~mø dmVmdaUmMm
åhUOo H$moamoZmMm Aä`mg Ho$bm Amho.

 S>m°. AemoH$ nr.Ama.Eb. Ah_Xm~mX `oWoM gr{Z`a
àmo\o$ga Am{U A°ñQ´>m°Zm°_r A±S> A°ñQ´>mo {\${OŠg {S>pìhOZMo
MoAa_Z åhUyZ H$m`©aV hmoVo.

Ë`m§Mo 125 nojm A{YH$ emoY{Z~§Y Am§Vaamï´>r` Am{U
amï´>r` OZ©bm§_Ü`o àH$m{eV Pmbo AmhoV, Á`m_Ü`o
Nature, Astrophysical Journal Letters, Astronomy

and Astrophysics Letters BË`mXr g_m{dï> AmhoV.
Ë`m§À`m XmoZ nwñVH$m§Mo àH$meZ Pmbo Amho Á`m_Ü`o

The Sun Am{U Evolution of Our Understanding of

Planetary Motions Aer XmoZ nwñVHo$ g_m{dï> AmhoV.
 ~wbo{Q>Z Am°\$ A°ñQ´>m°Zm°{_H$b gmogm`Q>r Am°\$ B§{S>`m

`m OZ©bÀ`m E{S>Q>mo[a`b ~moS©>Mo Vo _|~a AmhoV. {edm`
H$mhr Z°eZb Am{U B§Q>aZ°eZb A°ñQ´>m°Zm°{_H$b
gmogm`Q>çm§Mo gXñ` AmhoV.

2011 _Ü`o A°ñQ´>m°Zm°{Q>H$b gmogm`Q>r Am°\$ B§{S>`m,
Adm°S©> Am°\$ ñnog gm`Ýg `m nwañH$mamZo Vo gÝ_m{ZV Pmbo
AmhoV.

Vo ghm nrEMS>r Am{U AmR> nmoñQ> S>m°ŠQ>ab \o$bm|Mo
JmB©S> hmoVo.

H$m°boOÀ`m {dÚmÏ`mª_Ü`o IJmobemñÌm~Ôb AmdS>
{Z_m©U ìhmdr åhUyZ Vo Ë`m§À`mgmR>r boŠMa KoVmV.

A°ñQ´>m°Zm°_r Am{U A°ñQ´>m°bm°Or `m XmoKm§Vrb Zo_H$m
\$aH$ OmUyZ KoVbm nm{hOo. AZoH$Xm bmoH$ `m XmoZ
eãXm§_Ü`o J„V H$aVmV. lÕm Am{U A§YlÕm `mVhr
VgmM \$aH$ H$aVm Ambm nm{hOo.

{dkmZ Vw_À`m A§YlÕm Xÿa H$aÊ`mg _XV H$aVo.
gmYo CXmhaUM ¿`m`Mo Pmbo- Va 1980 gmbr ^maVmVhr
IJ«mg gy`©J«hU {Xgbo hmoVo. Ë`mdoiobm bmoH$m§Zr Kam~mhoa
nSy> ZH$m J«hU nmhÿ ZH$m Aem VèhoÀ`m AZoH$ dmdS>çm
CR>ë`m hmoË`m na§Vw {H$Ë`oH$ eVH$m§VyZ {XgUmao ho Ago
gy`©J«hU Z nmhUo ho {H$VnV `mo½` hmoVo?

hr A§YlÕm g_mOmVyZ Zï> ìhmdr `mgmR>r AemoH$
gam§Mo à`ËZ AmhoV.

Amnbm nmoQ>mnmÊ`mMm ì`dgm` gmoSy>Z _mUgmbm
H$mhrVar N>§X hdoV, {deofV… godm{Zd¥ÎmrZ§Va XmoZ N>§X
hdoV. EH$, Kam_Ü`o nyU© hmoUmam Ka~gë`m nwadVm `oUmam
Am{U Xþgam, ~mhoa OmD$Z nyU© hmoUmam.

Á`m_wio Vw_Mo emar[aH$ Am{U _mZ{gH$ XmoÝhrhr
Amamo½` Mm§Jbo amhrb. _|Xÿ H$m`©aV amhrb Am{U ZdrZ
ZdrZ H$mhr {eH$Ê`mg {_iob. ho Ë`m§Mo {dMma CX²~moYH$
AmhoV.

Amnë`m ñZohrOZm§da {ZVm§V ào_ H$aUmao, Amnë`m
AmB©-dS>rb Am{U {ejH$m§_wio VgoM Amnë`m~amo~a H$m_
H$aUmè`m gO©Zerb ghH$mè`m§_wio Amnbo OrdZ g_¥Õ
Pmbo Ago _mZUmè`m AemoH$ gam§Zr Zì`m {nT>rnwT>o EH$
AmXe©M KmbyZ {Xbm Amho. Amnë`m Jwê$~Ôb AgUmam
AmXa Am{U AgUmar {ZVm§V lÕm hrM Amnë`m Am`wî`mV
àË`oH$ doir nmD$b nwT>o Q>mH$VmZm H$m_mg `oVo ho Ë`m§Mo
åhUUo _hÎdmMo Amho.

`oUmè`m Zì`m {nT>rZo g§emoYZmV H$m`© H$amdo.
IJmobemñÌmV H$mhr AOyZ ZdrZ emoY bmdmdo `m Ñï>rZo
Or _wbo H$m_ H$aV AmhoV Ë`m§Zm _mJ©Xe©Z H$aÊ`mMo H$m_
AemoH$ ga AË`§V AmdS>rZo H$aVmV.

AmH$memVrb J«hVmè`m§da H$m_ H$ê$Z Am`wî`mV
{VVH$sM C§Mr JmRy>Zhr S>m°ŠQ>a AemoH$ `m§Mo nm` O{_Zrda
KÅ>nUo amodbobo AmhoV Ë`m§À`mH$So> nmhVmZm qH$dm
Ë`m§À`mer ~mobVmZm hm EH$ Agm_mÝ` _Zwî` Amho `mMr
Vri_mÌ hr e§H$m `oD$ Z`o BVŠ`m gmYonUmZo Vo dmJVmV,
bmoH$m§À`mV {_giVmV Am{U AJXr N>moQ>çm-N>moQ>çm
e§H$mZmhr AmZ§XmZo CÎmao XoÊ`mV Vo H$gya R>odV ZmhrV.

Aem `m Wmoa emñÌkmbm Iyn Am`wî` bm^mo Am{U
Ë`m§À`m hmVyZ gVV CÎm_ H$m`© hmoV amhmo hrM g{XÀN>m.

- S>m°. g§JrVm JmoS>~mobo
sgodbolejoshi@gmail.com
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Cƒ aŠVXm~ Agboë`m ~hþVm§e é½Um§_Ü`o ~è`mMXm
Hw$R>brhr bjUo Zgbr Varhr Cƒ aŠVXm~m_wio öX`amoJ,
njmKmV Am{U _yÌqnS>mMo AmOma hmoÊ`mMm YmoH$m _moR>m
AgVmo. åhUyZM aŠVXm~mbm gm`b|Q> {H$ba Ago åhUbo
OmVo. Amnë`m earamVrb Y_Ý`m§_YyZ dmhUmè`m aŠVmMm
Y_Ý`m§À`m q^Vrda nS>Umam Xm~ gmVË`mZo OmñV Agob
Va Amnbm aŠVXm~ dmT>V OmVmo. VgoM, Y_Ý`m§Mm AmH$ma
Am{U Y_Ý`m§Mr bdMrH$Vm, `m XmoZ Jmoï>tdahr Amnbm
aŠVXm~ {H$Vr amhrb Am{U H$gH$gm dmT>V OmB©b ho R>aV
AgVo. Amnë`m aŠVdm{hÝ`m§Mr bdMrH$Vm H$_r Pmbr
qH$dm H$mhr H$maUmZo Ë`m AmHw§${MV Pmë`m, Varhr aŠVXm~
dmT>V OmD$ eH$Vmo. Amnbo öX` gmVË`mZo A{Ve` Omoa
bmdyZ AmHw§${MV hmoD$ bmJbo Varhr Amnbm aŠVXm~ dmT>V
OmVmo. Amnë`m OrdZe¡br_Ü`o Ho$boë`m ~Xbm_wio Amnbm
aŠVXm~ Imbr `oD$ eH$Vmo `m~m~V AmnU _mJrb
_{hÝ`mÀ`m boIm_Ü`o MMm© Ho$br. aŠVXm~ H$_r
R>odÊ`mgmR>r qH$dm aŠVXm~ dmT>bm Agë`mg Vmo H$_r
H$aÊ`mgmR>r AmhmamV Zo_Ho$ H$moUVo ~Xb H$amdoV, `m~m~V
AmnU `m _{hÝ`mÀ`m boIm_Ü`o OmUyZ KoUma AmhmoV.

Amnë`m AmhmamVrb ImÚnXmWmªMm, Ë`mVrb
KQ>H$m§Mm Amnë`m earamVrb aŠVdm{hÝ`m§À`m H$m`m©da,
aŠVmVrb ÐdnXmWmªÀ`m g§VwbZmda, öX`mÀ`m AmHw§$MZ
nmdÊ`mÀ`m Omoamda d b`rdahr WoQ> n[aUm_ hmoV AgVmo.
Ë`m_wioM Amnbm aŠVXm~ dmTy> Z`o `mgmR>r Am{U aŠVXm~
dmT>ë`mg Vmo H$_r H$aÊ`mgmR>r Amhmamda {Z`§ÌU R>odUo
AË`§V Amdí`H$ R>aVo. aŠVXm~ {Z`§{ÌV amIÊ`mgmR>r
AmhmamVrb gmo{S>`_Mo à_mU H$_r H$aUo, nmoQ>°{e`_Mo
à_mU dmT>dUo {H$Vr Amdí`H$ AgVo ho AmnU _mJÀ`m
_{hÝ`mVrb boIm_Ü`o nm{hbo. VgoM, Dietary approach

to Stop Hypertension (D-SH) qH$dm "S°>e' Amhmae¡br
Cn`wŠV AgVo, hohr ~{KVbo. aŠVXm~ {Z`§ÌU H$aÊ`mg
H$maUr^yV R>aUmao _w»` AÞKQ>H$ Ago AmhoV -

1. gmo{S>`_ … Amhmam_Yrb  gmo{S>`_ Amnë`m
aŠVm_Ü`o emofbo OmVo.  aŠVmVrb gmo{S>`__wio Amnë`m
aŠVdm{hÝ`m§_Ü`o nmUr {Q>Hy$Z amhÿ eH$Vo. aŠVm_Yrb
gmo{S>`_Mo à_mU `mo½` Agob Va aŠVdm{hÝ`m§Ü`o `mo½`
à_mUmV nmUr {Q>Hy$Z amhVo. `mCbQ> Amnë`m aŠVm_Ü`o
Amdí`H$Vonojm OmñV gmo{S>`_ Agob Va Ë`mÀ`m à_mUmV
OmñVrMo nmUr {Q>Hy$Z amhÿ bmJVo, Á`m_wio
aŠVdm{hÝ`m§_Yrb ÐdmMo åhUOoM aŠVmMo à_mU dmT>V
OmVo. `m_wio aŠVdm{hÝ`m§_Yrb Xm~ dmT>V OmVmo.
n[aUm_r, öX` AmHw§$MZ nmdÊ`mMm Omoahr dmT>V OmVmo.
aŠVmVrb gmo{S>`_Mo à_mU dmT>ë`mg earamVrb
gyú_aŠVdm{hÝ`m§_Ü`o inflammation qH$dm OiOi
{Z_m©U hmoVo, Ë`m_wio `m aŠVdm{hÝ`m§Mr bd{MH$Vm H$_r
hmoV OmVo. åhUyZM AmhmamVrb gmo{S>`_Mo à_mU H$_r
H$aUo hm aŠVXm~ {Z`§ÌUmgmR>r gdm©V ñdñV Am{U gmonm
Cnm` g_mOmbm OmVmo. àm¡T>m§Zr amoOÀ`m Amhmam_Ü`o 2000
Vo 2300 {_{bJ«°ågnojm H$_r gmo{S>`_ KoUo ho Amamo½`Xm`r
AgVo. `mgmR>r AmhmamVrb _rR> H$_r H$aUo Amdí`H$
AgVo. Amnë`m Amhmam_Yo Am`moS>rZ`wŠV nm{H$Q>~§X _rR>,
g¢Yd, nmXobmoU Am{U ISo>_rR> Aer doJdoJù`m àH$maMr
{_R>o  AgVmV. `m gd© àH$maÀ`m {_R>mMo {_iyZ, XaS>moB©
Xa{Xder nmM J«°ågnojm H$_r godZ Agmdo. VgoM
bmoUMr-nmnS>-gm§S>Jo `mgmaIo dmidUmMo nXmW©, ~«oS>-
{~pñH$Q²g-Imar `mgmaIo ~oH$arVrb nXmW©, Amhmam_Ü`o
H$_rVH$_r R>odmdoV. gd©gmYmaUnUo  ~mOmamV {_iUmao
nm{H$Q>~§X ImÚnXmW© VgoM hm°Q>obm_Yrb OodUm_Ü`o
^a_gmR> _rR> AgVo. `m nXmWmª_wio Amnë`m ZH$iV
AmhmamVrb gmo{S>`_Mo à_mU dmT>V OmVo. åhUyZM,
Amnë`m Amhmam_Ü`o ~mOmamV {_iUmao nm{H$Q>~§X
ImÚnXmW©, hm°Q>obmVrb ImÚnXmW© H$_rVH$_r AgmdoV.

2. nmoQ>°{e`_ …  Amnë`m aŠVm_Ü`o gmo{S>`_Mo à_mU
dmT>V Jobo H$s Amnbm aŠVXm~hr dmT>V OmVmo. aŠVm_Yrb

Amamo½`_² YZg§nXm ^mJ-22

Cƒ aŠVXm~ Agboë`m ì`ŠVr¨Zr
AmhmamV Zo_Ho$ H$moUVo ~Xb H$amdoV
S>m°. ñdmVr ~mnQ>
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AZmdí`H$ A{V[aŠV gmo{S>`_ ~mhoa H$mTy>Z Q>mH$Ê`mgmR>r
nmoQ>°{e`_ AË`§V Amdí`H$ AgVo. nmoQ>°{e`_À`m _XVrZo
Amnbo _yÌme` Amnë`m aŠVmVrb A{V[aŠV gmo{S>`_
_yÌmdmQ>o earamÀ`m ~mhoa \o$Hy$ eH$Vo. AmhmamVrb
nmoQ>°{e`_Mo à_mU dmT>dë`m_wio Amnbm {gñQ>m°{bH$ Am{U
S>m`ñQ>mo{bH$ aŠVXm~ H$_r hmoD$ eH$Vmo.

3. _°¾o{e`_ … AmhmamVrb _°¾o{e`_
aŠVdm{hÝ`m§À`m q^Vr_Yrb VmU H$_r H$ê$Z
aŠVdm{hÝ`m§Zm àgaU nmdÊ`mg _XV H$aVo. aŠVXm~ H$_r
H$aÊ`mgmR>r _°¾o{e`_ ho nmoQ>°{e`_À`m VwbZoV H$_r à^mdr
AgVo. Varhr Cƒ aŠVXm~ Agboë`m ì`ŠVr¨_Ü`o aŠVXm~
H$_r H$aÊ`mgmR>r _°¾o{e`_ Cn`wŠV AgVo. VgoM Á`m
ì`ŠVrÀ`m earam_Ü`o _°¾o{e`_Mo à_mU H$_r Pmbobo
AgVo, Ë`m ì`ŠVt_Yohr _°¾o{e`__wio aŠVXm~ H$_r `oD$
eH$Vmo.

4. \$m`~a, V§Vw_` nXmW© qH$dm MmoWm … Amnë`m
Amhmam_Yo XmoZ àH$maMo \$m`~a, MmoWm qH$dm V§Vw_` nXmW©
AgVmV. Ë`mVbm EH$ àH$ma åhUOo {daKiUmao Am{U
Am§~Umao Ago nXmW© Am{U Xþgam àH$ma åhUOo Z
{daKiUmè`m àH$maMo V§Vw_` nXmW©. gd©gmYmaUnUo
_{hbm§Zr Amnë`m amoOÀ`m Amhmam_Ü`o H$_rV H$_r 28
J«°_ Am{U nwéfm§Zr 38 J«°_ V§Vw_` nXmWmªMo godZ H$aUo
Amdí`H$ AgVo. `m_wio aŠVXm~m_Ü`o bjUr` KQ>  hmoD$
eH$Vo. AmhmamV V§Vw_` nXmWmªÀ`m àË`oH$ 5 J«°_
dmT>r~amo~a {gñQ>m°{bH$ ~rnr 2.5 to 3 mm of Hg Zo Va
S>m`ñQ>mo{bH$ ~rnr 2 to 2.1mm of Hg Zo H$_r hmoD$
eH$Vo. AmhmamVrb H$S>YmÝ`o, ^mÁ`m d AmoQ²g Aem
nXmWmª_YyZ {daKiUmao V§Vw_` nXmW© {_iVmV. ho nXmW©
AmVS>çm§Mo Amamo½` gwYmaVmV. VgoM, `m nXmWmª_YyZ
{_iUmè`m short chain fatty acids _wio
aŠVdm{hÝ`m§_Yrb inflammation qH$dm OiOi H$_r
hmoD$Z aŠVdm{hÝ`m§Mo Amamo½` gwYmaV OmVo. Amhmam_Yo
^anya V§Vw_` nXmWmªMm g_mdoe Agob Va aŠVdm{hÝ`m§Mo
Am{U öX`mMo Amamo½` gwYmaVo, dOZ H$_r hmoÊ`mg _XV
hmoVo, aŠVmVrb gmIa {Z`§{ÌV amhÿZ BÝgw{bZ ao{gñQ>Ýg
H$_r amhÿ eH$Vmo Am{U nMZ{H«$`mhr gwYmaVo.

5. H$~m}XHo$ Am{U BÝgw{bZ ao{PñQ>Ýg … Amnë`m
Amhmam_Ü`o gmVË`mZo H$~m}XH$m§Mo à_mU OmñV Agbo Va
Amnë`m aŠVmVrb gmIaoMr nmVir daModa C§MmdV OmVo.
aŠVmVrb gmIaoMr C§Mmdbobr nmVir {Z`§{ÌV H$aÊ`mgmR>r
earamVrb BÝgw{bZ `m g§àoaH$mMr nmVir gmVË`mZo
C§Mmdbobr amhVo. Ago ~è`mM H$mimgmR>r hmoV am{hbo Va

Amnë`m earamVrb noet_Yo BÝgw{bZÀ`m H$m`m©bm AdamoY
{Z_m©U hmoVmo. Aem pñWVr_Yo aŠVmVrb BÝgw{bZMr nmVir
OmñV AgyZhr aŠVmVbr gmIa {Z`§{ÌV amhV Zmhr.
BÝgw{bZMr Am{U aŠVmVrb gmIaoMr C§Mmdbobr nmVir
doJdoJù`m _mJm©Zo Amnbm  aŠVXm~ dmT>dÊ`mg H$maUr^yV
R>aVo. BÝgw{bZÀ`m C§Mmdboë`m nmVir_wio _yÌqnS>m§_Ü`o
gmo{S>`_ Am{U Ë`m~amo~a nmUr emofÊ`mMo à_mU dmTy>
eH$Vo. Ë`m_wio aŠVdm{hÝ`m§_Ü`o aŠVmMo à_mU dmTy>Z
Amnbm aŠVXm~ dmT>V OmVmo. aŠVmVrb gmIaoÀ`m
C§Mmdboë`m nmVir_wio aŠVdm{hÝ`m§_Yrb oxidative

stress dmT>V OmD$Z aŠVdm{hÝ`m H$S>H$ hmoVmV. VgoM
dmT>boë`m gmIaoÀ`m Am{U BÝgw{bZÀ`m nmVir_wio
aŠVdm{hÝ`m§_Ü`o Zm`{Q´>H$ Am°ŠgmB©S> V`ma hmoÊ`mMo à_mU
H$_r hmoV Agë`m_wio aŠVdm{hÝ`m àgaU nmdy eH$V
ZmhrV. aŠVmVrb gmIaoÀ`m d BÝgw{bZÀ`m C§Mmdboë`m
nmVir_wio earamVrb sympathetic nervous system

CÎmo{OV hmoD$Z ñQ´>og hm_m}ÝgMr nmVirhr C§MmdVo. `m_wio
aŠVdm{hÝ`m§_Yrb AdamoY dmTy>Z aŠVXm~ dmTy> bmJVmo.
VgoM aŠVmVrb gmIaoÀ`m d BÝgw{bZÀ`m C§Mmdboë`m
nmVir_wio earamVrb Renin Angiotensin Aldosteron

System (RAAS) CÎmo{OV hmoVo. Ë`m_wio aŠVdm{hÝ`m
AmHw§${MV nmdyZ aŠVXm~ dmT>Ê`mg gwédmV hmoVo.

aŠVXm~ H$_r R>odÊ`mgmR>r H$mhr _hÎdmMr _mJ©Xe©H$
VÎdo Aer AmhoV:-

1. dOZ H$_r H$aUo Am{U BÝgw{bZ ao{gñQ>Ýg H$_r H$aUo
… dOZ à_mUmnojm OmñV Agboë`m ì`ŠVr¨Zr H$_r H°$batMm
Amhma KoD$Z, VgoM {Z`{_V d `mo½` ì`m`m_ H$ê$Z dOZ
H$_r H$aUo ho _hÎdmMo R>aVo. amoOÀ`m AmhmamV gmVË`mZo
Zoh_rnojm 300 H°$bar H$_r KoVë`mg ghm _{hÝ`m§V  nmM
Vo gmV Q>ŠŠ`m§Zr KQ> hmoD$ eH$Vo Am{U aŠVXm~ {Z{üV
H$_r hmoD$ eH$Vmo. Amhma Zoh_rM g§Vw{bV Agmdm. dOZ
H$_r H$aÊ`mgmR>r AmhmamVrb H$~m}XHo$, åhUOo YmÝ`o Am{U
V¥UYmÝ`m§nmgyZ V`ma hmoUmao, nmoir, ^mV, ^mH$ar BË`mXr
nXmW© H$_r H$amdoV. Ë`mM~amo~a gmIa, Jyi AWdm _Y`wŠV
JmoS> nXmWmªMo à_mUhr H$_r H$amdo. ImarH$, _ZwH$m, gwH$m
A§Ora ho nXmW© Mdrbm gmIaonojm H$_r JmoS> bmJV Agbo
Varhr `m nXmWmª_Ü`o fructose ZmdmMr gmIa AgVoM.
~è`mMXm, ho nXmW© dmnê$Z  V`ma Ho$bobr {_R>mB© 'Sugar

free' {_R>mB© Aem \$gì`m ZmdmImbr {dH$br OmVo. na§Vw
fructose hr gmIahr aŠVmVbr gmIa dmT>dÊ`mgmR>r
H$maUr^yV R>aV AgVo. åhUyZ Ago nXmW©hr Amhmam_Ü`o
H$_r à_mUmVM R>odmdoV.
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2. AmhmamVrb nmoQ>°{e`_ dmT>dUo … AmhmamVrb
nmoQ>°{e`_ dmT>dÊ`mgmR>r gJù`mV gmonm Cnm` åhUOo
{Xdg^am_Yo {d{dY a§Jm§Mr, Non starchy, åhUOo
H$~m}XH$m§Mo à_mU H$_r Agbobr H$ƒr \$io Am{U ^mÁ`m
ImUo hm hmo`. gd©gmYmaUnUo XaS>moB© Xa{Xder 400 Vo
500 J«°_ H$ƒr \$io Am{U ^mÁ`m Imëë`mg earambm
Amdí`H$ VodT>o nmoQ>°{e`_ {_iVo.

3. earam_Ü`o inflammation qH$dm OiOi Am{U
Oxidative stress H$_r H$aÊ`mgmR>rMo ~Xb … A{Và{H«$`m
Ho$bobo AÞ qH$dm processed foods Amhmam_Ü`o H$_r R>odUo
Amdí`H$ AgVo. Aem AÞnXmWmª_Yo {_R>mMo à_mU OmñV
AgVo. VgoM, `m AÞnXmWmª_Ü`o Agbobo H¥${Ì_ a§J,
preservatives, emulsifiers, flavouring agents, Ago
H$mhr amgm`{ZH$ KQ>H$ Amnë`m earam_Ü`o Inflammation

qH$dm OiOi Am{U oxidative stress dmT>dVmV. `m_wio
aŠVdm{hÝ`m H$S>H$ hmoV OmD$Z Ë`m§Mr àgaU nmdÊ`mMr
VmH$X H$_r hmoV OmVo d aŠVXm~ dmT>V OmVmo. AmhmamV
Amo_oJm-6 \°$Q>r A°{gS>Mo à_mU Amo_oJm-3 \°$Q>r A°{gS>À`m
_mZmZo Iyn OmñV Agë`mg Amnë`m earamV
Inflammation qH$dm OiOi Am{U oxidative stress

dmT>V OmD$Z Amnë`m Y_Ý`m§À`m AmVyZ nwQ>o MTy> bmJVmV
d aŠVdm{hÝ`m AmHw§$MZ nmdyZ aŠVXm~ dmTy> eH$Vmo.
Amhmam_Yo [a\$mBªS> Vobm§EodOr bmH$S>r KmÊ`mdaMr Vobo
qH$dm cold pressed oils dmnabr Va oxidative stress

H$_r hmoD$ eH$Vmo. na§Vw, Aer VoboXoIrb H$_r à_mUmVM
dmnam`Mr Agë`m_wio XaS>moB©, _mUer 2 Vo 3 MhmMo M_Mo
åhUOo 10 Vo 15 {_br{bQ>a Vob nwaogo AgVo. Mma àm¡T>
ì`ŠVr¨À`m Hw$Qw>§~mgmR>r _{hÝ`mbm XmoZ {H$bmo Vob nwaogo hmoVo.
Amhmam_Ü`o, g§V¥á \°$Q>r A°{gS>Mo (Saturated Fatty Acids)

à_mU H$_r Agmdo. åhUOoM Vyn-bmoUr Am{U _m§gm~amo~a
`oUmar Ma~r AË`ën à_mUmV Agmdr. gd©gmYmaUnUo
{Xdg^am_Ü`o EImXm MhmMm M_Mm gmOyH$ Vyn AWdm
bmoUr ImÊ`mg haH$V Zmhr.

DASH (Dietary Approach to Stop Hypertension)

Diet aŠVXm~ H$_r R>odÊ`mgmR>rMm `mo½` Amhma qH$dm S>mEQ>
g_Obm OmVmo. (AmH¥$Vr H«$_m§H$-1) `m_Ü`o _w»`Ëdo
^anya H$ƒr \$io-^mÁ`m ImUo, à{H«$`m Z Ho$boë`m
YmÝ`m§nmgyZMo nXmW© ImUo, H$S>YmÝ`o Am{U H$_r Ma~r`wŠV
MrP, _mgo, A§S>r, `mda ^a AgVmo. `m AmhmanÕVr_Ü`o
_rR>, bmb _m§g, g§V¥á Ma~r Am{U gmIa, Jyi
Agboë`m JmoS> nXmWmªMm g_mdoe AË`ën à_mUmV
AgVmo.

AmhmamVrb H$mhr {d{eï> nXmW© Amnbm aŠVXm~ H$_r
H$aÊ`mgmR>r Cn`wŠV AgVmV. Aem nXmWmª_Yrb {d{eï>
KQ>H$  aŠVdm{hÝ`m§_Yrb Xm~ H$_r H$ê$Z, aŠVmVrb
g§àoaH$m§da {Z`§ÌU AmUyZ, earamVrb Inflammation

Am{U Oxidative Stress H$_r H$ê$Z, Am{U öX`mÀ`m
ñn§XZm§Mm Omoa H$_r H$éZ, aŠVXm~ H$_r AmUy eH$VmV.

DASH (Dietary

Approach to Stop

Hypertension) Diet

(AmH¥$Vr H«$_m§H$-1)
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`m ImÚnXmWmªMm Amhmam_Yo AmdOy©Z g_mdoe  Ho$ë`mg
aŠVXm~ H$_r hmoÊ`mg _XV hmoVo. Ago nXmW© nwT>o {Xbo
AmhoV.

1. ~rQ> ê$Q … {~Q>m_Ü`o ^anya à_mUmV Nitrates

AgVmV. Amnë`m earam_Ü`o `m Nitrates nmgyZ Nitric

Oxide V`ma hmoVo. Nitric Oxide _wio aŠVdm{hÝ`m àgmaU
nmdVmV. VgoM, aŠVdm{hÝ`m§À`m AmVrb AmdaUm_Yrb
noetMo H$m`© gwYmaÊ`mg _XV hmoVo. åhUyZM ~rQ>ê$Q>À`m
{Z`{_V godZmZo aŠVXm~ H$_r `oÊ`mg _XV hmoVo. ~rQ>ê$Q>
H$ƒo AWdm CH$Sy>Z ImVm `oVo. ~rQ>ê$Q>_Yo ^anya V§Vy
Agë`m_wio öX`mMo Amamo½` d AÞnMZ gwYmaÊ`mg _XV
hmoVo.

2. S>mqi~ … S>mqi~mÀ`m XmÊ`m§_Ü`ohr ^anya à_mUmV
Nitric Oxide AgVo. nU Nitric Oxide ho ApñWa
H§$nmD§$S> AgVo. aŠVdm{hÝ`m§da `mo½` n[aUm_ gmYÊ`mÀ`m
AmYrM ~è`mMem Nitric OxideMo aŠVàdmhm_Ü`o  {dKQ>Z
hmoVo. gwX¡dmZo S>mqi~mÀ`m XmÊ`m§_Ü`o ^anya à_mUmV
Agbobr antioxidants ApñWa Aem Nitric Oxide

^modVr EH$ g§ajH$ H$dM V`ma H$aVmV. Ë`m_wio Zm`{Q´>H$
Am°ŠgmBS> pñWa amhÿZ aŠVdm{hÝ`m§Zm OmñVrV OmñV
à_mUmV Nitric OxideMm nwadR>m hmoVmo.

3. S>mH©$ Mm°H$boQ … Mm°H$boQ>_Yrb Flavonoids `m
compound _wio earamV Nitric Oxide V`ma hmoD$Z
aŠVXm~ H$_r `oÊ`mg _XV hmoVo. ~mOmam_Ü`o {d{dY
àH$maMr Mm°H$boQ> CnbãY AgVmV. gd©gmYmaUnUo,
H$moH$moMo à_mU 70% À`m da (85% Vo 100%)
Agboë`m Mm°H$boQ>Mr amoO EImXr dS>r AWdm VwH$So>
Imëë`mg {gñQ>m°{bH$ BP 2-5 mm of Hg Zo H$_r hmoD$
eH$Vo.

4. OmñdXm§Mm  Mhm … OmñdXm§À`m nmH$ù`m§Mm Mhm
aŠVXm~ H$_r H$aÊ`mgmR>r AË`§V Cn`wŠV AgVmo.
earamVrb Renin Angiotensin Aldosteron System

(RAAS) _Ǜ o -angiotensin I `m g§àoaH$mMo -angiotensin

II `m g§àoaH$m_Yo  ê$nm§Va hmoV AgVo. -Angiotensin II  `m
g§àoaH$m§_wio earam_Yrb Y_Ý`m AmHw§$MZ nmdVmV.
angiotensin II  `m g§àoaH$mMo à_mU Amdí`H$Vonojm
OmñV dmT>ë`mg, Amnbm aŠVXm~ dmT>V OmVmo.
OmñdXm§À`m \w$bm§_Ü ò -nthocynines ZmdmMo H§$nmD$§S>
Angiotensin Converting Enzyme (ACE) Inhibition

H$aVo. Ë`m_wio Amnbm aŠVXm~ Z¡g{J©H$arË`m H$_r hmoÊ`mg
_XV hmoD$ eH$Vo. Cƒ aŠVXm~ Agboë`m ì`ŠVr¨Zr
OmñdXm§Mm Mhm {Z`{_V ß`m`ë`mg Ë`m§Mo {gñQ>m°{bH$ BP

5-7 mm of Hg Zo H$_r hmoD$ eH$Vo. OmñdXm§Mr VmOr \w$bo
dmnê$Z Mhm H$aVm `oVmo. OmñdXm§À`m nmH$ù`m§nmgyZ V`ma
Ho$boë`m Q>r ~°Jhr ~mOmamV {_iVmV.

5. {haì`m nmbo^mÁ`m … eodJm, nmbH$, Ho$b,
AamJybm Aem àH$maÀ`m ~è`mM {haì`m ^mÁ`m§_Ü`o
A±Wmogm`{ZÝg ZmdmMr A±{Q>Am°pŠgS|>Q AgVmV. Ë`m_wio
Amnbm aŠVXm~ H$_r hmoÊ`mg _XV hmoVo.

6. {d{eï> àH$maMo _mgo … amdg (Salmon), ~m§JS>m
(Mackerels) Am{U Vmabr (Sardins) `m àH$maÀ`m
_mem§_Yo Amo_oJm-3 \°$Q>r A°{gS> ^anya AgVmV. Ë`m_wio
earamVrb Am{U {deofV… aŠVdm{hÝ`m§_Yrb OiOi H$_r
hmoD$Z aŠVXm~ H$_r hmoÊ`mg _XV hmoVo.

7. H$mhr Vob{~`m … Abgr qH$dm Odg
(flaxseeds), AH«$moS>, gy`©\w$bmÀ`m {~`m, bmb
^monù`mÀ`m {~`m, ~Xm_  Am{U {nñVo, Aem gd©
Vob{~`m _°¾o{e`_ Am{U arginine `wŠV AgVmV. Ë`m
Imëë`mZo aŠVdm{hÝ`m àgaU nmdÊ`mg _XV hmoVo d
aŠVXm~ H$_r hmoVmo.

8. ~oar : ñQ´>m°~oar Am{U ãby~oar_Ü`o A±Wmogm`{ZÝg
ZmdmMr A±{Q>Am°pŠgS|>Q AgVmV. `m aŠVXm~ H$_r
H$aÊ`mgmR>r Cn`wŠV R>aVmV.

9. g§Ìr-_mog§~r Am{U Ho$ir … `m \$im§_Ü`o ^anya
à_mUmV nmoQ>°{e`_ AgVo. aŠVmVrb gmo{S>`_Mm {ZMam
H$aÊ`mgmR>r nmoQ>°{e`_ Cn`wŠV AgVo.  `m \$im§Mo godZ
aŠVXm~ H$_r H$aÊ`mgmR>r Cn`wŠV R>aVo.

10.  H$_r Ma~r Agbobo Xþ½YOÝ` nXmW© … gm`
H$mT>bobo XÿY, _bB©{da{hV nZra d MrO, Xhr-VmH$ ho
DASH diet _Ü`o g_m{dï> nXmW© AmhoV. aŠVXm~ H$_r
H$aÊ`mg ho nXmW© Cn`moJr R>aVmV.

11.  A»Ir YmÝ`o Am{U AmoQ²g … nm°{be Z Ho$boë`m
YmÝ`m§_Ü`o ^anya \$m`~a Am{U _°¾o{e`_ AgVo. Ë`m_wio
aŠVXm~ H$_r hmoÊ`mg _XV hmoVo.

Cƒ aŠVXm~ Agboë`m ì`ŠVr¨Zr AmhmamV
OmUrdnyd©H$ `mo½` ~Xb Ho$ë`mg Am{U gm§{JVboë`m {deof
AÞnXmWmªMm Amhmam_Ü`o AmdOy©Z g_mdoe Ho$ë`mg Ë`m§Mm
aŠVXm~ H$_r hmoD$ eH$Vmo. OrdZe¡br_Ü`o BVahr AZoH$
N>moQ>o-N>moQ>o ~Xb H$ê$Z aŠVXm~ H$_r H$aVm `oVmo. Vo ~Xb
H$go H$am`Mo Am{U Ë`m_wio Amnbm aŠVXm~ H$gm Am{U
{H$Vr à_mUm_Ü`o H$_r hmoD$ eH$Vmo `m~Ôb AmnU nwT>rb
_{hÝ`mÀ`m boIm_Ü`o OmUyZ KoD$ `m.

- S>m°. ñdmVr ~mnQ>
swateebapat@gmail.com
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gmoZo, Mm§Xr, Vm§~o, H${Wb, {ego, OñV, bmoI§S>, nmam
AmXr H$mhr YmVy§Mm Cn`moJ eoH$S>mo qH$dm hOmamo dfmªnmgyZ
hmoV Ambm Amho. Ë`mZ§Vahr _mUgmbm g§emoYZ H$aVmZm
BVa AZoH$ {Za{Zamio YmVy gmnS>V Jobo.  _|So>{bìh `mZo
V`ma Ho$boë`m AmdV©gmaUr_Ü`o (nr[aAm°{S>H$ Q>o~b)
OJmVrb gd© _ybÐì`o XmIdbr Ë`mV gw_mao 80-90 Q>¸o$
YmVy AmhoV. Ë`mVbo ~aoMgo aoAa åhUOo AË`§V Xþ_ui `m
loUrV `oVmV. bmoI§S>, Vm§~o, A°ë`w{_{Z`_, OñV, H${Wb,
{ego, {ZHo$b, H«$mo{_`_, Q>m`Q>°{Z`_, {b{W`_, nmam
`m§gmaIo H$mhr YmVy ì`dhmamV qH$dm H$maImZXmar_Ü`o
OmñV Cn`moJmV AmUbo OmVmV Am{U gmoZo, Mm§Xr,
ßb°{Q>Z_ `m§gma»`m YmVy§Mo Xm{JZo Ho$bo OmVmV. OJmVbo
\$maM WmoSo> YmVy {ZgJm©V ewÕ ê$nmV gmnS>VmV Am{U BVa
gd© YmVy {Za{Zamù`m g§`wJm§À`m ê$nmV XS>bobo AgVmV.
Ë`m§Zm O{_ZrVyZ ~mhoa H$mTy>Z ewÕ ñdê$nmV AmUÊ`mgmR>r
{Za{Zamù`m V§Ìm§Mm Cn`moJ Ho$bm OmVmo. Ë`m§Mm g_mdoe
{ZîH$f©U YmVw{dkmZmV hmoVmo. Ë`mVrb H$mhr _hÎdmMo YmVy
Am{U Ë`m§Mo {ZîH$f©U `m§Mr _m{hVr `m boImV {Xbr
Amho.

1. gmoZo
ho YmVyÀ`mM ñdê$nmV {ZgJm©V {_iVo, nU ho

YmVwê$nmVbo gmoZo OJmVë`m H$mhr {ZdS>H$ {R>H$mUrM
Agboë`m IS>H$m§_Ü`o AJXr Aën à_mUmV {_gibobo
AgVo. gmoÝ`mÀ`m ImUrVgwÕm àË`j {ndioY_H$ gmoZo
Hw$R>ohr nS>bobo {XgV Zmhr. ho gmoZo {VWë`m IS>H$m§_Ü`o
gyú_ H$Um§À`m ñdê$nmV {_gibobo AgVo. H$Yr H$Yr
nm§T>è`m "¹$mQ>©²P' IS>H$m§_Ü`o gmoÝ`mÀ`m ~marH$ aofm qH$dm
{R>nHo$ {Xgy eH$VmV. {VWo IUboë`m ImUrVyZ gmoZo
H$mT>Ê`mMr à{H«$`m AË`§V Jw§VmJw§VrMr AgVo. gwédmVrbm
^yJ^©emñÌk O{_ZrImbrb gmoÝ`mMo gmR>o emoYVmV.
Ë`mZ§Va XmoZ àH$mao ImUH$m_ Ho$bo OmVo. gmoZo O{_ZrÀ`m

n¥ð>^mJmÀ`m Odi Agë`mg AmonZ-{nQ> _m`qZJ `m
àH$mamV  _moR>o IÈo> ImoXÿZ gwdU©`wŠV XJS> ~mhoa H$mT>bo
OmVmV Am{U gmoZo O{_ZrÀ`m AmV Imobda XS>bobo
Agë`mg A§S>aJ«mC§S> _m`qZJ `m nÕVrZo O{_ZrV ~moJXo
V`ma H$ê$Z gmoZo Agbobo XJS> IUyZ ~mhoa H$mT>bo
OmVmV. ImUrVyZ H$mT>bobo _moR>o XJS> `§Ìm§À`m gmhmæ`mZo
{MaSy>Z ~marH$ Ho$bo OmVmV. Ë`m§Mo ê$nm§Va AJXr ~marH$
{nR>mgma»`m nmdS>a_Ü`o Ho$bo OmVo, `m_wio Ë`mVrb
gmoÝ`mMo H$U _moH$io hmoVmV. XJS>mÀ`m Mwè`mVyZ gmoZo
doJio H$aÊ`mgmR>r {d{dY nÕVr dmnaë`m OmVmV.

1. JwéËdmH$f©U nÕV … gmoZo ho BVa XJS>m§nojm OS>
AgVo. Ë`m_wio nmÊ`mÀ`m àdmhmMm dmna H$ê$Z OS>
gmoÝ`mMo H$U Imbr ~gdbo OmVmV Am{U hbH$s _mVr
dmhÿZ OmVo.

2. gm`ZmBS> brqMJ … `mV ~marH$ Mwè`m_Yrb gmoZo
gm`ZmBS>À`m ÐmdUmV {daKiVo. Z§Va amgm`{ZH$
à{H«$`oÛmao Vo nwÝhm KZ ñdê$nmV {_idbo OmVo.

3. A_mëJ_oeZ … H$mhr {R>H$mUr nmam dmnê$Z gmoZo
EH$Ì Ho$bo OmVo, _mÌ n`m©daUmÀ`m g§ajUmMm {dMma
H$aVm AmVm hr nÕV H$_r dmnabr OmVo.

`m à{H«$`m§_YyZ {_imbobo gmoZo XJS>_mVrnmgyZ doJio
Pmbo Agbo Var Vo nyU©nUo ewÕ ZgVo. Ë`mV Vm§~o, Mm§Xr
qH$dm BVa YmVy§Mo {_lU Agy eH$Vo. ho gmoZo [a\$m`Zar_Ü`o
ZoD$Z Am{U agm`ZemñÌ Am{U {dÚwVàdmhmMm dmna H$ê$Z
99.9% ewÕ gmoZo {_idbo OmVo. gmYmaUnUo EH$ Q>Z
åhUOo Xhm bmI J«°_ IS>H$ CngyZ Ë`m§Zm Hw$Q>ë`mda
Ë`mVyZ Ho$di H$mhr J«°_ gmoZo hmVr bmJVo, åhUOo Ajae…
S>m|Ja nmoIê$Z Ë`mVyZ gmoÝ`mMm C§Xra H$mT>bm OmVmo,
Ë`mbm Iyn IM© `oVmo åhUyZM gmoÝ`mMr qH$_V BVH$s
OmñV AgVo. qH$dm gmoÝ`mMo _yë` BVHo$ OmñV Agë`m_wio
Ë`mbm Imob ImUr_YyZ à`ËZnyd©H$ [aVrZo ~mhoa H$mT>Uo
nadS>Vo.

YmVy§Mo {ZîH$f©U

AmZ§X Kmao
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2. Vm§~o
hm YmVy gmoÝ`mÀ`m _mZmZo _w~bH$ à_mUmV gmnS>Vmo.

OJmVrb AJXr WmoS>çm {R>H$mUr Vm§~ogwÕm gmoÝ`mà_mUoM
YmVyÀ`m ê$nmV gmnS>Vo. Vgo {_imbobo Vm§~o \$ŠV doJio
H$ê$Z Ë`mbm ewÕ H$amdo bmJVo. nU ZìdX Q>ŠŠ`m§hÿZ
OmñV Vm§~o Ë`m§À`m g§`wJm§nmgyZ V`ma Ho$bo OmVo. Ë`m§Mo
{ZîH$f©U H$aÊ`mMr à{H«$`m  amgm`{ZH$ÑîQ>çm OmñV
Jw§VmJw§VrMr AgVo. Vm§ã`mMr I{ZOo àm_w»`mZo Mma
àH$maÀ`m g§`wJm§V {d^mJbr OmVmV … gë\$mBS>,
Am°ŠgmBS>, H$m~m}ZoQ> Am{U {g{bHo$Q>. `mVrb gë\$mBS>
ñdê$nmVrb MmëH$monm`amBQ> ho Vm§ã`mMo gdm©V _hÎdmMo
I{ZO Amho. `mV Vm§ã`mgmo~V bmoI§S> Am{U J§YH$ AgVo.
`mMm a§J gmoÝ`mgmaIm {ndiga {XgVmo. OJmVrb ~hþVm§e
Vm§~o `m I{ZOm§nmgyZ {_idbo OmVo. `mnmgyZ Vm§~o
{_idÊ`mÀ`m à{H«$`oVrb _w»` Q>ßno nwT>rbà_mUo AmhoV.

A) ImUH$m_ Am{U ~marH$ H$aUo … gwédmVrbm
Vm§ã`mMo I{ZO Agbobo _moR>o IS>H$ ImUrVyZ H$mT>bo
OmVmV. Ë`mZ§Va H«$ea _erZÀ`m gmhmæ`mZo `m IS>H$m§Mo
ê$nm§Va bhmZ IS>çm§_Ü`o Am{U eodQ>r ~marH$ nmdS>a_Ü`o
Ho$bo OmVo.

Am) \«$moW âbmoQ>oeZ (I{ZO g§dY©Z) …
AmH¥$Vr 1 _Ü`o XmIdë`mà_mUo `m Q>ßß`mV I{ZOmÀ`m
Mwè`m_Yrb XJS>, _mVr AmXr BVa H$Mam H$mTy>Z Q>mHy$Z

Ë`mVrb Vm§ã`mMo à_mU dmT>dÊ`mV `oVo. Ë`mgmR>r  ~marH$
Ho$bobr I{ZOmMr nyS> EH$m _moR>çm Q>mH$sV nmÊ`mgmo~V
{_giyZ Ë`mV H$mhr Img Vobo Am{U agm`Zo Q>mH$br
OmVmV Am{U Ë`mV g§Hw${MV hdoMm OmoamMm PmoV gmoS>bm
OmVmo, `m_wio Vo {_lU T>dibo Joë`mZ§Va Ë`mVbm H$Mam
Vimer amhVmo Am{U Vm§ã`mMo à_mU OmñV Agbobo YmVwH$
(H$m°na H$m°ÝgÝQ´>oQ>) daÀ`m \o$gmV O_m hmoVo d Vo Jmoim
Ho$bo OmVo.

B) ^mOUo Am{U {dVidUo … `m \o$gmbm EH$m
^Å>r_Ü`o VmndyZ ^mObo OmVo OoUoH$ê$Z Ë`mVrb J§YH$
OiVmo Am{U YwamVyZ ~mhoa nS>Vmo. Ë`mZ§Va ho {_lU Xþgè`m
_moR>çm ^Å>rV {dVidbo OmVo. `m_wio Vm§~o Am{U bmoI§S>mMo
{_lU {dViyZ YmVwH$mnmgyZ doJio hmoVo. `mVyZ {_imboë`m
Ðd nXmWm©bm "_°Q>' åhUVmV, Á`mV gmYmaU 50-70%
Vm§~o AgVo.

B©) n[adV©H$ ^Å>r (H$ÝìhQ>©a) à{H«$`m … `mV _°Q>
ñdê$nmVrb Vm§ã`mbm n[adV©H$ ^Å>rV ^mOVmZm Ë`mVyZ
hdoMm PmoV ZoVmV. `m_wio Cabobo bmoI§S> Am{U J§YH$
{ZKyZ OmVmV. `m à{H«$`oVyZ {_iUmè`m Vm§ã`mÀ`m
R>moH$ù`mMm n¥ð>^mJ \$moS> Amë`mgmaIm {XgVmo åhUyZ
Ë`mbm "pãbñQ>a H$m°na' åhUVmV. ho 98% ewÕ AgVo,
nU `mV AOyZhr H$mhr AewÕr AgVmV.

C) {dÚwV ewÕrH$aU … gdm©V eodQ>r, 99.99% ewÕ

AmH¥$Vr 1
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Vm§~o {_idÊ`mgmR>r {dÚwV {dÀN>oXZ (BboŠQ´>mobm`{gg)
nÕV dmnabr OmVo. `mV AewÕ Vm§ã`mMm EH$ OmS> VwH$S>m
YZmJ«mda (A°ZmoS>da) Am{U ewÕ Vm§ã`mMr EH$ nmVi nÅ>r
F$UmJ«mda (H°$WmoS>da) R>odyZ Ë`m§Zm H$m°na gë\o$Q> Am{U
gëâ`w[aH$ A°{gS>À`m {_l ÐmdUmV ~wS>dbr OmVo. {dOoÀ`m
àdmhm_wio AewÕ VwH$S>çmVrb Vm§~o ÐmdUmV {daKiyZ
ewÕ Vm§~o F$UmJ«mdarb nÅ>rda O_m hmoV OmVo.

Am°ŠgmBS> YmVwH$m§gmR>r Ðdr` YmVw{dkmZ hr nÕV
dmnabr OmVo. Z¡g{J©H$ ñdê$nmVrb qH$dm ^mObobr YmVwHo$
`mo½` Aem {dÐmdH$mV KmbVmV. YmVwH$mVrb Vm§ã`mMo
Am°ŠgmBS> {dÐmdH$mV {daKiVo d BVa AZmdí`H$ ^mJ
VgmM amhVmo. {dÐmd doJim H$ê$Z Ë`mnmgyZ YmVdr`
bmohmMm Cn`moJ H$ê$Z AdjonUmZo qH$dm {dÚwV{ZjonUmZo
Vm§ã`mMr nwZàm©ár H$aVmV.

3. bmoI§S> Am{U nmobmX … (AmH¥$Vr YmVy {ZîH$f©U-2)

bmoh qH$dm bmoI§S> hm YmVy ho_oQ>mBQ> qH$dm _°¾oQ>mBQ>
`m§gma»`m I{ZOmÀ`m ñdê$nmV {_iVmo. hr I{ZOo bmohmMr
Am°ŠgmBS AgVmV. AmYr Ë`m§À`mnmgyZ bmoI§S> V`ma Ho$bo
OmVo Am{U Z§Va Ë`mMo nmobmXmV ê$nm§Va Ho$bo OmVo. `m
à{H«$`m XmoZ Q>ßß`m§_Ü`o Ho$ë`m OmVmV.

A) ãbmñQ> \$Z©og `m AdmT>ì` AmH$mamÀ`m ^Å>r_Ü`o
daÀ`m ~mOyZo bmoI§S>mMo I{ZO, H$moH$ (H$moiemMm EH$

àH$ma) Am{U MwZIS>r Q>mH$bo OmVmV. hr EH$ C§M, Cä`m
AmH$mamMr ^Å>r AgVo. ^Å>r_Ü`o ImbyZ AË`§V CîU hdm
gmoS>br OmVo. H$moiemÀ`m AY©dQ> OiÊ`m_wio H$m~©Z
_moZmoAm°ŠgmBS> dm`y V`ma hmoVmo Am{U Vmo I{ZOmVrb
Am°pŠgOZbm IoMyZ KoVmo. I{ZOmVrb AewÕ Ðì`o H$mTy>Z
Q>mH$Ê`mgmR>r MwZIS>r _XV H$aVo, {VÀ`m_wio "ñb°J' V`ma
hmoVmo Am{U Vmo hbH$m Agë`mZo {dViboë`m bmoI§S>mda
Va§JVmo Am{U doJim H$mT>bm OmVmo. `m à{H«$`oVyZ Oo
{dVibobo bmoI§S> {_iVo, Ë`mbm "{nJ Am`Z©' åhUVmV.
`mV H$m~©ZMo à_mU OmñV (gw_mao 4%) AgVo, `m_wio Vo
WmoSo> {R>gyi AgVo.

Am) bmoI§S>mVrb OmñVrMm H$m~©Z Am{U BVa AewÕ
Ðì`o H$mTy>Z Q>mH$ë`mda Ë`mMo ê$nm§Va nmobmXmV hmoVo.
Ë`mgmR>r ~o{gH$ Am°pŠgOZ à{H«$`m H$aVmZm {dViboë`m
{nJ Am`Z©_Ü`o Cƒ Xm~mMm ewÕ Am°pŠgOZ gmoS>bm
OmVmo. `m_wio H$m~©ZMo à_mU H$_r hmoD$Z (0.2% Vo
2.1% n`ªV) bmoI§S>mbm _O~wVr {_iyZ nmobmX V`ma
hmoVo. ~o{gH$ Am°pŠgOZÀ`m EodOr BbopŠQ´>H$ AmH©$
\$Z©ogMmhr Cn`moJ Ho$bm OmVmo.  nmobmXm_Ü`o H$m~©ZMo
à_mU {OVHo$ H$_r, {VVHo$ Vo A{YH$ bdMrH$ AgVo.
H$m~©Z dmT>bm H$s nmobmX H$S>H$ nU {R>gyi hmoVo.
nmobmXmbm A{YH$ _O~wVr qH$dm bdMrH$nUm
AmUÊ`mgmR>r qH$dm Ë`mbm J§OamoYH$ ~ZdÊ`mgmR>r Ë`mV

AmH¥$Vr 2
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H«$mo{_`_, {ZHo$b qH$dm _±JZrO `m§gmaIo YmVy {Za{Zamù`m
à_mUm§_Ü`o {_gibo OmVmV. `mVyZ {Za{Zamio JwUY_©
Agbobo AZoH$ {_lYmVy V`ma Ho$bo OmVmV. ñQ>oZbog ñQ>rb
`m Z J§OUmè`m YmVyMogwÕm AZoH$ àH$ma AgVmV.

B) nmobmX V`ma Pmë`mda Vo gmÀ`mV AmoVbo OmVo.
Ë`mZ§Va _moR>çm amobg©_YyZ {\$adyZ Ë`mbm nÌm, gù`m
qH$dm ~r_Mm AmH$ma {Xbm OmVmo.

4. A°ë`w{_{Z`_
~m°ŠgmBQ> ho `m YmVyMo Vm§~yg a§JmMo _w»` I{ZO XJS>

Am{U _mVrÀ`m ñdê$nmV ImUrVyZ ~mhoa H$mT>bo OmVo. Ë`m
I{ZOmbm ̂ Å>r_Ü`o {dVidyZ Ë`mnmgyZ hm YmVy doJim H$aVm
`oV Zmhr, Ë`mgmR>r _moR>çm à_mUmda {dÚwVD$O}Mm dmna
H$amdm bmJVmo.  hr à{H«$`m XmoZ _w»` Q>ßß`m§V nyU© hmoVo

A) ~m`a à{H«$`m (ewÕrH$aU) … `mV ~m°ŠgmBQ>da
amgm`{ZH$ à{H«$`m H$ê$Z Ë`mVrb AewÕr (Ogo H$s bmoI§S>
Am{U dmiy) H$mT>br OmVo. Ë`mgmR>r `m I{ZOmMr nmdS>a
H$ê$Z Vr Ja_ H$m°pñQ>H$ gmoS>çmÀ`m ÐmdUmV {daKdir
OmVo. {Vbm JmiyZ AewÕ Ðì`o ~mhoa H$mT>br OmVmV
Am{U VmndyZ AIoarg Ë`mVyZ A°ë`w{_Zm ZmdmMr nm§T>ar
nmdS>a {_iVo. Vo A°ë`w{_{Z`_Mo Am°ŠgmBS> AgVo.

Am) hm°b-hoam°ëQ> à{H«$`m … `mV  BboŠQ´>mobm`Pa
ZmdmÀ`m EH$m _moR>çm bmoI§S>r Q>mH$sV Aë`w{_Zm Am{U
"H«$m`mobmBQ>' ZmdmMo I{ZO EH$Ì {dVidbo OmVo.
H«$m`mobmBQ>_wio Aë`w{_ZmMm ÐdUm§H$ H$_r hmoVmo, Á`m_wio
H$_r drO bmJVo. `m {_lUmVyZ àM§S> à_mUmV drO
àdm{hV Ho$br OmVo. {dOoÀ`m àdmhm_wio A°ë`w{_{Z`_
Am{U Am°pŠgOZ doJio hmoVmV. ewÕ {dVibobo
A°ë`w{_{Z`_ Q>mH$sÀ`m Vimer gmMVo.

ho {dVibobo A°ë`w{_{Z`_ gmÀ`mV AmoVyZ Ë`mMo _moR>o
R>moH$io qH$dm bm§~ gù`m ~Zdë`m OmVmV, nwT>o Ë`m§MonmgyZ
nÌo, ̂ m§S>r, {d_mZmMo ̂ mJ qH$dm AË`§V nmVi \$m°B©b ~ZVmV.

5. {ego
{egogwÕm YmVy `m ewÕ ñdê$nmV {ZgJm©V {_iV Zmhr.

hm YmVy _w»`Ëdo Ë`mÀ`m J°boZm (boS> gë\$mBS>) `m
I{ZOmnmgyZ {_idbm OmVmo. Vr à{H«$`m Aer AgVo-

A) I{ZOmMo ewÕrH$aU … ImUrVyZ H$mT>boë`m J°boZm
I{ZOmV _mVr, XJS> Am{U BVa AewÕr AgVo. "\o$Z
ßbdZ' (\«$moW âbmoQ>oeZ) `m à{H«$`oÛmao I{ZOmVrb AewÕr
doJir H$ê$Z {eemMo à_mU dmT>dbo OmVo.

Am) ^mOUo … ewÕ Ho$bobo I{ZO ^Å>rV hdm R>odyZ

^mObo OmVo. `m_wio {eemÀ`m gë\$mBS>Mo ê$nm§Va
{eemÀ`m Am°ŠgmBS>_Ü`o hmoVo.

B) jnU qH$dm {dVidUo … {_imbobo boS> Am°ŠgmB©S>
EH$m _moR>çm PmoV^Å>rV (ãbmñQ> \$Z©og_Ü`o) H$moigm Am{U
MwZIS>rgmo~V EH$Ì H$ê$Z Cƒ Vmn_mZmbm Vmndbo OmVo.
H$moigm `m Am°ŠgmBS>_YyZ Am°pŠgOZbm IoMyZ KoVmo Am{U
ewÕ {dVibobo {ego Imbr O_m hmoVo.

B©) n[aîH$aU ([a\$m`qZJ) … ^Å>rVyZ {_imbobo {ego
nyU©nUo ewÕ ZgVo. Ë`mV BVa YmVy Agy eH$VmV. ho YmVy
H$mTy>Z Q>mH$Ê`mgmR>r Am{U 99.9% ewÕ {ego
{_idÊ`mgmR>r "nmŠg© à{H«$`m' qH$dm {dÚwV {dKQ>ZmMm
(BboŠQ´>mobm`{gg) dmna Ho$bm OmVmo.

`m gJù`m à{H«$`m Vm§~o qH$dm bmoI§S> {_idÊ`mÀ`m
à{H«$`m§gma»`mM AgVmV.

6) nmam
hm  EH$_od Agm YmVy Amho Omo gm_mÝ` Vmn_mZmbm

Ðd AdñWoV AgVmo. Ë`m_wio Vmo EH$ YmVy Amho AgoM dmQ>V
Zmhr. na§Vw {ZgJm©V VmogwÕm `m ñdê$nmV {_iV Zmhr. Vmo
àm_w»`mZo "{gZm~ma' `m I{ZOmÀ`m ñdê$nmV AmT>iVmo.
nmam {_idÊ`mMr à{H«$`m VwbZoZo gmonr Amho H$maU nmè`mMm
CËH$bZq~Xÿ BVa YmVy§À`m VwbZoZo IynM H$_r AgVmo. nmam
{_idÊ`mMo _w»` Q>ßno nwT>rbà_mUo AmhoV-

A) I{ZOmMr {ZdS> Am{U ewÕrH$aU … ImUrVyZ
H$mT>boë`m {gZm~ma I{ZOmMo ~marH$ VwH$So> Ho$bo OmVmV.
Ë`mZ§Va "\o$Z ßbdZ' nÕVrZo Ë`mVrb _mVr Am{U XJS>
doJio Ho$bo OmVmV, Á`m_wio I{ZOmMr g§hVr dmT>Vo.

Am) ^mOUo … ewÕ Ho$bobo {gZm~ma I{ZO EH$m ^Å>rV
hdoÀ`m (Am°pŠgOZÀ`m) CnpñWVrV gmYmaUnUo 580C Vo
700C Vmn_mZmbm ^mObo OmVo. `m à{H«$`oV {gZm~ma_Yrb
J§YH$ OiyZ Ë`mMo gë\$a S>m`Am°ŠgmBS>_Ü`o ê$nm§Va hmoVo
Am{U nmè`mMr dm\$ V`ma hmoVo.

B) D$Üd©nVZ Am{U g§H$bZ … ^Å>rV V`ma Pmbobr
nmè`mMr dm\$ Zim§Ûmao EH$m W§S> H$aUmè`m `§ÌUoV
(H§$So>Ýga_Ü`o) Zobr OmVo. {VWo dm\$ W§S> hmoD$Z Ë`mMo Ðd
nmè`mV ê$nm§Va hmoVo. hm Ðd EH$m nmÌmV O_m Ho$bm OmVmo.

B©) ewÕrH$aU … O_m Ho$bobm nmam nyU©nUo ewÕ ZgVmo.
Ë`mV OñV, Vm§~o qH$dm BVa YmVy§À`m AewÕr Agy eH$VmV.
hm nmam ewÕ H$aÊ`mgmR>r JmiU à{H«$`oV Vmo _b_bÀ`m
H$mnS>mVyZ qH$dm Mm_S>çmÀ`m {nedrVyZ JmiyZ KoVbm
OmVmo qH$dm `m nmè`mbm {dab Zm`{Q´>H$ Amåbmgmo~V
à{H«$`m XoD$Z Ë`mVrb BVa YmVy {daKidyZ Q>mH$bo OmVmV.
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A{Ve` ewÕ nmam {_idÊ`mgmR>r Ë`mMo nwÝhm D$Üd©nVZ
Ho$bo OmVo.

WmoS>Š`mV gm§Jm`Mo Pmë`mg n¥ÏdrMr CËnÎmr hmoV
AgVmZm {VÀ`m nmoQ>mV AZoH$ àH$maMo XJS>, _mVr Am{U
{d{dY YmVy§Mr I{ZOo ̀ m gJù`m Jmoï>r {Za{Zamù`m {R>H$mUr
{Za{Zamù`m à_mUmV ~o_mbw_ {_gië`m Joë`m hmoË`m.
n¥ÏdrÀ`m Hw$R>ë`m ^mJmV Hw$R>bo I{ZO {H$Vr à_mUmV Amho
ho ^yJ^©emñÌk emoYyZ H$mTy>Z Vo IUyZ H$mT>Ê`mgmR>r H$m`
H$m` H$amdo bmJob `mMm A§XmO KoVmV.  V§ÌkmZmZo eŠ`
Agob Am{U Am{W©H$ Ñïçm \$m`Xoera Agob {VWo ImU
ImoXÿZ {VWbo I{ZO ~mhoa H$mT>ë`mZ§Va AmYr Ë`mbm BVa
XJS>_mVrnmgyZ doJio H$aVmV Am{U Ë`mZ§Va amgm`{ZH$
qH$dm {dÚwVà{H«$`m H$ê$Z Ë`m g§`wJo Agboë`m I{ZOm§Mo

n¥W…H$aU H$aVmV Am{U Ë`m§À`mnmgyZ ewÕ YmVy {_idVmV.
~hþVoH$ gd© YmVy nwZdm©na H$aÊ`m`mo½` AmhoV. OwÝ`m

YmVyÀ`m VwH$S>çmnmgyZ ZdrZ YmVy V`ma H$aÊ`mgmR>r
bmJUmar IQ>nQ> Am{U D$Om© Vmo YmVy I{ZOmVyZ
H$mT>Ê`mnojm ~arM H$_r AgVo. `m_wio H$maImÝ`mV YmVybm
AmH$ma XoV AgVmZm {ZKmbobm Mwam qH$dm VwQ>Š`m_moS>Š`m
Am{U {Zén`moJr åhUyZ Q>mH$mD$ Pmboë`m dñVy `m gJù`m
^§Jmambm nwÝhm ^Å>rV Q>mHy$Z {dVidyZ qH$dm agm`ZmV
{daKidyZ Ë`mnmgyZ Zdm H$moam YmVy V`ma H$aUo \$m`Xoera
AgVo. YmVy§Mm Agm nwZdm©na H$aUo ho n`m©daUmbmhr nyaH$
Amho Am{U Vo OmñVrV OmñV Ho$bo nm{hOo.

- AmZ§X Kmao
abghare@yahoo.co

_yë` … 250 én`o _yë` … 250 én`o _yë` … 500 én`o
gdbVrV … 150 én`o gdbVrV … 120 én`o gdbVrV … 300 én`o
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^maVmV àË`oH$ nmM OUm§_mJo VrZ ì`ŠVr¨Zm
H$H©$amoJmMo  {ZXmZ hmoVo. 2022 gmbr 9,17,000 bmoH$
`m amoJmZo _¥Ë`y_wIr nS>bo.  2023 gmbr 10 bmI 40
hOma H$H©$amoJr AmT>iyZ Ambo AmhoV. 2025 gmbr VrM
g§»`m 15 bmI 70 hOmam§da Jobr Amho. ^maV Xoe
H$H©$amoJmÀ`m ~m~VrV OJmV daÀ`m H«$_m§H$mMm Xoe Amho.
70 Q>ŠHo$ é½U C{eam Pmboë`m {ZXmZm_wio _¥Ë`y nmdVmV.
Aem§Mo à_mU àË`oH$s ZD$ bmoH$m§À`m_mJo EH$ Ago Amho.

gÜ`m H$H©$amoJmda {d{dY àH$maÀ`m CnMma nÕVr
CnbãY AmhoV.

eë`H$_© : H$H©$amoJJ«ñV ^mJ H$mTy>Z Q>mH$Uo.
ao{S>Amo Woanr : Cƒ D$O}Mo CËg{O©V {H$aU, åhUOo

j{H$aU qH$dm àmoQ>m°Z dmnê$Z H$H©$amoJJ«ñV noetZm Zï>
H$aUo qH$dm JmR>rMm AmH$ma H$_r H$aUo.

{H$_moWoanr : S´>½OMm dmna H$ê$Z doJmZo dmT>Umè`m
JmR>r Zï> H$aUo.

Bå`wZmoWoanr : H$H©$amoJJ«ñV noetZm AmoiIyZ Ë`m§Zm Zï>
H$ê$Z amoJà{VH$maj_Vm dmT>dUo.

Q>mJ}Q>oS> Woanr : H$H©$amoJJ«ñV noetVrb Añdm^m{dH$
à{WZo qH$dm CËn[ad{V©V OZwHo$ bjdoYr R>aVrb Ago S´>½O
dmnaUo.

hm_m}Z Woanr : g§àoaH$m§Mm dmna H$ê$Z ñVZmMm qH$dm
àmoñQ>oQ>Mm H$H©$amoJ ~am H$aVm `oVmo.

ñQ>o_gob Q´>mÝgßbmÝQ> : `mV amoJQ> qH$dm Iam~ Pmboë`m
aŠV V`ma H$aUmè`m ñQ>o_ noer `m Ë`mM àH$maÀ`m gwÑT>
noetZr ~Xbë`m OmVmV. {H$_moWoanrMr OmñV _mÌm dmnê$Z
ho gmÜ` H$aVm `oVo.

Cnem_H$ H$miOr (n°{bE{Q>ìh Ho$Aa) : é½UmMo
emar[aH$, _mZ{gH$ Am{U ^md{ZH$ Xþ:I H$_r H$ê$Z
Ë`m§À`m OrdZmMm XOm© gwYadUmar {deof d¡ÚH$s` godm.

H$H©$amoJ bg (Cancer Vaccine)
H$H©$amoJmgmR>r Mma nÕVrZo ber ~Zdë`m OmVmV.
1. àmoQ>rZ qH$dm noßQ>mBS> bg : ̀ mV ewÕ Ho$bobr à{WZo

qH$dm H$H©$amoJmÀ`m JmR>rVrb à{WZo dmnê$Z A±{Q>OoZÀ`m
_mÜ`_mVyZ à{VH$maj_Vm {dH${gV Ho$br OmVo.

2. Ý`yŠboH$ A°{gS> bg AmaEZE/S>rEZE  : `mV
S>rEZE qH$dm E_-AmaEZEÀ`m _mÜ`_mVyZ noetH$Sy>Z
{d{eï> A±{Q>OoZ V`ma Ho$br OmVmV. Ë`m§À`m _mÜ`_mVyZ
à{VH$maj_Vm {dH${gV Ho$br OmVo.

3. noetnmgyZ bg : `mV amo½`mÀ`mM à{VH$maj_
noer S|>{S´>{Q>H$ noer qH$dm H$H©$amoJ JmR>rÀ`mM, na§Vw
à`moJemioV CËnm[ad{V©V Ho$boë`m noer dmnaVmV.

4. ìhm`ag qH$dm dmhH$ dmnéZ Ho$bobr bg : `mV
EImÚm gwa{jV ìhm`ag qH$dm ~°ŠQ>o[a`mMm dmhH$ åhUyZ
dmna Ho$bm OmVmo. hm H$H©$amoJ JmR>rVrb A±{Q>OoZMo dhZ
H$aVmo Am{U amoJà{VH$maj_Vm {Z_m©U H$ê$Z H$H©$amoJ
noetMm Zme H$aÊ`mgmR>r àoaH$ ~ZVmo.

gÜ`m \$ŠV XmoZ àH$maÀ`m H$H©$amoJm§gmR>r bg CnbãY
Amho.

A. J^m©e`mÀ`m H$H©$amoJmMm gm_Zm H$aÊ`mgmR>r øw_Z
n°{nbmo_m ìhm`ag EMnrìhr berMr  ^maV gaH$maV\}$
Xoe^a bgrH$aUmMr _mohr_ Omhra Pmbr Amho.

~. hon°Q>m`{Q>g-~rÀ`m ìhm`ag àmXÿ^m©dm_wio
{bìhaMm H$H©$amoJ hmoD$ eH$Vmo. Ë`mgmR>r gÜ`m arH$m°på~Z§Q>
nÕVrMr bg CnbãY Amho.

H$H©$amoJmÀ`m CnMmamgmR>r
ìhm`ag Woanr

S>m°.  a§OZ JJ}



{dkmZYmam$&&$E{àc 2026$&&$41

H$H©$amoJmonMma joÌmV H«$m§Vr
Am¡fYjoÌmV Am{U {deofH$ê$Z amoJmonMmamÀ`m joÌmV

H«$m§Vr hmoVo Amho åhUOo Zo_Ho$ H$m`? Va eŠ`Vm§Mm
nwZ{d©Mma Ho$bm OmVmo`. {H$aUmoËgJu nXmWmªMm dmna hm
eVH$mnydu IynM hm{ZH$maH$ _Zmbm OmB©. na§Vw H$mbm¡KmV
Ë`mMo à_mUrH$aU Pmbo Amho. Am°ÝH$mobm`{Q>H$ ìhm`agMm
amoJmonMmamgmR>r dmna hr `m joÌmVrb \$ma _moR>r Pon R>aUma
Amho. ~Km Z§! ìhm`agbm AmnU Amnbo eÌy _mZVmo.
H$mhr ìhm`ag Va H$H©$amoJOÝ` AmhoV. na§Vw Ë`m§MmM dmna
H$H©$amoJ ~am H$aÊ`mgmR>r Ho$bm OmV Amho. `mbmM
åhUm`Mo "eŠ`Vm§Mm nwZ{d©Mma H$aUo.' `m g§H$ënZoV OodT>o
H${dËd Amho VodT>rM Vr geŠV Amho.

Am°ÝH$mobm`{Q>H$ ìhm`ag Woanr
Am°ÝH$mobm`{Q>H$ ìhm`ag Woanr hr H°$ÝgagmR>r

amoJmonMma nÕVr åhUyZ nwT>o `oV Amho. `mV EImXm
OoZo{Q>H$br B§{OZr`S©> ìhm`ag qH$dm Z¡g{J©H$ ìhm`ag
dmnê$Z H°$ÝgaÀ`m noerV Ë`mMo àOZZ KS>dyZ AmUbo OmVo
Am{U Vr H°$Ýganoer _mabr OmVo. Ë`mVyZ {Z_m©U Pmbobo
ìhm`ag ho gmIir nÕVrZo BVa H°$ÝganoetZm Zï> H$aV
gwQ>VmV. Vo gwÑT> noetZm Zï> H$aUma ZmhrV `mMr _mÌ
H$Q>mjmZo H$miOr KoVbr OmVo.

`m {R>H$mUr OrZ Woanr Am{U Am°ÝH$mobm`{Q>H$ ìhm`ag
Woanr `mV Zo_H$m H$m` \$aH$ Amho Vo AmnU OmUyZ KoD$
`m. OrZ Woanr_Ü`o ìhm`ag hm dmhH$ ìhoŠQ>a åhUyZ
dmnaVmV Omo Ë`mÀ`m AmV Agbobm nXmW© {Z{üV Ho$boë`m
noerV gmoS>Ê`mMo H$m`© H$aVmo. na§Vw Am°ÝH$mobm`{Q>H$
ìhm`ag Woanr_Ü`o Vmo ìhm`agM g{H«$` S´>J EO§Q> åhUyZ
dmnabm OmVmo.

Am°ÝH$mobm`{Q>H$ ìhm`ag WoanrMo à`moJ nyduhr Ho$bo
Jobo AmhoV. `m g§~§YmVrb H$mhr Eo{Vhm{gH$ à`ËZ Ago.

1912 gmbr gpìh©Šg H°$Ýga CnMmamgmR>r ao~rO
ìhm`ag dmnabm Jobm hmoVm. B.g. 1950-70 _Ü`o
H°ÝganoerV àOZZ H$aUmè`m ìhm`agMm Aä`mg Ho$bm
Jobm. 1991 _Ü`o OoZo{Q>H$br B§{OZr`S©> Am°ÝH$mobm`{Q>H$
ìhm`ag hr g§H$ënZm CX`mbm Ambr. _°{b¾§Q> ½bm`mo_mÀ`m
CnMmamgmR>r ‘G-207’ `m OoZo{Q>H$br B§{OZr`S©>
Am°ÝH$mobm`{Q>H$ ìhm`agÀ`m n{hë`m Q>ßß`mVrb MmMÊ`m
1998 gmbr KoÊ`mV Amë`m. EM A±S> EZ H°$ÝgagmR>r
MrZ_Ü`o ‘H -101’ bm 2005 gmbr _mÝ`Vm XoÊ`mV
Ambr. ½bm`mo ãbmñQ>mo_mgmR>r OnmZ_Ü`o "G - 47 So>ëQ>m'Mr
n{hbr MmMUr KoÊ`mV Ambr. _m`bmo_mgmR>r A_o[aHo$V

2015 gmbr ‘T-Vec’bm _mÝ`Vm XoÊ`mV Ambr Amho.
hr nÕVr H$er H$m_ H$aVo?
ìhm`agMm àdoe : `mV dmnabobm ìhm`ag

H$H©$amoJnoer bú`doYr AgVmo. Vmo H$H©$amoJ noerV Q>moMbm
OmVmo.

ìhm`agMr dmT> : hm ìhm`ag Ë`m noerV dmT>Vmo. Am{U
eodQ>r H$H©$amoJ noer \w$Q>Vo.

à{VH$maj_VoMo g{H«$`rH$aU : `m H$H©$amoJJ«ñV noerVyZ
A±{Q>OÝg ~mhoa Q>mH$br OmVmV Am{U earamMr
à{VH$maj_Vm OmJ¥V Ho$br OmVo.

amoJJ«ñV noetMm Zm`ZmQ> : amoJà{VH$maH$j_Vm
H$H©$amoJJ«ñV noetZm AmoiIVo Am{U BVa amoJJ«ñV noetZm
Zï> H$aVo.

B§Q>a\o$am°Z
B§Q>a\o$am°Z ho earamVrb amoJà{VH$maH$ j_VoÛmam {Z_m©U

hmoUmao {deof à{WZ Amho. ho ìhm`ag, H°$Ýga qH$dm BVa
J§^ra g§gJmªer bT>Ê`mg _XV H$aVo. ho noetZm YmoŠ`mMr
gyMZm XoD$Z ìhm`agMr dmT> Wm§~dVo Am{U amoJà{VH$maH$
àUmbr g{H«$` H$aVo. na§Vw àË`jmV ~hþVoH$ H°$Ýganoer_Ü`o
ìhm`agMm àmXÿ^m©d amoIÊ`mgmR>r B§Q>a\o$am°Z H$_Hw$dV nS>Vo
Ago {XgyZ Ambo Amho. gwÑT> noerÀ`m VwbZoZo
H°$Ýganoet_Ü`o ìhm`ag hm Omo_mZo dmTy> eH$Vmo Ago {XgyZ
Ambo Amho. Am{U Ë`m_wio EImÚm ìhm`agMr H°$ÝganoerV
dmT> KS>dyZ AmUUo \$ma AdKS> Zmhr. `m amoJmonMma
nÕVrV Iar AS>MU Aer Amho H$s H°$Ýganoer \w$Qy>Z
Ë`mVyZ ~mhoa nS>boë`m ìhm`agMr AdVr^modVr Agboë`m
gwÑT> noet_Ü`o dmT> hmoD$ Z XoUo. Ë`m_wio H°$ÝganoetnwaVr
Ë`m ìhm`agMr dmT> gr{_V amhrb Am{U Vo gwÑT> noetZm
hm{ZH$maH$ AgUma ZmhrV `mMr H$miOr KoVbr OmVo.
`mgmR>r [aAmobm`{gZ (Riolysin) hm _mZdr Am°Wm} [aAmo
ìhm`ag dmnabm OmVmo. hm ìhm`ag \$ŠV H°$Ýga noet_Ü`o
dmT>Vmo, g^modVmbÀ`m gwÑT> noet_Ü`o dmT>V Zmhr. qH$dm
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Xþgar nÕV Aer Amho, H$s Ë`m ìhm`ag_Ü`o CËn[adV©Z
(å`wQ>oeZ) Var KS>dyZ AmUbo OmVo. 1991 _Ü`o _Vw©Om
Am{U Ë`mÀ`m M_yZo h{n©g {gåßboŠg Q>mBn-1  HSV-1

_Ü`o Ë`mÀ`m Wm`{_S>rZ H$m`ZoO OZwH$mV TK gene

CËn[adV©Z KS>dyZ AmUyZ _|XÿÀ`m H°$Ýganoer Zï>
H$aÊ`mgmR>r Ë`mMm Cn`moJ H$ê$Z KoVbm Amho. `m Ë`m§À`m
à`moJm_wio ìhm`agÀ`m OZwH$m§Mr CËn[ad{V©V aMZm Am{U
{Z{_©Vr H$er H$am`Mr AgVo? `m joÌmV Am_ybmJ« H«$m§Vr
Pmbr Amho. Joë`m XmoZ XeH$mV `m V§ÌkmZmZo H°$ÝganoetMm
earamVyZ g_yi Zme H$aUo (Systemic tumor producing

immunity) Am°ÝH$mobm`{Q>H$ ìhm`ag WoanrZo eŠ` Pmbo
Amho. `m amoJmonMma nÕVrZo H°$Ýga é½UmMo Am`w_m©Z Z¸$sM
dmT>dVm `oVo.

AmO XmoZ CËn[a{V©V Am°ÝH$mobm`{Q>H$ ìhm`ag S´>J

Am°ÝH$mobm`{Q>H$ ìhm`ag WoanrMr H°$Ýga{M{H$Ëgm joÌmVrb gÚ…pñWVr

åhUyZ _mÝ`Vm àmá AmhoV. EH$ åhUOo "Am°ÝH$moarZ'
(Oncorine), H-101 MrZZo hm ìhm`ag S>moHo$, _mZ Am{U
AÞZ{bHo$À`m H°$ÝgagmR>r 2005 gmbr ~mOmamV CnbãY
H$ê$Z {Xbm Amho. Am{U Xþgam Amho ‘T-Vec.’ `mbm
A_o[aHo$V 2015 gmbr _obmZmo_m `m H°$ÝgagmR>r E\$S>rEZo
_mÝ`Vm {Xbr Amho. 2016_Ü`o `wamon Am{U
Am°ñQ´>o{b`m_Ü`oXoIrb `mbm _mÝ`Vm àmá Pmbr Amho.

H$H©$amoJmgmR>r Am°ÝH$mobm`{Q>H$ ìhm`ag Woanr hr
21ì`m eVH$mVrb EH$ d¡`{ŠVH$ (ng©ZbmBÁS>), bú`^oXr
(Q>mJ}Q>oS>)  Am{U AZwHy$bZr` (A°S°>pßQ>ìh)  amoJmonMma
nÕVr åhUyZ Z¸$sM AmemXm`r R>aob.

- a§OZ JJ}
ranjan.garge@gmail.com
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\o$~«wdmarÀ`m A§H$mV "OmJ{VH$ à{VO¡{dH$ OmJê$H$Vm'
ømg§~§Yr AmnU _m{hVr KoVbr. AmnU Zo_Ho$ H$m`
H$am`Mo ho nhmVmZm Oo AZoH$ _wÔo _m§S>bo Ë`mn¡H$s EH$
hmoVm, {OdmUy§Mr g§doXZerbVm VnmgyZ `mo½` à{VO¡{dH$
dmnamdo. åhUyZ _mM© _{hÝ`mÀ`m A§H$mV {OdmUy§Mr
g§doXZerbVm H$er _moOVmV Am{U H$er R>adVmV øm~Ôb
g{dñVa _m{hVr nm{hbr.

Agmhr EH$ _wÔm hmoVm H$s AmOma {dfmUyOÝ` Agob
Va à{VO¡{dH$m§Mm dmna Oam gmdYmZVoZo H$amdm. Ë`mH$aVm
{dfmUy Am{U à{VO¡{dH$ øm~Ôb WmoS>r _m{hVr H$ê$Z KoD$
`mV.

{dfmUyOÝ` AmOma à{VO¡{dH$mZo ~am hmoVmo H$m?
Iao nmhVm {dfmUyOÝ` AmOma ~am H$aÊ`mgmR>r

à{VO¡{dH$m§Mm àË`j Cn`moJ ZgVmo nU {dfmUyOÝ`
AmOmam_wio é½UmMr amoJà{VH$maeŠVr jrU hmoVo Am{U
Ë`mbm {OdmUyOÝ` AmOma hmoÊ`mMr eŠ`Vm AgVo. Ë`m
{OdmUyOÝ` AmOmamda BbmO åhUyZ à{VO¡{dH$mMm dmna
Ho$bm OmVmo. AÝ`Wm ~aoM {dfmUyOÝ` AmOma à{VO¡{dHo$
Z dmnaVm pìhQ>°{_Z, BVa amgm`{ZH$ Ðì`o, ~è`mM doim
{^Þ agm`Zm§Mo {_lU (cocktail of antivirals) dmnê$Z
AmdmŠ`mV `oVmV. \$ma J§^ra {dfmUyOÝ` AmOma (Ogo H$s
ES²g, H$moamoZm, nmo{bAmo BË`mXr) AmdmŠ`mV AmUÊ`mgmR>r
{dfmUy§Zm amoIUmè`m agm`Zm§Mm dmna Ho$bm OmVmo. AWm©V
S>m°ŠQ>aZo ømg§~§Yr gå`H²$ {dMma H$aUo Ano{jV Amho.
à{VO¡{dH$mMm dmna hmoVm hmoB©b Vmo H$_r hm OmJ{VH$
à{VO¡{dH$ OmJê$H$VoMm g§Xoe Amho.

à{VO¡{dHo$ {dfmUy§Zm H$m _maV ZmhrV?
\o$~«wdmarÀ`m {dkmZYmam A§H$mV AmnU Ago nm{hbo

H$s H$moUË`mhr noerMo {Od§V AgUo åhUOo Ë`m noer_Ü`o
Ag§»` M`mnM`{H«$`m Mmby AgUo. EImXo à{VO¡{dH$
amoJO§Vy§À`m noer_Yrb M`mnM`m_Yrb EImXr {d{eï>
Aer AVr _hÎdmMr amgm`{ZH$ {H«$`m Wm§~dVmV Am{U

n[aUm_r amoJO§Vy _aVmV qH$dm Ë`m§Mr dmT> Wm§~Vo. é½UmÀ`m
noerda à{VO¡{dH$mMm n[aUm_ H$m hmoV Zmhr ho bjmV
¿`m; Ë`mMr H$mhr à_wI H$maUo : 1) {OdmUy _Yrb Or
{d{eï> M`mnM` {H«$`m à{VO¡{dH$ Wm§~dVmV Vr {H«$`m
é½UmÀ`m noer_Ü`o  ZgVo. 2) Á`m {dH$am_wio hr {H«$`m
MmbVo Vo {OdmUy_Yrb {dH$a Am{U _Zwî` noer_Yrb
{dH$a øm_Ü`o aMZmË_H$ \$aH$ AgVmo H$s Á`m_wio
{OdmUy§Mo {dH$a à{VO¡{dH$mbm g§doXZerb AgVo Va
_Zwî`m_Yrb ZgVo. 3) {OdmUy§À`m noer_Ü`o à{VO¡{dH$mMm
{eaH$md hmoVmo. Vgm _Zwî`mÀ`m noer_Ü`o hmoV Zmhr.
WmoS>Š`mV åhUOo amoJO§Vy Am{U _Zwî` noer øm§À`m_Yrb
\$aH$ à{VO¡{dH$mÀ`m ~m~VrV _hÎdmMm ^mJ AgVmo.

AmVm gdm©V _hÎdmMm ^mJ Agm, H$s {dfmUy hm A-
noer` (a-cellular) Amho. Vmo ñdV… {d{dY M`mnM`{H«$`m
H$aV Zmhr. {dfmUyH$So> M`mnM`{H«$`ogmR>rMr {dH$ao ZmhrV.
{dfmUy Amnbo AmnU nwZéËnmXZ H$ê$ eH$V Zmhr..
EImÚm gOrd noer_Ü`o {dfmUy {eaH$md H$aVmo qH$dm
Ë`mMo JwUgyÌ gmoS>Vmo. Am{U _J noer_Yrb M`mnM`{H«$`m
dmnê$Z {dfmUy Amnbm _Vb~ gmYyZ {dfmUy~m{YV
noer_Ü`o (infected cell) ñdV…Mo nwZéËnmXZ H$aVmo.
{dfmUy hm g§nyU©nUo namdb§~r Amho. BVH$m namdb§~r H$s
noer{edm` {dfmUybm gOrd g_Omdo H$s {ZOud hm àý
nS>mdm.

à`moJemioV {OdmUy§Zm nmofH$ ÐmdUm_Ü`o Ogo ghO
dmT>dVm `oVo Vgo {dfmUyZm nmofH$ ÐmdUm_Ü`o dmT>dVm `oV
Zmhr. nmofH$ ÐmdUm_Ü`o `mo½` Aem noetMr dmT> H$ê$Z
(cell culture) _J Ë`mda {dfmUy§Mr dmT> (virus culture)

H$amdr bmJVo.
{OdmUy§Zm _maUmar à{VO¡{dHo$ ghO CnbãY AmhoV,

nU {dfmUy§Zm _maUmar à{VO¡{dHo$ ZmhrV. {dfmUy§Mr gmW
Ambr AgVm Vr amoIUo AdKS> OmVo. HIV {dfmUy§_wio
hmoUmam ES²g (AIDS - acquired immuno deficiency

{OdmUw, {dfmUy Am{U à{VO¡{dHo$

S>m°. amO|Ð XodnyaH$a
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syndrome) hm AmOma VgoM ZwH$VmM OJ^a ngabobm
H$moamoZm AmOma ~am H$aUo {H$Vr AdKS> OmVo ho Amnë`mbm
Mm§JboM _mhrV Amho.

âby, H$mopìhS>Mo Ago H$moUVoM {dfmUy _maUmar
à{VO¡{dHo$ ZmhrV. {dfmUyOÝ` AmOmam_Ü`o H$maU ZgVmZm
qH$dm {deof I~aXmargmaIr n[apñVWr ZgVmZm
à{VO¡{dH$m§Mm dmna à{VO¡{dH${damoYr (antibiotic

resistant) O§Vy§À`m g§dY©Zmg H$maUr^yV R>ê$ eH$Vmo. Aer
à{VO¡{dHo$ dmVmdaUmVrb à{VO¡{dH$-g§doXZerb
(antibiotic sensitive) {OdmUy§Zm _maH$ Am{U
à{VO¡{dH${damoYr {OdmUy§Zm gmhmæ`H$mar R>aVmV.

WmoS>m ~maH$mB©Zo {dMma H$ê$. g_Om, dmVmdaUm_Ü`o
à{VO¡{dH$-g§doXZerb {OdmUy _moR>çm à_mUmV Am{U
Ë`mM amoJmMo à{VO¡{dH$ {damoYr {OdmUy Aën à_mUmV
AgVrb Va ~m{YV é½Um§_Ü`ogwÕm à{VO¡{dH$-g§doXZerb
{OdmUy§_wio amoJ Pmë`mMo à_mU OmñV Agob Am{U _J
`mo½` Vo à{VO¡{dH$ dmnê$Z é½Umda `eñdr CnMma H$aVm
`oVrb. øm CbQ> dmVmdaUm_Ü`o à{VO¡{dH${damoYr O§Vy§Mo
à_mU OmñV Pmbo Va à{VO¡{dH$ {damoYr O§Vy§Zr ~m{YV
é½Um§Mo à_mU OmñV {Xgob Am{U à{VO¡{dH$ dmnê$Z
Cnm``moOZm H$aVm `oUma Zmhr. hm YmoH$m {Xgy
bmJë`m_wioM O§VwZmeHo$ qH$dm à{VO¡{dHo$
(J¡a)dmnamg§~§Yr OZOmJ¥Vr MidirMr Oê$a Agë`mMo,
OmJ{VH$ Amamo½` g§KQ>ZoÀ`m gw_mao XmoZeo Xoem§À`m
à{V{ZYtÀ`m ~¡R>H$sV R>abo.

{dfmUyOÝ` AmOmam_Ü`o CJrMM à{VO¡{dHo$ dmnê$
Z`oV Agm OmJ{VH$ Amamo½` g§KQ>ZoZo à{VO¡{dH${damoYr
{OdmUy g_ñ`o~m~V Amnë`mbm g„m {Xbm Amho.

à{VO¡{dH$m§Mo àH$ma : dJuH$aUmÀ`m _yb^yV
VÎdmà_mUo {ZX}{eV _mnX§S>mZwgma à{VO¡{dH$m§Mo
{Za{Zamù`m àH$mao dJuH$aU H$aVm `oVo. øm {ZX}{eV
_mnX§S>m§n¡H$s EH$ _hÎdmMm _mnX§S> åhUOo à{VO¡{dH$
H$moUË`m O§Vy§da n[aUm_H$maH$ R>aVo hm hmo`. (BVa
_mnX§S>m§Mm `oWo {dMma Ho$bobm Zmhr. Amnë`mbm amoJ~m{YV
H$aUmè`m O§Vy§Mo àH$ma nwT>rb à_mUo - {dfmUy (Virus),
{OdmUy (Bacteria), H$dH$ (Fungi). øm{edm` Am{XOrd
(Protozoa) dJm©Vrb gOrd Amnë`mbm amoJ~mY H$aVmV.

à{VO¡{dHo$ {dfmUy§Zm H$m _maV ZmhrV ho AmnU
nm{hboM Amho. AmVm BVa amoJO§Vy§da n[aUm_H$maH$
à{VO¡{dH$m§Mm WmoS>Š`mV AmT>mdm KoD$.

{OdmUy Am{U à{VO¡{dHo$ : {OdmUy (bacteria)

Amnë`m ^modVmbr gd©Ì AmhoV. EHy$U {OdmUy§À`m 30 Vo

40 hOma àOmVr AmhoV, Ho$di Ë`m§À`mn¡H$s 1 Q>ŠH$m
{OdmUy Iao Va Amnë`mbm amoJH$maH$ AmhoV Am{U
Ë`mVrb \$ŠV 30 Vo 40 àOmVr øm _moR>çm à_mUmda
amoJH$maH$ AmhoV. BVa ~hþVoH$ {OdmUy `m Zm Ë`màH$mao
Amnë`mbm Cn`moJr AmhoV ømMr OmUrd R>odyZ AmnU
nwT>o Omdo Ago _bm dmQ>Vo. _mZdr earamV _mZdr noetnojm
(gw_mao 30 {Q´>{b`Z) OmñV {OdmUy (gw_mao 38 {Q´>{b`Z)
AgVmV. ho {OdmUy AmhoV åhUyZ AmnU AmhmoV Ago
åhQ>bo Va dmdJo R>aUma Zmhr. _mZdr earamVrb gyú_Ord
(Human microbiota) øm§Zm AZÝ`gmYmaU _hÎd Amho
Am{U Ë`mda AmnU nwT>o H$Yr ñdV§ÌnUo _m{hVr KoD$.

{OdmUy øm njmMr gH$mamË_H$ ~mOy _m§S>ë`mda
é½Um§Mr ~mOy nmhÿ. OmJ{VH$ Amamo½` g§KQ>ZoÀ`m _mZdr
Amamo½`mÀ`m g§X^m©V 2019 _Ü`o g§H${bV _m{hVrVrb
H$mhr à_wI KQ>H$ (g§X^© 1)

* Xa 8 _¥Ë`yn¡H$s 1 _¥Ë`y (EHy$U _¥Ë`y 7.7
Xebj) hm {OdmUyOÝ` AmOmam_wio hmoVm.

* {OdmUyOÝ` amoJ ho _¥Ë`yMo Xþgao _moR>o H$maU hmoVo
(n{hë`m H«$_mH$mMo H$maU öX`mÀ`m ñZm`y§Zm Anwam
aŠVnwadR>m)

* amoJH$maH$ {OdmUy§À`m gw_mao 33 {Za{Zamù`m
àOmVr ømgmR>r H$maUr^yV hmoË`m.

* EHy$U 7.7 Xebj _¥Ë`y§n¡H$s AY}A{YH$ _¥Ë`y ho
{OdmUy§À`m (bacteria) \$ŠV 5 àOmVt_wio Pmbo hmoVo.
Staphylococcus aureus, Escherichia coli (E. coli),

Streptococcus pneumoniae, Klebsiella

pneumoniae, and Pseudomonas aeruginosa øm Ë`m
nmM àOmVr hmoV.

Ë`m_wio {OdmUy§da n[aUm_ H$aUmar à{VO¡{dHo$
Amnë`m Ñï>rZo \$ma _hÎdmMr AmhoV. p¼üÝgZ J«°_ ømZo
emoYboë`m gyú_Ord ñnï> {XgÊ`mgmR>rÀ`m a§Jà{H«$`m
(staining procedure) nÕVrVyZ {OdmUy§Mo J«°_ nm°{P{Q>ìh
Am{U J«°_ {ZJo{Q>ìh Ago XmoZ JQ> AmhoV. VŠVm 1 _Ü`o
øm XmoZhr JQ>m§À`m {OdmUy§{déÕ dmnamV `oUmar H$mhr
à{VO¡{dHo$ {Xbr AmhoV. H$mhr à{VO¡{dHo$ hr EH$m
JQ>m{déÕ A{YH$ à^mdr AgVmV (Narrow spectrum)

Va H$mhr XmoZhr JQ>mÀ`m {OdmUy§{déÕ à^mdr AgVmV
(Broad spectrum).

H$dH$à{V~§YH$ à{VO¡{dHo$ : àW_V… _mUgm_Ü`o
AmT>iUmè`m H$dH$OÝ` AmOmam~Ôb WmoS>Š`mV _m{hVr
KoD$. gm_mÝ`V… ËdMm, Ho$g, ZIo ømda H$dH$OÝ` AmOma
{XgVmV. øm_Ü`o nwT>o {Xbobo AmOma AmT>iVmV.
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JOH$U©
hm S>_m©Q>mo\$mBQ²g ZmdmÀ`m ~waer_wio (Fungus)

ËdModa hmoUmam EH$ g§gJ© Amho, ËdModa JmobmH$ma, bmb
a§JmMo Am{U ImO gwQ>Umao A§JR>rÀ`m AmH$mamMo (Ring-

shaped) MÅ>o nS>VmV.
ZIm§Mo \§$Jb BÝ\o$ŠeZ
(Nail Infections), (Onychomycosis) hr ZIm§Zm

hmoUmar EH$ gm_mÝ` ~waerOÝ` g_ñ`m Amho. `m_wio hmV
qH$dm nm`mMr ZIo {ndir, OmS> Am{U {R>gyi hmoVmV.

H±${S>{S>Am{gg (Candidiasis)

hm "H°$pÝS>S>m' (Candida) ZmdmÀ`m ~waer_wio (Yeast)

ËdMm, Vm|S>, AmVSo> qH$dm `moZr_mJm©gma»`m Amobga
^mJm§da hmoUmam g§gJ© Amho.

ho ~waerOÝ` AmOma Vgo J§^ra ZgVmV. nU ÌmgXm`H$
Am{U ~ao hmoÊ`mg doi KoUmao AgVmV.

H$mhr doim ~waer_wio earamÀ`m AmVrb Ad`dm§_Ü`o
g§gJ© Pmë`mg J§^ra ñdê$nr ~waerOÝ` AmOma hmoVmV Ogo
H$s \w$ß\w$gm§Mo AmOma, _|XþÁda qH$dm _|XÿÀ`m doï>ZmMm
Xmh. VŠVm 2 _Ü`o ~waerOÝ` AmOmamda dmnabr OmUmar
à{VO¡{dHo$ XmIdbr AmhoV.

H$mhr àmoQ>moPmoAm CXmhaUmW©, ßbmP_mo{S>`_, A{_~m
ho _bo[a`m, A_o{~H$ {S>g|Q´>r (Amoebic Dysentery)

åhUOo  "A°{_{~H$ Am_m§e' qH$dm "aŠVr` Am_m§e'.
ømgmaIo AmOma ngadVmV. na§Vw øm§À`m {Z`§ÌUmgmR>r
à{VO¡{dH$mMm dmna hmoV Zmhr.

à{VO¡{dH$mbm Z Ow_mZUmao {OdmUy§ \$mo\$mdy Z`oV

Am{U Amnë`mH$So> {OdmUy§Zm _maÊ`mgmR>r `mo½` Vo
à{VO¡{dH$ Zmhr Aer n[apñWVr ^{dî`H$mimV `oD$ Z`o
åhUyZ AmO à{VO¡{dH$mMm g_OyZC_OyZ, Amdí`H$ VoWo

VŠVm 1

Am{U Amdí`H$ VgmM dmna ìhmdm hmM OmJ{VH$ Amamo½`
g§KQ>ZoMm Bemam Amho.

 - S>m°. amO|Ð XodnyaH$a
writetodeopurkar@gmail.com

g§X^© :
1) The LANCET 2020; vol.24(8): pp868-895.

VŠVm 2
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_±J°ZrO `m _ybÐì`mMm AUwH«$_m§H$ 25 AgyZ.
n¥ÏdrÀ`m n¥ð>^mJmV (^ynQ>bmV) gdm©{YH$ à_mUmV
AmT>iUmè`m YmVy§_Ü`o Ë`mMm nmMdm H«$_m§H$ bmJVmo Am{U
bmoI§S>mZ§Va Vmo Xþgè`m H«$_m§H$mMm gdm©{YH$ AmT>iUmam
g§H«$_UYmVy Amho. na§Vw _±J°ZrO Ago åhQ>bo H$s AZoH$m§Zm
Ë`mnojm A{YH$ n[a{MV Agbobo _°¾o{e`_ AmR>dVo. `m
XmoÝhr Zmdm§_Ü`o BVHo$ gmå` H$m Amho `m_mJo EH$
Eo{Vhm{gH$ H$maU Amho. CÎma J«rg_Yrb _°¾o{e`m `m
àXoemV CËH¥$ï> YmVwI{ZOo gmnS>br. `oWo _°¾o{e`_ Am{U
_±J°ZrO XmoÝhr AmT>iV Agë`mZo gd© I{ZOm§Zm
EH${ÌVnUo _°¾o{e`m Ago åhQ>bo OmB©. gVamì`m eVH$mV
_°¾o{e`m Aë~m (nm§T>ar _°¾o{e`m) ho Zmd _°¾o{e`_
I{ZOm§gmR>r, Va _°¾o{e`m {ZJ«m (H$mir _°¾o{e`m) ho Zmd
JS>X _±J°ZrO Am°ŠgmBS²ggmR>r dmnabo Jobo. Ë`mM àXoemV
gmnS>boë`m Mw§~H$s` I{ZOm§Zm b°{ng _°{¾g (_°¾o{e`mMm
XJS>) Ago Zmd XoÊ`mV Ambo, Am{U Ë`mdê$Z nwT>o _°¾oQ>
hm eãX àM{bV Pmbm. H$mhr H$mi _±J°ZrO Am{U
_°¾o{e`_ `m§~m~V _moR>m Jm|Yi hmoVm. na§Vw AR>amì`m
eVH$mÀ`m CÎmamYm©V Q>m°~©Z© ~J©_Z `m§À`m ZoV¥ËdmImbrb
ñdr{S>e agm`ZemñÌkm§À`m JQ>mZo _±J°ZrO ho ñdV§Ì
_ybÐì` Agë`mMm {ZîH$f© _m§S>bm.

gZ  1774 gmbr eobr `m§Zr ho {ZîH$f© ñQ>m°H$hmo_
AH$mX_rg_moa _m§S>bo Am{U Ë`mM dfu ~{b©Z_Yrb
H$mMVÁk OmohmZ JmZ `m§Zr `m I{ZOmMm amgm`{ZH$
Aä`mg Ho$bm Am{U Ë`mV bmoI§S> Zgë`mMo {gÕ Ho$bo-
nydu Vgo _mZbo OmV hmoVo. Ë`m§Zr Ë`mnmgyZ nmoQ>°{e`_
na_±JZoQ> (KMnO

4
) V`ma Ho$bo, Oo AmO kmV Agboë`m

gdmªV epŠVembr Am°pŠgS>rH$maH$m§n¡H$s EH$ Amho.
åhUOoM Ë`m§Zr àW_M ewÕ _±J°ZrO doJio H$ê$Z Vo ñdV§Ì
_ybÐì` Agë`mMo {gÕ Ho$bo. H$mhr dfmªZr _±J°ZrO ho
Zmd gd©_mÝ` Pmbo. pìhEÞm `oWrb {dÚmWu B¾o{e`g H¡$_
`m§Zr gZ 1771 _Yrb Amnë`m à~§YmV _±J°ZrO YmVy

V`ma Ho$ë`mMo dU©Z AmYrM Ho$bo hmoVo.
_±J°ZrO Agbobr 300 hÿZ A{YH$ I{ZOo kmV

AmhoV. Am°ñQ´>o{b`m, J°~m°Z, X{jU Am{\«$H$m, ~«mPrb
Am{U a{e`m `oWo Ë`mMo _moR>o ñWbr` gmR>o AmT>iVmV.
na§Vw `mhÿZhr A{YH$ _Zmoa§OH$ ~m~ åhUOo g_wÐVimÀ`m
{dñVrU© ^mJmda ngabobo gw_mao VrZ {Q´>{b`Z Q>Z dOZmMo
JyT> _±J°ZrO ZmoS>çwb (JmR>rgmaIo I{ZO gmR>o).
g_wÐVimda gVV gmMUmè`m JmimImbr ho ZmoS>çw§b
H$YrM nyU©nUo PmH$bo OmV ZmhrV. g_wÐVimda amhUmao
gyú_ àmUr Ë`m§Zm gVV hbdV Am{U {\$adV R>odVmV,
Ë`m_wio Vo Zoh_r JmimÀ`m da amhVmV. `m ZmoS>çwbMo
CËIZZ H$aÊ`mgmR>r gw_mao AYm© AãO S>m°ba IM© H$ê$Z
V§ÌkmZ {dH${gV Ho$bo Jobo; na§Vw ho gmR>o àm_w»`mZo 4 Vo
6 {H$bmo_rQ>a BVŠ`m àM§S> Imobrda Agë`mZo Ë`m§Mo IZZ
AmOhr ì`mdgm{`H$ÑîQ>çm \$m`Xoera R>aV Zmhr.

_±J°ZrO ho AË`§V ~hþJwUr _ybÐì` Amho. Vo ghm
doJdoJù`m Am°pŠgSo>eZ AdñWm§_Ü`o ApñVËdmV amhÿ
eH$Vo. Z¡g{J©H$ AdñWoV Vo àm_w»`mZo +2 `m AnM{`V
(reduced) pñWVrV AmT>iVo, Or nmÊ`mV ghO
{daKiVo; qH$dm +4 AdñWoV, Or {d{dY àH$maMr
A{dÐmì` Am°ŠgmBS V`ma H$aVo. +3 AdñWoVrb
_±J°ZrOMm Cn`moJ H$mhr ~waer-{deofV… bmHy$S>
Hw$OdUmè`m S´>m` am°Q> ~waer - EH$ à^mdr amgm`{ZH$ eñÌ
åhUyZ H$aVmV. bmH$S>m_Ü`o {b{¾Z ZmdmMm EH$ pŠbï>
nm°{b_a AgVmo, ghgm H$moUË`mhr O¡{dH$ {dKQ>Z
à{H«$`m§Zm Vmo XmX XoV Zmhr; nU _±J°ZrOÀ`m gmhmæ`mZo
Ë`mMo {dKQ>Z hmoD$ eH$Vo. _±J°ZrO noam°pŠgSo>g ho ~waerOÝ`
EÝPmB_ _±J°ZrO +2 Mo Am°pŠgSo>eZ H$ê$Z +3 AdñWoV
ê$nm§Va H$aVo. AË`§V A{^{H«$`merb Agbobo +3 _±J°ZrO
bmH$S>mÀ`m gyú_ aMZoV àdoe H$ê$Z {b{¾Z_Yrb
amgm`{ZH$ ~§Y VmoS>Vo Am{U ~waergmR>r AÞ CnbãY H$ê$Z
XoVo.

AmoiI AmdV©gmaUrMr

_±JZrO - gOrdg¥ï>rMm
O¡damgm`{ZH$ nmbH$

Hw$gw_gwV
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~waerM Zìho Va gd© gOrd _±J°ZrOÀ`m
agm`ZemñÌmMm Cn`moJ H$aVmV. _±J°ZrO ho gd©
Ordg¥ï>rgmR>r AË`mdí`H$ _ybÐì` Amho. AZoH$
EÝPmB_Zm H$m`© H$aÊ`mnydu _±J°ZrO AUyer g§b¾ ìhmdo
bmJVo. CXmhaUmW©, gwnaAm°ŠgmBS> {S>gå`wQ>og ho EÝPmB_
earambm {dfmar Am°pŠgOZ a°{S>H$bÀ`m Xþîn[aUm_m§nmgyZ
g§ajU XoVo-Am{U Ë`mÀ`m H$m`m©gmR>r _±J°ZrO An[ahm`©
Amho. OrdemñÌmVrb gdmªV _hÎdmÀ`m A{^{H«$`m§n¡H$s
EH$- àH$meg§ûcofU- hr nyU©nUo _±J°ZrOda Adb§~yZ
Amho. àH$meg§ûcofUmÀ`m \$moQ>mo{gñQ>_ II À`m A{^{H«$`m-
H|$ÐmV nmÊ`mÀ`m AUy§Mo Am°pŠgOZ_Ü`o ê$nm§Va H$aÊ`mÀ`m
à{H«$`oV _±J°ZrO hm à_wI KQ>H$ Amho. _±J°ZrO ZgVm, Va
Amnë`mbm kmV Agbobm àH$meg§ûcofUmMm àH$ma
ApñVËdmVM ZgVm Am{U n¥ÏdrÀ`m dmVmdaUmV _wŠV
Am°pŠgOZhr ZgVm. Ordg¥ï>rZo _±J°ZrOMm Cn`moJ \$ma
nydunmgyZ emoYbm Agbm, Var _mZdmbm Ë`mMr AmoiI
WmoS>r C{eam Pmbr. àmMrZ B{Oá_Ü`o H$mM V`ma H$aUmè`m
H$mam{Jam§Zm Ë`m§À`m H$mMoVrb {hadQ> N>Q>m ZH$moer dmQ>V
Ago. Ë`m§Zr H$mhr {d{eï> I{ZOo {_gië`mg H$mM
nmaXe©H$ ~ZVo ho emoYyZ H$mT>bo. Ë`m§Zm ho _mhrV ZìhVo
H$s gmnmo {dQ´>r qH$dm ½bmg gmon åhUyZ AmoiIbr OmUmar
hr I{ZOo àË`jmV _±J°ZrO Am°ŠgmBS hmoVr.

AmO _±J°ZrOMm Cn`moJ Ag§»` Am¡Úmo{JH$ joÌm§V
Ho$bm OmVmo. Ë`mVrb gdm©V _hÎdmMm Cn`moJ åhUOo
nmobmX{Z{_©Vr. 1856 _Ü`o ga hoÝar ~ogo_a `m§Zr nmobmX
V`ma H$aÊ`mMr à{H«$`m emoYyZ H$mT>br; na§Vw Ja_ AdñWoV
nmobmX R>moH$VmZm qH$dm amob H$aVmZm Vo VwQ>V Ago. Ë`mM
dfu am°~Q>© \$m°ñQ>a _weoQ> `m§Zr {dViboë`m bmoI§S>mV WmoS>çm
à_mUmV _±J°ZrO {_gië`mg hr g_ñ`m gwQ>Vo ho emoYbo.
_±J°ZrObm J§YH$m~amo~a bmoI§S>mnojm A{YH$ AmH$f©U
Agë`mZo Vo H$_r {dViq~Xÿ Agboë`m bmoI§S>-
gë\$mBS>Mo ê$nm§Va Cƒ {dViq~Xÿ Agboë`m _±J°ZrO-
gë\$mBS>_Ü`o H$aVo. VoìhmnmgyZ gd© nmobmXm_Ü`o _±J°ZrO
AgVo. AmO {Z{_©V hmoUmè`m _±J°ZrOn¡H$s gw_mao 90 Q>ŠHo$
_±J°ZrO nmobmX{Z{_©VrV dmnabo OmVo.

g_wÐVimdarb JyT> ZmoS>çwbm§nmgyZ bmH$S>mÀ`m
{dKQ>Zmn`ªV, àmMrZ H$mM{Z{_©VrnmgyZ AmYw{ZH$
nmobmX{Z{_©Vrn`ªV, {dfmar Am°pŠgOZ a°{S>H$ber
bT>Ê`mnmgyZ àH$meg§ûcofUmn`ªV _±J°ZrOZo Amnë`m
J«hmÀ`m agm`ZemñÌ, ^yJ^©emñÌ Am{U OrdemñÌmV
Zoh_rM EH$ AX²^wV ^y{_H$m ~Omdbr Amho. hr ^y{_H$m
_mÌ AÚmn nwaoer _mÝ`Vm {_idy eH$bobr Zmhr.

_±J°ZrOMo H$mù`m YmVwI{ZOmÀ`m ñdê$nmVrb
nm`amoë`wgmBQ> (_±J°ZrO S>m`Am°ŠgmBS>, MnO

2
) ho gw_mao

30,000 dfmªnydu \«$mÝg_Yrb Lascaux àXoemVrb
Am{X_mZd Jw§\$m{MÌH$mam§Zr dmnabo hmoVo. AbrH$S>rb
H$mimV H$mM V`ma H$aUmè`m H$mam{Jam§Zr Z¡g{J©H$ H$mMoVrb
{\$H$Q> {hadQ> N>Q>m Xÿa H$aÊ`mgmR>rhr Ë`mMm Cn`moJ Ho$bm.

Z¡g{J©H$ CnbãYVm - _±J°ZrO hm n¥ÏdrÀ`m
^ynQ>bmVrb nmMì`m H«$_m§H$mMm gdm©{YH$ à_mUmV
AmT>iUmam YmVy Amho. Ë`mMr I{ZOo gd©Ì {dIwabobr
AmhoV. Ë`m§n¡H$s nm`amoë`wgmBQ> (_±J°ZrO S>m`Am°ŠgmBS>)
Am{U amoS>moH«$mogmBQ> (_±J°ZrO H$m~m}ZoQ>) hr gdm©{YH$
gm_mÝ` I{ZOo AmhoV.

MrZ, Am{\«$H$m, Am°ñQ´>o{b`m Am{U J°~m°Z `oWo
_±J°ZrOMr à_wI ImUjoÌo AmhoV. _±J°ZrO YmVy
Am°ŠgmBS>Mo gmo{S>`_, _°¾o{e`_ qH$dm A°ë`w{_{Z`_Ûmao
AnM`Z H$ê$Z qH$dm _±J°ZrO gë\o$Q>Mo {dÚwV{dûcofU
(electrolysis) H$ê$Z {_idbm OmVmo. g_wÐVimda
_±J°ZrO ZmoS>çwbm§hr AmT>ibo AmhoV. `m ZmoS>çwbm§_Ü`o
gw_mao 24 Q>ŠHo$ _±J°ZrO AgVo, VgoM; BVa AZoH$
_ybÐì`o bhmZ à_mUmV AmT>iVmV. ^maVmV _±J°ZrOMo
gmR>o {deofV… - _hmamï´>, _Ü` àXoe, Amo{S>em Am{U
H$Zm©Q>H$ `m amÁ`m§V AmT>iVmV. `m_wio Am¡Úmo{JH$
{dH$mgmbm MmbZm {_iVo.

_±J°ZrO hm g§H«$_UYmVy AgyZ Vmo n¥Ïdrdarb
OrdZMH«$mV VgoM {dœaMZoV AË`§V _hÎdmMr ^y{_H$m
~OmdVmo. Ë`mMo _hÎd AmnU gOrdg¥ï>rVrb Am{U
{dœaMZoVrb ^yJ^u` ^y{_H$m `m XmoZ ñVam§da nmhÿ eH$Vmo

1. gOrdg¥ï>rVrb _±J°ZrOMo _hÎd
(A) àH$meg§ûcofUmVrb _yb^yV ^y{_H$m
n¥Ïdrdarb gOrdg¥ï>rgmR>r gdm©V _hÎdmMr {ZUm©`H$

à{H«$`m åhUOo àH$meg§ûcofU qH$dm \$moQ>moqgWo{gg hr
Amho. `m à{H«$`oVrb dZñnVr, e¡dmb Am{U
gm`Zmo~°ŠQ>o[a`m `m§_Ü`o Agboë`m Photosystem II _Ü`o
_±J°ZrOMo Mma AUy§Mm g_yh (Mn cluster) nmÊ`mMo {dKQ>Z
KS>dyZ AmUV Am°pŠgOZMr {Z{_©Vr H$aVmo. `m A{Ve`
_hÎdmÀ`m à{H«$`o_wio dmVmdaUmV àmUdm`y (O

2
) {Z_m©U

hmoVmo Am{U AÞgmIirMr nm`m^aUr hmoVo. `m
à{H«$`o_wioM gOrdg¥ï>rbm emœV D$Om© {_iV amhÊ`mMr
gmo` Pmbr Am{U n¥Ïdrda àJV OrdZ eŠ` Pmbo.
åhUOoM, _±J°ZrO{edm` n¥Ïdrdarb Am°pŠgOZ`wŠV
OrdZmMr H$ënZmM AeŠ` Amho.
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(Am) {dH$a åhUOo EÝPmB_Mo g{H«$` KQ>H$
_±J°ZrO AZoH$ O¡damgm`{ZH$ EÝPmB_Mm ghKQ>H$

(cofactor) åhUyZ H$m`© H$aVmo. CXmhaUmW© -
Superoxide dismutase (Mn-SOD) - noetVrb

hm{ZH$maH$ _wŠV a°{S>H$bnmgyZ g§ajU H$aVo.
H$m~m}hm`S´o>Q>, à{WZo Am{U {b{nS> `m§À`m M`mnM`mV

(metabolism) gmhmæ`.
Mn-SOD Mo g§ajUmË_H$ H$m`©
Mn-SOD nwT>rb A{^{H«$`m KS>dyZ AmUVo: 2O

2

– +

2H+ Þ H
2
O

2
•+ O

2
•åhUOoM XmoZ gwna Am°ŠgmBS>

a°{S>H$b EH$Ì H$ê$Z Ë`m§Mo ê$nm§Va hm`S´>moOZ noam°ŠgmBS>
(H

2
O

2
) Am{U Am°pŠgOZ_Ü`o (O

2
)  H$aVo. hm`S´>moOZ

noam°ŠgmBS> nwT>o H°$Q>boO qH$dm ½bwQ>m°Wm`m°Z noam°pŠgSo>OÛmao
nmÊ`mV ê$nm§V[aV Ho$bo OmVo. `m_wio noerVrb
Am°pŠgSo>{Q>ìh VmU (oxidative stress) H$_r hmoVmo. Mn-

SOD À`m g{H«$` ñWir _±J°ZrO Am`Z (Mn2+ / Mn3+)

CnpñWV AgVo. ho Am`Z: BboŠQ´>m°Z ñdrH$maVmV Am{U
XoVmV, VgoM gwna Am°ŠgmBS>Mo Am°pŠgSo>eZ-[aS>ŠeZ
KS>dVmV Am{U EÝPmB_bm nwZ…nwÝhm H$m`©j_ R>odVmV.
_±J°ZrO Zgë`mg Mn-SOD H$m`© H$ê$ eH$V Zmhr, Ë`m_wio
_mBQ>moH$m°pÝS´>`b DNA bm ZwH$gmZ hmoD$ eH$Vo. noer_¥Ë`yMo
à_mU (apoptosis) dmTy> eH$Vo. Mn-SOD {deofV…
_hÎdmMo Amho. _|XÿÀ`m noet_Ü`o, öX`mÀ`m ñZm`y§_Ü`o,
Cƒ COm© dmnaUmè`m CVH$m§_Ü`o Mn-SODÀ`m
H$_VaVo_wio Ý`yamo{S>OoZoao{Q>ìh {dH$ma, noetMm AH$mbr _¥Ë`y
Am{U XmhOÝ` AmOma g§^dVmV.

(B) hmS>m§Mr {Z{_©Vr d _|XÿÀ`m H$m`m©gmR>r Amdí`H$
_mZdr earamV _±J°ZrOMo à_mU H$_r Agbo Var Ë`mMo

H$m`© AË`§V gyú_ Am{U A{Zdm`© Amho. _mZdr earamV
gamgar gw_mao 12 {_brJ«°_ _±J°ZrO AgVo. XaamoO gw_mao 4
{_brJ«°_ _±J°ZrO Amnë`mbm ~Xm_, H$m|S>m (bran), g§nyU©
YmÝ`o, Mhm Am{U H$moqW~ra ̀ m§gma»`m AÞnXmWmªVyZ {_iVo.
_±J°ZrOA^mdr hmSo> {R>gyi hmoVmV Am{U ghO VwQy> eH$VmV.
VgoM, OrdZgÎd "B'À`m Cn`moJmgmR>rhr Vo Amdí`H$ Amho.

(B©) gyú_AënVÎd (Trace Element) åhUyZ _±J°ZrO
ho gOrdm§Mr bmJUmao gyú_AënVÎd Amho. Ë`mMr H$_VaVm
Agë`mg -

* dZñnVt_Ü`o nmZm§da {ndiganUm `oVmo
* dZñnVtMr dmT> Iw§Q>Vo
* _mZdr earamV hmSo> d _‚mmg§ñWoMo {dH$ma hmoVmV
* A{Và_mUmV _mÌ Vmo {dfmar R>ê$ eH$Vmo. åhUyZM

Ë`mMo g§VwbZ Amdí`H$ Amho.

* H$mhr eoVm§À`m _mVt_Ü`o _±J°ZrOMo à_mU H$_r
Agë`mZo IVm§_Ü`o Vo {_gibo OmVo Am{U MaUmè`m
OZmdam§Zm nyaH$ Amhma åhUyZ {Xbo OmVo.

2. n¥Ïdr Am{U {dœmVrb _±J°ZrOMo _hÎd
(A) ^yJ^u` ^y{_H$m
_±J°ZrO n¥ÏdrÀ`m n¥ð>^mJmda _moR>çm à_mUmV AmT>iVmo.

Vmo bmoI§S>mgmo~V (Fe) {_lYmVy§_Ü`o _hÎdmMm KQ>H$ Amho.
ñQ>rb{Z{_©VrV Ë`mMo `moJXmZ AZÝ`gmYmaU Amho.

(Am) {dœaMZoVrb CËnÎmr
_±J°ZrO hm Vmè`m§À`m A§VJ©V AUwg§b`Z à{H«$`oV

{Z_m©U hmoVmo. {deofV… - _hmVmao (massive stars) Am{U
gwnaZmoìhm ñ\$moQ> `m à{H«$`m Ë`mgmR>r _hÎdmÀ`m _mZë`m
OmVmV. CXmhaUmW©, gwnaZmoìhm ñ\$moQ>m§_YyZ bmohg_yhmVrb
(iron-group) _ybÐì`o V`ma hmoVmV. _±J°ZrO hm Ë`mM
g_yhmVrb EH$ KQ>H$ Amho. `mMm AW© Amnë`m earamVrb
_±J°ZrO ho Vmè`m§À`m J^m©V V`ma Pmbobo Amho. H$mb©
gmJZ `m§Zr åhQ>ë`mà_mUo, We are made of star stuff.
_±J°ZrO ho Ë`m Vmè`m§À`m d¡{œH$ dmaemMo EH$ àVrH$
Amho.

(B) J«hm§À`m CËH«$m§VrV ^y{_H$m
_±J°ZrO J«hm§À`m n¥ð>^mJmdarb Am°pŠgSo>eZ pñWVr

(redox conditions) Xe©dVmo. ^yJ^u` Aä`mgmV Ë`mMm
Cn`moJ àmMrZ dmVmdaUmMm Aä`mg, g_wÐmVrb
Am°pŠgOZ nmVirMm A§XmO Am{U I{ZO{dkmZmVrb
amgm`{ZH$ à{H«$`m `mgmR>r Ho$bm OmVmo.

BVa Cn`moJ
* ewÕ _±J°ZrO YmVy A{Ve` {R>gyi (brittle)

Agë`mZo Ë`mMm ñdV§ÌnUo \$magm Cn`moJ hmoV Zmhr. Vmo
_w»`V… {_lYmVy§_Ü`o-{deofV… nmobmXmV-dmnabm OmVmo.

* nmobmXm_Ü`o gw_mao 1 Q>ŠH$m _±J°ZrO {_gië`mg
Ë`mMr VmH$X dmT>Vo. Ë`mMr H$m`©j_Vm Am{U PrO-
à{VamoYH$Vm gwYmaVo.

* _±J°ZrO nmobmXm_Ü`o gw_mao 13 Q>ŠHo$ _±J°ZrO
AgVo. ho AË`§V _O~yV AgyZ aoëdo_mJ©, {VOmoè`m,
am`\$bÀ`m Zù`m Am{U Vwé§JmÀ`m JOm§gmR>r dmnabo OmVo.

* no`m§À`m S>ã`m§gmR>r (drink cans) A°ë`w{_{Z`_-
_Ü`o gw_mao 1.5 Q>ŠH$m _±J°ZrO {_gibo OmVo, Á`m_wio
J§Oà{VamoYH$Vm dmT>Vo.

* A°ë`w{_{Z`_, A±{Q>_Zr Am{U Vm§~o `m§À`mgh
_±JZrO AË`§V Mw§~H$s` {_lYmVy V`ma H$aVmo.
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* _±J°ZrO (IV) Am°ŠgmBS> CËàoaH$ (catalyst)

åhUyZ, a~a CÚmoJmV Am{U bmoI§S>m_wio {hadr {XgUmar
H$mM a§JhrZ H$aÊ`mgmR>r dmnabm OmVmo.

* _±J°ZrO gë\o$Q> ~waerZmeH$ V`ma H$aÊ`mgmR>r
dmnabo OmVo.

* _±J°ZrO (II) Am°ŠgmBS> EH$ à^mdr Am°pŠgS>rH$maH$
AgyZ n[a_mUmË_H$ {dûcofUmV dmnabo OmVo. VgoM,
IV{Z{_©Vr Am{U _mVrÀ`m ^m§S>çm§À`m (ceramics)

CËnmXZmVhr Ë`mMm Cn`moJ hmoVmo.

gOrdg¥ï>rMm O¡damgm`{ZH$ nmbH$
emñÌr`ÑîQ>çm nm{hbo Va _±J°ZrO hm OrdZmMm {Z_m©Vm

(Creator) Zmhr. OrdZ{Z{_©VrMr _yb^yV Mm¡H$Q> H$m~©Z,
nmUr, Zm`Q´>moOZ, \$m°ñ\$ag, D$Om©-òmoV BË`mXtda
AmYm[aV Amho. _±J°ZrO hm OrdZmÀ`m CËnÎmrMm àmW{_H$
KQ>H$ Zmhr. na§Vw hm YmVy gOrdg¥ï>rMm nmbH$ qH$dm
g§ajH$ _mÌ Z¸$s Amho. _±J°ZrO hm AZoH$ {dH$am§Mm qH$dm
EÝPmB_Mm ghKQ>H$ Amho. hm KQ>H$ {deofV… gwna
Am°ŠgmBS> {S>gå`wQ>oOÀ`m (Mn-SOD) _mÜ`_mVyZ noetZm
_wŠV a°{S>H$bnmgyZ g§ajU XoVmo. ho _wŠV a°{S>H$b
Am°pŠgOZ_wioM earamV {Z_m©U hmoV AgVmV, d Ë`m§Mm
Zme doioda Pmbm Zmhr Va S>r.EZ.E. Am{U à{WZo
ømgma»`m AVr _hÎdmÀ`m O¡daoUy§Mo {dKQ>Z hmoD$Z _¥Ë`yg
H$maUr^yV hmoVmV.

àH$meg§ûcofUmV (Photosynthesis) dZñnVt_Ü`o
nmÊ`mMo {dKQ>Z H$aUmè`m Photosystem II _Yrb
manganese cluster Mm gh^mJ A{Ve` _hÎdmMm Amho.
dZñnVt_Ü`o _±J°ZrO Zgë`mg Am°pŠgOZMr {Z{_©VrM hmoV
Zmhr. Vgo Pmbo AgVo Va n¥Ïdrdarb Am°pŠgOZ-AmYm[aV
OrdZ eŠ` Pmbo ZgVo. dZñnVt_Ü`o Vmo gy`©àH$membm
nmÊ`mMo {dKQ>Z H$ê$Z Am°pŠgOZ _wŠV H$aÊ`mÀ`m à{H«$`oV
^mJ KoVmo. gOrd àmÊ`m§À`m noet_Ü`o Vmo Am°pŠgSo>{Q>ìh
VmUmnmgyZ g§ajU H$aVmo

noetÀ`m D$Om©H|$Ðm§Mo ajU H$aVmo. `m Ñï>rZo AmnU
Ago åhUy eH$Vmo - _±J°ZrO hm g¥ï>rMm {Z_m©Vm Zgbm,
Var gOrdg¥ï>rMm gyú_ nmVirdarb EH$ {Z…eãX g§ajH$
Am{U nmbH$ Amho.

WmoS>Š`mV gm§Jm`Mo Pmbo Va _±J°ZrO hm Ho$di
Am¡Úmo{JH$ YmVy ZgyZ OrdZmÀ`m CJ_mer Am{U {dœmÀ`m
CËH«$m§Vrer {ZJ{S>V Agm _yb^yV KQ>H$ Amho. dZñnVtÀ`m
àH$meg§ûcofUmV Vmo àmUdm`y {Z_m©U H$aVmo. _mZdr
earamV Vmo EÝPmB_Mm A{d^mÁ` ^mJ Amho. ^yJ^m©V Vmo
Am¡Úmo{JH$ àJVrMm nm`m Amho Am{U {dœmV Vmo
gwnaZmoìhmÀ`m A¾rHw§$S>mVyZ OÝ_bobm Vmè`m§Mm dmagm
Amho. Aem àH$mao, _±J°ZrO hm gyú_mV gyú_ noernmgyZ Vo
{damQ> {dœmn`ªV ngabobm EH$ goVy Amho - OrdZ Am{U
{dœ `m§Zm OmoS>Umam EH$ em§V, nU A{Zdm`© KQ>H$!

* * *

eãXnXr

àdrU XdUo `m§Mr XmoZ nwñVHo$
H$mZm§Mo S>moio

_yë` … 125 én`o
gdbVrV … 75 én`o

_yë` … 250 én`o
gdbVrV … 150 én`o
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hr H$Wm Amho gw_mao gÎma dfmªnyduMr. A_o[aHo$À`m
ìh{O©{Z`m àm§VmVrb _m{Q>©Ýgìhrb (Martinsville)

ehamVë`m EH$m J{UV {e{jHo$Mr. `m {e{jHo$Zo A_o[aH$Z
Zm¡XbmÀ`m S>hbJ«oZ {d^mJmV ZmoH$argmR>r AO© Ho$bm hmoVm.
{VMr e¡j{UH$ JwUdÎmm nmhVm {Vbm _wbmIVrgmR>r
~mobmdÊ`mV Ambo. nU, "AmnU H¥$îUdUu` Agë`mZ§
Amnë`mbm ZmH$mab§ OmB©b', `m ^rVrZo Vr _wbmIVrbm
Jobr Zmhr. nU Amü`m©Mr ~m~ åhUOo, H$mhr
AmR>dS>çm§Z§Va {Vbm WoQ> {Z`wŠVrMo nÌ Ambo Am{U Vr
g§JUH$ Amkmdbr boIH$ åhUyZ Zm¡XbmV XmIb Pmbr
(g§JUH$mbm H$am`À`m H$m_mg§~§YrÀ`m gyMZm§Mm g§M)
Am{U {VZo nwT>o B{Vhmg KS>dbm. hr {ejH$m åhUOo
n¥ÏdrÀ`m AmH$mamMo Vnerbdma J{UVr àmê$n _m§S>Umè`m
A_o[aH$Z J{UVk S>m°. ½b°{S>g doñQ>Mr.

½b°{S>g _o ~«mD$ZMm  (Gladys Mae Brown) OÝ_
27 Am°ŠQ>mo~a, 1930 amoOr ìh{O©{Z`mVrb gXab±S>_Ü`o
Am{\«$H$Z-A_o[aH$Z d§emÀ`m Jar~ eoVH$ar Hw$Qw>§~mV
Pmbm. ZmobmZ Am{U _ogr ~«mD$Z `m XmånË`mMr hr
gwH$Ý`m. ho Hw$Qw>§~ I§S>H$ar g_yhmMm ^mJ hmoVo. (I§S>H$ar
åhUOo H$gÊ`mgmR>r KoVboë`m eoVrÀ`m CËnÞmMm H$mhr
^mJ eoV_mbH$mbm XoVmV.) eoVr~amo~aM ½b°{S>gMr AmB©
V§~mIyÀ`m H$maImÝ`mV H$m_ H$aV Ago Va, dS>rb
aoëdo_mJm©da H$m_ H$aV AgV. Ë`m H$R>rU n[apñWVrVhr
N>moQ>r ½b°{S>g _mÌ Amnë`m Am`wî`m~Ôb _moR>r ñdßZ nmhV
Ago. Ë`m ZH$iË`m d`mVhr {ejUM Amnë`m OrdZmbm
Zdr {Xem XoD$ eH$Vo, `mMr {Vbm OmUrd hmoVr. emioV
OmÊ`mgmR>r {Vbm amoO VrZ _¡b nm`nrQ> H$amdr bmJo.
Ë`mM~amo~a gm`§H$mir Am{U gwÅ>r{Xder {Vbm eoVmV H$m_
H$amdo bmJo. ½b°{S>gbm ^y{_Vr_Ü`o éMr Am{U JVr hmoVr.
Vr {dMma H$aV Ago, "_bm _mÂ`m ñdßZm§H$So> ZoUmam _mJ©
^y{_VrVyZM {_iob, Agm _mJ© Omo _bm `m eoVmnmgyZ Iyn
Xÿa ZoB©b.' ½b°{S>gÀ`m emio_Ü`o A§{V_ narjoV gdm}Îm_

JwU {_idUmè`m n{hë`m XmoZ {dÚmÏ`mªZm ìh{O©{Z`m ñQ>oQ>
`w{Zìh{g©Q>rV Cƒ {ejU KoÊ`mgmR>r {eî`d¥Îmr XoV AgV.
1948 _Ü`o `m narjoV Aìdb JwU {_idyZ ½b°{S>gZo hr
{eî`d¥Îmr {_idbr Am{U Vr Img H¥$îUd{U©`m§gmR>r
ñWm{nV Pmboë`m ìh{O©{Z`m ñQ>oQ> `w{Zìh{g©Q>rV XmIb
Pmbr. nXdrgmR>r {VZo Amnë`m AmdS>Ë`m Am{U Img
nwéfm§Mm g_Obm OmUmè`m J{UV {df`mMr {ZdS> Ho$br.
H$m°boO_Ü`o AgVmZm H¥$îUdUu` _{hbm§À`m g_ñ`m§da
H$m_ H$aUmè`m "Aë\$m H$ßnm Aë\$m' `m {dÚmnrR>mVrb
JQ>mV Vr gm_rb Pmbr. 1952 _Ü`o {VZo J{UV {df`mV
nXdr KoVbr. Ë`mZ§Va XmoZ df} {VZo doìhbr© (Waverly)

`oWo J{UV d {dkmZ `m {df`m§Mo AÜ`mnZ Ho$bo Am{U Vr
nwÝhm ìh{O©{Z`m ñQ>oQ> `w{Zìh{g©Q>rV naVbr. 1955 _Ü`o
{VZo J{UV {df`mVrb nXì`wÎma nXdr àmá Ho$br d Vr
_m{Q>©Ýgìhrb `oWrb emioV {ejH$ åhUyZ éOy Pmbr.

OrnrEg àUmbrMr àUoVr
S>m°. ½b°{S>g doñQ>

VoOpñdZr XogmB©

S>m°. ½b°{S>g doñQ>
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Ë`mMdoir {VZo A_o[aH$Z Zm¡XbmÀ`m S>hbJ«oZ {d^mJmV
ZmoH$argmR>r AO© Ho$bm. A_o[aHo$Mo VËH$mbrZ AÜ`j
S²dmBQ> S>r. Am`PoZhm°da (Dwight D. Eisenhower) `m§Zr
d§e^oXmda H$m`Xoera ~§Xr AmUbr Am{U Ë`mZ§Va EH$
dfm©Zo åhUOo 1956 _Ü`o ½b°{S>g S>hbJ«oZ {d^mJmÀ`m
"Zoìhb ga\o$g dm°a\o$Aa g|Q>a'_Ü`o J{UVk d g§JUH$
Amkmdbr boIH$ åhUyZ XmIb Pmbr. `m~amo~aM {VZo
AmoŠbmhmo_m {dÚmnrR>mVyZ "bmoH$àemgZ' `m {df`mVrb
nXì`wÎma nXdr KoVbr. S>hbJ«oZ {d^mJmV ½b°{S>ggh \$ŠV
Mma H¥$îUdUu` bmoH$ hmoVo. BWo H$m_ H$aV AgVmZmM
½b°{S>gbm Amnë`m Am`wî`mMm OmoS>rXma Am`am doñQ> (Ira

West) ^oQ>bo. Am`am doñQ>gwÕm Zm¡Xbm_Ü`o J{UVk åhUyZ
H$m_ H$aV hmoVo. 1957 _Ü`o ½b°{S>g d Am`am {ddmh~Õ
Pmbo. `m XmånË`mbm VrZ _wbo d gmV ZmVd§So> AmhoV. 20
Am°ŠQ>mo~a 2024 amoOr Am`am `m§Mo {ZYZ Pmbo.

Zm¡XbmV XmIb Pmë`mZ§Va ½b°{S>gMo gwédmVrMo H$m_
~m°på~§J VŠË`mgmR>r (AMyH$ bú`^oX H$aÊ`mgmR>r ~m°å~Mm
àH$ma, {d_mZmMm doJ, C§Mr, H$moZ BË`mXr Vm§{ÌH$ _m{hVr
XoUmam VŠVm) gmÜ`m JUH$`§ÌmMm dmna H$ê$Z Amdí`H$
_m{hVr H$mT>Uo, Ago hmoVo. gmÜ`m JUH$`§Ìmda Ho$bobo
A{^H$bZ nwZ…nwÝhm Vnmgmdo bmJo. A_o[aH$Z Zm¡XbmÀ`m
eómÌ {d^mJmV A{YH$ j_VoÀ`m JUH$`§ÌmMr
Amdí`H$Vm hmoVr. Am`~rE_Zo eñÌmñÌ à`moJemiogmR>r
ObX d epŠVembr g§JUH$ ~Zdbm (Naval Ordnance

Research Calculator). `m g§JUH$mÀ`m gwédmVrÀ`m
Amkmdbr boIH$m§_Ü`o ½b°{S>gMm g_mdoe hmoVm. gmR>À`m
XeH$mÀ`m gwédmVrbm ßbwQ>moÀ`m ZonÀ`yZgmnoj ^«_UJVrMm
Aä`mg H$aUmè`m JQ>m_Ü`o ½b°{S>gMm gh^mJ hmoVm. `m
Aä`mgJQ>mZo g§JUH$mbm nmM AãO n[aJUZm H$aÊ`mgmR>r
Amkmdbr V`ma Ho$br. ßbwQ>moMr H$jm ZonÀ`yZÀ`m H$jobm
N>oXVo d Ë`m_wio H$mhr doim  ßbwQ>mo ZonÀ`yZnojm gy`m©À`m
Odi `oVmo.  Varhr ho XmoZ J«h Ë`m§Mr JwéËdmH$f©Um_wio
YS>H$ hmoB©b BVŠ`m {ZH$Q> `oV ZmhrV. H$maU `m XmoZ
J«hm§À`m JVrMo JwUmoÎma 2:3 Amho, Ë`m_wio g_Vmob gmYbm
OmVmo. ßbwQ>moÀ`m gy`m©^modVr XmoZ àX{jUm nyU© hmoVmV
Voìhm ZonÀ`yZ VrZ àX{jUm nyU© H$aVmo. `m JQ>mZo ßbwQ>moÀ`m
^«_U_mJm©Vrb hr {Z`{_VVm {gÕ Ho$br.

n¥ÏdrMm AmH$ma, JwéËdmH$f©U d n¥ð>^mJmÀ`m
hmbMmbtMo AMyH$ emñÌr` Aä`mg H$aÊ`mgmR>r ZmgmZo
^yJ{UVr` CnJ«hmMo àjonU Ho$bo (Geodetic Earth

Orbiting Satellite). àH$ënm_Ü`o CnJ«hmH$Sy>Z `oUmè`m
{dXoMo {dûcofU H$aÊ`mMr O~m~Xmar  ½b°{S>gda hmoVr.

`mZ§Va grg°Q> aS>ma àH$ënmMo ZoV¥Ëd ½b°{S>gH$So> Ambo.
grg°Q> (Sea Satellite) hm _hmgmJamMr Xÿag§doXr _m{hVr
{_idUmam n{hbm CnJ«h. `m CnJ«hmMr aMZm
_hmgmJamÀ`m nmÊ`mMo Vmn_mZ, bmQ>m§Mr C§Mr, {h_ZJ
`m§Mr _m{hVr {_idÊ`mgmR>r Ho$br hmoVr.

gÎmaÀ`m XeH$mÀ`m CÎmamYm©V d E|erÀ`m XeH$mÀ`m
nydm©Ym©V ½b°{S>gZo IBM-7030 `m ñQ´>oM `m ZmdmZo
AmoiIë`m OmUmè`m A{Ve` epŠVembr g§JUH$mgmR>r
Amkmdbr V`ma Ho$br. T>mo~i _mZmZo n¥ÏdrMm AmH$ma
Jmob AgyZ Vr Y«wdr` àXoemV MnQ>r Amho Ago _mZbo
OmVo. ½b°{S>gÀ`m Amkmdbr_wio n¥ÏdrÀ`m aMZo{df`r
AMyH$nUo AZw_mZ H$aUo eŠ` Pmbo. n¥ÏdrMm AmH$ma
WmoS>m b§~JmobmH$ma AgyZ (bKwAjr` Jmobm^) `m
b§~JmobmMm bKw Aj (CÎma d X{jU Y«wdm§Zm OmoS>Umam
Aj) hmM {VMm n[adbZ Aj hmo`. n¥ÏdrÀ`m
JwéËdmH$f©UmV hmoUmè`m ~Xbm_wio n¥Ïdr Hw$R>o \w$Jra Va
Hw$R>o MnQ>r AgVo. n¥ÏdrÀ`m JwéËdmH$f©UmVrb ~Xb,
_hmgmJambm `oUmar ^aVr-AmohmoQ>r, n¥ÏdrMo n[adbZ `m§Mm
n¥ÏdrÀ`m AmH$mamda hmoUmè`m n[aUm_m§Mm {dMma H$ê$Z
AMyH$nUo n¥ÏdrMo aoImQ>Z H$aÊ`mgmR>r ½b°{S>gZo JUZ{dYr
(Algorithm - JUZ{dYr - H$m`© nyU© H$aÊ`mgmR>r
AmIbobr {Z`_mdbr qH$dm H¥${VAmamIS>m) {dH${gV
Ho$bo. hm JUZ{dYr dmnê$Z ½b°{S>gZo n¥ÏdrMo J{UVr`
àmê$n V`ma Ho$bo. `m àmê$nmZwgma n¥ÏdrMm AmH$ma
b§~JmobmH$ma AgyZ Z¡g{J©H$arË`m Hw$R>o \w$Jra Va Hw$R>o Imob
Agm A{Z`{_V Agm Amho, `mbmM {OAmoBS> qH$dm
^yJmobm^ Ago g§~moYVmV. {OAmoBS> åhUOo n¥ÏdrgmaIm
AmH$ma. ho àmê$n V`ma H$aVmZm _hmgmJamMr nmVir
g§X^©aofm åhUyZ dmnabr OmVo. ½b°{S>gZo `m JUZ{dYr_Ü`o
gVV gwYmaUm Ho$ë`m d {VMo A{^H$bZ A{YH$m{YH$
AMyH$ hmoV Jobo. ho àmê$n "ñWmZ{Z{üVrH$aU  àUmbr
(GPS - Global Positioning System)' {dH$gZmVrb
_hÎdmMm Q>ßnm R>abo.

{OAmog°Q> (Geosat - GEOdetic Satellite) hm CnJ«h
12 _mM©, 1984 amoOr àjo{nV H$aÊ`mV Ambm. `m
CnJ«hmda ao{S>Amo C§Mr_mnr ~gdbr hmoVr. `m CnJ«hm_wio
g_wÐgnmQ>rnmgyZ C§Mr AMyH$nUo (5 g|_r AMyH$Vm)
_moOUo eŠ` Pmbo. `m CnJ«hmH$Sy>Z `oUmè`m {dXoMo
{dûcofU H$ê$Z gmJar VimMr ^yê$no - I§S>r` CVma,
gmJar nR>ma d gmJar Xè`m `m§Mm Aä`mg H$aUo eŠ`
Pmbo. 1986 _Ü`o ½b°{S>gZo `m CnJ«hmH$Sy>Z `oUmè`m
_m{hVr{df`r EH$ Ahdmb à{gÕ Ho$bm d ^yJmobm^mdarb
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C§M-gIbnUm d JwéËdmH$f©UmVrb A{Z`{_VVo_wio hmoUmao
^yb§~ aofoMo {dMbZ AMyH$nUo _moOÊ`mMo V§Ì {deX Ho$bo.
`m_wio CnJ«h ^yn¥ð>{_VrMm (Satellite Geodesy -
n¥ÏdrMr ^y{_Vr` aMZm, JwéËdmH$f©U, n¥ÏdrMr J{V_mZVm
_moOÊ`mMo emñÌ) nm`m KmVbm. A_o[aH$Z Zm¡XbmV 42
df} H$m_ Ho$ë`mZ§Va ½b°{S>g 1998 _Ü`o {Zd¥Îm Pmbr.
Ë`mZ§Va {VZo 2000 _Ü`o XÿañW nÕVrZo ìh{O©{Z`m Q>oH$
`w{Zìh{g©Q>rVyZ "bmoH$àemgZ'_Yrb nr.EMS>r. g§nmXZ
Ho$br.

½b°{S>g Zm¡XbmV AgVmZmÀ`m H$mimV "ZmJar h¸$
Midi' Omo_mV hmoVr. `m Midirbm ½b°{S>gMm nmqR>~m
hmoVm, nU gaH$mar godoV Agë`mZo {Vbm `m MidirV
àË`j gh^mJ KoVm Ambm Zmhr. ½b°{S>gbm d§e^oXmMm
gm_Zm H$amdm bmJbm. {VÀ`m Jmoè`m ghH$mè`m§Zm
{deofm{YH$ma {_iV AgVmZm ½b°{S>gbm _mÌ àH$ën d
Ë`mgmR>r {ZYr {_idÊ`mgmR>r PJS>mdo bmJo. {VÀ`m
H$m_mMr `mo½` XIb KoVbr OmV Zgo.

½b°{S>gÀ`m g§emoYZmZo AmO gd©_mÝ` Pmboë`m "ñWmZ
{Z{üVrH$aU àUmbrMm' nm`m aMbm. na§Vw BVHo$ _hÎdmMo
g§emoYZ H$ê$Zhr `m OJmbm {VMr AmoiI ZìhVr, Vr
nS>ÚmAmS>Mr Zm{`H$m hmoVr. {VMr `m OJmbm AmoiI
Pmbr Voìhm {VZo d`mMr OdiOdi ZìdXr JmR>br hmoVr.
EH$ J{UVk åhUyZ OJmbm ½b°{S>gMr AmoiI AnKmVmZ§M
Pmbr. 2018 _Ü`o "Aë\$m H$ßnm Aë\$m' `m {VÀ`m
_hm{dÚmb`rZ JQ>mZo Am`mo{OV Ho$boë`m H$m`©H«$_mgmR>r
Zm|XUr H$aVmZm {VZo Amnë`m H$m_mMo ñdê$n d "ñWmZ
{Z{üVr àUmbr' {dH$gZm_Ü`o gh^mJ Ago Z_yX Ho$bo
hmoVo. {VMr ghmÜ`m`r ½doZ Ooåg Amü`©M{H$V Pmbr Am{U
{VZo Amnë`m `m nS>ÚmAmS> bnboë`m _¡{ÌUrbm àË`j
_§Mmda AmUm`Mo R>adbo. gwédmVrbm `m~m~V ½b°{S>g
gme§H$ hmoVr. OoågZo ½b°{S>gÀ`m _wbrer g§nH©$ gmYbm.
na§Vw Amnë`m AmB©À`m H$m_m{df`r Vr AZ{^k hmoVr.
½b°{S>g Amnë`m H$m_m{df`r H$Yr MMm© H$aV Zgo. _J
OoågZo EH$m nÌH$mamMr _XV KoVbr Am{U Ë`m nÌH$mamZo
`m {dXþboMr H$Wm àH$memV AmUbr. d¥ÎmnÌmVrb boImZo
OJmMo bú` {VÀ`mH$So> doYbo Am{U Ë`mZ§Va {Vbm
_mZgÝ_mZ {_imbo.

½b°{S>gMm 2018 _Ü`o `wZm`Q>oS> ñQ>oQ²g EAa \$mog©
hm°b Am°\$ \o$__Ü`o g_mdoe H$aÊ`mV Ambm. hm EAa
\$mog© H$_m§S>_Yrb gdm}ƒ gÝ_mZ _mZbm OmVmo.
A_o[aHo$À`m EAa \$mog© ñnog H$_m§S>Zo (AFSPC) EH$ nÌH$

à{gÕ H$ê$Z na_mUyemñÌmda AmYm[aV V§ÌkmZmMm CX`
hmoÊ`mnydu A_o[aH$Z g¡Ý`mgmR>r g§JUH$ A{^H$bZ H$aUmar
"AkmV Zm{`H$m' åhUyZ {VMm Jm¡ad Ho$bm. ~r~rgrZo
2018 gmbÀ`m e§^a à^mdembr _{hbm§_Ü`o ½b°{S>gMr
{ZdS> Ho$br. VgoM, 2018 _Ü`o ìh{O©{Z`m ñQ>oQ>
`w{Zìh{g©Q>rMr _mOr {dÚm{W©Zr åhUyZ "{\$_ob Aë`w{_Zm
Am°\$ X BAa' `m nwañH$mamZo {Vbm Jm¡adÊ`mV Ambo.
2021 _Ü`o b§S>ZÀ`m "am°`b A°H°$So>_r Am°\$
B§{OZrA[a¨J'Zo {Vbm "{àÝg {\${bn _oS>b' ~hmb Ho$bo. hm
VoWrb gdm}ƒ gÝ_mZ Amho. VgoM "X B§Q>aZ°eZb A°H°$So>_r
Am°\$ {S>{OQ>b AmQ>©²g A±S> gm`Ýgog'V\}$ 2021 Mm "do~r
OrdZJm¡ad'nwañH$mamZo gÝ_m{ZV H$aÊ`mV Ambo.

½b°{S>gZo {VÀ`m Am`wî`mV Iyn _moR>r gm_m{OH$,
d¡km{ZH$ pñWË`§Vao AZw^dbr. d§e^oXmnmgyZ ZmJar h¸$
Midi, gmYo JUH$`§Ì Vo na_ g§JUH$, H$mJXr ZH$meo
Vo JyJb, Aem gd© ~Xbm§Mr Vr gmjrXma Amho.
"ñWmZ{Z{üVrH$aU àUmbr' gd©ì`mnr Pmë`mZ§Vahr ½b°{S>g
_mÌ H$mJXr ZH$meoM dmnaV Ago. {VMo Ago _V hmoVo,
"_mPm H¥${VerbVoda {dœmg Amho. _r àË`j H$m_ H$aVo.
Ë`m_wio _r añVm àË`j nmhÿ eH$Vo, Vmo Hw$R>o diVmo, nwT>o
Hw$R>o OmVmo `m gJù`m~m~V _bm A{YH$ ImÌrera _m{hVr
Amho.'

½b°{S>gZo Amnbo AmË_M[aÌ "BQ> {~J°Z {dW A S´>r_'
2020 _Ü`o àH$m{eV Ho$bo. 2020 _Ü`o "X Jm{S>©`Z'bm
{Xboë`m _wbmIVrV ½b°{S>g åhUVo, "_mÂ`m H$m_mM§ _bm
H$Yr \$mag§ H$m¡VwH$ dmQ>b§ Zmhr. na§Vw _mÂ`m H$m_m~ÔbMm
bmoH$m§Mm CËgmh nmhÿZ _bm Amü`© dmQ>Vo.' 17 OmZodmar,
2026 `m {Xder d`mÀ`m 95ì`m dfu ½b°{S>gZo `m OJmMm
{Zamon KoVbm. {VÀ`m AmË_M[aÌm_Ü`o {VZo g§Xoe {Xbm
Amho,

‘You must prove that you not only could carry

out your responsibilities satisfactorily but go

beyond what is expected and perform at a high

level.’
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Am_À`m bhmZnUr \°${_br  S>m°ŠQ>a Agm`Mo. Ë`m§Zm
Amnbr {hñQ>ar, ImÊ`mÀ`m nÕVr, ~mH$s  "gd`t'~Ôb
_m{hVr Agm`Mr. H$mhr Pmbo H$s Ë`m§À`mH$So> Jobo H$s
AmYr ZmS>r nmhm`Mo, nmoQ> åhUOo {bìha/`H¥$VmÀ`m OmJr>
Xm~yZ nmhm`Mo, dmOdyZ nmhm`Mo. S>m°ŠQ>aH$So> Om`À`m
AmYrM KamVbr AmOr, ZIo {Zir AmhoV H$s Jwbm~r,
Ë`mda nm§T>ao S>mJ AmhoV H$s Zmhr, S>moio {ZñVoO {XgV
AmhoV H$m, Or^ nm§T>ar Amho H$m, Kgm bmb Amho H$m øm
da bj R>odyZ Agm`Mr. Am_À`m n[aM`mVë`m EH$ AmOr
Va EImXr ñÌr JamoXa Amho H$s Zmhr ho ZwgVo {Vbm nmhÿZ
gm§Jy eH$m`Mr! {Xì` Ñï>rM åhUm`Mr.

n°Wm°bm°{OH$b Q>oñQ>/aŠVmÀ`m bKdrÀ`m MmMÊ`m
åhUOo  4-5  {Xdg  Am¡fY  KoD$Z  H$mhr  \$aH$ nS>V
Zgob  VaM gwMdë`m Om`À`m. {Xdg Ogo ~XbV Jobo
Ver \°${_br S>m°ŠQ>am§Mr OmJm, ñnoem{bñQ>Zr KoVbr. Xþ{_©i
MmMÊ`m, EŠg-ao ho Zoh_rMo hmoD$ bmJbo. dmT>Vo  àXÿfU,
VmU {Z_m©U H$aUmar OrdZnÕVr, AmhmamMm A{VaoH$
Am{U {dhmamV MUMU øm_wio MmMÊ`m§À`m AmYmaoM
amoJm§Mo {ZXmZ A{YH$ hmoD$ bmJbo. Ë`mV H°$Ýga,
AëPm`_a, nm{Hª$g°Z `m§gmaIo XþY©a AmOmam§Mo àm~ë`
dmT>bo Am{U d¡ÚH$s` emñÌmbm n°Wm°bm°Or, {hñQ>mobm°Or,
ao{S>Amobm°Or BË`mXtMr {ZVm§V JaO ^mgy bmJbr.
øm_Ü`o biological markers qH$dm biomarkers Mr EÝQ´>r
Hw$R>o hmoVo Vo nmhÿ? gwlwV g§{hVonmgyZ nmhÿ. Bgdr gZ
400- 500 _Ü`o OmD$! ^maVmVrb/OJ^amVrb gdm}Îm_
eë`{M{H$ËgH$ gwlwVm§Zr Ago {ZarjU Ho$bo H$s "_Yw_oh'
AgUmè`m ì`ŠVrMo _yÌ _w§½`m d _mí`m§Zm AmH${f©V H$aVo.
Ë`mMo H$maU ñnï> hmoVo, _Yw_ohtÀ`m _yÌm_Ü`o gmIa `oV
Agë`m_wio, ho hmoV Agmdo. AmVm gÜ`mÀ`m H$mbI§S>mV
`oD$Z ~rAmo_mH©$aMr JaO OmUyZ KoD$.

{Z_mo{Z`m, j` amoJm§Mo {ZXmZ, bjUm§dê$Z VgoM
EŠg-aodê$Z H$aUo gmono hmoVo. {Xboë`m Am¡fYm§Zm à{VgmX

H$gm {Xbm OmVmo Amho ho nU EŠg-ao nmhÿZ g_OVo.
AmYw{ZH$ Amamo½`godo_Ü`o, é½UmÀ`m Amamo½`pñWVrda bj
R>odÊ`mÀ`m nÕVt_Ü`o ~m`mo_mH©$a EH$ A{d^mÁ` ̂ mJ ~Zbo
AmhoV. øm_wio g§emoYH$m§Zm, VgoM S>m°ŠQ>am§Zm, CnMmam§Zm
{_iUmè`m à{VgmXmMm A§XmO bmdVm `oVmo. AmYw{ZH$
d¡ÚH$emñÌmV, bjUm§da AmYm[aV {ZXmZmnmgyZ,
objective/_moOÊ`m`mo½` nwamì`mH$So> hmoUmao g§H«$_U ho
evidence based practice Mo AmYmañV§^ Amho. `m
n[adV©ZmÀ`m H|$ÐñWmZr O¡damgm`{ZH$ _mH©$a
(Biochemical markers) Am{U ~m`mo_mH©$a AmhoV. øm§Zm
AmnU "O¡{dH$ amoPoQ>m ñQ>moZ'Mr Cn_m XoD$ eH$Vmo. ho
{ZX}eH$, amoJmMr àJVr Am{U Vr Wm§~dÊ`mgmR>r Amdí`H$
Agboë`m d¡ÚH$s` hñVjonmXaå`mZMm EH$ _hÎdnyU© Xþdm
åhUyZ H$m_ H$aVmV. AZoH$Xm "~m`moHo${_H$b _mH©$a' Am{U
"~m`mo_mH©$a' ho eãX EH$_oH$m§À`m OmJr dmnabo OmV Agbo
Var, nma§n[aH$arË`m "~m`moHo${_H$b _mH©$a `mMm AW©
earamVrb amgm`{ZH$ A{^{H«$`m§_wio V`ma hmoUmao EÝPmB_/
{dH$a, hm_m}Z/g§àoaH$ qH$dm BVa _oQ>m~mobmBQ/
M`mnM`mMB©V Agm hmoVmo, Va "~m`mo_mH©$a' hr EH$ ì`mnH$
g§km AgyZ, Ë`mV AmZwd§{eH$, histologic, ao{S>AmoJ«m{\$H$
Am{U emar[aH$ d¡{eîQ>çm§Mm / physiological g_mdoe
AgVmo. Ë`m§Mr _yb^yV ^y{_H$m Ho$di {ZXmZmnwaVr _`m©{XV
ZgyZ Vo amoJmÀ`m g§^mì` n[aUm_mgmR>r {XemXe©H$ R>aVmV.
VgoM, Am¡fY {dH$mgmgmR>r EH$ ̂ ¸$_ AmYma AgyZ AMyH$
Am¡fYmonMmamMm nm`m åhUyZ hmoH$m`§Ìmà_mUo _mJ©Xe©H$
R>aVmV.

_Yw_ohr dmnamV Agboë`m gmÜ`m ½bwH$moO
_m°{ZQ>anmgyZ H$H©$amoJmÀ`m Bå`wZmoWoanrbm _mJ©Xe©Z
H$aUmè`m OrZmo{_H$ {g¾oMan`ªV, ~m`mo_mH©$a objective

dmñVd àXmZ H$aVmV, Á`mÀ`m AmYmamda Am`wî` ~XbUmao
d¡ÚH$s` {ZU©` KoVbo OmVmV. ~m`mo_mH©$am§Mo dJuH$aU
AmnU Mma àH$mam§V H$ê$ eH$Vmo

O¡{dH$ _mH©$agMr WmoS>Š`mV AmoiI

dfm© Ho$iH$a _mZo



{dkmZYmam$&&$E{àc 2026$&&$54

1. gmYo Am{U gm_mÝ` _mH©$a : aŠVXm~, öX`mMo
R>moHo$ qH$dm earamMo Vmn_mZ.

2 {Z`{_V à`moJemim MmMÊ`m§da AmYm[aV _mH©$a :
H$moboñQ´>m°bMr nmVir, ½bwH$moO qH$dm HbA1c.

3 H$H©$amoJ Am{U A{YH$ J§^ra AmOmam§Mo _mH©$a :
Q>çy_a_Ü`o qH$dm aŠV MmMÊ`m§_Ü`o AmT>iUmar {d{eï>
à{WZo qH$dm S>rEZE mutations (àmoñQ>oQ> H$H©$amoJmgmR>r
PSA mutation).

4 {S>{OQ>b ~m`mo_mH©$a : nmdbo, öX`mÀ`m
R>moŠ`m§_Yrb ~Xb qH$dm PmonoÀ`m nÕVtMm _mJmodm
KoUmè`m doAao~bg_YyZ (ñ_mQ>©dm°M) {_iUmam So>Q>m
BË`mXr.

~rAmo_mH©$aMo H$m`©joÌ H$mhr ZdrZ Zmhr. n{hbm
~rAmo_mH©$a hm H$H©$amoJmgmR>rMm hmoVm d OdiOdi 170
dfmªnydu Vmo emoYbm Jobm. ømMm emoY bmdUmè`m {~«{Q>e
S>m°ŠQ>aMo Zmd hmoVo hoÝar ~oÝg OmoÝg. amgm`{ZH$ nÕVrZo
Am{U gyú_Xe©H$mÀ`m gmhmæ`mZo, amoJm§Mo {ZXmZ
H$aÊ`mgmR>r _yÌmMr VnmgUr hr EH$ _mZH$ à{H«$`m åhUyZ
Ho$br Omdr, Agm AmJ«h YaUmao Vo n{hbo ì`ŠVr hmoVo.
Gout À`m é½Um§À`m _yÌm_Ü`o `w[aH$ A°{gS>Mo ñ\${Q>H$
{XgUo, _Yw_ohtÀ`m _yÌmV ½bwH$moO gmnS>Uo hr Ë`m§Mo H$mhr
_hÎdnyU© {ZarjUo hmoVr. 1847 _Ü`o Ë`m§Zr _pëQ>nb
_m`bmo_m Agboë`m EH$m é½UmÀ`m _yÌmÀ`m Z_wÝ`mMo

AmH¥$Vr H«$. 1 … d¡`pŠVH¥$V H$H©$amoJ CnMmam§À`m àJVrgmR>r, 5-âbmoamo`wa°{gb (5-FU) AmYm[aV gmhmæ`H$ Ho$_moWoanrMm \$m`Xm
hmoUmè`m Xþgè`m Am{U {Vgè`m Q>ßß`mVrb H$mobZ H°$ÝgaÀ`m é½Um§Zm AmoiIÊ`mgmR>r EH$  _hÎdmMr ~m`mo_mH©$a nÕVr. 10.1016/

j.xcrm.2024.101661, KamoKar dmnamV Agbobm ½bwH$mogo _m°{ZQ>a Omo EH$ ~rAmo_mH©$aMo H$m_ H$aVmo.

{dûcofU Ho$bo. Ë`m§Zm øm é½UmÀ`m _yÌm_Ü`o EH$ {d{MÌ
à{WZ AmT>ibo, Oo 45-600 go.n`ªV _yÌ Ja_ Ho$ë`mda
precipitate hmoV Ago, Va 1000go.bm Zoë`mg nwÝhm
{daKiV Ago (AmH¥$Vr H«$ 2). W§S> Ho$ë`mda nwÝhm
precipitate hmoV Ago. ho à{WZ åhUOo _pëQ>nb
_m`bmo_mgmR>rMo qH$~hþZm amoJm§À`m {ZXmZmH$aVmMo n{hbr
O¡damgm`{ZH$ _mH©$a _mZbo OmVo. øm à{WZm§Zm ~oÝg OmoÝg
à{WZo Ago AmVm åhQ>bo OmVo.

{dgmdo eVH$ EÝPmB_mobm°OrMo, {deofV…
öX`amoJemñÌmMo, "gwdU©`wJ' åhQ>bo OmVo.  aŠV
VnmgUrÛmao _m`moH$m{S©>`b BÝ\$mŠe©Z/öX`{dH$mamMm
PQ>H$m AmoiIÊ`mÀ`m emoYmZo nwT>o `oUmè`m AZoH$
XeH$m§À`m ZdZdrZ emoYm§Zm MmbZm {Xbr. gwédmVrbm
EEgQ>r (Aspartate Amino Transferase-AST) Am{U
EbS>rEM (Lactate dehydrogenase-LDH) `mgma»`m
gm_mÝ` EÝPmB_darb Adb§{~Ëd _mJo nSy>Z, {H«$E{Q>Z
H$m`ZoO (Creatine Kinase) Am{U AIoarg Q´>monmo{ZZgmaIo
A{YH$ {d{eï> _mH©$a CX`mg Ambo, Á`m§Zr AmnËH$mbrZ
d¡ÚH$emñÌmV H«$m§Vr KS>dyZ AmUbr. A°ñnmQ>}Q>
A{_ZmoQ´>mÝg\$aoO (AST) ho hmZr Pmboë`m öX`mÀ`m
ñZm`y§_YyZ òdUmao EH$ EÝPmB_/{dH$a Amho.
_m`moH$m{S©>`b BÝ\$mŠe©Z (MI) Pmë`mZ§Va 6-12 Vmgm§À`m
AmV `mMr nmVir dmT>Vo, 24-36 Vmgm§Zr Vr gdm}ƒ
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nmVirda nmohmoMVo Am{U 3-5 {Xdgm§V gm_mÝ` hmoVo.
AST ho MI gmR>r EH$ {d{eï> ~m`mo_mH©$a Zgbo Var-Ë`mMm
nydu dmna Ho$bm OmV hmoVm. AmVm Ë`mMr OmJm Q´>monmo{ZZZo
KoVbr AgyZ - dmT>bobr AST nmVir H$m{S©>Amo_m`mogmBQ>
ZoH«$mo{gg (öX`mÀ`m noetMm _¥Ë`y) Xe©dVo. AST, CK, LDH

`m§Zm AmVm  _m`moH$m{S©>`b BÝ\$mŠe©ZgmR>r (MI)  _mZH$
_mH©$a _mZbo OmV Zmhr, H$maU Ë`m§À`m_Ü`o öX`mÀ`m
CVtgmR>r specificity Mm A^md AmT>iyZ `oVmo, AST Ho$di
öX`mVM Zìho, Va `H¥$V, ñZm`y, _yÌqnS> Am{U bmb
aŠVnoet_Ü`ohr Cƒ à_mUmV AmT>iVo. øm_wio MwH$sMo
{ZXmZ hmoÊ`mMr eŠ`Vm AgVo. Ë`m_wio AmYw{ZH$ d¡ÚH$s`
ì`dhmamV Vo H$mb~mø R>abo AmhoV. Ë`mCna Q´>monmo{ZZ _mÌ
öX`mÀ`m ñZm`y§_Ü`oM AmT>iUmao EH$ {d{eï> à{WZ Amho.
Vo öX`mÀ`m AmHw§$MZmg _XV H$aVo. gm_mÝ` n[apñWVrV,
Q´>monmo{ZZ aŠVmV Šd{MVM AmT>iVo. na§Vw öX`mÀ`m noetZm
BOm hmoVo qH$dm Ë`m VUmdmImbr AgVmV - {deofV…
öX`{dH$mamÀ`m PQ>Š`mÀ`m doir - Voìhm Q´>monmo{ZZ
aŠVàdmhmV {XgyZ `oVmV, Á`m_wio öX`mÀ`m XþImnVrMo
{ZXmZ H$aÊ`mgmR>r Vo EH$ _hÎdmMo ~m`mo_mH©$a R>aVo.

~m`mo_mH©$aMm dmna VrZ àH$mao Ho$bm OmD$ eH$Vmo.
1. {ZXmZmË_H$ : EImÚm amoJmMo ApñVËd emoYUo

qH$dm Ë`mMr nwï>r H$aUo (CXm., aŠVmÀ`m Z_wÝ`mV {d{eï>
ë`wHo${_`mÀ`m noer emoYÊ`mH$aVm).

2. amoJ{ZXmZ{df`H$ : EImXm amoJ dmT>Ê`mMr qH$dm
nwÝhm CX²^dÊ`mMr eŠ`Vm dV©dUo (CXm., àmoñQ>oQ>

H$H©$amoJmnmgyZ dmMÊ`mgmR>r PSA Mr nmVir VnmgUo).
3. ^{dî`gyMH$ : {d{eï> CnMmam§Zm à{VgmX XoÊ`mMr

eŠ`Vm Agboë`m é½Um§Zm AmoiIÊ`mg _XV H$aUo,
Á`m_wio `mo½` Am¡fY {ZdS>Ê`mg _XV hmoVo.

4. gwa{jVVogmR>r : H$mbm§VamZo AmOmamV H$go ~Xb
hmoV AmhoV `mMm _mJmodm KoÊ`mgmR>r  qH$dm Am¡fYm_wio
Xþîn[aUm_ hmoV AmhoV H$m ho VnmgUo (CXm., `H¥$V H$m`©
MmMÊ`m).

~m`mo_mH©$a Amnë`mbm VrZ òmoVm§nmgyZ {_iy eH$VmV.
O¡{dH$ Ðd : aŠV, _yÌ, bmi Am{U cerebrospinal

fluid.
 ~m`moßgr : noer nmhÊ`mgmR>r H$mT>bobo CVtMo bhmZ

Z_wZo.
 B_oqOJ : EŠg-ao, E_AmaAm` qH$dm PET ñH°$Z, Oo

Ad`dm§_Yrb qH$dm Q>çy_a_Yrb ~Xb Xe©dVmV.
EdT>o {d{dY òmoV Agbo Varhr ~m`mo_mH©$aMr

g§doXZerbVm Am{U specificity hr Ë`mbm emoYÊ`mgmR>r
dmnaë`m OmUmè`m V§ÌkmZmda Adb§~yZ AgVo. Labor

intensive manual MmMÊ`m§nmgyZ EH$b aoUy (single

molecule) emoYÊ`mg gj_ Agboë`m ñd`§M{bV, high-

throughput àUmbtn`ªV nÕVr h„r {dH${gV Pmë`m
AmhoV. EH$ CXmhaU åhUyZ AmnU H$H©$amoJmÀ`m
{ZXmZmgmR>r ~m`mo_mH©$a emoYÊ`mÀ`m nÕVtMm AmT>mdm
KoD$. nwT>rb AmH¥$Vr H$H©$amoJmÀ`m ~m`mo_mH©$a emoYÊ`mMr
à{H«$`m, Z_wZm g§H$bZmÀ`m Q>ßß`mnmgyZ ñnï> H$aVo.

AmH¥$Vr H«$. 2 … 45-600 go.n`ªV _yÌ Ja_ Ho$ë`mda precipitate hmoUmar, Va 1000 go.bm Zoë`mg
nwÝhm {daKiV Aer ~oÝg OmoÝg à{WZo
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øm_Ü`o  àW_ H$H©$amoJmÀ`m é½Um§H$Sy>Z O¡{dH$ Z_wZo
Jmoim Ho$bo OmVmV. `m Z_wÝ`m§_Ü`o S>rEZE, H$H©$amoJmÀ`m
noer, à{WZo qH$dm _oQ>m~mobmBQ `m§Mm g_mdoe Agy eH$Vmo,
ho gd© amoJmÀ`m {ZXmZmgmR>r VgoM amoJmÀ`m g§^mì`
MT>CVmamMo d H$maUm§Mo nyd©{ZXmZ H$aÊ`mgmR>rMo Cn`wŠV
~m`mo_mH©$a åhUyZ H$m_ H$aVmV. Ë`mZ§Va, H$b[a_o{Q´>H$
{dûcofU, âbmoamog|Q> {S>Q>oŠeZ Am{U BboŠQ´>moHo${_H$b
nÕVr `m§gma»`m àJV emoY nÕVr dmnê$Z ~m`mo_mH©$am§Mo
{dûcofU Ho$bo OmVo. àË`oH$ emoYV§Ì g§doXZerbVm,
{d{eï>Vm Am{U Cn`moJmÀ`m ~m~VrV _hËdnyU© Amho.
øm_wio H$H©$amoJmMo AMyH$ Am{U bdH$a {ZXmZ hmoÊ`mg
_XV hmoVo. `m nÕVtMo EH$ÌrH$aU ho d¡`pŠVH¥$V
(personalised) H$H©$amoJ CnMmam§Zm nwT>o ZoÊ`mgmR>r qH$dm
gwYmaÊ`mgmR>r EH$ A{Ve` _hÎdnyU© nmD$b R>aVo.

^maVmV ~m`mo_mH©$a g§emoYZ Am{U dmna doJmZo àJVr
H$aV Amho. øm_Ü`o öX`amoJ, _Yw_oh, Ý`yamoS>rOZao{Q>ìh
{dH$ma Am{U H$H©$amoJ `m§da bj H|${ÐV H$ê$Z Ëd[aV
{ZXmZ Am{U d¡`pŠVH¥$V CnMma gwYmabo OmV AmhoV.
à_wI CnH«$_m§_Ü`o OrZmo{_H$ _°qnJgmR>rMm IndiGen

(https://indigen.igib.in/) CnH«$_, ñ_¥{V^«§emgmR>r
Ý`yamo-~m`mo_mH©$aMm {dH$mg Am{U, BÝâbo_oQ>ar _mH©$jgmR>r
ELISA V§ÌmMm dmna `m§Mm g_mdoe Amho.

AmH¥$Vr H«$. 3 … H$H©$amoJmÀ`m {ZXmZmgmR>r ~m`mo_mH©$a emoYÊ`mÀ`m nÕVtMm AmT>mdm

d¡ÚH$s` emñÌmbm Ordagm`ZemñÌ VgoM
O¡dV§ÌkmZmda AmYm[aV _yb^yV g§emoYZmMr {ZVm§V JaO
AgVo Ë`m_wio g§emoYZ H$aUmè`m§Zm àmoËgmhZ d AZwXmZ
{_iUo JaOoMo Amho. ^maVmVrb ~hþg§»` {dÚmWu ho
{dÚmnrR>m§_Ü`o AmhoV. Vo {dkmZmV BVa "Cƒ^«y,
ZmdmOboë`m' g§emoYZ g§ñWmZ_Ü`o Agboë`m {dÚmÏ`mªÀ`m
_mZmZo "H$_r' hþema AgVrb, Varhr H$mhr emoYm§Mm CJ_
IS>Va AZw^dm§_wio, qH$dm à{VHy$b n[apñWVr_Ü`o AgVmo
ho {dgê$Z MmbUma Zmhr. A_o[aH$m VgoM BVa nm{ü_mË`
Xoem§_Ü`o hmoUmè`m ImOJr H§$nÝ`m§Zr  àm`mo{OV
g§emoYZm_wio ho Xoe àJVr H$aV AmhoV. ^maVmMr
bmoH$g§»`m unique d {^Þ Amho. nm{ü_mË` XoemZo
{dH${gV Ho$boë`m MmMÊ`m, _mZHo$, Amnë`mbm V§VmoV§V
bmJy hmoD$ eH$V Zmhr, JaO Amho Vr Amnbr g§emoYZ
gmYZo, eŠVr {dH${gV H$ê$Z XoemdaMo Amamo½`mMo àý
H$_r H$aÊ`mMr. Ë`mgmR>r {dÚmÏ`mªZr Am{U {ejH$m§Zr
{dMma ~XbÊ`mMr JaO Amho. {ejU Ho$di amoOJmamnwaVo
_`m©{XV Zmhr, Va Vo {dMmaerb, Z¡{VH$ Am{U
ghmZw^yVrerb ì`ŠVr KS>dÊ`mgmR>r AgVo ho q~~dUo
JaOoMo Amho. O` {dkmZ!

- dfm© Ho$iH$a _mZo
varshakelkar@hotmail.com
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gwObm_² gw\$bm_² ^aV^y_rbm {ZgJ©g§nXoMr _wirM
H$_VaVm Zmhr. _mÌ {d{eï> ^m¡Jmo{bH$ aMZo_wio ^maVmÀ`m
{Za{Zamù`m ^mJm§V, {Za{Zamù`m àH$maÀ`m Z¡g{J©H$ g_ñ`m
CX²^dV AgVmV. {h_mb`mÀ`m nm`Ï`mer CÝhmù`mV {h_
{dViyZ ZÚm§Zm nya `oVmV. ^maVmÀ`m _w»` ^y_rdarb
ZÚm§Zm _mog_r nO©Ý`mnm`r nya `oVmV. nyd© {H$Zmè`mda
dmXim§Mr g§H$Q>o H$mogiVmV. Va AZoH$ ^yH§$nàdU joÌm§Zm
^yH§$nm§Mm YmoH$m g§^dVmo. amOñWmZgma»`m ewîH$ àXoemV
CÝhmù`mV Cî_mKmVmZo _mUgo XJmdVmV. X{jU ^maVmV
Anwè`m nmdgm_wio XþîH$mi AmoT>dVmV. _mÌ Amo[agmV nydu
Omo gXmo{XV nyan[apñWVrMm gm_Zm H$amdm bmJo; Ë`mMo
H$maU hmoVo nyd©{H$ZmanÅ>rMr ^m¡Jmo{bH$ g§aMZm. Bgdr gZ
2000 _Ü`o ^maV gaH$maZo {MëH$m gamodamg Zdo g_wÐ_wI
CKSy>Z {Xbo. VoìhmnmgyZ _mÌ Amo{S>emVrb nyan[apñWVrda
nwîH$iM à_mUmV {Z`§ÌU àmá Pmbo Amho. Ë`mM
{dH$mgmMr hr gwag H$hmUr Amho.

^maVmÀ`m amOH$s` ZH$memV Amo{S>em Á`m {Xeobm,
Á`m {R>H$mUr AmT>iyZ `oVmo, Odinmg Ë`mM {Xeobm,

Ë`mM {R>H$mUr, Z¡g{J©H$ Amo{S>emÀ`m ZH$memV {MëH$m
gamoda {XgyZ `oVo. {MëH$m gamodamMr CnJ«hmVyZ H$mT>bobr
{MÌo, Amo{S>emVrb OZOrdZ, {MëH$m gamodamÀ`m
n[agaàUmbrda H$emàH$mao Adb§~yZ Amho Vo Mm§Jë`m
àH$mao Xe©dVmV.

~«÷nwÌm Am{U J§Jm `m ZÚm§À`m _wImer Oo _moR>o
AmImV {Z_m©U Pmbo Vo åhUOoM ~§JmbMm CngmJa.
ZÚm§À`m AmoKm_wio {Z_m©U hmoUmè`m gmJar àdmhm§Zr hmoUmao
^y_rMo jaU, ^maVmÀ`m nyd© {H$Zmè`mg {OWo H$R>rU H$mVi
CKS>m nS>bm {VWda OmD$Z Wm§~bo. _J H$R>rU H$mVimg
C„§KyZ ^y_rMm èhmg H$aUo gmJar àdmhm§Zm Am{U bmQ>m§Zm
eŠ` am{hbo Zmhr. _mÌ ^y_r_Yrb doJdVr ZÚm§Mo àdmh
Obm¡Km§Zm g_wÐnmVirn`ªV AmUVM am{hbo. _J Ë`mM
H$mVim§Zr Vo Obm¡K gmJamg nmdVo hmoÊ`mnmgyZ amoIbo
Jobo. Aem_wioM, _hmZXrÀ`m _wImer JmoS>çm nmÊ`mMo
^ì` gamoda {Z_m©U Pmbo. Vo åhUOo {MëH$m. AmVm {Za§Va
`oUmao Obm¡K, Vo gamoda gmR>dUma Var {H$Vr? eodQ>r
gamodamMo nmUr gmJamg {_iUo H«$_àmáM hmoVo. Vo g_wÐmMr

dmQ> emoYV JoboM. Vo Amho _hmZXrMo
_wI. {MëH$m gamodamMo _wI. _J `mM
_wImVyZ ^aVrÀ`m bmQ>m§Zmhr gamodamV
{eaÊ`mMm _mJ©M gmnS>bm Am{U
{MëH$m gamodamMo nmUr Imao Pmbo.

OJ^amVrb gd© _moR>çm ZÚm
Ag§»` _wIm§Zr g_wÐmg {_iVmV. Ë`m
ZÚm {OWo {OWo g_wÐmg {_iVmV {VWo
{VWo _moR>mbo {Ì^yO àXoe {Z_m©U
Pmbobo {XgyZ `oVmV. _hmZXr
_Ü`^maVmVrb EH$ _moR>r nyd©dm{hZr
ZXr Amho. A_aH§$Q>H$À`m S>m|JamV,
qdÜ` nd©VmV CJ_ nmdyZ Vr J§Y_mXZ
nd©VloUtVyZ dmhV dmhV, _¡XmZmV,

{MëH$m gamodamMo Zdo g_wÐ_wI
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H$Q>H$nmer CVaVo. H$Q>H$ eha ho nydu
Amo{S>emÀ`m amOYmZrMo eha hmoVo.
H$Q>H$nmer _hmZXr AZoH$ _wIm§Zr
~§JmbÀ`m CngmJamH$So> Ponmdy bmJVo.
Ë`mVbm gJù`mV X{jUoH$S>rb \$mQ>m
{MëH$m gamodamV n[aUV hmoVmo. AemàH$mao
_hmZXrÀ`m _wImer {Ì^yO àXoe Va
AmhoVM, {edm` gmSo>AH$ameo dJ©-
{H$bmo_rQ>a {dñVmamMo ^ì` {MëH$m gamoda
Amho. {MëH$m gamoda CË\w$„ hmoD$Z dmhÿ
bmJVo Am{U gmJamMr dmQ> emoYVo. XmoZ
_wIm§er OmD$Z øm emoYmMo g_mnZ hmoVo.

CÎmaoMo _wI Amho OwZo Am{U Xþgao X{jUoH$S>bo _wI
Amho Zdo. Bgdr gZ 2000 nydu ho Zdo g_wÐ_wI ZìhVo.
23 gßQ>|~a 2000 amoOr Vo CKS>Ê`mV Ambo. Ë`mMrM
AX²^wV H$hmUr nwT>o {Xbobr Amho.

H$mimÀ`m AmoKmV, OwÝ`m g_wÐ_wImer Jmi gmR>V
Jobm. _wI Aé§X hmoV Jobo. CWi hmoV Jobo. _J {MëH$m
gamodamMr Ob-nmVirhr C§MmdV Jobr. Jmdo nmÊ`mImbr
~wSy> bmJbr. nmdgmù`mV nyan[apñWVr CX²^dy bmJbr. `m
g_ñ`oda BbmO emoYbm OmD$ bmJbm. nwÊ`mÀ`m H|$Ðr`
nmUr Am{U eŠVr g§emoYZ ñWmZH$ (Central Water and

Power Research Station), `m§À`m emoYmMo \${bV åhUyZ
Agm {ZîH$f© H$mT>Ê`mV Ambobm hmoVm, H$s H$m`bmVrb
(H$m`b = lagoon = C{S>`m ^mfoV öXmo) jma Am{U
bmQ>m§Mo AmoK (flux), H$m`bmMo _wI, _w»` H$m`bmÀ`m
Odi AmUë`mIoarO gwYmaUma ZmhrV. {Ì{_Vr
AmH$So>emñÌr` àmê$n (3-dimentional numerical

prototype) Aä`mgmÀ`m AmYmao, Ë`m§Zr Aer {e\$mag
Ho$br H$s 100 _rQ>a é§X Am{U H$m`bmVrb H$_rV H$_r
Ob-nmVirÀ`m 2.5 _rQ>a ImbÀ`m nmVirda, EH$ Zdo
_wI {Z_m©U H$am`bm hdo. åhUOo H$m`bmVrb jmam§emMm
AmoK 40% n`ªV gwYmaob Am{U H$m`bmVrb bmQ>m§Mm
AmoK 45% n`ªV gwYmê$ eHo$b. `m_wio H$m`bmVrb
n`m©daU-àUmbr nwZ…g§Or{dV hmoD$Z Ano{jV jmam§emMr
nmVir - åhUOoM CÝhmù`mV CÎma ^mJmVrb jmam§e
bmImV 1.5 ^mJ- gmÜ` H$aVm `oB©b.

`mZwgma Zdo H$m`b_wI {gnHw$S> JmdmOdi 23
gßQ>|~a 2000 amoOr g_wÐmg Iwbo H$aÊ`mV Ambo. ho,
H|$Ðr` nmUr Am{U eŠVr g§emoYZ ñWmZH$, nwUo d g_wÐ
A{^`m§{ÌH$s H|$Ð (Ocean Engineering Centre), ^maVr`
àm¡Úmo{JH$s g§ñWm (Indian Institute of Technology),

MoÞB© `m§À`m Vm§{ÌH$ _mJ©Xe©ZmImbr gmÜ` H$aÊ`mV Ambo.
amï´>r` g_wÐVi-AmboIZ g§ñWm (National Institute of

Oceanography), Jmodm, `m§Zr H$m`bmVrb n[adV©Zm§Mr
XoIaoI Ho$br.

gZ 2001 _Ü`o {MëH$m gamodamVrb ~oQ>m§daMr d
AmgnmgMr IoS>r nyaà^m{dV Pmbr ZmhrV. Z§VaÀ`m XmoZ-
VrZ dfmªV IoH$S>çm§Mo CËnmXZ 10-15 nQ>tZr dmT>bo d
gamodamVrb jmam§e XþnQ>rZo dmT>bm. {edm` OwÝ`m
g_wÐ_wImVyZ hmoUmè`m jrU Obm¡Kmnm`r, 50,000 hoŠQ>a
O{_Zrdarb I[anmÀ`m {nH$m§Mo hmoUmao ZwH$gmZ, Zdo
g_wÐ_wI CKS>VmM Wm§~bo. hr CnbãYr {MëH$m {dH$mg
àm{YH$aUmÀ`m g§Ho$VñWimda Z_yX Ho$bobr Amho.

{ZgJm©À`m {Za§Va Ho$boë`m Aä`mgm_wio, 2013 gmbr
Amboë`m ËgwZm_rMm gm_Zm H$aVmZmhr, Ë`m ËgwZm_r_wio
Pmbobr hmZr {H$VrVar à_mUmV H$_r am{hbr. ZJÊ`
am{hbr. amï´>r` Z¡g{J©H$ AmnÎmtZm Vm|S> XoV AgVmZm,
AmnU amï´> åhUyZ Omo {dH$mg Ho$bm Amho, Ë`mMo nwaogo _mob
Amnë`mbm AgV Zmhr. Ë`mMr _m{hVrhr {H$Ë`oH$Xm
Amnë`mbm AgV Zmhr. Vr ìhmdr Am{U ^maVmÀ`m
Iè`mIwè`m ~bñWmZm§Mr AmoiI AmnU OmUrdnyd©H$
H$ê$Z ¿`mdr, ømH$aVmM hm {dH$mgmMm doY KoVbobm
Amho.

- Za|Ð Jmoio
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